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History Sheet 

 
Rev Date Reason for revision Revised by 

0 21 Sep 2001 Supersedes BNFL-5193-SRD-01-02 Rev 5.  Incorporates 
24590-WTP-ABCN-ESH-01-017 Rev 0 changes 
(contractor-approved ABCN). 

K Gibson 

0a 4 Oct 2001 Incorporates ABCN-24590-01-00006 Rev 0 changes as 
partially approved by DOE Letter 01-OSR-0311 
(CCN 023253) and contractor approved as revised 
ABCN-24590-01-00006, Rev 1. 

K Gibson 

0b 19 Feb 2002 Incorporates ABCN-24590-01-00004 Rev 2 changes as 
approved (with editorial changes specified) by DOE Letter 
02-OSR-0034 (CCN 028170). 

K Gibson 

0c 20 Feb 2002 Incorporates 24590-WTP-ABCN-ESH-01-013 Rev 1 as 
approved by DOE Letter 02-OSR-0019 (CCN 028213). 

K Gibson 

0d 6 Mar 2002 This revision makes minor corrections to changes incorporated 
at Revisions 0b and 0c. 

K Gibson 

1 6 Jun 2002 Incorporates 24590-WTP-ABCN-ESH-01-015 Rev 0, 
24590-WTP-ABCN-ESH-01-025 Rev 0, 
24590-WTP-ABCN-ESH-01-027 Rev 0, 
24590-WTP-ABCN-ESH-01-031 Rev 0, and 
24590-WTP-ABCN-ESH-02-004 Rev 0 as approved by DOE 
Letter 02-OSR-0179 (CCN 033246); additionally, minor 
editorial changes were made throughout the document. 

K Gibson 

1a 24 Jun 2002 Incorporates ABCN-24590-01-00007 Rev 0, 
24590-WTP-ABCN-ESH-01-022 Rev 0, 
24590-WTP-ABCN-ESH-02-007 Rev 0, and 
24590-WTP-ABDN-ESH-02-008 Rev 0 as approved by DOE 
Letter 02-OSR-0209 (CCN 034856). 

Revision bars from Revision 0d were incorrectly retained in 
Revision 1 to section 7.8.  They have been removed at this 
revision to correct the error. 

K Gibson 

1b 25 Jun 2002 Incorporates 24590-WTP-ABCN-ESH-01-009 Rev 0 and 
24590-WTP-ABCN-ESH-02-010 Rev 0 as approved by DOE 
Letter 02-OSR-0245 (CCN 035098). 

K Gibson 

1c 8 Jul 2002 Incorporates 24590-WTP-ABCN-ESH-01-003 Rev 0, 
24590-WTP-ABCN-ESH-01-008 Rev 1, 
24590-WTP-ABCN-ESH-02-011 Rev 0, and 
24590-WTP-ABCN-ESH-02-013 Rev 0 as approved by DOE 
Letter 02-OSR-0232 (CCN 035603). 

K Gibson 

1d 26 Jul 2002 Incorporates 24590-WTP-ABCN-ESH-01-004 Rev 1 and 
24590-WTP-ABCN-ESH-02-001 Rev 0 as approved by DOE 
Letter 02-OSR-0287 (CCN 036248). 

K Gibson 

1e 9 Aug 2002 Incorporates 24590-WTP-ABCN-ESH-01-028 Rev 1 as 
approved by DOE Letter 02-OSR-0304 (CCN 036553). 

K Gibson 
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iii 

1f 6 Sep 2002 Incorporates 24590-WTP-ABCN-ESH-02-005 Rev 0, as 
approved by DOE Letter 02-OSR-0375 (CCN 039873); 
24590-WTP-ABCN-ESH-01-007 Rev 2, as approved by DOE 
Letter 02-OSR-0385 (CCN 040108); 
24590-WTP-ABCN-ESH-02-012 Rev 0, as approved by DOE 
Letter 02-OSR-0382 (CCN 040106); 
24590-WTP-ABCN-ESH-01-005 Rev 1, as approved by DOE 
Letter 02-OSR-0374 (CCN 039810); 
24590-WTP-ABCN-ESH-01-006 Rev 1, as approved by DOE 
Letter 02-OSR-0374 (CCN 039810), and made a minor 
correction to the pagination of Appendix C.14. 

K Gibson 

1g 17 Sep 2002 Incorporates 24590-WTP-ABCN-ESH-02-003 Rev 0, as 
approved by DOE Letter 02-OSR-0377 (CCN 041103), 
24590-WTP-ABCN-ESH-02-015 Rev 0, as approved by DOE 
Letter 02-OSR-0372 (CCN 041100) and; 
24590-WTP-ABCN-ESH-02-018 Rev 0, as approved by DOE 
Letter 02-OSR-0437 (CCN 041625). 

K Gibson 

1h 30 Sep 2002 Incorporates 24590-WTP-ABCN-ESH-01-020 Rev 1 as 
approved by DOE Letter 02-OSR-0427 (CCN 042023), 
24590-WTP-ABCN-ESH-01-002 Rev 1 as approved by DOE 
Letter 02-OSR-0445 (CCN 043209), and 
24590-WTP-ABCN-ESH-01-021 Rev 2 as approved by DOE 
Letter 02-OSR-0421 (CCN 043203). 

K Gibson 

1i 7 Oct 2002 Incorporates 24590-WTP-ABCN-ESH-01-029 Rev 1 as 
approved by DOE Letter 02-OSR-0449 (CCN 043897), 
24590-WTP-ABCN-ESH-01-001 Rev 1 as approved by DOE 
Letter 02-OSR-0449 (CCN 043897), and 
24590-WTP-ABCN-ESH-02-019 Rev 0 as partially approved 
by DOE Letter 02-OSR-0449 (CCN 043897). 

K Gibson 

1j 31 Oct 2002 Incorporates 24590-WTP-ABCN-ESH-02-026 Rev 0 as 
approved by DOE Letter 02-OSR-0490 (CCN 045060). 

K Gibson 

2 11 Dec 2002 Incorporates ABCN-24590-01-006, Rev 0 as approved by 
DOE Letter 02-OSR-0564 (CCN 046934), 
24590-WTP-ABCN-ESH-01-020 Rev 1 as approved by DOE 
Letter 02-OSR-0427 (CCN 042023) for SRD Safety Criteria 
7.2-7, 24590-WTP-ABCN-ESH-02-011 Rev 0 as approved by 
DOE Letter 02-OSR-0232 (CCN 035603) for SRD Safety 
Criterion 4.1-2, and 24590-WTP-ABCN-ESH-01-001 Rev 1 as 
approved by DOE Letter 02-OSR-0449 (CCN 043897) 

K Gibson 

2a 16 Jan 2003 Incorporates 24590-WTP-ABCN-ESH-02-028, Rev 0 as 
approved by DOE Letter 02-OSR-0608 (CCN 049603) 
additionally, a minor editorial change was made to Safety 
Criterion 4.4-8. 

K Gibson 

2b 7 Mar 2003 Incorporates 24590-WTP-ABCN-ESH-02-019, Rev 0 as 
approved by DOE Letter 03-OSR-0044 (CCN 052327) 

K Gibson 

2c 12 Mar 2003 Incorporates 24590-WTP-ABAR-ENS-03-008, Rev 0 as 
approved by DOE Letter 03-OSR-0072 (CCN 052423) 

K Gibson 

2d 13 Mar 2003 Incorporates 24590-WTP-ABAR-ENS-02-006, Rev 0 as 
approved by DOE Letter 03-OSR-0080 (CCN 052950) 

K Gibson 

2e 18 Mar 2003 Incorporates 24590-WTP-ABAR-ENS-02-007, Rev 0 as 
approved by DOE Letter 03-OSR-0096 (CCN 053531) 

K Gibson 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4k 

 

10/9/2007 7:44 AM 

iv 

2f 26 Mar 2003 Incorporates 24590-WTP-ABAR-ENS-02-009, Rev 0 as 
approved by DOE Letter 03-OSR-0085 (CCN 054382) and 
corrects Table 4-1 and 4-2 titles per DOE Letter 03-OSR-0044 
(CCN 052327) 

K Gibson 

2g 18 Apr 2003 Incorporates 24590-WTP-ABCN-ESH-02-023, Rev 0 
and 24590-WTP-ABCN-ESH-02-033, Rev 0, as approved by 
DOE Letters 03-OSR-0123 (CCN 054985) and 03-OSR-0145 
(CCN 054986) 

K Gibson 

2h 25 Jun 2003 Incorporates:  

(1) 24590-WTP-ABAR-ENS-02-002, Rev 0, as conditionally 
approved by DOE Letter 03-OSR-0211 (CCN 062341); 

(2) 24590-WTP-ABAR-ESH-02-005, Rev 1, as conditionally 
approved by DOE Letter 03-OSR-0223 (CCN 062343); 

(3) and 24590-WTP-ABAR-ENS-03-008, Rev 1, as 
conditionally approved by DOE Letter 03-OSR-0072 
(CCN 052423). 

K Gibson 

2i 6 Aug 2003 Incorporates 24590-WTP-ABAR-ENS-02-014, Rev 1, 
as approved by DOE Letter 03-OSR-0264 (CCN 065098) 

K Gibson 

2j 15 Aug 2003 Incorporates 24590-WTP-SE-ENS-03-053, Rev 0 as approved 
by DOE Letter 03-OSR-0259 (CCN 065131). 

K Gibson 

2k 15 Sep 2003 Incorporates 24590-WTP-SE-ENS-03-551, Rev 0 as approved 
by DOE Letter 03-OSR-0321 (CCN 068946). 

K Gibson 

3 27 Oct 2003 Incorporates 24590-WTP-ABAR-ENS-02-002, Rev 0, as 
conditionally approved by DOE Letter 03-OSR-0326 (CCN 
070209), 24590-WTP-SE-ENS-03-032, Rev 0 as conditionally 
approved by DOE letter 03-OSR-0359 (CCN 071752), 
24590-WTP-ABAR-ESH-02-033, Rev 0 as conditionally 
approved by DOE Letter 03-OSR-0145 (CCN 054986); 
24590-WTP-SE-ENS-03-480, Rev 0 as approved by DOE 
Letter 03-OSR-0363 (CCN 071865), 
24590-WTP-SE-ENS-03-0484, Rev 0 as conditionally 
approved by DOE Letter 03-OSR-0362 (CCN 071864), 
24590-WTP-SE-ENS-03-081, Rev 0 as approved by DOE 
Letter 03-OSR-0374 (CCN 072053), and 
24590-WTP-SE-ENS-03-478, Rev 0 as approved by DOE 
Letter 03-OSR-0362 (CCN 072055); additionally minor 
editorial changes were made throughout the document. 

K Gibson 

3a 21 Nov 2003 Incorporates 24590-WTP-SE-ENS-03-771, Rev 0, as approved 
by DOE Letter 03-OSR-0389 (CCN 072805); additional 
editorial changes were made to safety criterion 1.0-6 and 4.1-2 
and to the headers of section C.18 and C.19. 

K Gibson 

3b 18 Dec 2003 Incorporates 24590-WTP-SE-ENS-03-852, Rev 0, as approved 
by DOE Letter 03-OSR-0435 (CCN 076368); miscellaneous 
editorial changes. 

K Gibson 

3c 7 Jan 2004 Incorporates 24590-WTP-SE-ENS-03-771, Rev 0, as approved 
by DOE Letter 03-OSR-0445 (CCN 077938). 

K Gibson 

3d 5 Feb 2004 Incorporates 24590-WTP-SE-ENS-03-545, Rev 0, as approved 
by DOE Letter 03-OSR-0443 (CCN 079880). 

K Gibson 
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3e 11 Mar 2004 Incorporates 24590-WTP-SE-ENS-03-962, Rev 0, as approved 
by DOE Letter 04-AMWTP-004 (CCN 080163) and modified 
by DOE Letter 04-WTP-033 (CCN 083770); 
24590-WTP-SE-ENS-03-1290, Rev 1, as approved by DOE 
Letter 04-AMWTP-024 (CCN 083755); and 
24590-WTP-SE-ENS-03-368, Rev 1, as approved by DOE 
Letter 04-WTP-027 (CCN 083769). 

K Gibson 

3f 17 Mar 2004 Incorporates 24590-WTP-SE-ENS-03-789, Rev 0, as approved 
by DOE Letter 04-AMWTP-018 (CCN 082523). 

K Gibson 

3g 13 Apr 2004 Incorporates 24590-WTP-SE-ENS-03-1209, Rev 0, 
as approved by DOE Letter 04-WTP-026 (CCN 085402), 
conditional approval of ABAR 24590-WTP-SE-ENS-03-368, 
Rev. 1, per DOE Letter 04-WTP-027 (CCN 083769), and 
editorial in Safety Criterion 4.2-2. 

K Gibson 

3h 12 May 2004 Incorporates 24590-WTP-SE-ENS-03-907, Rev 2, as approved 
by DOE Letter 04-ESQ-034 (CCN 087728). 

K Gibson 

3i 20 May 2004 Incorporates 24590-WTP-SE-ENS-04-032, Rev 0, as approved 
by DOE Letter 04-WTP-088 (CCN 089336). 

K Gibson 

3j 17 Aug 2004 Incorporates 24590-WTP-SE-ENS-04-011, Rev 0, as approved 
by DOE Letter 04-WTP-116 (CCN 092947); and 04-WTP-170 
(CCN 096033); 24590-WTP-SE-ENS-03-1209, Rev 0, as 
modified by DOE Letter 04-WTP-128 (CCN 092470); and 
minor editorial changes to Safety Criterion 1.05 and 
Appendix C.31. 

K Gibson 

3k 31 Aug 2004 Incorporates 24590-WTP-SE-ENS-04-007, Rev 0, as approved 
by DOE Letter 04-WTP-187 (CCN 097605) and follow-up 
modifications to Appendix G as directed by DOE Letter 
04-WTP-156 (CCN 096162). 

K Gibson 

3l 12 Oct 2004 Incorporates DOE Letter 04-WTP-190 (CCN 099005) for 
approval of 24590-WTP-SE-ENS-04-013, Rev 0 and 
24590-WTP-SE-ENS-04-093, Rev 0; additionally minor 
editorial changes were made. 

K Gibson 

3m 7 Dec 2004 Incorporates DOE Letter 04-WTP-195 (CCN 100414) for 
approval of 24590-WTP-SE-ENS-04-044, Rev 0, and 
DOE Letter 04-WTP-253 (CCN 104452) for approval of 
24590-WTP-SE-ENS-03-1144, Rev 1; additionally Safety 
Criterion 4.1.3 is being revised to include two footnotes 
incorrectly deleted when 24590-WTP-SE-ENS-04-011 was 
implemented per DOE Letters 04-WTP-116 (CCN 092947) 
and 04-WTP-170 (CCN 096033); additionally editorial 
changes were made to Appendix C.26. 

K Gibson 

3n 13 Jan 2005 Incorporate DOE Letter 04-WTP-282 (CCN 108952) for 
approval of 24590-WTP-SE-ENS-04-0161, Rev 0. 

K Gibson 

3o 10 Feb 2005 Incorporate DOE Letter 05-WTP-021 (CCN 112124) for 
approval of 24590-WTP-SE-ENS-04-044, Rev 1. 

K Gibson 

3p 17 Mar 2005 Incorporate DOE Letter 05-WTP-035 (CCN 114838) for 
partial approval of 24590-WTP-SE-ENS-04-0198, Rev 0; 
correct errors in Safety Criterion 4.1-3. 

K Gibson 

3q 7 Apr 2005 Incorporate DOE Letter 05-WTP-051 (CCN 116560) for 
approval of 24590-WTP-SE-ENS-04-0137, Rev 0; made 
editorial corrections on pages B-1 and B-25.   

K Gibson 
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vi 

3r 10 May 2005 Incorporate DOE Letter 05-WTP-071 (CCN 118522) for 
approval of 24590-WTP-SE-ENS-05-0015, Rev 0. 

K Gibson 

3s 21 Jul 2005 Incorporate DOE Letter 05-WED-023 (CCN 123406) for 
approval of 24590-WTP-SE-ENS-04-0220, Rev 0. 

K Gibson 

3t 8 Sep 2005 Incorporate DOE Letter 05-WTP-145 (CCN 126576) for 
approval of 24590-WTP-SE-ENS-05-0020, Rev 0; included 
organizational changes in Appendix A. 

K Gibson 

3u 16 Sep 2005 Incorporate DOE Letter 05-WTP-081 (CCN 119043) for 
approval of 24590-WTP-SE-ENS-04-059, Rev 0. 

K Gibson 

3v 30 Sep 2005 Incorporate DOE Letter 05-WTP-192 (CCN 128385) for 
approval of 24590-WTP-SE-ENS-05-0017, Rev 1. 

K Gibson 

3w 17 Oct 2005 Incorporate DOE Letter 05-WTP-196 (CCN 129270) for 
approval of 24590-WTP-SE-ENS-03-051, Rev 0; additionally, 
corrected page C-iii to add C.33 title inadvertently omitted in 
Rev 3t. 

K Gibson 

3x 22 Nov 2005 Incorporate DOE Letter 05-WTP-203 (CCN 128654) for 
approval of 24590-WTP-SE-04-0212, Rev 1; 
DOE Letter 05-WTP-236 (CCN 131715) for approval of 
24590-WTP-SE-ENS-05-0079, Rev 0; additionally correct 
organization change in Appendix A and corrected editorial in 
Appendix A. 

K Gibson 

3y 9 Dec 2005 Incorporate DOE Letter 05-WTP-239 (CCN 132387) for 
approval of 24590-WTP-SE-ENS-05-0068, Rev 0. 

K Gibson 

3z 2 Feb 2006 Incorporate DOE Letter 06-WTP-005 (CCN 135010) for 
approval of 24590-WTP-SE-ENS-05-0159, Rev 0; removes 
tailoring in Appendix C.19 per DOE Letter 05-WED-023 
(CCN 123406) for approval of 24590-WTP-SE-ENS-04-0220, 
Rev 0 (Revision 3s) that was incorrectly reinserted by 
Revision 3t; and corrects editorial in Appendix C.12. 

K Gibson 

4 6 Mar 2006 Incorporates DOE Letter 06-WTP-009 (CCN 135778) for 
approval of 24590-WTP-SE-ENS-05-0063, Rev 1; 
DOE Letter 06-WTP-015 (CCN 136256) for approval of 
24590-WTP-SE-ENS-05-0128, Rev 1; and a minor editorial 
correction on pages A-3 and B-25. 

K Gibson 

4a 12 Apr 2006 Incorporates DOE Letter 06-WTP-024 (CCN 137176) for 
approval of 24590-WTP-SE-ENS-05-0044, Rev 0; and a 
minor editorial correction on page A-ii. 

K Gibson 

4b 14 Sep 2006 Incorporates DOE Letter 06-WTP-110 (CCN 144199) for 
approval of 24590-WTP-SE-ENS-06-0097, Rev 0; 
DOE-STD-1021-93 added to clarify Safety Criteria 4.1-3 as 
approved by DOE Letter 04-WTP-116 (CCN 092947); 
corrected editorials in History Sheet for Rev 3z and in 
Appendix C.25-3; and added Section 9.3 to page xi. 

K Gibson 

4c 28 Sep 2006 Incorporates DOE Letter 06-WTP-126 (CCN 144841) for 
approval of 24590-WTP-SE-ENS-05-0119, Rev 0; contractor 
approved 24590-WTP-SE-ENS-06-0190, Rev 0; and minor 
editorial changes on pages B-3 and B-17. 

K Gibson 

4d 26 Oct 2006 Incorporates DOE Letter 06-WTP-131 (CCN 146175) for 
approval of 24590-WTP-SE-ENS-04-0218, Rev 1. 

K Gibson 
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vii 

4e 1 Nov 2006 Incorporates DOE Letter 06-WTP-103 (CCN 146554) for 
approval of 24590-WTP-SE-ENS-05-0182, Rev 1, and a 
minor editorial correction on page A-14. 

K Gibson 

4f 21 Nov 2006 Incorporates DOE Letter 06-WTP-164 (CCN 147853) for 
approval of 24590-WTP-SE-ENS-06-0022, Rev 0. 

K Gibson 

4g 12 Dec 2006 Incorporates DOE Letter 06-WTP-169 (CCN 148464) for 
approval of 24590-WTP-SE-ENS-06-0061, Rev 1; and 
corrected editorial in History Sheet for Rev 3m. 

K Gibson 

4h 28 Mar 2007 Incorporate DOE Letter 07-WTP-063 (CCN 154255) for 
approval of 24590-WTP-SE-ENS-06-0202, Rev 0; 
DOE Letter 07-WTP-053 (CCN 153260); contractor approved 
24590-WTP-SE-ENS-07-0014, Rev 0; and corrected editorial 
in History Sheet for Rev 4c. 

K Gibson 

4i 24 May 2007 Incorporates DOE Letter 07-WTP-114 (CCN 157257) for 
approval of 24590-WTP-SE-ENS-04-0197, Rev 0, and 
24590-WTP-SE-ENS-05-0076, Rev 0. 

K Gibson 

4j 17 Jul 2007 Incorporates DOE Letter 07-WTP-180 (CCN 160270) for 
approval of 24590-WTP-SE-ENS-07-0024, Rev 0; corrected 
wording in Appendix A, page A-14, per DOE Letter 07-WTP-
114 (CCN 157257); corrected 2nd bulleted item in Appendix 
B, Section 2.1.3 per DOE Letter 06-WTP-126; corrected 
editorial in History Sheet for Rev 1g. 

K Gibson 

4k 10 Oct 2007 Incorporates DOE Letter 07-WTP-196 (CCN 165706) for 
approval of 24590-WTP-SE-ENS-06-0166, Rev 0; 
DOE Letter 07-WTP-233 (CCN 165708) for approval of 
24590-WTP-SE-ENS-07-0049, Rev 1; contractor approved 
24590-WTP-SE-ENS-07-0104, Rev 0; 
24590-WTP-SE-ENS-07-0121, Rev 0; 
24590-WTP-SE-ENS-07-0123, Rev 0; and corrects History 
Sheet for Rev 4h. 

K Gibson 
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viii 

Revision Status 
Document 
Part Title Revision 

Pages w/Tracked 
Revisions 

Front Matter N/A 4k vii and x 

1.0 Radiological, Nuclear and Process Safety Objectives 4b N/A 

2.0 Radiological and Process Standards 4 N/A 

3.0 Nuclear and Process Safety 4b N/A 

4.0 Engineering and Design 4b N/A 

4.1 General Design 4j N/A 

4.2 Confinement Design 4 N/A 

4.3 Engineered Safety Systems 4 N/A 

4.4 Electrical and Mechanical Systems 4 N/A 

4.5 Fire Protection 4b N/A 

5.0 Radiation Protection 4 N/A 

6.0 Startup 4b N/A 

7.0 Management and Operations 4b N/A 

7.1 Management and Organization/Staffing 4b N/A 

7.2 Training and Procedures 4k 7.2-1 and 7.2-3 

7.3 Quality Assurance Program 4k 7.3-1 

7.4 Unreviewed Safety Questions 4 N/A 

7.5 Conduct of Operations 4 N/A 

7.6 Maintenance 4b N/A 

7.7 Reporting and Incident Investigation 4b N/A 

7.8 Emergency Preparedness 4b N/A 

8.0 Deactivation and Decommissioning 4 N/A 

9.0 Documentation and Submittals 4b N/A 

Appendix A Implementing Standard for Safety Standards and Requirements 
Identification 

4j N/A 

Appendix B Implementing Standard for Defense in Depth 4j N/A 

Appendix C Implementing Standards 4k N/A 

Front Matter N/A 4k C-iii 

C.1 ISO 10007:1995(E), Quality Management - Guidelines for 
Configuration Management 

4 N/A 
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ix 

Document 
Part Title Revision 

Pages w/Tracked 
Revisions 

C.2 DOE-STD-1020-94, Natural Phenomena Hazards Design 
and Evaluation Criteria for Department of Energy Facilities 

4k C.2-6 and C.2-11 

C.3 ANSI/AISC N690, Specification for the Design, Fabrication, 
and Erection of Steel Safety-Related Structures for Nuclear 
Facilities 

4 N/A 

C.4 This tailoring has been removed. 4 N/A 

C.5 This tailoring has been removed. 4 N/A 

C.6 NFPA 801, Standard for Fire Protection for Facilities Handling 
Radioactive Materials 

4 N/A 

C.7 ACI 349, Code Requirements for Nuclear Safety-Related 
Concrete Structures 

4k C.7-3 and C.7-4 

C.8 ACI 318, Building Code Requirements for Structural Concrete 
and Commentary 

4 N/A 

C.9 AISC M016, Manual of Steel Construction, Allowable Stress 
Design (ASD) 

4 N/A 

C.10 UBC 97, Uniform Building Code 4 N/A 

C.11 This tailoring has been removed. 4 N/A 

C.12 IEEE-387, Standard Criteria For Diesel-Generator Units 
Applied as Standby Power Supplies for Nuclear Power 
Generating Stations 

4 N/A 

C.13 IEEE-741, Standard Criteria for the Protection of Class 1E 
Power Systems and Equipment in Nuclear Power Generating 
Stations 

4 N/A 

C.14 DOE/RL-94-02, Hanford Emergency Management Plan 4h N/A 

C.15 DOE Order 5480.19, Conduct of Operations Requirements for 
DOE Facilities 

4 N/A 

C.16 DOE Order 433.1, Maintenance Management Program for 
DOE Nuclear Facilities; and DOE Guide 433.1-1 Nuclear 
Facility Maintenance Management Program Guide for Use 
with DOE O 433.1 

4 N/A 

C.17 Implementation of Class 1E, IEEE standards 4 N/A 

C.18 IEEE-308, Criteria for Class 1E Power Systems for Nuclear 
Power Generating Stations 

4 N/A 

C.19 IEEE-384, IEEE Standard Criteria for Independence of Class 
1E Equipment and Circuits 

4 N/A 

C.20 IEEE-338, Standard Criteria for the Periodic Surveillance 
Testing of Nuclear Power Generating Station Safety Systems 

4 N/A 
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x 

Document 
Part Title Revision 

Pages w/Tracked 
Revisions 

C.21 IEEE-628, IEEE Standard Criteria for the Design, Installation, 
and Qualification of Raceway Systems for Class 1E Circuits 
for Nuclear Power Generating Stations 

4k C.21-1 

C.22 IEEE-344, IEEE Recommended Practice for Seismic 
Qualification of Class 1E Equipment for Nuclear Power 
Generating Stations 

4 N/A 

C.23 IEEE-323, Qualifying Class 1E Equipment for Nuclear Power 
Generating Stations 

4 N/A 

C.24 IEEE-379, Standard Application of the Single-Failure 
Criterion to Nuclear Power Generating Station Safety Systems 

4 N/A 

C.25 NUREG-0800, Standard Review Plan, Section 6.4, “Control 
Room Habitability System”, Section II 

4b N/A 

C.26 ASME B31.3-1996, Process Piping 4 N/A 

C.27 DOE Guide 421.1-2, Implementation Guide for Use in 
Developing Documented Safety Analyses to Meet Subpart B 
of 10 CFR 830 

4 N/A 

C.28 DOE Order 5480.20A, Personnel Selection, Qualification, and 
Training Requirements for DOE Nuclear Facilities - 
Attachment 2, References and Definitions 

4k C.28-1 and C.28-2 

C.29 DOE Order 420.1A, Facility Safety 4 N/A 

C.30 IEEE-382, IEEE Standard for Qualification of Actuators for 
Power-Operated Valve Assemblies with Safety-Related 
Functions for Nuclear Power Plants 

4h N/A 

C.31 IEEE-497, IEEE Standard Criteria for Accident Monitoring 
Instrumentation for Nuclear Power Generating Stations 

4 N/A 

C.32 ISO American Petroleum Institute Standards 4 N/A 

C.33 IEEE-603, IEEE Standard Criteria for Safety Systems for 
Nuclear Power Generating Stations 

4 N/A 

C.34 ANSI K61.1, American National Standard Safety 
Requirements for the Storage and Handling of Anhydrous 
Ammonia 

4 N/A 

C.35 ASME AG-1, Code on Nuclear Air and Gas Treatment 4 N/A 

C.36 NFPA, Standard on Explosion Prevention Systems 4d N/A 

C.37 ASME NQA-1-1989, Quality Assurance Program 
Requirements for Nuclear Facilities 

4k C.37-1 through 
C.37-3 

Appendix D Radiological Exposure Standards for the WTP Project 4 N/A 

Appendix E Reliability, Availability, Maintainability, and Inspectability 
(RAMI) 

4 N/A 
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Document 
Part Title Revision 

Pages w/Tracked 
Revisions 

Appendix F Ad Hoc Implementing Standard for Deactivation and 
Decommissioning Planning 

4 N/A 

Appendix G Ad Hoc Implementing Standard for Safety Analysis Reports 4 N/A 

Appendix H Ad Hoc Implementing Standard for Erosion/Corrosion and 
Assessments 

4 N/A 

Appendix I Ad Hoc Implementing Standard for Project Integrated Safety 
Management Approach 

4 N/A 

Appendix J Ad Hoc Implementing Standard for Startup 4 N/A 

Appendix K Facility Areas Not Requiring Automatic Fire Suppression 
Systems Based on High Radiation and Low Combustible 
Loading 

4 N/A 

Appendix L Ad Hoc Implementing Standard for Seismic Design of 
Pressure Vessels 

4 N/A 
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Introduction to the SRD 
 
The Safety Requirements Document (SRD) provides formal documentation of the safety requirements 
and standards resulting from the Hanford Tank Waste Immobilization and Treatment Plant (WTP) Project 
safety standards and requirements identification process.  Structures, systems, and components (SSCs) 
that serve to provide reasonable assurance that the WTP facility can be operated without undue risk are 
classified as Important to Safety and are defined in SRD Safety Criterion 1.0-6. 
 
The process for establishing a set of radiological, nuclear, and process safety requirements and standards 
as described in DOE/RL-96-0004 and RL/REG-98-17 is referred to as the Integrated Safety Management 
(ISM) process.  For specific SRD safety criteria implementing codes and standards are specified for the 
safety design class, safety design significant, safety class, and safety significant SSCs.  For specific SRD 
safety criteria implementing codes and standards for risk reduction class (RRC) and additional protection 
class (APC) SSCs shall be specified using the process set forth in this SRD Appendix A ISM process (i.e., 
the implementing standard for safety standards and requirements identification to meet 
DOE/RL-96-0004) and need not otherwise be specified in the SRD with one exception:  For appendices 
in the SRD designated as “implementing standards” provisions of these appendices specified for RRC and 
APC SSCs remain in effect.  This paragraph is only applicable to the following Safety Criteria: 4.1-1, 
4.1-2, 4.1-3, 4.1-4, 4.2-1, 4.2-2, 4.2-3, 4.3-1, 4.3-2, 4.3-3, 4.3-4, 4.3-5, 4.3-6, 4.3-7, 4.4-1, 4.4-2, 4.4-3, 
4.4-4, 4.4-5, and 4.4-6.  However, for Safety Criteria 4.1-2 and 4.1-3, the implementing codes and 
standards contained in these safety criteria shall be applicable to APC SSCs designated SC-II or SC-III as 
they apply to seismic performance. 
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1.0 Radiological, Nuclear and Process Safety Objectives 

Safety Criterion: 1.0 - 1 
Applicable Project Phases - All 

A comprehensive process safety management program shall be used to eliminate or reduce the 
incidence, or mitigate the consequences of, accidental hazardous chemical releases, process fires, and 
process explosions.  This program shall address management practices, technologies, and procedures.  
Process safety management shall confirm that the facility is properly designed, the integrity of the 
design is maintained, and the facility is operated according to the safe manner intended. 

Implementing Codes and Standards 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 5.1.1 Process Safety Management 
DOE/RL-96-0006 5.1.2 Process Safety Objective 
29 CFR 1910.119 Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68  Chemical Accident Prevention Provisions 

 

Safety Criterion: 1.0 - 2 
Applicable Project Phases - All 

The risk, to an average individual in the vicinity of the Contractor’s facility, of prompt fatalities that 
might result from an accident shall not exceed one-tenth of one percent (0.1 %) of the sum of prompt 
fatality risks resulting from other accidents to which members of the U.S. population generally are 
exposed.  (For evaluation purposes, individuals are assumed to be located within 1 mile of the 
controlled area.) 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix D, “Radiological Exposure Standards for the WTP Project” 

Regulatory Basis 
DOE/RL-96-0006 3.1.2 Accident Risk Goal 

 

Safety Criterion: 1.0 - 3 
Applicable Project Phases - All 

The risk, to the population (public and workers) in the area of the Contractor’s facility, of cancer 
fatalities that might result from facility operation shall not exceed one-tenth of one percent (0.1 %) of 
the sum of cancer fatality risks to which members of the U.S. population generally are exposed.  (For 
evaluation purposes, individuals are assumed to be located within 10 miles of the controlled area.) 
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Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix D, “Radiological Exposure Standards for the WTP Project” 

Regulatory Basis 
DOE/RL-96-0006 3.1.1 Operations Risk Goal 

 

Safety Criterion: 1.0 - 4 
Applicable Project Phases - All 

This safety criterion has been deleted. 

Safety Criterion: 1.0 - 5 
Applicable Project Phases - All 

To compensate for potential human and equipment failures, a defense-in-depth strategy shall be 
applied to the facility commensurate with the hazards; such that, as appropriate to control the risk, 
safety is vested in multiple, independent safety provisions, no one of which is to be relied upon 
excessively to protect the public, the workers, or the environment.  This strategy shall be applied to 
the design and operation of the facility.  Consistent with the defense-in-depth principle, the WTP will 
be designed with the objective of providing multiple layers of protection to prevent or mitigate the 
unintended release of radioactive materials to the environment.  These multiple layers of protection 
shall include the following: 

 
• Principle emphasis shall be placed on the prevention of accidents, particularly any that could cause an 

unacceptable release, as the primary means of achieving safety.  Prevention of accidents shall be 
provided through measures such as siting to alleviate the need to provide design measures; 
minimizing and controlling the material at risk; and providing a conservative design such that a 
significant margin exists between the design limit and the ultimate failure point of safety structures, 
systems, and components.  The single failure criterion shall be applied in a manner proportionate to 
the magnitude and nature of the hazard.  

• Controls on normal operations, including anticipated operational occurrences, maintenance, and 
testing, so that facility and system variables remain within their operating ranges and the frequency of 
demands placed on structures, systems, and components important to safety is small. 

• Conservatively designed confinement systems retain and mitigate the radioactive materials associated 
with the entire range of events considered in the design basis.  The confinement systems should 
protect the workplace and the environment.  The confinement systems shall be capable of satisfying 
the standards in SRD section 2.0 with margin for all operational occurrences and all events 
considered in the design basis events. 

• Automatic systems to restrict deviations from normal operations, to place and maintain the facility in 
a safe state, and to limit the potential spread of radioactive materials when operating limits exceed 
predetermined setpoints.  Operator actions may also perform these functions. Operator actions may be 
credited only if analysis demonstrates that the total time interval required to perform the operator 
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action is shorter than the time at which the limiting design requirement would be reached without 
operator action. 

• The human aspects of defense in depth including a design for human factors, a quality assurance 
program, administrative controls, internal safety reviews, operating limits (Technical Safety 
Requirements), worker qualification and training, and establishment of a safety/quality program.  

• Preparation for emergencies by providing emergency preparedness plans and by making provision to 
monitor accident releases as necessary to support emergency responses. 

 
The number of confinement barriers and other controls provided against a particular hazard shall be a 
function of the potential consequences from the hazard.  This will result in provision of a level of 
control tailored to the significance of the hazard.  Adequate defense in depth shall be confirmed by 
accident analyses that show that the exposure standards in SRD Section 2.0 are met with margin and 
by risk analyses that show that the risk goals in SRD Section 3.0 are satisfied. 

Implementing Codes and Standards 
ANSI/ANS 58.8-1994, Time Response Design Criteria for Safety-Related Operator Actions 
ANSI/ANS 58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems 
ASME B31.3-96, Process Piping 
ASME SEC VIII, Boiler and Pressure Vessel Codes, Rules for Construction of Pressure Vessels 
DOE G 420.1-1, Nonreactor Nuclear Safety Design Criteria and Explosive Safety Criteria Guide for use with DOE 

O 420.1, Facility Safety, Section 2.3 
DOE Order 420.1A, Facility Safety, Section 4.1.1.2 
IEEE 379-1994, Application of the Single Failure Criterion to Nuclear Power Generating Station Safety Systems, 

as tailored in Appendix C 
IEEE 1023-1988, IEEE Guide for the Application of Human Factors Engineering to Systems, Equipment and 

Facilities of Nuclear Power Generating Stations 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix B, “Implementing Standard for Defense in Depth” 

Regulatory Basis 
DOE/RL-96-0006 4.1.1.1 Defense in Depth-Defense in Depth 
DOE/RL-96-0006 4.1.1.2 Defense in Depth-Prevention 
DOE/RL-96-0006 4.1.1.3 Defense in Depth-Control 
DOE/RL-96-0006 4.1.1.4 Defense in Depth-Mitigation 
DOE/RL-96-0006 4.1.1.5 Defense in Depth-Automatic Systems 
DOE/RL-96-0006 4.1.1.6 Defense in Depth-Human Aspects 
DOE/RL-96-0006 4.2.1.1 Design-Safety Design 

 

Safety Criterion: 1.0 - 6 
Applicable Project Phases - All 

Important to safety structures, systems, and components shall be identified and sub-classified as 
safety-class, safety-significant, and additional-protection class.  SSCs currently classified as safety 
design class, safety design significant, and RRC shall remain under the SDC/SDS/RRC classification 
method until reclassified using the contract-approved change process. 
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Important to safety: Structures, systems, and components (SSCs) that serve to provide reasonable 
assurance that the facility can be operated without undue risk to the health and safety of the workers 
and the public are classified as Important to Safety.  It encompasses the broad class of facility features 
addressed (not necessarily explicitly) in the top-level radiological, nuclear, and process safety 
standards and principles that contribute to the safe operation and protection of workers and the public 
during all phases and aspects of facility operations (i.e., normal operation as well as accident 
mitigation). 

 
This definition includes not only those structures, systems, and components that perform safety 
functions and traditionally have been classified as safety class, safety-related or safety-grade, but also 
those that place frequent demands on or adversely affect the performance of safety functions if they 
fail or malfunction, i.e., support systems, subsystems, or components.  Thus, these latter structures, 
systems, and components would be subject to applicable top-level radiological, nuclear, and process 
safety standards and principles to a degree commensurate with their contribution to risk.  In applying 
this definition, it is recognized that during the early stages of the design effort all significant systems 
interactions may not be identified and only the traditional interpretation of Important to Safety, i.e., 
safety-related may be practical.  However, as the design matures and results from risk assessments 
identify vulnerabilities resulting from non-safety-related equipment, additional structures, systems, 
and components should be considered for inclusion within this definition.  [DOE/RL-96-0006] 

 
Safety structures, systems, and components means both safety-class structures, systems, and 
components and safety-significant structures, systems, and components.  [10 CFR 830] 

 
Safety-class structures, systems, and components (SC SSC) means the structures, systems, or 
components, including portions of process systems, whose preventive or mitigative function is 
necessary to limit radioactive hazardous material exposure to the public, as determined from safety 
analyses.  [10 CFR 830] 

 
Safety-significant structures, systems, and components (SS SSC) means the structures, systems, 
and components which are not designated as safety-class structures, systems, and components, but 
whose preventative or mitigative function is a major contributor to defense in depth and/or worker 
safety as determined from safety analyses.  [10 CFR 830] 

 
Additional-protection class structures, systems, and components (APC SSC) means the 
structures, systems, and components important to safety that are neither safety-class nor 
safety-significant. 

 
Safety Design Class (SDC).  Safety Design Class SSCs are the following: 
(1) SSCs whose safety function is to prevent a worker or the maximally exposed member of the 

public from receiving a radiological exposure that exceeds the exposure standards defined in the 
SRD; 
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(2) SSCs whose safety function is to prevent a worker or the maximally exposed member of the 
public from receiving a chemical exposure that exceeds the exposure standards defined in the 
SRD; or 

(3) SSCs credited for the prevention of a criticality event. 
Safety Design Significant (SDS).  Safety Design Significant SSCs are the following: 
(1) SSCs that are required to ensure that exposure standards for normal operation are not exceeded; 
(2) SSCs whose failure would directly prevent Safety Design Class SSCs from performing their 

safety function; or 
(3) SSCs that are required to meet SRD Appendix B, section 3.0, Table 1, “Implementation of 

Defense in Depth by SSCs.” 
Risk Reduction Class (RRC).  RRC SSCs are Important to Safety SSCs that are neither SDC nor 
SDS.  For example, an SSC that is neither SDC nor SDS and whose function is necessary to ensure 
the integrity of boundaries retaining radioactive materials, is classified as RRC only when the SSC 
contains a significant amount of radioactivity. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix D, “Radiological Exposure Standards for the WTP Project” 

Regulatory Basis 
DOE/RL-96-0006 3.3.1 Public Protection 
DOE/RL-96-0006 3.3.2 Worker Protection 
10 CFR 830 

 

Safety Criterion: 1.0 - 7 
Applicable Project Phases - All 

The WTP Contractor shall accept responsibility for the safety of the WTP.  In no way shall this 
responsibility be diluted by the separate activities and responsibilities of designers, suppliers, 
constructors, the Safety Regulation Division (OSR), or independent oversight bodies.  This 
responsibility shall be exerted through a strong, unambiguous organizational structure.  The 
assignment and subdivision of responsibility for safety shall be kept well defined throughout the life 
of the facility. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02. Safety Requirements Document Volume II, Appendix I - “Ad Hoc 

Implementing Standard for Project Integrated Safety Management Approach 

Regulatory Basis 
DOE/RL-96-0006 4.1.2.1 Safety Responsibility-Safety Responsibility 
DOE/RL-96-0006 4.1.2.2 Safety Responsibility - Safety Assignments 
DOE/RL-96-0006 4.3.1.1 Conduct of Operations-Organizational Structure 
DOE/RL-96-0006 5.1.3 Process Safety Responsibility 
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2.0 Radiological and Process Standards 

Safety Criterion: 2.0 - 1 
Applicable Project Phases - All 

The following radiological exposure standards shall be applied to protect the public and workers from 
WTP radiological hazards.  See Figure 1 for Location of Facility and Co-located Workers and 
Figure 2 for the Boundary to Location for Offsite Receptor. 

 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix D, “Radiological Exposure Standards for the WTP Project” 

Regulatory Basis 
DOE/RL-96-0006 2.1 Individual (Dose Standards Above Normal Background) 

 
Table 2-1 Radiological Exposure Standards Above Normal Background4 

Description 

Estimated 
Frequency of 
Occurrence 

f (yr-1) 
General 

Guidelines Facility Worker 
Co-located 

worker Public 

Normal Events 

Events that occur 
regularly in the course 
of facility operation 
(e.g., normal facility 
operations); including 
routine and preventive 
maintenance activities. 

>0.1 ----- ≤5 rem/yr 

≤50 rem/yr any organ, 
skin, or extremity 

≤15 rem/yr lens of eye 

≤1.0 rem/yr ALARA 
design objective per 

10CFR835.1002(b)(1) 

≤5 rem/yr 

≤1.0 rem/yr 
ALARA design 

objective per 

10 CFR 835.1002 
(b)(1) 

≤1.5 mrem/yr 
(airborne 
pathway5) 

≤100 mrem/yr 

(all sources) 

≤100 mrem/yr 

(public in the 
controlled 
area) 

≤25 mrem/yr 
(radioactive 
waste) 

Anticipated Events 

Events of moderate 
frequency that may 
occur once or more 
during the life of a 
facility (e.g., minor 
incidents and upsets). 

10-2<f≤10-1 ----- ≤5 rem/event (2) 

1.0 rem/event design 
action threshold (3) 

≤5 rem/event(2) 

1.0 rem/event 
design action 
threshold(3) 

≤100 
mrem/event(2) 
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Table 2-1 Radiological Exposure Standards Above Normal Background4 

Description 

Estimated 
Frequency of 
Occurrence 

f (yr-1) 
General 

Guidelines Facility Worker 
Co-located 

worker Public 

Unlikely Events 

Events that are not 
expected, but may 
occur during the 
lifetime of a facility 
(e.g., more severe 
incidents). 

10-4<f≤10-2 ----- ≤25 rem/event(2) ≤25 rem/event(2) ≤5 rem/event(2) 

Extremely Unlikely 
Events 

Events that are not 
expected to occur 
during the life of the 
facility but are 
postulated because 
their consequences 
would include the 
potential for the 
release of significant 
amounts of radioactive 
material. 

10-6<f≤10-4 ----- ≤100 rem/event(2) ≤25 rem/event(2) ≤25 rem/event 

≤5 rem/event 
target(2) 

≤300 
rem/event to 
thyroid 

Location of Receptor Within the WTP 
Controlled Area 
Boundary 

The most limiting 
location at or 
beyond the WTP 
Controlled Area 
Boundary 

The most 
limiting 
location along 
the near river 
bank/ Hwy240/ 
southern 
boundary 

Notes 1 In addition to meeting the listed design objective of 10 CFR 835.1002(b), the inhalation of radioactive material by workers 
and co-located workers under normal conditions is kept ALARA through the control of airborne radioactivity as described in 
10 CFR 835.1002(c). 

2 In addition to meeting the listed exposure standards for accidents, the approach to accident mitigation is to evaluate accident 
consequences to ensure that the exposures are far enough below standards to account for uncertainties in the analysis, and to 
provide for sufficient design margin and operational flexibility. 

3 When a calculated accident exposure exceeds this threshold, then appropriate actions are taken.  These include carrying out a 
less bounding (i.e., more realistic) evaluation to show that the accident consequences will be below the threshold or 
evaluating additional safeguards for cost-effectiveness and/or feasibility.  This threshold is not a limit; it does not require the 
implementation of additional preventative or mitigative features if they are not both cost-effective and feasible. 

4 The dose terms presented in this Table are defined in 10 CFR 835. 

5 The dose value for the “public” airborne pathway is calculated in accordance with Safety Criterion 5.1-2. 
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Figure 2-1 Location of Facility and Co-located Workers 
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Figure 2-2 Boundary for Location of Offsite Receptor for the Purpose of Implementing 
DOE/RL-96-0006, Rev. 0, Table 1, Public Exposure Standard 
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Safety Criterion: 2.0 – 2 
Applicable Project Phases - All 

The following dose standards shall be applied to protect the public and workers from WTP chemical 
hazards. 
• Releases exposing the offsite public to 2001 American Industrial Hygiene Association (AIHA) 

Emergency Response Planning Guideline—2 (ERPG-2) concentrations. 
• Releases exposing the co-located worker to 2001 AIHA ERPG-3 concentrations. 
• Accidents affecting the facility worker that could cause in-patient hospitalization of at least 

3 facility workers, or at least a single fatality. 
• Where ERPG values have not been published, the 2001 DOE Temporary Emergency Exposure 

Limits (TEELs) Revision 17m shall be used as substitute ERPGs. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 5.1.1 Process Safety Management 

 

Safety Criterion: 2.0 – 3 
Applicable Project Phases - All 

In addition to the dose limits specified for the public in Safety Criterion 2.0-1 Table 2-1, the dose in 
any unrestricted area from external sources shall not exceed 0.002 rem in any one hour. 

Implementing Codes and Standards 
DOE G 441.1-2, Occupational ALARA Program Guide 

Regulatory Basis 
WAC 246-221 Radiation Protection Standards Location: 060 (1) 
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3.0 Nuclear and Process Safety 

3.1 Hazards Analysis 

Safety Criterion: 3.1 - 1 
Applicable Project Phases - All 

A process hazard analysis (PHA) shall be performed using acceptable industry practices.  The PHA 
method used shall be appropriate to the complexity of the processes and the associated chemical and 
radiological hazards.  The PHA, with the standards selection and accident analyses processes, 
confirms the adequacy of the design and operation controls provided to protect the facility workers, 
co-located workers, the public, and the environment.  The PHA shall be performed at the earliest 
practical point in conceptual or preliminary design, so that required functional attributes of ITS SSCs 
can be specified in the detailed design.  The PHA shall be based upon the identification of work, 
which includes definition of the project mission and identification of the processes that must be 
performed to accomplish the mission so that the hazards inherent in the work can be identified.  
Process safety information shall be compiled pertaining to the hazards of the materials used or 
produced by the process, the technology of the process, and the equipment in the process.  
Identification of work for the purpose of design development involves definition of various plant 
systems, structures, and components.  The PHA shall consider the effects of engineered and 
administrative controls and the consequences of their failure, human factors, facility siting, 
common-mode and common-cause failure events, and previous incidents.  In addition, the PHA shall 
consider the possible safety and health effects of a failure of controls on employees in the workplace.  
The analysis shall evaluate the adequacy of the design and operating procedures.  The analyses shall 
initially consider the hazardous situation as being unmitigated (credit may be taken for passive 
features not challenged by the situation) and then evaluate the adequacy of the design and operating 
procedures to prevent or mitigate the event. 

 
The PHA shall be performed by teams that include expertise in engineering, process operations, the 
process being evaluated, and the specific process hazard analysis methodology being used. 

 
The results of the PHA shall be documented including process hazards and possible safety, health, 
and environmental effects.  A system shall be established to address and document the PHA findings 
and recommendations in order to assure that the findings are resolved and that the equipment and 
procedures provide an adequate degree of protection against accidents.  The contractor shall 
document what actions are to be taken; complete actions; develop a written schedule of when these 
actions are to be completed; communicate the actions to operating, maintenance and other employees 
whose work assignments are in the process and who may be affected by the recommendations or 
actions.  The PHA shall be updated concurrently with the annual update of the Safety Analysis Report 
to ensure that the process hazard analysis is consistent with the current process.  The PHAs shall be 
retained for the life of the process including updates or revalidations as well as the documented 
resolution of any recommendations. 
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Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
AICHE, 1999, Guidelines for Hazard Evaluation Procedures, American Institute of Chemical Engineers, 

New York, NY 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 3.3.3 Accident Vulnerability Mitigation 
DOE/RL-96-0006 5.1.1 Process Safety Management 
DOE/RL-96-0006 5.1.2 Process Safety Objective 
DOE/RL-96-0006 5.2.1 Process Safety Information 
DOE/RL-96-0006 5.2.2 Process Hazard Analysis 
29 CFR 1910.119(e) Process Hazard Analysis 
29 CFR 1910.119(p) Trade Secrets 
40 CFR 68.67  Process Hazard Analysis 

 

Safety Criterion: 3.1 - 2 
Applicable Project Phases - All 

A compilation of written process safety information appropriate to the stage of design being 
considered shall be completed to support the process hazard analysis.  The compilation of written 
process safety information enables the employer and the employees involved in operating the process 
to identify and understand the hazards posed by those processes involving radioactive materials and 
process chemicals considered to pose a hazard.  This process safety information shall include 
information pertaining to the hazards of the materials used or produced by the process, information 
pertaining to the technology of the process, and information pertaining to the equipment in the 
process. 
(1) Information pertaining to the hazards of the materials in the process including: 

(a) Toxicity information 
(b) Permissible exposure limits 
(c) Physical data 
(d) Reactivity data 
(e) Corrosivity data 
(f) Thermal and chemical stability data 
(g) Hazardous effects of inadvertent mixing of different materials that could foreseeably occur 

(2) Information pertaining to the technology of the process including at least the following: 
(a) A block flow diagram or simplified process flow diagram 
(b) Process chemistry 
(c) Maximum intended inventory 
(d) Safe upper and lower limits for such items as temperatures, pressures, flows or compositions 
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(e) An evaluation of the consequences of deviations, including those affecting the safety and 
health of employees 

(3) Information pertaining to the equipment in the process including: 
(a) Materials of construction 
(b) Process drawings or piping and instrument diagrams (P&IDs) 
(c) Electrical classification 
(d) Relief system design and design basis 
(e) Ventilation system design 
(f) Design codes and standards employed 
(g) Material and energy balances 
(h) Safety systems (e.g., interlocks, detection or suppression systems) 

The records shall be maintained documenting that equipment complies with recognized and generally 
accepted good engineering practices.  The safety information shall be kept up-to-date. 

Implementing Codes and Standards 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 5.2.1 Process Safety Information 
DOE/RL-96-0006 5.2.2 Process Hazard Analysis 
29 CFR 1910.119(d) Process Safety Information 
29 CFR 1910.119(e) Process Hazard Analysis 
29 CFR 1910.119(p) Trade Secrets 
40 CFR 68.65  Process Safety Information 

 
3.2 Accident Analysis 

Safety Criterion: 3.2 - 1 
Applicable Project Phases - All 

Accident analyses shall be performed that assist in the identification of accident prevention and 
mitigation SSCs, the establishment of the safety functions and performance requirements of the 
identified SSCs, the selection of standards necessary to ensure the safety and performance 
requirements of the SSCs are achieved, and the development of the emergency preparedness program.  
Particular care will be taken to identify, evaluate, and prevent and/or mitigate any vulnerabilities to 
accidents that might by themselves, result in a release of radioactive material that exceed acceptable 
levels.  Measures in the design and operation of the facility to protect the facility and co-located 
workers and the public against accident conditions should be evaluated using an acceptable approach 
to demonstrate that they perform their intended purpose with high confidence. 
 
The accident analyses, with the process hazard analysis and standards selection process, confirm the 
adequacy of the controls provided to protect the facility and co-located workers, the public, and the 
environment.  The accident analyses shall also demonstrate the adequacy of confinement barriers to 
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effectively perform their required functions.  Accident analyses shall consider facility hazards; 
hazardous situations (accidents) resulting from normal operation, anticipated occurrences, 
maintenance, and testing; natural phenomena hazards; and external man-induced hazards.  An 
accident analysis shall be performed at the earliest practical point in conceptual or preliminary design, 
so that required functional attributes of safety SSCs can be specified in the detailed design.  
 
Compliance with radiological exposure standards for facility workers may use qualitative methods, 
supported by numerical analysis, where necessary. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 3.3.1 Public Protection 
DOE/RL-96-0006 3.3.2 Worker Protection 
DOE/RL-96-0006 3.3.3 Accident Vulnerability Mitigation 
DOE/RL-96-0006 4.2.1.1 Safety Design 
DOE/RL-96-0006 4.2.1.2 Risk Assessment 
DOE/RL-96-0006 4.2.1.3 Safety Analysis 
DOE/RL-96-0006 5.1.1 Process Safety Management 
DOE/RL-96-0006 5.1.2 Process Safety Objective 
DOE/RL-96-0006 5.2.1 Process Safety Information 
DOE/RL-96-0006 5.2.2 Process Hazard Analysis 

 

Safety Criterion: 3.2 - 2 
Applicable Project Phases - All 

Hazard control strategies in terms of design and administrative controls shall be identified to manage 
by prevention or mitigation potential accidents such that compliance to the radiological and chemical 
exposure standards of SC 2.0-1 and 2.0-2 and protection of the environment are provided.  Selection 
of the hazard control strategies may require iteration with the hazard analysis (SC 3.1-1) and the 
standards selection process (SC 3.2-3), and will result in the facility being designed for a set of events 
such as:  normal operation, including anticipated operational occurrences, maintenance, and testing; 
external events; and postulated accidents. 

 
Consistent with the defense in depth principle, the control strategy development should emphasize 
accident preventive measures over mitigative measures.  It should also emphasize passive structures, 
systems, and components (SSCs) over active SSCs and retention of released material over dispersion.  

 
Significant new design features should be introduced only after thorough research and model or 
prototype testing at the component, system, or facility level, as appropriate. 

 
Hazard control strategies shall be evaluated for the most bounding conditions (i.e., the most 
demanding requirements imposed by the set of hazardous situations that credit the function of the 
hazard control strategy).  In addition, the evaluation of the hazard control strategy shall identify the 
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performance requirements (including environmental conditions) necessary to assure that it performs 
its functions reliably.  Such measures include maintenance requirements, testing intervals and 
calibration frequency. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standards for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 4.2.1.1 Safety Design 
DOE/RL-96-0006 4.2.2.1 Proven Engineering Practices 
DOE/RL-96-0006 4.2.2.3 Safety System Design and Qualification 
DOE/RL-96-0006 4.2.5 Inherent/Passive Safety Characteristics 

 

Safety Criterion: 3.2 - 3 
Applicable Project Phases - All 

Design codes and standards are identified or developed, evaluated, and tailored to provide assurance 
that the hazard control strategies identified by SC 3.2-2 will perform their specified accident 
prevention or mitigation function when called upon.  Standards are also developed to provide for 
compliance with applicable laws and regulations and conformance with the DOE-stipulated top-level 
standards.  Accident prevention and mitigation safety technologies incorporated into the facility 
design shall have been proven by experience or testing and shall be reflected in approved design 
codes and standards. 

 
Documentation of the standards development process provides justification of the set of selected 
standards developed and links hazard control strategies to their associated set of design codes.  

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 4.2.2.1 Proven Engineering Practices 

 
3.3 Criticality 

Safety Criterion: 3.3 - 1 
Applicable Project Phases - All 

The facility shall be designed and operated in a manner that prevents nuclear criticality and that 
complies with the requirements of DOE Order 420.1A (DOE O 420.1A), section 4.3, “Nuclear 
Criticality Safety”. 

Implementing Codes and Standards 
DOE O 420.1A, Facility Safety 
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Safety Criterion: 3.3 - 2 
Applicable Project Phases - All 

The design of handling, packaging, transfer, and storage systems must include margins of safety for 
the nuclear criticality parameters that are commensurate with the uncertainties in the data and 
methods used in calculations and in the nature of the immediate environment under accident 
conditions.   

 
The multiplication factor, k-eff, as calculated by a method to demonstrate subcriticality (e.g., MCNP 
calculation) shall be less than 1.0 by an amount that includes a 5 % Minimum Subcritical Margin 
(MSM).  In formula form, this criterion is expressed as follows:  

 
Keff < 1.0 - (MSM + 2(sigma) + AoA) + (code bias - code bias uncertainty) 

 
Here the MSM is defined to be a conservative factor on top of all the other margins listed in the 
equation.  The code bias is quantified in the code validation that statistically compares results from 
computations to critical experiments.  In quantifying the calculational bias (code bias - code bias 
uncertainty), the associated bias uncertainty is also included.  The sum of these two values can be 
either positive or negative.  If positive, they are to be set to zero.  Thus only negative values of the 
sum of code bias and code bias uncertainty are included in the above equation.   

 
The factor 2(sigma) is the statistical uncertainty of the calculational method at 95 % confidence 
interval.  The AoA Margin is also determined during the code validation process.  The comparisons 
for the code validation attempt to select critical experiments that have characteristics similar to those 
modeled in the CSER computations.  The selection of a group of experiments is justified by an AoA 
comparison in which the important neutronic parameters are demonstrated within the same ranges or 
AoA for both the critical experiments and the CSER computations. 
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4.0 Engineering and Design 

Safety Criterion: 4.0 – 1 
Applicable Project Phases - All 

Formal configuration management shall be applied to all facility activities through deactivation of the 
WTP to ensure that programmatic objectives, including safety, are fully achieved.  Work shall be 
performed and controlled according to pre-approved plans and procedures that clearly delineate 
responsibility.  Documented records shall be retained. 

Implementing Codes and Standards 
ISO 10007:1995(E), Quality Management - Guidelines for Configuration Management, as tailored in Appendix C 

Regulatory Basis 
DOE/RL-96-0006 4.1.5.1 Configuration Management-Formal Configuration Management 

 

Safety Criterion: 4.0 – 2 
Applicable Project Phases - All 

Written procedures shall be established and implemented to manage changes (except for 
“replacements in kind”) to process chemicals, technology, equipment, and procedures; and, changes 
to facilities that affect a covered process.  The procedures shall assure that the following 
considerations are addressed prior to any change: 
(1) The technical basis for the proposed change 
(2) Impact of change on safety and health 
(3) Modifications to operating procedures 
(4) Necessary time period for the change 
(5) Authorization requirements for the proposed change 
Employees involved in operating a process and maintenance and subcontract employees whose job 
tasks will be affected by a change in the process shall be informed of, and trained in, the change prior 
to start-up of the process or affected part of the process.  If a change covered by this paragraph results 
in a change in the process safety information, such information shall be updated accordingly.  If a 
change covered by this paragraph results in a change in operating procedures or practices, such 
procedures or practices shall be updated accordingly. 

Implementing Codes and Standards 
ISO 10007:1995(E), Quality Management - Guidelines for Configuration Management, as tailored in Appendix C. 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 5.2.9 Management of Change 
29 CFR 1910.119(l) Management of Change 
40 CFR 68.75  Management of Change 
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Safety Criterion: 4.0 – 3 
Applicable Project Phases - All 

A system shall be used to control and maintain accurate as-built records for Important to Safety SSCs 
through deactivation of the facility. 

Implementing Codes and Standards 
ISO 10007:1995(E), Quality Management - Guidelines for Configuration Management, as tailored in Appendix C. 

Regulatory Basis 
DOE/RL-96-0006 4.1.5.3 Configuration Management-Design Documentation 
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4.1 General Design 

Safety Criterion: 4.1 - 1 
Applicable Project Phases - All 

The facility design shall provide for the prevention and mitigation of the risks associated with 
radiological and chemical material inventories and energy sources.  The facility design shall include 
consideration of normal operation (including startup, testing and maintenance), anticipated 
operational occurrences, external events, and accident conditions. 
Prevention shall be the preferred means of achieving safety. 
Defense-in-depth shall be applied commensurate with the hazard to provide multiple physical and 
administrative barriers against undue radiation and chemical exposure to the public and workers. 

Implementing Codes and Standards 
ANSI/ANS 58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix B, “Implementing Standard for Defense in Depth” 
DOE G 420.1-1, Nonreactor Nuclear Safety Design Criteria and Explosive Safety Criteria Guide for Use with 

DOE O 420.1, Facility Safety 
Section 2.3 

DOE Order 420.1A, Facility Safety 
Section 4.1.1.2 

IEEE 379-1994, Application of the Single Failure Criterion to Nuclear Power Generating Station Safety Systems, 
as tailored in Appendix C. 

Regulatory Basis 
DOE/RL-96-0006 4.1.1.1 Defense in Depth-Defense in Depth 
DOE/RL-96-0006 4.1.1.2 Defense in Depth-Prevention 
DOE/RL-96-0006 4.2.1.1 Design-Safety Design 

 

Safety Criterion: 4.1 - 2 
Applicable Project Phases - All 

Structures, systems, and components designated as Important to Safety shall be designed, fabricated, 
erected, constructed, tested, inspected, and maintained to quality standards commensurate with the 
importance of the safety functions to be performed.  Where generally recognized codes and standards 
are used, they shall be identified and evaluated to determine their applicability, adequacy, and 
sufficiency and shall be supplemented or modified as necessary to assure a quality product in keeping 
with the required safety function.  Appropriate records of the design, fabrication, erection, and testing 
of structures, systems, and components designated as Important to Safety shall be maintained through 
deactivation of the facility. 
Items and processes shall be designed using sound engineering/scientific principles and appropriate 
standards. 
Design features that enhance the margin of safety through simplified, inherently safe, passive, or 
other highly reliable means to accomplish the specified safety function should be employed to the 
maximum extent practical. 
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Design work, including changes, shall incorporate applicable requirements and design bases.  Design 
interfaces shall be identified and controlled.  The adequacy of design products shall be verified or 
validated by individuals or groups other than those who performed the work.  Verification and 
validation work shall be completed before approval and implementation of the design. 
Safety technologies incorporated into the facility design should have been proven by experience or 
testing and should be reflected in approved codes and standards.  Significant new design features 
should be introduced only after thorough research and model or prototype testing at the component, 
system, or facility level, as appropriate, to achieve the necessary level of confidence that the design 
feature will perform as expected. 

Implementing Codes and Standards 
ACI 318-99, Building Code Requirements for Structural Concrete, as tailored in Appendix C. 
ACI 318R-99, Commentary on Building Code Requirements for Structural Concrete 
ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures, as tailored in Appendix C. 
ACI 349R-01, Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures 
AISC M016-89, Manual for Steel Construction - Allowable Stress Design, Ninth Edition, as tailored in 

Appendix C. 
ANSI/AISC N690-94, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures 

for Nuclear Facilities, as tailored in Appendix C. 
ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary 
ASCE 7-98, Minimum Design Loads for Buildings and Other Structures 
DOE-STD-1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for 

Department of Energy Facilities, as tailored in Appendix C. 
1997, UBC Uniform Building Code, as tailored in Appendix C. 
DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
ACI 530-99, Building Code Requirements for Masonry Structures and Commentary 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
ISO 10007:1995(E), Quality Management - Guidelines for Configuration Management, as tailored in Appendix C. 
ASTM D3740, Standard Practice for Minimum Requirements for Agencies Engaged in the Testing and/or 

Inspection of Soil and Rock as Used in Engineering Design and Construction 
ASTM D2922, Standard Test Methods Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow 

Depth) 
ASTM D3017, Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods 
DOE-RL-92-36, Hanford Site Hoisting and Rigging Manual 
CMAA 70-2000, Specifications for Top Running Bridge and Gantry Type Multiple Girder Electric Overhead 

Traveling Cranes (supplemented with ASME NOG 1-2002, Sections NOG-1140, NOG-4150, NOG-5482, 
NOG-6120b and NOG-6150 for SDS or SS cranes).  Note:  Seismic acceleration loads shall be included in the 
extraordinary loadings identified in CMAA 70-2000. 

CMAA 74-2000, Specifications for Top Running and Under Running Single Girder Electric Overhead Traveling 
Cranes Utilizing Under Running Trolley Hoist (supplemented with ASME NUM 1-2000 [with NUM 1a-2002], 
Sections NUM-G2000, NUM-II-7000, NUM-II-8200, NUM-II-8300, and NUM-II-8400 for SDS or SS cranes).  
Note: Seismic acceleration loads shall be included in the extraordinary loadings identified in CMAA 74-2000. 

ASME NUM 1-2000 [with NUM 1a-2002 Addenda], Rules for Construction of Cranes: Monorails and Hoists 
(With Bridge or Trolley or Hoist of the Underhung Type)(For SDC or SC cranes only) 

ASME NOG 1-2002, Rules for Construction of Overhead and Gantry Cranes (Top Running Bridge, Multiple 
Girder) (For SDC or SC cranes only) 

NFPA 69-2002, Standard on Explosion Prevention Systems, as tailored in Appendix C. 
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Regulatory Basis 
DOE/RL-96-0006 4.1.2.4 Safety Responsibility-Operating Experience and Safety Research 
DOE/RL-96-0006 4.1.5.1 Configuration Management-Formal Configuration Management 
DOE/RL-96-0006 4.1.6.2 Quality Assurance-Established Techniques and Procedures 
DOE/RL-96-0006 4.2.2.1 Proven Engineering Practices/Margins-Proven Engineering Practices 
DOE/RL-96-0006 4.2.2.3 Proven Engineering Practices/Margins-Safety System Design and Qualification 
DOE/RL-96-0006 4.2.5.1 Inherent/Passive Safety Characteristics-Safety Margin Enhancement 

 

Safety Criterion: 4.1 - 3 
Applicable Project Phases - Design and Construction 

SSCs designated as ITS shall be designed to withstand the effects of NPH 0

1 events such as earthquakes, 
wind, and floods without loss of capability to perform specified safety functions.  This includes both the 
primary and support systems that must function for an NPH event such that the public, co-located worker, 
or facility worker exposure standards of Safety Criteria 2.0-1 or 2.0-2 are not exceeded.  The design shall 
consider both direct and indirect NPH effects, including common cause effects and interactions from 
failures of other SSCs.  NPH design requirements for the various subcategories of ITS SSCs are described 
below.  
 
The equivalence of the WTP Seismic Category to the seismic Performance Category of 
DOE-STD-1020-94 is as follows: 
 
• Seismic Category-I is equivalent to Performance Category-3, with the exception that the inelastic 

energy absorption factor (Fμ) shall be assumed to be 1.0.  However, the following SSCs may use 
inelastic energy absorption factors greater than 1.0 for seismic response in accordance with DOE-
STD-1020-94: 
− Seismic Category-I SSCs (except piping, piping components and pipe supports) constructed 

and/or fabricated prior to the implementation of the revised seismic criteria, April 4, 2005. 
− Piping, piping components, and pipe supports qualified to Seismic Category-I, regardless of 

construction and/or fabrication status. 
• Seismic Category-II is equivalent to Performance Category-3. 
• Seismic Category-III is equivalent to Performance Category-2. 
• Seismic Category-IV is equivalent to Performance Category-1. 
 
Note: Use of Fμ > 1.0 for SC-I and SC-II structures is allowed only for the structures designed to ductile 
detailing requirements (i.e., Fμ for Ordinary Braced Frame shall be limited to 1.0). 
 
NPH Categorization of SSCs with SDC/SDS/RRC Safety Classification Scheme: 
 
1 For SDC SSCs that have an NPH safety function, the NPH design shall be as follows:  

                                                      
1 An SSC shall be considered to have a “NPH Safety Function” if its failure under NPH loads would result in 
unmitigated consequences greater than safety class Evaluation Guidelines. 
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a If the SSC has a seismic NPH safety function, the SSC shall be designated Seismic Category-I 
and designed to the seismic loadings provided in Table 4-11F1F

2. 
b If the SSC has a non-seismic NPH safety function, the SSC shall be designated Performance 

Category-3 and designed to the corresponding non-seismic NPH loadings provided in Table 4-12. 
2 For SDS SSCs whose failure under NPH conditions could adversely affect the NPH safety function(s) 

of an SDC SSC, the NPH design shall be as follows:  
a If the SSC failure from a seismic event could adversely affect the seismic NPH safety function(s) 

of an SDC SSC, the SSC shall be designated Seismic Category-II and designed to the seismic 
loadings provided in Table 4-12F2F

3.  (Note:  for Seismic Category-II SSCs under this category, credit 
may be taken for inelastic energy absorption for seismic response.) 

b If the SSC failure from a non-seismic NPH event could adversely affect the non-seismic NPH 
safety function(s) of an SDC SSC, the SSC shall be designated Performance Category-3 and 
designed to the corresponding non-seismic NPH loadings provided in Table 4-13. 

3 SDC SSCs that do not have an NPH safety function, SDS SSCs that do not adversely affect the NPH 
function of an SDC SSC, and RRC SSCs that provide primary confinement of significant inventories 
of radioactive materials but in amounts less than quantities that require an SDC or SDS designation 
shall be:  
a designed to the corresponding NPH loadings provided in Table 4-2 
b designated Seismic Category-III  
c designated non-seismic NPH Performance Category-2  

4 RRC SSCs that do not provide primary confinement of significant inventories of radioactive materials 
shall be: 
a designed to the corresponding NPH loadings provided in Table 4-3 
b designated Seismic Category-IV 
c designated Non- Seismic NPH Performance Category-1 

 
NPH Categorization of SSCs with SC/SS/APC Safety Classification Scheme: 3F3F

4,
4F4F

5 
 
1 NPH categories shall be assigned to SC/SS/APC SSCs as follows (assuming no SSC interaction 

effects exist): 

                                                      
2 There are two exceptions to this requirement: (1) An SSC designated SDC based solely on its function to prevent 
exceedance of chemical exposure standards of SRD Safety Criterion 2.0-2, or (2) An SSC designated SDC based 
solely on its function of preventing facility workers from exceeding radiological exposure standards of SRD Safety 
Criterion 2.0-1.  For the second exception to apply, unmitigated facility worker exposures as a result of the NPH 
event can not exceed 100 rem TEDE.  SSCs meeting either of these exceptions shall be designated Seismic 
Category-III /Performance Category-2 and designed to the corresponding NPH loadings provided in Table 4.2. 
3 SDS SSCs that could adversely affect the NPH safety function of SDC SSCs meeting footnote 2, shall have the 
same designation and shall be designed to the same NPH loadings as are required by the footnote 2 for the SDC 
SSCs. 
4 Requirements are in accordance with the guidance given in Sections 2.4 and 2.5 of DOE-STD-1021-93.  For 
interaction effects, the “Potential for Interaction” in Table 2-1 of the Standard is taken as “High” (conservative). 
5 In lieu of the requirements of Item 1.a, SC raceway systems are to be assigned NPH categories as described in 
Item 2.a. 
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a SC SSCs with a seismic safety function shall be assigned to Seismic Category (SC)-I and 
designed to seismic loadings provided in Table 4-1.  SC SSCs with other NPH safety functions 
shall be assigned to Performance Category (PC)-3 and designed to the corresponding non-seismic 
loadings provided in Table 4-1. 

b SS SSCs with a seismic safety function shall be assigned to SC-III and designed to the seismic 
loadings provided in Table 4-2.  SS SSCs with other NPH safety functions shall be assigned to 
PC-2 and designed to the corresponding non-seismic NPH loadings provided in Table 4-2. 

c SC and SS SSCs with no NPH safety functions shall be assigned to SC-III for seismic design and 
PC-2 for other non-seismic NPH design.  These SC and SS SSCs shall be designed to 
corresponding NPH loadings provided in Table 4-2. 

d APC SSCs (except those identified under interaction effects in Item 2 below) shall be assigned to 
SC-IV for seismic design and PC-1 for other non-seismic NPH design.  These APC SSCs are 
designed to the corresponding NPH loadings provided in Table 4-3. 

e An SSC shall be designated SC-III for seismic events and PC-2 for non-seismic events if its 
failure or in combination with one or more SSCs may result in loss of function of any emergency 
handling, hazard recovery, fire suppression, emergency preparedness, communication, or power 
system that may be needed to preserve the health and safety of workers and visitors.5F5F

6 
2 NPH categories shall be assigned to SC/SS/APC SSCs as follows, assuming SSC interaction effects 

(two over one protection): 
a SSCs whose failure under seismic loads could prevent an SC SSC with a seismic safety function 

from performing that function shall be categorized as SC-II and designed to the seismic loadings 
provided in Table 4-1.  Credit may be taken for inelastic energy absorption for seismic response 
in the design of SSCs under this category.  SSCs whose failure under other NPH loads could 
prevent an SC SSC with a non-seismic NPH safety function from performing that function shall 
be categorized as PC-3 for the corresponding non-seismic NPH events and designed to the 
applicable non-seismic NPH loadings provided in Table 4-1. 

b SSCs whose failure under seismic loads could prevent a SS SSCs with a seismic safety function 
from performing that function shall be categorized as SC-III and designed to seismic loadings 
provided in Table 4-2.  SSCs whose failure under non-seismic NPH loads could prevent a SS 
SSC with a non-seismic NPH safety function from performing that function shall be categorized 
as PC-2 for the applicable non-seismic NPH events and designed to the corresponding non-
seismic NPH loadings provided in Table 4-2. 

c SSCs whose failure under seismic loads could prevent an APC SSC with a seismic function from 
performing that function shall be categorized as SC-IV and designed to seismic loadings provided 
in Table 4-3.  SSCs whose failure under non-seismic NPH loads could prevent an APC SSC with 
a non-seismic NPH safety function from performing that function shall be categorized as PC-1 for 
the applicable non-seismic NPH events and designed to the corresponding non-seismic NPH 
loadings provided in Table 4-3. 

 

                                                      
6 Requirement 1.e is to apply only until safe state has been achieved. 
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Table 4-1 Natural Phenomena Design Loads Applicable to the NPH Safety Functions of SSCs 
that are Categorized as Seismic Category-I, Seismic Category-II, and Performance 
Category-3 

Hazard Load Source Document for Load 
Seismic DBE with 

0.30 g horizontal PGA and 
0.21 g vertical PGA 
See Figures 4-1 and 4-2 

DOE Letter 05-WTP-036a 

DOE-STD-1020-94b  

Straight wind 111 mi/hr, 3-second gust, at 33 ft above ground, 
Importance factor, I=1.0 

DOE Newsletter c 

Wind Missile 2×4 timber plank, 15 lb at 50 mi/hr (horiz), Max 
height 30 ft 

DOE-STD-1020-94 b 

Tornado and 
Tornado Missiles 

Not Applicable DOE-STD-1020-94 b 

Volcanic ash 12.5 lb/ft2 HNF-SD-GN-ER-501 d 

Flooding Dry site for river flooding 
Local precipitation: 4 in. for 6 hours 

HNF-SD-GN-ER-501 d 

Snow 15.0 lb/ft2 snow load HNF-SD-GN-ER-501 d 
a DOE Letter 05-WTP-036, Delivery of Revised Seismic Ground Motion Spectra to be Used as the Design Basis for the Design 
of the Waste Treatment and Immobilization Plant (WTP), Dated 2/11/05. 

b DOE-STD-1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy 
Facilities, as tailored in Appendix C. 

c DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98. 
d HNF-SD-GN-ER-501, Rev. 1, “Natural Phenomena Hazards, Hanford Site, South-Central Washington”, Westinghouse Hanford 
Company. 

 
Table 4-2.  Natural Phenomena Design Loads Applicable to the NPH Design of ITS SSCs 

Categorized as Seismic Category-III and Performance Category-2 

Hazard Load Source Document for Load 
Seismic DOE-STD-1020-94 (Capacity from Uniform 

Building Code a, Static Force Procedure) 
DOE-STD-1020-94 b 

Straight wind 91 mi/hr 3-second gust, at 33 ft above ground, 
Importance factor, I=1.00 

DOE Newsletter c 

Wind Missile Not Applicable DOE-STD-1020-94 b 

Tornado and 
Tornado Missiles 

Not Applicable DOE-STD-1020-94 b 

Volcanic ash 5 lb/ft2 HNF-SD-GN-ER-501 d 

Flooding Dry site for river flooding 
Local Precipitation: 2.5 in. for 6 hours 

HNF-SD-GN-ER-501 d 

Snow 15.0 lb/ft2 snow load HNF-SD-GN-ER-501 d 
a 1997, Uniform Building Code, International Conference of Building Officials, Whittier, California.  DOE developed site-
specific spectra (CCN 139357, dated May 3, 2006).  The site-specific spectra were compared to the UBC-97 earthquake spectra, 
which are based on a 500-year earthquake.  The UBC-97 was found to envelope (be equal to or more conservative than) the site-
specific spectra 1000-year spectra.  Therefore, use of the site-specific spectra 1000-year spectra has been accomplished by the 
use of UBC-97 spectra. 
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b DOE-STD-1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy 
Facilities, as tailored in Appendix C. 

c DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
d HNF-SD-GN-ER-501, Rev. 1, “Natural Phenomena Hazards, Hanford Site, South-Central Washington”, Westinghouse Hanford 
Company 

 
Table 4-3.  Natural Phenomena Design Loads Applicable to the NPH Design of ITS SSCs 

Categorized as Seismic Category-IV and Performance Category-1. 

