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PREFACE

The Department of Energy’s (DOE) Richland Operations Office (RL)
issued arequest for proposal in February 1996 for privetized processing
of waste as part of the Hanford Tank Waste Remediation System
(TWRS). Offerors were requested to submit proposas for the initial
processing of the tank waste at the Hanford Site. Some of this
radioactive waste has been stored in large underground storage tanks at
the Site since 1944. Currently, approximately 54 million gallons of
waste containing approximately 250,000 metric tons of processed
chemicals and 215 million curies of radionuclides are being stored in
177 tanks. These caustic wastes are in the form of liquids, slurries,
saltcakes, and sludges. The wastes stored in the tanks are defined as
high-level radioactive waste (10 CFR Part 50, Appendix F) and
hazardous waste (Resource Conservation and Recovery Act).

Under the privatization concept, DOE intends to purchase waste
processing services from a contractor-owned, contractor-operated
facility through a fixed-price contract. DOE will provide the waste
feedstock to be processed but maintain ownership of the waste. The
contractor must: a) provide private financing; b) design the equipment
and facility; c) apply for and receive required permits and licenses; d)
construct the facility and commission its operation; €) operate the
facility to process tank waste according to DOE specifications; and f)
deactivate the facility.

The TWRS Privatization Program is divided into two phases, Phase | and Phase
1. Phase | is a proof-of-concept/commercial demonstration-scale effort the
objectives of which are to @) demonstrate the technical and business viability of
using privatized contractors to process Hanford tank waste; b) define and
maintain adequate levels of radiological, nuclear, process, and occupational
safety; ¢) maintain environmental protection and compliance; and d)
substantially reduce life-cycle costs and time required to process the tank waste.
The Phase | effort consists of three parts: Part A, Part B-1, and Part B-2.

Part A is a twenty-month period to establish technical, operational,
regulatory, and financia elements necessary for privatized waste
processing services at fixed-unit prices. Thisincludesidentification by
the TWRS Privatization Contractors and approval by DOE of
appropriate safety standards, formulation by the Contractors and
approval by DOE of integrated safety management plans, and
preparation by the Contractors and evaluation by DOE of initial safety
assessments. Of the twenty-month period, sixteen months is for the
Contractors to devel op the Part-A deliverables and four months isfor
DOE to evaluate the deliverables and determine whether to authorize
Contractors to perform Part B. Pat A culminated in DOE's
authorization on August 24, 1998, of BNFL Inc. to perform Part B.

Part B-1 is a twenty-four month period to @) further the waste
processing system design introduced in Part A, b) revise the technical,
operational, regulatory, and financial e ements established in Part A, c)
provide firm fixed-unit prices for the waste processing services, and d)
achievefinancia closure.

Part B-2 is a sixteen year period to complete design, construction, and
permitting of the privatized facilities; provide waste processing services
for representative tank wastes at firm fixed-unit prices; and deactivate
thefacilities. During Part B-2, approximately 10% of the total Hanford
tank wastes will be processed.

Phase Il will be afull-scale production effort. The objectives of Phase
11 are to implement the lessons learned from Phase | and to processall
remaining tank waste into forms suitable for final disposal.

A key dement of the TWRS Privatization Program is DOE' s regulation
of radiological, nuclear, and process safety through the establishment of
aspecificaly defined regulatory approach and a specifically chartered,

dedicated Regulatory Unit (RU) at RL. Thisregulation is authorized by
DOE through the document entitled Policy for Radiological, Nuclear,
and Process Safety Regulation of TWRS Privatization Contractors
(referred to as the Policy) and is implemented through the document
entited Memorandum of Agreement for the Execution of
Radiological, Nuclear, and Process Safety Regulation of the TWRS
Privatization Contractors (referred to as the MOA). The Policy is
signed by the Under Secretary of Energy; the Manager, RL; the
Assistant Secretary for Environment, Safety and Health (ASEH); and
the Assistant Secretary for Environmental Management (ASEM). The
MOA is signed by the Manager, RL; the ASEH; and the ASEM. The
MOA detalls certain interactions among RL, the ASEH, and the ASEM
aswell astheir respective roles and responsibilities for implementation
of the regulatory approach.

The authority of the RU to regulate the TWRS Privatization Contractor
is derived solely from the terms of the TWRS Privatization Contract.

Its authority to regulate the Contractor on behalf of DOE is derived
from the Policy. The characteristics and scope of this specia regulatory
approach (specia in the sense that it is based on terms of a contract
rather than formally promulgated regulations) are delineated in the
MOA, the TWRS Privatization Contract, and the following four
documents, which are incorporated into the Contract and are part of the
MOA.

Concept of the DOE Regulatory Process for Radiological,
Nuclear, and Process Safety for TWRS Privatization
Contractors, DOE/RL-96-0005

DOE Regulatory Process for Radiological, Nuclear, and
Process Safety for TWRS Privatization Contractors,
DOE/RL-96-0003

Top-Level Radiological, Nuclear, and Process Safety
Sandards and Principles for TWRS Privatization
Contractors, DOE/RL-96-0006

Process for Establishing a Set of Radiological, Nuclear,
and Process Safety Standards and Requirements for
TWRS Privatization, DOE/RL-96-0004

Regulation by the RU in no way replaces any legally established
external regulatory authority to regulate in accordance with their duly
promulgated regulations nor relieves the Contractor from any
obligations to comply with such regulations or to be subject to the
enforcement practices contained therein.