Hazard Load Source Document for Load 
Seismic DOE-STD-1020-94 (Capacity from Uniform 

Building Code a, Static Force Procedure) 
DOE-STD-1020-94 b 

Straight wind 85 mi/hr 3-second gust, at 33 ft above ground, 
Importance factor, I=1.00 

DOE Newsletter c 

Wind Missile Not Applicable DOE-STD-1020-94 b 

Tornado and 
Tornado Missiles 

Not Applicable DOE-STD-1020-94 b 

Volcanic ash 3 lb/ft2 HNF-SD-GN-ER-501 d 

Flooding Dry site for river flooding 
Local Precipitation: 1.8 in. for 6 hours 

HNF-SD-GN-ER-501 d 

Snow 15.0 lb/ft2 snow load HNF-SD-GN-ER-501 d 
a 1997, Uniform Building Code, International Conference of Building Officials, Whittier, California.  DOE developed site-
specific spectra (CCN 139357, dated May 3, 2006).  The site-specific spectra were compared to the UBC-97 earthquake spectra, 
which are based on a 500-year earthquake.  The UBC-97 was found to envelope (be equal to or more conservative than) the site-
specific spectra 1000-year spectra.  Therefore, use of the site-specific spectra 1000-year spectra has been accomplished by the 
use of UBC-97 spectra. 

b DOE-STD-1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for Department of Energy 
Facilities, as tailored in Appendix C. 

c DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
d HNF-SD-GN-ER-501, Rev. 1, “Natural Phenomena Hazards, Hanford Site, South-Central Washington”, Westinghouse Hanford 
Company 
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Frequency 
(Hz)

Horizontal 
Response 

(g)
Frequency 

(Hz)

Horizontal 
Response 

(g)
Frequency 

(Hz)

Horizontal 
Response 

(g)
Frequency 

(Hz)

Horizontal 
Response 

(g)

100.000 0.2930 7.692 0.6719 2.083 0.5469 0.385 0.0867
58.824 0.2937 7.143 0.7011 2.000 0.5334 0.357 0.0784
50.000 0.2940 6.667 0.7294 1.818 0.4970 0.333 0.0714
40.000 0.2943 6.250 0.7570 1.667 0.4644 0.313 0.0654
33.333 0.2967 6.000 0.7749 1.538 0.4363 0.294 0.0603
30.303 0.3129 5.882 0.7838 1.429 0.3993 0.278 0.0557
25.000 0.3480 5.750 0.7941 1.333 0.3676 0.263 0.0518
23.810 0.3576 5.556 0.7941 1.250 0.3402 0.250 0.0483
22.727 0.3670 5.263 0.7941 1.176 0.3163 0.238 0.0452
21.739 0.3761 5.000 0.7941 1.111 0.2954 0.227 0.0424
20.833 0.3852 4.545 0.7941 1.053 0.2769 0.217 0.0400
20.000 0.3937 4.167 0.7941 1.000 0.2603 0.208 0.0377
18.182 0.4143 4.000 0.7941 0.909 0.2351 0.200 0.0357
16.667 0.4342 3.846 0.7941 0.833 0.2141 0.182 0.0313
15.385 0.4533 3.571 0.7594 0.769 0.1965 0.167 0.0279
14.286 0.4727 3.333 0.7294 0.714 0.1815 0.154 0.0250
13.333 0.4916 3.125 0.7011 0.667 0.1686 0.143 0.0226
12.500 0.5085 2.941 0.6756 0.625 0.1573 0.133 0.0206
11.765 0.5265 2.778 0.6524 0.588 0.1474 0.125 0.0188
11.111 0.5441 2.632 0.6310 0.556 0.1387 0.118 0.0174
10.526 0.5612 2.500 0.6115 0.526 0.1309 0.111 0.0161
10.000 0.5780 2.381 0.5935 0.500 0.1239 0.100 0.0139
9.091 0.6105 2.273 0.5768 0.455 0.1088
8.333 0.6418 2.174 0.5613 0.417 0.0967

Figure 4-1
Horizontal Design Response Spectrum
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Frequency 
(Hz)

Vertical 
Response 

(g)
Frequency 

(Hz)

Vertical 
Response 

(g)
Frequency 

(Hz)

Vertical 
Response 

(g)
Frequency 

(Hz)

Vertical 
Response 

(g)

100.000 0.2135 7.692 0.4680 2.083 0.2957 0.385 0.0560
58.824 0.2140 7.143 0.4680 2.000 0.2882 0.357 0.0515
50.000 0.2142 6.667 0.4680 1.818 0.2667 0.333 0.0476
40.000 0.2420 6.250 0.4680 1.667 0.2476 0.313 0.0443
33.333 0.2692 6.000 0.4680 1.538 0.2312 0.294 0.0414
30.303 0.2850 5.882 0.4680 1.429 0.2105 0.278 0.0387
25.000 0.3193 5.750 0.4680 1.333 0.1928 0.263 0.0365
23.810 0.3288 5.556 0.4680 1.250 0.1775 0.250 0.0344
22.727 0.3380 5.263 0.4680 1.176 0.1643 0.238 0.0326
21.739 0.3470 5.000 0.4593 1.111 0.1528 0.227 0.0309
20.833 0.3560 4.545 0.4436 1.053 0.1427 0.217 0.0295
20.000 0.3644 4.167 0.4297 1.000 0.1336 0.208 0.0280
18.182 0.3849 4.000 0.4233 0.909 0.1235 0.200 0.0268
16.667 0.4048 3.846 0.4173 0.833 0.1149 0.182 0.0240
15.385 0.4239 3.571 0.4061 0.769 0.1075 0.167 0.0218
14.286 0.4433 3.333 0.3960 0.714 0.1011 0.154 0.0199
13.333 0.4680 3.125 0.3804 0.667 0.0955 0.143 0.0183
12.500 0.4680 2.941 0.3664 0.625 0.0906 0.133 0.0170
11.765 0.4680 2.778 0.3536 0.588 0.0861 0.125 0.0157
11.111 0.4680 2.632 0.3419 0.556 0.0822 0.118 0.0147
10.526 0.4680 2.500 0.3311 0.526 0.0786 0.111 0.0138
10.000 0.4680 2.381 0.3212 0.500 0.0753 0.100 0.0122
9.091 0.4680 2.273 0.3121 0.455 0.0676
8.333 0.4680 2.174 0.3036 0.417 0.0613

Figure 4-2
Vertical Design Response Spectrum
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Implementing Codes and Standards 
ACI 318-99, Building Code Requirements for Structural Concrete, as tailored in Appendix C. 
ACI 318R-99, Commentary on Building Code Requirements for Structural Concrete 
ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures, as tailored in Appendix C. 
ACI 349R-01, Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures 
ACI 530-99, Building Code Requirements for Masonry Structures and Commentary 
ANSI/AISC N690-94, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures 

for Nuclear Facilities, as tailored in Appendix C. 
ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary 
ASCE 7-98, Minimum Design Loads for Buildings and Other Structures 
AISC M016-89, Manual for Steel Construction - Allowable Stress Design, Ninth Edition, as tailored in 

Appendix C. 
DOE-STD-1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for 

Department of Energy Facilities, as tailored in Appendix C. 
DOE-STD-1021-93 (Reaffirmed with Errata April 2002), Natural Phenomena Hazards Performance 

Categorization Guidelines for Structures, Systems, and Components 
Section 2.4, Basic Categorization Guidelines 
Section 2.5, System Interaction Effects (“Two Over One Protection”) 

IEEE 344-1987 (R1993), Recommended Practice for Seismic Qualification of Class 1E Equipment for Nuclear 
Power Generating Stations, as tailored in Appendix C. 

IEEE 382-1996, Standard for Qualification of Actuators for Power-Operated Valve Assemblies With 
Safety-Related Functions for Nuclear Power Plants, as tailored in Appendix C. 

1997, UBC Uniform Building Code, as tailored in Appendix C. 
DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 4.2.2.2 Proven Engineering Practices/Margins-Common-Mode/Common-Cause Failure 

 

Safety Criterion: 4.1 - 4 
Applicable Project Phases - Design and Construction 

Structures, systems, and components designated as Safety Design Class, Safety Class, or Safety 
Significant shall be appropriately protected against dynamic effects (e.g., the effects of missiles, pipe 
whipping, and discharging fluids) that may result from failures of moderate and high energy systems 
or other accident conditions. 
In consideration of the need to protect structures, systems, and components which are designated as 
Safety Design Class, Safety Class, or Safety Significant from these dynamic effects, the failure of the 
moderate or high energy system need not be postulated to occur simultaneously with an accident 
unless the events are causally related. 

Implementing Codes and Standards 
ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures, as tailored in Appendix C. 
ACI 349R-01, Commentary on Code Requirements for Nuclear Safety-Related Concrete Structures 
ANSI/AISC N690-94, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures 

for Nuclear Facilities, as tailored in Appendix C. 
ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and Commentary 
ASCE 7-98, Minimum Design Loads for Buildings and Other Structures 
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DOE-STD-1020-94 (Change 1, 1996), Natural Phenomena Hazards Design and Evaluation Criteria for 
Department of Energy Facilities, as tailored in Appendix C. 

DOE Newsletter (Interim Advisory on Straight Winds and Tornados) Dated 1/22/98 
 

Safety Criterion: 4.1 - 5 
Applicable Project Phases - All 

Adequate provisions for facility security and physical protection of structures, systems, and components 
Important to Safety shall be provided.  Safeguards and security provisions will be outlined in the Hanford 
Tank Waste Treatment Immobilization Safeguards and Security Plan.  The plan will include the following 
topical elements: 
 
• Program management 
• Physical security 
• Information security 
• Computer security 
• Personnel security 

Implementing Codes and Standards 
PL-W375-MG0004, Safeguards and Security Program Plan 

Regulatory Basis 
DOE/RL-96-0006 4.3.6.1 Security-Security 
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4.2 Confinement Design 

Safety Criterion: 4.2 - 1 
Applicable Project Phases - Design and Construction 

The facility shall be designed to retain the radioactive and hazardous material through a 
conservatively designed confinement system for normal operations, anticipated operational 
occurrences, and accident conditions.  The confinement system shall protect the worker and public 
from undue risk of releases such that the radiological and chemical exposure standards of Safety 
Criteria 2.0-1 and/or 2.0-2 are not exceeded. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix B, “Implementing Standard for Defense in Depth” 

DOE G 420.1-1, Nuclear Safety Design Criteria and Explosive Safety Criteria Guide for Use with DOE O 420.1, 
Facility Safety 

Section 2.3 
DOE Order 420.1A, Facility Safety 

Section 4.1.1.2 

Regulatory Basis 
DOE/RL-96-0006 4.1.1.4 Defense in Depth-Mitigation 

 

Safety Criterion: 4.2 - 2 
Applicable Project Phases - Design and Construction 

Important to Safety liquid and gaseous systems and components, including pressure vessels, tanks, 
pumps, heat exchangers, piping, and valves, shall be designed to retain their hazardous inventory such 
that the radiological and chemical worker or public exposure standards of Safety Criteria 2.0-1 
and/or 2.0-2 are not exceeded. 

Implementing Codes and Standards 
ASME B31.3-96, Process Piping, as tailored in Appendix C. 
ASME SEC VIII, “Boiler and Pressure Vessel Codes, Rules for Construction of Pressure Vessels” 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
API STD 610-1995 Eighth Edition, “Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas Industry 

Services”, as tailored in Appendix C. 
API STD 685-2000 First Edition, “Sealless Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas 

Industry Services”, as tailored in Appendix C. 
ANSI-K61.1-1999, “Safety Requirements for the Storage and Handling of Anhydrous Ammonia”, as tailored in 

Appendix C. 
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Safety Criterion: 4.2 - 3 
Applicable Project Phases - Design, Construction, and Operations 

(including Hot Commissioning) 

Codes and standards for Important to Safety vessels and piping should be supplemented by additional 
measures (such as erosion/corrosion programs, piping in-service inspections, and seismic design and 
analysis) to mitigate conditions arising that could lead to a release of radiological or chemical 
material.  The following are the additional measures for erosion/corrosion and piping in-service 
inspection to be considered in the material selection and vessel and piping design process: 

 
1 Corrosion mechanisms such as general corrosion, pitting corrosion, end grain corrosion, stress 

corrosion cracking, crevice corrosion, corrosion at welds, microbiologically induced corrosion, 
fatigue corrosion, vapor phase corrosion, and galvanic corrosion. 

2 The bulk velocity of slurries containing glass formers within piping, and the free stream velocity 
along the wall of vessels should be less than 10 fps.  The required wear allowance for erosion due 
to slurries containing glass formers having velocities greater than 10 fps shall be justified by 
calculation.  The bulk velocity of liquids without glass formers, within stainless steel piping and 
the free stream velocity along the wall of 304L and 316L stainless steel vessels should be less 
than 12 fps.  A 40-year plant life erosion allowance of 4 mils shall be assumed for vessels and 
piping containing liquids with undissolved solids concentrations less than 2 weight percent, and 
an erosion allowance of 16 mils shall be assumed for vessels and piping containing liquids with 
undissolved solids concentrations between 2 and 27.3 weight percent.  The required wear 
allowance for erosion due to bulk liquid velocities greater than 12 fps, undissolved solids 
concentrations greater than 27.3 weight percent, or different materials of construction, shall be 
justified by calculation. 

3 High temperature vessels and piping shall be designed to allow for creep over the life of the 
component. 

4 Where corrosion rates are closely predictable, corrosion allowance at least equal to the expected 
corrosion loss over a 40 year design life shall be specified. 

5 Where corrosion rates are known, corrosion allowance, which includes any uncertainty in the 
corrosion rate, shall be specified. 

6 Where the corrosion rates are indeterminate but expected to be low, a minimum standard 
corrosion allowance shall be specified. 

7 When corrosion effects can be shown to be negligible or entirely absent, no corrosion allowance 
need be specified. 

8 The required wear allowance due to corrosion shall be justified in a corrosion evaluation.  The 
wear allowance due to erosion shall be justified in a calculation. 

9 An in-service inspection description as to where baseline measurements of welds or wall 
thicknesses should be taken and shall be made six months prior to hot commissioning to provide 
information that can be used to create an in-service inspections plan. 

10 Vessels and piping with higher potential for corrosion or erosion shall be inspected within 
seven years after hot commissioning.  Other vessels and piping with a lower potential for 
corrosion and erosion shall be inspected within ten years after hot commissioning. 
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Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix E, “Reliability, Availability, Maintainability, and Inspectability (RAMI)” 
Appendix H, “Ad Hoc Implementing Standard for Erosion/Corrosion and Assessments” 
Appendix L, “Ad Hoc Implementing Standard for Seismic Design of Pressure Vessels” 

Regulatory Basis 
DOE/RL-96-0006 4.2.2.4 Proven Engineering Practices/Margins-Codes and Standards 
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4.3 Engineered Safety Systems 

Safety Criterion: 4.3 - 1 
Applicable Project Phases - Design and Construction 

Engineered safety systems shall be designed (1) to initiate automatically the operation of appropriate 
systems to assure that specified acceptable design limits are not exceeded as a result of anticipated 
operational occurrences and (2) to sense accident conditions and to initiate the operation of Important 
to Safety systems and components.  The ability to manually initiate engineered safety systems shall 
be provided. 

Implementing Codes and Standards 
ANSI/ANS 58.8-1994, Time Response Design Criteria for Safety-Related Operator Actions 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix B, “Implementing Standard for Defense in Depth” 

ISA S84.01-96, Application of Safety Instrumented Systems for the Process Industries 

Regulatory Basis 
DOE/RL-96-0006 4.1.1.5 Defense in Depth-Automatic Systems 

 

Safety Criterion: 4.3 - 2 
Applicable Project Phases - Design and Construction 

When single failure protection is required, Important to Safety engineered safety systems shall be 
designed to assure that the effects of natural phenomena (including lightning), and of normal 
operating, maintenance, testing, and postulated accident conditions on redundant channels do not 
result in loss of the protection function, or shall be demonstrated to be acceptable on some other 
defined basis.  Design techniques, such as functional diversity or diversity in component design and 
principles of operation, shall be used to the extent practical to prevent loss of the protection function. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix B, “Implementing Standard for Defense in Depth” 
ANSI/ANS 58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems 
IEEE 323-83, Qualifying Class 1E Equipment for Nuclear Power Generating Stations, as tailored in Appendix C 
IEEE 344-1987 (R1993), Recommended Practice for Seismic Qualification of Class 1E Equipment for Nuclear 

Power Generating Stations, as tailored in Appendix C 
IEEE 379-1994, Application of the Single Failure Criterion to Nuclear Power Generating Station Safety Systems, 

as tailored in Appendix C 
IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as tailored in 

Appendix C 
NFPA 780-97, Standard for the Installation of Lightning Protection Systems 
NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials, as tailored in 

Appendix C 
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Safety Criterion: 4.3 - 3 
Applicable Project Phases - Design and Construction 

Important to Safety engineered safety systems shall be designed for high functional reliability and 
in-service testability commensurate with the safety functions to be performed.  Design provisions 
should be included to limit the loss of safety functions due to damage to several structures, systems, 
or components Important to Safety resulting from a common-cause or common-mode failure. 
The protection system shall be designed to permit periodic testing of its functioning when the facility 
is in operation, including a capability to test channels independently to determine failures and losses 
of redundancy that may have occurred. 

Implementing Codes and Standards 
IEEE 338-1987, Standard Criteria for the Periodic Surveillance Testing of Nuclear Power Generating Station 

Safety Systems, as tailored in Appendix C 
IEEE 379-1994, Application of the Single Failure Criterion to Nuclear Power Generating Station Safety Systems, 

as tailored in Appendix C 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 4.2.2.2 Proven Engineering Practices/Margins-Common-Mode/Common-Cause Failure 

 

Safety Criterion: 4.3 - 4 
Applicable Project Phases - Design and Construction 

Important to Safety instrumentation and controls shall be provided to monitor variables and systems 
and control systems and components over their anticipated ranges for normal operation, for 
anticipated operational occurrences, and for accident conditions as appropriate to assure adequate 
public and worker safety by compliance to the standards of Safety Criteria 2.0-1 and 2.0-2, including 
those variables and systems that can affect the performance of Important to Safety facility conditions.  
Appropriate controls shall be provided to maintain these variables and systems within prescribed 
operating ranges.  The instrumentation and controls provided shall provide the ability to detect off 
normal conditions, mitigate accidents, and place the facility in a safe state. 

Implementing Codes and Standards 
 
ANSI N42.18-1980 (R 1991), Specification and Performance of On-Site Instrumentation for Continuously 

Monitoring Radioactivity in Effluents 
DOE G 420.1-1, Nonreactor Nuclear Safety Design Criteria and Explosive Safety Criteria Guide for use with DOE 

O 420.1, Facility Safety, Section 2.3 
DOE Order 420.1A, Facility Safety, Section 4.1.1.2 
IEEE-497-2002, Standard Criteria for Accident Monitoring Instrumentation for Nuclear Power Generating 

Stations as tailored in Appendix C 
ISA S12.13 PT 1-95, Performance Requirements, Combustible Gas Detectors 
ISA S84.01-96, Application of Safety Instrumented Systems for the Process Industries 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 
Appendix A, “Implementing Standard for Safety Standards and Requirements Identification”  
Appendix B, “Implementing Standard for Defense in Depth”  
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Regulatory Basis 
DOE/RL-96-0006 4.1.1.3 Defense in Depth-Control 
DOE/RL-96-0006 4.2.6.2 Human Factors-Instrumentation and Control Design 

 

Safety Criterion: 4.3 - 5 
Applicable Project Phases - Design and Construction 

When single failure protection is required, Important to Safety protection systems shall be separated 
from control systems to the extent that failure of any single control system component or channel, or 
failure or removal from service of any single protection system component or channel which is 
common to the control and protection systems leaves intact a system satisfying all reliability, 
redundancy, and independence requirements of the protection system.  Interconnection of the 
protection and control systems shall be limited so as to assure that safety is not significantly impaired. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix B, “Implementing Standard for Defense in Depth” 
IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as tailored in 

Appendix C 
 

Safety Criterion: 4.3 - 6 
Applicable Project Phases - Design and Construction 

The possibility of human error in facility operations shall be taken into account in the design by 
facilitating correct decisions by operators and inhibiting wrong decisions and by providing means for 
detecting and correcting or compensating for error.  The parameters to be monitored in control areas 
shall be selected and their displays arranged to ensure operators have clear and unambiguous 
indication of the status of the facility.  The parameters and displays shall facilitate monitoring and the 
initiation and operation of systems designated as Important to Safety. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix B, “Implementing Standard for Defense in Depth” 
IEEE 1023-88, Guide for the Application of Human Factors Engineering to Systems, Equipment, and Facilities of 

Nuclear Power Generating Stations 

Regulatory Basis 
DOE/RL-96-0006 4.1.1.6 Defense in Depth-Human Aspects 
DOE/RL-96-0006 4.2.6.1 Human Factors-Human Error 
DOE/RL-96-0006 4.2.6.2 Human Factors-Instrumentation and Control Design 
DOE/RL-96-0006 4.2.6.3 Human Factors-Safety Status 
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Safety Criterion: 4.3 - 7 
Applicable Project Phases - Design and Construction 

The control room or control area shall be designed to permit occupancy and actions to be taken to 
monitor the facility safely during normal operations, and to provide safe control of the facility for 
anticipated operational occurrences and accident conditions.  If credit is taken for operator action to 
satisfy the accident exposure standards of Safety Criteria 2.0-1 and/or 2.0-2, adequate radiation 
protection shall be provided to permit access and occupancy of the control room under accident 
conditions without personnel receiving radiation exposures in excess of 5 rem total effective dose 
equivalent (TEDE), 30 rem thyroid, and 30 rem beta skin for the duration of the accident.  In the 
event operator action is not required, other than immediate actions required to place the facility 
operation into a safe state, then the worker exposure standards of Safety Criterion 2.0-1 apply.  For 
occurrences and accidents involving chemical release, provisions shall be made such that the operator 
exposure does not exceed the worker exposure standards of 29 CFR 1910.120 for emergency 
exposure. 
Consideration shall also be given to accidents at nearby facilities if operator action is required to 
safely control the processes and bring them to a safe state. 
The need for an alternate system that would allow the processes to be placed in a safe state in the 
event the primary control area is uninhabitable shall be evaluated. 

Implementing Codes and Standards 
ASME N509-89, Nuclear Power Plant Air Cleaning Units and Components 
ASME N510-1989 (R 1995), Testing of Nuclear Air Cleaning Systems 
NUREG-0800, Standard Review Plan, Section 6.4, Section II, Items 1-6, Draft Rev. 3, April 1996, as tailored in 

Appendix C. 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 

Regulatory Basis 
DOE/RL-96-0006 4.2.4.1 Emergency Preparedness-Support Facilities 
DOE/RL-96-0006 4.2.6.2 Human Factors-Instrumentation and Control Design 
29 CFR 1910.120 Hazardous Waste Operations and Emergency Response 
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4.4 Electrical and Mechanical Systems 

Safety Criterion: 4.4 - 1 
Applicable Project Phases - Design and Construction 

Structures, systems, and components Important to Safety shall be designed and qualified to function 
as intended in the environments associated with the events for which they are intended to respond.  
The effects of aging on normal and abnormal functioning shall be considered in design and 
qualification. 

Implementing Codes and Standards 
10 CFR 50.49, “Environmental qualification of electric equipment important to safety for nuclear power”  
IEEE 323-83, Qualifying Class 1E Equipment for Nuclear Power Generating Stations, as tailored in Appendix C  
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification”  

Regulatory Basis 
DOE/RL-96-0006 4.2.2.3 Proven Engineering Practices/Margins-Safety System Design and Qualification 
10 CFR 50.49 Environmental Qualification of Electric Equipment Important to Safety for Nuclear 

Power 
 

Safety Criterion: 4.4 - 2 
Applicable Project Phases - Design and Construction 

Structures, systems, and components Important to Safety shall be designated, designed and 
constructed to permit appropriate inspection, testing, and maintenance throughout their operating 
lives to verify their continued acceptability for service with an adequate safety margin. 
Systems and components designated as Important to Safety that are located in closed cells where 
access is not possible during facility operation or scheduled shutdown periods shall be designed and 
constructed to standards aimed at ensuring their suitability for the entire service life with an adequate 
safety margin.  Alternately, provisions may be made for remote replacement, standby cells, or 
equipment or other methods capable of ensuring a serviceable facility with adequate safety for the 
duration of the intended operating life. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix E, “Reliability, Availability, Maintainability, and Inspectability (RAMI)” 

IEEE 338-1987, Standard Criteria for the Periodic Surveillance Testing of Nuclear Power Generating Station 
Safety Systems, as tailored in Appendix C  

ISA S84.01-1996, Application of Safety Instrumented Systems for the Process Industries 

Regulatory Basis 
DOE/RL-96-0006 4.2.7.1 Reliability, Availability, Maintainability, and Inspectability (RAMI)-Reliability 
DOE/RL-96-0006 4.2.7.2 Reliability, Availability, Maintainability, and Inspectability (RAMI)-Availability, 

 Maintainability, and Inspectability 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

4.0 Engineering and Design 

2/22/2006 10:02 AM 

4.4-2 

Safety Criterion: 4.4 - 3 
Applicable Project Phases - Design and Construction 

Ventilation systems and off-gas systems must be provided where necessary to control radiological 
and chemical material releases and the generation of flammable and explosive gases during normal 
and accident conditions.  The design shall permit appropriate periodic inspection and testing; SDC 
and SC air treatment systems shall have suitable redundancy to ensure its safety function can be 
accomplished, assuming a single failure.  SDS air treatment systems shall be designed to ensure their 
operability under normal conditions.  SS air treatment systems shall be designed to ensure their 
operability under normal and accident conditions and the single failure criteria shall be considered for 
active components in the system. 

Implementing Codes and Standards 
ASME AG-1-1997 with ASME AG-1a-2000 Addenda, Code on Nuclear Air and Gas Treatment, as tailored in 

Appendix C 
ASME N509-89, Nuclear Power Plant Air Cleaning Units and Components 
ASME N510-1989 (R 1995), Testing of Nuclear Air Cleaning Systems 
ASME B31.3-1996, Process Piping, as tailored in Appendix C 
ASME SEC VIII, Boiler and Pressure Vessel Codes, Rules for Construction of Pressure Vessels 
NFPA 801-03, Standard for Facilities Handling Radioactive Materials, as tailored in Appendix C 

Regulatory Basis 
DOE-RL-96.0006 4.2.1.1 Design - Safety Design 

 

Safety Criterion: 4.4 - 4 
Applicable Project Phases - Design and Construction 

An onsite electric power system and an offsite electric power system shall be provided to permit 
functioning of systems designated as Safety Design Class and Safety Class.  The safety function for 
each system (assuming the other system is not functioning) shall be to provide sufficient capacity and 
capability to ensure Safety Design Class and Safety Class functions are maintained in the event of 
postulated accidents.  Onsite electric power systems shall be provided to permit functioning of SDC 
and SC systems that require electrical power to perform their safety functions during loss of offsite 
power as determined by the accident analysis.  The onsite power systems shall include sufficient 
independence, redundancy, and testability to ensure that the safety function can be performed under 
postulated accident conditions, including a single failure if postulated.  Physical and electrical 
separation shall be provided between diverse or redundant SDC and SC electrical systems.   

Implementing Codes and Standards 
IEEE 308-91, Criteria for Class 1E Power Systems for Nuclear Power Generating Stations, as tailored in 

Appendix C. 
IEEE 338-1987, Criteria for the Periodic Surveillance Testing of Nuclear Power Generating Station Safety 

Systems, as tailored in Appendix C 
IEEE 344-1987 (R 1993), Recommended Practice for Seismic Qualification of Class 1E Equipment for Nuclear 

Power Generating Stations, as tailored in Appendix C 
IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as tailored in 

Appendix C 
IEEE 387-1995, Standard Criteria for Diesel-Generator Units Applied as Standby Power Generating Stations, as 

tailored in Appendix C. 
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IEEE 485-1997, Recommended Practice for Sizing Large Lead Storage Batteries for Generating Stations and 
Substations 

IEEE-603-1998, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating Stations, as tailored in 
Appendix C 

IEEE 628-1987, Standard Criteria for the Design, Installation, and Qualification of Raceway Systems for Class 
1E Circuits for Nuclear Power Generating Stations, as tailored in Appendix C 

IEEE 741-1997 (R2002), Criteria for the Protection of Class 1E Power Systems and Equipment in Nuclear Power 
Generating Stations, as tailored in Appendix C 

IEEE 946-1992, Design of Safety-Related DC Auxiliary Power Systems for Nuclear Power Generating Stations 
IEEE 1187-2002, Recommended Practice for Installation Design and Installation of Valve-Regulated Lead-Acid 

Storage Batteries for Stationary Applications 
IEEE 1188-1996, IEEE Recommended Practice for Maintenance, Testing, and Replacement of Valve-Regulated 

Lead-Acid (VRLA) Batteries for Stationary Applications. 
 

Safety Criterion: 4.4 - 5 
Applicable Project Phases - Design and Construction 

Electric power systems designated as Safety Design Significant shall be designed to ensure their 
operability under normal conditions.  Electric power systems designated as Safety Significant shall be 
designed to ensure their operability under normal and accident conditions and the single failure 
criteria shall be considered for active components in the system. 
The design shall permit appropriate periodic inspection and testing of important areas and features, 
such as wiring, insulation, connections, and switchboards, to assess the continuity of the systems and 
the condition of their components.  The systems shall be designed with a capability to periodically 
test: 
(1) the operability and functional performance of the components of the systems, such as onsite 

power sources, relays, switches, and buses 
(2) the operability of the systems as a whole and, under conditions as close to design as practical, the 

full operation sequence that brings the systems into operation, including operation of applicable 
portions of the protection system 

Implementing Codes and Standards 
IEEE 338-1987, Standard Criteria for the Periodic Surveillance Testing of Nuclear Power Generating Station 

Safety Systems, as tailored in Appendix C 
IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits, as tailored in 

Appendix C 
NFPA 70-1999, National Electric Code 

 

Safety Criterion: 4.4 - 6 
Applicable Project Phases - Design and Construction 

Air to Important to Safety instrumentation and valve actuators (regardless of whether air operation of 
the valve actuators is Important to Safety) shall provide clean, dry, and oil free air, and shall be free 
of all corrosive and hazardous gases. 
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Implementing Codes and Standards 
ISA S7.0.01-1996, Quality Standard for Instrument Air 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II, Appendix A, “Implementing 

Standard for Safety Standards and Requirements Identification”  
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4.5 Fire Protection 

Safety Criterion: 4.5 – 1 
Applicable Project Phases - All 

WTP facilities, sites and activities (including design and construction) shall be characterized by a 
level of fire protection that is sufficient to fulfill the requirements of the best protected class of 
industrial risks (“Highly Protected Risk” or “Improved Risk”) and shall be provided protection to 
achieve defense-in-depth. 
 
The fire protection design features for WTP facilities shall be developed, implemented, and 
maintained that includes the design requirements of DOE O 420.1A and two reliable and separate 
water supplies of adequate capacity for fire protection. Redundant Safety Design Class systems (for 
the protection of the worker and co-located worker) should be in separate fire areas.  Redundant 
Safety Significant (SS) SSCs in systems that must satisfy the single failure criteria should be in 
separate fire areas. 

Implementing Codes and Standards 
DOE O 420.1A, Facility Safety, as tailored in Appendix C 
DOE-STD-1066-97, Fire Protection Design Criteria 
NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials, as tailored in 

Appendix C 

Regulatory Basis 
10 CFR 830 Subpart B Safety Basis Requirements 

 

Safety Criterion: 4.5 – 2 
Applicable Project Phases - All 

A fire protection program shall be developed, implemented, and maintained that will minimize the 
potential for: 
(1) The occurrence of a fire or related event 
(2) A fire that causes an on-site or off-site release of hazardous materials that exceeds SRD Safety 

Criterion 2.0-2 
(3) A fire that causes an on-site or off-site release of radioactive materials that exceed SRD 

Table 2-1, “Radiological Exposure Standards Above Normal Background” 
(4) Property losses from a fire and related events exceeding defined limits established by DOE.  
 
The fire protection program will also: 
(1) Limit the damage to Safety Design Class and/or Safety Class systems (for the protection of the 

public only) as a result of a fire and related events 
(2) Include surveillance to ensure that fire barriers are in place and that fire suppression systems and 

components are operable; and 
(3) Designate staff members responsible for fire protection review of proposed work activities 
 
The Fire Protection Program shall include the general programmatic requirement of DOE O 420.1A.  
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Implementing Codes and Standards 
DOE O 420.1A, Facility Safety, as tailored in Appendix C 
DOE-STD-1066-97, Fire Protection Design Criteria 
NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials, as tailored in 

Appendix C 

Regulatory Basis 
10 CFR 830 Subpart B Safety Basis Requirements 

 

Safety Criterion: 4.5 – 3 
Applicable Project Phases - All 

A Fire Hazard Analysis (FHA) shall be performed for all nuclear facilities, significant new facilities, 
and facilities that represent unique or significant fire safety risks.  Such a systematic analysis shall 
divide the facility into “fire areas” and evaluate the fire safety of each area and of the facility as a 
whole.  The conclusions of the FHA shall be incorporated in the Safety Analysis Report (SAR) and 
shall be integrated into design basis and beyond design basis accident conditions.  The analysis shall, 
for each fire area: 
1. Account for all radioactive, hazardous, and combustible materials, including estimates of their 

heat content 
2. Describe the processes performed and their potential for fire or explosion 
3. Account for the sources of heat and flame 
4. List the fire detection and suppression equipment 
5. Consider credible fire scenarios and evaluate the adequacy of the fire protection measures 
6. Document Maximum Possible Fire Loss (MPFL) for all nuclear facilities, significant new 

facilities, and facilities that represent unique or significant fire safety risks. 

In addition, the FHA shall consider other buildings or installations close to process buildings that 
contain flammable, combustible, or reactive liquid or gas storage. 

 
The FHA shall confirm that the facility can be placed in a safe state during and after all credible fire 
and explosion conditions. 

Implementing Codes and Standards 
DOE O 420.1A, Facility Safety, as tailored in Appendix C 
DOE-STD-1066-97, Fire Protection Design Criteria 
NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials, as tailored in 

Appendix C 

Regulatory Basis 
10 CFR 830 Subpart B Safety Basis Requirements 

 

Safety Criterion: 4.5 – 4 
Applicable Project Phases - All 

 

Hot work permits shall be issued for hot work operations conducted in or near the facility. The permit 
shall document that applicable fire prevention and protection requirements have been implemented 
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prior to beginning the hot work operations; it shall indicate the date(s) authorized for hot work; and 
identify the object on which hot work is to be performed. The permit shall be kept on file until 
completion of the hot work operations. 

Implementing Codes and Standards 
DOE O 420.1A, Facility Safety, as tailored in Appendix C 
NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials, as tailored in 

Appendix C 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006  5.2.8 Hot Work Control 
29 CFR 1910.119(k) Hot Work Permit 
40 CFR 68.85  Hot Work Permit 
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5.0 Radiation Protection 

Safety Criterion: 5.0 - 1 
Applicable Project Phases - All 

A Radiation Protection Program (RPP) compliant with 10 CFR 835 and DOE O 420.1A shall be 
developed and submitted for approval to DOE. 
The WTP Radiological Controls Program shall address all items in 10 CFR 835 and the additional 
Safety Criteria provided in SRD Volume II Section 5.0. 

Implementing Codes and Standards 
DOE O 420.1A, Facility Safety 
DOE G 441.1-1, Management and Administration of Radiation Protection Programs Guide 

Regulatory Basis 
10 CFR 835 Occupational Radiation Protection Location: 101(a-f) 
DOE/RL-96-0006 3.2 Radiation Protection Objective 
DOE/RL-96-0006 3.3.2 Worker Protection 
DOE/RL-96-0006 4.2.3.1 Radiation Protection-Radiation Protection Practices 
DOE/RL-96-0006 4.2.3.2 Radiation Protection-Radiation Features 
DOE/RL-96-0006 4.3.2.1 Radiation Protection-Radiation Practices 
DOE/RL-96-0006 4.3.2.2 Radiation Protection-Procedures and Monitoring 

 

Safety Criterion: 5.0 - 2 
Applicable Project Phases - All 

A respiratory protection program shall be established that includes: 
(1) Use of respiratory protection equipment, including equipment used as emergency devices, that is 

tested and certified or had certification extended by the National Institute for Occupational Safety 
and Health/Mine Safety and Health Administration (NIOSH/MSHA). 

(2) Air sampling sufficient to identify the potential hazard, permit proper equipment selection, and 
estimate exposures. 

(3) Surveys and bioassays, as appropriate, to evaluate actual intakes. 
(4) Testing of respirators for operability immediately prior to each use. 
(5) Written procedures regarding selection, fitting, issuance, maintenance, and testing of respirators, 

including testing for operability immediately prior to each use; supervision and training of 
personnel; monitoring, including air sampling and bioassays; and recordkeeping. 

(6) Determination by a physician prior to the initial fitting of respirators, and either every 12 months 
thereafter or periodically at a frequency determined by a physician, that the individual user is 
medically fit to use the respiratory protection equipment. 

(7) A written policy statement on respirator usage covering: 
(i) The use of process or other engineering controls, instead of respirators. 
(ii) The routine, nonroutine, and emergency use of respirators. 
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(iii) The periods of respirator use and relief from respirator use.  Each respirator user will be 
informed that they may leave the area at any time for relief from respirator use in the event of 
equipment malfunction, physical or psychological distress, procedural or communication 
failure, significant deterioration of operating conditions, or any other conditions that might 
require such relief. 

(8) Use of equipment within limitations for type and mode of use and provision for proper visual, 
communication, and other special capabilities (such as adequate skin protection) when needed. 

(9) Notification to the Regulator, in writing, at least 30 days before the date that respiratory 
protection equipment is first used to protect workers from airborne radioactivity. 

Implementing Codes and Standards 
ANSI Z-88.2-1992, American National Standard for Respiratory Protection 

Regulatory Basis 
29 CFR 1910.134 Respiratory Protection 

 
5.1 Environmental Radiation Protection 

Safety Criterion: 5.1 - 1 
Applicable Project Phases - All 

An Environmental Radiological Protection Program shall be prepared and submitted to the regulator. 
The Environmental Radiological Protection Program (ERPP) shall address the following elements, as 
appropriate: 
(1) the identity of existing and anticipated types of activities and areas of the site subject to the 

ERPP 
(2) the measures to be used to implement the ERPP 
(3) the methods to be used to monitor, report, and record compliance with the ERPP 
(4) models and methods used for dose assessment including bioaccumulation and dose-conversion 

factors 
(5) an As Low As is Reasonably Achievable (ALARA) Program 
(6) effluent and environmental monitoring including: 

(i) sources of airborne emissions 
(ii) sources of discharges in liquid waste streams 
(iii) effluent monitoring 
(iv) environmental surveillance 
(v) meteorological data acquisition 
(vi) pre-operational evaluation 

(7) ground water protection 
(8) radiological protection in the management of radioactive waste 
(9) controls on the release of materials 
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(10) property containing residual radioactive materials 
 

Implementing Codes and Standards 
ANSI/ISO-14001-1996, Environmental Management Systems - Specifications with guidance for use 

Regulatory Basis 
DE-AC06-96RL13308 Part I Section C.5 Table S4-1 
DOE/RL-96-0006 4.3.2.1 Radiation Protection-Radiation Practices 
DOE/RL-96-0006 4.3.2.2 Radiation Protection-Procedures and Monitoring 

 

Safety Criterion: 5.1 - 2 
Applicable Project Phases - All 

Environmental emissions of radioactive effluents and doses to the public, including air and liquid 
effluents and wastes, shall be ALARA and compliant with prescribed limits, and ensure mitigation of the 
extent of radiation exposure and environmental impact due to accidents.  Equipment shall be designed, 
installed, and operated to monitor and maintain control over radioactive materials in air and liquid 
effluents produced during normal operations and accidents.  The system of radiation protection practices 
for design, installation, and operation of radioactive air and liquid effluent equipment, including 
monitoring systems, shall ensure environmental radiation and doses to the public are ALARA and in 
compliance with prescribed limits. Computer codes or procedures used to determine the total effective 
dose equivalent from environmental radiation emissions shall be EPA approved. 

Implementing Codes and Standards 
WAC 246-221[3/24/01] Radiation Protection Standards 
WAC 246-247[7/9/98] Radiation Protection - Air Emissions 
40 CFR 61, Subpart H National Emission Standards for Hazardous Air Pollutants 
WAC 173-303[4/13/03] Dangerous Waste Regulations 
WAC 173-216 [3/18/02] State Waste Discharge Permit Program 
WAC 246-272 [1/1/95] On-Site Sewage Systems 

 

Regulatory Basis 
DOE/RL-96-0006 3.2 Radiation Protection Objective 
DOE/RL-96-0006 4.2.3.1 Radiation Protection-Radiation Protection Practices 
DOE/RL-96-0006 4.2.3.2 Radiation Protection-Features 
DOE/RL-96-0006 4.3.2.1 Radiation Protection-Radiation Practices 
DOE/RL-96-0006 4.3.2.2 Radiation Protection-Procedures and Monitoring 

 

Safety Criterion: 5.1 - 3 
Applicable Project Phases - All 

A waste management program shall be developed and maintained.  The waste management program 
shall ensure radiation emissions and doses to the general public and environment due to radioactive 
wastes arising from WTP operations and anticipated operational occurrences shall be ALARA and 
shall comply with prescribed limits.  Measurements of environmental radiation doses to the public 
from radioactive and mixed waste shall be performed to demonstrate compliance with prescribed 
limits.   
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Controls on the release of materials and property containing residual radioactive material as a direct 
result of WTP Operations shall be established, shall be ALARA, and shall comply with prescribed 
limits.  Monitoring equipment and systems used for release of materials and property shall 
demonstrate compliance with prescribed environmental radiation dose limits.  Materials and 
equipment that have inaccessible areas or are potentially contaminated by volume shall not be 
released from radiological control.  Written procedures shall be developed to control activities 
described in the above areas. 

Implementing Codes and Standards 
WAC 173-303 [4/13/03] Dangerous Waste Regulations 
WAC 246-232-140 [12/29/00] Schedule D, Acceptable Surface Contamination Levels 
WAC 246-246-020 [6/29/01] Radiological Criteria for Unrestricted Use 

Regulatory Basis 
DOE/RL-96-0006 3.2 Radiation Protection Objective 
DOE/RL-96-0006 4.2.3.1 Radiation Protection-Radiation Protection Practices 
DOE/RL-96-0006 4.2.3.2 Radiation Protection-Radiation Protection Features 
DOE/RL-96-0006 4.3.2.1 Radiation Protection-Radiation Practices 
DOE/RL-96-0006 4.3.2.2 Radiation Protection-Procedures and Monitoring 

 

Safety Criterion: 5.1 - 4 
Applicable Project Phases - All 

A legacy radioactive materials program shall be developed and maintained for controlling the release 
of WTP materials and property from the Hanford Site.  The monitoring program for legacy 
radioactive materials shall be described in the PSAR/SAR.  Any identified radioactive material above 
background shall be posted, labeled, and packaged in accordance with the Radiological Control 
Program.  All WTP releases from the Hanford Site shall be performed in accordance with the 
Radioactive Materials Management Program.  Since the detection level of the monitoring program is 
not capable of detecting volumetric contamination, large quantities of soil or concrete (if made using 
Hanford Site soil) shall not be removed from the Hanford Site. 

Implementing Codes and Standards 
WAC 173-303 [4/13/03] Dangerous Waste Regulations 
WAC 246-232-140 [12/29/00] Schedule D, Acceptable Surface Contamination Levels 
WAC 246-246-020 [6/29/01] Radiological Criteria for Unrestricted Use 

Regulatory Basis 
DOE/RL-96-0006 3.2 Radiation Protection Objective 
DOE/RL-96-0006 4.2.3.1 Radiation Protection-Radiation Protection Practices 
DOE/RL-96-0006 4.2.3.2 Radiation Protection-Radiation Protection Features 
DOE/RL-96-0006 4.3.2.1 Radiation Protection-Radiation Practices 
DOE/RL-96-0006 4.3.2.2 Radiation Protection-Procedures and Monitoring 
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5.2 Environmental Radiological Monitoring 

Safety Criterion: 5.2 - 1 
Applicable Project Phases - All 

Measurement of environmental radiation doses to the public shall be performed to demonstrate 
compliance with prescribed limits.  A system of radiation protection practices for the design, installation, 
and operation of monitoring equipment and systems for air and liquid effluents, including non-point and 
fugitive emissions, shall be ALARA and in compliance with the prescribed limits.  Environmental 
radiation effluent and dose measurements and calculations, records sufficient to demonstrate compliance 
with prescribed environmental radiation and dose limits and information sufficient for mandatory state 
and federal environmental radiation effluent and public dose reporting shall be prepared and maintained.  
Written procedures shall be developed to control activities described in the above areas. 

Implementing Codes and Standards 
WAC 246-221[3/24/01] Radiation Protection Standards 
WAC 246-247 [7/9/98] Radiation Protection - Air Emissions 
40 CFR 61, Subpart H National Emission Standards for Hazardous Air Pollutants 
WAC 173-303[4/13/03] Dangerous Waste Regulations 
WAC 173-216 [3/18/02] State Waste Discharge Permit Program 
WAC 246-272 [1/1/95] On-Site Sewage Systems 

Regulatory Basis 
DOE/RL-96-0006 3.2 Radiation Protection Objective 
DOE/RL-96-0006 4.2.3.1 Radiation Protection-Radiation Protection Practices 
DOE/RL-96-0006 4.2.3.2 Radiation Protection-Features 
DOE/RL-96-0006 4.2.3.2 Radiation Protection-Radiation Features 
DOE/RL-96-0006 4.3.2.2 Radiation Protection-Procedures and Monitoring 
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6.0 Startup 

Safety Criterion: 6.0 – 1 
Applicable Project Phases – Design, Construction, Startup, Cold 

Commissioning and Hot Commissioning 

A testing program shall be established and followed to demonstrate that Important to Safety structures, 
systems, and components have been properly constructed and can perform their specified functions.  
The program shall provide for the detection, tracking, and correction of deficiencies.  The testing 
program shall be developed using a graded approach. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document 

Appendix J, “Ad Hoc Implementing Standard for Startup” 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 4.2.8.1 Pre-Operational Testing-Testing Program 
29 CFR 1910.119(j) Mechanical Integrity 
40 CFR 68.73  Mechanical Integrity 

 

Safety Criterion: 6.0 – 2 
Applicable Project Phases – Design and Construction, Cold 

Commissioning and Operations (including Hot Commissioning) 
Procedures for normal facility and systems operation and for functional tests to be performed during the 
operating phase should be validated as part of the preoperational test program. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document 

Appendix J, “Ad Hoc Implementing Standard for Startup” 

Regulatory Basis 
DOE/RL-96-0006 4.2.8.2 Pre-Operational Testing-Operational Systems and Functional Testing 

 Procedures Validation 
 

Safety Criterion: 6.0 – 3 
Applicable Project Phases – Design and Construction, Cold 

Commissioning and Operations (including Hot Commissioning) 
During component, system, and commissioning testing, detailed diagnostic data shall be collected on 
systems and components designated as Important to Safety and the initial operating parameters of the 
systems and components shall be recorded. 

Implementing Codes and Standards 
DOE Order 5480.19, Conduct of Operations Requirements for DOE Facilities, as tailored in Appendix C 
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Regulatory Basis 
DOE/RL-96-0006 4.2.8.3 Pre-Operational Testing-Safety Systems Data 

Safety Criterion: 6.0 – 4 
Applicable Project Phases – Startup and Cold 

Commissioning and Operations (including Hot Commissioning) 
During startup and cold commissioning, the as-built operating characteristics of process systems, and 
systems and components designated as Important to Safety shall be determined and documented.  Initial 
operating points shall be adjusted to conform to values in the design basis.  Training procedures and 
limiting conditions for operation shall be modified, if necessary, to accurately reflect the operating 
characteristics of the systems and components as built. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document 

Appendix J, “Ad Hoc Implementing Standard for Startup” 

Regulatory Basis 
DOE/RL-96-0006 4.2.8.4 Pre-Operational Testing-Design Operating Characteristics 

 

Safety Criterion: 6.0 – 5 
Applicable Project Phases – Startup, Cold 

Commissioning and Operations (including Hot Commissioning) 
Safety reviews shall confirm that, prior to the introduction of materials considered to pose a hazard, 
construction and equipment is in accordance with design specifications; safety, operating, maintenance, 
and emergency procedures are in place and are adequate; a process hazard analysis has been performed 
and recommendations have been resolved or implemented before cold commissioning; and training of 
each employee involved in operating a process has been completed. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document 

Appendix J, “Ad Hoc Implementing Standard for Startup” 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 4.3.1.4 Conduct of Operations-Readiness 
DOE/RL-96-0006 5.2.6 Pre-startup Safety Review 
29 CFR 1910.119(i) Pre-startup Safety Reviews 
40 CFR 68.77  Pre-startup Review 
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7.0 Management and Operations 

 
7.1 Management and Organization/Staffing 

Safety Criterion: 7.1 - 1 
Applicable Project Phases - All 

The Contractor shall conduct a compliance audit periodically to verify that the procedures and 
practices developed under the process safety management program are adequate and being followed.  
The frequency of compliance audits shall be based on the applicable standards and the nature of the 
process hazards.  The Contractor shall promptly determine and document an appropriate response to 
each of the findings of the compliance audit, and document that deficiencies have been corrected.  
The results of the audits shall be available to the DOE in support of regulatory oversight. 

Implementing Codes and Standards 
24590-WTP-QAM-QA-001, Quality Assurance Manual 

Policy Q-18.1, “Independent Assessment (Audit)” 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 5.2.12 Compliance Audits 
29 CFR 1910.119(o) Compliance Audits 
40 CFR 68.79  Compliance Audits 

 

Safety Criterion: 7.1 - 2 
Applicable Project Phases - All 

Subcontractors may be utilized to perform a variety of work.  Subcontractors past safety performance 
shall be evaluated prior to contract award.  Subcontractors shall ensure that: 
 
• Employees are trained in the work practices necessary to safely perform their job 
• Employees are instructed in the known potential hazards of the process as related to their job 

assignments, and the applicable provisions of the emergency management plan 
• It is documented that each employee has received and understood the training required to work 

safely 
• Employees follow the safety rules of the WTP site including safe work practices, and advise the 

project contractor of any unique hazards presented by their job assignment or found during the 
course work  

 
The WTP Project Contractor shall: 
 
• Inform subcontractors of the known potential hazards related to the subcontractor work or process 
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• Explain applicable provisions of the emergency management plan 
• Develop and implement safe work practices to control entrance, presence, and exit of 

subcontractor employees 
• Periodically evaluate performance of subcontractors  
• Maintain an illness and injury log relating to subcontractor 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II, Appendix I - “Ad Hoc 

Implementing Standard for Project Integrated Safety Management Approach” 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 5.2.5 Subcontractors 
29 CFR 1910.119(h) Contractors 
40 CFR 68.87  Contractors 

 

Safety Criterion: 7.1 - 3 
Applicable Project Phases - All 

A framework shall be established for safety review organizations that are responsible for assuring the 
safety of the facility.  The separation between the responsibilities of the safety review organizations and 
those of the other organizations shall remain clear so that the safety review organizations retain their 
independence as safety authorities.  Internal safety oversight should be conducted by qualified personnel 
to ensure that the safety standards are consistently met.  Internal safety oversight functions include 
corporate safety assessments, management assessments, continued surveillance, independent assessments 
and audits, safety committees, incident investigations, maintenance of the authorization basis, and, during 
radiological operations, the USQ process.  The following activities are part of internal safety oversight: 
 
1 Reviewing the design for safety consequences and consistency with regulatory requirements 
2 Reporting deficient conditions to line management 
3 Reviewing procedures, programs, plans, and management processes for consistency with regulatory 

requirements 
4 Conducting safety oversight and management assessments 
5 Assisting line management to establish a positive safety culture 
6 Incorporating applicable lessons learned from previous WTP incidents and industry experience at 

other DOE sites and the commercial power industry relevant to the Project oversight program 
7 Maintaining a continuing interaction with the WTP Project Regulator on the status and direction of 

safety oversight activities 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II, Appendix I - “Ad Hoc 

Implementing Standard for Project Integrated Safety Management Approach” 

Regulatory Basis 
DOE/RL-96-0006 4.1.4.1 Safety/Quality Culture-Safety/Quality Culture 
DOE/RL-96-0006 4.3.1.5 Conduct of Operations-Internal Surveillance and Audits 
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DOE/RL-96-0006 4.4.1 Safety Review Organization 
DOE/RL-96-0006 4.4.2 Qualified Personnel 
DOE/RL-96-0006 5.1.3 Process Safety Responsibility 

 

Safety Criterion: 7.1 - 4 
Applicable Project Phases - All 

Commitments from outside organizations to provide data and services required to satisfy safety 
obligations shall be made prior to the need for the information or services. 

Implementing Codes and Standards 
DOE/RL-94-02, Hanford Emergency Management Plan, as tailored in Appendix C 

Regulatory Basis 
DOE/RL-96-0006 4.1.2.3 Safety Responsibility-Site and Technical Support 
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7.2 Training and Procedures 

Safety Criterion: 7.2 – 1 
Applicable Project Phases - All 

Programs providing training and qualifications for operations, maintenance and technical support 
personnel to enable them to perform their duties safely and efficiently will be developed and 
implemented utilizing a graded approach.  Training will be developed using the systematic approach 
to training (SAT) and include the requirements for the following: 
 
1 Training organization; 
2 Subcontractor personnel qualifications; 
3 Personnel selection; 
4 Qualification process; 
5 Training and qualification; 
6 Operator and supervisor examination; 
7 Requalification; and 
8 Alternatives to education and experience 

Implementing Codes and Standards 
DOE Order 5480.20A, Personnel Selection, Qualification, and Training Requirements for DOE Nuclear Facilities, 

as tailored in Appendix C 

Regulatory Basis 
DOE/RL-96-0006 4.3.1.7 Conduct of Operations-Access to Technical Safety Support 
DOE/RL-96-0006 4.3.4.2 Training and Qualifications-Training Programs 

 

Safety Criterion: 7.2 – 2 
Applicable Project Phases – Cold Commissioning 

and Operations (Including Hot Commissioning) 

Each employee involved in operating a process shall be trained in an overview of the process and in 
the operating procedures/instructions.  The training shall include emphasis on the specific safety and 
health hazards, operating limits, emergency operations including shutdown, and safe work practices 
applicable to the employee’s job tasks. 
Refresher training shall be provided at least every three years, and more often if necessary, to each 
employee involved in operating a process to assure that the employee understands and adheres to the 
current operating procedures/instructions of the process and is proficient in the procedures to follow if 
conditions exceed the design basis of the facility. 

Implementing Codes and Standards 
DOE Order 5480.20A, Personnel Selection, Qualification, and Training Requirements for DOE Nuclear 

Facilities, as tailored in Appendix C 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 
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Regulatory Basis 
DOE/RL-96-0006 4.3.4.1 Training and Qualifications-Personnel Training 
DOE/RL-96-0006 4.3.4.3 Training and Qualifications-Conditions Beyond Design Basis 
DOE/RL-96-0006 5.2.4 Training 
29 CFR 1910.119(g) Training 
40 CFR 68.71  Training 

Safety Criterion: 7.2 – 3 
Applicable Project Phases - All 

Written procedures/instructions that provide clear direction for safely conducting activities involving 
radioactive or hazardous materials shall be developed and implemented for each phase of the facility 
life.  The procedures/instructions shall address at least the following elements: 
 
1 Steps for each operating phase 
2 Operating limits 
3 Safety and health considerations 
4 Safety systems and their functions 
 
Project procedures will be prepared to provide explicit instruction for accomplishing work and to 
support management control function and technical work activities.  Administrative procedures are 
used to implement management control functions, control the interactions among WTP project 
organizations, assist in ensuring that work is performed systematically and correctly.  Procedures will 
be prepared during the appropriate phases of the project to support activities such as: 
 
1 Configuration Management 
2 Design 
3 Construction 
4 Testing 
5 Startup 
6 Operations 
7 Periodic Surveillance 
8 Maintenance 
9 Emergency Preparedness 
10 Fire Protection 
11 Training and Qualifications 
12 Work Planning 
13 Quality Assurance 
14 Management Assessments 
15 Safeguards and Security 
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Implementing Codes and Standards 
DOE Order 5480.19, Conduct of Operations Requirements for DOE Facilities, as tailored in Appendix C 
DOE Order 5480.20A, Personnel Selection, Qualification, and Training Requirements for DOE Nuclear 

Facilities, as tailored in Appendix C. 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 4.3.2.2 Radiation Protection-Procedures and Monitoring 
DOE/RL-96-0006 5.2.3 Operating Procedures 
29 CFR 1910.119(f) Operating Procedures 
40 CFR 68.69  Operating Procedures 
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7.3 Quality Assurance Program 

Safety Criterion: 7.3 – 1 
Applicable Project Phases - All 

A Quality Assurance Program, as defined in the Quality Assurance Manual (QAM) shall be 
developed, submitted for DOE approval, and implemented. 

Implementing Codes and Standards 
ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facilities, as tailored in Appendix C 
10 CFR 830, Subpart A, Quality Assurance Requirements 

Regulatory Basis 
10 CFR 830 Subpart A Quality Assurance Requirements 
DOE/RL-96-0006 4.1.1.6 Defense in Depth-Human Aspects 
DOE/RL-96-0006 4.1.4.1 Safety/Quality Culture-Safety/Quality Culture 
DOE/RL-96-0006 4.1.6.1 Quality Assurance-Quality Assurance Application 
DOE/RL-96-0006 4.1.6.2 Quality Assurance-Established Techniques and Procedures 
DOE/RL-96-0006 4.1.6.3 Quality Assurance-Established Techniques and Procedures 
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7.4 Unreviewed Safety Questions 

Safety Criterion: 7.4 - 1 
Applicable Project Phases - Operations 

(including Hot Commissioning) and Deactivation 
An Unreviewed Safety Question program shall be established and implemented in accordance with 
10 CFR 830.203. 

Implementing Codes and Standards 
DOE G 424.1-1, “Implementing Guide for Use in Addressing Unreviewed Safety Question Requirements.” 

(DOE G 424.1-1 as tailored in the WTP specific USQ procedure submitted pursuant to 10 CFR 830.203 (d) and 
approved by the ORP as part of the Authorization of Hot Commissioning regulatory action.) 

Regulatory Basis 
10 CFR 830 Subpart B Safety Basis Requirements 
DOE/RL-96-0006 4.4.4 Unresolved Safety Questions 
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7.5 Conduct of Operations 

Safety Criterion: 7.5 – 1 
Applicable Project Phases – Cold Commissioning, Operations 

(including Hot Commissioning) and Deactivation 
The conduct of operations program shall be established and implemented using a tailored approach 
and addressing the following: 
 

1 Operations organization and administration.  Facility polices will describe the philosophy of standards 
of excellence under which the facility is operated and clear lines of responsibility for normal and 
emergency conditions established.  The direct responsibility for process safety rests with the 
contractor.  The facility manager will ensure that all elements for safety facility operation are in place, 
including an adequate number of qualified and experienced workers.  The minimum requirements 
will be set for the availability of staff and equipment. The operating organizations shall become and 
remain familiar with the features and limitations of components included in the design of the facility.  
They shall obtain appropriate input from the design organization on the planning and conduct of 
training. 

2 Shift routines and operating practices.  Standards for the professional conduct of operations personnel 
will be established and followed, so that operator performance meets expectations of facility 
management.  On-shift operating crew will operate the facility through adherence to operating 
procedures and technical safety requirements and sound operating practices. Normal operation, 
including anticipated operational occurrences, maintenance, and testing, shall be controlled so that 
facility and system variables remain within their normal operating ranges and the frequency of 
demands placed on Important to Safety structures, systems, and components are small. 

3 Control area activities 
4 Communications 
5 Control of on-shift training 
6 Investigation of abnormal events 
7 Notifications 
8 Control of equipment and system status.  The facility is required to establish administrative control 

programs to handle configuration changes resulting from maintenance, modifications, and testing 
activities.  Not only must the operating shift be aware of how equipment, and systems will function 
for operational purposes, but in order to satisfy the design bases and the operational limits, the proper 
component, equipment, and system configuration must be established and maintained. 

9 Lockout and tagout 
10 Independent verification 
11 Logkeeping 
12 Operations turnover 
13 Operations aspects of facility chemistry and unique processes.  Operators should understand the 

responsibilities associated with their positions (both in process monitoring and control and in 
interface with the technical process department).  Operators should be knowledgeable about aspects 
of facility processes and safety that affect operation and should be able to analyze off-normal 
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situations and take appropriate action to correct the cause(s) of the problem.  They should obtain 
appropriate input from the design organization on pre-operational testing, operating procedures, and 
the planning and conduct of testing. 

14 Required reading 
15 Timely orders to operators 
16 Operations procedures.  Operating procedures will provide specific direction for operating systems 

and equipment during normal and postulated abnormal and emergency conditions.  Operating 
procedures should provide appropriate direction to ensure that the facility is operating within its 
design bases and should be effectively used to support safe operation of the facility. 

17 Operator aid postings 
18 Equipment and piping labeling 

Implementing Codes and Standards 
DOE Order 5480.19, Conduct of Operations Requirements for DOE Facilities, as tailored in Appendix C 

Regulatory Basis 
DOE/RL-96-0006  4.1.1.3 Defense in Depth-Control 
DOE/RL-96-0006  4.1.2.2 Safety Responsibility-Safety Assignments 
DOE/RL-96-0006  4.1.5.2 Configuration Management-Contractor Design Knowledge 
DOE/RL-96-0006  4.3.1.1 Conduct of Operations-Organizational Structure 
DOE/RL-96-0006  4.3.1.2 Conduct of Operations-Normal Operations 
DOE/RL-96-0006  4.3.1.3 Conduct of Operations-Emergency Operating Procedures 
DOE/RL-96-0006  4.3.1.4 Conduct of Operations-Readiness 
DOE/RL-96-0006  5.1.3 Process Safety Responsibility 
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7.6 Maintenance 

Safety Criterion: 7.6 – 1 
Applicable Project Phases - Cold Commissioning, Operations 

(including Hot Commissioning), and Deactivation 
The maintenance program shall contain a DOE-approved Maintenance Implementation Plan (MIP) 
and be developed using a tailored approach addressing each of the following elements: 

 
1 Organization and administration 
2 Maintenance training and qualification 
3 Maintenance facilities, equipment, and tools 
4 Types of maintenance.  
5 Maintenance procedures and other work-related documents 
6 Planning, scheduling, and coordinating maintenance activities 
7 Control of maintenance activities 
8 Post-maintenance testing 
9 Procurement of parts, materials, and services 
10 Material receipt, inspection, handling, storage, retrieving, and issuance 
11 Control and calibration of measuring and test equipment 
12 Maintenance tools and equipment control 
13 Documented facility condition inspections to identify and address aging effects 
14 Management involvement with facility operations 
15 Maintenance history and trending 
16 Analysis of maintenance-related problems 
17 Modification work 

Appropriate, regular preventive maintenance, inspection, and testing and servicing shall be performed 
to preserve, predict, and restore the availability, operability, and reliability of Important to Safety 
(ITS) SSCs.  The program shall maintain ITS SSCs to assure that reliability targets for system and 
components to start or run are met, when such values are credited in the safety analysis.  The program 
shall also assure that mechanical integrity of ITS process equipment and SSCs is maintained. 

Implementing Codes and Standards 
DOE Order 433.1, Maintenance Management Program for DOE Nuclear Facilities, as tailored in Appendix C 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 4.2.7.1 Reliability, Availability, Maintainability, and Inspectability (RAMI)-Reliability 
DOE/RL-96-0006 4.3.5.1 Operational Testing, Inspection, and Maintenance 
DOE/RL-96-0006 5.2.7 Mechanical Integrity 
29 CFR 1910.119(j) Mechanical Integrity 
40 CFR 68.73  Mechanical Integrity 
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7.7 Reporting and Incident Investigation 

Safety Criterion: 7.7 – 1 
Applicable Project Phases - All 

An incident and reporting investigation program shall be developed, documented, and implemented 
that: 

 
1 Investigates each incident which results in, or could reasonably have resulted in, a major accident 
2 Conducts the investigation promptly 
3 Develops, recommends and implements appropriate corrective measures 
4 Submits results of the investigation to the DOE via ORPS database for evaluation and in support 

of regulatory oversight 
5 Reviews results of the investigation with all affected personnel whose job tasks are relevant to the 

incident findings 
6 Retains the incident investigation reports for five years 

Implementing Codes and Standards 
DOE Manual M 231.1-2, Attachment 2, Occurrence Reporting and Processing of Operations Information 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
DOE/RL-96-0006 5.2.10 Incident Investigation 
29 CFR 1910.119(m) Incident Investigation 
40 CFR 68.81  Incident Investigation 

 

Safety Criterion: 7.7 – 2 
Applicable Project Phases - All 

Facility management shall institute measures to ensure that events relevant to safety are detected and 
evaluated, and that necessary corrective measures are taken promptly and information from them is 
disseminated in accordance with the requirements of DOE M 231.1-2, Attachment 2.  Operational 
event reports shall be prepared and submitted to the DOE.  The facility management shall have access 
to operational safety experience from other related facilities. 

Implementing Codes and Standards 
DOE Manual M 231.1-2, Attachment 2, Occurrence Reporting and Processing of Operations Information 
 

Regulatory Basis 
DOE/RL-96-0006 4.3.1.8 Conduct of Operations – Operational Events 
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7.8 Emergency Preparedness 

Safety Criterion: 7.8 - 1 
Applicable Project Phases - Cold Commissioning, Operations 

(including Hot Commissioning) and Deactivation 

An emergency management program shall be developed, documented, and implemented for the 
purpose of protecting public health and the environment.  The emergency management program shall 
be documented in a facility-specific emergency plan which is an integral part of the Hanford Site 
Emergency Preparedness documentation hierarchy.  The facility-specific plan, together with the 
Hanford Site Emergency Management Plan (DOE/RL-94-02), will address the following program 
elements: 
(1) The establishment and maintenance of a facility emergency response organization with clearly 

specified authorities and responsibilities for emergency response and mitigation. 
(2) Provisions for interfaces and coordination with Hanford Site and offsite agencies in the areas of 

planning, preparedness, response, and recovery. 
(3) A description of the hazards and potential consequences resulting from analyzed accidents. 
(4) Identify and describe the capabilities for detection of emergency events, the methodology for 

determining event severity, and the basis for declaring an emergency. 
(5) The methods to be used to provide notification of an emergency event to Hanford Site 

organizations; offsite response agencies; and Federal, state, and local regulatory agencies. 
(6) Provisions for assessing the consequences resulting from the release of hazardous materials. 
(7) A description of protective actions for responders, workers, and the public, to include 

provisions for sheltering, evacuation, and personnel accountability. 
(8) Medical support during emergency response, to include provisions for ambulance and hospital 

services and decontamination of injured personnel. 
(9) Methodology for the safe shutdown of the facility, reentry to the facility during or after 

emergency response, and provisions for developing a recovery strategy following an accident. 
(10) Public information program designed to provide the public, media, and employees with 

accurate and timely information. 
(11) Adequate emergency facilities and equipment to support response. 
(12) A training program will be designed to ensure that personnel are prepared to respond to, 

manage, mitigate, and recover from emergencies associated with facility operations. 
(13) Emergency plans shall be prepared before the start of cold commissioning of the facility, and 

shall be exercised periodically to ensure that protection measures can be implemented in the 
event of an accident that results in, or has the potential for, unacceptable releases of radioactive 
materials within and beyond the facility control perimeter. 

(14) Provisions for the administration of the program, to include a designated program 
administrator; program assessment and issue resolution; the development and maintenance of 
technical support documents, plans, and procedures; the coordination of activities; and 
maintenance of appropriate auditable records. 
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Implementing Codes and Standards 
DOE/RL-94-02, Hanford Emergency Management Plan, as tailored in Appendix C 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
WAC 173-303 Dangerous Waste Regulations Location: Part 350 
WAC 246-247 Radiation Protection - Air Emissions Location: Part 075 (12) 
DOE/RL-96-0006 4.1.2.3 Safety Responsibility - Site and Technical Support 
DOE/RL-96-0006 4.3.3.1 Emergency Preparedness - Offsite Measures 
DOE/RL-96-0006 4.3.3.2 Emergency Preparedness - Accident Management Strategy 
DOE/RL-96-0006 4.3.3.3 Emergency Preparedness - Establishment and Continued Exercise of Emergency 

Plans 
DOE/RL-96-0006 5.2.11 Emergency Planning and Response 
29 CFR 1910.119(n) Emergency Planning and Response 
40 CFR 68.95 Emergency Response Program 
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8.0 Deactivation and Decommissioning 

Safety Criterion: 8.0 – 1 
Applicable Project Phases - All 

There shall be an approved plan for deactivation of the facility before it is constructed.  The 
objectives of the plan shall be to reduce radiation exposure to Hanford Site personnel and the public 
both during and following deactivation and decommissioning activities and to minimize the quantity 
of radioactive waste generated during deactivation, decontamination, and decommissioning.  Features 
and procedures that simplify and facilitate decommissioning shall be identified during the planning 
and design phase based upon a proposed decommissioning method. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix F, “Ad Hoc Implementing Standard for Deactivation and Decommissioning Planning” 

Regulatory Basis 
DOE/RL-96-0006 4.2.3.3 Radiation Protection-Deactivation, Decontamination, and Decommissioning 

 Design 
DOE/RL-96-0006 4.3.2.3 Radiation Protection-Final Deactivation Plans and Provisions 

 

Safety Criterion: 8.0 – 2 
Applicable Project Phases - All 

Facilities shall be designed to simplify decontamination and decommissioning, reduce exposure to 
site personnel and the public during these activities, and increase the potential for reuse.  Features and 
procedures that simplify and facilitate decontamination, decommissioning, and minimization of 
contaminated equipment and the generation of radioactive waste during deactivation, 
decontamination, and decommissioning shall be identified during the planning and design phase 
based upon a proposed decommissioning method or conversion to other use. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix F, “Ad Hoc Implementing Standard for Deactivation and Decommissioning Planning” 
DOE G 441.1-2, Occupational ALARA Program Guide 

Regulatory Basis 
10 CFR 835 Occupational Radiation Protection Location: 1002 
DOE/RL-96-0006 4.2.3.3 Radiation Protection-Deactivation, Decontamination, and Decommissioning 

 Design 
DOE/RL-96-0006 4.3.2.3 Radiation Protection-Final Deactivation Plans and Provisions 

 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4b 

9.0 Documentation and Submittals 

9/14/2006 12:27 PM 

9-1 

9.0 Documentation and Submittals 

Safety Criterion: 9.0 – 1 
Applicable Project Phases – Cold Commissioning 

The results of the pre-startup safety review should be submitted to DOE for evaluation and in support 
of authorization decisions and regulatory oversight. 

Implementing Codes and Standards 
None 

Regulatory Basis 
DOE/RL-96-0006 5.2.6 Pre-startup Safety Review 

 

Safety Criterion: 9.0 – 2 
Applicable Project Phases - All 

The Contractor should request authorization for construction only after being satisfied by appropriate 
internal assessments that the main safety issues have been satisfactorily resolved and that the 
remainder are amenable to solution before operations are scheduled to begin.   
 
A Preliminary Safety Analysis Report (PSAR) shall be submitted to the regulator only after all major 
safety issues have been resolved and other safety issues scheduled for completion.  The PSAR shall 
document the facility design and plans for construction and demonstrate adequate planning for the 
operational phase.   
 
A Final Safety Analysis Report (FSAR) shall be submitted to the regulator for approval prior to the 
authorization to operate the facility. The FSAR shall document the completed design and construction 
and provide details on the plans for operation.  The FSAR shall include facility and process drawings 
and fabrication and construction specifications important to the safety analysis of the facility. 
 
The FSAR shall identify significant changes made in the facility design and plans for operation from 
what was presented in the PSAR. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001, Safety Requirements Document Volume II, Appendix G, “Ad Hoc Implementing 

Standard for Safety Analysis Reports” 
24590-WTP-QAM-QA-01-001, Quality Assurance Manual 

Policy Q-18.1, “Independent Assessment (Audit)” 

Regulatory Basis 
DOE/RL-96-0006 4.4.3 Recommendation for Initiation of Construction 
10 CFR 830   Nuclear Safety Management 
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Safety Criterion: 9.0 – 3 
Applicable Project Phases - All 

Material that is part of the authorization basis shall be established, documented, and submitted to the 
DOE for evaluation and in support of decisions and regulatory oversight.  The material shall be 
maintained current with respect to changes made to the facility design and administrative controls and 
in the light of significantly new safety information. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix G, “Ad Hoc Implementing Standard for Safety Analysis Reports” 
Appendix I, “Ad Hoc Implementing Standard for Project Integrated Safety Management Approach” 

 
9.1 Safety Analysis Reports 

Safety Criterion: 9.1 – 1 
Applicable Project Phases - All 

Safety analyses shall be performed using a tailored approach to develop and evaluate the adequacy of 
the authorization basis for the facility.  Preliminary and Final Safety Analysis Reports shall be 
prepared to document the safety analyses. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix A, “Implementing Standard for Safety Standards and Requirements Identification” 
Appendix G, “Ad Hoc Implementing Standard for Safety Analysis Reports” 

Regulatory Basis 
DOE/RL-96-0006 4.1.3.1 Authorization Basis-Authorization Basis 
DOE/RL-96-0006 4.2.1.3 Design-Safety Analysis 

 

Safety Criterion: 9.1 – 2 
Applicable Project Phases - All 

A SAR shall contain sections that address the following topics: 
(1) Site Description 
(2) Facility and Process Description 
(3) Integrated Safety Analysis 
(4) Nuclear Criticality Safety 
(5) Technical Safety Requirements 
(6) Radiation Safety 
(7) Chemical Safety 
(8) Fire Safety 
(9) Human Factors 
(10) Emergency Preparedness 
(11) Management Organization 
(12) Conduct of Operations 
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(13) Procedures 
(14) Training and Qualification 
(15) Deactivation and Decommissioning 
(16) Incident Investigations 
(17) Records Management 
(18) Audits and Assessments 
(19) Quality Assurance 
(20) Initial Surveillance and In-Service Testing 
(21) Maintenance 

The SAR should also contain an Executive Summary that provides an overview of the facility safety 
basis and presents information sufficient to establish a top-level understanding of the facility, its’ 
operation, and the results of the safety analysis. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix G, “Ad Hoc Implementing Standard for Safety Analysis Reports” 
 

Safety Criterion: 9.1 - 3 
Applicable Project Phases - All 

All work concerning the facility shall be carried out in accordance with the approved SAR. 

Implementing Codes and Standards 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document Volume II 

Appendix I, “Ad Hoc Implementing Standard for Project Integrated Safety Management Approach” 

Regulatory Basis 
DOE/RL-96-0006 4.4.3, Recommendations for Initiation of Construction 
10 CFR 830 Subpart B Safety Basis Requirements 

 

Safety Criterion: 9.1 – 4 
Applicable Project Phases – Operations 

(including Hot Commissioning) and Deactivation 

The Final Safety Analysis Report (FSAR) shall be reviewed annually and updated as necessary to 
ensure that the information is current, remains applicable, and reflects all changes implemented up to 
six months prior to the filing of the updated FSAR.  The regulatory approval of any Unreviewed 
Safety Questions, and the material submitted to the regulator in support of that approval, shall be 
considered an addendum to the FSAR until the information is incorporated into the FSAR as part of 
the next periodic update. 
 
Facilities in operation for one year or more will address the results of the experience feedback 
program for the facility.  Additionally, relevant experience from other facilities both within DOE and 
from the commercial nuclear industry should be considered. 
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Implementing Codes and Standards 
DOE Guide DOE G421.1-2, Implementation Guide for Use in Developing Documented Safety Analyses to Meet 

Subpart B of 10 CFR 830 
Section 4.1.3, “Annual DSA Updates (830.202)”, as tailored in Safety Requirements Document Volume II, 

Appendix C 

Regulatory Basis 
DOE/RL-96-0006 4.1.3.1 Authorization Basis-Authorization Basis 

 
9.2 Technical Safety Requirements 

Safety Criterion: 9.2 – 1 
Applicable Project Phases – Operation 

(including Hot Commissioning) and Deactivation 

Technical safety requirements shall be prepared and submitted for approval, and the facility shall be 
operated in accordance with the approved technical safety requirements. 

Implementing Codes and Standards 
10 CFR Part 830, “Nuclear Safety Management” 

Paragraph 830.205, “Technical Safety Requirements”, items (a)(1) and (a)(2) 
Subpart B, “Safety Basis Requirements”, Appendix A, “General Statement of Safety Basis Policy”, Section G, 

items 1, 3, 4, and 5 

Regulatory Basis 
DOE/RL-96-0006 4.1.3.1 Authorization Basis-Authorization Basis 
10 CFR 830, Subpart B Safety Basis Requirements 

 

Safety Criterion: 9.2 – 2 
Applicable Project Phases – Operation 

(including Hot Commissioning) and Deactivation 

Technical safety requirements shall be based on the Final Safety Analysis Report and any additional 
safety requirements established for the facility. 

Implementing Codes and Standards 
10 CFR Part 830, “Nuclear Safety Management” 

Paragraph 830.205, “Technical Safety Requirements”, items (a)(1) and (a)(2) 
Subpart B, “Safety Basis Requirements”, Appendix A, “General Statement of Safety Basis Policy”, Section G, 

items 1, 3, 4, and 5 

Regulatory Basis 
10 CFR Part 830, Subpart B Safety Basis Requirements 
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Safety Criterion: 9.2 – 3 
Applicable Project Phases – Operations 

(including Hot Commissioning) 
Technical safety requirements shall consist of the following: 
 
1 Safety limits 
2 Operating limits 
3 Limiting control settings 
4 Limiting conditions for operation 
5 Surveillance requirements 
6 Administrative controls 
7 Use and Application provisions 
8 Design features 
9 Bases Appendix 

 

Implementing Codes and Standards 
10 CFR Part 830, “Nuclear Safety Management” 

Subpart B, “Safety Basis Requirements”, Appendix A, “General Statement of Safety Basis Policy”, Section G, 
items 4, 6, and Table 4 

Regulatory Basis 
DOE/RL-96-0006 4.3.1.6 Conduct of Operations-Operations Within the Authorization Basis 
10 CFR 830, Subpart B Safety Basis Requirements 

 

Safety Criterion: 9.2 – 4 
Applicable Project Phases – Operations 

(including Hot Commissioning) and Deactivation 

Technical safety requirements shall be kept current at all times so that they reflect the facility as it 
exists and as it is analyzed in the Safety Analysis Report. 

Implementing Codes and Standards 
10 CFR Part 830, “Nuclear Safety Management” 

Subpart B, “Safety Basis Requirements”, Appendix A, “General Statement of Safety Basis Policy”, 
Section G, item 5 

Regulatory Basis 
DOE/RL-96-0006 4.1.3.1 Authorization Basis-Authorization Basis 
10 CFR 830, Subpart B Safety Basis Requirements 
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Safety Criterion: 9.2 – 5 
Applicable Project Phases – Operations 

(including Hot Commissioning) and Deactivation 
All proposed revisions to technical safety requirements shall be submitted for regulatory approval 
prior to implementation of the revision.  The submission shall include the basis for the proposed 
revision.  Revisions to the bases sections can be made without DOE approval if the changes are 
editorial in nature and do not make significant changes. 

Implementing Codes and Standards 
10 CFR Part 830, “Nuclear Safety Management” 

Paragraph 830.205, “Technical Safety Requirements”, item (a)(2) 
Subpart B, “Safety Basis Requirements”, Appendix A, “General Statement of Safety Basis Policy”, 
Section G, items 5 and 6 

Regulatory Basis 
10 CFR Part 830, Subpart B, Safety Basis Requirements 

 
9.3 Risk Management Plan 

Safety Criterion: 9.3 – 1 
Applicable Project Phases – Cold Commissioning, Operations 

(including Hot Commissioning) and Deactivation 

A single risk management plan (RMP) shall be submitted to the EPA.  The plan shall include: 

1 An executive summary 
2 A registration form covering all regulated substances handled in covered processes 
3 Offsite consequence analyses (one worst-case release scenario to represent all regulated toxic 

substances held above the threshold quantity, one worst-case release scenario to represent all 
regulated flammable substances held above the threshold quantities, alternative release scenario 
for each regulated toxic substance held above the threshold quantity and one alternative release 
scenario to represent all regulated flammable substances held above the threshold quantity) 

4 The five-year accident history of all accidental releases from covered processes that resulted in 
deaths, injuries, or significant property damage onsite, or known offsite deaths, injuries, 
evacuations, sheltering in place, property damage, or environmental damage 

5 Information on the prevention program elements for the covered processes 
6 Information on the emergency response program elements 
7 Certification that, to the best of the signer’s knowledge, information, and belief formed after 

reasonable inquiry, the information submitted is true, accurate, and complete 

Implementing Codes and Standards 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
40 CFR 68.12  General Requirements 
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40 CFR 68.25  Worst-Case Release Scenario Analysis 
40 CFR 68.28  Alternative Release Scenario Analysis 
40 CFR 68.42  Five-Year Accident History 
40 CFR 68.150  Risk Management Plan - Submission 
40 CFR 68.155  Risk Management Plan - Executive Summary 
40 CFR 68.160  Risk Management Plan - Registration 
40 CFR 68.165  Risk Management Plan - Offsite Consequence Analysis 
40 CFR 68.168  Risk Management Plan - Five-Year Accident History 
40 CFR 68.175  Risk Management Plan - Prevention Program/Program 3 
40 CFR 68.180  Risk Management Plan - Emergency Response Program 
40 CFR 68.185  Risk Management Plan - Certification 

 

Safety Criterion: 9.3 – 2 
Applicable Project Phases – Cold Commissioning, Operations 

(including Hot Commissioning) and Deactivation 

The RMP shall be reviewed and updated as follows: 

1 At least once every five years of its initial submission or most recent update required by items (2) 
through (7) of this section, whichever is later 

2 No later than three years after a newly regulated substance is first listed by EPA 
3 No later than the date on which a new regulated substance is first present in an already covered 

process above a threshold quantity 
4 No later than the date on which a regulated substance is first present above a threshold quantity in 

a new process 
5 Within six months of a change that requires a revised PHA or hazard review 
6 Within six months of a change that requires a revised offsite consequence analysis; and 
7 Within six months of a change that alters the Program level that applied to any covered process 

If a stationary source (i.e., building, structure, equipment) is no longer subject to this part (40 CFR 
68), a revised registration shall be submitted to EPA within six months indicating that the stationary 
source is no longer to be considered a covered process. 

Implementing Codes and Standards 
29 CFR 1910.119, Process Safety Management of Highly Hazardous Chemicals 
40 CFR 68, Chemical Accident Prevention Provisions 

Regulatory Basis 
40 CFR 68.190  Risk Management Plan - Updates 
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1.0 Introduction 

This standard implements the process for establishing a set of radiological, nuclear, and process safety 
requirements and standards as described in DOE/RL-96-0004 and RL/REG-98-17.  The Project refers to 
this process as Integrated Safety Management (ISM).  The project SSC functional classification is 
changing from a system that is derived from DOE/RL-96-0004 and RL/REG-98-17 to one that is based 
on DOE-STD-3009-94. 
 
The activities described below establish radiological, nuclear and process safety standards and 
requirements for design, construction, and operation of the facility.  Establishment of safety standards and 
requirements is an iterative process that takes place throughout the life of the project.  The process 
repeatedly evaluates these standards and requirements based on the evolving design. 
 
The Safety Requirements Document (SRD) provides formal documentation of the standards resulting 
from this process.  Structures, systems, and components (SSCs) that serve to provide reasonable 
assurance that the facility can be operated without undue risk are classified as Important to Safety and are 
defined in Safety Criterion 1.0-6.  For specific SRD safety criteria implementing codes and standards are 
specified for safety design class, safety design significant, safety class, and safety significant SSCs.  For 
specific SRD safety criteria implementing codes and standards for risk reduction class (RRC) and 
additional protection class (APC) SSCs shall be specified using the process set forth in this SRD 
Appendix A ISM process (i.e., the implementing standard for safety standards and requirements 
identification to meet DOE/RL-96-0004) and need not otherwise be specified in the SRD with one 
exception: For appendices to the SRD designated as “implementing standards”, provisions of these 
appendices specified for RRC and APC SSCs remain in effect.  The SRD is updated as needed to reflect 
the results of successive iterations of the standards and requirements identification process (i.e., the ISM 
process).  This paragraph is applicable only to the following Safety Criteria: 4.1-1, 4.1-2, 4.1-3, 4.1-4, 
4.2-1, 4.2-2, 4.2-3, 4.3-1, 4.3-2, 4.3-3, 4.3-4, 4.3-5, 4.3-6, 4.3-7, 4.4-1, 4.4-2, 4.4-3, 4.4-4, 4.4-5, and 
4.4-6.  However, for Safety Criteria 4.1-2 and 4.1-3, the implementing codes and standards contained in 
these safety criteria shall be applicable to APC SSCs designated SC-II or SC-III as they apply to seismic 
performance. 
 

2.0 Process Initiation 

The WTP Project Manager shall ensure implementation of the Project Management Plan, thus assuring 
that adequate resources are available and organized to perform the tasks required by this standard.  
Personnel with appropriate technical backgrounds shall be assigned to the tasks.  This activity also assures 
that the input information required for the safety standards and requirements identification process has 
been collected and organized.  This input information includes the top-level safety standards and 
principles stipulated by DOE in DOE/RL-96-0006 and the laws and regulations applicable to the WTP 
project. 
 
The DOE/RL-96-0004 safety requirements and standards identification Process Manager for the project is 
appointed by the Project Director.  The Process Manager facilitates, directs and manages the ISM 
activities (e.g. hazards evaluation) consistent with DOE/RL-96-0004. 
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The Process Manager chairs the DOE/RL-96-0004 safety requirements and standards identification 
Process Management Team (PMT).  The PMT is constituted in accordance with project implementing 
documents and includes managers from the following project organizations: 
 
• Environmental and Nuclear Safety 
• Engineering 
• Operations 
 
The Process Management Team shall oversee the ISM process and shall provide resources and resolve 
issues as necessary.  The PMT shall set up ISM Teams for the conduct of ISM usually on a plant system 
basis.  During facility operation, the process hazard analysis shall be updated to reflect changes 
concurrently with the annual update of the FSAR.  In addition the process hazard analysis will be updated 
and submitted to the Office of River Protection as required by RL/REG-97-13, Office of River Protection 
Position of Contractor-Initiated Changes to the Authorization Basis.  Individual PMT members shall 
provide various subject matter experts to help fulfill the roles required of the ISM Teams for conduct of 
the ISM process. 
 

3.0 Identification of Work 

The aim of this activity is to describe the work that will be performed so that the hazards inherent in the 
work can be identified and evaluated.  Work activity experts who have extensive knowledge of the overall 
processing approach and are integrally associated with the facility design shall perform this activity.  
Work activity experts shall be drawn from the following WTP organizations: 
 
• Engineering staff 
• Operations staff 
 
When appropriate, the PMT may also draw work activity experts from the staff of other departments, such 
as from Construction. 
 
In an overall sense, identification of work involves definition of the project mission and identification of 
the processes that must be performed to accomplish the mission.  It includes selection of optimum 
functions, processes, and parameters through trade studies and definition of functional requirements.  
Identification of work for the purpose of design development involves definition of various plant systems, 
structures, and components.  This latter definition is the focus for the ISM Teams created to conduct ISM 
on a plant system basis. 
 
The product of this activity includes: 
 
• Process description 
• System descriptions 
• Descriptions of key structures 
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• Basis of design documents 
• PFDs, MFDs, and P&IDs 
 

4.0 Hazard Evaluation 

The aim of the hazard evaluation activity is to identify and characterize the hazards resulting from the 
work.  The ISM Teams shall conduct the hazard evaluation activity on a plant system basis.  These teams 
shall include work activity experts (as defined in Section 3.0), hazard assessment experts, and hazard 
control experts. 
 
Hazard assessment experts and hazard control experts shall generally be members of the technical staffs 
of the Safety Analysis Manager and of the Safety Implementation Manager.  The process management 
team shall provide additional technical resources as required to evaluate the hazards. 
 
The hazard evaluation shall address hazards inherent in normal operation as well as potential accidents 
resulting from abnormal internal and external events. 
 
The hazard evaluation shall comprise the following elements: 
 
• Identification of Hazards 
• Identification of Potential Accident/Event Sequences 
• Estimation of Consequences 
• Estimation of Event Frequencies 
• Consideration of Dependent Failures 
• Selection and Analysis of Design Basis Events 
• Definition of Operating Environment 
• Identification of Potential Control Strategies 
• Documentation of the Hazard Evaluation 
 
These elements are discussed below. 
 
4.1 Identification of Hazards 

The objective of this element is to systematically identify the hazards associated with the defined work. 
 
The ISM Teams shall compile a list of hazardous materials and energy sources associated with the facility 
processes, design, and operations.  This list shall be compiled based on the identified work.  This 
compilation provides information used to identify potential accidents resulting in the uncontrolled release 
of hazardous material or energy to facility or co-located workers, the public, and the environment.  The 
team may use checklists to guide the compilation process and to assure that all potential hazards from 
both natural and manmade sources originating from outside and inside the facility are addressed. 
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4.2 Identification of Potential Accident/Event Sequences 

The objective of this element is to perform a structured and systematic examination of the facility and its 
operations to identify potential accidents (including those resulting from common mode and common 
cause failures).  The team shall conduct this examination using methodologies and guidelines in AIChE 
(1992). 
 
4.3 Estimation of Consequences 

4.3.1 Accident Severity Level Identification 

A severity level, SL, shall be assigned to each postulated radiological accident with co-located worker 
and public receptor consequences.  The severity level shall reflect the unmitigated consequences of the 
postulated accident (i.e., should not credit SSCs that prevent or mitigate the release) with the following 
exception.  The severity level assignment may credit the contribution that a cell or cave makes to a leak 
path factor, to limitation of spilled liquid pool size, or to plateout when the credited aspect of the cell or 
cave is not challenged by the event.  Consequence estimates supporting severity level assignment shall be 
based on bounding assumptions regarding such factors as quantity, form, leak path, plateout, and location 
of the radioactive material available for release, and the energy sources available to interact with the 
hazardous material.  Severity level consequence estimates shall be evaluated as ground level releases.  
The severity level shall be defined as follows: 
 

SL 
Facility Worker 
Consequence* 

Collocated Worker 
Consequence Public Consequence 

SL-1 > 100 rem/event > 100 rem/event > 5 rem/event 

SL-2 5 - 100 rem/event 5 - 100 rem/event 1 - 5 rem/event 

SL-3 1 - 5 rem/event 1 - 5 rem/event 0.1 - 1 rem/event 

SL-4 < 1 rem/event < 1 rem/event < 0.1 rem/event 

*The column for “Facility Worker Consequences” is not applicable to the SC, SS, or APC 
classification scheme (DOE Standard 3009) 

 
 

Facility Worker Consequence Determination* 

Facility Worker 
Consequence 

Ranking 

Qualitative Criteria 

High Prompt worker fatality or serious injuries (e.g., immediately life threatening or 
permanently disabling) or significant radiological or chemical exposures. 
• >100 rem 
• >ERPG-3 
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Facility Worker Consequence Determination* 

Facility Worker 
Consequence 

Ranking 

Qualitative Criteria 

Moderate Injuries that might require hospitalization but are not immediately 
life-threatening and are not permanently disabling 
• 25-100 rem 
• ERPG-2 to ERPG-3 

Low Less than moderate consequences 

Standard Industrial 1. Other hazards typically encountered in the nuclear and chemical industry, 
regardless of potential consequences. 

2. Other hazards for which national or regional regulatory bodies exist outside 
of the DOE (e.g., OSHA) 

∗ This table is applicable to the SC, SS, and APC classification scheme (DOE Standard 3009) 
 
Consequences to the co-located worker and the public shall be evaluated at the locations specified in the 
Safety Requirements Document, Volume II, Safety Criterion 2.0-1. 
 
Early in the design, the severity level estimate may be quantitative analysis or a qualitative assessment 
based on the experience of the ISM Teams.  Assumptions upon which the severity level estimates are 
based shall be documented and linked by reference to the hazardous situation to which they apply.  As the 
design progresses, formal accident analyses are performed as described in Section 4.3.2.  These accident 
analyses do not address all of the potential accidents identified, but they do address bounding events.  As 
the design progresses, early assumptions may be confirmed or replaced by design information.  If later 
design information changes the conclusion of the severity level assessment, the effect of the change on 
subsequent activities of the ISM process shall be evaluated by the ISM Team. 
 
Under the SC, SS, and APC safety classification scheme severity level designations are not required for 
postulated accidents that have only facility worker consequences.  For these situations, facility worker 
consequences are estimated based on qualitative evaluation at the worst-case occupied location based on 
the consequence classification system shown above. 
 
The potential consequences of releases of hazardous chemicals shall also be assessed.  The assessment 
shall consider both the inherent hazard of the chemical itself, and the potential for the chemical hazard to 
initiate or exacerbate a radiological hazard. 
 
4.3.2 Accident Analysis 

Accident analyses provide confirmation of the estimates of accident consequences made by the ISM 
Teams (Section 4.3.1) and confirm the selection of the preferred hazard control strategies (Section 5.0). 
 
The formal accident analyses shall address internal design basis events, man-made external events, and 
natural phenomena hazards. 
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The postulated internal events shall be grouped by type.  Potential groupings include the following: 
 
• Liquid spills 
• Spills of solid materials 
• Pressurized releases 
• Chemical reactions 
• Boiling 
• Flammable gas ignition 
• Fires 
• Load drops 
• Criticality (prevented) 
 
The accident analysis shall consider the following factors to the extent they are important to the scenario 
in consideration: 
 
• The quantity and nature of the material at risk. 
• The respirable release fraction. 
• The fraction of the airborne material released to potentially occupied locations or the environment. 
• Atmospheric dispersion. 
• Radiological composition of the material released. 
• External radiation field. 
• Exposure times. 
 
The accident analysis shall address the potential consequence to co-located workers and the public.  For 
facility workers, qualitative assessment of consequences as part of the hazards analysis (ISM) process is 
appropriate and sufficient.  This qualitative assessment is documented and supported in project documents 
and summarized in the PSAR.  In unique instances, quantitative calculation of worker consequences may 
be required to further define a hazardous situation in support of the ISM control selection process. 
 
4.3.3 Normal Conditions 

Some hazards inherent in normal operation must be mitigated to comply with the standards for normal 
operation in SRD Chapter 2.0.  Such hazards shall be addressed in accordance with the WTP Radiation 
Protection Plan. 
 
4.4 Estimation of Event Frequencies 

There is normally insufficient information early in the design to accurately quantify the frequency of 
postulated internal events because this frequency depends on the design of the SSCs that implement the 
control strategy used to manage the hazard.  At an early stage, frequency evaluations may be based on the 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4j 

Appendix A: Implementing Standard for Safety Standards and Requirements Identification 

7/10/2007 1:08 PM 

A-7 

team’s experience with similar hazards in similar facilities.  The team shall validate these estimates as the 
design develops. 
 
As the design matures, information on the frequency of hazardous events may be gained from the use of 
hazard evaluation techniques that provide frequency data (e.g., event and fault trees).  Evaluations of the 
frequency of failure in redundant systems or in diverse systems using similar equipment shall consider 
dependent failures. 
 
The frequencies of design basis external events may be derived from existing analyses (e.g., safety 
analyses for adjacent facilities), from evaluation of historical data (e.g., transportation data), or from 
site-specific information (e.g., seismic history). 
 
4.5 Consideration for Dependent Failures 

The potential for dependent failure mechanisms shall be identified and considered during the estimation 
of accident frequencies when seeking control strategies.  Without such consideration, the results may be 
potentially non-conservative (i.e., result in unjustifiably optimistic predictions of accident frequencies or 
process reliabilities, given the selected strategies). 
 
Three broad categories of dependencies are used to classify and define the dependent failures that are 
expected to be important to the WTP project.  Each represents a functionally different way in which 
commonalties between redundant systems, trains, or components can potentially reduce their overall 
expected reliability and are defined as follows: 
 
• Functional dependencies 
• Spatial dependencies 
• Institutional dependencies 
 
Functional Dependencies.  These dependencies reflect the reliance of multiple systems, trains, or 
components on a single system, train, component, or process condition.  These dependencies typically 
result from: 
 
• Process upsets that present simultaneous challenges to redundant systems, trains, or components. 
• Failure of individual components that provide multiple functions. 
• Failure of individuals components that are shared by otherwise independent trains or systems. 
• Failure of common support systems that provide motive power, cooling, control, and actuation of 

process and safety components throughout the facility. 
• Dependent system failures which result from operator error, where the operator is serving as a system 

control element. 
 
Spatial Dependencies.  Spatial dependencies between otherwise independent pieces of equipment 
originate with their relative locations and the potential for physical interactions or common loss. 
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Examples include the near simultaneous failure of two components as a result of their co-location in an 
area that experiences the effects of: 
 
• Internal fires or explosions. 
• Internal floods from such equipment as failed tanks and cooling systems. 
• Externally applied forces and loads from such events as seismic activity, airplane crashes and vehicle 

crashes. 
• Natural forces and environmental conditions, e.g., severe weather, lightning, floods, and external 

fires. 
 
Institutional Dependencies.  Institutional dependencies come from activities within the plant which are 
conducted by maintenance workers, operators, designers, and equipment procurers that result in the 
near-simultaneous failure of otherwise independent components.  These may also be called common 
cause failures because their effect is often manifest as a set of components failing in the same way at 
approximately the same time.  Examples of the causes for failure of this type include: 
 
• Use of identical components with the same maintenance and operating cycle that contributes to near 

simultaneous wear-out. 
• Use of identical components that lead to the appearance of coincident failures resulting from inherent 

design weaknesses or from the misapplication of hardware (improper service factor). 
• Labeling, training, procedural, and administrative control inadequacies that allow, or cause, 

operators/maintenance workers to make the same or similar errors on more than one system, train, or 
component. 

• Using a single maintenance crew to maintain/adjust/calibrate independent equipment during the same 
time period (a mistake/error during the maintenance or restoration of one piece of equipment is 
repeated on a second, similar piece of equipment so that the probability of near simultaneous failure is 
increased). 

 
4.6 Selection and Analysis of Design Basis Events 

The hazard evaluation performed by the ISM Team involves the identification of internal hazards and 
hazardous situations leading to the selection of a set of internal design basis events.  These design basis 
events shall be selected to establish a set of bounding performance requirements for the SSCs relied upon 
to control the internal hazards and hazardous situations.  Analysis of the design basis events also provides 
confirmation that the design satisfies the requirements of SRD Volume II Safety Criteria 2.0-1 and 2.0-2. 
 
The hazard evaluation shall also select a set of external man made design basis events based upon 
information provided to the ISM Team on nearby facilities and transportation.  These events shall 
establish a set of bounding performance requirements for the SSCs relied upon to mitigate these external 
events. 
 
Design basis natural phenomena loads shall be as defined in the SRD Volume II Safety Criterion 4.1-3. 
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4.7 Definition of Operating Environment 

The hazard evaluation shall define a set of bounding operating conditions in which SSCs relied upon to 
control hazards must function.  Environmental parameters to be addressed include the following: 
 
• Temperature 
• Pressure 
• Humidity 
• Radiation Levels 
• Chemical Environment 
 
4.8 Identification of Potential Hazard Control Strategies 

Based on the experience and judgement of team members, the ISM Team shall identify one or more 
potential hazard control strategies to manage each potential accident (i.e., hazardous situations that may 
result in unacceptable consequences).  This set of potential hazard control strategies shall address means 
of preventing the potential accident and should address means of mitigating the consequences of the 
accident.  The function(s) of each potential hazard control strategy should be clearly described.  Potential 
hazard control strategies shall be identified to manage accident conditions arising from upsets in the 
process, conditions arising from external events, and conditions inherent in the normal operation of the 
process. 
 
4.9 Documentation of the Hazard Evaluation 

The results of the hazard evaluation shall be documented in the safety analysis report (SAR).  The results 
of the process of conducting the various steps of the hazard evaluation shall be contained or referenced in 
a hazard database.  For each hazard considered, the hazard database shall record or reference the 
following information produced by the hazard evaluation: 
 
• Hazard identifier 
• Hazard description 
• Initiators of the hazardous situation 
• Hazard severity level estimates for the public and co-located workers.   
• Qualitative hazard consequence determination result for the facility worker.  For SDC, SDS, and RRC 

SSCs for facility workers, severity level estimates may be determined qualitatively.  For SS and APC 
SSCs for facility workers, qualitative consequence estimates are characterized as High, Moderate, or 
Low per Section 4.3.1 of this Appendix. 

• Basis for the severity level assignment or qualitative hazard consequence determination result, 
including assumptions affecting the estimate 

• Hazard frequency estimate 
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• Basis for frequency estimate 
• Potential hazard control strategies and functional requirements 
• References for the hazard (these would typically be products of the work identification process) 
 
The SAR shall also contain information on the performance of the hazard evaluation.  This information 
shall include the following: 
 
• Description of the comprehensive approach to hazard evaluation 
• Description of the methodology for identification and quantification of work hazards 
• Description of the methodology for identifying potential accident scenarios 
• Description of the methodology for consequence assessment 
• Clear identification of assumptions (e.g., quantity and form of material at risk, rate of release and 

relevant process conditions) that may drive or inhibit the potential accident 
• Evidence of appropriate staffing, and adequate technical staffing and structure applied to the hazard 

evaluation 
 

5.0 Development of Preferred Hazard Control Strategies 

The aim of this activity is to identify a means of controlling each of the hazards identified in the hazard 
evaluation.  The ISM Teams that include work activity experts, hazard assessment experts, and hazard 
control experts, as discussed in Sections 3.0 and 4.0, perform this activity. 
 
The PMT members shall provide additional technical resources as required to develop the preferred 
hazard control strategies. 
 
The ISM Teams select preferred control strategies based on the set of potential controls identified by the 
hazard evaluation team.  Selection of the preferred strategy considers the following factors: 
 
• The functions required of the preferred hazard control strategy in order to control the hazard 
• The degree of defense in depth and reliability provided by the preferred hazard control strategy.  The 

Implementing Standard for Defense in Depth provides requirements and goals in this area. 
• Applicable design basis events. 
• The operating environment (e.g., temperature and humidity) in which the SSCs implementing the 

preferred hazard control strategy must function. 
• Effectiveness and efficiency of the preferred hazard control strategy. 
• Conformance with the DOE stipulated top level standards. 
• Compliance with applicable laws and regulations. 
 
The preferred hazard control strategy should be documented in the SAR and will typically comprise a 
series of elements including some or all of the following: 
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• Passive and/or active SSCs that function to prevent the release (that is, SSCs that reduce the 
probability that a release will occur) 

• Passive and/or active SSCs that function to mitigate the release (that is, SSCs that reduce the 
consequences once a release has occurred) 

• Administrative controls (for example, limits on inventory) 
 
Consistent with the defense in depth principle, the control strategy development should emphasize 
preventive measures.  It should also emphasize passive SSCs over active SSCs and retention of released 
material over dispersion.  Ideally, the preferred control strategy should incorporate SSCs that prevent 
releases and SSCs that mitigate the consequences of a release, should it occur. 
 
Once the preferred control strategy is identified, it shall be evaluated for the most bounding conditions 
(i.e., the most demanding requirements imposed by the set of hazardous situations that credit the function 
of the control strategy) using the techniques described in Section 4.3 through 4.5.  In addition, the 
evaluation of the preferred hazard control strategy shall identify the measures necessary to assure that it 
performs its functions reliably.  Such measures include maintenance requirements, testing intervals and 
calibration frequency.  The results of this evaluation serve to confirm that the preferred hazard control 
strategy is capable of satisfying SRD Safety Criterion 2.0-1. 
 
If credit is taken for operator action to satisfy the public radiological exposure standards of Safety 
Criterion 2.0-1, adequate radiation protection is provided to permit access and occupancy of the control 
room or other control locations under accident conditions without personnel receiving radiation doses in 
excess of 5 rem total effective dose equivalent (TEDE), 30 rem thyroid, and 30 rem beta skin for the 
duration of the accident.  In the event operator action is not required, other than immediate actions 
required to place the facility operation into a safe state, then the worker exposure standards of Safety 
Criterion 2.0-1 apply.  If credit is taken for operator action to satisfy public chemical exposure to the 
standards of Safety Criterion 2.0-2, provisions for operational access and control are made so that the 
operator exposure does not exceed the limits specified in Safety Criterion 4.3-7. 
 
Documentation of the hazard control strategy development process shall clearly indicate selection of the 
preferred hazard control strategies and show the linkage of the control strategies to the respective hazards.  
The preferred control strategy should be described in terms of the safety functions required (e.g., limit 
release of radionuclides, etc.) and in terms of a set of engineered features, administrative controls 
(procedures and training), and management systems selected for implementing the strategy.  When the 
nature of the hazard or hazardous situation is such that the appropriate preferred hazard control strategy is 
self-evident, the documentation need only demonstrate that the control strategy meets most, if not all, of 
the selection criteria, and need not provide a discussion of other, nonapplicable control strategies.  
Similarly, where a proven preferred hazard control strategy that is appropriate to the hazard exists and it is 
obvious to the team that there are no other alternative control strategies that could be equally attractive, 
then the documentation need only demonstrate that the control strategy meets most, if not all, of the 
selection criteria.  Otherwise, the documentation should identify all control strategies considered and 
provide a defensible rationale for selection of the preferred strategy. 
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The following information produced by the preferred hazard control strategy definition shall be recorded 
in the hazard database: 
 
• Preferred hazard control strategy 
• Linkage of the preferred hazard control strategy to the respective hazards 
• Rationale for preferred hazard control strategy selection 
• Defense in depth provided 
• Control strategy functions and performance requirements 
• Estimate of the unmitigated event frequency 
• Estimate of the consequences from the mitigated event (by performance of the Design Basis Event 

[DBE] analysis) 
• Applicable design basis events (e.g., design basis earthquake) 
 
One of the issues in developing a preferred hazard control strategy for a particular hazard or hazardous 
situation is determining the number of layers of prevention and mitigation appropriate for the hazard.  The 
preferred hazard control strategies shall conform to the requirements defined in the Implementing 
Standard for Defense in Depth.  In addition, the following guidance shall be considered in developing 
preferred hazard control strategies. 
 
5.1 Approach for Radiological Release Events 

The general WTP design approach is to provide two confinement barriers against the release of 
radiological materials.  For process systems, during normal operation the process vessels, piping and 
dedicated process vessel ventilation systems form the primary confinement barrier; the process cells and 
associated ventilation system form the secondary confinement barrier.  Releases from the primary 
confinement are mitigated by the secondary confinement. 
 
The mitigated or prevented consequences resulting from implementation of the control strategy must 
conform to SRD Safety Criterion 2.0-1. 
 
5.2 Approach for Direct Radiation Exposure Events 

The general WTP design approach is to provide one passive physical barrier against exposure to direct 
radiation.  For radiological materials that are contained with the process cells, the cell shield wall usually 
provides this barrier.  For radiological material inventories located out of cells, container shielding usually 
serves as this barrier. 
 
The accident severity levels defined in Section 4.3.1 for radiological release events also apply to radiation 
exposure events. 
 
As was the case for radiological release events discussed in Section 5.1, administrative controls alone 
may be credited as the controls that protect facility workers, when appropriate.  Timely evacuation from 
the vicinity of the hazard is considered to be an administrative control. 
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5.3 Approach for Chemical Events 

The potential consequences of hazardous chemicals shall also be assessed.  The assessment shall consider 
both the inherent hazard of the chemical itself, and the potential for the chemical hazard to initiate or 
exacerbate a radiological hazard. 
 
As many of the chemical hazards of the WTP are not unique to the facility, the selection of preferred 
hazard control strategies begins with the identification of what has been required and accepted as 
prevention and mitigation features for industrial plants with a similar chemical hazard.  To implement this 
activity the ISM Team documents the types of prevention and mitigation features typically used at 
facilities with similar chemical hazards and comments on the appropriateness of the features for the WTP.  
Those that are appropriate for the WTP are identified as preferred hazard control strategies for preventing 
or mitigating the associated hazardous situation for the WTP. 
 
If the chemical hazard for the WTP poses a chemical risk that is unique to the WTP, additional (or 
augmented) accident prevention and/or mitigation features shall be considered.  Some unique aspects of 
the WTP that would drive this consideration are: 
 
1 The chemical hazard does not exist in many other facilities such that the database of prevention and 

mitigation features is limited. 
2 The method of physically containing the hazardous chemical at the vitrification plant is different from 

normal industry practice. 
3 The facility worker at the vitrification plant might work closer to the hazard. 
4 The vitrification plant facility workers have less opportunity to isolate themselves from the chemical 

release (e.g., in industry practice the chemical is usually stored outside but for the WTP it is stored 
inside a building with a difficult egress). 

5 The chemical hazard may lead to a hazardous situation that could adversely impact the ability of the 
operators to maintain the facility in a safe state. 

 
5.4 Approach for Hydrogen Explosion Events in Piping and Line-Mounted 

Components1 

The approach for hydrogen explosion events in piping and line-mounted components, such as valves, 
pumps, and heat exchangers, requires two confinement barriers to prevent the release of radiological 
material.  The first barrier is the piping or line-mounted component itself.  The second barrier is the cell 
structure and ventilation system.  Releases from the primary confinement are mitigated by the secondary 
confinement.  The approach also includes ancillary vessels, piping, and other components internal to 
process vessel.  The approach excludes explosion events that involve process vessel headspace 
detonations due to the potential for this type of explosion to damage the secondary confinement.  It also 
excludes explosions whose effect could eventually lead to a vessel headspace detonation, e.g., a loss of a 
process vessel forced purge system function. 
 
                                                      
1 Line-mounted components are pipe supported pressure boundary components and include mechanical 
elements suitable for joining or assembly into pressure-tight fluid-containing piping systems. 
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Control strategies for hydrogen explosion events in piping and line-mounted components may allow 
hydrogen accumulations that would not challenge the primary barrier.  A hydrogen accumulation does not 
challenge the primary barrier if its explosion results in an elastic structural response.  The structural 
response is considered elastic if there is no more than 0.2 % strain.  Such accumulations are not allowed if 
they could result in other dynamic responses that would damage other SC or SS SSCs required to protect 
the public or the workers.  A preventative control strategy shall be implemented where unacceptable 
accumulation of hydrogen may occur.  The consequences resulting from implementation of the control 
strategy must conform to SRD Safety Criterion 2.0-1 and 2.0-2. 
 
The rate at which hydrogen accumulates must be considered, in addition to the consequences of the 
hydrogen explosion.  The irradiated water and waste produce hydrogen at a continuous and predictable 
rate.  Given sufficient time, hydrogen may accumulate to explosive levels, and as more hydrogen 
accumulates, the energy associated with a hydrogen explosion increases.  Failure of the pipe must be 
considered at any time after the hydrogen accumulates to the point at which its explosion can challenge 
the primary barrier provided by the piping or line-mounted components (i.e., exceeds an elastic structural 
response).  Progression to a serious accident will require long durations in many of the piping and piping 
system components.  As such, control strategies that halt the progression of the events toward a serious 
accident can be considered.  The time to accumulate sufficient hydrogen to explode can be predicted and 
the amount of time to take corrective actions determined, and depending on the time available either 
operator actions or engineered controls may be credited to halt the accident before it progresses to the 
point at which the Safety Criteria 2.0-1 and/or 2.0-2 exposure standards could be exceeded. 
 

6.0 Classification of Structures, Systems, and Components 

Structures, systems, and components that serve as preferred hazard control strategies are classified as 
Important to Safety and further classified into subcategories of Important to Safety in accordance with 
SRD Safety Criterion 1.0-6.  The quality levels assigned to SSCs and the attributes of these quality levels 
are provided in the Quality Assurance Manual (BNI 2001). 
 
Safety Structures, systems, and components means both safety structures, systems, and components 
and safety significant structures, systems, and components. 
 
Safety-class structures, systems, and components (SC SSCs) means the structures, systems, or 
components, including portions of process systems, whose preventive or mitigative function is necessary 
to limit radioactive hazardous material exposure to the public, as determined from safety analyses. 
 
For the WTP project, safety-class SSCs include: 
 
• SSCs determined by safety analysis to perform a preventative or mitigative function necessary to 

limit the radiological release resulting in an SL-1 consequence to the public or limit the radiological 
consequences from an SL-1 event to the public2. 

                                                      
2 SL-1 events to the public are unmitigated events with public consequences greater than 5 rem.  
Consequences in this range meet the Evaluation Guidelines described in DOE G 420.1-1 and DOE STD-
3009-94 (i.e., they are “in the rem range” for design or “challenge” or “approach” the 25 rem Evaluation 
Guideline). 
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• Support SSCs to safety-class SSCs if their failures can prevent a safety-class SSC from performing its 
safety functions3 

• SSCs determined by the criticality safety analysis to prevent an inadvertent criticality. 
 
Safety-significant structures, systems, and components (SS SSCs) means the structures, systems, and 
components which are not designated as safety-class structures, systems, and components, but whose 
preventive or mitigative function is a major contributor of defense in depth and/or worker safety as 
determined from safety analyses. 
 
For the WTP project, safety-significant SSCs include: 
 
• SSCs determined by safety analysis to perform a preventive or mitigative function necessary to limit 

the radiological release resulting in an SL-1 event to the co-located worker or SL-2 event to the public 
or limit the radiological consequences from an SL-1 event to the co-located worker or SL-2 event to 
the public. 

• SSCs determined by safety analysis to perform a preventive or mitigative function necessary to limit 
the chemical consequences from an event that exceed worker or public exposure standards in Safety 
Criterion 2.0-2. 

• Support SSCs to safety-significant SSCs that prevent or mitigate accidents with the potential for 
significant onsite consequences should be classified as safety significant if their failures prevent a 
safety-significant SSC from performing its safety-function.2 

• SSCs, determined by safety analysis, whose failure is estimated to result in a prompt worker fatality 
or serious injuries (e.g., loss of eye, loss of limb) or significant radiological exposures to workers.4  
SSCs for protection from standard industrial hazards are not safety-significant.  Support SSCs to 
safety-significant SSCs that prevent or mitigate accidents with the potential for significant localized 
consequences need not be classified as safety-significant. 

• SSCs determined by the safety analysis that are major contributors to defense in depth for protection 
of the public or co-located workers. 

• SSCs determined by safety analysis to prevent or mitigate a facility worker hazard categorized as 
high. 

 
Additional-protection class structures, systems, and components (APC SSCs) means important to 
safety SSCs that are neither safety-class nor safety-significant. 
 

                                                      
3 Support SSCs are those SSCs that are relied upon by the safety SSC to perform its intended safety 
function (e.g., electrical power sources for ventilation, raceway systems that support SC and SS cables, 
the physical support structures for SC and SS systems). 
4 This is neither an evaluation guideline nor a quantitative criterion.  It represents a threshold of concern 
for which safety-significant SSC designation may be warranted.  Estimates of worker consequences for 
the purpose of safety-significant SSC designation are not intended to require detailed analytical modeling, 
due to the uncertainties in analyses, especially for facility workers.  Considerations should be based on 
engineering judgement of possible effects and the potential added value of safety-significant SSC 
designation. 
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For the WTP project, APC SSCs include SSCs not designated as safety-class or safety-significant such as 
those that: 
 
• Ensure the integrity of boundaries retaining significant amounts of radioactive materials. 
• Ensure the integrity of boundaries retaining significant amounts of extremely hazardous chemicals. 
• Contribute significantly to achieving the risk goals of Safety Criteria 1.0-2 and 1.0-3. 
• Bring the facility to a safe state.  These SSCs may provide automatic system response to such events 

or may be SSCs such as monitors or alarms that alert operators to the necessity of taking manual 
action. 

• Whose failure under NPH loads could prevent a SC, SS, or APC SSC with NPH safety function from 
performing that function. 

• Whose failure under NPH loads by itself or in combination with one or more SSCs may result in loss 
of function of any emergency handling, hazard recovery, fire suppression, emergency preparedness, 
communication, or power system that may be needed to preserve the health and safety of workers and 
visitors. 

 
In addition, APC SSCs include: 
 
• SSCs determined by safety analysis to prevent or mitigate a facility worker hazard categorized as 

moderate. 
• SSCs determined by safety analysis to prevent or mitigate an SL-3 event to the co-located worker. 
• SSCs determined by the ISM team to enhance protection of the public, co-located worker, or facility 

worker. 
 

7.0 Identification of Standards 

Identification of standards is an iterative activity.  Initially, the set of standards and requirements is 
derived from a general understanding of the hazards and hazardous situations inherent in the work.  As 
the design evolves, the hazard evaluation and the development of the preferred hazard control strategies 
justify tailoring the set of standards to better fit the hazards. 
 
The identification of engineering/design, manufacture/fabrication, and construction standards is 
performed by an ISM Team including work activity experts, hazard assessment experts, hazard control 
experts, as discussed in Sections 3.0 and 4.0, and standards experts.  This ISM Team need not be the same 
team that performed the previous work identification and hazard evaluation activities.  Identification of 
other standards (e.g., quality assurance, conduct of operations, etc.) will be performed by specially 
constituted teams formed by the PMT.  The aim of this activity is to identify a tailored set of standards 
and requirements that will assure adequate safety when implemented. 
 
The process management team shall provide additional technical resources as required to identify the 
standards.  Standards experts shall be drawn from the appropriate WTP organizations. 
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The standards identified are evaluated and tailored for each control strategy based on compliance with 
applicable laws and regulations and conformance with the DOE-stipulated top level standards, plus the 
output of the preceding hazard evaluation and control strategy development steps.  Typical considerations 
include the following: 
 
• The severity level of the hazard 
• The number of independent SSCs that comprise the preferred hazard control strategy 
• The preferred hazard control strategy functions - recognizing that a specific control strategy may have 

multiple functions and serve to control multiple hazards 
• The service (operating) environment (such as temperature and humidity) 
• The applicable design basis events analysis 
• The reliability required of the preferred hazard control strategy 
 
Documentation of the standards and requirements identification process provides justification of the set 
selected and links each preferred hazard control strategy to its associated set of standards.  The 
information generated during standards selection is retained in one or more databases for each preferred 
hazard control strategy: 
 
• Preferred hazard control strategy 
• Service environment 
• Applicable design basis events 
• Applicable standards 
• Performance requirements 
• Testing/calibration requirements 
• In-service inspection requirements 
• Maintenance requirements 
• Quality level 
• Standards justification 
 
This information is structured so it can be linked to the preferred hazard control strategies in the hazard 
evaluation records.  This provides a link from the hazards and hazardous situations through the preferred 
hazard control strategies to the standards.  Not all of this information will be available early in the design.  
For example, it will not be possible to define maintenance and testing requirements until the design is 
mature. 
 
As the standards are tailored, discrepancies with the current version of the SRD may arise.  Such 
discrepancies shall be recorded.  Formal changes to the SRD require approval from DOE. 
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8.0 Confirmation of Standards 

Based on the recommendation of the PMT, the WTP Project Safety Committee (PSC) Chair requests the 
PSC to confirm the selected set of standards.  The PSC defines a review approach, carries out the review, 
and documents the findings of the review.  Resolution of PSC comments shall be documented. 
 

9.0 Formal Documentation 

Following confirmation by the PSC, the results of the standards selection process shall be documented in 
the SRD.  The SRD shall incorporate documentation supporting these results by reference.  The SRD 
shall identify and justify the set of requirements and standards selected to provide adequate protection of 
workers, the public, and the environment. 
 

10.0 Recommendation 

The recommended set of standards shall be certified in accordance with project implementing documents.  
When properly implemented, the set of standards: 
 
1) Provides adequate safety 
2) Complies with applicable laws and regulations, and 
3) Conforms with the Top-Level Safety Standards and Principles 
 

11.0 Maintenance of the SRD 

Consistency of the SRD with current design information, hazards assessment, hazards control, and 
selected standards during the SRD development is ensured by participating with the personnel responsible 
for design and hazards analysis activities in the SRD development process as well as through reviews of 
the SRD, PSAR, and design information.  Additionally, for design-related criteria, a review of the Safety 
Criteria against facility design will be conducted to ensure the Safety Criteria are met by the design.  
Figure A-1 depicts this process. 
 
Proposed changes to the SRD are evaluated for impact on safety and compliance with regulations and the 
authorization basis (including hazard and accident analysis).  These changes are then reviewed and 
approved commensurate with the process applied to the original configuration, including regulatory 
approval prior to implementing changes that could be considered as decreasing the level of safety.  The 
essential elements of DOE/RL-96-0004, Process for Establishing a Set of Radiological, Nuclear, and 
Process Safety Standards and Requirements for the RPP Waste Treatment Plant Contractor, as addressed 
in the original development of the SRD, are maintained, including the use of subject matter experts and 
the use of an equivalent level of review and approval of the proposed change. 
 
After issuance of the construction approval, but prior to issuance of the SRD as part of the Operating 
Authorization Request package, the SRD will be controlled through the configuration management 
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process.  Additionally, DOE will be notified when the hazard analysis identifies a new situation affecting 
public safety or a significant revision occurs in a law or regulation that affects the design. 
 
Figure A-1 SRD Compliance Process 
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12.0 Use of Newer Versions of Daughter-Level Codes and Standards as 
Referenced in SRD Implementing Codes and Standards 

Daughter-level codes and standards (hereafter called codes) are those codes typically referenced in the 
SRD-listed implementing codes and standards referred to as parents.  Daughter codes and standards 
specify certain design requirements including materials of construction, design tolerances, fabrication and 
construction processes and methodologies, testing requirements, preservation and cleanliness, and other 
support attributes.  Daughter codes and standards provide detailed information to engineers on how to 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4j 

Appendix A: Implementing Standard for Safety Standards and Requirements Identification 

7/10/2007 1:08 PM 

A-20 

ensure strength, durability, reliability, and ultimate quality of SSCs.  These details change over the course 
of years as the national code committees revise the codes to improve on material and technology advances 
in the engineering disciplines.  Newer versions of a daughter code are directly comparable and 
substantially alike in philosophy and approach as the original code.  As a result, a newer version will not 
preclude an applicable SSC from performing its intended safety function, or change the basis for the 
selection of the parent code. 
 
Engineers are permitted to use daughter-level codes beginning with the year of issue referenced in the 
applicable parent code, or newer.  This decision shall be made using engineering judgment typically 
employed when making engineering design decisions.  The design of ITS SSCs must meet all safety 
function requirements and continue to meet the applicable SRD Safety Criterion. 
 
An adopted newer version of the daughter code or standard must be directly comparable and essentially 
equivalent in approach.  If the adopted newer version of the daughter code or standard is not directly 
comparable and essentially equivalent, then a case-by-case safety evaluation must be performed for the 
adopted daughter code or standard. 
 
Versions of daughter codes pre-dating the SRD-referenced year of issue may be used upon completion of 
a case-by-case deviation safety evaluation as provided for in project procedures. 
 

13.0 Definitions 

Credible event: Any event with a frequency greater than 10-6 per year, including allowance for 
uncertainties. 
 
Dependent Failures (Modarres 1993): In general, dependent failures are defined as events in which the 
probability of each failure is dependent upon the occurrence of other failures. 
 
Important to Safety: Structures, systems, and components that serve to provide reasonable assurance 
that the facility can be operated without undue risk to the health and safety of the workers and the public.  
It encompasses the broad class of facility features addressed (not necessarily explicitly) in the top-level 
radiological, nuclear, and process safety standards and principles that contribute to the safe operation and 
protection of workers and the public during all phases and aspects of facility operations (i.e., normal 
operation as well as accident mitigation). 
 
This definition includes not only those structures, systems, and components that perform safety functions 
and traditionally have been classified as safety class, safety-related, or safety-grade, but also those that 
place frequent demands on or adversely affect the performance of safety functions if they fail or 
malfunction, i.e., support systems, subsystems, or components.  Thus, these latter structures, systems, and 
components would be subject to applicable top-level radiological, nuclear, and process safety standards 
and principles to a degree commensurate with their contribution to risk.  In applying this definition, it is 
recognized that during the early stages of the design effort all significant systems interactions may not be 
identified and only the traditional interpretation of important to safety, i.e., safety-related, may be 
practical.  However, as the design matures and results from risk assessments identify vulnerabilities 
resulting from non-safety-related equipment, additional structures, systems, and components should be 
considered for inclusion within this definition.  The WTP has two classification schemes for Important to 
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Safety SSCs.  Both of the classification schemes are divided into three separate categories and are defined 
in Safety Criterion 1.0-6. 
 
Mitigated event: As used in this standard, a mitigated event involves the following sequence: 
 
• An initiating event that could lead to a release from the primary confinement barrier 
• Failure of all elements of the control strategy that would prevent the initiating event from developing 

into a release from the primary confinement barrier 
• Mitigation of the consequences of the release as provided by the control strategy 
 
Mitigated event frequency: The mitigated event frequency is the product of the corresponding release 
frequency and the probability that the elements of the control strategy that mitigate the release will 
function given the release. 
 
Release frequency: The release frequency is the product of the frequency of the initiating event and the 
probability that all elements of the control strategy that would prevent the release fail, given the initiating 
event. 
 
Reliability: The probability that an SSC will perform its safety function when required. 
 
Safe State: A situation in which the facility process has been rendered safe and no pressurized material 
flow occurs in the process lines.  Any active, energy generating, process reactions are in controlled or 
passive equipment.  The structures, systems, and components necessary to reach and maintain this 
condition are functioning in a stable manner, with all process parameters within normal safe state ranges. 
 
Unmitigated event: As used in this standard, an unmitigated event involves the following sequence: 
 
• An initiating event that could lead to a release from the primary confinement barrier 
• Failure of all elements of the control strategy that would prevent the initiating event from developing 

into a release from the primary confinement barrier 
• Failure of all elements of the control strategy that would mitigate the consequences of the release 
 
Unmitigated event frequency: The frequency of an unmitigated event is the corresponding release 
frequency times the probability that all elements of the control strategy that would mitigate the release 
fail, given the release. 
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1.0 Introduction 

The purpose of this Implementing Standard is to consolidate the standards to be applied in the design, 
construction, and operation of the WTP with respect to defense in depth.  This Implementing Standard 
also provides for tailoring of defense in depth as is appropriate to the nature and severity of the hazard 
and hazardous situations to which it is applied. 
 
Section 2.0 identifies the subordinate implementing standards used in the application of the seven defense 
in depth sub-principles of DOE/RL-96-0006 and DOE O 420.1A.  These subordinate standards are 
derived, in part, from various available consensus standards.  In cases where no relevant consensus 
standard exists for a given defense in depth sub-principle, this document provides the criteria to be 
implemented. 
 
Section 3.0 discusses the approach to be used in implementing defense in depth with respect to 
determining an adequate combination of passive and active barriers that afford protection against a 
postulated initiating event. 
 
Section 4.0 provides definitions of terms used in this Implementing Standard.  These definitions are 
derived from DOE/RL-96-0006 and consensus standards, tailored to the work and hazards of the WTP. 
 
Section 5.0 lists the subordinate implementing standards identified in Section 2.0 and describes any 
necessary tailoring. 
 
Section 6.0 lists the references used in this Implementing Standard. 
 

2.0 Standards for the Implementation of Defense in Depth Sub-Principles 

The following sub-principles must be addressed in order to demonstrate compliance with the principle of 
defense in depth, as formulated in DOE/RL-96-0006 and DOE O 420.1A: 
 
• Defense in depth 
• Prevention 
• Control 
• Mitigation 
• Automatic Systems 
• Human Aspects 
• Preparation for Emergencies 
 
The following subsections contain the standards on application of the seven sub-principles of defense in 
depth from DOE/RL-96-0006 and DOE O 420.1A.  These standards will be tailored to remove obviously 
reactor-specific and other non-applicable criteria.  In accordance with the DOE/RL-96-0004 process, 
further tailoring will be performed as the design develops. 
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The following subsections contain excerpts and extracts from several consensus standards.  Where 
necessary to avoid the implication of misquoting, differences in wording from the cited consensus 
standards are identified by presenting added words in italics and by inserting double-brackets where 
words have been removed.  Citation of a portion of a given consensus standard shall not be read to infer 
that other portions of the standard not specifically cited are being invoked. 
 
2.1 Defense in Depth 

“To compensate for potential human and mechanical failures, a defense-in-depth strategy should be 
applied to the facility commensurate with the hazards such that assured safety is vested in multiple, 
independent safety provisions, not one of which is to be relied upon excessively to protect the public, the 
workers or the environment.  This strategy should be applied to the design and operation of the facility.”  
(DOE/RL-96-0006, Section 4.1.1.1) 
 
2.1.1 Implementing Standards 

1. DOE O 420.1A, Facility Safety (Ref. 5.2), Section 4.1.1.2, first three paragraphs only 
2. DOE G 420.1-1 Nonreactor Nuclear Safety Design Criteria and Explosives Safety Criteria Guide for 

use with DOE O 420.1 Facility Safety, Section 2.3, except last paragraph 
3. ANSI/ANS-58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems  
4. IEEE Std 379-1994, IEEE Standard Application of the Single-Failure Criterion to Nuclear Power 

Generating Station Safety Systems 
 
2.1.2 Discussion 

The WTP will be designed with the objective of providing multiple layers of protection to prevent or 
mitigate the unintended release of radioactive materials to the environment.  Defense in depth will 
include: siting; minimization of material at risk; the use of conservative design margins and quality 
assurance; the use of successive physical barriers for protection against the release of radioactivity; the 
provision of multiple means to control critical safety functions (those basic safety functions needed to 
control the processes, maintain them in a safe state, and to confine and mitigate radioactivity associated 
with the potential for accidents with significant [ ] radiological impact to the public, facility workers or 
co-located workers); the use of equipment and administrative controls which restrict deviations from 
normal operations and provide for recovery from accidents to achieve a safe condition; means to monitor 
accident releases required for emergency responses; and the provision of emergency preparedness for 
minimizing the effects of an accident DOE O 420.1A. 
 
The defense in depth concept is integrated into the WTP design process.  The application of the defense in 
depth concept to the facility design helps identify potential safety features to be included in the facility 
design.  Consideration will be given to prevent or mitigate accident consequences from contaminating the 
environment, even when direct public or facility or co-located worker safety is not an issue. 
 
Defense in depth is a safety design concept or strategy that is applied at the beginning and will be 
maintained throughout the facility design process.  This safety design strategy is based on the premise that 
no one layer of protection is completely relied upon to ensure safe operation.  This safety strategy 
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provides multiple layers of protection to prevent or mitigate an unintended release of radioactive material 
to the environment. 
 
Conceptually, there are three layers of defense in depth. 
 
1. The first layer of defense consists of a well-designed facility with process design to reduce source 

terms, reliable SSCs that are simple to operate and maintain and resistant to degradation, and 
personnel well trained in operations and maintenance and committed to a strong safety culture. 

2. The second layer recognizes that failures of systems and components and human failures cannot be 
entirely eliminated and that protective features (e.g., engineering design features and administrative 
controls) are required.  These features are provided to ensure a return to normal operation or to bring 
the facility to a safe condition in the event of anticipated, but abnormal events.  These features may 
provide automatic system response to such events or may be monitors that alert operators to the 
necessity of taking manual action.  Such response to off-normal conditions can effectively halt the 
progression of events toward an accident. 

3. The final layer of defense consists of conservatively designed important to safety SSCs to prevent or 
mitigate the consequences of accidents that may be caused by errors, malfunctions, or events that 
occur both internal and external to the facility (DOE G 420.1-1). 

 
Implementing Standards for the following elements of defense in depth described in DOE G 420.1-1 
related to safety design and construction are addressed in the sections of this document that are referenced 
below. 
 

DOE G 420.1-1 Element Discussed in Section 

Siting 2.2.2 

Material at risk 2.2.2 

Conservative design 2.2.2 

Quality assurance 2.6.2 

Physical barriers 2.4.2 

Critical safety functions 2.3.2 

Equipment and administrative controls 2.3.2 and 2.6.1 

Emergency features 2.5.2 
 
When the single failure criterion (SFC) is implemented, it is completed in accordance with 
ANSI/ANS-58.9-1981 for fluid systems and IEEE Std 379-1994 for electrical and instrumentation and 
control systems using related single failure criteria and redundancy discussion from DOE G 420.1-1, 
Section 5 Supplementary Design Criteria for Safety Structures, Systems and Components as additional 
guidance.  This provides a tailored approach requiring single failure criterion protection for SDC/SDS 
control strategies that protect against SL-1 events and requiring single failure criterion protection be 
considered for SDC/SDS control strategies that protect against SL-2 events.  Likewise this provides a 
tailored approach requiring single failure criterion for safety-class systems and components and requiring 
single failure criterion protection be considered for safety-significant systems and components. 
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The application of the single failure criterion begins with the identification of an initiating event.  
Initiating events are identified in the normal course of applying integrated safety management in 
accordance with DOE/RL-96-0004, as described in the WTP Implementing Standard for Safety Standards 
and Requirements Identification (i.e., SRD Vol. II, Appendix A).  In evaluating the defense in depth of 
the WTP, single failures must be postulated in addition to the initiating event (that is the initiating event is 
not the single failure) (ANSI/ANS-58.9-1981).  For fluid systems, during the short term, the single failure 
considered may be limited to an active failure.  During the long term, assuming no prior failure during the 
short term, the limiting single failure considered can be either active or passive.  Examples of passive 
failures are valve packing and pump seal leakage. 
 
2.1.3 Implementation of Single Failure Criteria for Hydrogen in Process Vessels 

This section addresses the application of SFC to hydrogen control systems.   

This application of SFC for hydrogen control system for process vessels addresses hydrogen events that 
require Safety Class (SC) controls (potentially affecting the public) and those requiring Safety Significant 
(SS) controls (potentially affecting both co-located and facility workers).  These controls are required to 
prevent/mitigate a hazardous condition (HC).  An HC is an inventory of hydrogen in concentration greater 
than 4 % volume in process vessel headspaces that could result in unmitigated consequences requiring SC 
or SS controls to protect the workers or the public.  This implementation applies to hydrogen control 
systems in process vessels within the High-Level Waste (HLW) and Pretreatment (PT) facilities. 
 
Releases from hydrogen events within PT and HLW are prevented as follows: 
 
• The preventive controls for these events are classified based on their importance to safety in 

accordance with DOE-STD-3009-94 and DOE O 420.1A. 
• Safety criteria in Section 1.0-5 cites ANSI/ANS-58.9-1981 and IEEE Std. 379-1994 as implementing 

standards for SFC. 
 
2.1.3.1 Except for vessels with severity level (SL)-1 events to the public, for vessels with time to lower 
flammable limit (TLFL) for hydrogen greater than 1000 hours, normal operating systems will provide 
adequate protection and no additional Important to Safety (ITS) protective features are required.  For SL-
1 events to the public, Specific Administrative Controls (SAC) may be used in lieu of engineered 
preventive controls meeting the SFC for events that take at least 1000 hours to occur.   
 
2.1.3.2 Timing for initiation of the control for hydrogen accumulation will commence whenever 
accumulation of hydrogen in susceptible process vessels is occurring (e.g., on loss of mixing or 
completion of vessel mixing).  If the monitoring of the timing is not provided by an engineering control 
(e.g., DCS [distributed control system] or PPJ [programmable protective system]), then a separate SAC 
for timing will be provided.  This ensures that accumulation time of hydrogen in all vessels is verified 
periodically, at a frequency sufficient to ensure that applicable control for hydrogen accumulation is 
applied timely. 
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2.1.3.3 For SL-1 events to the public, one of the two required redundant active preventive controls may 
be omitted if the accident takes greater than two weeks (336 hours) to develop a 4 % hydrogen 
concentration in vessels of concern and if the following criterion is also met: 
 
• One of the two active preventive systems may be omitted only if preplanned operator actions to 

provide hydrogen explosion prevention capability can be developed and implemented that meet the 
time constraints of ANSI-58.9, and that effectively substitute for the omitted redundant active system 
by preventing hydrogen explosions in the affected process vessels.  These preplanned operator actions 
must be SACs. 

 
2.1.3.4 Multiple sets of preplanned operator actions may be developed to substitute for different 
redundant systems or subsystems to prevent hydrogen explosions.  In this case, these preplanned operator 
actions may be relied on only when an analysis demonstrates that all of the required sets of preplanned 
operator actions can be accomplished using the ANSI-58.9 methodology, considering the limited 
availability of operators, and the potential for interference among different sets of preplanned operator 
actions, if conducted simultaneously.   
 
2.1.3.5 The burden of administration of controls for hydrogen accumulation will be limited, and may not 
excessively burden operators to the extent that the ability to respond effectively and to operate the plant 
safely is compromised. 
 
2.1.3.6 The application of the SFC for hydrogen controls in process vessels as discussed above applies to 
the following vessels: 
 
• For vessels located in the PT:  CNP-VSL-00003, FEP-SEP-00001 A/B, FEP-VSL-00017 A/B, 

FRP-VSL-00002 A/B/C/D, HLP-VSL-00022, HLP-VSL-00027 A/B, HLP-VSL-00028, 
PWD-VSL-00033/43/44, UFP-VSL-00001 A/B, UFP-VSL-00002 A/B, UFP-VSL-00062 A/B/C, 
CNP-EVAP-00001, CXP-VSL-00001, and RDP-VSL-00002 A/B/C. 

 
• For vessels located in the HLW facility:  HDH-VSL-00003, HFP-VSL-00001, HFP-VSL-00002, 

HFP-VSL-00005, HFP-VSL-00006, HOP-SCB-00001, HOP-SCB-00002, HOP-VSL-00903, 
HOP-VSL-00904, RLD-VSL-00007, and RLD-VSL-00008. 

 
2.1.4 Implementation of Single Failure Criteria for Preventive Control Strategies for 

Hydrogen Explosion Events in Hydrogen Piping and Ancillary Vessels (HPAV) 

This section addresses the application of the SFC to hydrogen control systems in hydrogen piping and 
ancillary vessels (i.e., all vessels not covered by Section 2.1.3 above with the potential to accumulate 
hydrogen). 
 
This application of the SFC for preventive hydrogen explosion control systems for SSCs addresses 
hydrogen explosion events that require SC controls (SL-1 events potentially affecting the public) and 
those requiring SS controls (potentially affecting the public (SL-2 consequence events), co-located 
workers (SL-1 consequence events), and facility workers (High consequence events).  These controls are 
required to prevent one of the two special categories of hazardous conditions (HC). 
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• An HC for open systems is an inventory of hydrogen in a concentration greater than 8 % by volume 
provided that a supporting analysis demonstrates that deflagration of this hydrogen does not result in 
inelastic structural response of the system at concentrations less than or equal to 8 % by volume.  
Otherwise, a hazardous condition is a concentration of hydrogen in excess of 4 % by volume.  An 
open system is one in which hydrogen generated in the waste is released into a headspace where the 
hydrogen concentration can be controlled. 

• An HC for closed systems is defined as an inventory of hydrogen that, if detonated, would result in a 
structural response in excess of the elastic limit (.2 % strain). 

 
This implementation applies to preventive hydrogen explosion control systems for SSCs within the HLW 
and PT facilities in piping and ancillary vessels. 
 
Releases from hydrogen events in SSCs within PT and HLW are prevented as follows: 
 
• The preventive controls for these events are classified based on their importance to safety in 

accordance with DOE-STD-3009-94 and DOE O 420.1A. 
• Safety criteria in Section 1.0-5 cite ANSI/ANS-58.9-1981 and IEEE Std. 379-1994 as implementing 

standards for the SFC. 
 
2.1.4.1 For SSCs with the time to an HC for hydrogen explosion events greater than 1000 hours: 
 
a) For SL-1 events to the public, Specific Administrative Controls (SACs) may be used in lieu of 

engineered preventive controls meeting the SFC for events that take at least 1000 hours to be 
initiated. 

b) For all other events in this category, normal operating systems provide adequate protection and no 
additional ITS engineered preventive controls are required.  These systems are not required to meet 
the SFC. 

 
2.1.4.2 For SSCs with the time to an HC for hydrogen explosion events less than or equal to 1000 hours: 
 
a) For SL-1 hydrogen explosion events to the public, 

• Engineered controls are required, but if active controls are used, one of the two required 
redundant active preventive or mitigative controls may be omitted if initiation of the event takes 
greater than two weeks (336 hours) to develop an HC, and if the following criterion is also met: 
 
One of the two active engineered control systems may be omitted only if preplanned operator 
actions to provide hydrogen explosion prevention or mitigation capability can be developed and 
implemented that meet the time constraints of ANSI-58.9, and that effectively substitute for the 
omitted redundant active system by preventing hydrogen explosions in the affected SSCs.  These 
preplanned operator actions must be SACs. 

 
b) For SL-2 hydrogen explosion events to the public, 

• Engineered controls are required, but active engineered controls are not required to meet the SFC 
if initiation of the event takes greater than 96 hours to develop an HC in the SSCs of concern for 
the event. 
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• Engineered controls are required, and active engineered controls must meet the SFC if initiation 
of the event takes less than 96 hours to develop an HC in the SSCs of concern for the event. 

 
c) For SL-1 hydrogen explosion events to the co-located worker, 

• Engineered controls are required, but active engineered controls are not required to meet the SFC 
if initiation of the event takes less than two weeks but greater than 12 hours to develop an HC in 
the SSCs of concern for the event. 

• Engineered controls are required, and active engineered controls must meet the SFC if initiation 
of the event takes less than 12 hours to develop an HC in the SSCs of concern for the event. 

 
d) For High consequence hydrogen explosion events to the facility worker, 

• Engineered or administrative controls may be used, and active engineered controls, if any, are not 
required to meet the SFC. 

 
2.1.4.3 Timing for initiation of the controls for hydrogen accumulation will commence whenever 
accumulation of hydrogen in susceptible SSCs is occurring (e.g., on flow stagnation of waste in SSCs), 
with a reduction in the allowable periods in Section 2.1.4.2 to account for the expected detection interval, 
where relevant (e.g., whenever operator actions are to be credited).  If monitoring of the timing is not 
provided by an engineering preventive control (e.g., DCS [distributed control system] or PPJ 
[programmable protective system]), then a separate SAC for timing will be established.  (This 
requirement is to ensure that the hydrogen accumulation in all SSCs is periodically verified, at a 
frequency sufficient to ensure that the applicable controls to remove accumulated hydrogen are applied 
before an HC is created.) 
 
2.1.4.4 Multiple sets of preplanned operator actions may be developed to substitute for different 
redundant active systems or subsystems to prevent hydrogen explosions in SSCs.  In this case, these 
preplanned operator actions may be relied on only when an analysis demonstrates that all of the required 
operator actions can be accomplished using the ANSI-58.9 methodology, considering the limited 
availability of operators, and the potential for interference among different sets of preplanned operator 
actions, if conducted simultaneously. 
 
2.1.4.5 The burden of administration of controls for hydrogen accumulation in vessels (Section 2.1.3) 
and HPAV (Section 2.1.4) will be limited, and may not excessively burden operators to the extent that the 
ability to respond effectively and to operate the plant safely is compromised. 
 
2.1.4.6 The application of the SFC for preventive hydrogen explosion controls in SSCs as discussed 
above applies to hydrogen accumulation to any piping or ancillary vessels that may potentially contain 
hydrogen gas generated from radiolytic or thermolytic decomposition of process waste, or other plant 
fluids. 
 
2.2 Prevention 

“Principal emphasis should be placed on the primary means of achieving safety, which is the prevention 
of accidents, particularly any that could cause an unacceptable release.”  (DOE/RL-96-0006, 
Section 4.1.1.2) 
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2.2.1 Implementing Standards 

1. DOE O 420.1A, Section 4.1.1.2, first three paragraphs only 
2. DOE G 420.1-1, Section 2.3, except last paragraph 
 
2.2.2 Discussion 

The provision of hazard elimination and protection shall be optimized by measures such as the choice of 
siting, proven conservative design and construction, a robust start-up testing program, operating 
requirements (i.e., clear definition of normal and abnormal operating conditions and maintenance 
activities). 
 

Siting.  The WTP site location will reduce the need to provide design measures to alleviate 
potentially hazardous conditions or to protect surrounding populations (for example, 
consideration of ground instability, river flooding, and hazards due to nearby industrial 
installations or activities) (DOE G 420.1-1). 
Material at Risk.  The WTP and its process design and administrative controls will minimize 
and control inventories of radioactive materials and their forms (DOE G 420.1-1). 
Conservative Design.  The WTP design will include conservative margins that allow flexibility 
of operations and maximize the time before requiring corrective actions.  These margins will also 
take into consideration the potential degradation of elements and operational errors (DOE G 
420.1-1). 

 
The site for the facility has been established by DOE.  Aspects of siting that remain for consideration 
include: 
 
1. The risk that the site presents to the facility in terms of natural phenomena and nearby industry and 

transportation, and 
2. The risk that the facility presents to the nearby environment, co-located workers, and the public. 
 
Defense in depth for protection against NPH events is achieved by: 
 
1. The selection of NPH loadings of SRD Safety Criterion 4.1-3 that have a low frequency of occurrence 

in the lifetime of the facility with the most severe events having the lowest frequency of occurrence, 
and 

2. The selection of design, fabrication, and construction standards that provide a significant margin to 
failure should the NPH loading be experienced. 

 
Protection against accidents at nearby industry and transportation locations is addressed by conservative 
analyses of radiological and chemical release, overpressure, and physical impact events related to these 
facilities. 
 
The vitrification project does not have control over the environment or population (co-located worker and 
public) outside the controlled area.  However, all of the sub-principles of defense in depth discussed in 
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Section 2.0 provide for protection of the environment, co-located worker, and public against the 
uncontrolled release of chemical and radiological materials from the facility. 
 
The design shall address all identified hazards and hazardous situations and pursue methods for their 
prevention.  The preferred means of prevention is to eliminate or reduce the severity of the hazard itself.  
According to the Implementation Guide on nonreactor facility safety, one objective of prevention as an 
element of defense in depth is to apply facility and process design and administrative controls to minimize 
and control inventories of radioactive materials and their forms (that is, minimize the material at risk) 
(DOE G 420.1-1). 
 
Elimination or reduction of the hazard can be achieved by substituting less hazardous materials in 
processing, limiting the inventory of the material, etc.  The design process must provide evidence through 
documentation that this option was considered and implemented to the maximum extent practicable.  
Where the hazard itself cannot be eliminated or reduced, controls shall be provided to reduce the 
likelihood of the hazard manifesting itself into an accident.  Where hazard elimination is not practicable, 
passive features are to be employed, since they are simple and have a high degree of reliability.  Where 
this is not practicable, active protection will be proposed that has a degree of reliability and confidence 
commensurate with the potential hazard severity. 
 
Conservatism in design is achieved in part by requiring a significant margin between the design limit and 
the ultimate failure point of a SSC.  Conservatism in design is also accomplished by giving preference to 
passive over active components, material selection, keeping systems as simple in their operation and 
maintenance as possible, including provisions for corrosion and erosion, prevention, and the mitigation of 
mis-operation of systems and components (e.g., by the use of interlocks), and redundancy and diversity to 
accommodate system and component failures. 
 
2.3 Control 

“Normal operation, including anticipated operational occurrences, maintenance and testing, should be 
controlled so that facility and system variables remain within their operating ranges and the frequency of 
demands placed on structures, systems and components important to safety is small.”  (DOE/RL-96-0006, 
Section 4.1.1.3) 
 
2.3.1 Implementing Standards 

1. DOE O 420.1A, Section 4.1.1.2, first three paragraphs only 
2. DOE G 420.1-1, Section 2.3, except last paragraph 
3. ISA-S84.01-1996, Application of Safety Instrumented Systems for the Process Industries 
 
2.3.2 Discussion 

The DOE Implementing Guidance for nonreactor facility safety provides two criteria related to the 
defense in depth sub-principle of control: 
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Critical safety functions.  Design to provide multiple ways for safety functions to control processes, to 
maintain processes in a safe state, and to confine radioactivity when accidents could have the potential for 
significant [ ] radiological impact to the public, facility workers or co-located workers (DOE G 420.1-1). 
 
Equipment and administrative controls.  Include features to control process variables to values within 
safe conditions, to alert operating personnel of an approach toward conservative process limits, to allow 
timely detection of failure or malfunction of critical equipment, and to allow for the imposition of 
administrative controls assumed in the hazard analysis, and/or accident analysis (DOE G 420.1-1). 
 
Normal operations, which include anticipated operational occurrences and maintenance and testing 
activities, shall be controlled so that facility and system parameters remain within their specified 
operating ranges and that the frequency of demands placed on SSCs for hazard prevention and mitigation 
is small. 
 
This will be achieved by the choice of design that will: 
 
1. Control key operating parameters such that facility operations remain within the safe operating 

envelope.  Key operating parameters are those that define how the plant will be operated safely. 
2. Maintain the safe operating envelope (e.g., a wide variation in operation conditions can be tolerated 

without entering into a potentially unsafe region). 
3. Ensure that any failure mode would not move the facility or process toward a potentially unsafe 

region (i.e., fail to safe state). 
4. Provide instrumentation and control features (e.g., temperature, pressure, radiation monitoring) which 

will warn of reduced margins of safety and, where appropriate, automatically return the process into 
the designated safe operating regime. 

5. Achieve independence between SSCs credited for control of normal facility operations and those 
credited for prevention and mitigation of potential hazards. 

 
For example, assume that the normal operating temperature range in an ion exchange column is set at 
30 - 50 °C and that column temperatures above 80 °C lead to enhanced resin degradation and a potential 
explosion hazard.  Engineered controls for maintaining that temperature within the normal operating 
limits (e.g., temperature control system) will be independent of that which would alert the operator and 
perform a preventative action (e.g., shut down process, increase cooling, etc.) in order that the hazard 
could not occur. 
 
2.4 Mitigation 

“The facility should be designed to retain the radioactive material through a conservatively designed 
confinement system for the entire range of events considered in the design basis.  The confinement system 
should protect the workplace and the environment.”  (DOE/RL-96-0006, Section 4.1.1.4) 
 
2.4.1 Implementing Standards 

1. DOE O 420.1A, Section 4.1.1.2, first three paragraphs only 
2. DOE G 420.1-1, Section 2.3, except last paragraph 
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3. Safety Requirements Document Volume II (24590-WTP-SRD-ESH-01-001-02, see below) 
 
2.4.2 Discussion 

Mitigation is implemented to ensure reduction of consequences from potential hazards and hazardous 
situations such that the applicable exposure standards are satisfied.  One method of achieving this element 
of defense in depth is to ensure that suitable confinement of radioactive and hazardous material is 
maintained throughout normal operation and credible accident conditions.  Confinement will be achieved 
by physical barriers and by other SSCs that either assure integrity of the physical barriers or minimize the 
quantity and characteristics of any hazardous material potentially releasable. 
 
DOE Order 420.1A, requires: 
 

“All nuclear facilities with uncontained radioactive materials (as opposed to material contained within 
drums, grout and vitrified materials) shall have means to confine them.  Such confinement will act to 
minimize the spread of radioactive materials and the release of radioactive materials in facility 
effluents during normal operations and potential accidents.  For a specific nuclear facility, the number 
and arrangement of confinement barriers and their required characteristics shall be determined on a 
case-by-case basis.  Factors that shall be considered in confinement system design shall include type, 
quantity, form, and conditions for dispersing the material.  Engineering evaluations, trade-offs, and 
experience shall be used to develop practical designs that achieve confinement system objectives.  
The adequacy of confinement systems to effectively perform the required functions shall be 
documented and accepted through the Safety Analysis Report.”  (DOE G 420.1-1) 

 
DOE G 420.1-1 defines confinement barriers to include primary confinement and secondary confinement.  
“Primary confinement provides confinement of hazardous material to the vicinity of its processing -- 
typically by means of piping, tanks, glove boxes, encapsulating material, etc., along with any offgas 
systems that control effluent from the primary confinement.  As such, primary confinement addresses the 
preventive sub-principle of defense in depth, as well as mitigation.  Secondary confinement consists of a 
cell or enclosure surrounding the process material or equipment along with any associated ventilation 
exhaust systems from the enclosed area.”  [ ] (DOE G 420.1-1) 
 
The WTP will provide physical barriers to confine radioactive material and thereby prevent uncontrolled 
releases.  In general, multiple physical barriers - i.e., primary and secondary confinement - will be 
provided, especially for the most severe hazards and hazardous situations.  The provision of multiple 
physical barriers will be tailored to the work and associated hazards, as discussed in Section 3.0. 
 
DOE G 420.1-1 suggests several industry consensus codes and standards for the design and construction 
of the SSCs comprising confinement, as follows: structures - subsection 5.2.1, ventilation systems - 
subsection 5.2.2.1, and process equipment - subsection 5.2.2.2.  The specific standards for SSCs that 
implement mitigation with respect to SSCs comprising confinement are contained in the following Safety 
Criteria from the Safety Requirements Document Volume II: 
 
• Structures - SC 4.1-2 
• Ventilation systems - SC 4.4-3 
• Process equipment - SC 1.0-5, 4.2-1 through 4.2-3 
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2.5 Automatic Systems 

“Automatic systems should be provided that would place and maintain the facility in a safe state and limit 
the potential spread of radioactive materials when operating conditions exceed predetermined safety 
setpoints.”  (DOE/RL-96-0006, Section 4.1.1.5) 
 
2.5.1 Implementing Standards 

1. ISA-S84.01-1996, Application of Safety Instrumented Systems for the Process Industries 
2. ANSI/ANS-58.8-1994, Time Response Design Criteria for Safety-Related Operator Actions  
 
2.5.2 Discussion 

Automatic systems shall be provided to prevent the facility from entering into or remaining within an 
unsafe regime that may lead to the potential for radioactive or hazardous material release to facility and 
co-located workers, the public, or the environment, except as discussed below.  The definition of the 
boundaries between safe and unsafe regimes will be determined as a result of detailed facility design, 
start-up, and testing activities.  This will allow the derivation of the predetermined setpoints for safe 
facility operations.  Automatic systems will be part of the overall suite of SSCs provided as part of the 
hazard control strategy.  The determination of the need for automatic systems will be assessed as part of 
the determination of the overall hazards control strategy. 
 
Means shall be provided to automatically initiate and control all protective actions except as justified 
below. 
 
Credit for operator action may be permissible only if safety analysis demonstrates that the total time 
interval required to perform the operator action does not exceed the time at which the limiting design 
requirement would be reached without operator action, in accordance with the methodology of 
ANSI/ANS-58.8-1994. 
 
2.6 Human Aspects 

“The human aspects of defense in depth should include a design for human factors, a quality assurance 
program, administrative controls, internal safety reviews, operating limits (Technical Safety 
Requirements), worker qualification and training, and the establishment of a safety/quality program.”  
(DOE/RL-96-0006, Section 4.1.1.6) 
 
2.6.1 Implementing Standards 

1. IEEE Std 1023-1988, IEEE Guide for the Application of Human Factors Engineering to Systems, 
Equipment, and Facilities of Nuclear Power Generating Stations. 

2. Implementing standards for the quality assurance program, administrative controls, internal safety 
reviews, operating limits (Technical Safety Requirements), worker qualification and training, and the 
establishment of a safety/quality program are contained in the Safety Requirements Document 
Volume II, as discussed below. 
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2.6.2 Discussion 

Design for Human Factors 

The design shall apply human factors engineering (HFE) to address the ergonomic requirements of 
facility operations and maintenance of the WTP.  The DOE nonreactor Implementation Guide 
recommends that the following human factor elements be considered: equipment labeling, workplace 
environment (temperature and humidity, lighting, noise, vibration, and aesthetics), human dimensions, 
operating panels and controls, component arrangement, warning and annunciator systems, and 
communication systems (DOE G 420.1-1). 
 
The WTP design engineers, in consultation with operators, will apply these HFE elements in the design of 
important to safety SSCs to ensure that operational preferences are implemented.  Human factors 
engineering specialists will provide support in the application of HFE. 
 
Human factors engineering shall be conducted in accordance with IEEE Std 1023-1988, as discussed 
below.  Selection of this subordinate standard conforms with DOE G 420.1-1. 
 
IEEE Std 1023-1988 was developed specifically for nuclear power generating stations.  Therefore, this 
subordinate standard will be tailored to the work and hazards of the WTP as follows.  The formal HFE 
process described in subsection 6.1.1 of IEEE Std 1023-1988 will be applied to the evaluation of hazards 
whose consequences fall into the two highest severity levels - SL-1 and SL-2 (see in SRD Volume II, 
Appendix A, Section 4.3.1). 
 
Although the structured HFE program outlined in subsection 6.1.1 of IEEE Std 1023-1988 will not be 
implemented for SL-3 and SL-4 events, the general HFE elements will be considered for all ITS SSCs, as 
committed above. 
 
Similarly, formal consideration of the HFE techniques and methodologies recommended in Section 5 of 
IEEE Std 1023-1988 will be undertaken for hazards of severity levels SL-1 and SL-2.  Certain of these 
techniques and methodologies may be utilized in the evaluation of SL-3 and SL-4 events in the context of 
the normal design and hazard assessment and control effort, as part of the integrated safety management 
process. 
 
Quality Assurance Program 

The Safety Requirements Document Safety Criterion 7.3-1 requires the WTP contractor to establish and 
implement a quality assurance program compliant with 10 CFR 830, Subpart A.  This program is being 
implemented in accordance with the Quality Assurance Manual (QAM) (24590-WTP-QAM-QA-01-001). 
 
The QAM applies specifically to work performed on or for the WTP.  The QAM is in conformance with 
10 CFR 830, Subpart A and with the top-level principles stated in DOE/RL-96-0006 . 
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Administrative Controls 

Administrative controls include features to control process variables to values within normal and safe 
conditions, to monitor equipment status, to alert operating personnel of an approach toward conservative 
process limits, to allow timely detection of failure or malfunction of critical equipment, and to allow for 
the imposition of administrative controls assumed in the hazard analysis, and/or accident analysis (DOE 
G 420.1-1). 
 
The primary means of implementing defense in depth is through the provision of multiple physical 
barriers that maintain confinement.  The output of the design process, through which hazards and 
hazardous situations are identified, control strategies implemented and standards defined will be a set of 
SSCs that contribute to defense in depth.  SSCs so identified will always be backed up by administrative 
controls such as procedures.  Administrative controls that afford a measure of defense in depth will be 
developed prior to facility operations.  For the purpose of protecting the public and co-located worker, 
administrative controls alone shall not be relied on for the implementation of defense in depth.  
Administrative controls alone may be credited as the controls that protect facility workers, when 
appropriate.  In such cases, defense in depth is provided through other human aspects, such as worker 
qualification and training. 
 