In the execution of the regulatory approach through its regulatory
program, DOE expects the RU to consider not only the relevant
approaches and practices of DOE but aso those of the Nuclear
Regulatory Commission (NRC). The Policy states that

“It is DOE's policy that TWRS privatized contractor
activities be regulated in a manner that assures adequate
radiological, nuclear, and process safety by application of
regulatory concepts and principles consistent with those of
the Nuclear Regulatory Commission.”

To thisend, the RU interacts with the NRC (under the provisions of a
memorandum of understanding with the NRC) during development of
regulatory guidance and during execution of the regulatory program to
ensure implementation of this policy.

All documentsissued by the Office of Radiological, Nuclear, and Process Safety
Regulation of TWRS-P Contractors are available to the public through the
DOE/RL Public Reading Room at the Washington State University, Tri-Cities
Campus, 100 Sprout Road, Richland, Washington.
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Bases for the Top-Level Standards and Glossary Definitions

REGULATORY UNIT REVIEW OF THE BASESFOR THE TOP-LEVEL
STANDARDSAND GLOSSARY DEFINITIONS

1.0 PURPOSE

The document "Top-Level Radiological, Nuclear, and Process Safety Standards and Principles for
TWRS Privatization Contractors,” DOE/RL-96-0006, contains top-level standards and principles
that describe ways to achieve the expected level of safety for TWRS privatization. The
Contractor is required to address and incorporate the top-level standards and principlesin the
Contractor's set of standards. DOE/RL-96-0006 also includes aglossary of terms. The glossary
provides a definition of the key words and phrases used in one or more of the documents that
describe the elements of the TWRS privatization regulatory processl

This review paper establishes the source of each top-level standards and principles and provides
an explanation of any change to the source material that was incorporated in DOE/RL-96-0006,
Revision 1, to specifically address TWRS privatization. This paper also establishes the source of
each definition of DOE/RL-96-0006, Revision 1. Even though some of these words or phrases
are not used in DOE/RL-96-0006 but rather in one or more of the other documents that describe
the elements of the TWRS privatization regulatory process, all of the glossary definitions are
addressed here so that their genesis is addressed in one document.

2.0 DISCUSSION

Previous Department of Energy (DOE) procurement practices relied on stipulating standards or
genera design criteria (i.e., General Design Criteria, DOE Order 6430.1A) as requirements to
potential bidders as part of arequest for proposal (RFP) or Architect/Engineer selection process.
These practices were viewed as overly restrictive; in some cases, they resulted in costly featuresin
the design and operations, provided alimited safety benefit, and competed with more effective
measures for safety resources. The DOE’s Necessary and Sufficient Process was under
development when the TWRS privatization RFP was being prepared and was considered a
principa vehicle for standards identification that could provide relief.

DOE/RL-96-0006 went through many revisions as the TWRS Privatization procurement strategy

1 DOE Regulatory Process for Radiological, Nuclear, and Process Safety for TWRS Privatization Contractors, DOE/RL-96-
0003, Revision 1, July 1998; Process for Establishing a Set of Radiological, Nuclear, and Process Safety Sandards and
Requirements for TWRS Privatization, DOE/RL-96-0004, Revision 1, July 1998; Concept of the DOE Regulatory Process for
Radiological, Nuclear, and Process Safety for TWRS Privatization Contractors, DOE/RL-96-0005, Revision 1, July 1998; Top-
Level Radiological, Nuclear, and Process Safety Sandards and Principles for TWRS Privatization Contractors, DOE/RL-96-
0006, Revision 1, July 1998.
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developed. The original concept for this document was to limit its content to top-level
radiological and nuclear standards (dose limits). In conjunction with this concept, the Necessary
and Sufficient Process for identification of standards was to be used either by the contractor or a
DOE safety oversight organization to establish a set of standards that would control the hazards
related to the work. This concept was challenged on the grounds that it provided too much
latitude to the contractor and did not incorporate lessons learned regarding nuclear facility design
and operation. Basically, no design measures were prescribed that ensured good nuclear
practices.

Because the imposition of undue design constraints was not desirable, it was not practical to
identify general design criteria (or general safety requirements) without a baseline design. The
original concept of the regulatory approach was broadened to include a set of safety principles for
design and operation. This brought in lessons learned and accepted practices that have been
developed by the nuclear power industry over the past 50 years. As part of the safety principles,
safety goalswere also included. Asaresult, initial drafts of DOE/RL-96-0006 augmented
acceptable radiological exposure and potential nuclear accident consequences with safety
principles based on accepted nuclear practices.