Internal Safety Reviews 

The Safety Requirements Document Volume II (24590-WTP-SRD-ESH-01-001-02), Safety 
Criterion 7.1-3, requires that the WTP contractor establish a safety framework and specifies requirements 
for the Internal Safety Oversight program consistent with Top-Level Principle 4.4.1, “Safety Review 
Organization”.  BNI has established a WTP Project Safety Committee (PSC) to provide an independent, 
interdisciplinary evaluation of matters related to nuclear, radiological, and process safety. 
 
Operating Limits (Technical Safety Requirements) 

The Safety Requirements Document Volume II (24590-WTP-SRD-ESH-01-001-02), Safety 
Criterion 9.2-1, commits the WTP contractor to prepare, submit for approval, and operate the facility in 
accordance with Technical Safety Requirements (TSRs).  SCs 9.2-2 through 9.2-5 provide the safety 
criteria for the bases and contents, updating, submission for regulatory approval, and maintenance of 
TSRs. 
 
As part of hazard evaluation, the role of the operator in the development of a potential hazard will be 
identified and reliability assessed.  Human factors specialists in the multidisciplinary team will support 
this evaluation.  The results of the assessment will be incorporated into administrative controls such as 
operating procedures and TSRs. 
 
Worker Qualification and Training 

The Safety Requirements Document Volume II (24590-WTP-SRD-ESH-01-001-02), Section 7.2, 
commits the WTP contractor to establish and implement a training program.  Consistent with Top-Level 
Principles 4.3.4.1, “Personnel Training”, 4.3.4.2, “Training Programs”, and 5.2.4, “Process Safety - 
Training,” SRD Volume II, Section 7 requires that the program address: 
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• continual training - SC 7.2-1 and 7.2-2 
• qualification of personnel - SC 7.3-1 
• establishment of written procedures/instructions - SC 7.2-3 
 
Establishment of a Safety/Quality Program 

The Safety Requirements Document Volume II (24590-WTP-SRD-ESH-01-001-02), Safety 
Criteria 1.0-1, requires the use of a comprehensive safety management program consistent with 
Top-Level Principle 5.1.1, “Process Safety Management”, and 5.1.2, “Process Safety Objective”.  Safety 
Criterion 7.1-3 requires a safety framework be established to implement this Program consistent with 
Top-Level Principle 4.1.4.1, “Safety/Quality Culture”. 
 
Establishment of a Quality Program is discussed above under the heading, “Quality Assurance Program”. 
 
2.7 Preparation for Emergencies 

“Non-reactor nuclear facilities shall be designed with the objective of providing multiple layers of 
protection to prevent or mitigate the unintended release of radioactive materials to the environment.  
Defense in depth shall include: siting, minimization of material at risk, the use of conservative design 
margins and quality assurance; the use of successive physical barriers for protection against the release 
of radioactivity; the provision of multiple means to ensure critical safety functions (those basic safety 
functions needed to control processes, maintain them in a safe state, and to confine and mitigate 
radioactivity associated with the potential for accidents with significant radiological impact); the use of 
equipment and administrative controls which restrict deviations from normal operations and provide for 
recovery from accidents to achieve a safe condition; means to monitor accident releases for emergency 
responses; and the provision of emergency plans for minimizing the effects of an accident.”  
(DOE O 420.1A, Section 4.1.1.2, first paragraph) 
 
2.7.1 Implementing Standards 

1. Safety Requirements Document Volume II (24590-WTP-SRD-ESH-01-001-02, see below) 
 
2.7.2 Discussion 

Accident Release Monitors 
 
The WTP will provide the capability to monitor accident releases as necessary to support emergency 
responses. 
 
Emergency Plan 
 
The Safety Requirements Document Volume II (24590-WTP-SRD-ESH-01-001-02), Section 7.8 requires 
an emergency preparedness plan. 
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3.0 Determination of SSCs for the Implementation of Defense in Depth 

The standards for prevention, control, and human aspects in Sections 2.2, 2.3, and 2.6 are primarily 
concerned with defense in depth sub-principles that minimize the potential of hazard initiation.  In 
evaluating accidents that are postulated to occur despite implementation of preventive, control and human 
aspects, the sub-principles of mitigation and automatic systems must be considered. 
 
The Implementing Standard for Safety Standards and Requirements Identification, SRD Volume II, 
Appendix A, describes the process by which hazards and hazardous situations are identified and evaluated 
to determine hazard control strategies.  Use of SRD Appendix A with this Appendix B Implementing 
Standard for Defense in Depth ensures that the defense in depth sub-principles are accounted for in the 
process of determining hazard control strategies.  That process will identify SSCs that contribute to 
defense in depth as part of their safety function.  The administrative controls that back up these SSCs will 
be developed prior to the introduction of hazardous materials into the facility. 
 
In addition to the identification of defense in depth SSCs through implementation of SRD Volume II, 
Appendices A and B, the requirement to satisfy the accident risk goals of SRD Safety Criteria 1.0-2 may 
require the identification of additional accident prevention or mitigation SSCs. 
 
3.1 Radiological Release Events 

Table 1 is the standard for implementing defense in depth by SSCs as part of the preferred hazard control 
strategy; it defines the minimum number of controls and associated engineering requirements for the 
control of radiological release hazards of a particular severity. 
 
Table 1 will be used in conjunction with the guidance in Section 2.0 to ensure that the preferred hazard 
control solution addresses the strategies that protect the public and co-located workers from the 
uncontrolled release of radiological materials; such SSCs will always be backed up by the human aspects 
of defense in depth discussed in Section 2.6. 
 
The table lists the number and attributes of the physical barriers.  Consistent with the defense in depth 
sub-principles in Section 2.0, the preferred hazard control strategy should emphasize passive SSCs over 
active SSCs. 
 
Tying the number of physical barriers to the hazard’s severity level contributes to achieving defense in 
depth in accordance with the tailored approach mandated by RL/REG 98-17, “Regulatory Unit Position 
on Tailoring for Safety.” 
 
1st Column - SL (Severity Level) 

Determination of hazard severity level is based on an assessment of unmitigated consequences as 
discussed in SRD Volume II, Appendix A, Section 4.3.1.  Severity levels are defined as SL-1 to SL-4, 
with SL-1 having the highest consequences. 
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2nd Column - Control Options for Implementation of Defense in Depth 

A graded approach is reflected in the configuration requirements specified for each hazard severity level 
and receptor.  The requirements are more stringent for defense in depth implementation for hazards of 
greater severity than for those of lesser severity and likewise greater for the public receptor relative to the 
worker receptor.  Events with SL-2 and SL-3 consequences to the public potentially have SL-1 
consequences to the co-located worker.  Events with SL-4 consequences to the public potentially have 
SL-1 or SL-2 consequences to the co-located worker.  The most stringent of these requirements shall 
apply. 
 
Radiological release events that affect only the facility worker are qualitatively assessed in order to 
determine if additional barriers (i.e., SSCs, administrative controls, or both) are needed to provide 
appropriate defense in depth.  Protection of the public is predominant in safety design; protection of 
workers is no less important.  However, the degree of protection for facility workers achievable by SSCs 
is limited.  Other factors such as disciplined conduct of operations, training, and safety management 
programs are no less important in assuring worker safety (DOE G 420.1-1). 
 
Implementation of defense in depth requires that the single failure criterion be applied in a tailored 
fashion.  The single failure criterion is discussed in Section 2.1. 
 
In addition to the single failure criteria diversity may also be implemented in the control strategy where 
hazards assessment reveals a common mode failure concern (see the Implementing Standard for Safety 
Standards and Requirements Identification, SRD Vol. II, Appendix A). 
 
Implementation of defense in depth also requires that the provision of physical barriers be applied in a 
tailored fashion as noted in Table 1.  For SL-1 and SL-2, two or more independent physical barriers are 
required.  For SL-3, at least one physical barrier shall be provided, and two or more independent physical 
barriers shall be considered; that is, an objective assessment must be performed to determine the extent to 
which physical barriers will be incorporated by the design.  The results and basis of this assessment shall 
be documented.  Such documentation shall be retrievable and can be in various forms such as engineering 
studies, meeting minutes, reports, or internal memoranda. 
 
The graded approach is also reflected in the degree of confidence required commensurate with the hazard 
severity.  The confidence is based on the standards and other attributes applicable to the particular control 
strategy.  The Implementing Standard for Safety Standards and Requirements Identification describes 
selection of standards and other attributes applicable to control strategies. 
 
Table 1.  Implementation of Defense in Depth by SSCs (Safety Design Class/Safety Design 
Significant/Risk Reduction Class). 

Severity 
Level 

Control Options for Implementation of 
Defense in Depth  

SL-1 Two or more independent physical barriers.  The single failure 
criterion shall be applied as appropriate. 

 

SL-2 Two or more independent physical barriers.  The single failure 
criterion shall be considered. 
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Severity 
Level 

Control Options for Implementation of 
Defense in Depth  

SL-3 At least one physical barrier shall be provided.  Two or more 
independent physical barriers shall be considered. 

 

SL-4 Physical design features and/or administrative controls per 
10 CFR 835.1001 

 

Physical design features or administrative controls alone may be credited as the controls 
that protect facility workers, when appropriate.  Timely evacuation from the vicinity of the 
hazard is considered to be an administrative control.  Physical barriers are not required for 
those events that are prevented. 

 

 
 

Table 1A Implementation of Defense in Depth by SSCs 
(Safety-Class, Safety-Significant, or Additional-Protection Class) 

Severity 
Level 

Control Options for Implementation of Defense in Depth 
for Co-located Worker and Public* 

SL-1 Two or more independent physical barriers. 

SL-2 Two or more independent physical barriers. 

SL-3 At least one physical barrier shall be provided.  Two or more independent physical 
barriers shall be considered. 

SL-4 Physical design features and/or administrative controls per 10 CFR 835.1001 

Facility 
Worker 

Consequence 
Ranking 

Control Options for Implementation of Defense in Depth 
for Facility Worker 

High At least one barrier shall be assigned to prevent or mitigate the impacts to the facility 
worker: 

• If an administrative control barrier is selected, it must be developed into an SCR 
and TSR that capture the specific safety function related to the hazard 

• If a barrier is selected that already has a safety function for protecting the 
co-located worker or public, the worker safety function shall be explicitly stated for 
that barrier 

Moderate or 
Low 

As a minimum, the ISM team shall document the barriers or safety management 
programs (e.g., radiation protection, hazardous material protection, maintenance, 
procedures, training) that are present to prevent or mitigate impacts to facility workers 
from the hazard.  These barriers or safety management programs shall be documented 
in the ISM meeting minutes and SIPD database. 
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Severity 
Level 

Control Options for Implementation of Defense in Depth 
for Co-located Worker and Public* 

Standard 
Industrial 

Nuclear and chemical industrial hazards are adequately controlled by adherence to 
safety programs that implement worker safety requirements.  These hazards are not 
required to be documented in SIPD. 

* Hazard control strategies that do not meet these minimum requirements shall be approved using the 
Contract-approved methodology for making such changes. 

 
 
3.2 Direct Radiation Events 

3.2.1 Direct Radiation Events for SSCs Classification as SDC, SDS or RRC 

Because of the distances involved, direct radiation is primarily a hazard to the facility worker as opposed 
to the co-located worker or the public.  Direct radiation hazards usually involve: 
 
1. Accidents that result in a release of radiological material 
2. Inadvertent facility worker entry into an area with a high radiation field. 
 
Mitigation of the first type (accidents involving a radiological release) is usually accomplished by the use 
of passive shield walls.  Prevention of the second type (entry into a high radiation field) usually involves 
the use of engineered and administrative controls to prevent the entry into areas with a high radiation 
field. 
 
Implementation of defense in depth by SSC for direct radiation events begins in a manner similar to that 
used for radiological releases; that is, by the assignment of severity levels based upon unmitigated 
consequences. 
 
Table 2 is the standard for implementing defense in depth by SSCs as part of the preferred hazard control 
strategy related to the prevention and mitigation of direct radiation accidents.  The basic description of the 
columns is the same as that provided in Section 3.1 for accidents involving radiological releases. 
 
Table 2.  Implementation of Defense in Depth by SSC for Direct Radiation Hazards. 

Severity 
Level (SL) 

Control Options for Implementation of 
Defense in Depth  

SL-1 One passive physical barrier that is not challenged by the event; 
two independent barriers if the first barrier might be challenged by 
the event or is not totally passive. 

 

SL-2 One passive physical barrier that is not challenged by the event; 
two independent barriers if the first barrier might be challenged by 
the event or is not totally passive. 
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Severity 
Level (SL) 

Control Options for Implementation of 
Defense in Depth  

SL-3 One physical barrier.  
SL-4 One barrier (physical or administrative).  
Administrative controls alone may be credited as the controls that protect facility workers, 
when appropriate.  Timely evacuation from the vicinity of the hazard is considered to be 
an administrative control.  Physical barriers are not required for those events that are 
prevented. 

 

 
The unmitigated event frequency must also be calculated for passive SSCs that might be challenged by 
the event, however, where passive barriers are provided and the barriers would not be challenged by the 
event (e.g., insignificant pressurization of a cell relative to its inherent strength) it is not necessary to 
estimate probability of failure to determine the unmitigated event frequency. 
 
3.2.2 Direct Radiation Events for SSCs Classified as SC, SS, or APC 

Because of the distances involved, direct radiation is primarily a hazard to the facility worker as opposed 
to the co-located worker or the public.  The facility worker is protected from direct radiation exposure 
during normal operation by the design of passive shield walls to satisfy the requirements of 10 CFR 835.  
Accidental exposure to direct radiation hazards usually involve: 
 
1. Accidents that result in a release of radiological material 
2. Accidents that result in a loss of shielding, or 
3. Inadvertent facility worker entry into an area with a high radiation field. 
 
Accidents of the first type are addressed in Section 3.1. 
 
Accidents of the second type are unlikely because radiation shields are generally massive, passive barriers 
that are not readily degraded or removed.  The consequences of such accidents are mitigated by 
evacuation. 
 
Accidents of the third type are prevented by a combination of administrative and physical barriers in 
accordance with the requirements of 10 CFR 835. 
 
3.3 Chemical Release 
The potential consequences of hazardous chemicals shall also be assessed.  The assessment shall consider 
both the inherent hazard of the chemical itself, and the potential for the chemical hazard to initiate or 
exacerbate a radiological hazard. 
 
As many of the chemical hazards of the vitrification facility are not unique to the facility, the selection of 
preferred hazard control strategies includes identification of what has been required and accepted as 
engineered prevention and mitigation features for industrial plants with a similar chemical hazard.  The 
chemical hazard for the vitrification facility is also reviewed to determine if it has a chemical risk that is 
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somewhat unique to the facility.  When such a case is identified, consideration is given to additional (or 
augmented) accident prevention and/or mitigation engineered features. 
 
Additional detail on the selection of preferred hazard control strategies for chemical hazards and 
hazardous situations is provided in the SRD Volume II, Appendix A, “Implementing Standard for Safety 
Standards and Requirements Identification”. 
 

4.0 Definitions 

Definitions of the following terms were obtained from the referenced consensus standards.  Minor 
wording differences among multiple references are ignored.  In some cases, the definition of a term given 
in the referenced consensus standard has been tailored to the relative risks of the WTP and its anticipated 
associated hazards.  Other wording differences in the definitions below from the cited consensus 
standards have been made to preserve consistency with terminology in other WTP safety documentation.  
Such differences are identified by presenting added words in Italics and by inserting double-brackets 
where words have been removed.  Citation of a definition from a given consensus standard shall not be 
read to infer that other portions of the standard not specifically cited are being invoked. 
 
Active component [SSC].  A component in which mechanical movement must occur to accomplish the 
[ ] safety function of the component (ANSI/ANS-51.1-1983 and ANSI/ANS-52.1-1983) 
 
Active failure.  A malfunction, excluding passive failures, of a component that relies on mechanical 
movement to complete its intended [ ] safety function upon demand 
 
Examples of active failures include the failure of a valve or check valve to move to its correct position, or 
the failure of a pump, fan, or diesel generator to start. 
 
Spurious action of a powered component originating within its actuation or control system shall be 
regarded as an active failure unless the specific design features or operating restrictions preclude such 
spurious action.  An example is the unintended energization of a powered valve to open or close 
(ANSI/ANS-51.1-1983, ANSI/ANS-52.1-1983, and ANSI/ANS-58.9-1981). 
 
Administrative controls.  Provisions relating to organization and management, procedures, record 
keeping, assessment, and reporting necessary to ensure safe operation of the facility. 
 
Barrier.  A control (typically part of a control set or strategy) that is preventing or mitigating either: (1) 
the release of radioactive or hazardous material to the facility or co-located worker, public, or the 
environment; or (2) the exposure at the facility or co-located worker or the public to sources of direct 
radiation.  This control can be an SSC that provides a physical barrier (e.g. vessel, confinement, shielding, 
and filtration) or a physical design feature that supplements the physical barrier such as equipment or 
emergency features (e.g., process controls, detectors, alarms, and monitors) or an administrative control 
(e.g., training and procedures). 
 
Common cause failure.  Dependent failures that are caused by a condition external to a system or set of 
components that make system or multiple component failures more probable than multiple independent 
failures (DOE/RL-96-0006). 
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Common mode failure.  Dependent failures caused by susceptibilities inherent in certain systems or 
components that make their failures more probable than multiple independent failures due to those 
components having the same design or design conditions that would result in the same level of 
degradation (DOE/RL-96-0006). 
 
Confinement barrier.  Physical barrier that prevents or mitigates the release of radioactive or hazardous 
material to the worker, public or the environment.  The DOE nonreactor facility safety Implementation 
Guide identifies three kinds of confinement barriers - primary confinement, secondary confinement, and 
tertiary confinement (DOE G 420.1-1). 
 
Control strategy.  A set of generally-described provisions (barriers, dilution/dispersal, physical 
limitations on material quantities, administrative material controls, confinement, ventilation of flammable 
gas, etc.) and/or approaches (defense in depth, use of passive features, prevention, mitigation, etc.) which 
are intended to assure adequate control of a specific hazard and associated accidents in the context of the 
work (DOE/RL-96-0006). 
 
Defense in depth.  The fundamental principle underlying the safety technology of the facility centered on 
several levels of protection including successive barriers preventing the release of radioactive materials to 
the workplace or the environment.  Human aspects of defense in depth are considered to protect the 
integrity of the barriers, such as quality assurance, administrative controls, safety reviews, operating 
limits, personnel qualifications and training and safety program.  Design provisions including both those 
for normal facility systems and those for systems important to safety help to: 1) prevent undue challenges 
to the integrity of the physical barriers; 2) prevent failure of a barrier if challenged; 3) where it exists, 
prevent consequential damage to multiple barriers in series; and 4) mitigate the consequences of 
accidents.  Defense in depth helps to assure that the basic safety functions are preserved and that 
radioactive materials do not reach the worker, public or the environment (DOE/RL-96-0006). 
 
Dependent Failures.  In general, dependent failures are defined as events in which the probability of 
each failure is dependent upon the occurrence of other failures (Modarres 1993). 
 
Design Basis Events.  Postulated events providing bounding conditions for establishing the performance 
requirements of structures, systems and components that are necessary to: (1) ensure the integrity of the 
safety boundaries protecting the worker; (2) place and maintain the facility in a safe state indefinitely; or 
(3) prevent or mitigate the event consequences so that the radiological exposures to the general public or 
the workers would not exceed appropriate limits.  The Design Basis Events also establish the performance 
requirements of the structures, systems, and components whose failure under Design Basis Event 
conditions could adversely affect any of the above functions (DOE/RL-96-0006). 
 
Detectable failures.  [The following definition is considered to be specific to electrical, instrumentation 
and control systems.] 
 

Failures that can be identified through periodic testing or can be revealed by alarm or anomalous 
indication (IEEE Std 379-1994). 

 
Diversity.  Use of different technologies, equipment, or design methods to perform a common function 
with the intent to minimize common cause failures (ISA-S84.01-1996). 
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Engineered feature.  A structure, system or component that contributes to the safe operation of the 
facility (24590-WTP-ISMP-ESH-01-001). 
 
Event.  A condition that deviates from normal operation, i.e., an initiating occurrence plus single failure 
or coincident occurrence combination (ANSI/ANS-51.1-1983 and ANSI/ANS-52.1-1983). 
 
External Event.  An event external to the WTP caused by (1) a natural hazard (e.g., earthquake, flood, 
lightning, or range fire) or (2) a human-induced event (e.g., transportation or nearby industrial activity). 
 
Human factors engineering (HFE).  An interdisciplinary science and technology concerned with the 
process of designing for human use (IEEE Std 1023-1988). 
 
Important to Safety.  Structures, systems and components that serve to provide reasonable assurance that 
the facility can be operated without undue risk to the health and safety of the workers and the public.  It 
encompasses the broad class of facility features addressed (not necessarily explicitly) in the top-level 
radiological nuclear, and process safety standards and principles that contribute to the safe operation and 
protection of workers and the public during all phases and aspects of facility operations (i.e., normal 
operation as well as accident mitigation). 
 
This definition includes not only those structures, systems and components that perform safety functions 
and traditionally have been classified as safety class, safety-related or safety grade, but also those that 
place frequent demands on or adversely affect the performance of safety functions if they fail or 
malfunction, i.e., support systems, subsystems and components.  Thus, these latter structures, systems, 
and components would be subject to applicable top-level radiological, nuclear and process safety 
standards and principles to a degree commensurate with their contribution to risk.  In applying this 
definition, it is recognized that during the early stages of the design effort all significant systems 
interactions may not be identified and only the traditional interpretation of important to safety, i.e., 
safety-related may be practical.  However, as the design matures and results from risk assessments 
identify vulnerabilities resulting from non-safety-related equipment, additional structures, systems and 
components should be considered for inclusion within this definition (DOE/RL-96-0006).  The WTP has 
two classification schemes for Important to Safety SSCs.  Both of the classification schemes are divided 
into three separate categories and are defined to Safety Criteria 1.0-6. 
 
Independence.  The state in which there is no mechanism by which any single design basis event, such as 
a flood, can cause redundant equipment to be inoperable (IEEE Std 384-1992). 
 
Initiating occurrence/event.  A single occurrence and its consequential effects that place the plant or 
some portion of the plant in an off-normal condition.  An initiating occurrence/event is not the single 
failure defined elsewhere herein.  An initiating occurrence can be an internal event or an external event 
(ANSI/ANS-51.1-1983, ANSI/ANS-52.1-1983, and ANSI/ANS-58.9-1981). 
 
The first event in an event sequence.  Can result in an accident unless engineered protection systems or 
human actions intervene to prevent or mitigate the accident (AIChE). 
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Internal Event.  An occurrence related to structure, system, and component performance or human 
action, or an occurrence external to the system but within the WTP that causes upset of a structure, 
system, or component. 
 
Limiting design requirements.  The limiting value of a design parameter that ensures that the 
consequences of any event do not result in: 
 
• Violation of plant nuclear safety criteria, including off-site radiological dose criteria, or 

• Unacceptable degradation of plant components that are required to mitigate the consequences of an 
event. 

 
(A single event may have more than one limiting design requirement.  [ANSI/ANS-58.8-1994]) 
 
Long term.  For fluid systems, the long term is defined as that period of important to safety fluid system 
operation following the short term during which the safety function of the system is required 
(ANSI/ANS-58.9-1981). 
 
Passive component.  A component that is not an active component (ANSI/ANS-51.1-1983, and 
ANSI/ANS-52.1-1983). 
 
Passive failure.  The blockage of a process flow path or failure of a component to maintain its structural 
integrity or stability, such that it cannot provide its intended [ ] safety function upon demand 
(ANSI/ANS-51.1-1983, ANSI/ANS-52.1-1983, and ANSI/ANS-58.9-1981). 
 
Primary confinement.  Provides confinement of hazardous material to the vicinity of its processing.  
This confinement is typically provided by piping, tanks, glove boxes, encapsulating material, and the like, 
along with any offgas systems that control effluent from the primary confinement (DOE G 420.1-1). 
 
Redundant equipment or system.  A system or component that duplicates the essential functions of 
another system or component to the extent that either may perform the required function, regardless of the 
state of operation or failure of the other (IEEE Std 379-1994 and IEEE Std 384-1992). 
 
Safety function.  Any function that is necessary to ensure: 1) the integrity of the boundaries retaining the 
radioactive materials; 2) the capability to place and maintain the facility in a safe state; or 3) the capability 
to prevent or mitigate the consequences of facility conditions that could result in radiological exposures to 
the general public or workers in excess of appropriate limits (DOE/RL-96-0006). 
 
Secondary confinement.  Consists of a cell or enclosure surrounding the process material or equipment 
along with any associated ventilation exhaust systems from the enclosed area.  Except in the case of 
housing glove-box operations, the area inside this barrier is usually unoccupied (e.g., canyons, hot cells); 
it provides protection for operating personnel (DOE G 420.1-1). 
 
Shall, should and may.  The word “shall” is used to denote a requirement; the word “should” is used to 
denote a recommendation; and the word “may” is used to denote permission, neither a requirement nor a 
recommendation (ANSI/ANS-51.1-1983, ANSI/ANS-52-1-1983, and ANSI/ANS-58.9-1981). 
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The word “shall” denotes actions that must be performed…  The word “should” is used to indicate 
recommended practice (DOE G 420.1-1, based on DOE-STD-1075-94). 
 
Shall [be] consider[ed].  An objective assessment must be performed to determine the extent to which 
the single failure criterion will be incorporated into or be satisfied by design.  The results and basis of this 
assessment shall be documented.  Such documentation shall be retrievable and can be in the form of 
engineering studies, meeting minutes, reports, internal memoranda, etc. (DOE O 6430.1A). 
 
Short term.  For fluid systems, the short term is defined as that period of operation up to 24 hours 
following an initiating event [ ] (ANSI/ANS-58.9). 
 
Single failure.  A random failure and its consequential effects, in addition to an initiating occurrence, that 
result in the loss of capability of a component to perform its intended [ ] safety function(s) 
(ANSI/ANS-51.1-1983, and ANSI/ANS-52.1-1983). 
 
Single failure criterion.  [Two definitions are provided below.  The following definition applies to fluid 
(i.e., liquid and gas) systems.] 
 

Fluid [ ] systems are considered to be designed against an assumed single failure if neither (1) a single 
failure of any active component (assuming passive components function properly), nor (2) a single 
failure of any passive component (assuming active components function properly) results in a loss of 
the capability of the system to perform its [ ] safety function (ANSI/ANS-51.1-1983, and 
ANSI/ANS-52.1-1983). 

 
[The following statement of the “single failure criterion” applies to electrical and instrumentation and 
control systems.] 
 

When required, the important to safety systems shall perform all required safety functions for a design 
basis event in the presence of the following: 
 
1. Any single detectable failure within the important to safety systems concurrent with all 

identifiable but non-detectable failures 
2. All failures caused by the single failure 
3. All failures and spurious system actions that cause, or are caused by, the design basis event 

requiring the safety function 
 
The single failure could occur prior to, or at any time during, the design basis event for which the 
important to safety system is required to function (IEEE Std 379). 

 

5.0 Tailoring of Consensus Standards Used in the Implementing 
Standard for Defense in Depth 

The following subsections summarize the WTP contractor’s tailoring of the consensus standards invoked 
by this Implementing Standard for Defense in Depth. 
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5.1 DOE O 420.1A, Facility Safety (Ref. 5.2) 

Terminology 

• Section 4.1.1.2, 1st paragraph, last sentence: Phrase “…workers, including those at adjacent 
facilities…” is interpreted for WTP to mean “…workers and collocated workers…” 

 
Applicability 

• The only portion of DOE O 420.1 that is being invoked by this Implementing Standard for Defense in 
Depth is Section 4.1.1.2, the first three paragraphs. 

 
5.2 DOE G 420.1-1 Nonreactor Nuclear Safety Criteria and Explosives 

Safety Criteria Guide for use with DOE O 420.1, Facility Safety 

Terminology 

• By virtue of cross-references within the DOE Guide 420.1-1, reference is made to “safety class” and 
“safety significant” SSCs.  For the purposes of this guide, the WTP project uses the terms “safety 
design class and safety design significant”, which encompass both “safety class” and “safety 
significant”. 

• “Critical safety function” in the DOE Guide 420.1-1 is interpreted to more broadly read 
“…significant public, worker and co-located worker impact”. 

 
Applicability 

• The only portion of the DOE G 420.1-1 that is being invoked by this Implementing Standard for 
Defense in Depth is Section 2.3, except the last paragraph. 

• Section 2.3 of the DOE G contains internal cross-references to subsections 5.2.1, 5.2.2.1 and 5.2.2.2, 
which list typical codes for structures, ventilation systems, and process equipment that provide a 
confinement function.  Section 2.4.2 of this Implementing Standard lists the SRD Safety Criteria that 
will be applied to SSCs comprising confinement. 

• Section 2.3 of the DOE G contains an internal cross-reference to subsection 5.2.1, which further cites 
Section 4.4 of DOE O 420.1A and Section 3.3 of the DOE G for criteria for natural phenomena 
hazards (NPH).  For the WTP, NPH criteria are provided in SRD Safety Criterion SC 4.1-3. 

 
5.3 ANSI/ANS-58.8-1994, Time Response Design Criteria for 

Safety-Related Operator Actions 

Terminology 

• “Safety-related function” for the purposes of implementation of this standard is interpreted to mean 
“safety function” as defined in DOE/RL-96-0006, Rev 2, performed by SDC, SDS, safety-class or 
safety significant SSCs. 
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Non-Applicability 

• Assumption (1) of Section 1.3 does not apply.  Single failure criteria for the WTP project are given in 
the consensus standards invoked and tailored by this Implementing Standard (ANSI/ANS-58.9-1981 
and IEEE 379-1994). 

• Assumption (4) of Section 1.3 does not apply.  The operators will be qualified in accordance with the 
WTP training program, per Safety Requirements Document Volume II 
(24590-WTP-SRD-ESH-01-001-02), Section 7.2. 

• “Automatic reactor trip…” does not apply. 
 
5.4 ANSI/ANS-58.9-1981, Single Failure Criteria for Light Water Reactor 

Safety-Related Fluid Systems 

Terminology 

• “Containment” or “containment vessel” is interpreted to mean “confinement”. 
• “Seismic Category I standards” is interpreted as seismic requirements for a SSC with a seismic safety 

function per SRD Volume II (24590-WTP-SRD-ESH-01-001-02) Safety Criterion 4.1-3 for the WTP. 
• “Safety related” for the purposes of this standard is interpreted to mean “SDC or SDS”, as 

appropriate. 
• “Technical specification(s)” is interpreted to mean “Technical Safety Requirements” or “TSR(s)”. 
• “Condition I” is interpreted for WTP to mean “normal operation”. 
• “Safety-related function” for the purposes of implementation of this standard is interpreted to mean 

“safety function” as defined in DOE/RL-96-0006, Rev 2, performed by SDC, SDS, safety-class or 
safety-significant SSCs. 

• In definition of “single failure”, reference [1] does not apply to WTP. 
• Safety classes 1, 2, and 3 (Section 4.5) are interpreted to be SDC, SDS safety-class or 

safety-significant systems. 
 
Non-Applicability 

• For WTP, the need for emergency onsite power will be ascertained in accordance with the 
DOE/RL-96-0004 process as part of determining hazard control strategies. 

• In the definition of “short term” (Section 2), everything after “…up to 24 hours following an initiating 
event” applies to nuclear power reactor plants and is therefore not applicable to WTP. 

• Sections 3.1 through 3.3 of ANSI/ANS 58.9 are not applicable to the WTP.  Applicability of the 
single failure criteria to the work and hazards presented by the WTP is described in Section 3.0 of this 
Implementing Standard. 

• Reactor-specific regulations (e.g., 10 CFR 50 Appendix A) are not applicable to WTP (see Section 1, 
1st paragraph). 
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• References to a reactor “unit”, “safe shutdown”, and “loss of coolant accident” are nuclear reactor 
plant-specific and, therefore, do not apply to WTP. 

• Sections 3.1 through 3.3 are reactor-specific and do not apply to WTP. 
 
5.5 IEEE STD 379-1994, IEEE Standard Application of the Single-Failure 

Criterion to Nuclear Power Generating Station Safety Systems (This 
section has been deleted) 

Refer to Section 24 of Appendix C for the tailoring of IEEE STD 379-1994. 
 
5.6 IEEE STD 1023-1988, IEEE Guide for the Application of Human 

Factors Engineering to Systems, Equipment, and Facilities of Nuclear 
Power Generating Stations 

Terminology 

• “Nuclear power generating stations” is interpreted to mean a nuclear facility such as WTP. 
 
Non-Applicability 

• Application of the formal human factors engineering process described in subsection 6.1.1 of 
IEEE Std 1023-1988 is tailored to the work and hazards presented by the WTP in subsection 2.6.2 of 
this Implementing Standard. 

 
5.7 ISA-S84.01-1996, Safety Instrumented Systems for the Process 

Industries 
Terminology 

• The definition of “common-cause failure” given in DOE/RL-96-0006 is used, rather than that in 
Section 3 of the consensus standard. 

• “Safety Instrumented System (SIS)” for the purpose of this standard is interpreted to mean any 
instrumentation and control system that is SDC, SC, SDS, or SS, as appropriate. 

 

6.0 References 

Project Documents 
 
24590-WTP-ISMP-ESH-01-001, Integrated Safety Management Plan 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4j 

Appendix B: Implementing Standard for Defense in Depth 

7/16/2007 8:10 AM 

B-29 

Code and Standards 
 
10 CFR 50, Domestic Licensing of Production and Utilization Facilities, Code of Federal Regulations, as 
amended. 

10 CFR 830, Subpart A, Quality Assurance Requirements, Code of Federal Regulations, as amended. 

10 CFR 835, Occupational and Radiological Protection, Code of Federal Regulations, as amended. 

AICHE, 1992, American Institute of Chemical Engineers (AIChE), Guidelines for Hazard Evaluation 
Procedures, Second Edition with Worked Examples, Center for Chemical process Safety, New York, 
New York, USA 1992. 

ANSI/ANS-51.1-1983, Nuclear Safety Criteria for the Design of Stationary Pressurized Water Reactor 
Plants.  American Nuclear Society, La Grange Park, Illinois. 

ANSI/ANS-52.1-1983, Nuclear Safety Criteria for the Design of Stationary Boiling Water Reactor 
Plants.  American Nuclear Society, La Grange Park, Illinois. 

ANSI/ANS-58.8-1994, Time Response Design Criteria for Safety-Related Operator Actions.  American 
Nuclear Society, La Grange Park, Illinois. 

ANSI/ANS-58.9-1981, Single Failure Criteria for Light Water Reactor Safety-Related Fluid Systems.  
American Nuclear Society, La Grange Park, Illinois. 

DOE G 225.1A-1, Guide for DOE O 225.1A, Accident Investigations, US Department of Energy, 
Washington D.C. 

DOE G 420.1-1, Nonreactor Nuclear Safety Criteria and Explosives Safety Criteria Guide for use with 
DOE O 420.1, Facility Safety, US Department of Energy, Washington D.C. 

DOE O 420.1-1A, Facility Safety, Chg 2. US Department of Energy, Washington D.C. 

DOE O 6430.1A, General Design Criteria, US Department of Energy, Washington D.C. 

DOE/RL-96-0004, Revision 2, Process for Establishing a Set of Radiological, Nuclear, and Process 
Safety Standards and Requirements for the RPP Waste Treatment Plant Contractor, US Department of 
Energy, Richland, Washington. 

DOE/RL-96-0006, Revision 2, Top-Level Radiological, Nuclear, and Process Safety Standards and 
Principles for the RPP Waste Treatment Plant Contractor, US Department of Energy, Washington, D.C. 

IEEE Std 1023-1988, IEEE Guide for the Application of Human Factors Engineering to Systems, 
Equipment, and Facilities of Nuclear Power Generating Stations, Piscataway, New Jersey. 

IEEE Std 379-1994, IEEE Standard Application of the Single-Failure Criterion to Nuclear Power 
Generating Stations Safety Systems, Piscataway, New Jersey. 
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IEEE Std 384-1992, IEEE Standard Criteria for Independence of Class 1E Equipment and Circuits.  
IEEE Power Engineering Society, Piscataway, New Jersey. 

ISA-S84.01-1996, Application of Safety Instrumented Systems for the Process Industries.  Instrument 
Society of America, Pittsburgh, Pennsylvania. 

Other Documents 

Modarres M, 1993.  What Every Engineer Should Know about Reliability and Risk Analysis, Marcel 
Dekker Inc., New York, New York. 
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2.0 DOE-STD-1020-94, “Natural Phenomena Hazards Design and Evaluation Criteria for 
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1.0 ISO 10007:1995(E), Quality Management - Guidelines for Configuration 
Management 

Revision: First Edition, 15 April 1995 
Sponsoring Organization: International Organization for Standardization 
 
 

WTP Specific Tailoring 

The following tailoring of ISO 10007:1995(E) is required for use by the WTP contractor as an 
Implementing Standard for Configuration Management. 
 

Page 1, Section 1 Scope 
Delete the last sentence in the second paragraph. 

 
Justification: The WTP Project has not adopted ISO 9001, ISO 9002, ISO 9003, and ISO 9004 as 
implementing standards. 
 

Page 1, Section 2 Normative References 
Delete reference to the ISO 10011 series of standards. 

 
Justification: As discussed for Section 8, for WTP the approved QAM defines the principles, criteria, 
and practices for the configuration management system audit. 
 

Page 1, Section 3 Definitions 
Delete definition 3.4, “configuration board”, and Note 2. 

 
Justification: Deletes definition and note dealing with a configuration board to be consistent with 
deletion of ISO 10007:1995(E) section 7.3, “Configuration board”. 
 

Page 4, Section 6.2 Structure of configuration management 
Delete ‘(normally a “configuration board”)’ in the 2nd to last paragraph. 

 
Justification: Deletes words dealing with a configuration board to be consistent with deletion of 
ISO 10007:1995(E) section 7.3, “Configuration board”. 
 

Page 5, Section 7.3 Configuration board 
Delete this section in its entirety. 
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Justification: The project manager has not established a configuration board as permitted.  Equivalent 
functions and responsibilities of a configuration board exist in the change control processes for WTP 
design, AB Document Maintenance, and project interfaces, and in the QAM for Plant Installed Software. 
 

Page 7, Section 7.7 Configuration Management Plan (CM Plan) 
Delete second paragraph 

 
Justification: This paragraph addresses activities outside the WTP project workscope or control (i.e., 
multiple projects, multi-level contracts, and customer configuration management plans). 
 

Page 8, Section 8 Configuration Management System Audit 
Revise the last paragraph to read: 
“Principles, criteria, and practices of the CM system audit should comply with the Quality Assurance 
Manual.” 

 
Justification: For WTP the approved QAM defines the principles, criteria, and practices for the conduct 
of audits and self-assessments. 
 

Page 9, Annex A, Section A2 Policies and procedures 
Delete all words following “the CM organization” in the 2nd subparagraph. 

 
Justification: Deletes words dealing with a configuration board to be consistent with deletion of 
ISO 10007:1995(E) section 7.3, “Configuration board”. 
 

Page 9, Annex A, Section A4 Configuration control 
Delete all words after “the organization” in the first subparagraph. 

 
Justification: Deletes words dealing with a configuration board to be consistent with deletion of 
ISO 10007:1995(E) section 7.3, “Configuration board”. 
 

Page 11 and 12, Annex B 
Delete. 

 
Justification: Although provided only as information, as noted in Section 1 above, the ISO 9000 Series 
of Standards are not being implemented at WTP and this Annex is therefore removed to reduce potential 
confusion to non-applicable cross references. 
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2.0 DOE-STD-1020-94, “Natural Phenomena Hazards Design and Evaluation 
Criteria for Department of Energy Facilities” 

Revision: Change Notice #1 dated 1/96 and DOE Newsletter dated 1/22/98 (Interim Advisory on 
Straight Winds and Tornados) 

 
Sponsoring Organization: DOE 
 
 

WTP Specific Tailoring 

The following tailoring of DOE-STD-1020-94 is required for use by the WTP contractor as an 
Implementing Standard for seismic analysis and design. 
 

Page 1-6, Section 1.3  Evaluation of Existing Facilities 
Delete this section. 

 
Justification: This section deals with existing facilities and the WTP is a new facility. 
 

Page 2-1, Section 2.2  General Approach for Seismic Design and Evaluation 
Use 1997 UBC in lieu of 1994 UBC. 

 
Justification: 1997 UBC is more current. 
 

Design PC-3 (Seismic Category I) SSCs for the elastic seismic response to DBE per Section 3.7.2 of 
NRC NUREG-0800, Revision 3 (Draft) with no credit for inelastic energy absorption.  However, the 
following SSCs may use inelastic energy absorption factors greater than 1.0 for seismic response in 
the design of the SSC: 
• SC-I SSCs (except piping, piping components and pipe supports) constructed and/or fabricated 

prior to the revised seismic criteria, April 4, 2005. 
• For SC-I and II piping, piping components and pipe supports, regardless of construction or 

fabrication status.  Fμ values shall be in accordance with the table below.  However, for piping 
and pipe support components that exhibit non-ductile failure modes (buckling, concrete 
expansion anchor pull out, cast-iron standard components), and for predicting active equipment 
loads and accelerations, Fμ shall be limited to 1.0. 
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WTP Pipe Stress Analysis and Support Design Inelastic Energy Absorption Factor, Fμ 
 

Component Factor, Fμ
1 

Butt joined groove welded pipe 1.50 

Socket welded pipe 1.25 

Threaded pipe 1.15 

Equipment and Pipe Supports 1.50 
1ASCE 43-05, Limit State B Distribution Systems. 

 
Justification: DOE-STD-1020-94 allows credit for inelastic energy absorption in the design of PC-3 
SSCs; however, the Nuclear Regulatory Commission (NRC) does not allow for this in the design of 
commercial nuclear reactors.  The provisions for commercial nuclear power plants are similar to the 
criteria for PC-4 facilities in DOE- STD-1020-94 with Fμ = 1.  The requirements for PC-3 (SC-I) SSCs 
remain more stringent and conservative than the requirements of DOE-STD-1020-94.  DOE-STD-1020-
94 does not provide specific Fμ factors for use in piping system analysis.  ASME B31.3 stress allowables 
combined with Fμ factors applicable to Limit State B of ASCE 43-05 provide adequate design margin for 
WTP SC-I and SC-II piping.  It is more stringent compared to the ASCE 43-05 requirement of designing 
to ASME Section III Level D allowable stresses with Fμ factors for Limit State C. 
 

Use ASCE 4-98 in lieu of ASCE 4-86. 
 
Justification: ASCE 4-98 is more current. 
 

Page 2-6, Section 2.3  Seismic Design and Evaluation of Structures, Systems, and 
Components 

SDC/SDS/RRC SSCs: 
Perform performance categorization of SSCs per SRD Safety Criterion 4.1-3 in lieu of 
DOE-STD-1021-93. 
SC/SS/APC SSCs: 
Perform performance categorization of SSCs per Section 2.4 of DOE-STD-1021-93 (reaffirmed April 
2002) as described in SRD Safety Criterion 4.1-3. 

 
Justification: For SDC/SDS/RRC SSCs, a more conservative approach than required by 
DOE-STD-1021-93 is adopted.  This approach is implemented by SRD Safety Criterion 4.1-3 and 
Appendix A to Volume II of the SRD.  For SC/SS/APC SSCs, DOE-STD-1021-93 is directly linked to 
DOE Order 420.1A, which is invoked by 10 CFR 830 as the source of nuclear safety design criteria. 
 

Page 2-8, Section 2.3.1 Performance Category 1 and 2 Structures, Systems, and 
Components 

Use 1997 UBC in lieu of 1994 UBC. 
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Justification: 1997 UBC is more current. 
 

Page 2-12, Section 2.3.2 Performance Category 3 and 4 Structures, Systems, and 
Components 

Disregard the requirements for PC-4 SSCs. 
 
Justification: There are no PC-4 SSCs at the WTP. 
 

Design PC-3 (Seismic Category I) SSCs for the elastic seismic response to DBE per Section 3.7.2 of 
NRC NUREG-0800, Revision 3 (Draft) with no credit for inelastic energy absorption.  However, the 
following SSCs may use inelastic energy absorption factors greater than 1.0 for seismic response in 
the design of the SSC: 
• SC-I SSCs (except piping, piping components and pipe supports) constructed and/or fabricated 

prior to the revised seismic criteria, April 4, 2005. 
• For SC-I and II piping, piping components and pipe supports, regardless of construction or 

fabrication status.  Fμ values shall be in accordance with the table below.  However, for piping 
and pipe support components that exhibit non-ductile failure modes (buckling, concrete 
expansion anchor pull out, cast-iron standard components), and for predicting active equipment 
loads and accelerations, Fμ shall be limited to 1.0. 

 
WTP Pipe Stress Analysis and Support Design Inelastic Energy Absorption Factor, Fμ 

 
Component Factor, Fμ

1 

Butt joined groove welded pipe 1.50 

Socket welded pipe 1.25 

Threaded pipe 1.15 

Equipment and Pipe Supports 1.50 
1ASCE 43-05, Limit State B Distribution Systems. 

 
Justification: DOE-STD-1020-94 allows credit for inelastic energy absorption in the design of PC-3 
SSCs; however, the Nuclear Regulatory Commission (NRC) does not allow for this in the design of 
commercial nuclear reactors.  The provisions for commercial nuclear power plants are similar to the 
criteria for PC-4 facilities in DOE- STD-1020-94 with Fμ = 1.  The requirements for PC-3 (SC-I) SSCs 
remain more stringent and conservative than the requirements of DOE-STD-1020-94.  DOE-STD-1020-
94 does not provide specific Fμ factors for use in piping system analysis.  ASME B31.3 stress allowables 
combined with Fμ factors applicable to Limit State B of ASCE 43-05 provide adequate design margin for 
WTP SC-I and SC-II piping.  It is more stringent compared to the ASCE 43-05 requirement of designing 
to ASME Section III Level D allowable stresses with Fμ factors for Limit State C. 
 

Use ACI 349 for design of reinforced concrete in lieu of UBC. 
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Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
 
Use ANSI/AISC N690 for design of structural steel in lieu of UBC. 
 
Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
 

Page 2-18, Section 2.4.1 Equipment and Distribution Systems 
Perform seismic design of PC-1 and -2 elements of structures and equipment per the provisions of 
1997 UBC in lieu of 1994 UBC. 

 
Justification: 1997 UBC is more current. 
 

Page 2-22, Section 2.4.2 Evaluation of Existing Facilities 
Delete this section. 

 
Justification: This section deals with existing facilities and the WTP is a new facility. 
 

Page 2-24, Section 2.5 Summary of Seismic Provisions 
Disregard the requirements for PC-4 SSCs. 

 
Justification: There are no PC-4 SSCs at the WTP. 
 

Design PC-3 (Seismic Category I) SSCs for the elastic seismic response to DBE per Section 3.7.2 of 
NRC NUREG-0800, Revision 3 (Draft) with no credit for inelastic energy absorption.  However, the 
following SSCs may use inelastic energy absorption factors greater than 1.0 for seismic response in 
the design of the SSC: 
• SC-I SSCs (except piping, piping components and pipe supports) constructed and/or fabricated 

prior to the revised seismic criteria, April 4, 2005. 
• For SC-I and II piping, piping components and pipe supports, regardless of construction or 

fabrication status.  Fμ values shall be in accordance with the table below.  However, for piping 
and pipe support components that exhibit non-ductile failure modes (buckling, concrete 
expansion anchor pull out, cast-iron standard components), and for predicting active equipment 
loads and accelerations, Fμ shall be limited to 1.0. 

 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4k 

Appendix C: Implementing Standards 

10/8/2007 12:52 PM 

C.2-5 

WTP Pipe Stress Analysis and Support Design Inelastic Energy Absorption Factor, Fμ 
 

Component Factor, Fμ
1 

Butt joined groove welded pipe 1.50 

Socket welded pipe 1.25 

Threaded pipe 1.15 

Equipment and Pipe Supports 1.50 
1ASCE 43-05, Limit State B Distribution Systems. 

 
Justification: DOE-STD-1020-94 allows credit for inelastic energy absorption in the design of PC-3 
SSCs; however, the Nuclear Regulatory Commission (NRC) does not allow for this in the design of 
commercial nuclear reactors.  The provisions for commercial nuclear power plants are similar to the 
criteria for PC-4 facilities in DOE- STD-1020-94 with Fμ = 1.  The requirements for PC-3 (SC-I) SSCs 
remain more stringent and conservative than the requirements of DOE-STD-1020-94.  DOE-STD-1020-
94 does not provide specific Fμ factors for use in piping system analysis.  ASME B31.3 stress allowables 
combined with Fμ factors applicable to Limit State B of ASCE 43-05 provide adequate design margin for 
WTP SC-I and SC-II piping.  It is more stringent compared to the ASCE 43-05 requirement of designing 
to ASME Section III Level D allowable stresses with Fμ factors for Limit State C. 
 

Use the seismic provisions in Table 2-5 concerning PC-3 SSCs except that the structural capacity is to 
be based on code ultimate strength or allowable behavior level. 

 
Justification: Limit-state level method of determining the structural capacity is more appropriate for 
evaluation of existing facilities (the WTP is a new facility). 
 

Page 3-1, Section 3.1  Introduction 
SDC/SDS/RRC SSCs: 
Perform performance categorization of SSCs per SRD Safety Criterion 4.1-3 in lieu of 
DOE-STD-1021-93. 
SC/SS/APC SSCs: 
Perform performance categorization of SSCs per Section 2.4 of DOE-STD-1021-93 (reaffirmed April 
2002) as described in SRD Safety Criterion 4.1-3. 

 
Justification: For SDC/SDS/RRC SSCs, a more conservative approach than required by 
DOE-STD-1021-93 is adopted.  This approach is implemented by SRD Safety Criterion 4.1-3 and 
Appendix A to Volume II of the SRD.  For SC/SS/APC SSCs, DOE-STD-1021-93 is directly linked to 
DOE Order 420.1A, which is invoked by 10 CFR 830 as the source of nuclear safety design criteria. 
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Page 3-2, Section 3.2  Wind Design Criteria 
Use peak gust speed values contained in Attachment “A” of DOE Interim Advisory dated 1/22/98 in 
lieu of fastest-mile wind speeds shown in Table 3-2; also, per DOE Interim Advisory, use an 
importance factor for PC-2 SSCs of 1.0 in lieu of 1.07 indicated in Table 3-1. 

 
Justification: The Newsletter was issued by DOE as an interim measure for use with 
DOE-STD-1020-94 until such time as the standard is revised. 
 

Page 3-5, Section 3.2.1 Performance Category 1 
Design structural steel PC-1 structures per AISC Manual of Steel Construction, Allowable Stress 
Design, Ninth edition. 

 
Justification: The AISC code is preferred to the UBC because it is a national consensus code. 
 

Design reinforced concrete PC-1 structures per ACI 318-99. 
 
Justification: The ACI 318 code is preferred to the UBC because it is a national consensus code. 
 

Page 3-6, Section 3.2.2 Performance Category 2 
Design structural steel PC-2 structures per AISC Manual of Steel Construction, Allowable Stress 
Design, Ninth edition. 

 
Justification: The AISC code is preferred to the UBC because it is a national consensus code. 
 

Design reinforced concrete PC-2 structures per ACI 318-99. 
 
Justification: The ACI 318 code is preferred to the UBC because it is a national consensus code. 
 

Page 3-6, Section 3.2.3 Performance Category 3 
Design structural steel PC-3 structures per ANSI/AISC N690-94. 

 
Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
 

Design reinforced concrete PC-3 structures per ACI 349-2001. 
 
Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
 

Disregard requirements for tornado design. 
 
Justification: Tornado is not a credible NPH at the WTP site. 
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Page 3-11, Section 3.2.4 Performance Category 4 
Delete this section. 

 
Justification: There are no PC-4 SSCs at the WTP. 
 

Page 3-13, Section 3.3 Evaluation of Existing SSCs 
Delete this section. 

 
Justification: This section deals with existing facilities and the WTP is a new facility. 
 

Page 4-1, Section 4.0  Flood Design and Evaluation Criteria 
Disregard criteria for the design of SSCs for river flooding. 

 
Justification: River flooding is not a credible NPH at the WTP site, and only the criteria dealing with 
local precipitation that affects roof design and site drainage are applicable to the WTP design. 
 

Page 4-4, Section 4.1.2 Flood Evaluation Process 
SDC/SDS/RRC SSCs: 
Perform performance categorization of SSCs per SRD Safety Criterion 4.1-3 in lieu of 
DOE-STD-1021-93. 
SC/SS/APC SSCs: 
Perform performance categorization of SSCs per Section 2.4 of DOE-STD-1021-93 (reaffirmed April 
2002) as described in SRD Safety Criterion 4.1-3. 

 
Justification: For SDC/SDS/RRC SSCs, a more conservative approach than required by 
DOE-STD-1021-93 is adopted.  This approach is implemented by SRD Safety Criterion 4.1-3 and 
Appendix A to Volume II of the SRD.  For SC/SS/APC SSCs, DOE-STD-1021-93 is directly linked to 
DOE Order 420.1A, which is invoked by 10 CFR 830 as the source of nuclear safety design criteria. 
 

Page 4-12, Section 4.2.4 Performance Category 4 
Delete this section. 

 
Justification: There are no PC-4 SSCs at the WTP. 
 

Page 4-13, Section 4.3.3 Site Drainage and Roof Design 
Use 1997 UBC in lieu of 1994 UBC. 

 
Justification: 1997 UBC is more current. 
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Page 4-15, Section 4.4 Considerations for Existing Construction 
Delete this section. 

 
Justification: This section deals with existing facilities and the WTP is a new facility. 
 

Page 4-16, Section 4.5 Probabilistic Flood Risk Assessment 
Do not perform a probabilistic flood risk assessment of the WTP site. 

 
Justification: UCRL-21069, “Probabilistic Flood Hazard Assessment for the N Reactor, Hanford, 
Washington”, July 1988, contains a probabilistic flood risk assessment of the N reactor site.  The WTP 
site is close to the N Reactor site (about 10 miles away) and further away from the Columbia River.  
Therefore, the N Reactor flood assessment may be used and no assessment of the WTP site is required. 
 

Page B-4, App. B, Section B.2 Graded Approach, Performance Goals, and 
Performance Categories 

SDC/SDS/RRC SSCs: 
Perform performance categorization of SSCs per SRD Safety Criterion 4.1-3 in lieu of 
DOE-STD-1021-93. 
SC/SS/APC SSCs: 
Perform performance categorization of SSCs per Section 2.4 of DOE-STD-1021-93 (reaffirmed April 
2002) as described in SRD Safety Criterion 4.1-3. 

 
Justification: For SDC/SDS/RRC SSCs, a more conservative approach than required by 
DOE-STD-1021-93 is adopted.  This approach is implemented by SRD Safety Criterion 4.1-3 and 
Appendix A to Volume II of the SRD.  For SC/SS/APC SSCs, DOE-STD-1021-93 is directly linked to 
DOE Order 420.1A, which is invoked by 10 CFR 830 as the source of nuclear safety design criteria. 
 

Page B-8, App. B, Section B.3 Evaluation of Existing Facilities 
Delete this section. 

 
Justification: This section deals with existing facilities and the WTP is a new facility. 
 

Page C-1, App. C, Section C.1 Introduction 
SDC/SDS/RRC SSCs: 
Perform performance categorization of SSCs per SRD Safety Criterion 4.1-3 in lieu of 
DOE-STD-1021-93. 
SC/SS/APC SSCs: 
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Perform performance categorization of SSCs per Section 2.4 of DOE-STD-1021-93 (reaffirmed April 
2002) as described in SRD Safety Criterion 4.1-3. 

 
Justification: For SDC/SDS/RRC SSCs, a more conservative approach than required by 
DOE-STD-1021-93 is adopted.  This approach is implemented by SRD Safety Criterion 4.1-3 and 
Appendix A to Volume II of the SRD.  For SC/SS/APC SSCs, DOE-STD-1021-93 is directly linked to 
DOE Order 420.1A, which is invoked by 10 CFR 830 as the source of nuclear safety design criteria. 
 

Page C-19, App. C, Section C.3.2 Earthquake Ground Motion Response Spectra 
Disregard Section C.3.2.1 discussion and Table C-4.  Follow 1997 UBC for the WTP design. 

 
Justification: Section C.3.2.1 discussion and Table C-4 are based on 1994 UBC; the 1997 UBC is more 
current. 
 

Page C-27, App. C, Section C.4 Evaluation of Seismic Demand (Response) 
Use 1997 UBC in lieu of 1994 UBC. 

 
Justification: 1997 UBC is more current. 
 

Page C-29, App. C, Section C.4.1 Dynamic Seismic Analysis 
Use ASCE 4-98 in lieu of ASCE 4-86. 

 
Justification: ASCE 4-98 is more current. 
 

Page C-31, App. C, Section C.4.2 Static Force Method of Seismic Analysis 
Use 1997 UBC in lieu of 1994 UBC. 

 
Justification: 1997 UBC is more current. 
 

Page C-32, App. C, Section C.4.3 Soil-Structure Interaction 
Use ASCE 4-98 in lieu of ASCE 4-86. 

 
Justification: ASCE 4-98 is more current. 
 

Page C-38, App. C, Section C.4.4 Analytical Treatment of Energy Dissipation and 
Absorption 

Design PC-3 (Seismic Category I) SSCs for the elastic seismic response to DBE per Section 3.7.2 of 
NRC NUREG-0800, Revision 3 (Draft) with no credit for inelastic energy absorption.  However, the 
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following SSCs may use inelastic energy absorption factors greater than 1.0 for seismic response in 
the design of the SSC: 
• SC-I SSCs (except piping, piping components and pipe supports) constructed and/or fabricated 

prior to the revised seismic criteria, April 4, 2005. 
• For SC-I and II piping, piping components and pipe supports, regardless of construction or 

fabrication status.  Fμ values shall be in accordance with the table below.  However, for piping 
and pipe support components that exhibit non-ductile failure modes (buckling, concrete 
expansion anchor pull out, cast-iron standard components), and for predicting active equipment 
loads and accelerations, Fμ shall be limited to 1.0. 

 
WTP Pipe Stress Analysis and Support Design Inelastic Energy Absorption Factor, Fμ 

 
Component Factor, Fμ

1 

Butt joined groove welded pipe 1.50 

Socket welded pipe 1.25 

Threaded pipe 1.15 

Equipment and Pipe Supports 1.50 
1ASCE 43-05, Limit State B Distribution Systems. 

 
 
Justification: DOE-STD-1020-94 allows credit for inelastic energy absorption in the design of PC-3 
SSCs; however, the Nuclear Regulatory Commission (NRC) does not allow for this in the design of 
commercial nuclear reactors.  The provisions for commercial nuclear power plants are similar to the 
criteria for PC-4 facilities in DOE- STD-1020-94 with Fμ = 1.  The requirements for PC-3 (SC-I) SSCs 
remain more stringent and conservative than the requirements of DOE-STD-1020-94.  DOE-STD-1020-
94 does not provide specific Fμ factors for use in piping system analysis.  ASME B31.3 stress allowables 
combined with Fμ factors applicable to Limit State B of ASCE 43-05 provide adequate design margin for 
WTP SC-I and SC-II piping.  It is more stringent compared to the ASCE 43-05 requirement of designing 
to ASME Section III Level D allowable stresses with Fμ factors for Limit State C. 
 

Page C-52, App. C, Section C.5.1 Capacity Approach 
Use ACI 349 for design of reinforced concrete in lieu of UBC. 

 
Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
 

Use ANSI/AISC N690 for design of structural steel in lieu of UBC. 
 
Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
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Page C-62, App. C, Section C.7 Special Considerations for Existing Facilities 
Delete this section. 

 
Justification: This section deals with existing facilities and the WTP is a new facility. 
 

Page C-66, App. C, Section C.9 Alternate Seismic Mitigation Measures 
Delete this section. 

 
Justification: Seismic base isolation is not planned to be used in the WTP design. 
 

Page D-3, App. D, Section D.3 Load Combinations 
Design structural steel PC-1 and PC-2 structures per AISC Manual of Steel Construction, Allowable 
Stress Design, Ninth edition. 

 
Justification: The AISC code is preferred because it is a national consensus code. 
 

Design reinforced concrete PC-1 and PC-2 structures per ACI 318-99. 
 
Justification: The ACI 318 code is preferred because it is a national consensus code. 
 

Design structural steel PC-3 SSCs structures per ANSI/AISC N690-94. 
 
Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
 

Design reinforced concrete PC-3 SSCs structures per ACI 349-2001. 
 
Justification: This change is made for consistency with NRC acceptance criteria contained in 
Section 3.8.4 of NUREG-0800, Revision 2 (Draft). 
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3.0 ANSI/AISC N690, “Specification for the Design, Fabrication, and Erection 
of Steel Safety-Related Structures for Nuclear Facilities” 

Revision: 1994 
Sponsoring Organization: American National Standards Institute/American Institute of Steel Construction 
 
 

WTP Specific Tailoring 

The following tailoring of ANSI/AISC N690 is required for use by the WTP contractor as an 
Implementing Standard for structural design. 
 

Page 22, Section Q1.5.7.1 Primary Stresses 
Revise the stress limit coefficients for compression in Table Q1.5.7.1 as follows: 
• 1.3 instead of 1.5 [stated in footnote (c)] in load combinations 2, 5, and 6 
• 1.4 instead of 1.6 in load combinations 7, 8, and 9 
• 1.6 instead of 1.7 in load combination 11 

 
Justification: These changes are made for consistency with the NRC requirements of Appendix F of 
section 3.8.4 of NUREG-0800 (Draft Rev. 2). 
 

Page 22, Section Q1.5.7.1 Primary Stresses 
Delete the following load combinations: 
4.  D  +  L  +  Eo 
6.  D  +  L  +  Ro  +  To  +  Eo 

 
Justification: These load combinations are requried for evaluation of an Operation Basis Earthquake 
(OBE).  The WTP project has not identified an OBE event. 
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This section has been deleted. 
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This section has been deleted. 
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6.0 NFPA 801, Standard for Fire Protection for Facilities Handling 
Radioactive Materials 

Revision: 2003 edition 
 
Sponsoring Organization: National Fire Protection Association 
 
 

WTP Specific Tailoring 

 
The following tailoring of NFPA 801-03 is required for use by the WTP project as an implementing 
standard for fire safety. 

Section 4.3, Fire Protection Program 
NFPA 241 does not apply to the WTP Project until Hot Commissioning.  
 

Justification:  The WTP Project is following 29 CFR 1926, Subparts F and J as referenced in the 
Non-radiological Worker Health and Safety Plan. 
 

Section 5.5 
Replace NFPA 220 with IBC 2000. 
 

Justification:  The applicable building code for the WTP Project is the 1997 Uniform Building 
Code (UBC).  UBC specifies building requirements for fire resistance, allowable floor area, building 
height limitations, and building separation. 
 

Section 5.13.2 
Change the code edition of NFPA 70 from 2002 to 1999. 
 

Justification:  NFPA 801, in all versions, simply refers to NFPA 70 for electrical installation.  It does not 
make any special concessions to NFPA 70.  The 2002 version of NFPA 70 does not emphasize additional 
critical safety requirements that would adversely impact the safety of the design of a nuclear waste 
treatment plant.  NFPA 70-2002 would, however, put an undue cost and schedule impact onto the Project 
based on the present state of the design.  Since the 1999 version of NFPA 70 has previously been deemed 
to provide adequate safety and no critical items have been identified in the 2002 edition, the project 
should continue using the 1999 edition since it is more cost effective. 
 

Section 6.3, 6.8.1 and 6.8.2 
Change the code edition of NFPA 72 from 1999 to 2002. 
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Justification:  The WTP Project has chosen to use the 2002 code edition of NFPA 72. Using the 2002 
version of NFPA 72 is as or more safe and is more cost effective than the 1999 version of the standard.  
NFPA 72-02 is inherently more safe than the 1999 version because it has been revised to incorporate 
requirements for safer and more reliable technology not previously available.  Plus, NFPA 72-02 allows 
the Project more design possibilities (spacing, routing, power supplies, etc.) based on the type of detection 
systems used.  By designing detection systems based more on the system's use the Project can take 
advantage of cost savings. 
 

Section 8.1.2 
NFPA 241 does not apply to the WTP Project until Hot Commissioning. 
 

Justification:  The WTP Project is following 29 CFR 1926, Subparts F and J as referenced in the 
Non-radiological Worker Health and Safety Plan. 
 

Appendix A, Section 3.3.23, Noncombustible 
Replace NFPA 220 with IBC 2000. 

 
Justification:  The applicable building code for the WTP Project is the 1997 Uniform Building 
Code (UBC).  UBC specifies building requirements for fire resistance, allowable floor area, building 
height limitations, and building separation. 

Appendix C, Section 8.2 
Replace NFPA 220 with IBC 2000. 

 
Justification:  The applicable building code for the WTP Project is the 1997 Uniform Building 
Code (UBC).  UBC specifies building requirements for fire resistance, allowable floor area, building 
height limitations, and building separation. 
 

Appendix D, Section 1.1, NFPA Publications 
Replace NFPA 220 with IBC 2000. 

 
Justification:  The applicable building code for the WTP Project is the 1997 Uniform Building 
Code (UBC).  UBC specifies building requirements for fire resistance, allowable floor area, building 
height limitations, and building separation. 
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7.0 ACI 349, Code Requirements for Nuclear Safety-Related 
Concrete Structures 

Revision: 2001 
Sponsoring Organization: American Concrete Institute 
 
 

WTP Specific Tailoring 

The following tailoring of ACI 349-01 is required for use by the WTP contractor as an implementing 
standard for structural design. 
 

Chapter 9 - Required Strength 
The thermal load component of the seismic and thermal load combination nos. 4 and 8 may be 
omitted under certain conditions, if these load combinations result in stresses exceeding the code 
allowables, in accordance with Los Alamos National Laboratory memo ENG-DECS-05-066, 
Combination of Thermal and Seismic Loads for the Hanford Waste Treatment Plant Design 
(CCN 133337). 
 

Justification: Los Alamos National Laboratory memo ENG-DECS-05-066, Combination of Thermal 
and Seismic Loads for the Hanford Waste Treatment Plant Design (CCN 133337) provides the technical 
basis to omit the thermal load component from the seismic and thermal load combinations under certain 
conditions.  The omission, which is only allowed in instances where these load combinations result in 
stresses exceeding ACI 349-01 code allowables, is justified on the basis of the thermal load being self-
relieving, displacement-controlled, and the consideration of cracked sections allowed in ACI 349.  The 
omission of thermal loads in the limited conditions noted in ENG-DECS-05-066 (CCN 133337) does 
not affect the safety of the design. 

Chapter 21 
Replace Chapter 21 of ACI 349-01 with Chapter 21 of ACI 318-99, while maintaining the following 
specific provisions of ACI 349-01 Chapter 21 as identified in: 
• Section 21.2.7 (anchorage) 
• Section 21.6.1 (height/length criteria) 

 
Justification: Chapter 21 of ACI 349-01 is based on criteria from ACI 318-95.  The American Concrete 
Institute completed a major revision of ACI 318 between the years 1995 and 1999 with respect to seismic 
proportioning and detailing.  The WTP project wishes to adopt the most current methodology for seismic 
detailing as presented in ACI 318-99 Chapter 21 pertaining to structures in high seismic risk region, in 
lieu of that presented in ACI 349-01 Chapter 21. 
 
The HLW and Pretreatment reinforced concrete structures (designated Seismic Category I) of the WTP 
project are large shear wall and slab structures of heavy proportions, which exhibit small lateral 
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deflections.  ACI 349-01 Chapter 21 describes that at a height-to-length (h/l) ratio of less than 2, the 
concrete walls act in shear with insignificant bending deformation, thus boundary elements are not 
required.  This criteria, along with the requirements for anchorage are key elements of the ACI 349-01 
design philosophy contained in Chapter 21. 
 
The purpose of maintaining the specific sections of ACI 349-01 Chapter 21 as cited above is to ensure 
that the specific provisions of ACI 349-01 are maintained while incorporating the more current 
methodology for seismic detailing requirements of ACI 318-99. 
 
Notes: 
 
1. For the purpose of determining the need for boundary elements, the hw/lw criterion of ACI 349-01 

shall be applied for the entire wall (where hw shall be defined as the total height of the wall and lw 
shall be defined as the length of the wall). 

2. For the purpose of determining the need for boundary elements using the 0.2f’c criterion, the 
compressive stress in the shear wall (or shear wall segment) shall be determined by considering the 
axial compression and in-plane bending behavior of the wall (or shear wall segment) acting as a 
“beam”.  The maximum compressive stress may be determined by using the formula, P/A±MC/I 
(where C is lever arm or the distance from neutral axis to the extreme fiber, A is the area of column, 
and I is the second moment of area) based on the axial loads (i.e., P) and moments (i.e., M) computed 
by integrating the stresses obtained from an explicit finite element model (e.g., GTSTRUDL model) 
and assuming a rectangular cross section for the shear wall (or shear wall segment).  Alternatively, 
the “beam” properties may include the effects of the cross walls, in which case the axial loads (i.e., P) 
and moments (i.e., M) shall be computed by including the stresses on the cross walls. 

 
3. Strain Criteria (Tailoring of ACI 318-99) 
 

Chapter 21 Section 21.6.6.3  (Walls) 
 
In addition to the provisions of this section, boundary elements are not required when the concrete 
compressive strain, resulting from the worst case loading combination, does not exceed 0.002. 
 
Justification:  Continued use of a concrete compressive stress limit of 0.2fc’ for wall boundary element 
requirements has been determined to be very conservative.  Therefore, a special system of design that 
utilizes a concrete compressive strain limit of 0.002 for wall boundary element requirements is warranted.  
For further discussion, see 24590-HLW-RPT-CSA-03-013. 
 

Chapter 21 Section 21.7.5.3  (Diaphragms) 
 
In addition to the provisions of this section, boundary elements are not required when the concrete 
compressive strain, resulting from the worst case loading combination, does not exceed 0.002. 
 
Justification:  Continued use of a concrete compressive stress limit of 0.2fc’ for diaphragm boundary 
element requirements has been determined to be very conservative.  Therefore, a special system of design 
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that utilizes a concrete compressive strain limit of 0.002 for diaphragm boundary element requirements is 
warranted.  For further discussion, see 24590-HLW-RPT-CSA-03-014. 
 

Chapter 21 Section 21.7.8.1  (Diaphragms) 
 
In lieu of the provisions of this section, proportion reinforcement across the entire width of the diaphragm 
to resist the factored axial forces and moments acting in the plane of the diaphragm. 
 
Justification:  The finite element analysis is the best available description of the structural response of 
the slabs acting as diaphragms to the various load combinations.  Therefore, the finite element results will 
be utilized to determine the stress distribution across the entire width of the diaphragm.  Placement of 
reinforcement will be distributed accordingly. 
 
Note:  Item 3 is not applicable to BOF facilities due to the simplicity of the analysis and design of BOF 
facilities. 
 

Appendix B Section B.3.6 (Embedment Design) 
 
Performing ductility checks per ACI 349-01, Section B.3.6 is intended to result in: 
 
• A shear ductility check that states that the embedment steel is ductile in shear when the nominal steel 

strength is less than 85 % of the nominal concrete shear strength in breakout or pryout, whichever is 
lower; and 

• A tension ductility check that states the embedment steel is ductile in tension when the nominal steel 
strength is less than 85 % of the nominal concrete tension strength in breakout, pullout or side face 
blow out, whichever is the lowest. 

 
Justification:  ACI 349-06, Appendix D, Section D.3.6.1 provides clarification of the requirements 
specified in the language in ACI 349-01, Appendix B, Section B3.6 with respect to the intent of the 
ductility check for embedment anchorage.  The change is acceptable because this change provides 
clarification to the design requirements and is essentially equivalent to Section D.3.6.1, and meets the 
intent of ACI 349-01. 
 

Appendix B, Section B.6.3 (Concrete pryout strength of anchor in shear) 
 
ACI 349-01 Appendix B, Section B.6.3, “Concrete pryout strength of anchor in shear, ” as published only 
provides the shear equation for a single anchor and omitted the equation for a group of anchors.  To 
calculate pryout strength for a group of anchors in shear (Vcpg) apply the following: 

 
The nominal pryout strength for a group of anchors, Vcpg, shall not exceed: 
 

cbgcpcpg NkV =  
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where kcp = 1.0 for hef < 2.5 in.; kcp = 2.0 for hef > 2.5 in.; and Ncbg shall be determined from Eq. (B-4b) 

found in Section B.5.2.1.  Note that Ncbg  may be recomputed to reflect all the anchors in 
shear. 

 
Justification:  ACI 349-01 Appendix B, Section B.6.3.1 is silent concerning determining pryout strength 
in shear for a group of anchors.  This code omission results in an excessively conservative anchor design 
when utilitized for a group of anchors.  The ACI committee has recognized this omission and has resolved 
the issue by inclusion of the above equation in ACI 349-06, Appendix D, Section D.6.3.1.  
Implementation of this clarification is directly comparable and essentially equivalent to and meets the 
intent of ACI 349-01. 
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8.0 ACI 318, Building Code Requirements for Structural Concrete 
and Commentary 

Revision: 1999 
Sponsoring Organization: American Concrete Institute 
 
 

WTP Specific Tailoring 

The following tailoring of ACI 318-99 is required for use by the WTP contractor as an implementing 
standard for design of reinforced concrete for Seismic Category III SSCs, as noted. 
 

Chapter 9, Section 9.2 Required Strength 
The following additional load combinations from the Uniform Building Code, 1997, section 1612.2.1, 
shall be included in the load combinations evaluated for design of reinforced concrete: 
Equation (12-5): 1.2D + 1.0E + (f1L + f2S) 
Equation (12-6): 0.9D ∀ (1.0E or 1.3W) 

 
Justification: The additional load combinations implemented are not identified in the ACI load 
combinations.  These combinations are evaluated to ensure adequate equivalency with commercial design 
in accordance with the UBC. 
 

Chapter 21, Section 21.2.1.3 
Seismic detailing requirements for “moderate seismic risk” will be used. 

 
Justification: The “moderate seismic risk” classification is consistent with the Seismic Category III, 
which is an important facility in seismic zone 2B. 
 

General (no specific chapter) 
Design of concrete anchorage will follow the requirements of ACI 349-01, Appendix B. 

 
Justification: This design standard represents the current industry approach to design of concrete 
embedments.  This design method has been adopted by ACI 349 committee and used in the 2001 edition 
for Appendix B.  The load factors are lower than those identified for safety related structures applicable to 
higher seismic classification.  The load factors in this publication are appropriate for use in important 
commercial structures commensurate with SC-III. 
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9.0 AISC M016, Manual of Steel Construction, Allowable Stress Design (ASD) 

Revision: 9th Edition 
Sponsoring Organization: American Institute of Steel Construction 
 
 

WTP Specific Tailoring 

The following tailoring of M016 is required for use by the WTP contractor as an implementing standard 
for design of structural steel for Seismic Category III SSCs. 
 

No specific section 
Load combinations for design of structural steel members utilize those identified in UBC 97, 
section 1612.3. 

 
Justification: These load combinations represent the commercial requirements for allowable stress 
design of structural steel.  Use of these load combinations will ensure compliance with the commercial 
design in accordance with the UBC. 
 

No specific section 
Seismic detailing requirements shall be in accordance with UBC 97, Chapter 22, Division V, 
section 2214, for moderate seismic risk structures. 

 
Justification: The requirements contained in this section contain accepted industry practice for design of 
important commercial steel structures.  Use of this section will ensure compliance with the commercial 
design in accordance with the UBC. 
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10.0 UBC 97, Uniform Building Code 

Revision: 1997 
Sponsoring Organization: International Conference of Building Officials 
 
 

WTP Specific Tailoring 

The following tailoring of UBC 97 is required for use by the WTP contractor as an implementing 
standard for design of reinforced concrete for Seismic Category III SSCs, as noted. 
 

Division II Snow 
Design for snow loads shall be in accordance with ASCE 7, Minimum Design Loads for Buildings 
and Other Structures, section 7.0, utilizing ground snow loads identified in Safety Criterion 4.1-3. 

 
Justification: This approach to design of snow loads is an acceptable industry practice for evaluation of 
structures under snow loads.  This code is more thorough in its consideration of these loads than the UBC 
methodology. 
 

Division III Wind 
Design for wind loads shall be in accordance with ASCE 7, Minimum Design Loads for Buildings 
and Other Structures, section 6.0, utilizing 3-second gust values identified in Safety Criterion 4.1-3. 

 
Justification: This approach to design of wind loads is an acceptable industry practice for evaluation of 
structures under wind loads.  This code is more thorough in its consideration of these loads than the UBC 
methodology. 
 

 
The following tailoring of UBC 97 is required for use by the WTP contractor as a daughter standard 
referenced by the implementing standard for the fire protection, as noted. 
 

Chapters 1 through 15 and 24 through 35 
 

Applicable to the process buildings (LAW, HLW, and PT) and the Analytical Laboratory Facility, 
replace Chapters 1 through 15 and 24 through 35 of the 1997 UBC with corresponding Chapters of 
the 2000 International Building Code (IBC). 

 
Justification:  For the process buildings (LAW, HLW, and PT) and the Analytical Laboratory Facility, 
the non-structural portions of the 1997 UBC are updated to the 2000 IBC.  The 2000 IBC is the follow on 
model building code to 1997 UBC and replaces the UBC. 
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Tailoring of the 2000 International Building Code (IBC) 

 

IBC Section 714.2.6.1 Size Limitations 
 

Wired glass used in fire doors shall comply with Table 714.3.2.  Other fire-protection-rated glazing shall 
comply with the size limitations of NFPA 80. 

 
Exceptions: 
 

1. Fire-protection-rated glazing in fire doors located in fire walls shall be prohibited except that 
where serving as a horizontal exit, a self-closing swinging door shall be permitted to have a 
vision panel of not more than 100 square inches (0.065m2) without a dimension exceeding 
10 inches (254 mm). 

2. Fire doors containing glazing and used in fire barriers within WTP buildings shall meet NFPA 80 
requirements for fire resistance and maximum area and CPSC and 16CFR1201 requirements for 
high impact resistance (Category II).  These fire doors shall have been tested as an assembly to 
the requirements of NFPA 252 by a nationally recognized testing laboratory (e.g., UL, FM, etc.) 
for the required fire door rating. 

 
Justification: Other building codes, NFPA 5000 in particular, allow glazing over 100 in2 in fire doors 
having a 1 1/2-hour fire protection rating to be installed in fire barriers.  NFPA 80 also allows for glazing 
over 100 in2 in fire doors provided that they are rated, listed by Underwriter’s Laboratory, Factory Mutual 
or other nationally recognized testing laboratory and installed per the manufacture’s instructions.  It is 
common for an Authority Having Jurisdiction (AHJ) to allow such a change when they feel safety is not 
compromised; especially if it is allowed in another nationally recognized building code.  The change will 
enhance worker safety by increasing the viewing area in which to see oncoming traffic such as in areas 
where radiological samples are handled.  The change would also allow for increased operational visibility 
in radiological process control areas.  Regardless of the glazing size the door will be rated and listed 
commensurate with the fire barrier in which it is installed. 
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This section has been deleted 
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12.0 IEEE-387, Standard Criteria For Diesel-Generator Units Applied as 
Standby Power Supplies for Nuclear Power Generating Stations 

Revision: 1995 
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 
 
 

WTP Specific Tailoring 
 

The following tailoring of IEEE-387 is required for use by the WTP project as an implementing standard 
for the SDC and SC electrical power system design. 
 

All Sections Clarification of Nuclear Power Generating Station Terminology 
The terms “Standby Power”, “Standby Power Supply” in the Standard apply to the “Emergency 
Power” or “Emergency Power Supply” in the WTP. 

 
Justification: As determined by the ISM review process, the Standby Generator on the WTP is not 
classified as SDC or SC while the Emergency Generators are classified as SDC or SC. 
 

The terms “nuclear plant”, “nuclear power generating stations” and “conventional plant” will be taken 
to mean the WTP. 

 
Justification:  Clarifies how the standard will apply to the WTP project. 
 

Section 1.1.3(c) Exclusions 
Remove “day tank” as an exclusion. 

 
Justification: The day tank is listed in section 1.1.1 as an inclusion.  This change clarifies the scope of 
the standard. 
 

Section 1.2 Purpose 
Replace the last words “the design basis events cataloged in the Plant Safety Analysis.” with “the 
design basis events as determined by the ISM review process”. 

 
Justification: For the WTP project, the design basis is determined during the ISM review and is not 
cataloged in a plant safety analysis. 
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Section 2 References 
Electrical Power Systems 

 
Replace the 1991 version of IEEE 603 with the following version. 
 

IEEE Std 603-1998, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations (as tailored in C.33). 

 
Justification: SRD Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing 
standard for SDC and SC electrical power systems.  The 1998 revision of IEEE 603 shall be used in place 
of the 1991 revision called out as a reference in the body of IEEE 387-1995 for SDC and SC electrical 
power systems only.   
 
Control and Instrumentation Systems 
 

The following reference standard shall be included: 
 
ANSI/ISA-S84.01-1996, Application of Safety Instrumented Systems for Process Industries.  (As 
tailored in section 5.7 of Appendix B.) 

 
Justification: ANSI/ISA-S84.01-1996 replaces IEEE-603 for Control and Instrumentation Systems at the 
WTP, per 24590-WTP-ABCN-ESH-01-027. 
 

DOE/RL-96-0006, Revision 1, Top-level Radiological, Nuclear, and Process Safety Standards and 
Principles for TWRS Privatization Contractors. 

 
Justification: This is a regulatory basis document for the WTP per the SRD. 
 

Section 3 Definitions 
3.3 Design Basis Events (DBE): replace definition in the standard with the following: “Postulated 
events providing bounding conditions for establishing the performance requirements of structures, 
systems, and components that are necessary to: 1) ensure the integrity of the safety boundaries 
protecting the worker; 2) place and maintain the facility in a safe state indefinitely; or 3) prevent or 
mitigate the event consequences so that the radiological exposures to the general public or the 
workers would not exceed appropriate limits.  The Design-Basis Events also establish the 
performance requirements of the structures, systems and components whose failure under Design-
Basis Event conditions could adversely affect any of the above functions.” 

 
Justification: This definition is from DOE/RL-96-0006. 
 

3.4 Design Load: Replace the words “during and following shutdown of the reactor”, from the 
definition and replace with “during a DBE”. 
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Justification: The reference to shutdown of the reactor is applicable to a nuclear power generating 
facility and is not applicable to the WTP. 
 

The following definitions shall be modified to read as follows. 
 
3.12 Standby Power Supply: This definition applies to the Emergency Power Supply for the WTP. 

 
Justification: The WTP has a Standby Power Supply which is not SDC or SC.  This standard shall be 
applied to the Emergency Power Supply on the WTP which is SDC or SC. 
 

The following term shall be added. 
 
3.15 Emergency Power Supply: The power supply that is selected to furnish electrical energy to the 
SDC or SC power distribution system when the offsite power source is not available. 

 
Justification: As determined by the ISM review process, the Standby Power Supply on the WTP is not 
classified as SDC or SC while the Emergency Power Supply is classified as SDC or SC. 
 

Section 4.4, Table 1 Design and Application Considerations 
For Item 46, replace with the following: “Monitoring diesel-generator units during a design basis 
event.” 
For Item 49, replace with the following: “Communication means between the diesel-generator 
enclosure and the main control room.” 

 
Justification: Item 46 refers to accident and post accident conditions which are not clearly defined for the 
WTP.  The term “design basis events” is more applicable to the WTP.  Item 49 refers to a diesel-generator 
room.  The emergency diesel-generators for the WTP will be within pre-fabricated, weather-proof 
enclosures.   Therefore, this term is not applicable to the WTP. 
 

Section 4.5.2.3 Control Points 
Replace with the following: “The emergency diesel generator will be automated and indication of the 
safety functions shall be provided to the main control room.  Manual control and indication shall be 
provided external to the main control room.” 

 
Justification: The control philosophy for a Nuclear Power Generating Station is not applicable for the 
WTP project.  A Nuclear Power Generating Station has one main control room, with hard wired controls 
for all major equipment.  The WTP project has separate control rooms for each facility and automated 
controls to minimize human factor errors. 
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Section 4.5.4 Protection 
Replace the terms “accident conditions” and “non-accident conditions” with “design basis event” and 
“non design basis event”. 

 
Justification: The terms “accident conditions” and “non-accident conditions” are not clearly defined for 
the WTP.  The term “design basis events” is more applicable to the WTP. 
 

Section 7.5.5 Safety Injection Actuation Signal (SIAS) Test 
Not applicable for the WTP. 

 
Justification: There is no safety injection actuation signal for WTP. This section is specific to the 
actuation of safety injection systems which require power for the operation of safety injection equipment 
in Nuclear Power Generating Stations. 
 

Section 7.5.6 Combined SIAS and LOOP Test 
Not applicable for the WTP. 

 
Justification: There is no SIAS (safety injection actuation signal) for WTP.  This section is specific to 
the actuation of safety injection systems in Nuclear Power Generating Stations. 
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13.0 IEEE-741, Standard Criteria for the Protection of Class 1E Power 
Systems and Equipment in Nuclear Power Generating Stations 

Revision: 1997 (R2002) 
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 
 
 

WTP Specific Tailoring 
 

The following tailoring of IEEE-741 is required for use by the WTP project as an implementing standard 
for the SDC and SC electrical power system design. 
 

Section 2 References 
 
The following references shall be excluded: 
 
IEEE Std-317-1983 (Reaff 1996), IEEE Standard for Electric Penetration Assemblies in Containment 
Structures for Nuclear Power Generating Stations, (ANSI). 

 
Justification: Containment penetration assemblies are unique to the containment structure of Nuclear 
Power Generating Stations and have no equivalent in the WTP project. 
 

IEEE Std 415-1986, (Reaff 1993), IEEE Guide for Planning of Pre-Operational Testing Programs 
for Class 1E Power Systems for Nuclear Power Generating Stations. 

 
Justification: This standard has been withdrawn by the IEEE standards committee and no replacement 
standard has been recommended.  This standard is not called out as an implementing standard in the SRD.  
Procedures for pre-operational testing programs will be developed internally for the WTP project. 
 

IEEE Std 765-1995, IEEE Standard for Preferred Power Supply for Nuclear Power Generating 
Stations. 

 
Justification: This standard addresses the normal offsite power for a nuclear power generating facility.  
The design of the offsite power distribution system has been coordinated with the DOE, (ref. ICD-11).  
 
Replace the 1991 version of IEEE 603 with the following version. 
 

IEEE Std 603-1998, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations (as tailored in C.33). 

 
Justification: SRD Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing 
standard for SDC and SC electrical power systems.  The 1998 revision of IEEE 603 shall be used in place 
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of the 1991 revision called out as a reference in the body of IEEE 741-1997 for SDC and SC electrical 
power systems only.   

 
The following reference standard shall be included: 
 
ANSI/ISA-S84.01-1996, Application of Safety Instrumented Systems for Process Industries.  (As 
tailored in section 5.7 of Appendix B.) 

 
Justification: ANSI/ISA-S84.01-1996 shall be used as an implementing standard in place of IEEE-603 
for Control and Instrumentation Systems at the WTP, per 24590-WTP-ABCN-ESH-01-027. 
 

Section 3.0 Definitions 
The following terms shall be added. 
 
3.5 Execute Features: The electrical and mechanical equipment and interconnection that perform a 
function, associated directly or indirectly with a safety function, upon receipt of a signal from the 
sense and command features.  The scope of the execute features extends from the sense and command 
features output to and including the actuated equipment-to-process coupling. 

 
Justification: The standard references IEEE-603 for the definition of this term.  The definition of this 
term, as it is listed in IEEE-603, is included for clarification of how the term applies to this standard.  
IEEE-603-1998 (as tailored in C.33) is being utilized for SDC and SC Electrical Power safety systems at 
the WTP.  Standard ANSI/ISA-S84.01-1996 (as tailored in section 5.7 of Appendix B) will be used for 
Control and Instrumentation safety system criteria. 
 

3.6 Sense and Command Features: The electrical and mechanical components and interconnections 
involved in generating those signals associated directly or indirectly with the safety functions.  The 
scope of the sense and command features extends from the measured process variables to the execute 
feature input terminals. 

 
Justification: The standard references IEEE-603 for the definition of this term.  The definition of this 
term, as it is listed in IEEE-603, is included for clarification of how the term applies to this standard.  
IEEE-603-1998 (as tailored in C.33) is being utilized for SDC and SC Electrical Power safety systems at 
the WTP.  Standard ANSI/ISA-S84.01-1996 (as tailored in section 5.7 of Appendix B) will be used for 
Control and Instrumentation safety system criteria. 
 

Section 4.0 General design criteria 
The following clarification is included:   
IEEE 603-1998 (as tailored in C.33), is utilized for SDC and SC electrical power systems only.  
ANSI/ISA S84.01-1996 (as tailored in section 5.7 of Appendix B) shall be utilized for Control and 
Instrumentation Systems. 
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Justification: ANSI/ISA-S84.01-1996 replaces IEEE-603 for Control and Instrumentation Systems at the 
WTP, per 24590-WTP-ABCN-ESH-01-027.  The definitions for “sense and command features” and 
“execute features” are added as part of this tailored standard. 
 

Section 5.1.2  Bus voltage monitoring schemes 
Replace the first sentence of sub-section (b) with the following: “Upon sensing the preferred power 
supply degradation, the condition shall be alarmed via the WTP Programmable Protection System 
(PPS).” 

 
Justification: The control philosophy for a Nuclear Power Generating Station is not applicable for the 
WTP project.  A Nuclear Power Generating Station has one main control room, with hard wired controls 
for all major equipment.  The WTP project has separate control rooms for each facility and automated 
controls to minimize human factor errors. 
 

Section 5.1.4  Standby Power Supply Protection 
The term “standby power supply” refers to the emergency diesel generators for the WTP. 

 
Justification: As determined by the ISM review process, the Standby Generators on the WTP are not 
classified as SDC or SC while the Emergency Generators are classified as SDC or SC. 
 

Section 5.4 Primary Containment Electrical Penetration Assemblies 
Not applicable for the WTP. 

 
Justification: Containment penetration assemblies are unique to the containment structure of Nuclear 
Power Generating Stations and have no equivalent in the WTP project. 
 

Section 6.2 Preoperational tests 
Delete reference to IEEE Std 415. 

 
Justification: This standard has been withdrawn by the IEEE standards committee and no replacement 
standard has been recommended.  This standard is not called out as an implementing standard in the SRD.  
Procedures for pre-operational testing programs will be developed internally for the WTP project. 
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14.0 DOE/RL-94-02, Hanford Emergency Management Plan 

Revision: 1 February 2001 
Sponsoring Organization: DOE 
 
 

WTP Specific Tailoring 
 

The following tailoring of DOE/RL-94-02, Hanford Emergency Management Plan, is required for use by 
the WTP contractor as an Implementing Standard for the preparation of Reporting and Incident 
Investigation. 
 

Page 1, Section 1.1 Purpose 
In the 1st sentence of the 3rd paragraph change “the provisions of DOE O 151.1” to “emergency 
management”. 

 
Justification: DOE O 151.1 is not a standard imposed on the WTP or committed to in an authorization 
basis document. 
 

Page 1, Section 1.1 Purpose 
In the 2nd sentence of the 3rd paragraph delete “along with DOE Order”. 

 
Justification: No definition of other DOE Orders, which may not apply to WTP. 
 

Page 7, Section 1.3.3 Hazards Survey and Hazards Assessment 
Delete the 2nd sentence of the 1st paragraph. 

 
Justification: DOE O 151.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 1, Section 2.0 Emergency Response Organization (Internal) 
In the 2nd sentence delete “DOE O 151.1 and other” 

 
Justification: DOE O 151.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 1, Section 5.1 Notifications 
In the 1st sentence of the 2nd paragraph delete “DOE O 151.1 and”. 

 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4h 

Appendix C: Implementing Standards 

3/21/2007 4:03 PM 

C.14-2 

Justification: DOE O 151.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 1, Section 5.1 Notifications 
In the last sentence of the 3rd paragraph delete “DOE O 151.1 and”. 

 
Justification: DOE O 151.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 1, Section 6.1.2 Water/Groundwater Monitoring 
In the 1st sentence delete “required by DOE Order 5400.1 (DOE 1990)”. 

 
Justification: DOE O 5400.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 7, Section 7.2.2.3 Emergency Response Planning Guidelines 3 (ERPG-3) 
In the 1st sentence of the 2nd paragraph delete “DOE 151.1”. 

 
Justification: DOE O 151.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 1, Section 8.1 Emergency Medical Responsibilities 
In the 1st sentence of the 1st paragraph delete “in accordance with DOE O 440.1A (or replacement 
directive)”. 

 
Justification: DOE O 440.1A is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 2, Section 9.2 Recovery Planning 
In the 1st sentence of the 3rd paragraph delete “in accordance with DOE O 225.1A, Accident 
Investigation (DOE 1997)”. 

 
Justification: DOE O 225.1A is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 2, Section 9.2 Recovery Planning 
In the 2nd sentence of the 3rd paragraph delete “ in accordance with DOE requirements (e.g., DOE O 
225.1A and DOE 5480.19) and RLIP 5484.1A, Environmental Protection, Safety, and Health 
Protection Information Reporting Requirements (DOE/RLIP 1981)”. 
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Justification: DOE O 225.1, DOE O 5480.19 and RLIP 5484.1A are not standards imposed on the 
RPP-WTP or committed to in an authorization basis document. 
 

Page 2, Section 14.1.1 Emergency Management Functions at the US Department of 
Energy, Richland Operations Office 

In the 9th bulleted item delete “DOE O 151.1 and other”. 
 
Justification: DOE O 151.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 3, Section 14.1.1 Emergency Management Functions at the US Department of 
Energy, Richland Operations Office 

In the last paragraph delete “DOE O 151.1 and other”. 
 
Justification: DOE O 151.1 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 1, Section 15 References 
Delete DOE O 151.1, DOE O 225.1A, DOE O 440.1, DOE O 5400.1, and DOE/RLIP 5484.1A. 

 
Justification: DOE Orders listed are not standards imposed on the RPP-WTP or committed to in an 
authorization basis document. 
 

Page 6, Appendix A Item for WAC 173-303-340(5) 
Delete “If authorities decline, the documentation will be maintained in accordance with 
DOE/RL-91-28” in the last column. 

 
Justification: DOE/RL-91-28 is not a standard imposed on the RPP-WTP or committed to in an 
authorization basis document. 
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15.0 DOE Order 5480.19, Conduct of Operations Requirements 
for DOE Facilities 

Revision: 23 October 2001 
Sponsoring Organization: Department of Energy, Office of Nuclear Safety 
 
 

WTP Specific Tailoring 

The following tailoring of DOE Order 5480.19, Conduct of Operations Requirements for DOE Facilities, 
is required for use by the RPP-WTP contractor as an Implementing Standard for Conduct of Operations. 
 

Page 1, Section 3 Definitions 
Delete section 3 in its entirety. 

 
Justification: The definitions provided here do not apply to the WTP. 
 

Page 5, Section 5 Requirements 
Change Section 5.a to “The contractor shall use this Order and Attachment 1 in the review and 
development of existing and proposed directives, plans, or procedures relating to the conduct of 
operations at DOE facilities.” 

 
Justification: Clarification change for applicability to the WTP. 
 

Page 5, Section 6 Responsibilities and Authorities 
Delete section 6 in its entirety. 

 
Justification: Deleted as not applicable to the WTP and to avoid confusion. 
 

Page 1-12 General Introduction 
In the 3rd paragraph delete sentence “It is recognized that these guidelines cross into areas covered by 
multiple DOE Orders (e.g., DOE O 5480.4 or DOE O 5500).” 

 
Justification: The requirements imposed on the WTP project are provided in the Safety Requirements 
Document Volume II safety criteria. 
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Page 1-16, Chapter I, Section C Guidelines 
In Section C.1, change the last sentence to “Physical security should be in accordance with the WTP 
Safety and Security Program Plan.” 

 
Justification: Changed to reflect WTP contract requirements. 
 

Page 1-22, Chapter II, Section C Personnel Protection 
In the 1st paragraph of section C.5, change “5480.11” to “10 CFR 835”. 

 
Justification: Changed to reflect WTP contract requirements.  DOE O 5480.11 is not a standard imposed 
on the WTP or committed to in an authorization basis document. 
 

Page 1-37, Chapter VI, Section A Introduction 
Replace “DOE O 5000.3A, OCCURRENCE REPORTING AND PROCESSING OF OPERATIONS 
INFORMATION OF 5/30/90” with “DOE M 232.1-1A, OCCURRENCE REPORTING AND 
PROCESSING OF OPERATIONS INFORMATION” in the 1st sentence. 

 
Justification: DOE O 5000.3A has been superceded by DOE O 232.1A.  DOE M 232.1-1A is the 
standard imposed on the RPP-WTP and committed to in the authorization basis documents for occurrence 
reporting. 
 

Page 1-38, Chapter VI, Section C.1 Events Requiring Investigation 
Replace “DOE O 5000.3A” with “DOE M 232.1-1A” in the 1st sentence. 

 
Justification: DOE O 5000.3A has been superceded by DOE O 232.1A.  DOE M 232.1-1A is the 
standard imposed on the RPP-WTP and committed to in the authorization basis documents for occurrence 
reporting. 
 

Page 1-45, Chapter VII, Section A Introduction 
Replace “DOE O 5000.3A” with “DOE M 232.1-1A”. 

 
Justification: DOE O 5000.3A has been superceded by DOE O 232.1A.  DOE M 232.1-1A is the 
standard imposed on the RPP-WTP and committed to in the authorization basis documents for occurrence 
reporting. 
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Page 1-87, Chapter XVI, Section B  Discussion 
In the 1st paragraph, second sentence delete “in accordance with NUREG-0899”. 

 
Justification: NUREG-0899 is not a standard imposed on the WTP or committed to in an authorization 
basis document.  The WTP project will provide guidance for writing, reviewing, and monitoring 
operations procedures to ensure the content is technically correct and the wording and format are clear 
and concise. 
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16.0 DOE Order 433.1, Maintenance Management Program for DOE Nuclear 
Facilities; and DOE Guide 433.1-1 Nuclear Facility Maintenance Management 

Program Guide for Use with DOE O 433.1 

16.1 DOE Order 433.1, Maintenance Management Program for DOE Nuclear Facilities. 

Revision: 1 June 2001 
Sponsoring Organization: US Department of Energy, Office of Nuclear Safety 
 

WTP Specific Tailoring 

The following tailoring of DOE Order 433.1, Maintenance Management Program for DOE Nuclear 
Facilities is required for use by the WTP contractor as an implementing standard for the preparation of 
the WTP Maintenance Program. 
 

Section 3, Page 1 APPLICABILITY 
Delete section in its entirety. 

 
Justification: The WTP Maintenance Program will follow the requirement section of DOE O 433.1 as 
tailored below. 
 

Section 4.a, Page 2 REQUIREMENTS 
Change 4.a to “A nuclear facility maintenance management program must contain a DOE-approved 
Maintenance Implementation Plan (MIP) that addresses the following elements using the graded 
approach.” 

 
Justification: DOE O 430.1A is not a standard imposed on the WTP or committed to in an authorization 
basis document. 
 

Section 4.a(2), Page 2 REQUIREMENTS 
Delete section 4.a(2). 

 
Justification: The preventive maintenance program will handle any inspections that are required for the 
term of this project.  Operations will also be providing a surveillance program that will be inspecting 
equipment and systems.  Problems identified with the equipment or systems will then be handled through 
the work control process. 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

Appendix C: Implementing Standards 

2/27/2006 2:23 PM 

C.16-2 

Section 4.a(9), Page 3 REQUIREMENTS 
Delete section 4.a(9). 

 
Justification: DOE M 420.1A is not a standard imposed on the WTP or committed to in an authorization 
basis document. 
 

Section 4.a(10), Page 3 REQUIREMENTS 
Change to “An accurate maintenance history that compiles maintenance, resource, and cost data in a 
system which is retrievable and capable of entering required-maintenance costs, actuarial 
maintenance costs, and availability data and failure rates for mission-critical and safety SSCs.” 

 
Justification: DOE O 430.1A is not a standard imposed on the WTP or committed to in an authorization 
basis document. 
 

Section 4.c(1), Page 3 REQUIREMENTS 
Change to “the Integrated Safety Management System (ISMS)”. 

 
Justification: DOE P 450.4 is not a standard imposed on the WTP or committed to in an authorization 
basis document. 
 

Section 4.c(2), Page 3 REQUIREMENTS 
Delete section 4.c(2). 

 
Justification: DOE O 430.1A is not a standard imposed on the WTP or committed to in an authorization 
basis document. 
 

Section 4.c(4), Page 3 REQUIREMENTS 
Change to “the Quality Assurance Manual”. 

 
Justification: Clarifies the WTP use and DOE acceptance of the Quality Assurance Manual. 
 

Section 4.e, Page 3 REQUIREMENTS 
Delete section 4.e. 

 
Justification: The WTP does not have an established maintenance management program under 
DOE O 4330.4B. 
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Section 5, Page 4 RESPONSIBILITY 
Delete section 5. 

 
Justification: DOE M 411.1-1B is not a standard imposed on the WTP or committed to in an 
authorization basis document. 
 

Section 6, Page 4 REFERENCES 
Delete section 6. 

 
Justification: Not necessary - avoids confusion. 
 

Section 7, Page 6 REFERENCES 
Delete section 7. 

 
Justification: Does not apply for WTP use. 
 

Attachment 1  CONTRACTOR REQUIREMENTS DOCUMENT 
Delete Attachment 1. 

 
Justification: Avoids confusion with duplication of requirements.  The WTP intends to follow the 
requirement section of DOE O 433.1. 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

Appendix C: Implementing Standards 

2/27/2006 2:23 PM 

C.16-4 

16.2 DOE Guide 433.1-1, Nuclear Facility Maintenance Management Program Guide for 
Use with DOE O 433.1 

Revision: 5 September 2001 
Sponsoring Organization: Department of Energy, Office of Nuclear Safety 
 
 

WTP Specific Tailoring 

The following tailoring of DOE Guide 433.1-1, Nuclear Facility Maintenance Management Program 
Guide for Use with DOE O 433.1, is required for use by the RPP-WTP contractor as an Implementing 
Standard for the preparation of the RPP-WTP Maintenance Program. 
 

Section 4.4.3.2, Page 65 Preventive Maintenance 
Replace the text with: 
“Predictive maintenance will be integrated into the overall preventive maintenance program so that 
planned maintenance can be performed prior to equipment failure.  Not all equipment conditions and 
failure modes can be applied.  Reliable predictive maintenance will be selectively applied.  Reliable 
predictive maintenance activities involves periodic monitoring in order to forecast component 
degradation so that (as needed) planned maintenance may be performed prior to equipment failure.  
Not all equipment conditions and failure modes can be monitored, therefore, predictive maintenance 
should be selectively applied.  In addition, corrective maintenance efficiency may be improved by 
directing repair efforts (manpower, tooling, and parts) at problems detected using predictive 
maintenance techniques. 
Predictive maintenance will be limited to components and systems that are significantly important to 
the safe and reliable operation of the plant.  The program will collect, trend, and analyze data and 
initiate planned actions for degrading equipment.  The effectiveness of the program is dependent on 
the accuracy of equipment degradation rate and time to failure assessment.” 

 
Justification: Clarification is needed to ensure that the RPP-WTP preventive maintenance program 
contains all the aspects of preventive maintenance. 
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17.0 Implementation of Class 1E, IEEE Standards 
 
Introduction: 
 
The following IEEE standards are called out as implementing standards within the SRD, and provide criteria for 
“Class 1E” equipment and systems for nuclear power generating stations.  Since the RPP-WTP project is not a 
nuclear power generating station, and does not use the term “Class 1E” in the project design documents, the 
question arises on how these standards will be applied to the RPP-WTP systems and equipment. 
 
Implementing standards for Class 1E systems and equipment: 
 
• IEEE 308-1991 Criteria For Class 1E Power Systems for Nuclear Power Generating Stations  
• IEEE-323-1983 IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating 

Stations 
• IEEE-344-1987(R1993) Recommended Practice for Seismic Qualification of Class 1E equipment for Nuclear 

Power generating Stations 
• IEEE 384-1992 Standard Criteria for Independence of Class 1E Equipment and Circuits 
• IEEE 628-1987 Standard Criteria for the Design, Installation, and Qualification of Raceway Systems 

for Class 1E Circuits for Nuclear Power Generating Stations. 
• IEEE 741-1990 Criteria for the Protection of Class 1E Power Systems and Equipment in Nuclear 

Power Generating Stations. 
 
Equipment and systems in nuclear power generating stations are classified as either Class-1E or Non-Class 1E and 
the design criteria has been clearly defined for each classification.  The RPP-WTP implements a defense in depth 
strategy, with a graded approach to equipment and system safety classification.  Therefore there is no clear 
correlation between the term “Class 1E” and a single safety classification within the RPP-WTP. 
 
The ISM process will also determine the active SDC, SC, SDS, or SS equipment and systems that shall be subject 
to selected design criteria, of the above listed IEEE Class 1E standards.  The ISM process will then provide 
reliability requirements for each control strategy.  These reliability requirements determine when control strategies 
require independence, redundancy, and seismic qualifications. 
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18.0 IEEE-308, Criteria for Class 1E Power Systems for Nuclear 
Power Generating Stations 

 
Revision: 1991 
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 
RPP-WTP Specific Tailoring 

The following tailoring of IEEE-308 is required for use by the RPP-WTP project as an implementing 
standard for SDC/SDS and/or SC/SS electrical power system design. 
 

All Sections Clarification of Nuclear Power Generating Station Terminology 
The term “Standby Generator” in the Standard is synonymous with “Emergency Generator” in the 
RPP-WTP.   
Justification: As determined by the ISM review process, the Standby Generators on the RPP-WTP are 
not classified as SDC or SC while the Emergency Generators are classified as SDC or SC. 
 
The term “Main Control Room” in the Standard is synonymous with the “Respective facility control 
room” in the RPP-WTP. 
Justification: The RPP-WTP does not have a single control room for the entire plant.  Each facility has 
its own control room. 
 
All Sections Nuclear Power Generating Station Terminology Not Applicable to the RPP-WTP 
The following terminology is not applicable to the RPP-WTP and can be disregarded when encountered 
in IEEE-308. 
• Multi-unit, multi-unit stations or multi-unit nuclear power generating stations 
• Reactor, reactor coolant pressure boundary, reactor trip system, or reactor protection system 
• fuel cladding 
Justification: These terms are specific to nuclear power generating stations and have no equivalent 
function or term in the RPP-WTP. 
 
Section 3.0 References 

The following reference standards (and respective footnotes) do not apply for the RPP-WTP. 
• [1] C.F.R. (Code of Federal Regulations), Title 10: Energy, Part 100, published by Office of the 

Federal Register, 1992.  (Reactor Site Criteria)  
Justification: This document contains criteria for licensing of nuclear power generating stations and 
doesn’t apply for the RPP-WTP.  RPP-WTP site criteria are included as part of the SRD. 

The following reference standards (and respective footnotes) do not apply for the RPP-WTP. 
• [2] IEEE Std 317-1983 (reaff 1988), IEEE Standard for Electric Penetration Assemblies in 

Containment structures for Nuclear Power Generating Stations, (ANSI). 
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Justification: Containment electrical penetration assemblies are unique to the containment structure of 
Nuclear Power Generating Stations and have no equivalent in the RPP-WTP project. 

• [9] IEEE Std 415-1986, IEEE Guide for Planning of Pre-Operational Testing Programs for Class 
1E Power Systems for Nuclear Power Generating Stations.   

Justification: This standard has been withdrawn by the IEEE standards committee and no replacement 
standard has been recommended.  This standard is not called out as an implementing standard in the SRD.  
Procedures for pre-operational testing programs will be developed internally for the RPP-WTP project.  
 

• [13] IEEE Std 494-1974 (reaff 1990), IEEE Standard Method for Identification of Documents 
Related to Class 1E Equipment and Systems for Nuclear Power Generating Stations.   

Justification: This standard has been withdrawn by the IEEE standards committee and no replacement 
standard has been recommended.  This standard is not called out as an implementing standard in the SRD.  
Procedures for identification of documents related to SDC/SDS or SC/SS equipment will be developed 
internally for the RPP-WTP project. 
 
Electrical Power Systems 
Replace the 1991 version of IEEE 603 with the following version. 
 

• IEEE Std 603-1998, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating 
Stations (as tailored in C.33). 

Justification: SRD Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing 
standard for SDC and SC electrical power systems.  The 1998 revision of IEEE 603 shall be used in place 
of the 1991 revision called out as a reference in the body of IEEE 308-1991 for SDC and SC electrical 
power systems only.   
 
Control and Instrumentation Systems 
The following reference standard shall be included: 

• ANSI/ISA S84.01 1996, (as tailored in section 5.7 of Appendix B) Application of Safety 
Instrumented Systems for Process Industries. 

Justification: ANSI/ISA S84.01 1996 replaces IEEE 603 for Control and Instrumentation Systems at the 
WTP, per 24590-WTP-ABCN-ESH-01-027. 

 
The following reference Standards shall be included: 
• [19] DOE/RL-96-0006, Revision 1, Top-level Radiological, Nuclear, and Process Safety 

Standards and Principles for TWRS Privatization Contractors. 
Justification: This is a regulatory basis document for the RPP-WTP per the SRD. 

• [20] ANSI/ISA-S84.01-1996, Application of Safety Instrumented Systems for the Process 
Industries (as tailored in section 5.7 of Appendix B). 

Justification: ANSI/ISA-S84.01-1996, replaces IEEE-603 for Control and Instrumentation Systems at 
the RPP-WTP, per 24590-WTP-ABCN-ESH-01-027. 
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The following reference Standards shall be included: 
• [21] IEEE Std 1187-2002, IEEE Recommended Practice for Installation of Valve-Regulated Lead-

Acid Storage Batteries for Stationary Applications. 

• [22] IEEE Std 1188-1996, IEEE Recommended Practice for Maintenance, Testing, and 
Replacement of Valve-Regulated Lead-Acid (VRLA) Batteries for Stationary Applications. 

Justification: IEEE Std 1187-2002 has been added as an implementing standard under ABAR 
24590-WTP-SE-ENS-04-007.  IEEE Std 1188-1996 will be used for maintenance and testing of VRLA 
batteries in place of IEEE Std 450-1995 which applies exclusively to vented lead acid batteries. 
The following standards are listed in the SRD with revision dates that are different from the latest 
revision.  The revision of the standard listed in the SRD shall be used for the RPP-WTP. 
 

• [6] IEEE Std 379-1994, IEEE Standard Application of the Single-Failure Criterion to Nuclear 
Power Station Safety Systems. 

• [7] IEEE Std 384-1992, IEEE Standard Criteria for Independence of Class 1E Equipment and 
Circuits, (ANSI). 

• [12] IEEE Std 485-1997, IEEE Recommended Practice for Sizing Large Lead Storage Batteries for 
Generating Station and Substations, (ANSI). 

• [16] IEEE Std 741-1997, IEEE Standard Criteria for the Protection of Class 1E Power Systems and 
Equipment in Nuclear Power Generating Stations. 

 
Section 4.0, Definitions 
• Replace definition of administrative controls with the following: 

Provisions relating to organization and management, procedures, record keeping, assessment, and 
reporting necessary to ensure safe operation of the facility. 

Justification: This definition is from Appendix B of the SRD, Volume II. 
 

• Replace the definition of design basis events with the following: 
Postulated events providing bounding conditions for establishing the performance requirements of 
structures, systems, and components that are necessary to: 1) ensure the integrity of the safety 
boundaries protecting the worker; 2) place and maintain the facility in a safe state indefinitely; or 3) 
prevent or mitigate the event consequences so that the radiological exposures to the general public or 
the workers would not exceed appropriate limits.  The Design-Basis Events also establish the 
performance requirements of the structures, systems and components whose failure under 
Design-Basis Event conditions could adversely affect any of the above functions.” 

Justification: This definition is from DOE/RL-96-0006. 
 
• Delete the clause,  “of a unit, other than reactor trip or those used for only normal operation” for the 

definition of engineered safety features.   
Justification: This clause applies specifically to nuclear power generating stations and is being deleted 
in order to clarify the definition of the term as it applies to the RPP-WTP. 
 
• Replace the definition of Nuclear power generation station with the following: 

The RPP-WTP. 
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Justification: This substitution clarifies how the term applies to the RPP-WTP. 
 

• Replace the definition of safety function with the following: 
"Any function that is necessary to ensure:  1) the integrity of the boundaries retaining the radioactive 
materials, 2) the capability to place and maintain the facility in a safe state; or 3) the capability to 
prevent or mitigate the consequences of facility conditions that could result in radiological exposure 
to the general public or workers in excess of appropriate limits." 

Justification: The definition is from DOE/RL-96-0006. 
 
• Replace the definition of safety system with the following: 

A SDC/SDS or SC/SS system, as determined in the ISM review process. 
Justification: The standard defines safety system terms of reactor protection which doesn’t apply to the 
RPP-WTP.  This definition clarifies what and how a safety system is determined on the RPP-WTP. 

 
• Replace the word “station” with “RPP-WTP” for the definition of significant. 
Justification: The term station refers to nuclear power generating station.  This substitution clarifies 
how the term applies to the RPP-WTP. 

 
• Replace the definition of Unit with the following: 

The RPP-WTP. 
Justification: The term unit in the standard applies to a nuclear power generating station.  This 
substitution clarifies how the term applies to the RPP-WTP. 
 
Justification: These terms apply to the classification of structures, systems, and components on the 
RPP-WTP. 
 
Section 5.2, Relationship Between the Safety System and Class 1E Power System 
The following clarification is included:   

IEEE 603-1998 (as tailored in C.33) is utilized for SDC and SC electrical power systems only.  
ANSI/ISA S84.01-1996 (as tailored in section 5.7 of Appendix B) shall be utilized for Control and 
Instrumentation Systems. 

 
Justification: ANSI/ISA-S84.01-1996 replaces IEEE-603 for Control and Instrumentation Systems at the 
WTP, per 24590-WTP-ABCN-ESH-01-027.   
 
Section 5.6, Location of Indicators and Control 
Replace with the following: 
SDC/SDS and SC/SS Power distribution system controls will be automated and indication of the safety 
functions shall be provided in the respective facility control room.  Manual control and indication shall be 
provided outside the facility control rooms. 
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Justification: The control philosophy for a Nuclear Power Generating Station is not applicable for the 
RPP-WTP project.  A Nuclear Power Generating Station has one main control room, with hard wired 
controls for all major equipment.  The RPP-WTP project has separate control rooms for each facility and 
automated controls that minimize human factor errors. 
 

Section 5.7, Identification 

Delete the second sentence. 
Justification: IEEE Std 494 has been withdrawn by the IEEE standards committee and no replacement 
standard has been recommended.  This standard is not called out as an implementing standard in the SRD.  
Procedures for identification of documents related to SDC/SDS and SC/SS equipment will be developed 
internally for the RPP-WTP project. 
 
Section 5.13  Circuits That Penetrate Containment. 
Not applicable for the RPP-WTP. 
Justification: Containment penetration assemblies are unique to the containment structure of Nuclear 
Power Generating Stations and have no equivalent in the RPP-WTP project. 
 
Section 6.3 Direct Current Power Systems 
 
Replace references to IEEE Std 450-1987 [10] with IEEE Std 1188-1996 [22], and replace references to 
IEEE Std 484-1987[11] with IEEE Std 1187-2002 [21]. 
Justification: IEEE Std 1187-2002 has been added as an implementing standard under ABAR 
24590-WTP-SE-ENS-04-007.  IEEE Std 1188-1996 will be used for maintenance and testing of VRLA 
batteries in place of IEEE Std 450-1995 which applies exclusively to vented lead acid batteries. 
 
Section 6.4,  Instrumentation and Control Power Systems 
Replace sub-section 6.4.1 with the following: 
The instrumentation and control power systems (ICPS) include power supplies and distribution systems 
arranged to provide alternating and direct power to the SDC/SDS or SC/SS instrumentation and control 
(I&C) loads. 
These systems shall be designed to provide highly reliable sources of power to the Programmable 
Protection System (PPS) and to SDC/SDS and SC/SS instrumentation and control power systems not 
integral to the PPS. 
Design requirements shall include the following: 
1) The SDC/SDS and SC/SS I&C loads shall be distributed between two or more redundant power 

supplies. 
2) The protective actions of each load group shall be independent of the protective action provided 

by the redundant load groups. 
3) An independent direct current power supply shall be provided for each SDC and SC power 

distribution system load group.   
4) Two or more independent alternating current power supplies shall be provided for 

instrumentation and control. 
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To accomplish the above requirements, special power supplies may be required that are isolated from the 
alternating current and direct current power supplies used for normal instrumentation and control of the 
RPP-WTP. 
Justification: This section was re-written to address the I&C requirements of the RPP-WTP. 
 
Section 6.5.1,  General, (Execute Features) 
Delete the last sentence and add the following. 
The execute features will be subject to the functional and design requirements in ISA-S84.01, [21] and the 
requirements called out during the ISM cycle process. 
Justification: Standard IEEE-603 is being replaced by ISA-S84.01 (as tailored in section 5. 7 of 
Appendix B) for Control and Instrumentation Systems at the WTP, per 24590-WTP-ABCN-ESH-01-027. 
 
Section 6.5.1,  Manual Control 
Delete line 3) and replace with the following.   
3) Be shown by analysis not to defeat the requirements in ISA-S84.01, [21] as well as the requirements 

called out during the ISM cycle process. 
Justification: Standard IEEE-603 is being replaced by ISA-S84.01 (as tailored in section 5.7 of 
Appendix B) for Control and Instrumentation Systems at the WTP, per 24590-WTP-ABCN-ESH-01-027. 
 
Section 7.3, Pre-operational System Test 
Delete reference to IEEE Std 415. 
Justification: This standard has been withdrawn by the IEEE standards committee and no replacement 
standard has been recommended.  This standard is not called out as an implementing standard in the SRD.  
Procedures for pre-operational testing programs will be developed internally for the RPP-WTP project. 
 
Section 8.0,  Multiunit Station Considerations  
Not applicable to the RPP-WTP. 
Justification: This section is specific to Nuclear Power Generating Stations with more that one reactor 
and has no equivalent application in the RPP-WTP. 
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19.0 IEEE-384, IEEE Standard Criteria for Independence of 
Class 1E Equipment and Circuits 

 
Revision: 1992 
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 

RPP-WTP Specific Tailoring 

The following tailoring of IEEE-384 is required for use by the RPP-WTP project as an implementing standard for 
SDC, SC, SDS, or SS electrical equipment and circuit design. 

All Sections Clarification of Nuclear Power Generating Station Terminology 

The term “Standby Generator” in the Standard is synonymous with “Emergency Generator” in the RPP-WTP.   

 

Justification: As determined by the ISM review process, the Standby Generators on the RPP-WTP are not 
classified as SDC or SC while the Emergency Generators are classified as SDC or SC. 
 
Section  2.0, Purpose 

Replace with the following: 

This standard establishes the criteria for implementation of the independence requirements of IEEE 603-1998 (as 
tailored in C.33) and IEEE 308-1991 (as tailored in C.18). 

Justification: This section was revised to clarify that SRD implementing standards IEEE 603-1998 and 
IEEE 308-1991 are tailored in Appendix C. 
 
Section  3.0, References 

The following reference standards, do not apply for the RPP-WTP. 

• [1] ANSI/ANS-58.2-1988, Design Basis for Protection of Light Water Nuclear Power Plants Against the 
Effects of Postulated Pipe Rupture.  

Justification: This document is applicable to the high pressure steam lines found in nuclear power generating 
stations and doesn’t apply for the RPP-WTP. 
 

• [4] ANSI/NFPA 803-1988, Fire Protection for Light Water Nuclear Power Plants. 

Justification: This document specifically addresses nuclear power generating stations.  Per section 4.5 of 
volume II of the SRD, the RPP-WTP will use NFPA 801-2003 as an implementing standard for fire protection. 

 

• [11] IEEE Std 494-1974 (reaff 1990), IEEE Standard Method for Identification of Documents Related to Class 
1E Equipment and Systems for Nuclear Power Generating Stations.  

Justification: This standard has been withdrawn by the IEEE standards committee and no replacement standard 
has been recommended.  This standard is not called out as an implementing standard in the SRD.  Procedures for 
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identification of documents related to SDC, SC, SDS, or SS equipment will be developed internally for the 
RPP-WTP project. 
 
Replace the 1991 version of IEEE 603 with the following version. 
 

IEEE Std 603-1998, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating Stations. 
 
Justification: SRD Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing standard for 
SDC and SC electrical power systems.  The 1998 revision of IEEE 603 shall be used in place of the 1991 revision 
called out as a reference in the body of IEEE 384-1992 for SDC and SC electrical power systems only.   
 

The following reference Standards shall be included: 
 

• [16] DOE/RL-96-0006, Revision 1, Top-level Radiological, Nuclear, and Process Safety Standards and 
Principles for TWRS Privatization Contractors. 

Justification: Called out as a regulatory basis in the SRD. 
 

• [17] ANSI/ISA-S84.01-1996, Application of Safety Instrumented Systems for the Process Industries. 

Justification: Replaces IEEE-603 for Control and Instrumentation Systems at the WTP, per 
24590-WTP-ABCN-ESH-01-027. 
 

• [18] NFPA 801-2003, Standard for Fire Protection for Facilities Handling Radioactive Materials. 

Justification: Called out as an implementing standard under safety criteria 4.5-1 through 4.5-4. 
 
Section  4.0, Definitions 
• The definition of design basis events shall be replaced with the following: 

“Postulated events providing bounding conditions for establishing the performance requirements of structures, 
systems, and components that are necessary to: 1) ensure the integrity of the safety boundaries protecting the 
worker; 2) place and maintain the facility in a safe state indefinitely; or 3) prevent or mitigate the event 
consequences so that the radiological exposures to the general public or the workers would not exceed appropriate 
limits.  The Design-Basis Events also establish the performance requirements of the structures, systems and 
components whose failure under Design-Basis Event conditions could adversely affect any of the above functions.” 

Justification: This definition is from DOE/RL-96-0006. 
 
Section 5.3, Equipment and Circuits Requiring Independence 

Replace with the following sentence: 

Equipment and circuits requiring independence shall be determined during the ISM review cycle and shall be 
identified on documents and drawings in a distinctive manner. 

Justification: The reference to IEEE-494 is not applicable since this standard has been withdrawn by the IEEE 
standards committee and no replacement standard has been recommended.  This standard is not called out as an 
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implementing standard in the SRD.  The ISM process will provide reliability requirements for each control strategy.  
These reliability requirements determine when control strategies require independence, redundancy, and seismic 
qualifications. 
 
Section 6.1.3.2,  Area Boundaries 

Replace the reference to NFPA 803-1988[4] with NFPA 801-2003 [18]. 

Justification: Standard NFPA 803-1998 is not applicable for the RPP-WTP.  Per section 4.5 of the SRD, 
NFPA 801-2003 shall be used for the RPP-WTP.  
 
Section 6.5,  Containment Electrical Penetrations 

Not applicable for the RPP-WTP. 

Justification: Containment electrical penetration assemblies are unique to the containment structure of Nuclear 
Power Generating Stations and have no equivalent in the RPP-WTP project. 
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20.0 IEEE-338, Standard Criteria for the Periodic Surveillance Testing of 
Nuclear Power Generating Station Safety Systems 

 

Revision: 1987 

Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 

RPP-WTP Specific Tailoring 
The following tailoring of IEEE-338 is required for use by the RPP-WTP project as an implementing standard for 
ITS system design and operation. 
 
Page 1, Section 1.0 Scope 

Replace the last sentence of section 1.0 with the following. 

This standard amplifies the periodic surveillance testing requirements of IEEE 603-1998 (as tailored in C.33) and 
IEEE 308-1991 (as tailored in C.18) 

Justification: This section was revised to clarify that SRD implementing standards IEEE 603-1998 and 
IEEE 308-1991 are tailored in Appendix C. 
 
Pages 1-2, Section 2.1, Definitions 

Replace the definition for “safety function” with the following: 
Safety Function. “Any function that is necessary to ensure:  1) the integrity of the  boundaries retaining the 
radioactive materials, 2) the capability to place and maintain the facility in a safe state; or 3) the capability to 
prevent or mitigate the consequences of facility conditions that could result in radiological exposure to the 
general public or workers in excess of  appropriate limits.” 

Justification: The definition is from DOE/RL-96-0006. 
 
Pages 2-3 , Section 3.0 References 

The following reference standards (and respective footnotes) do not apply for the RPP-WTP. 

•  [5] ANSI/IEEE/ANS 7-4.3.2-1982, Application Criteria for Programmable Digital Computer Systems in 
Safety Systems of Nuclear Power Generating Stations 

Justification: This standard applies for computer systems used in nuclear power generating stations and, due to 
the rapid advances in computer designs, is out of date for use on the RPP-WTP.  ANSI/ISA 84.01-1996, will be 
used on the RPP-WTP in place of this standard. 

The following reference Standard shall be included: 

• [6] ANSI/ISA 84.01-1996, Application of Safety Instrumented Systems for Process Industries 

Justification: ANSI/ISA-S84.01-1996, replaces IEEE-603 for Control and Instrumentation Systems at the 
RPP-WTP, Per 24590-WTP-ABCN-ESH-01-027. 
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• [7] DOE/RL-96-0006, Revision 1, Top-level Radiological, Nuclear, and Process Safety Standards and 
Principles for TWRS Privatization Contractors. 

Justification: This is a regulatory basis document for the RPP-WTP per the SRD. 

The following reference Standard revision shall be used in compliance with the SRD: 

• [3] IEEE Std 308-1991, Standard Criteria for Class 1E Power Systems for Nuclear Power Generating 
Stations 

Justification: This revision date referenced in the SRD for this standard shall be used for the RPP-WTP. 

Replace the 1991 version of IEEE 603 with the following version. 

• IEEE Std 603-1998, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating Stations. 

Justification: SRD Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing standard for SDC 
and SC electrical power systems.  The 1998 revision of IEEE 603 shall be used in place of the 1991 revision called 
out as a reference in the body of IEEE 338-1987 for SDC and SC electrical power systems only.   
 
Page 4, Section 5.0 Design Requirements 

For paragraph number 7:  The term “main control room” shall mean the respective facility control room for the 
RPP-WTP project. 

Justification: The RPP-WTP project does not have a single control room like a nuclear power generating station.  
Each facility has its own control room. 
 
Page 5, Section 6.1 General Consideration 

For paragraph number 2:  Replace the term “reactor operation” with “system operation”. 

Justification: The term “reactor operation” is specific to a nuclear power generating station. 
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21.0 IEEE-628, IEEE Standard Criteria for the Design, Installation, 
and Qualification of Raceway Systems for Class 1E Circuits for 

Nuclear Power Generating Stations 
 

Revision: 1987 

Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 

RPP-WTP Specific Tailoring 

The following tailoring of IEEE-628 is required for use by the RPP-WTP project as an implementing standard for 
the SDC, SDS, or SS electrical power system raceway design. 
 
Section 3.0 Definitions 

The following definitions shall be included: 

Safe Shutdown Earthquake  (SSE):  A design basis earthquake for RPP-WTP and the applicability to systems, 
structures, and components (SSCs).  Criteria for this event is contained in Safety Criterion 4.1-3.  

Justification: The above listed definitions were added to help define the applicability of this standard to the 
RPP-WTP project. 
 
Section 4.0 References 

The first sentence shall read. 

This standard shall be used in conjunction with the latest version of the following standards at the time the design 
is implemented.  If the referenced standard is listed in the SRD as an implementing standard, then the version of 
the standard listed in the SRD shall be used. 

The following reference standard does not apply for the RPP-WTP. 

•  [12] IEEE Std 634-1978, IEEE Standard Cable Penetration Fire Stop Qualification Test. 

Justification: This standard has been withdrawn.  Per section 4.5 of the SRD, the implementing fire protection 
standard for the RPP-WTP will be NFPA 801-2003.  Fire stop qualification tests shall be per the Factory Mutual 
standards. 

The following reference Standard shall be included: 

• [34] NFPA 801-2003, Standard for Facilities Handling Radioactive Materials 

Justification: Called out as an implementing standard per safety criteria 4.5-1 through 4.5-4. 

The following standards are listed in the SRD with revision dates that are different from the revisions dates listed 
in the standard.  The following revisions of the below standards shall be used in place of the revisions referenced 
in the body IEEE-628. 

• [4] ANSI/ACI 349-2001, Code Requirements for Nuclear Safety-Related Concrete Structures 

• [6] ANSI/ASME NQA-1-1989 Quality Assurance Program Requirements for Nuclear Facilities. 
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• [10] IEEE Std 344-1987, IEEE Recommended Practice for Seismic Qualification of Class 1E Equipment for 
Nuclear Power Generating Stations. 

• [11] IEEE Std 384-1992, IEEE Standard Criteria for Independence of Class 1E Equipment and Circuits, 
(ANSI). 

• [19] NFPA70-1999, National Electric code, (Note:  per 24590-WTP-ABCN-ESH-01-025) 
 
Section 5.1, General, (Design) 

Replace the first paragraph with the following: 

Raceway systems for SDC circuits are SDS if their failure would directly prevent the SDC circuits from performing 
their safety function, raceway systems for SC circuits are SC if their failure can prevent the SC circuits from 
performing their safety function, and raceway systems for SS circuits are SS if their failure can prevent the SS 
circuits from performing their safety function; however, they shall be designed to the seismic category requirements 
consistent with Safety Criterion 4.1-3.  Documentation requirements for the raceway system shall be in accordance 
with Section 8 of this standard. 

Justification: The seismic category for SDC/SC systems and components is not always seismic category I.  The 
seismic category is dependent on the safety function of the system or component and is determined during the ISM 
review process. 

Delete the seventh paragraph and replace with the following: 

Raceways that penetrate a fire barrier shall have fire stops installed in accordance with NFPA 801-2003, [34].  Fire 
stops will utilize UL-listed and/or Factory Mutual-approved assemblies with a fire rating equal to or greater than 
the rating of the fire barrier.   
Justification: IEEE 634-1978 has been withdrawn.  Since IEEE-690 references IEEE-634, it was deleted from 
the paragraph as well.  NFPA 801 is an implementing standard for fire protection in the RPP-WTP, per the SRD.  
The qualification of fire stops for the RPP-WTP will be addressed internally by the fire protection group. 
 
Section 5.6, Environmental Consideration 

Delete second paragraph. 

Justification: The requirement for raceway systems installed in the containment is specific to nuclear power 
generating stations and does not have an equivalent application to the RPP-WTP. 
 
Section 5.10.1.1.5, Operating Basis Earthquake, (OBE) Loads 

This section is not applicable to the RPP-WTP 

Justification: OBE loads have been determined to be not applicable to the RPP-WTP, refer to 
24590-WTP-ABCN-ESH-01-013. 
 
Section 5.10.1.1.6, Safe Shutdown Earthquake (SSE) Loads 

The following clarification is provided on SSE: 

The term “SSE” is equivalent to the design basis earthquake on the RPP-WTP. 

Justification: This clarification is added to agree with the tailoring of IEEE Std 344-1987, (Appendix C.22) 
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Section 5.10.1.2, Load Combinations 

This OBE and SRV are not applicable to the RPP-WTP 
Justification: OBE loads have been determined to be not applicable to the RPP-WTP plant, refer to 
24590-WTP-ABCN-ESH-01-013.  As stated in section 5.10.1.1.4, SRV loads only apply to BWR nuclear power 
generating stations and therefore do not apply to the RPP-WTP 
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22.0 IEEE-344, IEEE Recommended Practice for Seismic Qualification 
of Class 1E Equipment for Nuclear Power Generating Stations 

 

Revision: 1987(R1993) 

Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 

RPP-WTP Specific Tailoring 

The following tailoring of IEEE-344 is required for use by the RPP-WTP project as an implementing standard for 
SDC/SDS or SC/SS Seismic Class I electrical and instrument system design. 
 
Pages 1-43, All Sections Clarification of Nuclear Power Generating Station Terminology 

The term “Class 1E” in the Standard applies to “SC-I” in the RPP-WTP. 
Justification:  The Scope, section 1.0, of IEEE-344 applies to equipment that needs to function during and after an 
SSE for a Nuclear Power Generating Station.  For RPP-WTP the equipment that needs to function during and after 
a design basis earthquake is SDC/SDS/SC/SS equipment which must be qualified to SC-1. 
 
Page 1, Section 1.2 References 

Delete reference [5] CFR (Code of Federal Regulations), Title 10: Energy, Part 100, Reactor Site Criteria, 
published by office of the Federal Register, 1992.   

Justification: Reference [5] contains radiation dose criteria and seismic criteria for Nuclear Power Generating 
Stations and is not applicable to the RPP-WTP project.  The applicable criteria for RPP-WTP is found in 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document (SRD) Volume II, Safety Criteria 2.0-1 
for radiological dose and 2.0-2 for chemical hazards.  The applicable seismic criteria is contained in 
24590-WTP-SRD-ESH-01-001-02, Safety Requirements Document (SRD) Volume II, in section 4.1 General 
Design, Safety Criterion 4.1-3.  This Safety Criterion defines Seismic Category (SC) I, II and III and provides 
seismic loads and source documents. 

Delete reference [3] ANSI/IEEE Std 382-1985, IEEE Standard for Qualification of Actuators for Power Operated 
Valve Assemblies with Safety-Related Functions for Nuclear Power Plants. 
Justification: This standard will be replaced with IEEE Std 382-1996.  The IEEE Std 382-1996 includes a 
Required Input Motion (RIM) curve. 
 
Pages 1-2, Section 2. Definitions 

Delete the definitions for Operating basis earthquake (OBE) and safe shutdown earthquake (SSE).  

Add a definition for design basis earthquake as: Earthquakes for RPP-WTP and the applicability to systems, 
structures and components (SSCs) is contained in 24590-WTP-SRD-ESH-01-001-02, Safety Requirements 
Document (SRD) Volume II, in section 4.1 General Design, Safety Criterion 4.1-3.  This Safety Criterion defines 
Seismic Classes (SC) I, II and III and provide seismic loads and source documents. 

Justification:  The definition of OBE and SSE are applicable to Nuclear Power Generating Stations and the new 
definitions is applicable to the RPP-WTP project as defined in the SRD.  This is consistent with the tailoring of 
AISC N690 as documented in ABCN-013.   
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Pages 1-43, All Sections Clarification of OBE and SSE 
The term SSE in the standard is treated as a design basis earthquake.  The requirement to apply and document the 
loads of a number of OBEs before an SSE is deleted from the standard. 
Justification:  The earthquake applicable to RPP-WTP is the design basis earthquake.  The requirement to subject 
equipment to several OBEs prior to an SSE is not included in the requirements of the SRD for the RPP-WTP 
project.  This is consistent with the tailoring of AISC N690 as documented in ABCN-013. 
 
Page 13, Section 7.1.3.2, Repairs 

In the fifth line delete the words, “, such as LOCA,”. 
Justification: LOCA is a term specific to Nuclear Power Generating Stations and not to the RPP-WTP project. 
 
Page 15, Section 7.1.5, Vibrational Aging 

In the last paragraph change the first sentence to read, “The purpose of the vibrational aging is to show that the 
lower levels of normal and transient vibration associated with plant operation will not adversely affect an 
equipment’s performance of its safety function nor cause any condition to exist that, if undetected, would cause 
failure of such performance during a subsequent design basis earthquake. 
Justification: This sentence within the standard included additional vibration aging of an OBE, but used the terms 
“lower intensity earthquake” rather than OBE.  The rewording is needed to clarify the meaning of the sentence.  
The requirement to subject equipment to several OBEs prior to an SSE is not included in the requirements of the 
SRD for the RPP-WTP project.  The earthquake applicable to RPP-WTP is the design basis earthquake.  This is 
consistent with the tailoring of AISC N690 as documented in ABCN-013. 
 

Page 16, Section 7.1.6.1, Hydrodynamic Loads 

Delete the words, “and the loss-of-coolant accident (LOCA) 
Justification: LOCA is a term specific to Nuclear Power Generating Stations and not to the RPP-WTP project. 
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23.0 IEEE-323, Qualifying Class 1E Equipment for 
Nuclear Power Generating Stations 

 

Revision: 1983 

Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 

RPP-WTP Specific Tailoring 

The following tailoring of IEEE-323 is required for use by the RPP-WTP project as an implementing standard for 
ITS electrical and instrument system design. 
 
Section 1.1, Scope 

• This Standard applies to SSCs designated as SDC, SC, SDS, or SS (where the SS SSCs is required to 
perform a credited safety function in a harsh environment). 

Justification:  SS SSCs, which are required to perform a safety function in a harsh environment, have been 
included within the scope of this standard. 
 
Section 2, References 

The following reference Standard shall be included: 

• [9] DOE/RL-96-0006, Revision 3, Top-level Radiological, Nuclear, and Process Safety Standards and 
Principles for the RPP Waste Treatment Plant Contractor. 

Justification:  The added references are applicable for the RPP-WTP project. 
 
Section 3, Definitions 

• Modify the definition of harsh environment to be: An environment expected as the result of the postulated 
service condition appropriate for the design basis event of the RPP-WTP.  It is an environment that exceeds the 
conditions of a mild environment.  Equipment that do not experience an environment beyond a mild 
environment during a design basis event can be considered to be in a mild environment.    

Justification:  A harsh environment, as defined by this standard, applies to a Nuclear Power Generating Station 
and are the result of a loss of cooling accident (LOCA)/high energy line brake (HELB) inside the containment and 
post-LOCA or HELB outside containment.  The modified definition applies to RPP-WTP.   

This modified definition is further supported by 10 CFR 50.49, Environmental qualification of electric 
equipment important to safety for nuclear power plants, which states, in section C:  “ Requirements for (1) 
dynamic and seismic qualification of electric equipment important to safety, (2) protection of electric 
equipment important to safety against other natural phenomena and external events, and (3) environmental 
qualification of electric equipment important to safety located in a mild environment are not included within the 
scope of this section. A mild environment is an environment that would at no time be significantly more severe 
than the environment that would occur during normal plant operation, including anticipated operational 
occurrences.”    

The definition of mild environment within the standard states: 
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“An environment expected as a result of normal service conditions and extremes (abnormal) in service 
conditions where seismic is the only design basis event (DBE) of consequences.” 

Therefore the normal operating environment for a SSC is considered a “mild environment” by this definition. 
 
The following definition is applicable for the RPP-WTP: 

• The definition of design basis events shall be added with the definition from DOE/RL-96-0006, which states: 

“Postulated events providing bounding conditions for establishing the performance requirements of structures, 
systems, and components that are necessary to: 1) ensure the integrity of the safety boundaries protecting the 
worker; 2) place and maintain the facility in a safe state indefinitely; or 3) prevent or mitigate the event 
consequences so that the radiological exposures to the general public or the workers would not exceed 
appropriate limits.  The Design-Basis Events also establish the performance requirements of the structures, 
systems and components whose failure under Design-Basis Event conditions could adversely affect any of the 
above functions.” 

Justification:  The above listed definition was added to be applicable to the RPP-WTP project. 
 

Section 7, Simulated Test Profiles 

Delete this section. 
Justification:  This section is specific to Nuclear Power Generating Stations and describes profiles and margin for 
LOCA/HELB harsh environments. 
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24.0 IEEE-379, Standard Application of the Single-Failure Criterion to 
Nuclear Power Generating Station Safety Systems 

Revision: 1994 

Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 

RPP-WTP Specific Tailoring 

The following tailoring of IEEE-379 is required for use by the RPP-WTP project as an implementing standard for 
SDC/SDS and SC/SS system design and operation, including SC/SS when single failure criteria are applied. 
 
Page 1, Section 1.1 Scope 

Rewrite the scope to read: This document covers the application of the single-failure criterion to the electrical 
power instrumentation, and control portions of facility safety systems as determined by the ISM Process. 
Justification:  Application of IEEE-379 to the RPP-WTP project is determined by the ISM Process. 
 
Page 1, Section 1.2 Purpose 

Replace the last sentence of section 1.2 with the following. 

This standard shall be used to establish conformance with the requirements of IEEE 603-1998 (as tailored in C.33) 
and the single-failure criterion as stated in that document. 
Justification: This section was revised to clarify that SRD implementing standard IEEE 603-1998 is tailored in 
Appendix C. 
 
Pages 1-2, Section 2.0 References 

Electrical Power Systems 
 
Replace the 1991 version of IEEE 603 with the following version. 
 

• IEEE Std 603-1998, (as tailored in C.33) IEEE Standard Criteria for Safety Systems for Nuclear Power 
Generating Stations. 

Justification:  SRD Safety Criterion 4.4-4 lists the 1998 version of IEEE 603 as an implementing standard for SDC 
and SC electrical power systems.  The 1998 revision of IEEE 603 shall be used in place of the 1991 revision called 
out as a reference in the body of IEEE 379-1994 for SDC and SC electrical power systems only. 
 
Control and Instrumentation Systems 

ANSI/ISA S84.01 1996, (as tailored in section 5. 7 of Appendix B) Application of Safety Instrumented Systems for 
Process Industries. 

Justification:  ANSI/ISA S84.01 1996 replaces IEEE 603 for Control and Instrumentation Systems at the WTP, 
per 24590-WTP-ABCN-ESH-01-027. 
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The following reference Standard shall be included: 

• ANSI/ISA 84.01-1996, Application of Safety Instrumented Systems for Process Industries 

• DOE/RL-96-0006, Revision 1, Top-level Radiological, Nuclear, and Process Safety Standards and 
Principles for TWRS Privatization Contractors. 

Justification: ANSI/ISA S84.01 1996 replaces IEEE 603 for Control and Instrumentation Systems at the WTP, 
per 24590-WTP-ABCN-ESH-01-027.  ANSI/ISA 84.01 and DOE/RL-96-0006 are used for the design and 
implementation of safety systems for the WTP project. 
 
Pages 1-2, Section 2.1, Definitions 

For WTP, the definitions for the following are contained in DOE/RL-96-0006. 
Common-Cause Failure.  Dependent failures that are caused by a condition external to a system or set of 
components that make system or multiple component failures more probable than multiple independent failures. 
 
Design Basis Events.  Postulated events providing bounding conditions for establishing the performance 
requirements of structures, systems, and components that are necessary to: 1) ensure the integrity of the safety 
boundaries protecting the worker; 2) place and maintain the facility in a safe state indefinitely; or 3) prevent or 
mitigate the event consequences so that the radiological exposures to the general public or the workers would not 
exceed appropriate limits.  The Design Basis Events also establish the performance requirements of the structures, 
systems, and components whose failure under Design Basis Event conditions could adversely affect any of the 
above functions. 
 
Safety Function. "Any function that is necessary to ensure:  1) the integrity of the boundaries retaining the 
radioactive materials, 2) the capability to place and maintain the facility in a safe state; or 3) the capability to 
prevent or mitigate the consequences of facility conditions that could result in radiological exposure to the general 
public or workers in excess of appropriate limits." 
 
Justification: The definition is from DOE/RL-96-0006. 
 
Page 5, Section 5.6 Shared Systems 

Remove section 5.6 
Justification: The WTP project does not have shared systems.  This applies to Nuclear Power Generating 
Stations with multiple units. 
 
Page 5, Section 6.1 Procedure 

For items 1-3, remove examples from the text. 
Justification: These examples are unique to Nuclear reactors and do not contribute to the understanding of the 
standard for use in the WTP project. 
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25.0 NUREG-0800, Standard Review Plan, Section 6.4, “Control Room 
Habitability System”, Section II 

 
Revision: Draft Revision 3, April 1996 
Sponsoring Organization: US Nuclear Regulatory Commission 
 

WTP Specific Tailoring 

The following tailoring of NUREG-0800 is required for use by the WTP project as an implementing 
standard for control room habitability. 
 

Pages 6.4-4 through 6.4-6, All Items 

Remove all redline, strikeout, and change annotations from the original Draft NUREG text. 
Justification: Removal of the redline, strikeout, and annotations from the NRC draft is necessary to avoid 
confusion between text changed as WTP tailoring versus text altered as part of the NRC draft. 
 

Pages 6.4-4 through 6.4-6, All Items 
Replace all instances of the word “should” with the word “shall”. 

Justification: The NUREG was a guidance document for NRC licensees, and as guidance the word 
“should” is appropriate; however, since it is being adopted as a standard the word “shall” is more 
appropriate. 
 

Page 6.4-4, Item 1 Control Room Emergency Zone 
In the title and first sentence change “emergency” to “ventilation”. 

Justification: For project purposes “control room emergency zone” equates to ventilation zone.  Since 
the word “ventilation” conveys the clearer meaning, the word was changed to avoid confusion. 

In Item 1.a, replace the words “… the plant, i.e., the control room, including the critical document 
reference file.” with “…including those vital records necessary to establish and maintain a safe state 
of the facility;” 

Justification: The term “critical reference file” refers to an NRC requirement which does not have an 
exact equivalent within DOE.  The requirement to establish and maintain a vital records program is 
contained in DOE/RL-94-02, Hanford Emerency Plan, Section 14.3.5. 
 

Page 6.4-4, Item 2 Ventilation System Criteria 

Item 2.a, in the third sentence add the words “be determined by safety analysis and” following 
“shall”. 

Justification: This wording is more consistent with the use of the SAR results for the WTP. 
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Item 2.b, delete the second sentence. 

Justification: This sentence is deleted because the term “active components” as they refer to concept of 
“single failure” have been defined elsewhere in project documentation. 

Item 2.b, delete the third sentence. 

Justification: This sentence referred the reader to an appendix containing an alternative for meeting the 
criteria cited.  The alternative is intended for cases where complex valve or damper configurations have 
been required to meet the single failure criterion.  Credit is allowed for an alternative system that allows a 
failed valve to be manually repositioned so that it will not interfere with the operation of the system.  
However, the standby emergency ventilation system planned for the MCR is not a complex system and 
this alternative is unnecessary.  Therefore, this sentence has been deleted. 
 

Pages 6.4-4 through 6.4-5, Item 3 Pressurized Systems 
In the first sentence add the words “one of” between “meet” and “the following requirements”. 

Justification: This change was made to make it clear that based on the type of pressurization system 
chosen one of the criteria below applied. 

In Items 3a and 3c reword the parenthetical phrase “(every 18 months)” to (not to exceed 18 months). 

Justification: The frequency of the periodic verification will be determined as part of the SAR process, 
but will not exceed the 18 month period specified by the NUREG. 

In Items 3b and 3c, at the end of the first sentence of 3b in the parentheses “(1)” change to “(a)”, and 
in the first sentence of 3c in the parentheses “(2)” change to “(b)”. 

Justification: These are typographical errors that existed in the original Draft Revision 3. 

In the second sentence of Item 3b, replace the words “at the CP, combined license (COL), or standard 
design certification stage” with “during system design”. 

Justification: The deleted words were references to stages in the NRC licensing process which do not 
apply to the WTP.  They were replaced with a term which does apply to the WTP. 
 

Page 6.4-5, Item 4 Emergency Standby Atmospheric Filtration System 
Delete the first two sentences. 

Justification: These sentences have been deleted since the quantity of radioactive iodine in the waste to 
be processed is very small and under accident conditions does not pose a significant airborne hazard as it 
does for commercial nuclear power facilities (24590-PTF-M4C-V11T-00003, Rev 1). 

At the end of the third sentence change “(Reference 14)” to “(Reference 1)”. 

Justification: In the revised reference list the reference for the ASME Code is number 1. 

In the fourth sentence add the words “The evaluation of” at the beginning of the sentence, replace 
“chlorine or other toxic gases” with “hazardous chemicals shall be consistent with the methodologies 
presented”, delete “is addressed”, add “(Reference 2)” following 1.78, and replace “1.95” with 
“Regulatory Guide 1.194”. 
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Justification: The fourth sentence has been edited to indicate that the process used by the project to 
evaluate the control room habitability will be consistent with that contained in the NRC guidance 
documents cited in the sentence.  The reference to Regulatory Guide 1.95 was deleted because the latest 
revision of Regulatory Guide 1.78 (Rev 1) now incorporates this guide and RG 1.95 has been withdrawn 
by the NRC.  Regulatory Guide 1.194 was added because it contains the latest guidance on modeling 
atmospheric dispersion for evaluating control room habitability and should be considered.  The words 
“chlorine or other toxic gases” were deleted and the words “hazardous chemicals” were added to be 
consistent with the new title of Regulatory Guide 1.78, Evaluating Habitability for a Nuclear Power 
Plant Control Room During a Postulated Hazardous Chemical Release. 

Add the following sentences at the end: “Exposure thresholds for protection of control room 
personnel from radiological and chemical hazards are provided in the WTP Safety Requirements 
Document Volume II, Safety Criterion 4.3-7.  Evaluation results will be compared to these 
exposure thresholds to ensure that the control room emergency standby atmospheric filtration 
system is capable of maintaining personnel protection during off-normal and emergency 
events.” 

Justification: These sentences have been added to specifically call out the exposure thresholds for control 
room personnel specified in the SRD.  This was done because the toxic limits used in the regulatory 
guides cited do not match those called for in Safety Requirements Document Volume II, Safety 
Criterion 4.3-7.  And to clarify that the exposure thresholds cited in the SRD are to be compared with the 
evaluation results to ensure that adequate protection is provided for control room personnel. 
 

Page 6.4-5, Item 5 Relative Location of Source and Control Room 
In Item 5.a, second sentence, replace the word “dose” with “safety” and delete “(Ref. 9)”. 

Justification: The word “dose” in the second sentence was changed to “safety” to reflect the safety 
analysis process which will provide the analysis on which to base the location of the control room intakes.  
“(Ref. 9)” was deleted from the end of the sentence to eliminate a reference to a 1974 document.  The 
guidance provided by this document has been superseded by recent revisions to the NRC Regulatory 
Guides and newly issued Draft Regulatory Guides. 

In Item 5.b, second sentence, replace the words “The acceptance criteria for the” with “The 
evaluation of”, replace “system are provided in the regulatory positions of Regulatory Guide 1.78 
with respect to postulated hazardous chemical releases in general and in Regulatory Guide 1.95 with 
respect to accidental chlorine releases in particular” with “during the postulated release of hazardous 
chemicals shall be consistent with the methodologies presented in Regulatory Guide 1.78 
(Reference 2) and Regulatory Guide 1.194 (Reference 3)”. 

Justification: The second sentence has been edited to indicate that the process used by the project to 
evaluate control room habitability during a postulated release of hazardous chemicals will be consistent 
with that contained in the NRC guidance documents cited in the replacement words. 

Add the following final sentence: “Exposure thresholds for the evaluation of control room habitability 
are provided in the WTP Safety Requirements Document Volume II, Safety Criterion 4.3-7.” 

Justification: The last sentence was added to specify that the exposure thresholds called out in the Safety 
Requirements Document Volume II, Safety Criterion 4.3-7 are to be used in this evaluation. 
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Pages 6.4-20 through 6.4-21 References 
Delete reference numbers 1, 2, 3, 4, 5, 10, 11, 12, and 13. 

Justification: Remove those references which are not used in the portion of NUREG-0800 cited in the 
Safety Requirements Document Volume II. 

Delete reference number 6. 

Justification: See justification for deleting reference to Regulatory Guide 1.52 under Page 6.4-5, Item 4 
above. 

Change reference number 7 to reflect the update of Regulatory Guide 1.78 to Revision 1 and 
renumber to be reference 2. 

Justification: See justification presented under Page 6.4-5, Item 4 above. 

Delete reference number 8. 

Justification: See justification presented under Page 6.4-5, Item 4 above. 

Delete reference number 9. 

Justification: See justification presented under Page 6.4-5, Item 5.a above. 

Renumber reference 14 to be reference 1. 

Justification: The revised reference list has been reordered based on the order in which the references 
appear in the tailored implementing standard. 

Add reference 3: “USNRC, Atmospheric Relative Concentrations for Control Room Radiological 
Habitability Assessments at Nuclear Power Plants, Regulatory Guide 1.194, June 2003.” 

Justification: This reference was added as a result of the tailoring process; see justification under 
Page 6.4-5, Item 4 and Page 6.4-6, Item 5 above. 
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26.0 ASME B31.3-1996, Process Piping 

Revision: 1996 
Sponsoring Organization: ASME 
 

WTP Specific Tailoring 
 

The following tailoring of ASME B31.3, Process Piping, is required for use by the WTP contractor as an 
Implementing Standard for: (1) the fabrication and installation of those portions of the C5V ductwork that 
are being embedded in concrete, (2) the use of ASME B16.9 welding tees in accordance with ASME 
B31.3-2002, (3) use of vacuum box leak testing, and (4) the ASME B31.3-1998, paragraph 345.2.3(c), 
allowance for not leak testing closure welds outside of inaccessible areas. 
 

• The tailored sections of ASME B31.3 applicable to embedded ductwork will only be utilized to the 
extent that it will cover the fabrication, installation, and inspection (and associated testing) of 
Category D fluid service piping being used as C5 ductwork.  Air testing requirements for this 
ductwork will be compliant with ASME AG-1.  Below is a description of those portions of ASME 
B31.3 that apply to fabrication, installation, and inspection of Category D fluid service piping and 
the sections of the SRD that they will apply to. 

• The tailored sections of ASME B31.3 applicable to welding tees will only be used for ASME B16.9 
welding tees.  As long as the stress intensification factors from ASME B31.3-2002 are used in the 
stress analysis for the welding tees, welding tees fabricated to either the 1996 or the 2002 edition of 
ASME B31.3 can be used.  Below is a description of those portions of ASME B31.3, Appendix D, 
Table D300, that apply to welding tees and the section of the SRD to which they will apply. 

• The tailored paragraphs of ASME B31.3 applicable to vacuum box leak testing, in lieu of 
hydrostatic or pneumatic leak testing, will only be used to leak test full penetration circumferential 
piping field butt welds inside an inaccessible area (as defined in Appendix H, Section 6.0) out to the 
first isolation component outside the inaccessible area.  Further, if the 100 % volumetric inspection 
using ultrasonic examination per ASME B31.3 paragraph 344.6, is conducted for welds to be 
vacuum box tested, then the ultrasonic examination shall be conducted using a method that creates 
and maintains a reproducible computerized image(s) of the entire weld in the axial and radial 
direction. 

• The tailored paragraphs of ASME B31.3 adopting the provisions of ASME B31.3 (c) - 1998 
Addendum paragraph 345.2.3(c) are applicable to all ASME B31.3 piping in all facilities except for 
closure welds in accessible areas. 

 

Piping providing a confinement function in accordance with SRD 4.4-3 will comply with 
the following sections of ASME B31.3-1996, Process Piping.  These sections of ASME 
B31.3 are applicable for embedded ductwork. 

Chapter 3, Materials 
Chapter 5, Fabrication 
Table 341.3.2, Visual acceptance criteria for Category D fluid service piping 
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Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are 
required.  ASME B31.3 will apply to materials, fabrication, and inspection standards as appropriate.  
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-1. 

 

Piping providing a confinement function in accordance with SRD 5.1-2 will comply with 
the following sections of ASME B31.3-1996, Process Piping.  These sections of ASME 
B31.3 are applicable for embedded ductwork. 

Chapter 3, Materials 
Chapter 5, Fabrication 
Table 341.3.2, Visual acceptance criteria for Category D fluid service piping 

 
Justification: Due to wall thickness requirements of duct embedded in concrete, piping materials are 
required.  ASME B31.3 will apply to materials, fabrication, and inspection standards as appropriate.  
Testing requirements for nuclear air treatment systems will be consistent with ASME AG-1. 

 

Piping providing a confinement function in accordance with SRD 4.2-2 will comply with 
ASME B31.3-1996, Process Piping, with the following modification: 

 
In Table D300, the description of welding tee per ASME B16.9 shall be revised so it is consistent 
with that shown in Table D300 of ASME B31.3-2002: 

 
  Stress Intensification 

Factor [Notes (2), (3)] 

  

Description Flexibility 
Factor 

k 

Out-of-Plane, 
i0 

In-Plane 
ii 

Flexibility 
Characteristic, 

h 

Sketch 

Welded tee per 
ASME B16.9 

[Notes (2), (4), 
(6), (11), (13)] 

 

1  
3/2

9.0
h

 3/4 i0 + 1/4 

2

1.3
r
T

 
Same as 

ASME 
B31.3-1996 

 
This means that for welding tees per ASME B16.9, note 11 in Table D300 is also changed to: 

 

(11) If bx Dr 8/1≥  and TTc 5.1≥ , a flexibility characteristic of 
2

4.4 r
T  may be used. 
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Justification: The use of a lower flexibility characteristic for welding tees per ASME B.16.9 in 
accordance with ASME B31.3-2002 will increase both the out-of-plane and in-plane stress 
intensification factors.  The increased stress intensification factors will reduce the allowable 
out-of-plane and in-plane moments that can be applied to the welding tee and keep the calculated 
stress below the stresses allowable by ASME B31.3-1996. 

Important to Safety piping within the scope of SRD 4.2-2 shall comply with ASME 
B31.3-1996, Chapter V, Paragraph 345, using the following approach for vacuum box 
leak testing.  Vacuum box leak testing, in lieu of hydrostatic or pneumatic leak testing, 
may be used to leak test full penetration circumferential piping, field butt welds inside an 
inaccessible area (as defined in Appendix H, Section 6.0) out to the first isolation 
component outside the inaccessible area, only under the following conditions: 

 
Vacuum Box Leak Test Method - The vacuum box leak test shall be in accordance with a Bubble Test - 
Vacuum Box Technique method specified in ASME BPV Code, Section V, Article 10, Appendix II, 
subject to the requirements listed below:   
(a) Sensitivity of the test shall be demonstrated to be not less than 1E-3 atm-ml/sec at 15 psig. 
(b) The test pressure shall be a partial vacuum of at least 7 psi below atmosphere, applied to the outside 

of the weld. 
(c) The required partial vacuum shall be maintained for at least 20 sec examination time. 