Subsequently, the DOE requested that measures be taken to address worker protection more
explicitly. Thiswas addressed in two ways. The dose standards were revised to require the
development of worker limits for accident conditions. In conjunction with this, the safety goals
were expanded to include safety goals for workers. These measures were modeled after
approaches taken for public protection but were stipulated in a manner that alowed the
contractors to devel op specific approaches. These expansions dealt with worker radiological and
nuclear criticality safety.

Finally, the DOE? requested that Occupational Safety and Health Administration (OSHA)
concepts be addressed in a manner that would afford more proactive measures for process safety.
This addition would provide protection of the public and workers not only from radiologica and
nuclear hazards, but also from awider range of hazards, including chemical. A separate set of
principles was derived for process safety from OSHA regulations (29 CFR 1910.119).

The development process for DOE/RL-96-0006 was carried out in severa steps. The radiological
and nuclear (dose) standards were derived from areview of Nuclear Regulatory Commission
(NRC) regulations for non-reactor nuclear facilities, seven sets of DOE guidelines either in use or
proposed for use throughout the DOE complex, and the current U.S. Department of Energy
Radiological Control Manual. A set of design-independent radiological and nuclear safety
principles for design and operation was developed based on the General Safety Principles
contained in two requirements documents developed from the DOE’s New Production Reactor

2 Occupational Safety and Health Administration Regulation for Privatized Facilities, Letter from TaraO'Toole, March 21,
1996.
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(NPR) Program, one for the High Temperature Gas-Cooled Reactor® and the other for the related
nonreactor nuclear facilities®, includi ng the Tritium Recovery Facility. Both requirements
documents were the result of an extensive development effort over a period of many months.
Prepared by multi-organizational teams called the General Safety Requirements Documents
(GSRD) Working Group and the Nonreactor Nuclear Facilities Working Group, the requirements
documents were reviewed rigorously by Los Alamos National Laboratory and the DOE and were
approved by the Director of the DOE Office of New Production Reactors.

The General Safety Principlesin those documents are intended to be independent of particular
reactor concepts and are statements of safety sufficiency based on safety policies, safety goals,
safety principles, and safety objectives. The General Safety Principles expand the NPR Safety
Policy (NPD-002) and were derived from many sources, including DOE Orders; the NRC
Advanced Reactor Safety Policy, Severe Accident Policy, and Safety Goal Policy; and the
International Atomic Energy Agency’s “Basic Safety Principles for Nuclear Power Plants”
(International Nuclear Safety Advisory Group 75-INSAG-3). The General Safety Principles were
not considered requirements for determining design compliance, but provided the basis for the
Genera Safety Requirements (general design criteria). Similarly, quantitative safety goals were
included to provide numerical design objectives for use of risk-related information in the design
process. However, these were not requirements for determining design compliance. Rather, they
delineate provisions for the prevention and mitigation of risk-dominant events.

Although the General Safety Principles reflect accepted radiological and nuclear safety design and
operational practices, they needed to be modified for the purposes of DOE/RL-96-0006. First,
the Principles were screened and modified for technological incompatibilities. Second, a
functional hazards analys s’ that was devel oped for a baseline immobilization facility design, one
for which there was no conceptua design information, was used to identify the hazards to the
public and workers. These hazards were screened and the safety principles modified to reflect the
TWRS privatization hazards. This screening smplified the criticality principle, replaced the
containment principle with a confinement principle, and removed the severe-accident goal. These
changes resulted in a set of radiological and nuclear principles that were tailored to TWRS
privatization. Special care was taken to minimize the introduction of new principles or concepts.

The process safety principles were introduced as a separate set to maintain separation and clarity
of concepts. There was no source similar to the NPR for these principles. In this case, the
elements of 29 CFR 1910.119 were used as the basis. The primary enhancement embedded in
these principlesis the requirement that certain information be submitted to the Regulatory Unit

3 General Safety Requirements Document for the New Production Modular High Temperature Gas-Cooled Reactor, DOE/NP
HWR-GSR-0001, Revision 1, and LA-NPR-4, Revision 3, January 30, 1991.

4 Facility General Safety Requirements for the New Production Reactor Nonreactor Nuclear Facilities, DOE/NP NNF-GSR-
0001, Revision 0, and LA-NPR-35, April 1995.

5 Preliminary Hazard Analysis for the Tank Waste Remediation System (TWRS) Privatization Phase | Conceptual Facilities,
LA-CP-95-286, December 1995.
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for evaluation in support of authorization decisions and regulatory oversight. In addition, three
overal principles were developed, including process safety management, objectives, and
responsibility. These principles provided compatibility with radiological and nuclear safety.

The final document was reviewed by the DOE TWRS Privatization RFP Contractor Support
Team; DOE/Environment, Safety and Health; and DOE/Environmental Management before it was
included, along with the other three radiological, nuclear, and process safety regulatory program
description documents, into Standard 4 and Appendix J of the RFP. DOE/RL-96-0006 was
fundamental to the acceptance of the TWRS privatization standards identification process and
regulatogy approach as defined in the Policy6 and included in the Memorandum of Agreement
(MOA).