 
In addition, the following limitations and restrictions shall apply to the application of vacuum box 
leak testing in lieu of a hydrostatic or a pneumatic leak test: 
 
• Vacuum box leak testing will only be used to leak test circumferential piping field welds 

inside an inaccessible area (as defined in Appendix H, Section 6.0).  This includes any welds 
in extensions of piping systems contained or originating in accessible areas between the 
inaccessible area boundary and the first isolation valve or device beyond the inaccessible area 
boundary; 

• It shall only be used for piping field welds where required to avoid damage to components, 
ensure the safety to construction workers, perform leak tests of field welds where physical 
limitations prevent hydrostatic or pneumatic leak testing as prescribed in ASME B31.3-1996 
paragraph 345.4 and paragraph 345.5 respectively; 

• Pipe welds that are to be vacuum box leak tested will be assessed for suitability.  The number 
of welds to be vacuum box leak tested shall be limited to a maximum of three welds between 
termination points (two termination or closure welds and one intermediate weld) on a given 
pipe system except where physical limitations prevent examination by hydrostatic or 
pneumatic leak testing.  DOE will be informed of such exceptions, and may at its discretion 
and within 48 hours of being informed, respond to BNI on the suitability of the use of vacuum 
box leak testing for such instances.  Termination points may be tanks, vessels, valves, etc.  
(Specifically excluded from the definition of termination points are junctions where the piping 
changes design class).  This could be either the last two closure welds in an inaccessible area 
or the last closure weld in the inaccessible area and the last closure weld outside the 
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inaccessible area.  In addition, vacuum box leak testing would be permitted for the connection 
welds between construction modules if this is limited to one module-to-module weld per 
piping run within the cells.  This is in addition to termination welds on the piping run.  A 
module is defined as a pre-leak-tested subassembly containing multiple pipe spools; 

• Vacuum box leak testing shall be limited to full penetration girth butt welds, on straight pipe 
or between straight pipe and pipe components of the same nominal pipe size and same wall 
thickness on both sides of the weld at the weld location.  The following configurations are 
candidates for vacuum box testing: 
(a) Straight pipe to straight pipe connection butt welds 
(b) Straight pipe to 90° elbow connection butt welds 
(c) Straight pipe to 45° elbow connection butt welds 
(d) Straight pipe to concentric reducer connection butt welds 
(e) Straight pipe to eccentric reducer connection butt welds 
(f) Straight pipe to butt welding tee connection butt welds 
(g) Straight pipe to butt welding reduced outlet tee connection butt welds 
(h) Straight pipe to valve nozzle connection butt welds 
(i) Straight pipe to tank or vessel nozzle connection welds 
(j) Straight pipe to safe-end of a weldolet connection butt welds - full penetration butt welded 

connection only 
(k) Straight pipe to pipe cap connection butt welds 
Prior to the application of vacuum box testing using any of the candidate configurations on piping 
butt welds at the WTP, the Contractor must successfully demonstrate to the DOE, for the candidate 
configuration, that (1) all portions of the weld to be inspected are visible and can be inspected in 
accordance with the ASME Boiler and Pressure and Vessel Code, Section V, Article 10, 
Appendix II - 1995; (2) the vacuum box can adequately maintain a partial vacuum of 7 psid; and (3) 
vacuum box leak testing can be accomplished in the time limits and other requirements established by 
this procedure.  The DOE shall be advised at least 7 days in advance of any demonstration to qualify 
a new weld configuration so that they can witness the demonstration.  The Contractor shall document 
any demonstration relied upon to justify the use of vacuum box leak testing on a new configuration.  
Further, vacuum box leak testing shall be conducted with a vacuum box that completely encapsulates 
the weld, at the test location; 

• All welds shall be 100 % volumetrically inspected in accordance with ASME B31.3-1996, 
paragraphs 344.5 or 344.6.  If the 100 % volumetric inspection is conducted using ultrasonic 
examination per ASME B31.3-1996 paragraph 344.6, then the ultrasonic examination shall be 
conducted using a method that creates and maintains a reproducible computerized image(s) of 
the entire weld in the axial and radial direction; 

• It shall be limited to welds made using the Orbital welding machines.  The only exception is 
that vacuum leak box testing may be used on manual welds if the 100 % volumetric inspection 
was conducted by radiography per ASME B31.3-1996 paragraph 344.5; 

• The piping systems and or components on both sides of the weld to be vacuum box leak tested 
shall have been subjected to a hydrostatic leak test in accordance with ASME B31.3-1996 
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paragraph 345.4, a pneumatic test in accordance with ASME B31.3-1996 paragraph 345.5, a 
combination pneumatic-hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 
345.6, or in the case of components, leak tested in accordance with the Code or Standard 
applicable to the design of the component; 

• At a minimum, a flexibility analysis in accordance with ASME B31.3-1996 paragraphs 
319.4.2 (a) and (b) shall be required on any piping systems that contain welds that are to be 
vacuum leak box tested.  In addition, a comprehensive flexibility analysis in accordance with 
ASME B31.3-1996 paragraphs 319.4.2 (c) and (d) shall be performed on any piping systems 
that contain welds that are to be vacuum box leak tested when the piping systems have a 
design temperature greater than or equal to 150 °F; 

• For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a) through (g) 
shall be invoked on any weld to be vacuum box leak tested with the exception that the 
requirement of subparagraph 344.7.1 (e) “… aided by liquid penetrant or magnetic particle 
examination when specified in the engineering design” shall not be required.  For welds made 
using Orbital welding machines, the requirements of ASME B31.3-1996 paragraph 
344.7.1 (a), (b), (c), (d), and (g) shall be invoked.  The requirements of 344.7.1 (e) and (f) shall 
not be required.  The implementation of these requirements shall be documented in the weld 
inspection report; 

• Pipe welds and the associated line numbers that are to be vacuum leak box tested shall be 
identified in advance of the testing.  This identification shall be documented in the controlled 
document Weld List, which must include this information prior to the initiation of any vacuum 
box leak testing associated with those welds and line numbers.  It is understood that the 
controlled document Weld List may need to be revised and updated periodically through the 
construction phase of the WTP Project; and  

• The following special requirements shall be placed on the training programs used to certify the 
technicians that will be conducting the vacuum box leak tests: 
1. The BNI Construction Manager shall pre-approve the technician qualifying examination(s) 

for vacuum box leak testing; 
2. The BNI Construction Manager shall pre-approve the qualifications of each Level III 

technician preparing or giving the examinations for vacuum box leak testing; 
3. DOE ORP at their discretion shall reserve the right to observe any and/or all practical leak 

test examinations and review of the results of any and/or all written vacuum box leak test 
examinations; 

4. The minimum topical content of each Level II examination shall be specified by BNI, and 
approved by DOE; 

5. The 80 % correct criteria for passing the examination shall apply to each part of the three 
part examinations that are to be given; 

6. BNI shall provide reasonable assurance that they will take adequate measures to assure the 
integrity of written examination is maintained; and 

7. There shall be several versions of each examination in use to assure Level II knowledge 
and ability concerning vacuum box leak testing is confirmed. 
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Justification: The requirement for the vacuum box leak test sensitivity is consistent with the 
ASME B31.3 requirement for a sensitive leak test as given in ASME B31.3-1996 paragraph 
345.8 and for at least 7 psi vacuum and an examination time of at least 20 seconds.  The 
limitations in using vacuum box leak testing better define when this method can be used.  DOE 
ORP may further change the definition and application of these special vacuum box leak 
testing criteria based on the Contractor’s experience with their use, or the Contractor’s request 
for a change. 

Piping system closure welds outside of inaccessible areas (as defined in SRD Appendix H, 
Section 6.0) shall comply with the requirements of ASME B31.3-1998, subparagraph 
345.2.3(c).  When ASME B31.3-1998, subparagraph 345.2.3(c) is invoked the following 
restrictions shall apply: 

 
• It shall not be invoked on any closure welds on piping systems in inaccessible areas as defined in 

Section 6.0 of Appendix H of the SRD.  This includes any welds in extensions of piping systems 
contained or originating in inaccessible areas, between the inaccessible area boundary and the first 
isolation valve, or device beyond the inaccessible area boundary;  

• It shall only be invoked on full penetration butt welds in straight pipe, full penetration butt welds at 
the safe-end of an equipment nozzle, or full penetration butt welds at the safe-end of branch 
connections.  [The safe-end is defined as the piping to equipment nozzle connecting weld or the 
branch connection to branch piping connecting welds.]; 

• The requirements of ASME B31.3(c) - 1998, subparagraph 345.2.3 (c) shall be met; 
• The piping systems and or components on both sides of the closure weld shall have been subjected 

to a hydrostatic leak test in accordance with ASME B31.3-1996 paragraph 345.4, a pneumatic leak 
test in accordance with ASME B31.3-1996 paragraph 345.5, a combination pneumatic-hydrostatic 
leak test in accordance with ASME B31.3-1996 paragraph 345.6, or in the case of components leak 
tested in accordance with the Code or Standard applicable to the design of the component; 

• For manual welds, the requirements of ASME B31.3-1996 paragraph 344.7.1 (a) through (g) shall 
be invoked with the exception that the requirement of subparagraph 344.7.1 (e) “…aided by liquid 
penetrant or magnetic particle examination when specified in the engineering design” shall not be 
required.  For welds made using the Orbital welding machines, the requirements of ASME 
B31.3 -1996 paragraph 344.7.1 (a), (b), (c), (d), and (g) shall be invoked.  The implementation of 
these requirements shall be documented in the weld inspection report; 

• Piping welds and the associated line numbers for which the closure weld classification is invoked 
shall be documented in a controlled document Weld List; 

• Piping components may include mechanical elements other than piping; and 
• In addition, BNI shall incorporate these requirements into the appropriate specification.  DOE-ORP 

may further change the definition and application on the use of closure welds based on the 
Contractor’s experience with their use or the Contractor’s request for a change. 

Justification:  This change does not change the safety function of any pressure boundary 
components.  The requirement to leak test pressure boundary field welds is primarily to ensure the 
reliability of the welds in addition to the reliability provided by the other required examinations.  
The exception allowed by ASME B31.3-1998, paragraph 345.2.3 that the final weld connecting 
piping systems or components which have been successfully tested in accordance with 
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paragraph 345 need not be leak tested provided the weld is examined in-process in accordance 
with paragraph 344.7 (a), (b), (c), (d), and (g) and passes with 100 % radiographic examination in 
accordance with paragraph 344.5 or 100 % ultrasonic examination in accordance with paragraph 
344.6 provides adequate assurance that the weld is reliable and leak tight.  The change continues to 
provide adequate safety since it requires that all piping closure welds that are not leak tested are 
in-process examined and 100 % volumetrically examined which exceeds the requirements of 
ASME B31.3-1996 for closure welds that are leak tested.  The inability to hydrostatically or 
pneumatically leak test these closure welds does not affect the soundness of the welds. 
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27.0 DOE Guide 421.1-2, Implementation Guide for Use in Developing 
Documented Safety Analyses to Meet Subpart B of 10 CFR 830 

Revision: 24 October 2001 
Sponsoring Organization: Department of Energy, Office of Nuclear and Facility Safety Policy 
 

WTP Specific Tailoring 

The following tailoring of DOE Guide 421.1-2, Implementation Guide for Use in Developing 
Documented Safety Analyses to Meet Subpart B of 10 CFR 830, is required for use by the WTP contractor 
as an implementing standard for the preparation of the WTP Safety Analysis Reports. 
 

Throughout 
Use of the terms “Documented Safety Analysis” or “DSA” is understood to mean “Final Safety 
Analysis Report” or “FSAR” for the WTP project. 

 
Justification: The general DSA term used in section 4.1.3 of the guide is interpreted to apply to the Final 
Safety Analysis Report (FSAR) documentation that will be used to describe the WTP safety analysis. 
 

Section 4.1.3, Page 15 Annual DSA Updates (830.202) 
In the 5th paragraph change the last sentence to “However, at least those implemented six months or 
more before the submittal of the annual update shall be included.” 

 
Justification: Changed for consistency with Safety Criterion 9.1-4. 
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28.0 DOE Order 5480.20A, Personnel Selection, Qualification, and  
Training Requirements for DOE Nuclear Facilities 

Revision: 15 November 1994 (Chg1: 12 July 2001) 
Sponsoring Organization: US Department of Energy; Office of Environmental, Safety, and Health 
 

WTP Specific Tailoring 

The following tailoring of DOE Order 5480.20A, Personnel Selection, Qualification, and Training 
Requirements, is required for use by the WTP contractor as an implementing standard for the preparation 
of the WTP Project Training Program. 
 

Chapter I, Page I-6, Section 7.b(1), 2nd paragraph, 2nd sentence 
Delete “or in the DOE Guidelines for Job and Task Analysis for Department of Energy Nuclear 
Facilities, DOE/EP-0095”. 

 
Justification: DOE/EP-0095, DOE Guidelines for Job and Task Analysis for Department of Energy 
Nuclear Facilities is not invoked by the WTP contract (DE-AC27-01RV14136). 
 

Chapter I, Page I-9, Section 7.d, 1st paragraph, 2nd sentence 
Delete the 2nd sentence. 

 
Justification: DOE-STD-1060-93 is not invoked by the WTP contract. 
 

Chapter I, Page I-11, Section 7.e(1)(c) 
Delete (c)1: “Training program content shall be in accordance with DOE/EH-0256T, Radiological 
Control Manual, Chapter 6, Training and Qualification.” 

 
Justification: DOE/EH-0256T is not invoked by the WTP contract. 
 

Chapter I, Page I-11, Section 7.e(1)(i) 
Delete (i)1: “Training program content shall be in accordance with ANSI/ANS 8.20-1991, Criticality 
Safety Training.” 

 
Justification: ANSI/ANS 8.20-1991is not invoked by the WTP contract. 
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Chapter I, Page I-13, Section 7.g(3) 
Delete (c)1: “Training program content shall be in accordance with DOE/EH-0256T, Radiological 
Control Manual, Chapter 6, Training and Qualification.” 

 
Justification: DOE/EH-0256T is not invoked by the WTP contract. 
 

Chapter I, Page I-19, Section 15, 1st paragraph, 2nd sentence 
Delete 2nd sentence: “The guidance in the Nuclear Information and Records Management 
Association Guidelines for Management of Nuclear Related Training Records, TG-17 should be used 
to help standardize identification, handling, and storage of training records.” 

 
Justification: TG-17 is not invoked by the WTP contract.  ASME NQA-1-1989 has been identified as the 
implementing standard for WTP documents and records in accordance with Safety Requirements 
Document Volume II, Safety Criterion 7.3-1. 
 

Chapter I, page I-20, Section 15.b, 2nd sentence 
Replace “DOE 1324.2A, RECORDS DISPOSITION” with “ASME NQA-1-1989, Section 3S-1, 7, 
“Documentation and Records (including associated supplements)” and ASME NQA-1-1989, 
Section 3S-1, 17, “Quality Assurance Records (including associated supplements)”. 

 
Justification: DOE 1324.2A is not invoked by the WTP contract.  ASME NQA-1-1989 has been 
identified as the implementing standard for WTP documents and records in accordance with Safety 
Requirements Document Volume II, Safety Criterion 7.3-1. 
 

Chapter II, pages II-1 through II-18 
This chapter, in its entirety, is not used. 

 
Justification: Use of this chapter is not applicable to the WTP, as there are no Category A Reactors 
associated with the project. 
 

Chapter III, pages III-1 through III-8 
This chapter, in its entirety, is not used. 

 
Justification: Use of this chapter is not applicable to the WTP, as there are no Category B Reactors 
associated with the project. 
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29.0 DOE Order 420.1A, Facility Safety 

Revision: 20 May 2002 
Sponsoring Organization: US Department of Energy, Office of Environment, Safety, and Health 
 

WTP Specific Tailoring 

The following tailoring of DOE Order 420.1A, Facility Safety, is required for use by the WTP contractor 
as an implementing standard for fire safety. 
 

Page 3, Section 4, Requirements 
 
Change the last sentence of the 1st paragraph to: 
 

“All new construction shall, as a minimum, conform to the Model Building Codes (i.e., 2000 
International Building Code (IBC)) applicable for the state or region, supplemented in a graded 
manner with additional safety requirements associated with the hazards in the facility.” 

 
Justification:  This tailoring is necessary to make the use of DOE O 420.1A for the WTP Project 
consistent with the approved use of the non-structural portions of the 2000 edition International Building 
Code (IBC) in lieu of the similar portions of the 1997 edition of the Uniform Building Code (UBC).  See 
ABAR 24590-WTP-ABAR-ESH-02-033, Rev 0 approved by OSR Letter 03-OSR-0145 (CCN 054986). 
 

Page 8, Section 4.2.2 Fire Protection Design Requirements 
 
In Item 3 add the following words at the end of the paragraph: 
 

“In meeting the requirements for fully sprinklered facilities, automatic fire extinguishing systems 
are not required in the High Level Waste building’s high radiation areas containing low 
combustible loading as identified in Appendix K.” 

 
Justification:  Any fire in the areas would be small and contained close to the point of origin with 
minimal radiological consequences.  Installation of automatic fire suppression systems in high radiation 
areas with low combustible loading is not required to reach or maintain safe state.  The benefits of 
installing this system are outweighed by safety concerns associated with having automatic fire 
suppression systems in these areas.  These concerns include the potential of inadvertent actuation 
resulting in the spread of contamination and impacts to the facility structure from flooding.  Actuation of 
the system would require an operator to authorize the system to be turned off, but since these areas are 
inaccessible, there would be no practical means to verify the reason for the actuation, and to allow 
restoration to an operable status. 
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Page 8, Section 4.2.2 Fire Protection Design Requirements 
 
In Item 4 add the following words to the end of the second sentence: 
 

“...except this separation shall not be required in rooms where redundant Safety Design Class (for 
the protection of the public only) or Safety Class systems converge at a common component 
provided that, to the extent practical, the routing of redundant safety class circuits complies with 
the physial separation requirements of IEEE Standard 384-1992.  If the redundant Safety Design 
Class or Safety Class system is subject to loss due to a fire event then additional fire protection 
measures shall be taken to ensure that the redundant Safety Design Class or Safety Class system 
or component perform its intended safety function.” 

 
Justification:  The means to separate certain systems or portions thereof into separate fire areas is not 
possible in some instances due to the nature of the system design.  For example, a single tank, which may 
require constant redundant level indication, is effectively impossible to separate into two fire areas.  Areas 
where this type of situation occurs are exclusively found in C5/R5 areas.  Fire hazards analysis will 
confirm that said systems or components are not subject to fire loss.  If fire hazards analysis determines 
that a common mode failure is possible then additional fire protection measures will be taken to ensure 
that each SDC or SC systems or component affected will perform its intended safety function. 
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30.0 IEEE-382, IEEE Standard for Qualification of Actuators for 
Power-Operated Valve Assemblies With Safety-Related Functions for  

Nuclear Power Plants 

 
Revision: 1996 
 
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 
 

WTP Specific Tailoring 

 
The following tailoring of IEEE-382 is required for use by the RPP-WTP project as an implementing 
standard for SDC electrical and instrument system design. 
 

Pages 1-32; All Sections Clarification of Nuclear Power Generating Station 
Terminology 

The term “nuclear plant”, “nuclear power generating stations”, and “conventional plant” will be taken 
to mean the WTP. 

 
Justification: Clarifies how the standard will apply to the WTP project. 
 

Pages 1-32; All Sections Clarification of OBE and SSE 
The term SSE in the standard is treated as a design basis earthquake.  The requirement to apply and 
document the loads of a number of OBEs before an SSE is deleted from the standard. 

 
Justification: The earthquake applicable to RPP-WTP is the design basis earthquake.  The requirement 
to subject equipment to several OBEs prior to an SSE is not included in the requirements of the SRD for 
the RPP-WTP project.  This is consistent with the tailoring of AISC N690 as documented in 
24590-WTP-ABCN-ESH-01-013. 
 

Page 1; Section 1.1 Scope 
Revise Section 1.1 as follows: 
This standard describes the qualification of valve actuators and in-line mounted instruments for 
safety-related functions in nuclear power generating stations. 

 
Justification: IEEE standard 382-1996 provides testing guidance and performance requirements for 
actuators for power-operated valve assemblies.  Current industry practice applies these testing 
requirements to both actuators and in-line mounted instruments. 
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Page 1; Section 2 References 
Delete reference Code of Federal Regulations, Title 10, Energy   Nuclear Regulatory Commission, 
Part 100, Jan. 1996. 

 
Justification: Reference contains radiation dose criteria and seismic criteria for Nuclear Power 
Generating Stations and is not applicable to the RPP WTP project.  The applicable criteria for RPP WTP 
is found in 24590 WTP SRD ESH 01 001 02, Safety Requirements Document (SRD) Volume II, Safety 
Criteria 2.0 1 for radiological dose and 2.0 2 for chemical hazards.  The applicable seismic criteria is 
contained in 24590 WTP SRD ESH 01 001 02, Safety Requirements Document (SRD) Volume II, in 
Section 4.1 General Design, Safety Criterion 4.1 3.  This Safety Criterion defines Seismic Classes (SC) I, 
II, and III and provides seismic loads and source documents. 
 

Pages 1 3; Section 3 Definitions 
Delete all definitions, including operating basis earthquake (OBE) and safe shutdown earthquake 
(SSE), except 3.16 required input motion (RIM). 
Add a definition for a design basis earthquake as: 
Earthquakes for RPP WTP and the applicability to systems, structures and components (SSCs) is 
contained in 24590 WTP SRD ESH 01 001 02, Safety Requirements Document (SRD) Volume II, in 
Section 4.1 General Design, Safety Criterion 4.1 3.  This Safety Criterion defines Seismic Classes 
(SC) I, II and III and provides seismic loads and source documents. 

 
Justification: The definition of OBE and SSE are applicable to Nuclear Power Generating Stations and 
the new definitions are not applicable to the RPP WTP project as defined in the SRD.  This is consistent 
with the tailoring of AISC N690 as documented in 24590 WTP ABCN ESH 01 013.  The definition for 
RIM is retained, as it is required to test active inline devices. 
 

Pages 3-23; Part I, Sections 4-8 and Part II Process and Qualification 
Delete all remaining sections of Part I Process and Part II-Qualification. 

 
Justification: The qualification processes are addressed in IEEE-344-1987(R 1993) and 
IEEE-323-1983 (R 1990), which are implementing standards of the RPP-WTP project. 

Pages 24-27 and 30-32; Sections 1-5 and 7-8 

Delete Sections 1-5 and 7-8. 
Justification: These sections address tests which do not relate to seismic simulation.  These tests are 
addressed in IEEE 323 1983(R1990) which is an implementing standard of the RPP WTP project. 
 

Page 27; Section 6.1 Scope 
Revise Section 6.1 as follows: The seismic simulation test demonstrates the operability of an actuator 
or in-line mounted instrument during and after exposure to the equivalent dynamic effect of a design 
basis earthquake. 
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Justification: The definition of OBE and SSE are applicable to Nuclear Power Generating Stations and 
the new definitions are not applicable to the RPP WTP project as defined in the SRD.  This is consistent 
with the tailoring of AISC N690 as documented in 24590 WTP ABCN ESH 01 013. 
 

Page 27; Section 6.2 Test setup requirements 
Replace a), first sentence as follows: Mount the actuator or inline mounted device to the shake table 
fixture in the same manner as it would be attached to a valve or mounted in-line. 

 
Justification: IEEE standard 382 1996 provides testing guidance and performance requirements for 
actuators for power operated valve assemblies.  Current industry practice applies these testing 
requirements to both actuators and in-line mounted instruments. 
 

Pages 27-28; Sections 6.2 and 6.3 Test setup requirements and Test conduct 
Replace all references to “actuator” or “valve actuator” with “valve actuators or in line mounted 
instrument”. 

 
Justification: IEEE standard 382 1996 provides testing guidance and performance requirements for 
actuators for power operated valve assemblies.  Current industry practice applies these testing 
requirements to both actuators and in-line mounted instruments. 
 

Page 28, Section 6.3 Test conduct 
Delete paragraphs a) and b). 

 
Justification: This test method is used only for line mounted actuators or in-line mounted instruments.  
Additionally, the definition of OBE and SSE are applicable to Nuclear Power Generating Stations and the 
new definitions are not applicable to the RPP WTP project as defined in the SRD.  This is consistent with 
the tailoring of AISC N690 as documented in 24590 WTP ABCN ESH 01 013. 
 

Replace reference to “SSE” with “design basis earthquake” 
 
Justification: The definition of OBE and SSE are applicable to Nuclear Power Generating Stations and 
the new definitions are not applicable to the RPP WTP project as defined in the SRD.  This is consistent 
with the tailoring of AISC N690 as documented in 24590 WTP ABCN ESH 01 013. 
 

Delete all references to “figure 7”. 
 
Justification: Figure 7 provides general required response spectra (RRS) to be used when specific RRS 
for the plant is not available.  The RPP WTP project will generate RRS specific to each facility so the 
generic RRS provided in figure 7 is not required. 
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Pages 33-47; Annexes 
Delete Annexes A E. 

 
Justification: These annexes are for informational purposes only. 
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31.0 IEEE-497, IEEE Standard Criteria for Accident Monitoring 
Instrumentation for Nuclear Power Generating Stations 

 
Revision: 2002 
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 
 

WTP Specific Tailoring 
 
The following tailoring of IEEE-497 is required for use by the WTP project as an implementing standard 
for the safety related systems design. 
 

All Sections Clarification of Nuclear Power Generating Station Terminology 
 
The terms “Licensing basis documentation (LBD) in the standard apply to the “Authorization Basis (AB) 
in the WTP. 
 
Justification: As determined by the project contract the LBD on the WTP are classified as “AB”. 
 
The term “nuclear plant”, “nuclear power generating stations”, and “conventional plant” will be taken to 
mean the WTP.  
 
Justification: Clarifies how the standard will apply to the WTP project. 
 

Section 1.1 Scope 
 
Revise section 1.1 as follows: 
 
The criteria increase the specificity of selection requirements, and clarify associated performance and 
qualification requirements, for accident monitoring instrumentation for WTP. 
 
Justification: IEEE standard 497-2002 provides general selection, performance, design, qualification, 
display, and quality assurance requirements for accident monitoring instrumentation.  The selection 
requirements need to be restated in terms of WTP terminology and only selection-dependent performance 
and qualification requirements are retained for clarification.  Non-selection-dependent performance 
criteria, and design, display, and quality assurance criteria are covered with adequate specificity under 
different sections of SRD and other implementing standards such as ANSI/ISA S84.01-1996, 
ASME/ANSI standards and IEEE standards.  
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Section 2 References 
 
The following standards are listed in the SRD with revision dates that are different from the revisions 
dates listed in the standard.  The following revisions of the below standards shall be used in place of the 
revisions referenced in the body IEEE-497. 
 
ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facility Applications 
 
IEEE 308-1991, Criterion for Class 1E Power Systems for Nuclear Power Generating Stations 
 
IEEE 323-1983, IEEE Standard for Qualifying Class 1E Equipment for Nuclear Power Generating 
Stations 
 
IEEE 344-1987, Recommended Practice for Seismic Qualification of Class 1E Equipment for Nuclear 
Power Generating Stations 
 
IEEE 379-1994, IEEE Standard Application of the Single-Failure Criterion to Nuclear Power Generating 
Station Safety Systems 
 
IEEE 384-1992, Standard Criteria for Independence of Class 1E Equipment and Circuits 
 
The following reference standards do not apply for the WTP. 
 
IEEE Std. 603-1998, IEEE Standard Criteria for Safety Systems for Nuclear Power Generating Stations 
 
Justification: IEEE Std. 603-1980 was replaced by ANSI/ISA-S84.01-1996, per 
24590-WTP-ABCN-ESH-01-027. 
 
IEEE 7-4.3.2-1993, IEEE Standard Criteria for Digital Computers in Safety Systems of Nuclear Power 
Generating Stations 
 
Justification: This standard applies for computer systems used in nuclear power generating stations 
and, due to the rapid advance in computer designs, is out of date for use on the WTP.  ANSI/ISA 
S84.01-1996 will be used on the WTP in place of this standard. 
 
IEEE Std 352-1987 (R1999), IEEE Guide for General Principles of Reliability Analysis of Nuclear Power 
Stations. 
 
Justification: This standard provides guidelines for Reliability Analysis of Nuclear Power Stations.  
Standard ANSI/ISA S84.01-1996 provides information more appropriate for WTP on implementing 
Reliability Analysis and design criteria for Reliability.  Therefore, standard ANSI/ISA S84.01-1996 is 
used on the WTP in place of this standard. 
 
IEEE Std. 577-1976 (R2001), IEEE Standard Requirements for Reliability Analysis in the Design and 
Operation of Safety Systems for Nuclear Power Generating Stations. 
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Justification: This standard provides Requirements for Reliability Analysis in the Design and 
Operation of Safety Systems for Nuclear Power Generating Stations.  Standard ANSI/ISA S84.01-1996 
provides general guidelines and design criteria which are more appropriate for implementing Reliability 
Analysis on WTP.  Therefore, standard ANSI/ISA S84.01-1996 is used on the WTP in place of this 
standard. 
 
The following reference Standard shall be included: 
 
ANSI/ISA S84.01-1996, Application of Safety Instrumented Systems for Process Industries 
 
Justification: ANSI/ISA S84.01- 1996 replaces IEEE-603 on the WTP, per 
24590-WTP-ABCN-ESH-01-027.  
 

Section 4.1 Type A variables 
 
Revise sub section (a) as follows: 
 
a) Take specific planned manually-controlled actions for which no automatic control is provided and 

that are required for SDC, SC, SDS, and SS SSCs to perform their safety functions as assumed in 
the plant AB.   

 
Justification: Type A variables are defined as specific safety related variables that provide the primary 
information required to permit the control room operating staff to take specific planned actions.  
 
Revise sub section (b) as follows: 
 
b) Not applicable. 
 
Justification: Anticipated operational occurrences (AOOs) are not formally defined in WTP 
terminology. 
 
Revise last paragraph as follows: 
 
Type A variables provide information essential for the direct accomplishment of specific SDC, SC, SDS, 
and SS safety functions that require manual action.  These variables are a subset of those necessary to 
implement the facility-specific emergency operating procedures (EOPs) or plant abnormal operating 
procedures (AOPs).  Type A variables do not include those variables that are associated with contingency 
actions that may also be identified in written procedures. 
 
Justification: Type A variables are defined as specific safety related variables that provide the primary 
information required to permit the control room operating staff to take specific planned actions. The AB, 
AOPs, and EOPs are the basis for identification of type A variables. 
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Section 4.2 Type B variables 
 
Revise section 4.2 as follows: 
 
Type B variables are those variables that provide primary information to the control room operators to 
assess the plant SDC, SC, SDS, and SS safety functions. 
 
Any plant SDC, SC, SDS, and SS functions addressed in the facility-specific emergency operating 
procedures (EOPs) that are in addition to those identified above shall also be included. 
 
The Type B variables shall be those necessary to implement the facility-specific emergency operating 
procedures (EOPs) restoration, and the SDC, SC, SDS, and SS safety function status trees, if applicable.  
 
Justification: Type B variables are defined as those variables that provide primary information to the 
control room operators to assess the plant SDC, SC, SDS, and SS safety functions.  The EOPs are basis 
for identification of the type B variables. 
 

Section 4.3 Type C variables 
 
Revise section 4.3 as follows: 
 
Not Applicable 
 
Justification: This section includes monitoring of three fission product barriers (fuel cladding, reactor 
coolant system pressure boundary, and containment pressure boundary).  The WTP project has no fission 
product barriers.  Containment barriers are covered under variable types A, B or D.  Therefore this section 
is not applicable (N/A). 
 

Section 4.4 Type D variables 
 
Revise first paragraph as follows: 
 
Type D variables are SDC, SC, SDS, SS, RRC, and APC related variables that are required in AOPs, 
EOPs, and the AB to: 
 
Justification: To clarify that this section includes all safety related systems identified in the AB. 
Revise Item (b) as follows: 
 
b) Indicate the performance of other systems necessary to achieve and maintain a safe state 

condition 
 
Justification: To clarify that Type D variables are used for the indication of “safe state” conditions, 
bringing Standard’s wording into conformance with WTP terminology. 
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Revise second paragraph as follows: 
 
Type D variables shall be based upon the AB and those necessary to implement the following operating 
procedures: 
 
a) Facility-specific emergency operating procedures (EOPs) 
b) Plant AOPs related to AB requirements 
 
Justification: The AB, EOPs, and certain AOPs are the basis for identification of type D variables on 
WTP.  Plant AOPs will be used to implement LCO Action Steps. 
 

Section 4.5 Type E variables 
 
Revise section 4.5 as follows: 
 
Not Applicable 
 
Justification: Type E variables are defined as those variables required for use in determining the 
magnitude of the release of radioactive materials and continually assessing such releases.  For WTP, such 
determination and assessment is covered under other SRD implementing standards. 
 

Section 4.6 Documentation of selection bases 
 
Revise section 4.6 as follows: 
 
Documentation shall be developed and maintained for the selection bases of the accident monitoring 
variables consistent with the plant AB. 
 
Justification: Use WTP terminology. 
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Table 1 
 
Revise Table 1 as follows: 
 
Referenced clause 
in standard Selection criteria for the variable type Source Documents 

4.1 Type A 
− Planned manually controlled actions for 

accomplishment of SDC, SC, SDS, and 
SS safety functions for which there is 
no automatic control. 

− SDC, SC, SDS, and SS safety 
functions identified in AB 

− EOPs 
− AOPs 

4.2 Type B 
− Assess the process of accomplishing or 

maintaining plant SDC, SC, SDS, and 
SS safety functions 

− SDC, SC, SDS, and SS safety 
functions identified in AB 

− EOPs 
− AOPs 

4.3 Type C 

Not Applicable 

N/A 

4.4 Type D 

− Indicate performance of SDC, SC, SDS, 
SS, RRC, and APC safety systems 

− Indicate the performance of required 
SDC, SC, SDS, SS, RRC, and APC 
auxiliary support features 

− Indicate the performance of SDC, SC, 
SDS, SS, RRC, and APC systems 
necessary to achieve and maintain a 
safe state condition  

− Verify SDC, SC, SDS, SS, RRC, and 
APC safety system status 

− SDC, SC, SDS, SS, RRC, and 
APC safety systems identified 
in AB 

− EOPs 
− AOPs 

4.5 Type E 

Not Applicable 

N/A 

 
Justification: Revise to align with changes made in sections 4.1 through 4.5. 
 

Sections 5.1 through 5.3, 5.5 through 5.6, and Annex A Performance Criteria 
 
Revise sections 5.1 through 5.3, 5.5 through 5.6, and Annex A as follows: 
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Not Applicable  
 
Justification: These sections treat non-selection-dependent performance requirements.  The WTP has 
implemented ANSI/ISA S84.01-1996 in establishing such performance requirements.  Therefore, 
sections 5.1 through 5.3, 5.5 through 5.6, and Annex A of this standard will not be implemented for this 
project. 
 

Section 5.4 Performance Criteria, Required instrumentation duration 
 
Revise sub-section (c) as follows: 
 
Not Applicable 
 
Justification: Revise to align with changes made in sections 4.1 through 4.5.  
 
Revise sub-section (d) as follows: 
 
The post event operating time for Type D variable instrument channels shall be based on the plant’s AB. 
 
Justification: Revise to align with changes made in sections 4.1 through 4.5 and WTP terminology. 
 

Section 6 Design Criteria 
 
Revise section 6 as follows: 
 
Not Applicable 
 
Justification: This section establishes design requirements for instruments and instrument channels. 
The WTP has implemented ANSI/ISA S84.01-1996 and the SRD in establishing these design criteria.  
Therefore, section 6 (design criteria) of this standard will not be implemented for this project. 
 

Section 7 Qualification Criteria 
 
Revise first paragraph as follows: 
 
The requirements for equipment qualification (seismic and environmental qualification) of accident 
monitoring instruments shall be consistent with their AB-, EOP- or AOP-based monitoring function 
during and following a design basis event (including seismic events).  Such requirements shall be in 
addition to any qualification requirements otherwise applicable as a result of the instruments’ safety 
function and classification as SDC, SC, SDS, SS, RRC, or APC. 
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Justification: Provide a basis for upgrading instrument qualification requirements based on accident 
monitoring requirements, beyond the normal safety function and SDC, SC, SDS, SS, RRC, or APC basis.  
Bring into alignment with WTP terminology. 
 
Revise sections 7.1 through 7.8 as follows: 
 
Not applicable 
 
Justification: These sections establish requirements for equipment seismic and environmental 
qualification covered elsewhere in the SRD.  Therefore, these sections will not be implemented for this 
project. 
 

Section 8 Display Criteria 
 
Not Applicable 
 
Justification: This section establishes display requirements covered elsewhere in the SRD.  Therefore, 
section 8 (display criteria) of this standard will not be implemented for this project. 
 

Section 9 Quality assurance 
 
Not Applicable 
 
Justification: This section establishes quality assurance requirements.  The WTP project follows 
requirements establish in SRD.  Therefore, section 9 (quality assurance) of this standard will not be 
implemented for this project. 
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32.0 ISO American Petroleum Institute Standards 

32.1 API Standard 610, Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas Industry 
Services, Eighth Edition, August 1995. 
 
 

WTP Specific Tailoring 

The following tailoring of API 610 is required for use as an implementing standard for centrifugal pumps 
handling radioactive waste streams required to Safety Criterion 4.2-2 confinement requirements. 
 

API 610 Sections 2.2 Pressure Casings, 2.4 External Nozzle Forces and Moments, 2.7 
Mechanical Seals, 2.11 Materials, 3.5 Piping and Appurtenances, 4.2.2 Material Inspection, 
and 4.3.2 Hydrostatic Test  

Centrifugal pumps which provide a confinement function in accordance with Safety Criterion 4.2-2 
shall meet the requirements of sections 2.2, 2.4, 2.7, 2.11, 3.5, 4.2.2, and 4.3.2 of API Standard 
610-1995, Eighth Edition. 

 
Justification: The API sections listed above are required to meet the SRD 4.2-2 requirements for 
confinement design for Important to Safety centrifugal pumps.  This approach ensures that pumping 
equipment supplied and installed in the WTP can be relied upon to maintain confinement of radioactive 
process streams during operating conditions including shutdown.  ASME Sections II, V, VIII, and IX are 
referenced in these standards as the acceptance standards for the materials, design, welding, heat treating, 
and inspection. 
 
API Standard 610, section 2.2 pressure casings, referencing ASME Section VIII, Div. 1, requires that 
stress used in the design for any given material shall not exceed ASME Section II values for the same 
material. 
 
API Standard 610, section 2.4, provides the allowable nozzle loadings. 
 
API Standard 610, sections 2.7 requires that mechanical seals shall be furnished unless otherwise 
specified; and unless otherwise specified, seals and sealing systems to be furnished in accordance with 
API Standard 682; and when they do not comply with API Standard 682, seals shall meet the 
requirements of API Standard 610 sections 2.7.3.1 through 2.7.3.23. 
 
API Standard 610, section 2.11, specifies ASME Section VIII, Div. 1, and ASME Section IX, for the 
materials, casting factors, welding and weld quality, and low temperature requirements and provides the 
acceptance standards for inspecting the pressure boundry of WTP pumps. 
 
API Standard 610, section 3.5, specifies that the piping design, materials, joint fabrication, examination, 
and inspection be in accordance with ASME B31.3.  
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API Standard 610, section 4.2.2 states that material inspection including radiography, ultrasonic, 
magnetic particle, and liquid penetration inspection shall meet the acceptance standards of ASME Section 
VIII and/or ASME Section V. 
 
The API Standard 610, section 4.3.2 requires the hydrostatic test to be maintained for a minimum of 30 
minutes at 1.5 times maximum allowable working pressure for leaks or seepage through the casing or 
casing joint, and it is more stringent than ASME Section VIII or ASME B31.3-1996 for pressure 
boundary testing.  API Standard 610, section 4.3.2 references ANSI/ASME B31.3 or ASME Section II, 
Div.I for arriving at the material properties used test pressures. 
 
API Standard 610 sections 2.2, 2.4, 2.7, 2.11, 3.5, 4.2.2, and 4.3.2 include the applicable ASME Section 
VIII, Div. 1, and ASME B31.3, requirements, and provide adequate requirements to ensure the 
confinement design for Important to Safety centrifugal pumps. 

 
32.2 API Standard 685, Sealless Centrifugal Pumps for Petroleum, Heavy Duty Chemical, and Gas 
Industry Services, First Edition, October 2000. 
 

WTP Specific Tailoring 
 
The following tailoring of API 685 is required for use as an implementing standard for centrifugal pumps 
handling radioactive waste streams required to Safety Criterion 4.2-2 confinement requirements. 

Sections 6.3 Pressure Casings, 6.5 External Nozzles Forces and Moments, 6.11 Materials, 
6.12 Castings, 6.13 Welding, 6.14 Low Temperature, 7.3 Piping and Appurtenances, 8.2.2 
Material Inspection, and 8.3.2 Hydrostatic Test 

Sealless centrifugal pumps which provide a confinement function in accordance with Safety Criterion 
4.2-2 shall meet the requirements of sections 6.3, 6.5, 6.11, 6.12, 6.13, 6.14, 7.3, 8.2.2, and 8.3.2 of 
API Standard 685-2000. 

 
Justification: The API sections listed above are required to meet the SRD 4.2-2 requirements for 
confinement design for Important to Safety sealless pumps.  This approach ensures that pumping 
equipment supplied and installed in the WTP can be relied upon to maintain confinement of radioactive 
process streams during operating conditions including shutdown.  ASME Sections II, V, VIII, and IX are 
referenced in these standards as the acceptance standards for the materials, design, welding, heat treating, 
and inspection.  
 
API Standard 685, section 6.5, provides the allowable nozzle loadings. 
 
API Standard 685, section 6.3 pressure casings, referencing ASME Section VIII, Div. I, requires that 
stress used in the design for any given material shall not exceed ASME Section II values for the same 
material.  
 
API Standard 685, section 6.11 specifies ASME Section VIII, Div. 1 and ASME Section IX, for the 
materials, casting factors, welding, and weld quality to be used as the acceptance standards for 
maintaining pressure integrity of WTP pumps.   
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API Standard 685, section 6.12 allows the repair of weldable steel used in castings provided it is done in 
accordance with ASME Section IX. 
 
API Standard 685, section 6.13 requires that welding of piping, pressure-containing parts, and wetted 
parts and heat treatment of welds shall be performed in accordance with ASME Section VIII and ASME 
Section IX. 
 
API Standard 685, section 6.14 requires that pumps operated at a low temperature comply with the 
material requirement in ASME Section VIII. 
 
API Standard 685, section 7.3 specifies that the piping design, materials, joint fabrication, examination, 
and inspection be done in accordance with ASME B31.3. 
 
API Standard 685, section 8.2.2 states that for material inspection including radiography, ultrasonic , 
magnetic particle, and liquid penetration inspection shall meet the acceptance standard used for casting 
per ASME Section V or ASME Section VIII, Div. 1.  
 
API Standard 685, section 8.3.2 requires the hydrostatic test to be maintained for a minimum of 30 
minutes at 1.5 times maximum allowable working pressure for leaks or seepage through the casing or 
casing joint, and it is more stringent than ASME Section VIII or ASME B31.3-1996 for pressure 
boundary testing.  Section 8.3.2 references ANSI/ASME B31.3 or Section II, Division 1 of the ASME 
Code for arriving at test pressures. 
 
API Standard 685 sections 6.3, 6.5, 6.11, 6.12, 6.13, 6.14, 7.3, 8.2.2, and 8.3.2 include the applicable 
ASME Section VIII, Div.1, and ASME B31.3, requirements, and provide adequate requirements to ensure 
the confinement design for Important to Safety sealless pumps. 
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C.33 IEEE-603, IEEE Standard Criteria for Safety Systems for Nuclear Power 
Generating Stations 

 
Revision: 1998 
Sponsoring Organization: The Institute of Electrical and Electronics Engineers, Inc. 

 
RPP-WTP Specific Tailoring 

The following tailoring of IEEE-603 is required for use by the RPP-WTP project as an implementing standard 
for SDC or SC electrical power systems. 
 
All Sections Clarification of Nuclear Power Generating Station Terminology 
The term Reactor Trip System (RTS) has no correlation to any SSC in the RPP-WTP project. 
Justification: There is no equivalent for RTS on the RPP-WTP project. 
 
Section  1.0, Scope 
Replace with the following: 

The Criteria contained in this standard establish minimum functional and design requirements for SC or 
SDC electrical power systems.  The controls and instrumentation, (C&I) portion of the SDC or SC systems 
will be designed in accordance with implementing standard ANSI/ISA-S84.01-1996. 

Justification: Standard ANSI/ISA-S84.01-1996 is being used in place of IEEE-603 for Controls and 
Instrumentation (C&I) systems, per 24590-WTP-ABCN-ESH-01-027. 
 
Section  1.2, Application 
Replace Figure 3 with the following.  For Figure 1, replace “Direct Application for Power, Instrumentation and 
Control Portions” with “Direct Application for Power and Associated Control Portions”. 
Justification: The following figure shows the portions of a safety system on the RPP-WTP project for which 
IEEE 603 applies.  The revised wording for Figure 1 better defines the scope of IEEE 603-1998 for the RPP-
WTP project. 
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General Elements of a Safety System 

 Section 6 of the standard 
Sense and Command 

Features 

Section 7 of the standard
Execute Features 

Section 8 of the standard 
Power Sources 

Engineered Safety 
Features (ESF) 

• Electrical manual switches 
• Electrical control circuitry 

• ESF breakers 
• ESF motors, starters 

 

Auxiliary 
Supporting 

• Potential transformers 
• Undervoltage relays 
• Diesel start logic, 

(electrical portion only) 
• Diesel load sequencing 

(electrical portion only) 
• Electrical control circuitry 

• Breakers, starters, 
motors 

• Diesel start solenoid 
• Crank motors 

• Batteries 
• Diesel generators 
• Inverters 
• Transformers 
• Buswork 
• Distribution panels 
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Other Auxiliary 
Feature 

• Built-in electrical test 
equipment and circuitry 

• Electrical bypass and reset 
circuitry 

• Electrical protective 
relaying 

• Electrical manual switches 

• Electrical safety 
system isolation 
devices 

• Breakers to non-
essential loads 

• Battery chargers 
• Transformers 
• Buswork 
• Distribution panels 

 
Figure 3 - Examples of equipment fitted to safety scope system diagram 

 
Section  2.0, References 

The following reference standards do not apply for the RPP-WTP. 
• ANSI/ANS 51.1-1983 (Reaff l988), Nuclear Safety Criteria for the Design of Stationary Pressurized 

Water Reactor Plants. 
Justification: This document is specific to nuclear power generating stations and does not apply for the 
RPP-WTP.  RPP-WTP safety criteria are included as part of the SRD. 

• ANSI/ANS 52.1-1983 (Reaff l988), Nuclear Safety Criteria for the Design of Stationary Boiling Water 
Reactor Plants. 

Justification: This document is specific to nuclear power generating stations and does not apply for the 
RPP-WTP.  RPP-WTP safety criteria are included as part of the SRD. 
 

• ANSI/ISA S67.04-1994, Setpoints for Nuclear Safety-Related Instrumentation. 
Justification: This document is specific to nuclear power generating stations and does not apply for the 
RPP-WTP.  Implementing standard ANSI/ISA S84.01-1996 has been selected for determining Setpoints for 
Safety Instrumented Systems on the RPP-WTP project. 
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• IEEE Std 7-4.3.2-1993, IEEE Standard Criteria for Digital Computers in Safety Systems of Nuclear 
Power Generating Stations. 

Justification: This document is specific to nuclear power generating stations and does not apply for the 
RPP-WTP.  Implementing standard ANSI/ISA S84.01-1996 has been selected for standard criteria for digital 
computers in safety systems on the RPP-WTP project. 
 

• IEEE Std 420-1982, IEEE Standard for the Design and Qualification of Class 1E Control Boards, 
Panels, and Racks Used in Nuclear Power Generating Stations. 

Justification: This document provides criteria for the qualification of control boards, panels, and racks that are 
utilized by C&I.  Standard ANSI/ISA-S84.01-1996 is being used in place of IEEE-603 for C&I systems, per 
24590-WTP-ABCN-ESH-01-027. 
 

• Title 10, Code of Federal Regulations, Part 100, Reactor Site Criteria. 
Justification: This document contains criteria for licensing of nuclear power generating stations and does not 
apply for the RPP-WTP.  RPP-WTP site criteria are included as part of the SRD. 
 
Replace the 1994 version of ASME NQA-1 with the following version. 
 

• ANSI/ASME NQA-1-1989, Quality Assurance Program Requirements for Nuclear Facilities. 
Justification: The 1989 version of ANSI/ASME NQA-1 is an SRD implementing standard.  The 1989 
revision of ANSI/ASME NQA-1 shall be used in place of the 1994 revision called out as a reference in the body 
of IEEE 603-1998. 
 
The following reference Standards shall be included: 

• DOE/RL-96-0006, Revision 1, Top-level Radiological, Nuclear, and Process Safety Standards and 
Principles for TWRS Privatization Contractors. 

Justification: Called out as a regulatory basis in the SRD. 
• ANSI/ISA-S84.01-1996, (As tailored in section 5.6 of Appendix B) Application of Safety Instrumented 

Systems for the Process Industries. 
Justification: Replaces IEEE-603 for C&I systems per 24590-WTP-ABCN-ESH-01-027. 
 
Section  3.0, Definitions 

The following change applies to the definitions: 
3.4 Replace the definition of administrative controls with the following: 

Provisions relating to organization and management, procedures, record keeping, assessment, and reporting 
necessary to ensure safe operation of the facility. 

Justification: This definition is from Appendix B of the SRD, Volume II. 
 
3.10 Replace the definition of common-cause failure with the following: 

Dependent failures that are caused by a condition external to a system or set of components that make 
system or multiple component failures more probable than multiple independent failures. 

Justification: This definition is from DOE/RL-96-0006. 
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3.12 Replace the definition of design basis events with the following: 

Postulated events providing bounding conditions for establishing the performance requirements of 
structures, systems, and components that are necessary to: 1) ensure the integrity of the safety boundaries 
protecting the worker; 2) place and maintain the facility in a safe state indefinitely; or 3) prevent or mitigate 
the event consequences so that the radiological exposures to the general public or the workers would not 
exceed appropriate limits.  The Design-Basis Events also establish the performance requirements of the 
structures, systems, and components whose failure under Design-Basis Event conditions could adversely 
affect any of the above functions.” 

Justification: This definition is from DOE/RL-96-0006. 
 
3.23 Replace the definition of safety function with the following: 

"Any function that is necessary to ensure:  1) the integrity of the boundaries retaining the radioactive 
materials; 2) the capability to place and maintain the facility in a safe state; or 3) the capability to prevent or 
mitigate the consequences of facility conditions that could result in radiological exposure to the general 
public or workers in excess of appropriate limits." 

Justification: The definition is from DOE/RL-96-0006. 
 
3.25 Replace the definition of safety system with the following: 

An SDC or SC system, as determined in the ISM review process. 
Justification: The standard defines safety system in terms of reactor protection which does not apply to the 
RPP-WTP.  This definition clarifies what and how a safety system is determined on the RPP-WTP. 
 
3.28 Include the following definition: 

ISM process.  Integrated Safety Management process.  The process for establishing a set of radiological, 
nuclear, and process safety requirements and standards as described in DOE/RL-96-0004 and RL/REG-98-
17.  The ISM process on the RPP-WTP project is implemented in accordance with the requirements of 
Appendices A and B of the SRD, and the project procedures. 

 
Section 4.0, Safety System Design Basis 
Replace with the following sentence: 

The safety systems’ design basis for electrical power systems shall be developed and documented per the 
requirements of the SRD.  As a minimum, the relevant portions of the following shall be documented. 

Justification: A project-specific design basis for safety systems is included in the SRD and facility PSARs. 
 
Section 5.0, Safety System Criteria 
Replace the introductory paragraph with the following: 

The Electrical safety systems shall, with precision and reliability, maintain plant parameters within 
acceptable limits established for each design basis event.  The power and electrical control portions of each 
electrical safety system shall be comprised of more than one safety group of which any one safety group can 
accomplish the safety function. 
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Justification: The safety system criteria of IEEE 603 applies to the SC or SDC electrical power systems.  The 
control and instrumentation safety system is designed in accordance with implementing standard ANSI/ISA 
S84.01-1996. 
 
Section 5.1, Single Failure Criterion 
Replace with the following: 

When the single failure criterion is called out for SC electrical power systems, SRD implementing standard 
IEEE 379-1994, as tailored in C.24, shall be utilized for the standard application of the Single Failure 
Criterion. 

Justification: Single Failure Criterion is included within the body of the SRD (criteria 4.3-2, 4.3-3, 4.3-5, and 
4.4-4) and IEEE 379-1994, as tailored in Appendix C, is the implementing standard for the Single Failure 
Criterion. 
 
Section 5.2, Completion of Protective Action 
Replace with the following: 

The electrical safety systems shall be designed so that, once initiated automatically or manually, the 
intended sequence of protective actions of the execute features shall continue until completion.  Deliberate 
operator action shall be required to return the safety systems to normal.  

Justification: The safety system criteria of IEEE 603 apply to the SC or SDC electrical power systems.  The 
control and instrumentation safety system is design in accordance with implementing standard ANSI/ISA 
S84.01-1996. 
 
Section 5.3, Quality 
Replace with the following: 

The Project follows the Quality Assurance Program established in the SRD and detailed in the project 
Quality Assurance Manual, (QAM). 

Justification: The SRD (criterion 7.3-1) provides quality assurance program requirements for the RPP-WTP 
project. 
 
Section 5.4, Equipment Qualification 
Replace with the following: 

Electrical safety system equipment shall be qualified by type test, previous operating experience, or analysis, 
or any combination of these three methods to substantiate that it will be capable of meeting, on a continuing 
basis, the performance requirements as specified in the RPP-WTP project design basis.  Qualification of the 
SDC or SC electrical equipment shall be in accordance with the requirements of SRD implementing 
standard IEEE Std 323-1983, as tailored in section C.23. 

Justification: Equipment qualification is included within the body of the SRD (criteria 4.3-2 and 4.4-1)and 
IEEE 323-1983, as tailored in Appendix C, is the implementing standard for equipment qualification. 
 
Section 5.5, System Integrity 
Replace with the following: 

The SDC or SC electrical power systems shall be designed to accomplish their safety functions under the 
full range of applicable conditions enumerated in the RPP-WTP design basis.  
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Justification: The safety system criteria of IEEE 603 apply to the SC or SDC electrical power systems.  The 
control and instrumentation safety system is designed in accordance with implementing standard ANSI/ISA 
S84.01-1996. 
 
Section 5.6, Independence 
Replace with the following: 

When the criteria of independence is called out for SC electrical power systems, SRD implementing 
standard IEEE 384-1992, as tailored in C.19, shall be utilized. 

Justification: The criteria for independence of SC or SDC electrical power systems are included within the 
body of the SRD (criterion 4.4-4) and IEEE 384-1992, as tailored in Appendix C, is the respective implementing 
standard.  
 
Section 5.7, Capability for Testing and Calibration 
Capability for testing and calibration of electrical safety system equipment shall be provided while retaining the 
capability of the electrical safety systems to accomplish their safety functions.  The capability for testing and 
calibration of safety system equipment shall be provided during plant operation and shall duplicate, as closely as 
practicable, performance of the safety function.  Testing of the electrical safety systems shall be in accordance 
with the requirements of SRD implementing standard IEEE Std 338-1987, as tailored in section C.20.  
Exceptions to testing and calibration during plant operation are allowed where this capability cannot be provided 
without adversely affecting the safety or operability of the RPP-WTP facilities.  In this case: 

• Appropriate justification shall be provided (e.g., demonstration that no practical design exists), 
• Acceptable reliability of equipment operation shall be otherwise demonstrated, and 
• The capability shall be provided while the RPP-WTP facilities are not in operation. 

Justification: Surveillance and Testing requirements are included within the body of the SRD (criteria 4.3-3 
and 4.4-4) and IEEE 338-1987, as tailored in Appendix C, is the associated implementing standard. 
 
Section 5.8, Information Displays 
Replace with the following: 

SRD implementing standard ANSI/ISA-S84.01-1996 has been selected to provide the criteria for 
information displays for safety systems on the RPP-WTP project.   

 
Justification: The criteria for monitoring safety system variables, control systems, and components during 
normal conditions, accident conditions, and post-accident conditions are included within the body of the SRD 
(criterion 4.3-4).  SRD implementing standard ANSI/ISA S84.01-1996 has been selected for information 
displays. 
 
Section 5.11, Identification 
Replace with the following: 

In order to provide assurance that the requirements given in this standard can be applied during the design, 
construction, maintenance, and operation of the RPP-WTP facilities, the following requirements shall be met 
for redundant SC or SDC electrical power systems:  
a. Electrical safety system equipment shall be distinctly identified for each redundant portion of a safety 

system in accordance with the requirements of IEEE Std 384-1992, as tailored in section C19. 



 
River Protection Project – Waste Treatment Plant 

Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

 
Appendix C: Implementing Standards 

 

2/27/2006 3:46 PM 

C.33-7 

b. Components or modules mounted in equipment or assemblies that are clearly identified as being in a 
single redundant portion of an electrical safety system do not themselves require identification. 

c. Identification of electrical safety system equipment shall be distinguishable from any identifying 
markings placed on equipment for other purposes (e.g., identification of fire protection equipment, 
phase identification of power cables). 

d. Identification of electrical safety system equipment and its divisional assignment shall not require 
frequent use of reference material. 

e. The associated documentation shall be distinctly identified in accordance with the requirements of the 
RPP-WTP project procedures. 

f. The versions of computer hardware, programs, and software shall be distinctly identified in accordance 
with RPP-WTP project configuration management procedures. 

Justification: Reference standard IEEE 494-1974 is withdrawn by the IEEE standards committee and no 
replacement standard has been recommended.  The RPP-WTP project has in place procedures, guides, and 
specifications that provide details on how the redundant electrical safety systems and components will be 
identified. 
 
Section 5.12, Auxiliary Features 
Replace the second paragraph with the following: 

Other auxiliary features that perform a function that is not required for the electrical safety systems to 
accomplish their safety functions, and are part of the electrical safety systems by association (i.e., not 
isolated from the safety system) shall be designed to meet those criteria necessary to ensure that these 
components, equipment, and systems do not degrade the safety systems below an acceptable level. 
Examples of these other auxiliary features are shown in Figure 3. 

Justification: The safety system criteria of IEEE 603 apply to the SC or SDC electrical power systems.  The 
control and instrumentation safety system is designed in accordance with implementing standard ANSI/ISA 
S84.01-1996. 
 
Section 5.13, Multi-unit stations  
Not applicable to the RPP-WTP. 
Justification: This section is specific to Nuclear Power Generating Stations with more than one reactor and 
has no equivalent application in the RPP-WTP. 
 
Section 5.15, Reliability  
 
Replace with the following: 

For those electrical safety systems for which either quantitative or qualitative reliability goals have been 
established, appropriate analysis of the design shall be performed in order to confirm that such goals have 
been achieved. IEEE Std 352-1987 and IEEE Std 577-1976 provide guidance for reliability analysis. 

Justification: The safety system criteria of IEEE 603 apply to the SC or SDC electrical power systems.  The 
control and instrumentation safety system is designed in accordance with implementing standard ANSI/ISA 
S84.01-1996.  SRD implementing standard ANSI/ISA S84.01-1996 has been selected to provide implementing 
reliability analysis for safety system equipment employing digital computers and programs or firmware on the 
RPP-WTP project.   
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Section 5.16, Common Cause Failure Criteria 
Replace with the following: 

Electrical power system safety parameters shall be maintained within acceptable limits in the presence of a 
single common cause failure.  SRD implementing standard IEEE 379-1994, as tailored in section C.24, has 
been selected to implement these safety criteria. 

Justification: The criteria address a single common cause failure of SC or SDC electrical power systems and 
are included within the body of the SRD (criterion 4.3-3) and IEEE 379-1994, as tailored in Appendix C, is the 
respective implementing standard.  
 
Section 6.0, Sense and Command Features - Functional and Design Requirements 
Replace with the following: 

In addition to the functional and design requirements in Clause 5, the requirements listed in 6.1 through 6.8 
shall apply to the sense and command features for SC or SDC electrical power systems.  SRD implementing 
standard ANSI/ISA-S84.01-1996 has been selected to provide the criteria for Sense and Command Features 
and Functional Design Requirements in C&I safety systems on the RPP-WTP project. 

Justification: This standard applies to SC or SDC electrical power systems and ANSI/ISA S84.01 1996 
applies to C&I safety systems.   
 
Section 7.0, Execute Features (Functional and Design Requirements) 
Replace with the following: 

In addition to the functional and design requirements in Clause 5, the requirements listed in 7.1 through 7.5 
shall apply to the execute features for SC or SDC electrical power systems.  SRD implementing standard 
ANSI/ISA-S84.01-1996 has been selected to provide the criteria for Execute Features and Functional Design 
Requirements in C&I safety systems on the RPP-WTP project. 

Justification: This standard applies to SC or SDC electrical power systems and ANSI/ISA S84.01 1996 
applies to C&I safety systems. 
 
Section 8.2, Non-electrical power sources 
This section is not applicable for the RPP-WTP project. 
Justification: IEEE 603 only applies for SDC or SC electrical power systems on the RPP-WTP project.  Non-
electrical power sources are covered by other implementing standards. 
 
Section 8.3, Maintenance bypass 
Replace with the following. 

The capability of the electrical safety systems to accomplish their safety functions shall be retained while 
power sources are in maintenance bypass.  

Justification: IEEE 603-1998 is the SRD implementing standard for SC or SDC electrical power systems.  
SRD implementing standard ANSI/ISA S84.01-1996 has been selected as the implementing standard for C&I 
safety systems.  
 
Annex A 
This section is not applicable for the RPP-WTP project. 
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Justification: Annex A is specific to reactor protection systems for nuclear power generating stations and does 
not apply to the RPP-WTP project. 
 
Annex B 
Annex B is informative only and provides guidance for electromagnetic capability.   
Justification: To provide clarification that Annex B is informative only. 
 
Annex C 
Annex C is informative only and provides a bibliography of standards that may be useful for implementing 
IEEE 603-1998.  These standards are not considered “daughter” standards.   
 
Justification: To provide clarification that Annex C is informative only. 
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34.0 ANSI K61.1, American National Standard Safety Requirements for the 
Storage and Handling of Anhydrous Ammonia 

 
Revision: 1999 
Sponsoring Organization: Compressed Gas Association, Inc. 
 

WTP Specific Tailoring 
 
The following tailoring of ANSI K61.1 is required for use by the WTP project as an implementing 
standard for the safety related systems design. 
 

Page 9; Section 5.1 Equipment and systems 
 
Revise section 5.1 as follows: 
 
Not Applicable 
 
Justification: Section allows the continued use or reinstallation of containers and systems designed and 
installed under earlier versions of codes and ANSI standards.  WTP does not plan on using previously 
installed or design equipment.  Therefore, section 5.1 of this standard will not be implemented for this 
project. 
 

Page 19; Section 6.3 Pressure relief devices 
 
Revise section 6.3.2 as follows: 
 
Not Applicable 
 
Justification: Section specifies relief valve design for underground containers.  WTP does not plan to 
install underground containers.  Therefore, section 6.3.2 of this standard will not be implemented for this 
project. 
 
Revise section 6.3.3 as follows: 
 
Not Applicable 
 
Justification: Section specifies manhole design for relief for underground containers.  WTP does not plan 
to install underground containers.  Therefore, section 6.3.3 of this standard will not be implemented for 
this project. 
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Page 19; Section 6.4 Installation of storage containers 
 
Revise section 6.4.4 as follows: 
 
Not Applicable 
 
Justification: Section specifies design requirements for the installation of underground containers.  WTP 
does not plan to install underground containers.  Therefore, section 6.4.4 of this standard will not be 
implemented for this project. 
 
Revise section 6.4.5 as follows: 
 
Not Applicable 
 
Justification: Section specifies design requirements for the installation of underground containers.  WTP 
does not plan to install underground containers.  Therefore, section 6.4.5 of this standard will not be 
implemented for this project. 
 
Revise section 6.4.7 as follows: 
 
Not Applicable 
 
Justification: Section specifies design requirements for the installation of underground storage systems.  
WTP does not plan to install underground storage system.  Therefore, section 6.4.7 of this standard will 
not be implemented for this project. 
 
Revise section 6.4.8 as follows: 
 
Not Applicable 
 
Justification: Section specifies design requirements for the installation of underground tanks.  WTP does 
not plan to install underground tanks.  Therefore, section 6.4.8 of this standard will not be implemented 
for this project. 
 

Page 20; Section 6.5 Reinstallation of containers 
 
Revise section 6.5 as follows: 
 
Not Applicable 
 
Justification: Section specifies requirements for reinstallation of containers.  WTP does not plan to use 
previously used containers.  Therefore, section 6.5 of this standard will not be implemented for this 
project. 
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Pages 21-26; Section 7 Refrigerated storage 
 
Revise section 7 as follows: 
 
Not Applicable 
 
Justification: This section establishes design requirements for system using tanks for the storage of 
anhydrous ammonia under refrigerated conditions.  WTP does not plan on a system using tanks for the 
storage of anhydrous ammonia under refrigerated conditions.  Therefore, section 7 of this standard will 
not be implemented for this project. 
 

Pages 26-28; Section 8 Systems mounted on railcar structures (tank cars), other than 
DOT class 106A, for transportation of ammonia 

 
Revise section 8 as follows: 
 
Not Applicable 
 
Justification: This section establishes design requirements for tank cars for the rail transportation of 
ammonia.  WTP does not plan to receive anhydrous ammonia by rail car.  Therefore, section 8 of this 
standard will not be implemented for this project. 
 

Pages 31-32; Section 10 Systems using DOT portable tanks and cylinders 
 
Revise section 10 as follows: 
 
Not Applicable 
 
Justification: This section establishes requirements for cylinders (less than 1000 pounds), DOT portable 
tanks and DOT containers.  WTP does not plan to receive anhydrous ammonia by container or cylinder.  
Therefore, section 10 of this standard will not be implemented for this project. 
 

Pages 32-34; Section 11 Systems mounted on farm wagons (implements of husbandry) 
for the transportation of ammonia 

 
Revise section 11 as follows: 
 
Not Applicable 
 
Justification: This section establishes requirements for equipment mounted on farm wagons for the 
transportation of ammonia.  WTP does not plan to use farm wagons for the transportation of ammonia.  
Therefore, section 11 of this standard will not be implemented for this project. 
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Pages 34-35; Section 12 Systems mounted on farm wagons (implements of husbandry) 
for the application of ammonia 

 
Revise section 12 as follows: 
 
Not Applicable 
 
Justification: This section establishes requirements for equipment mounted on farm wagons for the 
application of ammonia.  WTP does not plan to use farm wagons for the application of ammonia.  
Therefore, section 12 of this standard will not be implemented for this project. 
 

Pages 35-37; Section 13 References 
 
The references listed shall be constrained to the approved versions listed in the SRD or approved changes 
and equivalencies. 
 
The following references shall be excluded: 
 
ANSI/ASHRAE 15, American National Standard Safety Code for Mechanical Refrigeration 
ANSI/IIAR 2, American National Standard for Equipment, Design and Installation of Ammonia 
Mechanical Refrigeration Systems 
ANSI/ASME B31.5, American National Standard for Refrigeration Piping 
ANSI/SAE J1513f, Refrigeration Tube Fittings 
API Standard 620, Design and Construction of Large Welded Low-Pressure Storage Tanks 
 
Justification: The above references are for the design of refrigerated storage systems.  WTP does not 
plan to use a refrigerated anhydrous ammonia storage system.  Therefore, these references will not be 
implemented for this project. 
 
The following references shall be excluded: 
 
40 CFR Part 280, Technical standards and corrective action requirements for owners and operators of 
underground storage tanks (UST) 
 
Justification: The above reference is for underground storage tanks.  WTP does not plan to use 
underground storage tanks for anhydrous ammonia.  Therefore, these references will not be implemented 
for this project. 
 
The following references shall be excluded: 
 
CGA G-7, Guide to the Preparation of Precautionary Labeling and Marking of Compressed Gas 
Containers 
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ANSI/CGA V-1, American National Standard Compressed Gas Association Standard for Compressed 
Gas Cylinder Valve Outlet and Inlet Connections 
 
Justification: The above references are for the use of cylinders and small (less than 1 ton) containers.  
WTP does not plan to use cylinders or small containers for anhydrous ammonia storage.  Therefore, these 
references will not be implemented for this project. 
 
The following references shall be excluded: 
 
ANSI/ASAE S276, Slow Moving Vehicle Identification Emblem 
ANSI/ASAE S338.2, Safety Chain for Towed Equipment 
 
Justification: The above references are for the use of ammonia systems mounted on farm equipment.  
WTP does not plan to use farm equipment for anhydrous ammonia storage.  Therefore, these references 
will not be implemented for this project. 
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35.0 ASME AG-1, Code on Nuclear Air and Gas Treatment 

Revision: 1997 (R2000) 
Sponsoring Organization: The American Society of Mechanical Engineers  
 
 

WTP Specific Tailoring 

The following tailoring of ASME AG-1 is required for use by the RPP-WTP project as an implementing 
standard for the use of Important-to-Safety (ITS) radial HEPA filter systems and the use of ITS axial flow 
HEPA filters as inbleed units in the Laboratory C5V Exhaust System.  Where not specifically identified 
herein, the remainder of the code requirements are invoked.   
 
Section FK is added as an addendum to ASME AG-1-1997 with the ASME AG-1a-2000 Addenda AG-1 
edition invoked on the project.  
 

Page 228.9; Article HA-2000 Reference Documents  
 
Revise Article HA-2000 as follows: 
 
Change the code edition of ASME N509 as applied as a referenced (daughter) standard to AG-1 from 
1989, reaffirmed December 6, 1996 to 2002. 
 
Justification: The version of the ASME N509 Standard currently referenced as a daughter by AG-1 was 
issued in 1989 and Reaffirmed in 1996.  At the time the N509-1989 (R1996) code was selected to be a 
daughter of AG-1, the ASME AG-1 code did not include requirements for HEPA filter housings.  These 
requirements were later added in the 2000 Addenda to the AG-1 code.  The ASME N509-2002 edition 
does not provide component requirements for HEPA filter housings and HEPA filters but instead refers 
the user to AG-1 for this information.  Therefore, by making this change it will reduce potential 
redundancies and conflicts. 
 

Page 228.16; Subsubarticle HA-4420 Access Doors and Panels  
 
Revise Subsubarticle HA-4420 as follows for remote change housings: 
 
Not applicable.  The requirements of this article are not applicable to Remote Change Radial HEPA Filter 
Housings; the access doors and panels shall satisfy HA-4500, Pressure Boundary Leakage, and HA-5300, 
Pressure Boundary Leakage Testing. 
 
Justification: Remote housings are not designed to “incorporate a means for adjusting compression 
forces, gasket compression...”  There are not hinges or latches in the design and they are not designed for 
manual operation.  Therefore, the requirements described in this code article are not applicable. 
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The remote housing design requires remote access, using a grapple to manipulate doors in a cave 
environment that may become subject to contamination and high radiation fields.  The design 
incorporates low maintenance features not subject to failure (i.e., vertical housings and heavy doors).  The 
housing doors seal by virtue of their weight alone.  Door guides are included.  A bar placed across the 
tops of the doors (and pinned in position) is used to ensure the doors remain in place during seismic 
events. 
 

Page 228.18; Paragraph HA-4443 Clamping Mechanism  
 
Revise Paragraph HA-4443 as follows for remote change and safe change radial HEPA housings: 
 
Replace the text with: The requirements of this article are not applicable to Safe Change and Remote 
Change Radial HEPA Filter Housings.  For Safe Change and Remote Change Radial HEPA filter 
housings, the design shall ensure that the housing knife-edge is embedded into the pliable filter sealant 
and will provide a seal for the complete perimeter of each filter. 
 
Justification: The remote change housings are not side access housings and are not designed for manual 
operation.  There are no clamping mechanisms or filter indexing mechanisms.  The weight of the remote 
filter and differential pressure across the filter is relied upon to ensure that the knife-edge is embedded 
into the fluid seal. 
 
The safe change housings are front access and are not walk-in style.  The filter is not accessed from its 
side.  Therefore, filter retrieval features and filter indexing mechanisms do not apply.  A clamping 
mechanism that is capable of moving the filter (e.g., for side access housings) is not required.  The safe 
change housings are designed to allow a person to insert and remove each filter. 
  

Subarticle FK-4100 General Design  
 
Revise second paragraph of Subarticle FK-4100 as follows for remote change and safe change radial 
HEPA filter designs: 
 
Replace the text with: For Remote Change and Safe Change Radial HEPA Filters, the total media area 
provided within the filter pack shall be such that maximum media velocity is 6.5 ft/min (2.0 m/min) at the 
rated flow. 
 
Justification: The RPP-WTP radial filter design is based upon a UK Atomic Energy Standard 
Specification AESS 30/95100.  This Standard contains an equivalent requirement to that found in AG-1.  
It states: “The effective area of filter medium used for each insert shall be not less than 3.0 sq m for every 
100 l/s rated airflow.”  The Project proposes to meet this criterion.  Converting these metric units for a 
UK 950 l/s (~2,000 cfm) rated filter equates to approximately 6.5 ft/min media velocity or a minimum of 
308 sq. ft of media. 
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The DOE Nuclear Air Cleaning Handbook (Reference DOE-HDBK-1169-2003 Chapter 2.3.7 and 
Figure 2.8(a)) illustrates the importance and intent behind this code requirement.  AG-1 Subsubarticle 
FK-1130 states that a HEPA filter shall have “a minimum efficiency of 99.97% (that is, a maximum 
particle penetration of 0.03%)for 0.3 micrometer diameter test aerosol particles.”  This defines the 
minimum performance of a HEPA type filter.  The curves depicted in Figure 2.8(a) of the Handbook 
show that at 10.5 ft/min air velocity, the 0.30-micron particle size can be expected to penetrate a HEPA 
filter such that the AG-1 FK-1130 performance requirement would not be met. 
 
Numerous aerosol penetration tests have been performed on the proposed filter design both inside 
prototype housings and on individual prototype radial filters designed with a media area of 236 sq. ft., or 
approximately 8.5 ft/min media velocity.  Each test demonstrated that a filter design with media velocities 
of this magnitude would meet the qualification performance requirements as stated in AG-1 (e.g., 99.97% 
efficiency or better for penetration of 0.3-micron particles). 
 
The proposed RPP-WTP design uses a filter with approximately 325 sq. ft. of effective media area, or a 
media velocity of approximately 6.1 ft/min.  This represents a small improvement on the UK design and 
therefore continues to meet the UK Standard requirement.   
 
Further addition of filter media to meet the more restrictive AG-1 Section FK requirement would possibly 
result in other undesirable design and performance characteristics (e.g., increased DP, reduced pleat 
spacing).  The filter geometry is also limited by many other design restrictions including: available 
building space, personnel filter handling limitations, and waste disposal package limitations. 
 

Table FK-4000-1 
 
Revise Table FK-4000-1 rating information for the 2,000 acfm filter as follows for remote change and 
safe change HEPA radial filter designs: 
 

 
 

TABLE FK-4000-1 (TAILORED) 
TYPE 1 RADIAL FLOW HEPA FILTER – NOMINAL RATINGS 

Maximum Rated Air Flow Maximum Resistance 

(acfm) (m3/hr) Inches WC Pa 

40 68 1.3 325 

100 170 1.3 325 

250 425 1.3 325 

500 850 1.3 325 
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1000 1700 1.3 325 

1500 2550 1.3 325 

2000 3400 1.6 400 

 
Justification: A new filter design is being developed with the intent of qualifying it in accordance with 
the AG-1 code.  The RPP-WTP radial flow HEPA filter design originated from UK Atomic Energy 
Standard Specification AESS 30/95100.  The radial flow HEPA filters will be designed for a maximum 
initial pressure drop of approximately 1.55 inches WC at a rated flow of 2,000 cfm.  This is just slightly 
greater than (~ delta of 0.15 inches WC) the acceptance criterion stated in UK Atomic Energy Standard 
Specification AESS 30/95100.  This increase in observed pressure drop is primarily due to small design 
differences between the UK design and the design proposed for use in the RPP-WTP.  These differences 
include increases in filter pack depth, increases in faceguard to media pack gaps (used to enhance 
protection of the media), and space to accommodate the filters gel seal channel.  The UK filter pack depth 
is approximately 68mm or ~2.7 inches.  The RPP-WTP filters are available in 1-inch increment pack 
depths with a 3-inch pack depth proposed for use on the RPP-WTP.  The slightly deeper RPP-WTP media 
pack design will increase the filter media area and increase the removal efficiency for small particles.  
The benefits gained in the RPP-WTP radial filter design are viewed to outweigh the negligible increase in 
airflow resistance (~ 3 to 5% of typical filter loading at change-out of filter element). 
 

Paragraph FK-6211 Flatness and Squareness  
 
Revise Paragraph FK-6211 (a) as follows for remote change and safe change radial HEPA filter designs: 
 
Type 1 filter flange and end cap tolerances shall meet the following criteria: parallel within 1⁄8 in., flat 
within 1⁄16  in. 
 
Justification:  TAILORING OF PARALLELISM TOLERANCE: The tailoring presented above changes 
the code requirement for flange to end cap parallelism from 1/16 in. to 1/8 in. For the Remote Change 
Filter, the inlet flange, which includes the gel channel with a nominal width of 3/4 in., creates the seal and 
supports the filter inside the housing.  The outlet end cap is fully suspended inside the housing by the 
opposite inlet flange (i.e., outlet end cap does not touch the housing and is not used to form the seal).  
Parallelism to within 1/8 in. will ensure that an adequate housing-to-filter seal is created.  For the Safe 
Change Filter, as with the remote filter, the seal is formed by insertion of a housing knife-edge into a filter 
gel filled channel with a nominal width of 3/4 in.  The gel channel is located on the filter inlet flange.  
Parallelism to within 1/8 in. will ensure an adequate housing-to-filter seal is created. 
 
TAILORING OF SQUARENESS TOLERANCE: The “squareness” tolerance from FK-6211 is being 
addressed with a tolerance for circular runout as stated in tailoring for FK-6212.  Circular runout controls 
the cumulative variations that may be present in the positional relationship between the inlet flange and 
outlet end cap.  Inspection for circular runout is equivalent to and meets the code requirement to maintain 
the squareness characteristic while taking into account the entire length of the filter.  Maintaining radial 
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filter circular runout to within the 3/32” tolerance will ensure the filter forms an adequate seal within the 
filter housing.   