The glossary included in DOE/RL-96-0006 is common to three of the four regulatory program
description documents included in the RFP. The glossary was not included with the Concept8
document. Aswith the safety principles, the glossary hasits origins in the NPR requirements
documents. The NPR requirements document glossary was screened for applicable terminology.
Only then were the definitions changed based on the availability of more refined terminology.
Where conflicts occurred, the 10 CFR 800 series of rulestook the highest priority, followed by
the newly revised DOE orders. In some limited cases, there was no dominant terminology, and
definitions were devel oped to document the intended meaning expressed in the TWRS
Privatization regulatory documents included in Standard 4 and Appendix J of the RFP.

3.0 REVIEW

Top-Level Sandards and Principles

The top-level standards and principles are contained in Sections 2.0 through 5.0 of
DOE/RL-96-0006. Section 2.0 contains "Radiological and Nuclear Safety Standards.” Sections
3.0 and 4.0 contain "Radiological and Nuclear Safety Objectives' and "General Radiologica and
Nuclear Safety Principles,”" respectively. Section 5.0 contains "General Process Safety
Principles.”

The magjority of the standards and principles arose from two sources. 1) the "INSAG-3" report,9
which is areport by the International Atomic Energy Agency that provides basic safety principles

6 Policy for Radiological, Nuclear, and Process Safety Regulation of TWRS Privatization Contractors, DOE/RL-96-25,
Revision 0, July 3, 1996.

7 Memorandum of Agreement for the Execution of Radiological, Nuclear, and Process Safety Regulation of TWRS
Privatization Contractors, DOE/RL-96-26, Revision 0, July 3, 1996.

8 Concept of the DOE Regulatory Process for Radiological, Nuclear, and Process Safety for TWRS Privatization
Contractors, DOE/RL-96-0005, Revision 0, February 1996.

9 Basic Safety Principles for Nuclear Power Plants, areport by the International Nuclear Safety Advisory Group, Safety Series
No. 75-INSAG-3, International Atomic Energy Agency, Vienna, 1988.
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for nuclear power plants, and 2) the "NPR" document,*° which, as discussed in Section 2.0 of this
document, provides general safety principles and requirements for the New Production Reactor
"heavy water reactor”" concept. In many cases the general safety principles in the NPR document
arose from the principlesin the INSAG-3 report. Section 2.0 of this document discussed the
incorporation of these principles into DOE/RL-96-0006.

Some changes to the INSAG-3 and NPR principles that were made consistently throughout
DOE/RL-96-0006 require explanation. One example is the use of the word "should" rather than
"will." Although this could suggest that the top-level standards and principles are
recommendations rather than requirements, thisis not the case. As discussed in the introduction
to DOE/RL-96-0006 (Section 1.1), the Contractor "must address these top-level standards and
principles in the standards and requirements identified by the Contractor" and "shall incorporate
the top-level...standards and principles into the recommended standards and requirements.”
Therefore, the use of the term "should" in DOE/RL-96-0006 versus "will" in the source
documents should be considered a cosmetic change only; the associated standards and principles
are not optional.

Another change to the principles contained in the source documents was the elimination of the
focus on nuclear reactors. For example, the term "plant” was consistently changed to "facility."
Additionally, in some instances the scope and breadth of the standards and principles was
deliberately reduced consistent with the fact that the vitrification facility is not a nuclear reactor
and thus the hazards inherent in its operation are somewhat less. Nevertheless, the set of
standards and principles contained in DOE/RL-96-0006 is quite robust and reflects the rigor
expected in assuring safe operation of the facility.

In some cases both the INSAG-3 and NPR documents contained a principle or standard that was
similar to that in DOE/RL-96-0006. In these cases, INSAG-3 was selected as the source
document because the NPR principle or standard most likely originated in INSAG-3. However,
in cases in which the NPR principle or standard contained a substantially revised version of the
corresponding INSAG-3 principle or standard and the DOE/RL-96-0006 statement more closely
matched the NPR statement, the NPR document was selected as the source.

Appendix A of this document contains the RU assessment of the basis for each top-level standard.
For each standard, the following is provided:

10 HWR - General Safety Requirements, HWR-GSR-0001, Rev. 0, January 30, 1991, U.S. Department of Energy,
Washington, DC.
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the verbatim requirement from DOE/RL-96-0006, Rev 1,

the verbatim requirement from the basis document (usually either NPR or
INSG-3), with revision markings™ to illustrate a match with the DOE/RL-96-0006
standard; and

adiscussion of the differences between the DOE/RL-96-0006 standard and the
statement in the basis document, and the justification for any significant (non-
editorial) differences.

The principles and standards are addressed individually in Appendix A contained in Sections 3.0
and 4.0 for DOE/RL-96-0006. For the standardsin Section 2.0 (Table 1), areferenceto a
previous RU document addressing thisissue is provided, and for Section 5.0 the standards and
principles are addressed collectively because they arose from a single source (29 CFR 1910.119).