Paragraph FK-6212 Overall Dimensions  
 
Replace Paragraph FK-6212 as follows for the remote change and safe change radial HEPA filter 
design: Type 1 filter length shall be (+0 / -1⁄8 in.), circular runout of filter flange with respect to the filter 
end cap shall be within 3/32 in., all other dimensions ±1⁄16 in. 
 
Justification: “Seal ring” and “seal face” are terms specific to Section FK radial filters with gaskets and 
therefore dimensions and tolerances associated with these terms are not applicable to the Type 1 gel seal 
radial filters to be used at the RPP-WTP.   
 
TAILORING OF CONCENTRICITY: Concentricity is the condition in which the axes of all cross-
sectional elements of a surface of revolution are common to the axis of a datum feature.  Concentricity is 
being replaced with a tolerance for circular runout as a more practical method to verify roundness.  
Runout refers to the result of rotating a part about its central axis while measuring with a dial indicator its 
surface deviation from perfect roundness.  With circular runout, the dial indicator is not moved along the 
direction of the axis of the part (as with “total runout”).  Circular runout is therefore applied 
independently at each single circular element along the length of the part as the part is rotated through 360 
degrees.  The tolerance for circular runout provided in the tailored text controls the cumulative variations 
that may be present in the positional relationship between the inlet flange and outlet end cap. 
The 3/32 in. tolerance provided for circular runout will ensure the filter forms an adequate seal within the 
filter housing.  
 
TAILORING OF GENERAL DESIGN TOLERANCE OF +/- 1/16 IN.: REPLACE: “all other 
dimensions +/- 1/16 in. “ WITH: “all other dimensions +/- 1/16 in. with exception that design filter media 
to faceguard gap shall be +/- 1/8 in. (i.e., to maintain a minimum media to faceguard gap of 1/8”). 
 
Justification: The proposed design is verified to be safe through code required filter qualification testing 
as described in Section FK-5100. 
 

Section FG Mounting Frames  
 
Not Applicable. 
 
Justification: The ASME Committee on Nuclear Air and Gas Treatment (CONAGT) has stated that 
Section FG only applies to walk in housings.  None of the filter housings (i.e., radial or axial filter 
designs) to be installed on the RPP-WTP Project is a “walk in” design.  Reference ASME Technical 
Interpretation File # 05-990, RPP-WTP CCN # 107935).  
 

Page 607; Paragraph TA-4632 Airflow Distribution Test (AD)  
 
Revise Paragraph TA-4632 as follows for remote change and safe change radial HEPA housings: 
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Replace “downstream” with “upstream”.  Add for clarity: “For Remote Change and Safe Change Radial 
HEPA filter banks, flow measurement location is upstream vs. code required downstream.” 
 
Justification: The requirement for flow measurements to be taken downstream of each HEPA filter in a 
bank is in order to verify equal flow distribution between filters in a bank.  In traditional axial flow 
systems, a measurement location downstream is preferred due to the improvements in the flow conditions 
(i.e., flow straightening) inside the housing created by the filter itself.  However, due to the difference in 
configuration created by the radial filter, the flow profile both entering and exiting the filter is extremely 
complex (i.e., not uniform over the filter face).  Testing and analysis (computational fluid dynamic 
models) performed on prototype units to date have determined that taking the flow measurement upstream 
and inside the filter (inlet) using a hot wire anemometer provides the most repeatable measurement.  
Accuracy of the measurement is still hindered by flow conditions and anemometer placement; however, 
increased precision is obtained by taking an average of multiple measurements at multiple locations 
within each filter inlet.  Predicted results from CFD modeling have agreed with actual field measurements 
using this technique.  The project intends to design (based on the prototype tests) and use an anemometer 
instrument developed specifically for the radial filter design and place it at the inlet (i.e., upstream) side of 
the filter.  Verification, in the field, of acceptable air distribution between filters in a bank can then be 
accomplished, as the code requires. 
 

Page 607; Paragraph TA-4633 Air-Aerosol Mixing Test (AA)  
 
Revise Paragraph TA-4633 as follows for axial housings used as LAB C5V Inbleeds: 
 
This article is not applicable to LAB C5V inbleed axial filter housings. 
 
Justification: The intent of this test is to verify that the test aerosol is uniformly mixed in the air stream 
when it reaches the filter in order to verify that each filter in a filter bank is being challenged.  This test is 
concerned primarily with designs and layouts where a single point injection of aerosol in close proximity 
to the filter bank may result in non-uniform distribution of the test agent.   
 
The Laboratory Facility C5V Inbleed housing is designed such that each filter is assigned its own aerosol 
injection manifold.  The manifold design and its proximity to the filters have been qualified to meet the 
aerosol mixing test criteria presented in AG-1.  The housing is not designed to accommodate the air-
aerosol mixing field-commissioning test per TA-4633.  However, the housing design is not being 
modified for RPP-WTP use and aerosol mixing, by virtue of the manufacturer test sections, will not be 
impacted by the installation in the RPP-WTP Laboratory Facility. 
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36.0 NFPA 69, Standard on Explosion Prevention Systems 

 
Revision: 2002  
Sponsoring Organization: National Fire Protection Association 
 

WTP Specific Tailoring 
 
The following tailoring of NFPA 69 is required for use by the RPP-WTP project as an implementing 
standard for installed systems for the prevention of explosions in process vessels, ancillary vessels and 
Cesium ion exchange columns that contain flammable gases, vapors, or mixtures.  The text below 
represents specific sections from the actual 2002 Edition of NFPA 69 which are modified by the tailored 
NFPA 69 Standard.  Sections of NFPA 69 which appear in the actual 2002 Edition of NFPA 69 but are 
not referenced below are included in this SRD implementing standard. 
 

Section 1.3.1 
 
Revise to “This standard shall apply to systems and equipment used for the prevention of explosions by 
the prevention of deflagrations.” 
 
Justification: The project prefers to prevent deflagrations rather than control deflagrations in process 
vessels, ancillary vessels, and Cesium ion-exchange columns. 
 

Section 2.2 NFPA Publications. 
 
Change the code edition of NFPA 70, National Electrical Code from 2001 to 1999. 
 
Justification: During the incorporation of NFPA 801, Standard for Fire Protection for Facilities 
Handling Radioactive Materials into the SRD for use by the WTP project as an implementing standard 
for fire safety the standard was tailored to change the referenced code edition of NFPA 70 from 2002 to 
1999.  Additionally, safety criterion 4.4-5 references the 1999 version of NFPA 70 as an implementing 
code and standard.  Therefore, the code edition of NFPA 70 referenced in NFPA 69 will be changed to 
1999 to reflect the revision date referenced in the SRD. 
 
Change the code edition of NFPA 72, National Fire Alarm Code from 1999 to 2002. 
 
Justification: During the incorporation of NFPA 801, Standard for Fire Protection for Facilities 
Handling Radioactive Materials into the SRD for use by the WTP project as an implementing standard 
for fire safety the standard was tailored to change the referenced code edition of NFPA 72 from 1999 to 
2002.  Therefore, the code edition of NFPA 72 referenced in NFPA 69 will be changed to 2002 to reflect 
the revision date referenced in the SRD. 
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Section 2.3.1 ASME Publications. 
 
Remove the code edition of ASME Boiler and Pressure Vessel Code, Section VIII. 
 
Justification: The SRD references ASME Section VIII in several areas (i.e., Safety Criterion 4.2-2 and 
Safety Criterion 4.4-3) as an implementing code and standard without reference to a specific revision 
date.  This allows the project to use the most current revision available.  Therefore, the code edition of 
ASME Section VIII referenced in NFPA 69 will be removed.   
 
Change the code edition of ASME B31.3, Process Piping from 1999 to 1996. 
 
Justification: The SRD references ASME B31.3 in several areas (i.e., Safety Criterion 4.2-2 and Safety 
Criterion 4.4-3) as an implementing code and standard.  However, when referenced a revision date of 
1996 is used.  Therefore, the code edition of ASME B31.3 referenced in NFPA 69 will be changed to 
1996 to reflect the revision date referenced in the SRD. 
 

Section 4.1.2 Methods based on the Prevention or Limitation of Damage. 
 
Not applicable to the WTP project. 
 
Justification: The project does not intend to prevent or limit damage after combustion occurs in process 
vessels, ancillary vessels or the Cesium ion-exchange columns but rather prevent the combustion from 
occurring in accordance with Section 4.1.1. 
 

Section 4.5  
 
Revise to “Acceptance tests to confirm the operational integrity of the system shall be in accordance with 
the SRD, Section 6.0 and Appendix J.” 
 
Justification: This clarifies that acceptance testing to confirm the operational integrity of the systems 
relied on for the prevention of combustion in process vessels, ancillary vessels and Cesium ion-exchange 
columns will be in accordance with the SRD, Section 6.0 and Appendix J in lieu of testing in accordance 
with “manufacturer’s recommendations.” 
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Section 4.6.1 
 
Revise to “Operability of systems shall be determined through surveillance requirements in accordance 
with the SRD, Section 9.2, Technical Safety Requirements.” 
 
Justification: This clarifies that system operability must conform to the SRD, Section 9.2, Technical 
Safety Requirements for systems relied on for the prevention of combustion in process vessels, ancillary 
vessels and Cesium ion-exchange columns in lieu of inspecting in accordance with “manufacturer’s 
recommendations.” 
 

Section 4.6.2 
 
Revise to “An inspection and preventive maintenance schedule shall be established in accordance with the 
SRD, Section 7.6, Maintenance.” 
 
Justification: This clarifies that system inspection and preventive maintenance schedule shall be 
established and must conform to the SRD, Section 7.6, Maintenance requirements for systems relied on 
for the prevention of combustion in process vessels, ancillary vessels and Cesium ion-exchange columns 
in lieu of inspecting in accordance with “manufacturer’s recommendations.” 
 

Section 5.1.2 
 
Not applicable to the WTP project. 
 
Justification: Oxidant concentration reduction for rooms or buildings is not planned at the WTP project. 
 

Section 5.2.2.3 
 
Not applicable to the WTP project. 
 
Justification: Test conditions used for design are not expected to vary significantly from normal 
operating conditions; therefore, no additional testing will be required. 
 

Section 5.2.3.1 
 
Not applicable to the WTP project. 
 
Justification: The removal of flammable mixtures from WTP systems/components on the project does 
not terminate at a flare or incinerator. 
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Section 5.2.3.3 
 
Not applicable to the WTP project. 
 
Justification: The removal of flammable mixtures from WTP systems/components on the project does 
not require hookup prior to the transfer of vapor. 
 

Section 5.2.3.4 
 
Not applicable to the WTP project. 
 
Justification: No conditions are anticipated in WTP systems/components that would result in the 
formation of pyrophoric iron sulfides or other pyrophoric materials.  
 

Section 5.3.2 (2) through Section 5.3.2 (7) 
 
Not applicable to the WTP project. 
 
Justification: Commercially available inert gas, such as, nitrogen will be used at the WTP project. 
 

Section 5.5.3 
 
Not applicable to the WTP project. 
 
Justification: The WTP will use conditioned N2 as the purge gas for oxidant concentration reduction; 
therefore, moisture traps will not be required. 
 

Section 5.5.4 
 
Not applicable to the WTP project. 
 
Justification: No flue gas or combustion gas will be used. 
 

Section 5.5.7(2) 
 
Not applicable to the WTP project. 
 
Justification: No backup purge gas system is proposed in the design of the WTP N2 purge gas 
distribution system to limit oxidant concentration in the WTP systems/components. 
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Section 5.5.8 
 
Revise to “The entire purge gas distribution system shall be functionally tested in accordance with the 
SRD, Section 6.0 and Appendix J prior to being placed in service.” 
 
Justification: This clarifies that functional testing of the WTP N2 purge gas distribution system to limit 
oxidant concentration will be performed in accordance with the SRD, Section 6.0 and Appendix J. 
 

Section 5.7.2.5 
 
Not applicable to the WTP project. 
 
Justification: The oxygen concentration in the WTP systems/components operated below the limiting 
oxidant concentration will not be continually monitored. 
 

Section 5.7.2.6 
 
Not applicable to the WTP project. 
 
Justification: The WTP systems/components operated below the limiting oxidant concentration are not 
partial oxidation processes. 
 

Section 5.7.2.7.1 
 
Not applicable to the WTP project. 
 
Justification: No low-pressure field storage tanks that use a padding gas to maintain the atmosphere less 
than the LOC will be used at the WTP project. 
 

Section 5.7.2.7.2 
 
Not applicable to the WTP project. 
 
Justification: There are no plans to pull a partial vacuum in the WTP systems/components operated 
below the limiting oxidant concentration and then breaking the vacuum with inert gas. 
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Section 5.7.3 Systems Operated Above the Upper Flammable Limit (UFL). 
 
Not applicable to the WTP project. 
 
Justification: The WTP systems/components will not be intentionally operated above the upper 
flammable limit. 
 

Section 6.3.1 Combustible Concentration Limit. 
 
Revise to “The combustible concentration shall be maintained at or below 25 percent of the lower 
flammable limit (LFL) during normal operations and less than the LFL under upset conditions.” 
Justification: The LFL criterion is used only to determine the mixing frequency necessary to release 
hydrogen potentially retained in process vessel waste and to determine the frequency of operation 
necessary to release and remove hydrogen from ancillary vessels that are not operated continuously.  The 
combustible concentration will be less than the LFL under upset conditions due to the following: 
• The hydrogen generation rates used to determine the vessel mixing and ancillary vessel operating 

frequencies are bounding rates that envelope all potential feeds and conditions.  Therefore, the 
volume of hydrogen present in the waste or ancillary vessel will always be less than 4 % (i.e., 100 
percent of LFL) of the headspace volume. 

• The vessel mixing and ancillary vessel operating frequencies are determined based on the minimum 
available headspace and the maximum possible waste inventory.  This assures that the operating 
sequence is always conservative and that the volume of hydrogen present in the waste or ancillary 
vessel will always be less than 4 % of the head space volume. 

• The vessel mixing frequency is determined assuming that hydrogen is released instantaneously from 
the waste.  This is conservative because the hydrogen will be released over a period of time and 
removed by the vessel purge air. 

• The vessel mixing frequency is determined assuming that hydrogen is undiluted by sparger air.  This 
is conservative. 

The conservatisms outlined above provide adequate assurance that hydrogen will not be present in 
process vessels or ancillary vessels in concentrations greater than LFL.  The WTP approach is consistent 
with practice elsewhere in the DOE complex. 
 
Item (1) is not applicable to the WTP project. 
 
Justification: No automatic instrumentation with safety interlocks associated with the hydrogen 
prevention system in the process vessels or ancillary vessels will be used at the WTP project because the 
hydrogen mitigation system operates continuously and its design is based on bounding hydrogen 
generation rates. 
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Item (2) is not applicable to the WTP project. 
 
Justification: There are no aluminum powder production systems used at the WTP project. 
 

Section 6.3.2 Catalytic Oxidation. 
 
Not applicable to the WTP project. 
 
Justification: Catalytic oxidation for combustible concentration reduction in the process vessels or 
ancillary vessels will not be used at the WTP project. 
 

Section 6.4.1 
 
Revise to “Instrumentation shall be provided to monitor the functionality and airflow rate of the forced 
purge system to each process and ancillary vessel.” 
 
Justification: The control of the concentration of combustible components in the process vessels and 
ancillary vessels is forced purge.  Therefore, this clarifies what will actually be monitored. 
 

Chapter 7 Deflagration Prevention by Hot Particle Detection and Intervention Systems 
 
This chapter is not applicable to the WTP project. 
 
Justification: This method of deflagration prevention will not be used in the process vessels or ancillary 
vessels and Cesium ion-exchange columns at the WTP project. 
 

Chapter 8 Deflagration Control by Suppression 
 
This chapter is not applicable to the WTP project. 
 
Justification: This method limits damage after a deflagration occurs.  The project does not intend to limit 
damage after deflagration occurs in process vessels, ancillary vessels and the Cesium ion-exchange 
column but rather prevent the deflagration from occurring. 
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Chapter 9 Deflagration Control by Isolation 
 
This chapter is not applicable to the WTP project. 
 
Justification: This method limits damage after a deflagration occurs.  The project does not intend to limit 
damage after deflagration occurs in process vessels, ancillary vessels and the Cesium ion-exchange 
column but rather prevent the deflagration from occurring. 
 

Chapter 10 Deflagration Control by Pressure Containment 
 
This chapter is not applicable to the WTP project. 
 
Justification: This method limits damage after a deflagration occurs.  The project does not intend to limit 
damage after deflagration occurs in process vessels, ancillary vessels and the Cesium ion-exchange 
column but rather prevent the deflagration from occurring.  
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C.37 ASME NQA-1-1989, Quality Assurance Program Requirements for 
Nuclear Facilities 

Revision: 1989 
 
Sponsoring Organization: The American Society of Mechanical Engineers 
 
 

WTP Specific Tailoring 
 

The following tailoring of ASME NQA-1-1989 is required for use by the WTP project as an 
implementing standard to perform Commercial Grade Dedication activities using ASME NQA-1-2004. 
 

NQA-1-1989, Supplement S-1  Terms and Definitions 
Replace the Commercial Grade Item definition with definition from NQA-1-2004, Part I, 
Section 400: 
Commercial Grade Item:  a safety class/safety significant structure, system, or component (SSC), or 
part thereof, that affects its safety function, that was not designed and manufactured in accordance 
with the requirements of this Standard. 

 
Justification: By tailoring NQA-1-1989 to incorporate elements of NQA-1-2004, the Commercial Grade 
Item definition is broadened to reflect current industry practices related to Commercial Grade Dedication.  
Currently there are gaps among NQA-1 qualified suppliers and utilization of NQA-1-2004 will enable 
WTP to employ technically acceptable suppliers not available under the provision of NQA-1-1989.  The 
NQA-1-1989 standard was established primarily to provide for the purchase of replacement parts for 
nuclear-related facilities and is not sufficient to support the purchase of commodities and equipment 
needed for a new facility. 
 
Commercial Grade Items may be either off the shelf/catalog items or “engineered items”, i.e., items for 
which some custom design effort is required by the supplier to meet purchaser requirements.  If the 
critical characteristics of an “engineered item” cannot be verified solely based on material or performance 
attributes, verification of critical design characteristics should be based on NQA-1-2004, Section 704 
(e.g., by design verification methods) or by application of alternate standards for qualification of suppliers 
of Safety Class/Safety Significant items. 
 

NQA-1-1989, Supplement S-1  Terms and Definitions 
Add to the reference section ASME NQA-1-1989, Supplement S-1, the following definitions from 
NQA-1-2004, Part I, Section 400: 
Commercial Grade Service: a service that was not provided in accordance with the requirements of 
this standard. 
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Critical Characteristics: important design, material, and performance characteristics of a commercial 
grade item or service that, once verified, will provide reasonable assurance that the item or service 
will perform its intended safety function. 
Dedication: an acceptance process performed in accordance with this Standard to provide reasonable 
assurance that a commercial grade item or service will successfully perform its intended safety 
function and, in this respect, is deemed equivalent to an item or services provided under the 
requirements of this Standard.   
Dedicating Entity: the organization that performs the dedication process. 

 
Justification: The tailoring of the NQA-1-1989, by adding definitions of Commercial Grade Service, 
Critical Characteristic, Dedication, Dedicating Entity, and Safety Function to NQA-1-2004, allows for the 
use of the Commercial Grade Dedication process to procure equipment requiring design services by the 
supplier.  This incorporates definitions consistent with NQA-1-2004 text. 
 

NQA-1-1989, Supplement 7S-1  Supplementary Requirements for Control of 
Purchased Items and Services 

Replace NQA-1-1989 supplement 7S-1 Section 10, Titled Commercial Grade Items in its entirety 
with NQA-1-2004, Requirement 7, Section 700. 

 
Justification: NQA-1-2004 provides greater flexibility for implementing the Commercial Grade 
Dedication process while assuring that equipment acquired under these processes will support their safety 
functions.  
 
 

Modify new Section 701 General as follows: 
701 General 
When Commercial Grade Items or Services are utilized, the dedicating entity can utilize the 
requirements of this section for procurement and acceptance of items or services as an acceptable 
alternative to Sections 2 through 9 of this Supplement, except that Supplier evaluation and selection, 
where determined necessary by the Purchaser, shall be in accordance with Section 3.1 of this 
Supplement.  The applicable requirements of this Standard shall apply to dedication activities for 
acceptance. 
When a Commercial Grade Item has been delivered or installed, prior to the decision to dedicate, the 
dedicating entity can utilize the requirements of this section for acceptance of the item when the 
critical characteristics can be verified solely by inspections, tests, or analyses. 

 
Justification: Corrects the section numbers to correspond to the appropriate section of NQA-1-1989 and 
provides for use of Commercial Grade Dedication for delivered and/or installed SSCs whose safety 
classification is subsequently upgraded. 
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Modify (referenced section number only) new Section 704.2 Source Verification as follows: 
704.2 Source Verification  
Source verification is only applicable to the actual item(s) or service(s) that are verified at the 
Supplier's facility or other applicable location.  Source verification shall be performed in accordance 
with Section 8.2.2 of this Supplement, including a checklist or plan with the documented evidence of 
the source verification furnished to the dedicating entity and shall include or address the following: 
(a) identification of the item(s) or service(s) included within the scope of the source verification 
(b) identification of the critical characteristics, including acceptance criteria, to be controlled by the 
Supplier 
(c) verification of the Supplier's processes and controls are effectively implemented for the identified 
critical characteristics 
(d) identification of the activities witnessed during the source verification and the results obtained 
(e) documentation of the adequacy of the Supplier's processes and controls. 
 

Justification: Corrects the paragraph number to correspond to the appropriate section of NQA-1-1989. 
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1.0 Introduction and Purpose 

This attachment to the SRD originally was issued as a stand-alone document (BNFL-5193-RES-01, 
Revision 0, dated 28 August 1997).  It has been incorporated into the SRD because it provides both 
background information and the basis for the radiological exposure standards reflected in the SRD Safety 
Criteria.  In addition, it has been updated to reflect responses to DOE questions on the Standards 
Approval Package.  It has also been updated to reflect a change in the radiological exposure standards for 
facility workers in the extremely unlikely event frequency range. 
 
This document is the Radiation Exposure Standard for Workers under Accident Conditions, which is a 
radiological safety deliverable.  This document is used during the process hazards analysis (PHA) and 
accident analysis to ensure worker safety through identification of the need for accident prevention and 
mitigation features that provide worker protection against radiological and nuclear hazards.  In this 
document, where unmodified reference is made to workers, it applies collectively to facility workers and 
collocated workers as defined in sections 3.5.1 and 3.5.2 below. 
 
The US Department of Energy (DOE), in DOE/RL-96-0006, Revision 0, Top-Level Radiological, 
Nuclear, and Process Safety Standards and Principles for TWRS Privatization Contractors, 
(DOE-RL 1996), provides Table 1, “Dose Standards Above Normal Background”.  In Table 1 (referred to 
as DOE Table 1), there are entries labeled, “To be derived”, for which the contractor is to propose 
specific exposure standards for both facility workers and collocated workers for the following events: 
 
• Unlikely Events: events that are not expected but may occur during the lifetime of the facility in the 

range of frequency between 10-2/yr and 10-4/yr (between once in 100 years and once in 10,000 years) 
• Extremely Unlikely Events: events that are not expected to occur during the lifetime of the facility 

but are postulated because their consequences would include the potential for the release of 
significant amounts of radioactive material.  Extremely unlikely events are in the range of frequency 
between 10-4/yr and 10-6/yr (between once in 10,000 years and once in 1 million years). 

 
This document provides the required exposure standards and the bases for their selection.  In addition, this 
document presents the approach for complying with DOE Table 1.  The individual elements of this 
approach, as shown in Table 2-1 of SRD Safety Criterion 2.0-1 (referred to as Table 2-1), are 
conservative based on the requirements of the contract and, as such, satisfy the contract.  For 
completeness, this document also discusses, and presents in Table 2-1, public exposure standards and the 
assumed locations of the public, facility worker, and collocated worker for use in evaluation of accident 
consequences and normal radioactive material releases. 
 

2.0 Exposure Standards for Facility and Collocated Workers 

The four “To be derived” cells in DOE Table 1 have been completed by imposing a radiological exposure 
standard not to exceed 25 rem/event to the WTP facility workers or to collocated workers for unlikely 
events, 100 rem/event to the WTP facility workers for extremely unlikely events, and 25 rem/event to the 
WTP co-located workers for extremely unlikely events. 
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The 25 rem/event exposure standard for both the facility and collocated workers for unlikely events 
corresponds to the once-in-a-lifetime accident or emergency exposure for radiation workers which, by 
recommendation of the National Committee on Radiation Protection (NCRP 1963), may be disregarded 
in the determination of their radiation exposure status.  In addition, an exposure of 25 rem/event 
corresponds to a conditional probability of fatality of about 2 x 10-2.  For unlikely events (defined in 
Table 2-1 as having a maximum occurrence frequency of 10-2/yr), this equates to a maximum increase in 
worker lifetime risk of premature death of only 2 x 10-4, which is considerably less than the average 
accidental death risk for workers in some of the safest industries (i.e., retail and wholesale trade, 
manufacturing, and service [EPA 1991]). 
 
The 100 rem/event exposure standard for the facility workers for extremely unlikely events is consistent 
with the worker exposure standard being employed elsewhere in the DOE complex including the Hanford 
Site.  In addition, an acute radiation dose of approximately 100 rem carries almost no risk of prompt death 
[DOE 1994a]. 
 
Compliance with these worker exposure standards are established using qualitative methods supported, 
where necessary, by numerical analysis that may include the development of event trees and fault trees 
and/or the performance of consequence analyses.  From this process, preventative and mitigative 
engineered and administrative controls are identified. 
 
Use of qualitative methods is consistent with the American Institute of Chemical Engineers (AIChE) 
guidelines (AIChE 1992), US Nuclear Regulatory Commission (NRC) guidance for the performance of 
integrated safety analysis for 10 Code of Federal Regulations (CFR) 70 special nuclear material licensees 
(NRC 1995a), as well as DOE-STD-3009 (DOE 1994) and DOE G 420.1-X (DOE 1995).  Both DOE 
documents state the following: 
 

“Estimates of worker consequences for the purpose of a safety-significant SSC designation are not 
intended to require detailed analytical modeling.  Considerations should be based on engineering 
judgement of possible effects and the potential added value of safety-significant SSC designation.” 

 
Because the primary purpose of the WTP Project facility and collocated worker exposure standards is to 
identify structures, systems, and components (SSC) required to protect these workers, the guidance cited 
above is both applicable and appropriate. 
 
The principal approach for complying with the worker exposure standard is the PHA.  The PHA is a 
systematic, team-based review of the plant and treatment processes.  The PHA identifies hazards and 
operability problems to a level of detail commensurate with the design detail available.  Further hazard 
evaluation takes place in parallel with design development to ensure that safety continues to be built into 
the design process. 
 
Having generated the list of hazards and hazardous situations, this list is subject to a further systematic 
team-based review where a binning process takes place.  The binning process assigns postulated events to 
a certain severity level for further detailed analysis and comparison to radiation exposure standards. 
 
The worker exposure standards for unlikely or extremely unlikely events apply to events with frequencies 
less than 10-2/yr.  For those frequencies, the PHA process assigns serious and major hazardous situations 
as undesirable, acceptable with controls, or acceptable.  For a hazardous situation to be “acceptable”, its 
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consequences must be less than the corresponding worker exposure standard.  Where there is uncertainty 
as to where an event should be binned (i.e., assigning a hazard category), it is binned into a higher 
category to ensure that the accident analysis remains conservative. 
 
The DOE-RU has provided a guidance document (DOE-RL 1997) to be used for review of the Radiation 
Exposure Standard for Workers Under Accident Conditions.  This guidance document includes the 
accident risk goal of DOE/RL-96-0006. 
 
DOE/RL-97-09 (DOE-RL 1997) describes approaches that can be taken to meet this goal.  The simplest 
approach notes that the goal can be met when (a) a worker dose standard that does not exceed 100 rem is 
used for extremely unlikely events (10-4 to 10-6 probability range), and (b) a worker dose standard that 
does not exceed 10 rem is used for unlikely events (10-2 to 10-4 probability range).  For the latter 
probability range, the 10-rem standard relies on the assumption that the probability of accidents is evenly 
distributed across the probability range. 
 
Based on experience with similar plants, it is considered unlikely that the even distribution assumption 
will represent the actual situation for WTP.  Furthermore, experience indicates that there will be relatively 
few accidents falling into this range, and that they will be distributed toward the low probability end of 
the range.  Consequently, a value higher than 10 rem can be used for the worker accident standard for 
unlikely events. 
 
As can be seen in Table 2-1, a value of 25 rem/event is selected as the worker accident standard for 
unlikely events. 
 
The accident risk goal is stated in DOE/RL-96-0006 as, “The risk, to an average individual in the vicinity 
of the Contractor’s facility, of prompt fatalities that might result from an accident should not exceed 
one-tenth of one percent (0.1 %) of the sum of prompt fatality risks resulting from other accidents to 
which members of the U.S. population are generally exposed.”  The DOE guidance document states that a 
radiation exposure standard of 100 rem/event would satisfy the accident risk goal.  Because the WTP 
standard is 100 rem/event, the guidance document is satisfied. 
 
In each of the four cells addressing accident exposure standards for workers and collocated workers in the 
unlikely and extremely unlikely events ranges, an ALARA accident limit is not specified.  However, 
Note 2 of Table 2-1 states: 
 

“In addition to meeting the listed dose standards for accidents, the approach to accident mitigation is 
to evaluate accident consequences to ensure that the calculated exposures are far enough below 
standards to account for uncertainties in the analysis, and to provide for sufficient design margin and 
operational flexibility.” 

 
This approach provides an adequate level of safety.  The following paragraphs should also be noted in 
support of this conclusion. 
 
The accident analyses will show compliance with exposure standards for accidents.  In addition, a 
defense-in-depth approach provides multiple levels of protection that ensure worker exposures from 
accidents will be significantly lower than calculated.  This is a proven approach, considered to be 
effective at minimizing exposures to workers. 
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The approach to accident mitigation (as described in Note 2 of Table 2-1) is to examine accident 
consequences to ensure that calculated exposures are far enough below standards to account for 
uncertainties in the analysis and to provide sufficient design margin and operational flexibility.  This 
approach is employed for all accidents (including both public and workers at all accident frequency 
levels) that can challenge the exposure standards, ensuring that accident exposures would be well below 
standards. 
 

3.0 Development of the BNI Approach to Compliance with Table 1 of 
DOE/RL-96-0006 

The overall approach to complying with DOE Table 1 is presented in this document.  This approach takes 
the form of Table 2-1.  The “To be derived” cells have been completed as discussed.  The remaining cells 
of Table 2-1 are either identical or conservative with respect to DOE Table 1.  The following sections 
discuss differences between DOE Table 1 and Table 2-1. 
 
DOE Table 1 footnotes are not shown in Table 2-1.  Section 2.1 of DOE/RL-96-0006 states that the 
footnotes refer only to the origin of the specific standards and, as such, are not considered contractual 
requirements unless included elsewhere in the contract. 
 
3.1 Estimated Frequency of Occurrence 

The second column of DOE Table 1, “Estimated Probability of Occurrence (P) (yr-1),” has been titled in 
Table 2-1, “Estimated Frequency of Occurrence (f) (yr-1)”.  In addition, the estimated frequency of 
occurrence for normal events of DOE Table 1 is redefined in Table 2-1 as any normal event regardless of 
frequency (nominally taken to be a frequency > 0.1/yr).  The estimated frequency of anticipated events in 
DOE Table 1 is redefined as events with an annual frequency of occurrence of 10-2 < f 10-1. 
 
With these changes, events routinely performed (e.g., melter replacement) are considered normal events 
rather than accidents, irrespective of frequency of occurrence.  As normal events, the radiological 
assessment is subject to the more restrictive “per year” exposure standards rather than “per event” 
exposure standards.  Consequently, these changes are conservative in comparison to DOE Table 1. 
 
3.2 Normal Events/Public and Workers Exposure Standards 

Clarifying descriptions have been included in the Normal Events/Public cell of Table 2-1 explaining that 
the second 100 mrem/yr standard applies to a member of the public entering the controlled area and the 
25 mrem/yr standard is the public primary exposure standard for radioactive waste.  The removal of DOE 
Table 1 footnotes (as noted above) necessitated the addition of these clarifying notes. 
 
For the Normal Events/Worker and Normal Events/Collocated Worker cells of Table 2-1, the DOE 
Table 1 standard of 1.0 rem/yr ALARA design limit is replaced by a standard of 1.0 rem/yr ALARA 
design objective per 10 CFR 835, section 1002(b).  The corresponding worker standards for normal 
events in DOE Table 1 are tied to the ALARA design objectives of 10 CFR 835.1002(b) by the footnotes 
to DOE Table 1. 
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BNI has committed to full compliance with 10 CFR 835 in the SRD, and the other sections of 
10 CFR 835.1002 provide adequate requirements to ensure routine worker exposures will be ALARA.  In 
addition, a footnote, Note 1, is included in Table 2-1.  This note states the following: 
 

“In addition to meeting the listed design objective of 10 CFR 835.1002(b), the inhalation of 
radioactive material by workers and collocated workers under normal conditions is kept ALARA 
through the control of airborne radioactivity as described in 10 CFR 835.1002(c).” 

 
3.3 Anticipated Events/Worker and Collocated Worker Exposure Standards 

References to as low as reasonably achievable (ALARA) standards have been removed for the 
Anticipated Events/Worker and Collocated Worker cells of Table 2-1.  The ALARA design objective of 
10 CFR 835, “Occupational Radiation Protection”, is applied to normal events as shown in Table 2-1.  
However, with the redefinition in Table 2-1 of anticipated events as those events with an annual 
frequency of occurrence of 10-2 < f ≤ 10-1, the ALARA objective no longer applies because anticipated 
events are not part of normal operation. 
 
This change complies fully with section 3.2, “Radiation Protection Objective”, of DOE/RL-96-0006, 
which states the following: 
 

“Ensure that during normal operation radiation exposure within the facility and radiation exposure 
and environmental impact due to any release of radioactive material from the facility is kept as low as 
is reasonably achievable (ALARA) and within prescribed limits, and ensure mitigation of the extent 
of radiation exposure and environmental impact due to accidents.” 

 
This aspect of Table 2-1 also represents compliance with contractual requirements because footnote 3 of 
DOE Table 1 references 10 CFR 835.1002(b).  This section, and 10 CFR 835.202 which it references, 
establishes design requirements for occupational exposures other than planned special exposures and 
emergency exposures.  Administrative limits for planned special exposures and emergency exposures are 
addressed in 10 CFR 835.204 and 10 CFR 835.1302 and are complied with by the WTP. 
 
Finally, to provide an adequate level of safety and to ensure that cost-effective safeguards affecting 
anticipated events are evaluated (and incorporated as appropriate) whenever the final calculated event 
consequence to a worker or collocated worker is 1 rem or more, the approach specifies a 1.0-rem/event 
design action threshold standard.  In addition, a note is included in Table 2-1 to explain the application of 
the standard.  This note (Note 3 to Table 2-1) states: 
 

“When a calculated accident exposure exceeds this threshold, then appropriate actions are taken.  
These include carrying out a less bounding (i.e., more realistic) evaluation to show that the accident 
consequences will be below the threshold or evaluating additional safeguards for cost-effectiveness 
and/or feasibility.  This threshold is not a limit; it does not require the implementation of additional 
preventative or mitigative features if they are not both cost-effective and feasible.” 
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3.4 Extremely Unlikely Events/Public Exposure Standard 

A standard is included in the Extremely Unlikely Events/Public cell of Table 2-1 stating that a public 
exposure standard target value of 5 rem/event is applied to extremely unlikely events.  This target value is 
based on the following: 
 
• The philosophy is that the public should be protected by a lower exposure standard than a worker.  

This philosophy recognizes the fact that the worker has agreed to work on the Hanford Site and has 
received training for avoiding hazards and dealing with hazardous situations. 

• A goal to facilitate transition to the NRC as the regulatory agency with jurisdiction over nuclear 
safety for DOE facilities.  With the exception of a 25 rem/event guideline value of 10 CFR 100 for 
the establishment of the exclusion area and low population zone for commercial power reactors, the 
NRC has not established a public exposure standard that exceeds 5 rem/event.  A public exposure 
standard of 5 rem/event is also included in proposed rulemaking for 10 CFR 70 (NRC 1995b), which 
further supports the Table 2-1 value. 

• With the same 5 rem/event public exposure standard for both unlikely and extremely unlikely events, 
there is no need to bin accidents in one of these two event frequency categories for the purpose of 
establishing protection of public safety. 

 
3.5 Location of Receptors 

In Table 2-1, a new last row has been added to clarify in DOE Table 1 of DOE/RL-96-0006 the assumed 
location for the facility worker, the collocated worker, and the public, for the purpose of establishing 
compliance with the radiological standards of DOE Table 1.  The bases for the receptor locations included 
in this row are provided below. 
 
3.5.1 Facility Worker 

The facility worker is located at the most limiting location within the WTP contractor-controlled area as 
defined in DOE/RL-96-0006, as shown in SRD Safety Criterion 2.0-1, Figure 1. 
 
Figure D-1 Deleted (Moved to SC 2.0-1) 

 
 
Section 6.0, “Glossary”, of DOE/RL-96-0006 defines the controlled area as the following: 
 

“The physical area enclosing the facility by a common perimeter (security fence).  Access to this area 
can be controlled by the Contractor.  The controlled area may include identified restricted areas.” 

 
The controlled area for WTP used to define the location of the facility worker, is that land within the 
WTP security fence. 
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3.5.2 Collocated Worker 

Section 6.0, “Glossary”, of DOE/RL-96-0006 defines the collocated worker as the following: 
 

“An individual within the Hanford Site, beyond the Contractor-controlled area, performing work for 
or in conjunction with DOE or utilizing other Hanford Site facilities.” 

 
For evaluation of the WTP design to the exposure standards of DOE Table 1, the location of the 
collocated worker is either at the controlled area boundary or beyond that boundary if such a location 
results in higher exposure.  For a ground-level release, the location of the collocated worker is considered 
no closer than 100 m from the release point. 
 
3.5.3 Public 

The location of the public (i.e., the offsite receptor) for the purpose of establishing compliance with the 
last column of DOE Table 1 of DOE/RL-96-0006, is established at the most limiting exposure location 
along the near bank of the Columbia River, Highway 240, and a southern boundary as shown in SRD 
Safety Criterion 2.0-1, Figure 2. 
 
This area includes land for which it is reasonable to assume DOE will retain the right to control activities 
and limit access under accident conditions for the operating life of the WTP.  Specifying the near river 
bank excludes the Columbia River for which DOE does not control activities (DOE-RL 1995).  
Specifying Highway 240 excludes the Arid Lands Ecology Reserve of which DOE might relinquish 
control during the operating life of the WTP.  The southern boundary serves to exclude Energy 
Northwest’s Columbia Generating Station, a commercial nuclear power plant (whose workers should be 
considered members of the public), and the Hanford Site 300, 400, and 1100 Areas.  The 400 Area 
includes the Fast-Flux Test Facility. 
 
Figure D-2 Deleted (Moved to SC 2.0-1) 

 
 
In footnotes 10 and 12, DOE Table 1 of DOE/RL-96-0006 makes reference to 10 CFR 72, “Licensing 
Requirements for the Independent Spent Fuel (ISFSI) and High Level Radioactive Waste,” and 
10 CFR 100, “Reactor Site Criteria,” to relate to the public exposure standards for unlikely and extremely 
unlikely events.  While the siting requirements and guidance of Parts 72 and 100 are not applicable to the 
WTP, the requirements for establishing the location of the offsite receptor in these two cited regulations 
are useful for locating the offsite receptor for a waste processing facility such as WTP.  Section 72.106, 
“Controlled Area Boundary of an ISFSI or Monitored Retrievable Storage (MRS)”, includes the 
following statements relative to the boundary to be assumed for the evaluation of radiological exposure to 
the public: 
 

“The minimum distance from the spent fuel or high-level radioactive waste handling and storage 
facilities to the nearest boundary of the controlled area shall be at least 100 meters.” 

“The controlled area may be traversed by a highway, railroad or waterway, so long as appropriate and 
effective arrangements are made to control traffic and to protect public health and safety.” 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

Appendix D: Radiological Exposure Standards for the WTP Project 

2/27/2006 4:07 PM 

D-8 

 
Title 10 CFR 100 establishes a guideline value of 25 rem for 2 hr at the exclusion area boundary.  For the 
exclusion area, 10 CFR 100.3, “Definitions”, states the following: 
 

“(a) Exclusion area means that area surrounding the reactor, in which the reactor licensee has the 
authority to determine all activities including exclusion or removal of personnel and property from 
the area.  This area may be traversed by a highway, railroad, or waterway, provided these are not so 
close to the facility as to interfere with normal operations of the facility and provided appropriate and 
effective arrangements are made to control traffic on the highway, railroad, or waterway, in case of 
emergency, to protect the public health and safety.  Residence within the exclusion area shall 
normally be prohibited.  In any event, residents shall be subject to ready removal in case of necessity.  
Activities unrelated to operation of the reactor may be permitted in an exclusion area under 
appropriate limitations, provided that no significant hazards to the public health and safety will 
result.” 

 
As can be seen from the above excerpts, the assumed location for the offsite receptor for WTP is 
consistent with 10 CFR 72 and 10 CFR 100.  In addition, the proposed southern boundary takes 
advantage of the road junction at the Wye barricade SRD Safety Criterion 2.0-1, Figure 2 for control of 
access to the site during accident conditions. 
 

4.0 References 

10 CFR 70, “Domestic Licensing of Special Nuclear Material”, Code of Federal Regulations, as 
amended. 

10 CFR 72, “Licensing Requirements for the Independent Storage of Spent Nuclear Fuel and High-Level 
Radioactive Waste”, Code of Federal Regulations, as amended. 
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To ensure that the facility meets operational requirements, it is necessary to address issues associated with 
reliability, availability, maintainability, and inspectability. 
 
Reliability is used as a measure of the ability of an item or system to complete a task, and it is normally 
expressed as a probability of failure.  Reliability is designed in through the use of appropriate design 
techniques and control of the mode of operation and the environment.  Design techniques to be used vary 
because they are dependent on the specific item or system and the task to be performed.  Their purpose is 
to optimize reliability by the following: 
 
1) Use of proven materials and components 
2) Design simplicity 
3) Testability 
4) Control of manufacturing standards 
5) Control of operational mode (e.g., prevention of misuse and overloads) 
6) Control of environment (e.g., protection against corrosion and vibration) 
 
Consistent with the WTP process for tailoring hazard controls using the potential radiological and 
chemical consequences of individual events, reliability is assigned to SSCs based upon the importance of 
the SSC to the prevention or mitigation of accidents.  The significance of accident prevention and 
mitigation is determined by the severity of the accident to workers or the public.  To implement this 
tailoring in a clear, consistent, and defensible manner, an Implementing Standard for Safety Standards 
and Requirements Identification was developed.  This Implementing Standard includes a Severity Level 
ranking system which provides the hazard assessment and control teams with a defined way to categorize 
the potential severity of those events that can result in radiological or hazardous exposure to the workers 
or the public.  The Implementing Standard provides the means by which the hazard assessment and 
control teams establish target reliabilities for SSCs. 
 
Availability is a measure of the degree to which an item or system is in an operable condition.  It is 
expressed quantitatively as the ratio of the mean time between failures to the sum of the mean time 
between failures and the mean time to repair.  System availability is calculated to determine the potential 
for downtime.  In this way, systems are identified that contribute to decreased availability.  Required 
availability is achieved by specifying additional systems or increasing reliability of existing systems. 
 
Maintainability is the relative ease and economy of time and resources with which an item can be retained 
in, or restored to, a specified condition when maintenance is performed by personnel having specified 
skill levels, using prescribed procedures and resources, at each prescribed level of maintenance and 
repair.  In this context, it is a function of design.  Although other factors, such as highly trained people 
and a responsive supply system, can help keep downtime to an absolute minimum, it is the inherent 
maintainability that determines this minimum.  Improving training or support cannot effectively 
compensate for the effect on availability of a poorly designed (in terms of maintainability) product.  
Minimizing the cost to support a product and maximizing the availability of that product are best done by 
designing the product to be reliable and maintainable. 
 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

Appendix E: Reliability, Availability, Maintainability, and Inspectability (RAMI) 

2/27/2006 4:08 PM 

E-2 

Inspectability is the measure of the ease with which items or systems can be inspected for preventative 
maintenance or assessment of condition.  Inspectability is used to monitor facility items in order to 
maintain their reliability.  Inspectability of facility items can be designed in by the use of shielded access 
areas (as above, to reduce radiation exposure) for active equipment or the provision of monitoring 
equipment (e.g., material coupons for determining vessel corrosion rates, and in-cell cameras). 
 
During the design phase, the WTP facility and processes are evaluated for reliability, availability, 
maintainability, and inspectability.  A number of validated modeling techniques (computer codes, 
mathematical modeling, failure modes, and effects analysis) for determining reliability and availability of 
the facility and processes are used.  These are used to identify those facility and process areas that are 
sensitive with respect to influencing overall facility and process performance.  Optimum reliability is 
established by the use of appropriate standards and quality control.  The determination of maintenance 
and inspection needs is based on facility and process reliability requirements.  It is a mixture of process 
optimization, provision of appropriate design features to aid preventative and scheduled maintenance and 
inspection, and the development of maintenance and inspection programs (administrative and procedural 
controls) whose objectives among other things, are to facilitate these activities.  Reliability targets are 
assigned to SSCs only when a quantitative value has been credited for the reliability of an SSC in safety 
analysis. 
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1.0 Introduction 

All elements of the WTP safety approach are applied to the deactivation phase of the project.  In addition, 
the WTP will incorporate design provisions to facilitate deactivation and final decommissioning as 
described in the implementing standard DOE G 441.1-2, Occupational ALARA Program Guide, for SRD 
Criterion 8.0 - 2.  These provisions will reduce radiation exposure to Hanford Site personnel and the 
public during and following deactivation and decommissioning activities and minimize the quantity of 
radioactive waste generated during deactivation.  The purpose of this standard is to define the attributes 
that must be addressed during the preparation of the deactivation plan to protect both the Hanford Site 
personnel and the public both during and after the deactivation stage of the project. 
 
 

2.0 Plan Preparation 

A deactivation plan will be prepared prior to construction of the WTP.  The deactivation plan will provide 
details on how the following activities will be accomplished to achieve a deactivated status for the 
facility. 
 
1) Verification of the completion of the facility deactivation end point.  The term facility deactivation 

end point refers to the set of conditions that comprise the completion of facility deactivation i.e., 
radiological, structural, equipment, and documentation.  These general end points will be defined in 
the deactivation plan and a requirement made to determine specific end points.  When these end point 
criteria are met the facility will be in a safe state that can be economically monitored and maintained 
until final decommissioning. 

2) Documentation of the regulatory status, conditions, and inventories of remaining radioactive and 
hazardous materials and health and safety requirements.  After facility construction but before 
deactivation commences, the deactivation plan will require a hazard evaluation for radiological, 
nuclear, and process safety be carried out.  Safety standards and requirements will be identified to 
implement the controls to protect against the facility hazards. 

3) Identification of the facilities, structures, support systems, and surveillance systems to provide for 
confinement and monitoring of the remaining contamination, radiation, and other potential hazards.  
After facility construction but before deactivation commences, the plan will be expanded to describe 
the activities required to maintain the operability of critical equipment and to maintain the structural 
integrity of the deactivated facility.  It will identify modification requirements to systems for the 
above purposes. 

4) Posting and securing of the facility.  After facility construction but before deactivation commences, 
the plan will be expanded to identify the radiological controls required for the deactivated facility, 
which will include posting of radiological areas.  The need for other safety postings will also be 
identified. 

5) Removal of packaged special nuclear materials and other packaged radiological and chemical 
materials. 
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6) Confirmation that security systems and procedures are adequate and in place to prevent unauthorized 
entry. 

7) Waste minimization during the deactivation process. 
 
 

3.0 Summary 

The above requirements for the deactivation plan in combination with measures taken at the design stage 
of the project will protect the Hanford Site personnel and the public both during and following the 
deactivation activities. 
 
 

4.0 Definitions 

Deactivation - Placing the facility in stable and known conditions, identifying hazards, eliminating or 
mitigating hazards, and transferring programmatic and financial responsibilities from the operating 
program to the disposition program.  Surveillance and maintenance continues to assure public, 
environment, and worker safety.  The facility is in a safe storage mode, with ongoing, low levels of 
surveillance and maintenance.  The general intent is that the facility be unoccupied and locked except for 
periodic inspections.  Radioactive and hazardous materials may remain in the facility and are subject to 
ongoing regulatory oversight.  (DOE/EM-0318, Facility Deactivation Guide -- Methods and Practices 
Handbook, December 1996) 

Decommissioning - The process of removing a facility from operation, followed by decontamination, 
entombment, dismantlement, or conversion to another use.  (DOE G 430.1-1A, Life Cycle Asset 
Management) 

Decontamination - The reduction or removal of contaminating radioactive material from a structure, 
area, object or person.  Decontamination may be accomplished by (1) treating the surface to remove or 
decrease the contamination, (2) letting the material stand so that the radioactivity is decreased as a result 
of natural decay, and (3) covering the contamination to shield or attenuate the radiation emitted.  (Health 
Physics and Radiation Health Handbook, Revised Edition, Bernard Shleien, 1992) 

End Point - Specifying and achieving end points is a systematic, engineering way of proceeding from an 
existing condition to a stated desired final set of conditions in which the facility is safe and can be 
economically monitored and maintained.  (DOE/EM-0318, Facility Deactivation Guide - Methods and 
Practices Handbook, December 1996) 
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1.0 Introduction 

The purpose of this Implementing Standard is to define the format and content for WTP safety analysis 
reports (SARs). 
 
Section 2.0 provides the definitions important to this Implementing Standard.  Section 3.0 defines the 
process for development, review, and approval. 
 

2.0 Definitions 

For the definitions of the following terms, see the reference provided. 
 

Safety Analysis Report (SAR) (DOE/RL-96-0006 [DOE-RL 1998b]) 
 

3.0 Process 

3.1 Safety Analysis Report Preparation 

The River Protection Project Waste Treatment Plant (WTP) SARs document the safety analyses for the 
facility to demonstrate that it can be safety operated, maintained, and shut down. 
 
The SARs shall be prepared in accordance with the requirements of: 
 
1) DOE/RL-96-0003, DOE Regulatory Process for Radiological, Nuclear, and Process Safety for TWRS 

Privatization Contractors (DOE-RL 1998a), sections 4.3.2 and 4.3.3, both titled “Contractor Input” 
2) Contract Table S7-1, “Radiological, Nuclear, and Process Safety Deliverables” 
3) Safety Requirements Document Volume II (SRD) (BNI 2001), Safety Criterion 9.1-2 
 
The content of the Preliminary Safety Analysis Report (PSAR) and the Final Safety Analysis Report 
(FSAR) are developed using the guidance provided in the Nuclear Regulatory Commission’s 1995 draft 
revision to Regulatory Guide 3.52, Standard Format and Content for Health and Safety Sections of 
License Applications for Fuel Cycle Facilities (NRC 1995).  The content of the SARs is tailored to the 
nature of the WTP relative to the hazards and hazardous situations identified by the process hazards 
analysis.  Planned deviations from the content guidance of draft Regulatory Guide 3.52 are identified in 
Table G-1. 
 
The Table of Contents for the safety analysis reports follows Table G-1.  The safety analysis report will 
not be submitted to the regulator until all major safety issues have been resolved and other safety issues 
have been scheduled for completion.  The FSAR should identify significant changes made in the facility 
design and plans for operation from what was presented in the PSAR.  The FSAR, in addition to 
including facility and process drawings, should also include fabrication and construction specifications 
important to the safety analysis of the facility. 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

Appendix G: Ad Hoc Implementing Standard for Safety Analysis Reports 

2/27/2006 4:15 PM 

G-2 

Table G-1 Deviations from the Safety Analysis Report Content Guidance of Regulatory 
Guide 3.52 1 

Chapters Addition or Subtraction Basis 

1.3 Site Description Regulatory Guide (RG 3.52) suggests that 
section 1.3 summarize information used in 
preparing the Environmental Report.  Specific 
information is referenced, but not duplicated in the 
safety analysis report (SAR). 

The Environmental Report provides this 
information. 

1.3.2 Demography and 
Land Use 

The population distribution as a function of 
distance and direction is not to be provided.  The 
distances to nearby population centers are 
provided. 

There are no residences on the Hanford Site 
and the nearby population is low. 

3.3 Quality Assurance Section 3.3.4, “Quality Assurance Program 
Description” addresses the 10 criteria of 
10 CFR 830 Subpart A, “Quality Assurance 
Requirements” in lieu of the 18 criteria listed in 
RG 3.52. 

By contract compliance to the 10 CFR 800 
series of nuclear safety requirements is 
required.  This includes compliance to 
10 CFR 830 Subpart A, “Quality Assurance 
Requirements”.  The differences in the 
criteria to be addressed are not significant 
because the quality assurance programs are 
based on consensus standards. 

3.5 Human Factors RG 3.52 states that a formal human factors 
program is not required if the facility has no 
requirement for safety-class actions.  Human 
factors are considered in the Preliminary Safety 
Analysis Report (PSAR) independent of 
whether or not human actions are required for 
protection of the public or workers. 

The requirements of DOE/RL-96-0006 
(DOE-RL 1998a), section 4.2.6, “Human 
Factors”, extend beyond consideration of 
human factors as related to actions taken to 
protect the public.  Final Safety 
Analysis Report (FSAR) section 3.5 
documents how compliance to contract 
section 4.2.6 is achieved. 

3.10 Testing Program and 
Preoperational Safety 
Review 

This section is added to address the initial and 
commissioning testing programs. 

Addition of this section facilitates 
documentation of compliance to 
DOE/RL-96-0006 (DOE-RL 1998b), 
section 4.2.8, “Pre-Operational Testing”, and 
section 5.2.6, “Pre-Startup Safety Review”, 
and DOE/RL-96-0003 (DOE-RL 1998a), 
section 4.3.2, “Contractor Input”, item 13. 

3.11 Operational Practices This section is to added to address such conduct of 
operations considerations as shift routine and 
turnover, control area activities, communications, 
control of on-shift training, control of equipment 
and system status, lockout and tagout, independent 
verification of equipment status, logkeeping, and 
operational aids postings. 

These items are discussed to address what is 
normally considered conduct of operations. 
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Table G-1 Deviations from the Safety Analysis Report Content Guidance of Regulatory 
Guide 3.52 1 

Chapters Addition or Subtraction Basis 

4.7 Results of the 
Integrated Safety 
Assessment 

The results for unmitigated accidents are 
compared to the radiological standards discussed 
in Integrated Safety Management Plan (ISMP) 
section 1.2, “Detailed Description of the Safety 
Approach” rather than to 10 CFR 20, “Standards 
for Protection Against Radiation”. 

A full assessment of the hazardous situations that 
might present themselves during facility operation 
is provided.  This includes estimates of 
radiological and chemical releases for this range of 
events. 

Additional details are provided on the 
methodology used for consequence analysis, 
bounding conditions, input assumptions, and 
accident sequences. 

The standards provided in RG 3.52 were 
derived from 10 CFR 20, “Standards for 
Protection Against Radiation”, which is 
applicable to normal operation. 

The nature of the accidents for the WTP 
requires more discussion of consequence 
analysis than that required of fuel fabrication 
facilities. 

4.8 Controls for Prevention 
and Mitigation of 
Accidents 

This section identifies the specific safeguards 
selected for protection of the facility workers, as 
well as safeguards selected for protection of 
the public and collocated workers. 

The nature of the accidents for the WTP 
requires more discussion of consequence 
analysis than that required for fuel 
fabrication facilities. 

5.0 Radiation Safety Chapter 5.0 provides the upper-level statutory 
standards and program policies that ensure the 
radiological safety of employees, visitors, and 
onsite members of the public.  Deviations from 
RG 3.52 are as follows: 

1) As an US Nuclear Regulatory Commission 
(NRC) document, RG 3.52 references and 
specifies applicable portions of 10 CFR 20.  
Because 10 CFR 835 is the radiation safety 
regulation for the WTP, the focus of this 
section is on 10 CFR 835. 

2) The implementation-level standards and 
guidance documents referenced in RG 3.52 is 
being incorporated into the Radiation 
Protection Plan (RPP). 

Compliance with 10 CFR 835 is a 
requirement of the contract. 

The RPP required by 10 CFR 835 is required 
to include some of the information required 
of RG 3.52.  There is no need to present this 
information in two documents. 

5.1 As Low As Reasonably 
Achievable (ALARA) 
Policy and Program  

RG 3.52 states that Regulatory Guide 8.10, 
Revision 1R (Operating Philosophy for 
Maintaining Occupational Radiation Exposures 
As Low As Reasonably Achievable) should be used 
in the development of the ALARA program.  DOE 
guidance such as DOE G 441.1-2, Occupational 
ALARA Program Guide will also be used to 
develop the WTP ALARA program for normal 
operation. 

DOE practices have proven to be successful 
for facilities similar to the WTP. 
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Table G-1 Deviations from the Safety Analysis Report Content Guidance of Regulatory 
Guide 3.52 1 

Chapters Addition or Subtraction Basis 

5.3 Radiological Safety 
Standards 

Section 5.3 is added to provide the radiation 
standards by which the program operates.  The 
standards specifically identify regulatory exposure 
standards, administrative exposure control levels, 
and other key standards of the radiation protection 
program. 

The contract requires compliance to the 
10 CFR 800 series of nuclear safety 
requirements.  This includes compliance to 
10 CFR 835, “Occupational Radiation 
Protection”.  Section 5.3 documents the 
compliance to the exposure standards of 
those regulations that have been 
promulgated. 

5.8 External Exposure 
(renumbered 5.9 from 
RG 3.52) 

By RG 3.52, the applicant is expected to 
participated in the National Voluntary 
Laboratory Accreditation Program (NVLAP) 
external dosimetry.  Section 5.8 allows for 
participation in either the NVLAP or 
US Department of Energy (DOE) Laboratory 
Accreditation Program (DOELAP) accreditation 
programs. 

The option of participating in either the 
NVLAP or the DOELAP provides maximum 
flexibility and equivalent dosimetry program 
quality 

5.14 Radioactive Waste 
Management 

RG 3.52 does not require a discussion of waste 
management systems. 

Section 5.14 is added to the SARs as the 
Process Hazards Analysis (PHA) completed 
for the WTP have identified hazards and 
hazardous situations with the waste 
management features of the facility.  It is a 
requirement of DOE/RL-96-0003 
(DOE-RL 1998a), section 4.1.2, “Contractor 
Input”, that deliverables be tailored to the 
nature and level of hazards associated with 
its waste processing activities. 

Appendix 5A Radiation 
Protection Program 
Outline 

This appendix is added to address compliance to 
10 CFR 835. 

The contract requires compliance to the 
10 CFR 800 series of nuclear safety 
requirements.  This includes compliance to 
10 CFR 835, “Occupational Radiation 
Protection”. 

Appendix 5B 
Environmental Radiation 
Protection Program 
Outline 

This appendix is added to address compliance to 
the requirements of the Environmental Protection 
Agency (EPA) and Washington State laws and 
regulations. 

The contract requires submittal of an outline 
for the environmental radiological protection 
plan. 
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Chapter 6.0 Nuclear 
Criticality Safety 

The methodology for criticality analyses is 
provided in the SARs to the extent the need to 
perform criticality calculation is found to be 
appropriate.  The WTP SARs provide fewer 
details and commitments compared to fuel 
fabrication facilities relative to: 

1) Nuclear criticality safety organization 
(section 6.2.1) 

2) Criticality training (section 6.2.5) 

3) Specific maintenance and quality 
assurance provisions for criticality prevention 
(sections 6.2.3 and 6.2.4) 

4) Audits and inspection (section 6.2.6) 

RG 3.52 focuses heavily on accidental 
criticality which is a more significant 
concern for fuel fabrication facilities which 
have a much higher inventory and 
concentrations of fissile material than the 
WTP.  See ISMP section 3.8, “Criticality 
Safety”, for additional information. 

7.4 “Hazardous Waste 
Management” 

Section 7.4 of the WTP SARs address all chemical 
inventories that are identified by the PHA as 
representing a significant hazard. 

By section 4.2.2, “Contractor Input”, of 
DOE/RL-96-0003 (DOE-RL 1998a), the 
Initial Safety Analysis Report (ISAR) is to 
address process safety as well as radiological 
and nuclear safety.  The need to address all 
aspects of chemical safety is also a NRC 
requirement of RG 3.52, section 7.4, and 
NUREG-1513, “Integrated Safety Analysis 
Guidance Document”, (draft) (NRC 1994).  
The NUREG-1513 definition of “integrated” 
provided in section 2.1, “Definition”, makes 
reference to chemical safety.  Specific 
guidance for chemical safety is provided in 
section 2.6.2, “Process Safety Information”, 
of the NUREG-1513. 

10.0 Environmental 
Protection 

This chapter references the Environmental Report Protection of the environment is addressed in 
a separate document. 

11.0 Deactivation and 
Decommissioning  

This chapter addresses design and operational 
provisions considered to facilitate deactivation and 
decommissioning.  It does not address the 
financial considerations for decommissioning. 

The scope of the contract (DOE-ORP 2000) 
is limited to design support for deactivation. 

1. Standard Format and Content for the Health and Safety Sections of License Applications for Fuel Cycle Facilities, Regulatory 
Guide 3.52, Revision 2, draft, US Nuclear Regulatory Commission, Washington DC (NRC 1995). 
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1.1.1 Facility Description A description of the facility design is provided 
in sufficient detail to demonstrate the facility 
design and construction requirements of the 
Safety Requirements Document (SRD).  The 
details are also sufficient to support an 
understanding of the safety analysis provided 
in section 4.2, “Facility Description”. 

This section updates the general description of the 
facility design. 

1.1.2 Process Description This section describes the process design in 
sufficient detail to demonstrate the system and 
component design and fabrication 
requirements of the SRD are satisfied.  Details 
on the process design sufficient to support an 
understanding of the safety analysis are 
provided in section 4.3, “Process Description”. 

This section updates the general description of the 
process design. 

1.2 Institutional Information This section provides the information required 
by RG 3.52, draft (NRC 1995a). 

This section updates any changes in the institutional 
information provided in the PSAR. 

1.3 Site Description A description of the site land use, 
meteorology, hydrology, geology, and 
seismology is provided. 

This section address any existing or planned changes 
in land use from that provided in the PSAR.  The 
FSAR provides any new meteorology, hydrology, 
geology, and seismology data made available.  
However, the level of detail provided for these subject 
areas is not significantly different between the two 
SARs.  The FSAR summarizes data obtained during 
the Facility excavation that confirms the adequacy of 
the design.  This includes the results of field and 
laboratory investigation of soil properties. 

2.1 Organization and 
Administration 

The Project organizational charts with a focus 
on the design and construction management 
organizations are provided.  An organization 
chart for the operational phase is also 
presented.  More definitive information on the 
roles, responsibilities, and interfaces for 
project management, engineering, construction 
management, inspections, procurement, quality 
assurance, records management, and nuclear 
safety functions is included.  Section 2.1 also 
provides the criteria to determine minimum 
staffing requirements. 
A summary of procedures to be developed to 
implement the regulatory requirements 
addressed in this section is presented. 

The section contains an update to the organizational 
structure of Project with a focus on operational and 
operational support organizations.  This section also 
includes: 
1 Title of each position that is important to public 

and worker safety and reporting relationship 
2 Description defining qualifications, 

responsibilities, and authorities for each position 
related to safety 

3 Organizational charts of the line organization 
and safety organization 

4 Title of the individual delegated overall 
responsibility for the safety programs who has 
the authority to shut down operations if they 
appear to be unsafe, including independence of 
this authority from operational constraints 

5 Lines of responsibility and authority for safety 
6 Lines of communication and interfaces between 

organizations inside the facility 
7 Availability of personnel within the safety 

organization to carry out the assigned function 
Specific information on procedure development and 
minimum staffing requirements is provided. 
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2.2 Safety Committees Information on responsibilities, authorities, 
and proposed charters of safety committees, 
and oversight groups is provided. 

This section updates information on safety 
committees, and oversight groups that are established 
following issuance of the PSAR and addresses any 
new safety committees that have been established. 

3.1 Configuration 
Management 

This section contains specific information on: 
1 Content and reference to procedures used 

to maintain effective configuration 
management of the WTP 

2 Scope of identified systems, structures, 
and components (SSCs) and their 
relationship to the contents of 
Chapter 4.0, “Integrated Safety Analysis” 

3 Description of the design information 
package contents to be provided to the 
safety analysts 

4 Change control system specifics, 
including identification, technical and 
management reviews, documentation, 
and implementation 

5 Specific physical configuration 
assessment, and periodic equipment 
performance monitoring 

6 Design, installation, and testing of facility 
modifications 

7 Revision of operating, test, calibration, 
surveillance, and maintenance procedures 
and drawings 

8 Selection and control of replacement 
parts 

9 Description of how the WTP design 
requirements and design basis were 
established and documented 

A summary of procedures developed to 
implement the regulatory requirements 
addressed in this section 3.1 is presented. 
This section also includes a draft of the 
unreviewed safety question process. 

Specific information on the content of procedures and 
training developed is provided. 
The final unreviewed safety question process is 
provided. 

3.2 Maintenance A list of Safety Design Class/Safety Class and 
Safety Design Significant/Safety Significant 
SSCs is provided.  The maintenance 
implementation plan is described to such a 
level that maintenance philosophy and 
approach are evident. 

The FSAR may modify the list of SSCs actions to be 
addressed based on safety analysis of the final design.  
Specific information on procedures and training 
developed to implement the requirements of 
section 3.2 is provided.  In addition, the elements of 
the finalized maintenance implementation plan is 
described.  Also discussed is the application of 
information obtained from demonstration testing and 
commissioning programs to the maintenance program 
(the latter by FSAR amendment after initial 
submittal). 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

Appendix G: Ad Hoc Implementing Standard for Safety Analysis Reports 

2/27/2006 4:15 PM 

G-8 

Table G-2 Planned Differences Between Regulatory Guide 3.52 PSAR and FSAR Content 1 
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3.3 Quality Assurance Information related to the roles, 
responsibilities, and interfaces for project 
management, engineering, construction 
management, inspections, procurement, quality 
assurance, records management, and nuclear 
and process safety functions is provided.  
Included is the organizational structures of the 
quality assurance organization. 
The PSAR describes the quality assurance 
requirements of SSCs. 
Requirements for procedures to implement the 
regulatory requirements is presented. 

For the FSAR, this section focuses on the quality 
assurance program for the operating WTP.  Specific 
information on procedures and training developed to 
implement the requirements of section 3.3 is provided.

3.4 Training and 
Qualification 

A description of the performance-based 
training program for operational and support 
personnel, including a detailed description of 
the training development process, is provided.  
The administrative process to be applied to 
training activities is described to a level such 
that the elements of the program and 
management’s commitment to training is 
evident. 

Details on the training and qualification program are 
provided.  Also discussed is the application of 
information obtained from demonstration testing and 
commissioning programs (the latter by FSAR 
amendment after initial submittal). 

3.5 Human Factors This section documents the criteria by which 
human factors are considered in the facility 
design and operation. 

This section states how human error in facility 
operations was taken into account in the design by 
facilitating correct decisions by operators and 
inhibiting wrong decisions.  Consideration given in 
the design to detecting and correcting or compensating 
for errors is discussed. 

3.6 Audits and Assessments Information on the performance of audits and 
assessments is incorporated into this section. 

This section is focused on audits and assessments 
performed during WTP operation.  Specific 
information on procedures and training developed to 
implement the requirements of this section is 
provided. 
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3.7 Incident Investigation This section includes the following: 
1 Provisions for establishing investigating 

teams 
2 Functions, responsibilities, and scope of 

authority of investigating teams 
3 Qualifications of internal and/or external 

investigators on investigating teams 
4 A description of the procedures to ensure 

prompt investigation of an incident 
5 Policy directives that the investigative 

process and the investigating team be 
independent of line management and that 
participants be assured of no retribution 
from participating in investigations 

6 The approach proposed to determine the 
root cause(s) of incidents to ensure that 
the process is reasonable, systematic, and 
structured 

7 Methods to ensure that corrective actions 
to resolve findings from incident 
investigations are tracked to completion 

8 Identification and application of lessons 
learned 

9 Specific reporting criteria for incident 
reporting during the construction phase. 

A summary of procedures developed to 
implement the regulatory requirements 
addressed in section 3.7 is presented. 

Specific information on procedures and training 
developed to implement the requirements is provided.  
Included are specific reporting criteria for incident 
reporting during the operations phase. 

3.8 Records Management This section contains the organization structure 
and a description of the records management 
system, including authorities, responsibilities, 
and qualifications of personnel managing 
Environmental, Safety, and Health (ES&H) 
records. 
A summary of procedures developed to 
implement the regulatory requirements 
contained in section 3.8 is presented. 

Specific information on procedures and training 
developed to implement the requirements is provided. 

3.9 Procedures A description of the administrative controls to 
ensure that work is performed in accordance 
with established technical standards and using 
approved instructions and procedures is 
provided. 

This section describes the detailed processes of 
selecting activities requiring operating, emergency, 
and support procedures; preparing procedures; 
verifying and validating procedures; and reviewing 
and approving procedures.  In addition, the program to 
administratively control procedures and their use is 
described in detail. 
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3.10 Testing Program and 
Preoperational Safety 
Review 

This section describes the analysis used to 
identify and define pre-operational and 
commissioning tests and describes tests 
required to ensure compliance to safety 
specifications.  The testing program and 
controls are described to a level such that the 
testing philosophy and approach are evident.  
The prestart safety review approach is 
described to a level such that the areas to be 
evaluated and the evaluation approach are 
evident. 

This section may modify the list of required safety 
improvement program and commissioning tests based 
on safety analysis of the final design.  In addition, the 
administrative and program controls applicable to the 
test program are described in full. 

3.11 Operational Practices A description is provided of operational 
practices influenced by design details (i.e., 
communications systems, operational hazards 
associated with systems and hardware, and 
control area arrangements). 

A description is provided of the operational practices 
influenced by the final design.  In addition, final 
descriptions are provided on controls and 
administration of operational practices. 

4.0 Integrated Safety 
Analysis 

The methodology for hazards identification 
and accident analyses is described.  The 
accident consequence analyses include 
margins in assumptions, boundary conditions, 
modeling and comparisons to acceptance 
criteria, as appropriate, to account for 
uncertainties in the design and plans for 
operation.  Section 4.7 addresses the 
relationship of these uncertainties to the need 
to provide sufficient information in the 
construction authorization package to allow for 
issuance of the construction authorization. 

Assumption used the PSAR to account for 
uncertainties in the design and plans for operations are 
removed from the FSAR analysis to the extent that 
these uncertainties have been resolved. 
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4.2 Facility Description In addition to providing a general description 
of the facility, this section discusses the basic 
civil/structural criteria to be applied to the 
design.  For those structures classified as 
Safety Design Class/Safety Class, this includes 
the following: 
1 Design codes, standards, and 

specifications 
2 Loading criteria and load combinations 
3 Design and analysis methodology 
4 Structural acceptance criteria 
5 Criteria for identifying testing and 

in-service inspection requirements 
6 Material specifications 
7 Special construction features 
This section also discusses: 
1 Assumed soil properties 
2 Excavation, backfill, and recompaction 

criteria 
3 Assumed bearing capacity of the soil and 

the safety factor applied to this capacity 
4 Expected static and dynamic building 

total and differential settlements.  Less 
detail is provided for Safety Design 
Significant/Safety Significant structures. 

Section 4.2 gives specific attention to those 
structures classified in section 4.8 as Safety 
Design Class/Safety Class. Structures located 
away from the buildings containing significant 
hazards and that have no relationship to 
nuclear or process safety are briefly described 
(e.g., structural design, and the contents and 
functions of the building) and identified on a 
plot plan. 

The FSAR updates the facility description and basic 
civil/structural criteria provided in the PSAR.  It 
follows with discussions of the results of the 
application of these criteria to specific features of the 
facility.  Examples are as follows: 
1 The confirmation of soil properties obtained 

during excavation 
2 A table providing the building total and 

differential settlement data obtained 
3 Derived soil damping values 
4 The results of the soil/structure analysis 
5 Developed floor response spectra and time 

histories 
6 A list of moderate and high energy systems 
7 A list of specific missile and jet impingement 

sources, targets, and barriers provided. 
Also provided are updated plan and section drawings 
for structures classified as Important-to-Safety.  These 
drawings show the basic floor arrangements, location 
of major systems and equipment, and basic building 
dimensions. 
For those structures classified as Safety Design 
Class/Safety Class, the drawings also show key 
structural elements, such as panel and floor 
reinforcements, cell liners, leak chases, major 
equipment anchors, and the use of masonry walls. 
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4.3 Process Description The description of process systems includes 
process flow diagrams for the major systems 
with instrumentation, sample points, and 
control features noted to the extent they have 
been developed.  Heat loads are provided for 
heat transfer systems important to the safety 
analysis.  Design features and parameters 
important to section 4.7, “Results of the 
Integrated Safety Assessment”, are provided.  
This section contains the following additional 
detail for each system classified as Safety 
Design Class/Safety Class: 
1 The specified safety function(s) with 

reference to PSAR section 4.7 for the 
basis 

2 The design basis to be applied in the 
development of the system design 

3 Design margins to be applied 
4 The criteria to be used for the 

development of material specifications 
5 Criteria to be used to determine design 

limits (such as pressure and temperature) 
6 Criteria to be used to identify the need for 

instrumentation to monitor process 
conditions and the design criteria for such 
instrumentation (e.g., application of the 
single-failure criterion, and testability). 

For many cases, the design criteria provided 
are those included in the SRD. 

This section updates the PSAR description of process 
systems.  Process and instrumentation diagrams are 
provided for major systems.  In addition, for those 
systems classified as Safety Design Class/Safety 
Class, the FSAR describes how the design 
requirements provided in the PSAR are reflected in 
the final design.  For each system classified as Safety 
Design Class/Safety Class, the following are provided:
1 The specified safety function(s) with reference to 

section 4.7 for the basis 
2 The design basis 
3 The design safety margins provided by the final 

design 
4 Important quantitative design parameters met by 

the system design with their basis (e.g., heating, 
ventilation, and air-conditioning flow, and what 
established the minimum and maximum flow 
limits) 

5 Material specifications 
6 Established design limits and their basis (e.g., 

maximum pressure and temperature limits and 
what established these limits) 

7 Instrumentation provided with attributes, 
including redundancy, diversity, in situ 
testability, environmental qualification, failure 
mode on loss of power, and the surveillance 
requirements as defined in section 4.8, “Controls 
for Prevention and Mitigation of Accidents”. 

The means by which the monitoring requirements 
established in section 4.8 are also to be discussed in 
the FSAR. 
Potential adverse system interactions between systems 
of various design classification are addressed. 
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4.7 Results of the Integrated 
Safety Analysis (ISA) 

In addition to providing the results of the 
Process Hazards Analysis (PHA) and accident 
analysis, this section discusses the 
uncertainties of the PHA and accident analysis 
and relates these uncertainties to the required 
content of the construction authorization 
package.  Section 4.7 provides the basis for the 
conclusion that resolution of the uncertainties 
will not have a significant impact on the 
construction authorization request.  This 
discussion includes the following: 
1 Characterization of the specific technical 

information that must be obtained to 
demonstrate acceptable resolution of the 
uncertainties 

2 An outline and schedule of the program 
to resolve uncertainties 

3 A discussion of the design and/or 
operational alternatives to resolve the 
uncertainties 

Section 4.7 of the PSAR also describes the 
preliminary Fire Hazard Analysis (FHA) and 
the consequence of each design-basis fire 
scenario, including the consequences in the 
area of origin and adjacent areas. 

This section documents the resolution of any 
uncertainties identified in the PSAR. 
The FSAR describes the final FHA and all resolved 
uncertainties previously included in the PSAR and 
additional fire protection measures and equipment 
design. 

4.8 Controls for Prevention 
and Mitigation of Accidents 

Draft Technical Safety Requirements are 
included. 

Final Technical Safety Requirements are included. 

5.0 Radiation Safety This chapter identifies the radiological 
exposure standards by which the radiation 
safety program is developed and the facility is 
operated to ensure the radiological safety of 
the public and workers.  This chapter identifies 
the radiation protection criteria to be 
implemented in the facility design. 

This chapter reflects the final facility design 
developed to the radiation protection criteria.  It also 
describes the facility organization and plans for the 
conduct of operations.  This chapter includes detail on 
facility operation within the radiological protection 
program exposure standards and other radiological 
protection requirements. 

6.0 Criticality The methodology for criticality analyses is 
provided to the extent the need to perform 
criticality calculation is found to be 
appropriate.  The analyses may include 
margins in assumptions, bounding conditions, 
modeling and comparisons to the acceptance 
criterion, as appropriate, to account for 
uncertainties in the design and plans for 
operation. 

Assumptions used in the PSAR to account for 
uncertainties in the design and plans for operations are 
removed from the FSAR criticality analysis to the 
extent that these uncertainties have been resolved.  
The FSAR describes the remaining criticality controls 
appropriate for the WTP. 

7.0 Chemical Safety The chapter identifies the program standards 
by which the chemical safety program is 
developed and operated to protect the public 
and workers against chemical hazards and 
hazardous situations.  This chapter identifies 
criteria to be used for the development of 
chemical safety controls. 

The chapter reflects the final facility design and 
facility organization and the developed plans for 
conduct of operations as related to chemical safety.  
This section also identifies the specific chemical 
safety controls to be implemented for protection of the 
public and workers. 
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8.0 Fire Safety This chapter describes automatic and manual 
fire protection features and administrative 
controls of the fire safety program.  Also 
described are features of the ventilation 
system, building layout, and emergency egress 
routes important to fire safety. 

Administrative controls to be implemented for the fire 
safety program are described, including final 
responsibilities of response forces, and the pre-fire 
plan used by firefighting personnel to suppress fires 
safely and effectively. 

9.0 Emergency Management This chapter identifies the applicable 
requirements and criteria to which the WTP 
Emergency Management Program are 
developed.  A general outline of the program is 
presented and the relationship to the Hanford 
Site and local emergency management 
programs is discussed.  Information is 
presented to demonstrate that the WTP staff 
will be able to attain an acceptable state of 
emergency preparedness by the time the 
facility becomes operational. 

The FSAR discusses and references the specific 
emergency plan and implementing documentation 
prepared for the WTP.  Specific aspects of all 
elements of the emergency preparedness program are 
discussed.  Information is presented demonstrating the 
developed emergency preparedness program is 
compliant with applicable requirements, regulations, 
criteria, and guidance, and capable of responding to 
any operational emergency at the facility. 

10.0 Environmental 
Protection 

This chapter references the WTP 
Environmental Report submitted in Part A. 

This chapter references the WTP Environmental 
Report as a new or revised Environmental Report and 
is not required to support the operating authorization 
request. 

11.0 Deactivation and 
Decommissioning 

This chapter identifies design considerations 
given to facilitate deactivation and 
decommissioning.  It also discusses in general 
terms the planning, safety analysis, and 
regulatory considerations to be given to 
deactivation. 