Glossary Definitions

There are 74 words or phrases in the Glossary in DOE/RL-96-0006 (and two of the other
Regulatory Unit governing documents). Some of these were developed specifically for TWRS
privatization. The majority, however, are used commonly in the nuclear industry. The origina
sources of these terms include:

- DOE regulations (e.g., 10 CFR 835);

- DOE Orders (e.g., DOE 5480.23);

- the DOE Glossary;

- the DOE Radiological Control Manual;
- NRC regulations (e.g., 10 CFR 20);

- OSHA regulations (e.g., 29 CFR 1910);
- the NPR document; and

- various guidance documents.

In many cases, the definitions have been deliberately atered from those found in the source
documents. This occurred in part to avoid inadvertent adoption of numerous multi-tiered DOE
standards and/or NRC regulations that are not adopted in the TWRS-P Contract. For example,
use of the term "safety class' is avoided because it might suggest that the Regulatory Unit intends
that the term be used as defined in the context of DOE-STD-3009-94.1% In this particular
standard (not part of the TWRS-P Contract), safety-classis defined in relation to the other formal
DOE terms of "safety functions," "system description,” "functional requirements,” "system
evaluation,” etc. Upon further examination, one finds that these second tier terms are defined in

11 These consist of underline markings to reflect added text and strike-through markings to reflect deleted text.
12 Preparation Guide for U.S. Department of Energy Nonreactor Nuclear Facility Safety Analysis Reports, DOE-STD-3009-
94, July 1994, U.S. Department of Energy, Washington, DC.
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other DOE Orders, which in turn depend on other DOE directives, and so on. Thisisonly one
example of many.

Importantly, the precise definitions provided in the Regulatory Unit governing document glossary
are extensively and carefully interwoven into the Contractual Documents. The integrated product
is self-consistent and has survived the scrutiny of numerous external reviews without ateration in
over two years of use.

Ultimately, alteration of the terms used in the Regulatory Unit governing documents in order to
facilitate the transition of TWRS-P regulation to the NRC may be necessary. However, any such
modification of terminology must be performed carefully, with deliberate and in-depth review of
the impact of terminology changes on the fundamental contractual underpinnings of the safety
program.

Appendix B contains the RU position on the basis for each of the glossary definitions. For each
definition, the following is provided:

the verbatim definition from the DOE/RL-96-0006 glossary;

the verbatim requirement from the basis document with revision markings to
illustrate a match with the glossary definition; and

adiscussion of the differences between the DOE/RL-96-0006 definition the
corresponding definition in the basis document, and the justification for any
significant (non-editorial) differences.

RL/REG-98-23, Rev. 0 10/15/98 8
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APPENDIX A: SOURCES OF TOP-LEVEL STANDARDS

Source References ldentified in this Appendix

29 CFR 1910. "Occupational Safety and Health Standards," Occupational Safety and Health Administration,
U.S. Department of Labor, Washington, DC, 1992.

EH-12-94-01. "Method for the Assessment of Worker Safety under Radiological Accident Conditions at
Department of Energy Nuclear Fecilities," U.S. Department of Energy, Washington, DC, 1994.

INSAG-3. "Basic Safety Principlesfor Nuclear Power Plants,” International Nuclear Safety Advisory Group,
International Atomic Energy Agency, Vienna, 1988.

NPR. "Generd Safety Requirements Document for the New Production Modular High Temperature Gas-Cooled
Reactor," DOE/NP HWR-GSR-0001, Rev. 1, U.S. Department of Energy, Washington, DC, 1991.

RL/REG-98-23, Rev. 0 10/15/98 A-1



Bases for the Top-Level Standards and Glossary Definitions

2.0 Radiological and Nuclear Safety Standards

Theradiological and nuclear standards in this section are the human dose standards to which al facility
activities of the Contractor involving radiological and nuclear hazards must comply. These standards are
consistent with radiological exposure limits embodied in DOE and NRC regulations and the perspectives of the
International Council on Radiological Protection. The standards presented herein do not include standards for
various release pathways and are not necessarily a complete set for human doses. The absence of other
standards is not intended to exempt the Contractor from the obligation to comply with al applicable
reguirements pertaining to limiting exposures to workers and the public.

2.1 Individua

Thetop-leve radiologica and nuclear safety standards for workers, co-located workers, and the public
for various situations are listed in Table 1. Footnotes to the table refer to the origin of a specific
standard. Additional information on terminology, definitions, and methods can be found in those
references. Asnoted in the references, some of the standards can not be applied independent of other
dose contributors located on the Hanford Site.

Basis. Thebasesfor these standards are discussed in the RESW Evaluation Report, Appendix B.
Summary of Changesin the Development of 0006: The development of the standards and the RU position
are discussed in Appendix B to RL/REG-98-01, “DOE Regulatory Unit Evaluation Report of the BNFL Inc.
Safety Requirements Document.”
3.0 Radiological and Nuclear Safety Objectives

The safety objectivesincluded in this section are radiological and nuclear safety goals, which if
accomplished, should ensure protection of public and worker health and safety. The Contractor should use
these objectives to determine 1) the effectiveness in achieving the expected level of safety and 2) the need for

additional measures.

3.1 General Safety Objectives

3.1.1 OpeationsRisk Goa

Therisk, to the population (public and workers) in the area of the Contractor’ s facility, of cancer
fatalities that might result from facility operation should 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.*?