The chapter describes the specific design features 
included to facilitate deactivation and 
decommissioning.  The level of detail for planning, 
safety analysis, and regulatory considerations to be 
given to deactivation is about the same as that 
provided in the PSAR.  The FSAR is amended near 
the end of waste processing operation to provide more 
specific information regarding deactivation.  (See 
Integrated Safety Management Plan Table 9-5.) 

1 Standard Format and Content for the Health and Safety Sections of License Applications for Fuel Cycle Facilities, Regulatory 
Guide 3.52, Revision 2, draft, US Nuclear Regulatory Commission, Washington, DC (NRC 1995). 
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The SARs should include multiple volumes.  Volume I should provide information that is applicable to 
more than one of the facilities (e.g., Pretreatment, Low-Activity Waste Vitrification, High-Level Waste 
Vitrification, and Balance of Facilities).  Other volumes should be facility specific and contain, at a 
minimum, chapters 2, 3, 4, and 5. 
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1.0 Introduction 

The Waste Treatment and Immobilization Plant (WTP) will treat a wide range of radioactive wastes.  As 
the waste enters the plant, all of the waste will be alkaline.  Part of the treatment process may, however, 
require the waste stream to be acidified.  Whether the waste is acidic or alkaline, the materials of 
construction will be subject to corrosion. 
 
Corrosion is a degradation process affected by many parameters such as temperature, chemistry, flow 
rate, stress, and/or vibration.  The degradation may be electrochemical in nature, chemical, mechanical, or 
a combination of all.  Often combinations of parameters act synergistically, sometimes reducing the 
corrosion rate but often accelerating the rate or changing the mechanism. 
 
Erosion is the removal from the surface by the action of particles in a moving liquid or gas or liquid 
particles in a moving gas.  In WTP, many of the waste treatment streams contain solids.  Others, such as 
off-gas lines, may contain liquid or solid particles.  Erosion is a function of the fluid velocity and particle 
size, shape, and relative hardness.  Erosion-corrosion is corrosion exacerbated by the erosive removal of 
protective layers, which allows corrosion to proceed at a high rate. 
 
Evaluation, selection, and establishment of corrosion and erosion control measures begin with design and 
are implemented during construction and maintained during operation.  Assessments are performed to 
ensure that vessel and piping systems have sufficient structural integrity and are acceptable for the storing 
and treatment of radioactive and/or chemical materials. 
 

2.0 Corrosion Evaluations and Material Selection 

Material selection begins with the chemistry conditions enveloping the expected process stream 
conditions.  Additional information may include off-normal or accident conditions.  Process information 
such as chemistry conditions, temperature ranges, fluid velocities, and radiation fields are determined for 
each vessel and associated piping.  External conditions are also determined.  Various materials are 
evaluated for general corrosion, pitting corrosion, stress corrosion cracking, crevice corrosion, end grain 
corrosion, corrosion at welds, microbiologically induced corrosion, corrosion fatigue, vapor phase 
corrosion, erosion, galling, fretting, wear, galvanic corrosion, cavitation damage, and creep.  The 
acceptable materials are identified, and the least cost acceptable material is generally selected.  General 
corrosion rates are derived from the literature, laboratory investigations, and experience at other plants, 
and a general corrosion allowance for a 40 year life is specified. 
 
The process chemistry conditions for an evaluated important to safety (ITS) component are provided and 
documented on a Material Selection Data Sheet.  The information is used in the preparation of the 
Corrosion Evaluation, which includes the process chemical conditions, corrosion analyses, material 
selected, corrosion allowance, and operating limitations.  The Corrosion Evaluation is independently 
originated and checked by two separate materials engineering technology engineers who are familiar with 
the wear characteristics of the materials evaluated and the expected wear due to erosion and corrosion 
from the WTP process flow streams.  Operation limitations due to the material selected are identified by 
Engineering and are checked by Operations.  The Corrosion Evaluation is further reviewed by a materials  
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engineering technology senior specialist in materials selection and/or corrosion control and by a corporate 
materials specialist to provide adequate assurance that the correct material has been chosen. 

3.0 Corrosion and Erosion Mechanisms and Solutions 

3.1 General Corrosion 

General (uniform) corrosion rates for materials of construction on this project have been derived from the 
literature, laboratory investigations, and plant experience.  These data are used to set corrosion allowances 
for vessels or piping manufactured from the specified grades of material. The general/uniform corrosion 
rates of the selected austenitic stainless steels and the various Ni/Cr/Mo alloys are less than 1.0 mpy. 
 
Parameters that affect general corrosion include the conductivity of the solution, temperature, velocity 
(whether reactants are brought to the surface or corrosion products are removed), pH, redox potential, and 
concentrations of reactants and products.  The effect is of each of these parameters on the corrosion rate 
depends on the particular system and the operable corrosion mechanism.   
 
Once a material is selected based on considered corrosion mechanisms, a general corrosion rate shall be 
specified based on the process chemistry and parameters and any operating restrictions are specified to 
keep the chemistry and parameters within the expected ranges. 
 
3.2 Pitting Corrosion 

Pitting corrosion can take place in austenitic stainless steels, or other alloys that passivate, and usually 
occurs in the presence of chlorides or sulfates.  However, the efficacy of these ions in promoting pitting 
depends on the presence of other ions, particularly nitrates and, in high radiation fields radiation 
generated species. 
 
Where pitting could be a potential source of corrosion, a more resistant material than 304L such as, 316L, 
6 % Mo, or Ni/Cr/Mo alloys shall be used. 
 
3.3 End Grain Corrosion 

End grain corrosion is preferential corrosion, which occurs along the worked direction of wrought 
stainless steels exposed to highly oxidizing acid conditions as well as in other alloys under the “suitable” 
conditions. This is generally not a problem unless end grains are exposed in a highly oxidizing acid 
condition at high temperatures. 
 
The exposure of end grains to highly oxidizing acid conditions at high temperatures shall be avoided 
 
3.4 Stress Corrosion Cracking 

Most metals and particularly alloys, including stainless steels and the nickel base alloys, can suffer stress 
corrosion cracking (SCC).  SCC is a phenomenon which occurs when the appropriate stress is applied to 
the metal, a conducive environment is present, and the metal is susceptible. 
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For a given alloy there are generally only a few agents that will trigger cracking, three of the more 
common being chloride, hydroxide, and nitrate. 
 
The use of low carbon “L grade” alloys should prevent intergranular stress corrosion cracking (IGSCC).  
Caustic SCC occurs in carbon steel and 300 series stainless steels at temperatures greater than about 
140 °F.  Nickel rich alloys tend to be more resistant.  
 
Where SCC could be a potential source of corrosion, low carbon alloys such as 304L or 316L or more 
resistant alloys such as 6 % Mo and Ni/Cr/Mo alloys shall be used.  It is also important to ensure that 
stainless steel is not contaminated with carbon if welded directly to the stainless steel structure.  
Otherwise, it is possible for the stainless steel to be more susceptible to stress corrosion cracking and 
other forms of intergranular attack. 
 
3.5 Crevice Corrosion 

Crevice corrosion is a form of localized corrosion that can occur within crevices or at shielded surfaces 
where a stagnant solution is present, e.g., at metal/metal or metal/non-metal junctions such as under bolts, 
gaskets and valve seats. The presence of solid precipitates/sludges can also create crevice corrosion 
conditions.  Crevice corrosion is similar to pitting in mechanism, though generally not so rapidly 
debilitating.  It can, however, lead to pitting or stress corrosion cracking. 
 
In general, crevices are avoided in highly oxidizing situations.  Where crevice corrosion could be a 
potential source of corrosion, low carbon alloys such as 304L or 316L or more resistant alloys such as 
6 % Mo and Ni/Cr/Mo alloys shall be used. 
 
3.6 Corrosion at Welds 

Laboratory investigations and plant experience indicate that, providing correct weld procedures are 
followed, no preferential corrosion of weld beads or heat affected zones occurs in nitric acid based 
streams.  Thus, no additional corrosion allowance is made for weld bead corrosion.  The alloys most 
commonly used on the project, alloys, 304L, 316L, 6 % Mo, and C-22, do not suffer from this form of 
knife line corrosion and this failure mechanism is not relevant for systems built from them. 
 
3.7 Microbiologically Induced Corrosion (MIC) 

Typically, MIC is not observed in operating systems, with the exception of cooling water systems. To 
minimize the potential of MIC only treated process water, potable water, or deionized (demineralized) 
water shall be used.  Flushing or hydrostatic test water shall be drained or treated if left standing in the 
pipe after the completion of testing or, shall be treated with low concentrations of sodium hypochlorite, 
checked periodically to ensure the absence of microbiological activity and the chlorine level is adequate 
to control MIC and not harm the materials of construction. 
 



River Protection Project - Waste Treatment Plant 
Safety Requirements Document Volume II 
24590-WTP-SRD-ESH-01-001-02, Rev 4 

Appendix H: Ad Hoc Implementing Standard for Erosion/Corrosion and Assessments 

2/27/2006 4:20 PM 

H-4 

3.8 Fatigue/Corrosion Fatigue  

Fatigue is the phenomenon leading to fracture under cyclic stresses that have a maximum value of less 
than the tensile strength of the material.  Corrosion fatigue is fatigue exacerbated by corrosion concurrent 
with or subsequent to the application of the stress. 
 
The vessels and piping shall be designed to accommodate the expected fatigue cycles over the 40 year 
design life. 
 
3.9 Vapor Phase Corrosion 

Conditions in the vapor phase and at the vapor/liquid interface can be significantly different than in the 
liquid phase.   
 
The corrosion in these vapor regions may be different from that in the bulk liquor and shall be considered 
in specifying corrosion allowances.  
 
3.10 Erosion 

This is the removal of material from a metal surface by the action of particles in a moving liquid or liquid 
particles in a moving gas/vapor.  In the WTP, many of the streams contain solids, for example, the waste 
and glass-former supply lines.  Others, such as steam lines, may contain other liquid or solid particles.  
Erosion is a function of the fluid velocity, particle size, shape, and the relative hardness of the particles to 
that of the material of construction. 
 
The wear due to erosion will be justified in a calculation. 
 
3.11 Galling of Moving Surfaces 

Where two metals are moving in contact with each other without lubrication, there is a risk of damage to 
their surfaces.  
 
Where galling could occur, a material grade, such as UNS S21800, which is less susceptible to galling, 
shall be used for at least one of the components or the use of dry lubricants or metallic coatings shall be 
used. 
 
3.12 Fretting/Wear 

Fretting results from the rubbing of two contacting surfaces.  Fretting occurs at low amplitudes and can 
result in pit-type defects. 
 
Where fretting or wear is a potential issue, such as in pipes passing through baffle plates, an appropriate 
additional corrosion allowance shall be added. 
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3.13 Galvanic Corrosion  

When a metal is immersed in a liquid it will establish a corrosion potential or rest potential at which the 
rate of anodic reaction is equal to the rate of cathodic reaction.  When two dissimilar metals are placed in 
electrical contact in such a solution, an electrochemical cell will be set up and the difference in their rest 
potentials will cause a current to flow between them. 
 
In the WTP, though several alloys may be used in a given vessel, they often will be similar and corrosion 
potential differences may not be great.  This similarity may cease, for example, in a crevice where one 
component may become active and corrode severely.  Due to the use of steam ejectors and heated tanks, 
there are opportunities for the presence of thermogalvanic corrosion cells to be set up.  If two portions of 
the same component are at different temperatures, the warmer section often becomes the anode and 
corrodes. 
 
Galvanic corrosion protection shall be provided where required. 
 
3.14 Cavitation Damage 

This is caused by the formation and collapse of vapor bubbles in a liquid near a metal surface.  It is not 
usually found in reprocessing plants but the possibility for cavitation damage exists in high velocity 
fluids, such as those found in fluidic devices or centrifugal pumps.  Cavitation has not been encountered 
in fluidic devices nor in pumps when the devices are designed and operated under proper conditions. 
 
Pumping systems and agitators shall be designed to minimize cavitation.  The velocity in copper alloys, in 
hot water shall be less than 1.5 fps and in cold water shall be less than 4 to 6 fps to minimize cavitation. 
 
3.15 Creep 

Creep is the continuous increasing deformation of a material over time under a constant load.  It is only 
experienced in chemical plants operating at high temperatures.  The potential sites for creep in the WTP 
are in the thermal oxidizer and at the melters. 
 
The high temperature vessels and piping shall be designed to allow for creep over the life of the 
component. 
 

4.0 Corrosion/Erosion Allowance 

Vessels and piping can be classified into the following groups: 
 
• Vessels and piping in which the corrosion rates can be definitely established using information 

available regarding the chemical characteristics of the substances contained.  Where the corrosion rate 
is closely predictable, a corrosion allowance at least equal to the expected corrosion loss over a 40 
year design life shall be specified. 
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• Vessels and piping in which the corrosion rates are known to be relatively high and are either variable 
or indeterminate in magnitude.  Where the corrosion rates are known, a reasonable corrosion 
allowance, which includes any uncertainty in the corrosion rate, shall be specified. 

• Vessels and piping in which the corrosion rates are indeterminate and are known to be relatively low.  
Where the corrosion rates are indeterminate but expected to be low, a minimum standard corrosion 
allowance (typically 0.04 inch over 40 years) shall be specified. 

• Vessels and piping in which corrosion effects are known to be negligible or entirely absent.  When 
corrosion effects can be shown to be negligible or entirely absent, no corrosion allowance need be 
specified. 

• The bulk velocity of slurries containing glass formers, within piping, and the free stream velocity 
along the wall of vessels should be less than 10 fps.  The wear due to erosion from flow streams that 
contain glass formers is expected to be less than 0.125 inch (125 mil) in stainless steel provided the 
velocity is less than 10 fps.  The required wear allowance for these cases shall be 0.125 inch.  The 
required wear allowance for slurries containing glass formers having velocities greater than 10 fps, or 
by the use of different materials of construction, shall be justified by calculation. 

• Liquids containing less than or equal to 2 weight percent undissolved solids without glass formers 
should have a bulk liquid velocity within piping, and the free stream velocity along the wall of vessels 
of less than 12 fps.  The required 40-year erosion allowance for erosion of type 304L and 316L 
stainless steel in these cases shall be 0.004 inch (4 mil). 

• Liquids containing greater than or equal to 2 weight percent undissolved solids without glass formers 
should have a bulk liquid velocity within piping, and the free stream velocity along the wall in vessels 
of less than 12 fps.  The required 40-year erosion allowance for type 304L and 316L stainless steel in 
these cases shall be 0.016 inch (16 mil) provided the undissolved solids concentration is less than or 
equal to 27.3 weight percent.  The required wear allowance for erosion due to bulk liquid or free 
stream velocities greater than 12 fps, undissolved solids concentrations greater than 27.3 weight 
percent, or different materials of construction, shall be justified by calculation. 

5.0 Vessel and Piping Assessments 

There are four general types of processes, assessments, and inspections for ITS vessel and piping systems: 
design process, installation inspections, routine inspections, and integrity assessments. 
 
The design process will ensure that an ITS vessel and associated piping systems have sufficient structural 
integrity and are acceptable for the storing and treatment of radioactive and/or chemical materials.  The 
design process will ensure that the vessel and associated piping have sufficient structural integrity and are 
acceptable for performing their safety functions.  Part of this design process includes the review of factors 
affecting the potential for corrosion, corrosion protection systems, materials selection report, and 
associated corrosion evaluations.  The design process will ensure that the foundations, structural supports, 
seams, connections, and pressure controls are adequately designed.  It will also ensure that the vessel or 
piping system has sufficient structural strength, compatibility with the process flow stream, and corrosion 
protection to ensure that it will not collapse, rupture, or fail.  As part of the design process, a corrosion 
expert will make recommendations for corrosion protection of any external metallic components in 
contact with soil. 
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The following types of information will be reviewed to determine whether the ITS vessel and associated 
piping system are adequately designed: 
 
• Design drawings  
• Specifications  
• Mechanical data sheets 
• Piping class sheets 
• Layout drawings 
• Isometric drawings 
• Stress analyses 
• Structural calculations 
• Cathodic protection design documentation 
• Secondary containment drawings 
• Process stream characteristics 
• Pressure control systems 
• Piping and instrument diagrams 
• Materials selection report 
• Associated corrosion evaluations 
 
Installation inspections of ITS vessels and piping will include: 
 
• Placement of shop and field erected vessels 
• Installation of secondary containment liners 
• Installation of piping, piping supports, ancillary equipment, and in-line components 
• Installation of cathodic protection when required  
• Non-destructive examination where required 
• Visual and pressure testing 
• Tightness testing prior to placing the system in service 
 
Routine inspections for ITS vessels and piping systems (such as visual inspections, camera inspections, or 
sump monitoring) are performed where practicable to ensure waste has not leaked out of the piping 
system.  Jumpers can be inspected to determine if they have been subjected to corrosion or erosion 
damage. 
 
Periodic integrity assessments will be performed where practicable.  The periodic integrity assessments of 
vessels and piping will include as a minimum the review of applicable process chemistry and operating 
conditions over the period to ensure that they have stayed within the specified ranges and the 
determination of the effect on corrosion or erosion of any deviations from the specified ranges. 
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Where consistent with keeping the radiation exposure as low as reasonably achievable (ALARA), the 
periodic integrity assessments of piping and vessels may include non-destructive examination (NDE) of 
welds or determination of wall thickness in order to detect potential degradation in selected accessible 
systems.  Identifying and evaluating potential degradation mechanisms will help identify areas where 
additional inspection may be required.  However, adjustments to inspection strategy should account for 
consequences of a failure as well.  Other factors include material of construction, design conditions 
relative of operating conditions, design codes and standards used, effectiveness of corrosion monitoring 
programs, and quality of maintenance programs. 
 
An in-service inspection description as to where baseline measurements of welds or wall thicknesses 
should be taken shall be made available to DOE 6 months prior to hot commissioning to provide 
information that can be used to create an in-service inspection plan.  Among the considerations to be 
considered when locating in-service inspection points are: 
 
• Material of construction 
• Corrosive characteristics of the contained substance  
• Erosive characteristics of the contained substance  
• The velocity or turbulence of contained substance at the point of inspection 
• Scope of information to be obtained (representative of other vessels or piping) 
• Access to the point (either manually or remotely) 
• Jumpers may be used where representative of the vessel or piping characteristics 
• Inspection methods, scope, tools and techniques that can be used 
• Radiation exposure to personnel performing the inspection 
 
In-service inspection shall be made at the selected points during routine or maintenance outages where 
practicable and within 10 years after start of hot operations.  Process vessels and piping inspections shall 
be categorized into different classes.  Vessels and piping with higher potential for corrosion or erosion 
shall be inspected within 7 years after hot commissioning.  Other vessels and piping with a lower 
potential for corrosion and erosion shall be inspected within 10 years after hot commissioning.  
Subsequent inspection intervals may be reduced or increased based on process conditions, operating 
history, inspection results, and the expected remaining corrosion life of the vessel or piping. 
 

6.0 Inaccessible Areas 

The WTP design incorporates the “black cell” concept as a key part of the facility design for the 
Pretreatment (PT) and High Level Waste (HLW) facilities.  This entails locating certain equipment in 
shielded cells for which no maintenance or entry is planned for the 40-year design life of the plant.  Key 
to the approach is the limitation of equipment in the cell to types that require no maintenance.  Thus the 
contents of the black cells are limited to vessels and associated pumping, mixing, and sampling systems.  
These systems employ fluidics (air-driven pulse jet mixers (PJMs) and reverse flow diverter (RFD) 
pumps with no moving parts) rather than motor-driven pumps or mechanical agitators to avoid equipment 
requiring maintenance or repair.  In addition most of the fluid systems in WTP are low pressure, low 
temperature systems which have low working stresses.  In these areas of WTP, detailed in-service 
inspection of vessels and piping during operation is impractical since access has not been provided or the 
radiation levels are too high to permit personnel access.  In order to ensure that the piping and vessels in 
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these areas are adequately designed and fabricated to last for a design life of 40 years without in-service 
inspection the following features have been included. Some of these features are included in the “black 
cell” vessels and piping systems to achieve a comparable reliability with systems that are expected to last 
over 40 year design life without failure. 
 
• Correct Material Selection – Materials are selected and evaluated to ensure that they are compatible 

with the expected operating conditions (including temperature, pH, and chemistry) and will last for a 
design life of 40 years. 

• Adequate Corrosion Allowance – The minimum general corrosion allowance for a design life of 40 
years is determined based on the expected corrosion rate at the operating conditions. 

• High Quality Assurance Requirements – For vessels containing significant quantities of radioactive 
waste, quality assurance program requirements for nuclear facilities (NQA-1) are specified. 

• Vessel Design – The vessels are designed, fabricated, installed, and tested to American Society of 
Mechanical Engineers (ASME) Boiler and Pressure Vessel Code, Section VIII, Division 1, which is 
the industry standard for reliable vessels.   

• Piping Design – The piping is designed, fabricated, installed, and tested to ASME B31.3, which is the 
petroleum refinery and chemical industry standard for reliable piping. 

• Redundant Components – Where appropriate, redundant system components are installed in the cells 
and in the vessels; specifically, spare RFD pumps and (PJMs) are included in the design.  Once a 
failure is identified, the component can be replaced by a redundant unit.  In some cases bulges have 
been provided for additional access to redundant components. 

• Flushing Provisions – Connections are provided where required to permit flushing of potentially 
corrosive deposits and unplugging of fluidic pumps. 

• Fatigue Analyses – Fatigue analyses are performed on the vessels and piping in accordance with the 
design codes to ensure that they will last for the number of expected cycles during operation over a 
design life of 40 years. 

• Traceability of Materials – Traceability (such as identification of the item to applicable specification 
and grade of material, heat, batch, lot, part, or serial number or specified inspection, test, or other 
records) is required when specified by codes, standards, or specifications. 

• Control of Welding Processes – Acceptable welding processes are defined in welding specifications 
used for vessels and piping. 

• Positive Material Identification – Positive Material Identification (PMI) is used to check to ensure 
that the correct material has been used in shop fabricated vessels and piping and in selected field pipe 
welds where corrosion is a concern.  

• Volumetric Inspection – Full volumetric inspection of the welds in the primary confinement boundary 
of vessels and of the girth welds in process piping is performed to ensure that weld defects are 
discovered and repaired. 

• Leak Tests - Hydrostatic or pneumatic tests will be used to ensure that the vessels and process 
equipment are leak tight prior to startup.  Hydrostatic, pneumatic, or vacuum box leak tests will be 
used to ensure that the piping is leak tight prior to startup. 

• Cold Chemical Testing – Cold chemical testing with simulants will be performed during startup 
testing which will ensure that the materials selected are compatible with the expected operating 
conditions. 
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• Monitoring of Process Operating Conditions – During operations, samples of the process flow 
streams will be taken periodically to ensure process conditions are within the design conditions.  In 
addition, indications may be available to measure process parameters.  

 
During operation, the sump levels in these areas will be monitored, and if leakage is detected an 
assessment will be made to determine if the source of the leakage can be identified. 
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1.0 Project Integrated Safety Management Approach 

The WTP Project Contractor’s safety approach is implemented with the recognition that the defined work 
for processing and immobilizing Hanford tank waste involves inherent radiological and chemical hazards 
from which hazardous situations may arise.  Throughout this implementing standard, safety refers to 
radiological, nuclear and process safety with the scope of the WTP Project Authorization Basis.  The 
WTP Project Contractor is committed to integrating the development of safety criteria and design 
requirements, the hazard analysis and accident analysis process, and the facility design to minimize the 
risk associated with these hazards and hazardous situations.  The WTP Project Contractor accepts 
responsibility for the safety of the WTP and for adequate protection of the health and safety of the public, 
worker safety, environmental protection, and compliance with applicable laws and regulations. 
 
The safety approach for the WTP Project is based on applying best industry practices and cost-effective 
processes that come from successful and safe operation in the commercial and DOE nuclear environment 
and the chemical process industry.  The purpose of the safety approach is to achieve the following 
objectives. 
 
1) Ensure an adequate level of safety at the facility for the workers and the public. 

2) Comply with applicable laws and regulations. 

3) Conform to top-level safety standards and principles stipulated by the U.S. Department of Energy 
(DOE/RL-96-0006, Revision 2, Top-Level Radiological, Nuclear, and Process Safety Standards and 
Principles for the RPP Waste Treatment Plant Contractor). 

 
See SRD Volume II, Appendix A for the detailed description of the ISM process defined by 
DOE/RL-96-0004, Revision 2, Process for Establishing a Set of Radiological, Nuclear, and Process 
Safety Standards and Requirements for the RPP Waste Treatment Plant Contractor. 
 
Procedures are one tool by which compliance with requirements is ensured during the design, 
construction, commissioning, operation, and deactivation of the project.  All activities that may affect 
safety of the public and workers are performed in accordance with step-by-step instruction provided in 
procedures.  The range of activities covered in procedures includes, but is not limited to: 
 
1) Design control 
2) Procurement activities 
3) Construction activities 
4) Monitoring contractors 
5) Identification and resolution of nonconforming conditions 
6) Operations and maintenance 
7) Emergency plan implementing procedures 
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2.0 Safety Responsibilities 

Safety responsibilities are assigned to and by the WTP Project Manager.  The roles assigned to 
organizations are provided in section 6.0, “Organization Roles, Responsibilities, and Authorities”.  The 
overall, general roles, responsibilities, and authorities assigned to WTP Project organization managers are 
provided in 24590-WTP-QAM-QA-01-001, Quality Assurance Manual for the Design, Construction, and 
Commissioning (DC&C) phase of the Project.   
 
In addition, by these assignments, assurance is provided that the roles identified in the WTP Project 
Safety Analysis Report (SAR) are carried out. 
 
The WTP facility design is based on the design and operational experience gained at other nuclear and 
chemical facilities.  As such, the potential hazards are well understood and lessons learned from earlier 
facilities are applied. 
 

3.0 Authorization Basis 

In this section, the content, control, and update of the authorization basis are discussed.  The authorization 
basis is the composite of information provided by the WTP Project Contractor in response to radiological, 
nuclear, and process safety requirements that is the basis on which the DOE grants permission to perform 
regulated activities related to WTP radiological, nuclear, and process safety.  The authorization basis 
applies to the WTP project.  Compliance to a standard which is included in Volume II of the SRD means 
that all mandatory statements (shall/will/must) applicable to nuclear, radiological, or process safety are 
implemented or deviations justified and approved by the DOE.  Compliance with non-mandatory 
statements (should/may) are not required; but are reviewed and considered for each standard on an 
individual basis.  This review is documented.  Compliance to statements not applicable to nuclear, 
radiological, or process safety may in many cases be required to ensure compliance to regulations outside 
the scope of the DOE review (e.g., environmental protection); however, if no other regulatory entity 
requires compliance via the standard, compliance is not required to be reviewed on an individual basis. 
 
3.1 Content of the Authorization Basis 

The authorization basis for WTP includes the DOE-approved documentation.  This documentation 
includes that information submitted in connection with a request for Standards Approval, a request for 
Construction Authorization, or a request for Operations Authorization as described in DOE/RL-96-0003, 
Revision 2, DOE Process for Radiological, Nuclear, and Process Safety Regulation of the RPP Waste 
Treatment Plant Contractor, and any other information submitted by the WTP Project Contractor in 
connection with these requests.  Amendments to this information may be in the form of revisions to the 
previously submitted documents, or new information that supplements previously submitted information.  
The authorization basis begins at the Standards Approval regulatory action and continues throughout the 
design, construction, commissioning, operation, and deactivation of the WTP. 
 
Other documents generated by the regulator or the WTP Project Contractor may become part of the 
authorization basis for the Project.  This includes correspondence concerning the safety aspects of the 
facility design, construction, operation, and plans for deactivation. 
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3.2 Control of the Authorization Basis 

The AB documents for the WTP Project are considered configured items under Configuration 
Management.  Changes to AB documents are managed by the WTP Project configuration management 
program. 
 
3.3 Changes to the Authorization Basis 

Changes to the authorization basis include changes to the facility design and administrative controls (e.g., 
procedures, programs, plans, or management processes) that are described in the authorization basis or are 
relied on to ensure conformance to the authorization basis.  Changes to the authorization basis are 
managed by a configuration management program using the Project procedure for AB maintenance.  All 
changes to the authorization basis will be in accordance with Office of Safety Regulation Position on 
Contractor-Initiated Changes to the Authorization Basis (RL/REG-97-13). 
 

4.0 Internal Safety Oversight 

Internal safety oversight for the WTP Project involves several oversight functions to ensure safety of the 
public and workers and to preclude environmental degradation.  These internal safety oversight functions 
include corporate safety assessments, management assessments, independent assessments and audits, 
safety committees, incident investigations, maintenance of the authorization basis, and, during 
radiological operations, the USQ process.  Assessments of the WTP Project verify that public and worker 
safety considerations are reflected in the design, procurement, construction, and commissioning of the 
facility.  Assessments are covered in 24590-WTP-QAM-QA-01-001, Quality Assurance Manual.  
Several administrative functions provide information on the adequacy of the oversight functions and also 
provide information used to define the scope of future internal safety oversight functions.  This 
information includes: performance monitoring; performance indicators; lessons learned and industry 
experience; and feedback and trending. 
 
The following activities are part of internal safety oversight: 
 
1) Conducting performance-based assessments that emphasize work activity in progress 

2) Reporting deficient conditions to line management 

3) Following up on corrective actions to prevent a recurrence of the deficiency 

4) Applying performance trending to determine existence of programmatic issues and plan for future 
oversight areas 

5) Understanding the requirements of the Price Anderson Amendments Act and 10 CFR 820, 
“Procedural Rules for DOE Nuclear Activities” 

6) Assisting line management to establish a positive safety culture 

7) Incorporating applicable lessons learned from previous WTP incidents and industry experience at 
other DOE sites and the commercial power industry relevant to the Project oversight program 
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8) Maintaining a continuing interaction with the WTP Project Regulator on the status and direction of 
project oversight activities. 

 
Internal oversight may include participation of staff members external to the WTP Project Contractor.  
Members are selected based on their experience and qualifications to provide different perspectives or 
expertise in specific functional areas. 
 

5.0 Integrated Safety Management 

This chapter describes how safety management is integrated into work planning and performance.  Lines 
of responsibility and authority for integrated safety management issues are described.  Personnel 
qualification, resource allocation, and hazard assessments, controls, and operating conditions are 
discussed. 
 
5.1 Integration Into Work Planning and Performance 

The Project safety management process protects the public, workers, and the environment through 
implementing work practices that never compromise safety for the sake of production or expediency.  
This is achieved by way of the following: 
 
1) Conduct activities in an atmosphere of trust and confidence based on open, honest, and responsible 

communication 

2) Encourage employee feedback 

3) Use proven and effective approaches to risk identification and control 

4) Conduct business with integrity and mutual respect for employees and interfacing organizations 

5) Apply a systematic approach to all activities that affect integrated safety management  

6) Establish clear ownership and accountability 

7) Define and reach agreement with the employees on the work to be accomplished by the facility 
operation and the expectation to accomplish the work in a safe manner 

8) Promote teamwork through involvement of knowledgeable parties 

9) Empower employees to effectively protect themselves, the public, and the environment 

10) Allocate appropriate resources to support integrated safety management activities 

11) Support continuous improvement of integrated safety management performance 

12) Manage and conduct a consistent and project-wide integrated approach to integrated safety 
management for all activities 

13) Encourage and promote sharing integrated safety management information and resources 
 
Application of the above work practices allows the WTP Project team to effectively implement WTP 
Project Contractor guiding principles for integrating safety management into work planning and 
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performance efforts.  These guiding principles include establishing line management responsibility for 
integrated safety management, establishing and making clear lines of authority, ensuring that personnel 
have the necessary qualifications to perform the work, providing effective allocation of resources, 
performing pre-work hazard assessments, establishing appropriate controls for hazards and hazardous 
situations, and establishing operational requirements. 
 
These work practices and principles are an integral part of the WTP Project team safety culture.  They are 
formalized in WTP Project policies, procedures, and instructions and are incorporated into all activities 
described in the following sections.  The flowdown of these work practices, and principles to 
subcontractors is discussed in Section 7.0 “Control of Subcontractors”. 
 
5.2 Line Management Responsibility for Integrated Safety Management 

Line management responsibility and accountability for safety is one of the key principles of the WTP 
Contractor approach to safety management integration.  To ensure maximum effectiveness in integrated 
safety management performance, employees are informed of their responsibility and accountability for 
creating and maintaining a safe and healthy workplace and protecting the environment. 
 
In addition, safety management support individuals do not assume roles that reside with the line 
organization.  This creates an environment where accountability is clearly focused and safety 
management priorities are never sacrificed to another line mission or objective. 
 
5.3 Lines of Authority and Responsibility 

Clear and unambiguous lines of authority and responsibility are established throughout the Project 
through its design, construction, operation, and deactivation phases.  The flowdown of safety 
management responsibility and accountability starts with the WTP Project Manager and extends through 
the management and supervisory chain to each worker, irrespective of the type of work being performed.  
This flowdown is captured in policies and procedures, communicated to the workforce through 
orientation and training, reinforced by group and individual performance evaluations, and monitored and 
assessed by independent oversight provided by safety management professionals. 
 
Stop-work authority also flows down from senior management to individual workers who are explicitly 
empowered to halt any activity in which they are engaged that is unsafe or potentially harmful to the 
environment. 
 

6.0 Organization Roles, Responsibilities, and Authorities 

The responsibility for the design, construction, commissioning, operation, and deactivation of the River 
Protection Project-Waste Treatment Plant lies with the designated WTP contractors throughout these 
various life-cycle phases of the WTP facility.  These contractors to the Department of Energy, Office of 
River Protection will include the Design, Construction, and Commissioning (DC&C) contractor, the 
Operations contractor, and the Deactivation contractor. 
 
These contractor’s roles, responsibilities, and authorities include defining and implementing nuclear, 
radiological, and process safety standards and the related safety bases for protection of the WTP 
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occupational workers and the public.  These WTP contractors are responsible for defining and 
implementing DOE-approved safety standards and communicating those safety standards as requirements 
to all WTP Project team members and subcontractors who conduct work on the Project. 
 
While the WTP Project team members manage subcontractors, the WTP contractors retain responsibility 
for oversight of team members and subcontractors performance and for overall project safety.  The 
commitment inherent in this structure is that line management retains the responsibility for development 
and implementation of the safety basis.  Although some specific roles may be reassigned within the 
organization, line management’s responsibility for safety is invariant. 
 
Overall Project roles, responsibilities, and authorities are provided in 24590-WTP-QAM-QA-01-001, 
Quality Assurance Manual.  Project roles, responsibilities, and authorities related to radiological, nuclear, 
and process safety for the DC&C contractor shall be clearly defined.  Envisioned roles, responsibilities, 
and authorities related to radiological, nuclear, and process safety for the Operations contractor shall be 
clearly defined. 
 

7.0 Control of Subcontractors 

The WTP Contractor is responsible for ensuring that all subcontractors work as safely as the WTP Project 
employees.  The WTP Project Contractor’s responsibilities include the following: 
 
1) Informing the subcontractors of known fire, explosion, or toxic hazards relating to the subcontractor’s 

work and the process 

2) Explaining to the subcontractor the applicable provisions of the emergency plan 

3) Developing and implementing safe work practices to control the entrance, presence, and exit of 
subcontractor employees, including their presence in areas of the process covered by the PSM 
standard 

4) Periodically evaluating the performance of subcontractors in fulfilling their obligations as stated 

5) Maintaining an illness and injury log relating to the subcontractor work in the process areas 
 
Each subcontractor’s responsibilities include the following: 
 
1) Ensuring that subcontractor employees are trained in the work practices necessary to safely perform 

their assignments 

2) Ensuring that subcontractor employees are instructed in the known hazards of the process as related to 
their job assignments, and in the relevant provisions of the emergency management plan 

3) Documenting that each subcontractor employee has received and understood the training required to 
work safely at the WTP 

4) Ensuring that each subcontractor employee follow the safety rules of the WTP and the site safe work 
practices, and advise the contractor of any unique hazards presented or found during the course of the 
subcontractor’s work 
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Project integrated safety management requirements are imposed on subcontractors in contracting 
documents. Subcontractors are required to appoint an integrated safety management representative who is 
the interface with the WTP Project team on all integrated safety management matters. 
 
To ensure that WTP subcontractors are performing their work safely, both formal and informal safety 
reviews and assessments are performed.  Results of these evaluations are transmitted to both Project 
management and to the affected subcontractors. 
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Organization 

Startup Manager 
 
1 The Startup Manager reports to the Operations Manager and is responsible for acceptance and startup 

testing in a safe, reliable and efficient manner in accordance with policies, applicable laws, 
regulations, authorization bases, and technical requirements. 

2 The Startup Manager is responsible for the following major functions: 
 

• Developing the objectives and scope for the startup program 
• Verifying and validating operations procedures and maintenance procedures during performance 

of testing 
• Managing acceptance and startup testing 
• Managing and integrating commissioning support subcontractor(s) if utilized 
• Providing information from the startup program to the operations, training, and procedures 

groups, and maintenance for verification and validation of operating administrative controls 
 
Commissioning/Training Manager 
 
1 The Commissioning/Training Manager reports to the Operations Manager and is responsible for 

project facilities commissioning, operation, and maintenance in a safe, reliable, and efficient manner 
in accordance with policies and all applicable laws, regulations, authorization bases, and technical 
requirements. 

2 The Commissioning/Training Manager is responsible for the following functions: 
 

• Verifying and validating operations and maintenance procedures during performance of testing. 
• Managing hot commissioning and facility turnover. 
• Providing information from the startup program to the operations, training, and procedures 

groups, and maintenance for verification and validation of operating administrative controls. 
 

Graded Approach 

1 The scope, depth, and rigor of the application of quality assurance requirements to a specific item or 
activity should be determined by the use of a grading process.  The purpose of grading is to select the 
controls and verifications to be applied to various items and activities consistent with their importance 
to safety, cost, schedule, and success of the project.  Grading is encouraged if a single or uniform 
method of applying a requirement across an item or activity does not add value or reduce risk.  The 
grading process provides the flexibility to design controls that best suit the item or activity.  The 
grading process is not used to obtain exemptions from the requirements of this manual. 
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2 The extent to which the requirements of this manual and its implementing documents are applied to 
an item or activity shall be based upon the following: 
• Function or end use of the item. 
• Consequence of failure (risk) of the item. 
• Importance of the data being collected or analyzed. 
• Complexity of design or fabrication of the item or design or implementation of the activity. 
• Reliability of the process. 
• Reproducibility of the results. 
• Uniqueness of the item or degree of standardization. 
• History of the item or service quality. 
• Necessity for special controls or processes. 
• Degree to which functional compliance can be demonstrated through inspection or test. 
• Any other relevant factor. 

3 The extent to which the requirements of this policy apply to an item shall be based on an evaluation 
of the above factors as well as other regulatory commitments as may have been made associated with 
the item.  Such other plans or regulatory commitments include, but are not limited to, those associated 
with emergency planning, physical plant security, safeguard contingency planning, radiological 
controls, environmental controls, fire protection, in-service inspection, in-service testing, operator 
qualification and re-qualification, process control, and offsite dose calculation. 

4 The varying degrees of the controls applied should be dependent upon function, complexity, 
consequence of failure, reliability, repeatability of results, and economic considerations.  Risk is a 
fundamental consideration in determining to what extent controls should be applied.  Risk is a 
quantitative or qualitative expression of possible impacts or loss (e.g., project, financial, safety) that 
considers both the probability of an event causing harm or loss and the consequences of the event.  
Determination (or estimation) of the probability or likelihood of the occurrence should be a part of the 
risk expression.  For example, procurement of QL items would require more rigorous supplier 
controls to meet procurement requirements than that needed for facility area lighting fixtures.  
Estimates and qualitative expressions are useful for management issues where quantitative data is 
unavailable.  Process systems, repetitive activities, and hardware are typically suitable for quantitative 
expressions of risk. 

5 Application of the graded approach shall be accomplished in accordance with procedures concurred 
with by the QA organization.  The procedures shall include the provision to ensure that the 
application of the graded approach is consistently applied.  Application of quality requirements to 
items shall be the responsibility of the Manager of Engineering. 

 

Readiness Reviews 

1 Line management shall plan, schedule, and conduct readiness reviews at significant transitional 
events both leading up to and during waste form production. 

2 The need for readiness reviews shall be identified by affected organization management for major 
scheduled or planned work to ensure program objectives are met. 
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3 Where needed, readiness reviews shall be conducted for the planned scope of work to ensure that 
objective evidence exists demonstrating that: 
• Work prerequisites have been satisfied. 
• Personnel have been suitably trained and qualified. 
• Detailed implementing documents and management controls are available and approved. 

 

Test Control 

1 Purpose and Applicability 

This identifies requirements and responsibilities for planning and executing tests that are used to verify 
conformance of an item to specified requirements, or to demonstrate satisfactory performance for service.  
The test control process is designed to prevent the use of failed or untested items. 
 
This applies to organizations involved in performing tests such as prototype qualification tests, 
component tests, production tests, proof tests, construction tests, operational and pre-operational systems 
tests, factory and site acceptance tests, integrated water runs, cold commissioning, hot commissioning and 
in-use tests. 

2 Implementation Strategy 

2.1 Testing of specified items and processes will be conducted using established acceptance and 
performance criteria.  Establishment and implementation of the test procedures will include the 
use of testing methods to demonstrate that items and processes perform as intended.  These 
procedures are to be structured to clearly distinguish between tests that verify design requirements 
and tests that verify operation within safety limits and requirements.  Test procedures will be 
implemented by trained personnel. 

2.2 Item and process test requirements, including specified acceptance criteria, will be provided or 
approved by the organization responsible for design.  Engineering has the primary responsibility 
for establishing and approving test requirements and associated acceptance criteria.  Designated 
operations personnel will review the test packages for impact on and interface with operating 
systems, and confirm that proposed testing will provide adequate verification that the equipment 
being tested will perform its design functions. 

2.3 Administrative controls and status indicators will be used to preclude inadvertent bypassing or 
non-completion of required tests or operation of untested items or processes. 

2.4 When items and processes do not meet documented test acceptance criteria, test personnel have 
the freedom to communicate these deficiencies to management, and the deficiencies are to be 
documented and dispositioned. 
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2.5 Inspection and acceptance testing processes are to be part of the mechanisms that confirm 
readiness to perform safely in the project’s integrated safety management system.  The testing 
results will also serve the feedback and improvement process of Integrated Safety Management. 

2.6 Test controls will include the development, approval, and use of test procedures.  These 
procedures will include the requirements of this policy. 

3 Policy 

3.1 General 

3.1.1 Tests required to collect data, to verify conformance of an item or computer program to specified 
requirements, and to demonstrate satisfactory performance for service shall be planned and 
executed. 

3.1.2 Required tests, including, as appropriate, prototype qualification tests, production tests, proof tests 
prior to installation, construction tests, pre-operational tests, site acceptance tests, in-use tests and 
operational tests shall be controlled. Computer program tests such as software design verifications 
shall be controlled. 

 
3.2 Test Requirements 

3.2.1 Test requirements and acceptance criteria shall be provided or approved by the responsible design 
organization. 

3.2.2 Test requirements and acceptance criteria shall be based upon specified requirements contained in 
applicable design documents or other pertinent technical documents that provide requirements. 

3.2.3 If temporary changes to the approved configuration of a facility are required for testing purposes, 
approval by the design authority and the organization responsible for the facility is required prior 
to performing the test. 

3.2.4 The tests performed shall obtain the necessary data with sufficient accuracy for evaluation and 
acceptance. 

 
3.3 Test Planning 

3.3.1 Required tests shall be performed and documented in accordance with approved written 
procedures, work packages, or data sheets. 

3.3.2 Test procedure reviews shall be documented and comments dispositioned and resolved prior to 
final review and approval by the responsible organization(s).  The organization responsible for 
performing the test shall be responsible for obtaining the approval of test procedures for a test 
activity. 
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3.3.3 The type and extent of test controls is based on the functional classification, and design, technical, 
or operational requirements assigned to the structure, system, or component. 

 
3.4 Use of Other Testing Documents 

3.4.1 As an alternative to subsection 3.3 above, appropriate sections of related documents such as 
American Society for Testing and Materials (ASTM) methods, supplier manuals, or related 
documents containing acceptance criteria may be used instead of preparing special test 
-implementing documents.  If used, they shall incorporate the information directly into the 
approved test-implementing document, or shall be incorporated by reference in the approved test-
implementing document. 

3.4.2 Implementing documents shall include adequate supplemental instructions as required to ensure 
the required quality of the testing work. 

 
3.5 Implementing Documents 

3.5.1 Tests shall be performed in accordance with implementing documents that address the following 
requirements as applicable: 

• Provisions for determining when a test is required, describing how tests are performed, and 
ensuring that testing is conducted by trained and appropriately qualified personnel. 

• Test procedures shall include or reference the test configuration and test objectives. 
• Test procedures shall also include provisions for assuring that suitable environmental 

conditions are met, adequate instrumentation is available and used, appropriate tests and 
equipment are used, and necessary monitoring is performed. 

• Prerequisites shall include the following, as applicable: calibrated instruments, appropriate 
equipment, trained personnel, condition of test equipment and the item to be tested, suitable 
environmental conditions, and provisions for data acquisition. 

• Test parameters affected by potential sources of uncertainty and error shall be identified and 
controlled. 

 
3.6 Test Results 

3.6.1 Test results shall be documented and their conformance with test requirements and acceptance 
criteria shall be evaluated by a qualified individual within the responsible organization to ensure 
the test results have been satisfied, and who does not have direct responsibility for the work being 
performed. 

3.6.2 The test status of an item shall be identified. 
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3.7 Test Documentation 

3.7.1 Test records shall be established and maintained to indicate the ability of the item to satisfactorily 
perform its intended function or to meet its documented requirements. 

3.7.2 Test documentation shall identify the: 

• Item or work product tested. 
• Date of the test. 
• Name of the tester and data recorders. 
• Type of observation and method of testing. 
• Identification of test criteria or reference documents used to determine acceptance. 
• Results and acceptability of the test. 
• Actions taken in connection with any nonconformances noted. 
• Name of the person evaluating the test results. 
• Identification of the measuring and test equipment used during the test, including the 

identification number and the calibration due date. 
 
3.8 Qualification of Test Personnel 

3.8.1 Personnel who perform testing to verify conformance of an item to specified acceptance criteria 
shall be qualified 

3.8.2 Test engineers who prepare and direct testing activities shall meet the qualification requirements. 

4 Specific DOE/RW-0333P QARD Requirements for IHLW Applications 

In addition to the requirements found in section 3 above, the following requirements are applicable to 
High Level Waste activities and shall be implemented. 
 
4.1 Test planning shall include: 

4.1.1 Identification of the implementing documents to be developed to control and perform tests. 

4.1.2 Identification of item to be tested and the test requirements and acceptance limits, including 
required levels of precision and accuracy. 

4.1.3 Specification of characteristics to be tested, test methods to be employed, and instructions for 
performing the test. 

4.1.4 Test prerequisites that address calibrated instrumentation, appropriate and adequate test equipment 
and instrumentation, trained personnel, condition of test equipment and the item to be tested, 
suitably controlled environmental conditions, and provisions for data acquisition. 
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4.1.5 Mandatory hold points. 

4.1.6 Methods to record data and results. 

4.1.7 Provisions for ensuring that prerequisites for the given test have been met. 

4.1.8 Selection and identification of measuring and test equipment based on the type, range, accuracy, 
and tolerance needed to accomplish the required measurements for determining conformance to 
specified requirements. 

4.1.9 Identification of the functional qualification level of personnel performing tests when required. 

4.2 Test documentation will also include the identification of the measuring and test equipment used 
during the test, including the identification number and most recent calibrated date.  

5 Records 

5.1 No additional record requirements are applicable. 

6 Responsibilities 

6.1 Organizations Performing Tests 

6.1.1 Organizations performing tests are responsible for: 

• Preparing test procedures, procedure change requests, or equivalent test planning 
documentation. 

• Preparing data collection and/or data sheets (as required). 
• Preparing test procedures and approving changes to test procedures. 
• Obtaining appropriate reviews and approvals of test plans and procedures. 
• Evaluating and accepting the test results/data that are generated by the test. 
• Providing final disposition of test results/data. 
• Initiating a nonconformance or deficiency report if acceptance test results do not meet 

specified acceptance criteria. 
 
6.2 Manager of Engineering 

6.2.1 The Manager of Engineering is responsible for providing and approving test requirements and 
acceptance criteria. 
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6.3 Organization or Personnel Performing Independent Verification 

6.3.1 The verifying organization or personnel performing independent verification is responsible to see 
that test data and results are collected in accordance with test procedures and accurately recorded. 

 
6.4 Quality Assurance Manager 

6.4.1 The QA Manager is responsible for reviewing test control procedures and work control documents 
that specify use of test controls to ensure that quality assurance requirements of this policy have 
been appropriately incorporated. 

 

Control of Nonconforming Items 

1 Purpose and Applicability 

1.1 This section identifies requirements and responsibilities for controlling items that do not conform 
to specified requirements to prevent their inadvertent installation or use. 

1.2 This applies to all Quality Level (QL) items, and items that are determined to be 
suspect/counterfeit items regardless of quality level. 

1.3 The requirements identified are optional for the following items: 

1.3.1 Nonconforming items discovered while in an in-process status under work process control 
procedures that are re-worked within the scope of the work process control to meet existing design 
requirements. 

 
2 Implementation Strategy 

2.1 Management’s role in achieving quality includes promoting, supporting, and encouraging 
effective problem identification and correction.  The individual worker's role will be to meet the 
quality requirements and to recommend improvements in item quality.  All personnel will be 
granted the freedom and authority to identify those items determined to be adverse to quality, and 
as appropriate, to stop work or request that work be stopped until effective corrective action is 
completed.  The Quality Assurance (QA) Manager is responsible for developing the processes to 
detect and correct quality problems. 

2.2 Project procedure(s) will require personnel to report identified nonconforming items.  
Identification methods include inspecting, testing, auditing, surveillances, and worker observation.  
Project procedure(s) will require nonconforming items to be reported and documented using the 
Nonconformance Report (NCR).  NCRs will be reported to the organization responsible for 
dispositioning and the QA organization for tracking and trending in the project electronic 
database.  The nonconforming items procedure will require that items not meeting established 
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requirements be identified, controlled, and corrected.  Correction includes identifying the causes 
of problems and taking action to prevent recurrence.  The extent of cause analysis for 
nonconforming items will be commensurate with the importance or significance of the problem. 

2.3 Repetitive or significant problems with nonconforming items may require more extensive 
evaluation and analysis.  When these conditions occur they are to be analyzed for root cause 
through the corrective action system and documented.  The corrective action system will require a 
root cause analysis, identification and implementation of steps necessary to prevent recurrence, 
and the reporting of results to senior project management.  Implementation of the required 
corrective action is to be performed and documented by the responsible organization and verified 
by the QA organization.  Nonconforming items that are subsequently re-worked, repaired, or 
replaced are to be inspected and/or tested to either the original requirements or to specified 
alternative requirements.  Such inspections or tests are to be conducted before the final acceptance 
of the item. 

2.4 Engineering is chartered with having an adequate technical understanding of the work, access to 
pertinent background information, and will be responsible for the analysis and disposition of 
nonconformances involving “Repair” or “Use-As-Is” dispositions. 

2.5 QA/QC activities associated with nonconforming items will include validation of the 
nonconformance, review of dispositions, verification of completion of disposition actions, and 
closure of the reporting document. 

2.6 The nonconforming items procedure will be developed by the QA organization based on the 
following requirements. 

 
3 Policy 

3.1 General 

3.1.1 Items that do not conform to specified requirements shall be controlled to prevent inadvertent 
installation or use of the item.  Controls shall provide for identification, documentation, 
evaluation, segregation when practical, and disposition of nonconforming items, and for 
notification to relevant organizations. 

3.1.2 QA/QC activities associated with nonconforming items shall include validation of the 
nonconformance, review of dispositions, verification of completion of disposition actions, and 
closure of the reporting document. 

 
3.2 Documentation and Evaluation 

3.2.1 Nonconformance documentation shall clearly identify and describe the characteristics that do not 
conform to specified criteria. 
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3.2.2 Nonconforming items shall be evaluated, and recommended dispositions shall be proposed, 
evaluated, and approved. 

3.2.3 The review shall include determining the need for corrective action. 

3.2.4 Documentation of a nonconformance is required when a Quality Level (QL) item: 

• fails to meet required technical or quality requirements. 
• is of indeterminate quality. 
• is a suspect/counterfeit item. 
• has documentation deficiencies (i.e., missing, incomplete, illegible, or damaged documents, 

improper revisions; or documents having unauthorized changes) which render the quality of 
the item indeterminate and which cannot be corrected before further processing, delivery, 
installation, or use. 

 
3.3 Notification 

3.4.1 Organizations affected by the nonconformance shall be notified. 

 
3.4 Personnel 

3.4.2 Personnel performing evaluations to determine a disposition shall have demonstrated competence 
in the specific area they are evaluating, have adequate understanding of the requirements, and 
have access to pertinent background information. 

 
3.5 Responsibility and Authority 

3.5.1 The responsibility and authority for reviewing, evaluating, approving the disposition, and closing 
nonconformances shall be defined. 

3.5.2 Responsibility for the control of further processing, delivery, installation, or use of nonconforming 
items shall be designated in writing. 

3.5.3 Further processing, delivery, installation, or use of a nonconforming item shall be controlled 
pending the evaluation and an approved disposition by authorized personnel. 

 
3.6 Identification 

3.6.1 Nonconforming items shall be identified by marking, tagging, segregation, or other methods not 
detrimental to the item, the container, or the package containing the item.  The identification shall 
be legible and easily recognizable. 

3.6.2 If the identification of a nonconforming item is not practical, then the container, package, or 
segregated storage area, as appropriate, shall be identified. 
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3.7 Segregation 

3.7.1 Nonconforming items shall be segregated, when practical, by placing them in a clearly identified 
and designated hold area until properly dispositioned. 

3.7.2 When segregation is impractical or impossible due to physical conditions such as size, weight, or 
access limitations, other precautions shall be employed to preclude inadvertent use of the 
nonconforming item. 

 
3.8 Disposition 

3.8.1 The disposition of use-as-is, reject, repair, or re-work for nonconforming items shall be identified 
and documented. 

3.8.2 The technical justification for the acceptability of a nonconforming item that has been 
dispositioned repair or use-as-is shall be documented. 

3.8.3 Items that do not meet original design requirements that are dispositioned use-as-is or repair shall 
be subject to design control measures commensurate with those applied to the original design. 

3.8.4 Required as-built records shall reflect the use-as-is or repair condition. 

3.8.5 If changes to the specifying document are required to reflect the as-built condition, then the 
disposition shall require action to change the specifying document to reflect the accepted 
nonconformance. 

3.8.6 Any document or quality assurance record change required by the disposition of the 
nonconformance shall be identified in the nonconformance documentation; and, when each 
document or record is changed, the justification for the change shall identify the nonconformance 
documentation. 

3.8.7 The disposition of an item to be re-worked, or repaired shall contain a requirement to re-examine 
(inspect, test), or nondestructively examine the item to verify acceptability. 

3.8.8 The recommended disposition shall be evaluated and approved. 

 
3.9 Re-examination 

3.9.1 Repaired or re-worked items shall be reexamined using the original process and acceptance 
criteria unless the nonconforming item disposition has established alternate acceptance criteria. 
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3.10 Quality Trending 

3.10.1 Nonconformance documentation shall be at a minimum quarterly analyzed by the QA 
organization to identify quality trends 

 
4 Specific DOE/RW-0333P QARD Requirements for IHLW Applications 

4.1 All applicable DOE/RW-0333P QARD requirements are included in subsection 3 – Policy. 

 
5 Records 

5.1 NCRs and associated documentation are considered quality records to be maintained. 

 
6 Responsibilities 

6.1 Quality Assurance Manager 

6.1.1 The QA Manager or designee is responsible for establishing the procedure(s) for definition, 
implementation, and maintenance of the process for the control of nonconforming items.  They 
are also responsible for: 

• Validation of nonconformances. 
• Reviewing and concurring with conditional use evaluations. 
• Review of nonconformance dispositions. 
• Performing verification of implemented corrective actions. 
• Ensuring that quality nonconformance control status tags are applied and removed as 

appropriate. 
• Closure of nonconformances. 

 
6.2 Manager of Engineering 

6.2.1 The Manager of Engineering is responsible for establishing processes to control the analysis and 
disposition of nonconformances involving “Repair” or “Use-As-Is” dispositions. 

 
6.3 All Managers 

6.3.1 Each manager is responsible and accountable for ensuring that: 

• Ensuring procedures relating to the nonconforming item process are effectively implemented. 
• Promoting an open environment and culture to support the identification and resolution of 

nonconforming items so that employees may report nonconformances without fear of reprisal. 
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• Ensuring that nonconforming items under their purview are identified, documented, and 
resolved in an effective and timely manner. 

• Using designees to implement many of the activities to resolve nonconforming items and to 
ensure that adequate priority and resources are allocated for effective process implementation. 

• Performing categorization and ensuring the completion of applicable reportability reviews 
and operability evaluations, as required, for nonconforming items. 

• Ensuring nonconforming items are properly tagged or segregated to prevent inadvertent 
installation or use. 

• Ensuring that nonconforming items that pose a threat to employee safety or health, or 
represents an imminent threat to the environment, the public or property are placed in a safe 
condition and that an evaluation is conducted to determine if stopping work is warranted. 

 
6.4 All Personnel 

6.4.1 All personnel are responsible for identifying and reporting items that could be categorized as 
nonconforming. 

Corrective Action 

1 Purpose and Applicability 

1.1 This identifies requirements and responsibilities for ensuring that conditions adverse to safety, 
health, operations, quality, security, and the environment are promptly identified, controlled, and 
corrected as soon as practical through the corrective action system. 

1.2 This applies to all organizations responsible for achieving, maintaining, and verifying the quality 
of items, services, and activities of facilities, programs, and projects; and to those corresponding 
conditions that may be adverse to safety, health, operations, quality, security, and the 
environment. 

1.3 This applies to conditions identified by external agencies and by employees in performance of 
their routine duties including internal independent audits, surveillances, and management 
assessments. 

 
2 Implementation Strategy 

2.1 One fundamental element of continuous improvement is the corrective action system.  The 
objective of a corrective action system is to identify, control, document, evaluate, and trend 
conditions adverse to quality, and to develop and implement appropriate actions to correct the 
adverse condition.  The corrective action system is a vital tool for implementing the continuous 
improvement element of the quality assurance program. Quality improvement is the essence of the 
feedback and improvement core function of Integrated Safety Management. 
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2.2 Project management will have the responsibility to achieve quality in the products produced and 
services provided.  Management’s role includes promoting the corrective action system, and 
supporting and encouraging effective problem identification and correction.  The individual 
worker's role will be to meet the quality requirements and to recommend improvements in service 
and process quality.  All personnel have the authority and are encouraged to identify those 
services, and processes determined to be adverse to quality, and as appropriate, to stop work or 
request that work be stopped until effective corrective action is completed.  The Quality 
Assurance (QA) Manager is responsible for developing the processes to detect and prevent quality 
problems. 

2.3 Services and processes that do not meet established requirements are to be identified (through a 
variety of methods including assessments, audits, surveillances, and worker observations), 
documented, controlled, and corrected according to the importance of the problem and the work 
affected.  Correction includes identifying the causes of problems and taking appropriate corrective 
action. 

2.4 For conditions adverse to quality the condition will be documented, reported to responsible 
management, and corrected in an efficient and timely manner based on the nature and complexity 
of the problem.  The condition adverse to quality will be tracked and trended by the QA 
organization using an electronic database. 

2.5 Significant conditions adverse to quality (a subset of conditions adverse to quality) will be 
identified using a risk-based approach with criteria related to repetitive problems, adverse trends, 
and impacts or consequences associated with personnel safety and health, the environment, and 
project milestones including cost and schedule.  When these conditions occur they are to be 
analyzed for the root cause and identification of steps necessary to prevent recurrence.  Significant 
conditions adverse to quality will be reported to senior project management.  Determination of 
root cause will be based on guidance available in commercial industry standards.  Commercial 
industry root cause methods include event and causal factor charting, barrier analysis, and the 
“Why” Stair Case, each is applied as appropriate to the nature and complexity of the significant 
condition adverse to quality.  Implementation of the required corrective action(s) is to be 
performed, documented, and verified by the responsible organization.  Lessons learned from the 
corrective action process are shared with management to foster the prevention of recurrence. 

2.6 Continuous improvement objectives are to be met by measuring and evaluating performance 
against key performance indicators/standards.  Examples include repeat problems, timeliness of 
actions, trending in the number of deficiencies, and trends related to causes.  Item characteristics, 
process implementation, and other quality-related information are to be reviewed as necessary, 
and the data analyzed to identify improvement opportunities and potential problem areas before 
they become significant.  This data is to be used to identify trends that adversely impact quality 
and opportunities to improve items and processes.  Data will be collected from a variety of 
sources such as management assessments, external audits, independent audits, surveillances, 
deficiency reports, and nonconformance reports.  After data analysis, at a minimum, quarterly 
reports will be issued to senior management who has the responsibility to effect the changes they 
deem necessary. 
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2.7 The QA organization is responsible for developing the necessary project procedures that 
implement this. 

 
3 Policy 

3.1 General 

3.1.1 Conditions adverse to quality are those conditions where a stated non-compliance with a QA 
requirement exists, or an implementing document requirement is not met.  The general 
requirements for correcting conditions adverse to quality include: 

 
• Classification of the condition as conditions adverse to quality or significant conditions 

adverse to quality. 
• Conditions adverse to quality shall be identified promptly and corrected as soon as practical. 
• In the case of significant conditions adverse to quality (a subset of conditions adverse to 

quality), the cause shall be determined and corrective action taken to preclude recurrence. 
• The identification of, cause and corrective action for significant conditions adverse to quality 

shall be documented and reported to appropriate levels of management. 
• Follow-up action shall be taken to verify implementation of corrective action. 

 
3.1.2 QA management shall retain the right to initiate a stop work order for significant conditions 

adverse to quality in any project activity. 

 
3.2 Conditions Adverse to Quality 

3.2.1 Responsible management shall perform investigative action to determine the extent of the adverse 
conditions and complete remedial action as soon as practical. 

3.2.2 Conditions adverse to quality shall be documented and reported to appropriate levels of 
management responsible for the conditions and to the QA organization for tracking and trending. 

 
3.3 Significant Conditions Adverse to Quality 

3.3.1 Criteria for determining significant conditions adverse to quality shall be established and 
identified. 

3.3.2 The identification, cause, and corrective action for significant conditions adverse to quality shall 
be documented and reported to appropriate levels of management responsible for the organization 
and to the QA organization for tracking. 
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3.3.3 Responsible management shall: 

• Perform investigative action to determine the extent and impact of the conditions and 
document the results. 

• Determine, document, and complete remedial action as soon as practical. 
• Determine and document the root cause using formal root cause techniques. 
• Identifying and implementing corrective actions that will preclude recurrence as soon as 

practical. 
 
3.4 Follow-up and Closure Action for Conditions Adverse to Quality 

3.4.1 Completion of corrective actions shall be verified. 

3.4.2 Follow-up management assessments, surveillances, or independent audits should be scheduled 
after verifying implementation of corrective actions to determine the effectiveness of the 
corrective actions.  The need for follow-up evaluations is determined in accordance with the 
implementing procedure. 

 
3.5 Quality Trending 

3.5.1 The QA organization shall establish criteria for determining adverse quality trends using 
appropriate techniques.  

3.5.2 Reports of nonconformance and conditions adverse to quality shall be evaluated to identify 
adverse quality trends and help identify root causes. 

3.5.3 Trend evaluation shall be performed at a minimum quarterly, and in a manner that provides for 
prompt identification of adverse quality trends. 

3.5.4 Trend evaluations shall be distributed to the Project Director, Project Manager and management 
of impacted organizations. 

3.5.5 Identified adverse trends shall be reported to the management of the organization responsible for 
corrective action. 

 
3.6 Conditions Adverse to Industrial Safety and Health 

3.6.1 Responsible management shall perform investigative action to determine the extent of the adverse 
conditions and complete remedial action as soon as practical. 

3.6.2 Conditions adverse to safety and health shall be documented and reported to appropriate levels of 
management responsible for the conditions and to the Safety Assurance organization for tracking. 
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3.7 Significant Conditions Adverse to Industrial Safety and Health 

3.7.1 Criteria for determining significant conditions adverse to safety and health shall be established 
and identified. 

3.7.2 The identification, cause, and corrective action for significant conditions adverse to safety and 
health shall be documented and reported to appropriate levels of management responsible for the 
organization and to the Safety Assurance organization for tracking. 

3.7.3 Responsible management shall: 

• Perform investigative action to determine the extent and impact of the conditions and 
document the results. 

• Determine, document, and complete remedial action as soon as practical. 
• Determine and document the root cause using formal root cause techniques. 
• Identify and implement corrective actions that will preclude recurrence as soon as practical. 

 
3.8 Follow-up and Closure Action for Conditions Adverse to Industrial Safety and 

Health 

3.8.1 Completion of corrective actions shall be verified. 

3.8.2 Follow-up management assessments or surveillances should be scheduled after verifying 
implementation of corrective actions to determine the effectiveness of the corrective actions.  The 
need for follow-up evaluations is determined in accordance with the implementing procedure. 

 
4 Specific DOE/RW-0333P QARD Requirements for IHLW Applications 

In addition to the requirements found in section 3 of this Policy, the following requirements are applicable 
to High Level Waste activities and shall be implemented. 
 
4.1 Conditions Adverse to Quality 

4.1.1 The QA organization shall concur with the proposed remedial action to ensure that QA program 
requirements are satisfied. 

 
4.2 Significant Conditions Adverse to Quality 

4.2.1 Significant conditions adverse to quality shall be evaluated for a stop work condition by the QA 
organization to determine if a stop work order is warranted. 

4.2.2 QA management shall issue stop work orders to responsible management after a stop work 
condition has been identified. 
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4.2.3 The QA organization shall concur with the proposed corrective action, including remedial action, 
the root cause, and actions taken to prevent recurrence, to ensure that QA program requirements 
are satisfied. 

4.2.4 QA management shall take appropriate action to lift and close (in part or total) the stop work 
issued by the QA organization based on the resolution of the related significant condition adverse 
to quality. 

 
4.3 Follow-Up 

4.3.1 The QA organization shall verify implementation of corrective actions taken for all reported 
conditions adverse to quality and close the related corrective action documentation in a timely 
manner when actions are complete. 

 
5 Records 

5.1 All records designated in implementing documents as quality assurance records shall be 
controlled. 

 
6 Responsibilities 

6.1 Quality Assurance Manager 

6.1.1 The QA Manager is responsible for the following: 

• Review and concurrence of procedures for reporting and controlling conditions adverse to 
quality in accordance with the requirements of this policy. 

• Concurring with causal analysis and corrective action plans as required. 
• Verifying implementation of corrective actions as required. 
• Trending conditions adverse to quality. 
• Evaluating conditions adverse to quality to determine reportability and Price-Anderson 

Amendment Act (PAAA) compliance. 
 
6.2 Managers 

6.2.1 Managers are responsible for ensuring that conditions adverse to quality are identified and 
controlled in accordance with approved procedures and for ensuring that an atmosphere is created 
in the workplace where reporting and resolution of conditions adverse to quality is encouraged at 
all levels. 
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6.3 All Personnel 

6.3.1 All personnel are responsible for identifying, documenting and reporting potential conditions 
adverse to quality. 
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K.1: List of HLW Facility Areas Not Requiring Automatic Fire Suppression Systems Based on 
High Radiation and Low Combustible Loading. 
 

HLW Area Description PFHAa Combustible Loadingb 

H-136 Canister Handling Cave Very Low 

H-B015 Drum Transfer Tunnel Very Low 

H-B035 Canister Decon Cave Low 

H-B014 Wet Process Cell Very Low 

H-B032 Pour Tunnel No. 1 Very Low 

H-B005A Pour Tunnel No. 2 Very Low 

H-B021 SBS Drain Collection Cell No. 1 Very Low 

H-B005 SBS Drain Collection Cell No. 2 Very Low 

H-B013  Active Pipeway to/from Pretreatment Very Low 

a Preliminary Fire Hazard Analysis 

b “Very Low” means an average combustible load, CL< 20,000 Btu/ft2 with isolated concentrations ≤ 40,000 
Btu/ft2 - “Low” means an average combustible load, 20,000 Btu/ft2 ≤ CL ≤ 80, 000 Btu/ft2 with isolated 
concentrations ≤ 160,000 Btu/ft2 

 
K.2: Criteria for the Omission of Automatic Fire Suppression Systems in Waste Treatment and 
Immobilization Plant (WTP) Process Buildings 
 
Automatic fire suppression systems (e.g., sprinklers), including fire detection in lieu of sprinklers as 
required by the International Building Code (IBC) and other SRD implementing codes and standards, 
may be omitted in any WTP space provided all of the following criteria are met: 
 
Combustible Loading 
 
1 Average equivalent combustible loading is 2000 BTU/square foot or less. 
2 Isolated concentrations of combustibles do not exceed 160,000 BTU. 

• If fully enclosed or shielded by noncombustible material, concentrations of combustibles are 
separated by at least four (4) feet. 

• If exposed, concentrations of combustibles are separated by at least ten (10) feet from each other 
and from combustible surfaces. 

 
Accessibility 
 
1 Access is not available through doors or hatches or other permanent means of personnel entry. 
2 The space is continuously R5 (i.e., extraordinary steps would be required to reduce radiation levels 

below R5 for personnel entry).  As used here, R5 includes both High and Very High Radiation Areas 
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(i.e., areas with a radiation field strength equivalent to 100 mrem or higher per hour at 
30 centimeters). 

 
K.3: WTP Process Buildings, by Room, Receiving DOE Approval for Omission of Automatic Fire 
Suppression Systems 
 
Low Activity Waste Rooms Approved to Omit Automatic Fire Suppression Systems: 
 
Room Description 

L-B025B Container Transfer Corridor 

L-B025C Container Buffer Store 

L-B025D Container Buffer Store 

L-B011C Pour Cave 

L-B013B Pour Cave 

L-B013C Pour Cave 

L-B015A Pour Cave 

L-123 Wet Process Cell 

L-124 Wet Process Cell 

L-126 Effluent Cell 
 
High Level Waste Rooms Approved to Omit Automatic Fire Suppression Systems 
 

Room Description 

H-B039B Canister Rinse Tunnel 

H-104 Filter Cave 

HP-104A Filter Cave Platform 

H-132 Canister Storage Cave 

H-117 Melter Cave #1 

H-106 Melter Cave #2 
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Pretreatment Facility Rooms Approved to Omit Automatic Fire Suppression Systems 
 

Room Description 

P-123 Hot Cell 

P-123A Remote Decon Maint Cave 

P-335 Filter Cave 

P-335A Filter Cave Decon Chamber 
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1 Design Codes and Requirements 
The pressure vessel design code for WTP is ASME Boiler and Pressure Vessel Code, Section VIII, “Rules 
for Construction of Pressure Vessels”.  However, the WTP is also required to meet the DOE seismic 
requirements specified in DOE-STD-1020-94, Natural Phenomena Hazards and Evaluation for 
Department of Energy Facilities as this standard is tailored for the WTP in Appendix C.  ASME 
Section VIII requires that the loadings to be considered in designing a vessel shall include those from 
seismic reactions where required. ASME Section VIII requires that for the combination of earthquake 
loading with other loadings, the wall thickness of a vessel computed by these rules shall be determined 
such that the general membrane stress shall not exceed 1.2 times the maximum allowable stress values 
used for normal loadings.  These allowable stresses will be applied to the vessel. 
 
ASME Section VIII, Division 1, provides the basic design principles and formulas for the design of 
pressure vessels.  ASME Section VIII contains mandatory guidance for pressure vessel materials, design, 
fabrication, examination, inspection, testing, certification, and pressure relief.  ASME Section VIII, 
Division 1, requires that seismic reactions be considered in designing a vessel.  However, it does not 
specify how seismic loads are to be considered.  It does not contain rules to cover all details of design and 
construction.  Where complete details are not given, it is intended that the designer shall provide details of 
design and construction that will be as safe as those provided by the rules of the ASME Section VIII. 
ASME Section VIII, Division 2, Appendix 4, provides a methodology for performing stress analyses on 
vessels.  However, in order to ensure that the stresses in the vessel comply with the requirements of 
ASME Section VIII, Division 1, the acceptance criteria for SC-I, SC-II, SC-III, and SC-IV vessels shall 
be in accordance with Appendix 4 of ASME Section VIII, Division 2, using the allowable stress, S, from 
ASME Section VIII, Division 1, in lieu of the design stress intensity, Sm, of ASME Section VIII, 
Division 2. 
 
The details of the vessel supports supplied with the vessel, such as skirts and saddles, will conform to 
good structural practice in accordance with the AISC Manual for Steel Construction as recommended by 
ASME Section VIII, Appendix G.  AISC Manual for Steel Construction - Allowable Stress Design, Ninth 
Edition, will be used.  
 
The weld of vessels to the embedded structure will be in accordance with the AISC Manual for Steel 
Construction as specified by the vessel vendor.  The embedded structural supports for the vessels and the 
bolts, studs and nuts securing the vessels to the embeds are designed in accordance with the applicable 
requirements of ACI 318-99, Building Code Requirements for Structural Concrete, ACI 349-01, Code 
Requirements for Nuclear Safety-Related Concrete Structures, ANSI/AISC N690-94, Specification for 
the Design, Fabrication, and Erection of Steel Safety-Related Structures for Nuclear Facilities, or 
UBC-97, Uniform Building Code.   
 
The governing design code for the vessel proper is ASME Section VIII, Division 1.  

The governing design code for the vessel supports supplied with the vessel proper is the AISC Manual for 
Steel Construction per paragraph UG-54 and Appendix G of the ASME Section VIII, Division 1. AISC 
Manual for Steel Construction - Allowable Stress Design, Ninth Edition, will be used.  
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The governing code for the weld of the vessel to the embedded structures shall be in accordance with the 
AISC Manual for Steel Construction.  The governing design codes for the embedded structure for the 
vessels and the bolts, studs and nuts securing the vessel to the embeds shall be in accordance with 
applicable requirements of ACI 318-99, Building Code Requirements for Structural Concrete, 
ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures, ANSI/AISC N690-94, 
Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures for Nuclear 
Facilities, or UBC-97, Uniform Building Code.   
 
Internal components, supports and piping systems shall be analyzed the same as the parent vessel unless 
otherwise noted. 

2 Load Combinations for Pressure Vessels  
According to ASME Section VIII, in addition to loadings caused by internal or external design pressure, 
weight of the vessel and normal contents under operating or test conditions, superimposed static reactions, 
attachments, cyclic and dynamic reactions, impact reactions, temperature gradients and thermal 
expansions, and abnormal pressures, the pressure vessel must be designed for loads caused by wind, 
snow, and seismic reactions.  Earthquake loading and wind loading need not be considered to act 
simultaneously. 
 
The loadings to be considered in designing the vessel shall include those listed in paragraph UG-22 of 
ASME Section VIII, Division 1. 
 
2.1 Seismic Category I and Seismic Category II Loads 

The seismic analysis of SC-I and SC-II vessels and their supports shall be by the dynamic analysis 
method.  The dynamic analysis shall be accomplished using the response spectrum, frequency domain, or 
time history approach.  The seismic loads shall be considered acting simultaneously in three directions.  A 
finite element model, which includes the mass of the contained liquid shall be used, or procedures 
described in Section 3.5.4 of ASCE 4-98, Seismic Analysis of Safety-Related Nuclear Structures and 
Commentary or Chapter 4 of BNL 52361, Seismic Design and Evaluation Guidelines for the Department 
of Energy High-Level Storage Tanks and Appurtenances, shall be followed. 

2.2 Seismic Category III and IV Loads 

The seismic loads for SC-III and SC-IV vessels and their supports shall be in accordance with the 
UBC-97, Uniform Building Code.  
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3 Allowable Stresses 
3.1 Maximum Allowable Tensile Stress 

The maximum allowable tensile stress, S, for the material of construction of the vessel shall be as 
specified in ASME Section II, Part D, Subpart 1.  
 
3.2 Maximum Allowable Longitudinal Compressive Stress 

The maximum allowable longitudinal compressive stress used in the vessel design shall meet the 
requirements of paragraph UG-23 (b) of the ASME Section VIII, Division 1. 
 
3.3 Maximum General Primary Membrane Stress 

The wall thickness of a vessel shall be determined such that the induced maximum general primary 
membrane stress does not exceed the maximum allowable stress in tension for any combination of 
loadings listed in paragraph UG-22 of ASME Section VIII, Division 1, that induce primary stresses and 
are expected to occur simultaneously during normal operation of the vessel. 
 
3.4 Combined Primary Membrane Plus Primary Bending Stress 

The combination of loadings listed in paragraph UG-22 of ASME Section VIII, Division 1 shall not 
induce a combined maximum primary membrane stress plus primary bending stress across the vessel wall 
thickness, that exceeds 1.5 times the maximum allowable stress value in tension. 
 
3.5 Combination of Seismic Loadings with Other Loadings 

For the combination of seismic loading with other loadings per UG-22, the wall thickness of a vessel shall 
be determined such that the general primary membrane stress shall not exceed 1.2 times the permitted 
maximum allowable stress specified in Sections 3.1, 3.2, 3.3, or 3.4 above.  Seismic loading and wind 
loading need not be considered to act simultaneously. 
 
3.6 Stress Analysis Performed in Accordance with ASME Section VIII, 

Division 2, Appendix 4 

The acceptance criteria for SC-I, SC-II, SC-III, and SC-IV vessels shall be in accordance with 
Appendix 4 of ASME Section VIII, Division 2, using the allowable stress, S, from ASME Section VIII, 
Division 1 in lieu of the design stress intensity, Sm, of ASME Section VIII, Division 2. 

3.7 Maximum Allowable Stresses and Acceptance Criteria for Vessel 
Supports  

Detailed design of vessel supports shall be in accordance with the recommendation of ASME 
Section VIII, Division 1, Appendix G.  The stresses in vessel supports shall not exceed the maximum 
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allowable stress values for the material of construction per Part 5 of the AISC Manual for Steel 
Construction. 

3.8 Acceptance Criteria for Structural Ring Supports and Securing Welds, 
Bolts, Studs and Nuts 

The acceptance criteria for the weld of vessels to the embedded structure will be in accordance with the 
AISC Manual for Steel Construction as specified by the vessel vendor.  The acceptance criteria for the 
structural ring supports and bolts, studs and nuts securing the vessels to the structural ring supports shall 
be in accordance with applicable requirements of ACI 318-99, Building Code Requirements for Structural 
Concrete, ACI 349-01, Code Requirements for Nuclear Safety-Related Concrete Structures, ANSI/AISC 
N690-94, Specification for the Design, Fabrication, and Erection of Steel Safety-Related Structures for 
Nuclear Facilities, or UBC-97, Uniform Building Code.   
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