Basiss NPR

Therisk to the population (public and workers) in the area of the Contractor's facility,near-the
NPR of cancer fatalities that might result from facilityNPR operation should not exceed one-tenth

13 For evaluation purposes, individuals are assumed to be located within 10 miles of the controlled area.
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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, |nd|V| duals are assumed to be located withinFhe
' ten miles of#em the

fence).14

Summary of Changesin the Development of 0006: Clarification was provided that individualsincluded in
the assessment are located within 10 miles of the controlled area. The numerical risk guideline of 2 X 10°
per year associated with therisk goal that is shown in the footnote was not included. The RU believes that
this was an inadvertent omission; an identical numerical risk guidelineis derived in Appendix B to RL/REG-
98-01, “DOE Regulatory Unit Evaluation Report of the BNFL Inc. Safety Requirements Document.”

3.1.2 Accident Risk God

Therisk, 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
generally are exposed.*®

Basiss NPR

Therisk, to an average individual in the vicinity of the Contractor's facilityNPR, of prompt

fatalities that might result from anreaeter accidents 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 populatl on generally are exposed For evaluation purposes, |nd|V|duaIs are assumed to

Summary of Changesin the Development of 0006: Clarification was provided that individualsincluded in
the assessment are located within 1 mile of the controlled area. The numerical risk guideline of 5 X 10 per
year associated with therisk goal that is shown in the footnote was not included. The RU believesthat this
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was an inadvertent omission. Nevertheless, as discussed in Appendix B to RL/REG-98-01, “DOE
Regulatory Unit Evaluation Report of the BNFL Inc. Safety Requirements Document,” the RU positionis
that a definitive numerical risk guideline is not needed because conformance to the risk goal is assured by the
dose standards for credible accidents.

3.1.3 Worker Accident Risk Goal

Therisk, to workersin the vicinity of the Contractor’ s facility, of fatality from radiological exposure
that might result from an accident should not be a significant contributor to the overall occupational
risk of fatality to workers.’

Basiss EH-12-94-01

Therisk, to workersin the vicinity of the Contractor's facility, of fatality from radiological
exposure that might result from an accidents te-a-werker-at-a-Department-ef- Energy-site-should be
contreHed-soasnot bea s gnlflcant contri butor to the overall occupatlonal risk of fatal |ty to the
workers.
ALARAYFor eval uatlon purposes, individuals are assumed to be located Wlthl none m|Ie of the
controlled area.

Summary of Changesin the Development of 0006: Reference to the site was deleted and clarification was
provided that individualsincluded in the assessment are located within 1 mile of the controlled area.
Additionally, the ALARA requirement was deleted; the RU believes that the term “minimized” in this
reguirement unnecessarily confounded the ALARA principle stipulated in other top-level standards (e.g.,
4.2.3.2) and regulations (e.g., 10 CFR 835).

3.2 Radiation Protection Objective

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 aslow asis
reasonably achievable (ALARA) and within prescribed limits, and ensure mitigation of the extent of
radiation exposure and environmental impact due to accidents.

Basis. INSAG-3

Fe-eEnsure that duringi normal operation that-radiation exposure within the facilityplant and
radiation exposure and environmental impact due to any release of radioactive material fromthe
facilityptant is kept as low as reasonably achievable (ALARA) and withinbelew prescribed limits,
and te-ensure mitigation of the extent of radiation exposures and environmental impact due to
accidents.

Summary of Changesin the Development of 0006: The requirement to maintain environmental impacts
due to releases of radioactive material ALARA was added.

17 For evaluation purposes, workers are assumed to be located within the controlled area.
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3.3

331

Basis:

Technical Safety Objectives

Public Protection

Measures in the design and operation of the facility to protect the public against accident conditions
should be evaluated against acceptable guideines to demonstrate that they perform their intended
purpose with high confidence.

INSAG-3

ObjtectiveFo-preventMeasures in the design and operation of the facility to protect the public
against accident conditions should be evaluated against acceptable guidelines to demonstrate

that thev perform thelr intended purpose Wlth hlgh confldenceaeerdema-nnueleappkants—te

Summary of Changesin the Development of 0006: The INSAG-3 technical safety objective was trandated
to astandard and was tailored to the TWRS Privatization Contract.

3.3.2

Basis:

Worker Protection

Measures in the design and operation of the facility to protect the workers against accident conditions
should be evaluated using an acceptable approach to demonstrate that they perform their intended
purpose with high confidence.

Developed specifically for TWRS Privatization

Summary of Changesin the Development of 0006: The worker protection component was added to the
INSAG-3 technical safety objective based on the need to ensure the adequacy of worker protection.

3.33

Basis:

Accident Vulnerability Mitigation

Particular care should be taken to identify, evaluate, and prevent and/or mitigate any vulnerabilities
to accidents that might, by themselves, result in arelease of radioactive material that exceeds
acceptable levels.

NPR

Particular care shouldwiH 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 exceeds acceptabl e |evel sthe Program-sguantitative safety-goals.

Summary of Changesin the Development of 0006: The need for accidents not to exceed "quantitative
safety goals' was changed to "acceptable levels.”
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4.0 General Radiological and Nuclear Safety Principles

The safety principles presented in this section are fundamental ways to achieve safety, which by
experience, have proven to be effective and have become the basis for accepted radiological and nuclear
safety practice. Although the experience base for these principles comes largely from the commercial nuclear
reactor community, these principles have merit for any nuclear facility. In facilities with hazards much
reduced from those of nuclear reactors, measures to accomplish these principles may be less extensive and
require less complex approaches than those related to reactor safety. These principles shall be addressed in
the standards and requirements identified and recommended by the Contractor.

41 Overall Principles

411 Defensein Depth

4.1.1.1 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, no one of which isto 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.

Basiss NPR

To compensate for potential human and mechanical failures, a defense-in-depth strategy will be
applied to the facility commensurate with the hazar dsNPR such that the-assuraneeed of safety is |
vested in multiple, independent safety provisions, no one of which isto berelied upon excessively

to protect the public, the workers, or the environment. This strategy shoul dwiH be applied to the

design; and oper ati on-management-and-safety-reviews of the facilityplant.

Summary of Changesin the Development of 0006: The term "commensurate with the hazards' was added
in the discussion of defense-in-depth. Thisis an example of requiring the Contractor to tailor its strategy to
the hazards consistent with the concept discussed in DOE/RL-96-0004.

4.1.1.2 Prevention

Principal emphasis should be placed on the primary means of achieving safety, which isthe
prevention of accidents, particularly any that could cause an unacceptable release.

Basis. INSAG-3

Principal emphasis should beis placed on the primary means of achieving safety, which isthe
prevention of accidents, particularly any thatwhieh could cause an unacceptabl e r el easesevere

coredamage.
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Summary of Changesin the Development of 0006: Discusses the need to prevent an "unacceptable
release” rather than "severe core damage.”

4.1.1.3 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.

Basis. INSAG-3

Normal operation, including and-anticipated operational occurrences, maintenance, and testing,
should be are-controlled so that facilityplant and system variables remain within their operating
ranges: and Fhis+redueesthe frequency of demands placed on the-structures, systems, and
components important to safety is smallsystems.

Summary of Changesin the Development of 0006: Normal operation defined to include anticipated
operational occurrences, maintenance, and testing. "Safety systems' revised to include "structures, systems,
and components important to safety."

4.1.1.4 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.

Basis: INSAG-3
The facilityptant should beis designed to be-capable-ofretaining the butk-ef-theradioactive
material through a conservatively designed confinement systemthat-might-bereleased-fromfuel;

for the entire range of eventsaeeidents considered in the design basis.

measut&ste The confl nement system shoul d protect the workpl acepubl—te and the environment

from-harm-in-case these barriersare-notfully-effective.
Summary of Changesin the Development of 0006: The concept of a"conservatively designed confinement
system" replaced the concept of "multiple successive barriers.” Thisisan example of areduction in scope

and breadth of astandard as discussed in Section |11 of the main text.

4.1.1.5 Automatic Systems

Automatic systems should be provided that would place and maintain the facility in a safe state and
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limit the potential spread of radioactive materials when operating conditions exceed predetermined
safety setpoints.

Basis: INSAG-3

Automatic systems should beare provided that place andweutd-safely-shut-doewn maintain the
facilityreactor—matntainit in a safeeeeleel state; and I|m|t the potentlal spread of radioactive

materials whenany operating conditions
were-to-exceed predetermi ned fety setp0| nts.

Summary of Changesin the Development of 0006: Discusses radioactive materialsin general rather than
fission products specifically.

4.1.1.6 Human Aspects

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

Basiss NPR

The human aspects of defense in depth shouldwiH include a design for human factors, a quality |
assurance program, administrative controls, internal ard-hdependent-safety reviews, operating

limits (Ttechnical Safety Requirementsspeeifications), wor kerpersennel qualification and
training, and the establishment of a safety/quality programeutture.

Summary of Changesin the Development of 0006: Design for human factors was included, "independent
safety reviews' were replaced by "internal safety reviews," and "technical specifications' were revised to
"Technical Safety Requirements.”

412 Safety Responsibility

4.1.2.1 Safety Responsibility

Ultimate responsibility for the safety of the facility rests with the Contractor. In no way should this
responsibility be diluted by the separate activities and responsibilities of designers, suppliers,
constructors, the Regulatory Unit, or independent oversight bodies.

Basis: INSAG-3

FhedUltimate responsibility for the safety of the facilitya-huetearpowerplant rests with the
Contractoreperating-erganization. Fhisistln no way should this responsibility be diluted by the

separate activities and responsibilities of designers, suppliers, constructors, the Rand+egulatorsy
Unit, or independent oversight bodies.
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Summary of Changesin the Development of 0006: Independent oversight bodies were added to the groups
that have separate saf ety responsibilities.

4.1.2.2 Safety Assignments

The assignment and subdivision of responsibility for safety should be kept well defined throughout
thelife of the facility.

Basis. INSAG-3

The assignment and subdivision of respon5| bili |ty for safety should beare kept well deflned
throughout the life of the facilityee:

subseguent-modifications.

Summary of Changesin the Development of 0006: Clarified that safety isimportant for the "life of the
facility."

4.1.2.3 Site and Technical Support

The Contractor should assure commitments from relevant parties to provide data and services needed
to fulfill its safety commitments.

Basis: Developed specifically for TWRS Privatization

Summary of Changesin the Development of 0006: This principle was developed specifically for TWRS
Privatization based on the recognition that the Contractors may be uniquely dependent on site and technical
support.

4.1.2.4 Operating Experience and Safety Research

Operating experience and the results of research relevant to safety should be obtained, reviewed, and
analyzed, and lessons that are learned should be implemented in the design, construction or
modification, and operation of the facility.

Basis. INSAG-3

Organizations-conecerned-ensdre-that-oOperating experience and the results of research relevant
to safety should beare obtai nedexchanged, reviewed, and analyzed, and that-lessons that are

|earned should be implemented in the design, construction or modification, and operation of the
facilityand-acted-en.

Summary of Changesin the Development of 0006: Clarified that lessons learned should be implemented
through all phases of the facility.

4.1.3 Authorization Basis

RL/REG-98-23, Rev. 0 10/15/98 A-9



Bases for the Top-Level Standards and Glossary Definitions

4.1.3.1 Authorization Basis

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

Basiss NPR

Material that is part of the authorization basi sthe NPRsafety-design-basis shoul dwilt be
established, documented, and submitted to the Director of the Regulatory Unit for evaluation and
in support of decisions and regulatory oversight. The Contractor should maintain the material
current Wlth r&pect to changes made to the faC| li |tv design and admi nlstratlve controls and in the

Summary of Changesin the Development of 0006: The term "authorization basis' was introduced,
previoudly it was termed "safety design basis." Provides additional detail on the establishment, maintenance,
and evauation (by the Regulatory Unit) of material that is part of the authorization basis, and deletes the
specific examples of the material. Thisisan example of tailoring areactor-based requirement to a
requirement that is specific to TWRS Privatization.

414 Safety/Quality Culture

4.1.4.1 Safety/Quality Culture

A safety/quality program should be established that governs the Contractor's actions and interactions
of all personnel and organizations engaged in activities related to the facility and emphasizes
excellencein al activities. The Contractor should have safety and quality responsibilities
specifically identified in its operations.

Basiss NPR

A safety/quality programeuttdure shouldwitt be established that governs the Contractor's actions
and interactions of all personnelindividuals and organizations engaged in activities related to the
facilityNPR and emphasi zes excellence in all activities. The ContractorEach-program
organization-and-participant shouldwitt have safety and quality responsibilities specifically
identified in its oper ationstheirjob-assighments.

Summary of Changesin the Development of 0006: The term "safety culture” was revised to "safety/quality
program.” The need for the program to "emphasize excellence" was added. The need to identify
responsibilities specifically was added.

415 Configuration Management
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4.1.5.1 Formal Configuration Management

Formal configuration management should be applied to all facility activities during the program’s
lifetime to ensure that programmatic objectives related to radiological, nuclear, and process safety are
fully achieved. Work should be performed and controlled according to pre-approved plans and
procedures that clearly delineate responsibilities. Documented records should be retained.

Basiss NPR

Formal configuration management shoul dwiH be applied to all facilityNPR activities during the
program'’s lifetime to ensure that programmatic objectives-iretuding- related to radiological,
nuclear, and process safety; are fully achieved. Work shoul dwitH be performed and controlled
according to pre-approved plans and procedures; thatwith clearly delineated responsibilities.;
and Ddocumented records shoul dwit be retained.

Summary of Changesin the Development of 0006: Relevant programmatic objectives were stipulated.
4.1.5.2 Contractor Design Knowledge

The Contractor operating organizations should become and remain familiar with the features and
limitations of componentsincluded in the design of the facility. They should obtain appropriate
input from the design organization on pre-operational testing, operating procedures, and the planning
and conduct of training.

Basiss NPR

The ContractorNPR operating organizations shoul dwit become and remain familiar with the
features and limitations of components included in the design of the facility. They shoul dwiH
obtain appropriate input from the design organization on pre-operational testing, operating
procedures, and the planning and conduct of training.

Summary of Changesin the Development of 0006: The need for operating organizations to receive input
from the design organization on pre-operational testing was added.

4.1.5.3 Design Documentation

A system should be used to control and maintain accurate during the life of the facility as-built
drawings related to radiological, nuclear, and process safety.

Basis: Developed specifically for TWRS Privatization

Summary of Changesin the Development of 0006: This standard was devel oped to explicitly address
configuration control.

416 Quality Assurance

RL/REG-98-23, Rev. 0 10/15/98 A-11



Bases for the Top-Level Standards and Glossary Definitions

4.1.6.1 Quality Assurance Application

Quiality assurance and quality control should be applied throughout all phases and to all activities
associated with the facility as part of a comprehensive system to ensure with high confidence that all
items delivered and services and tasks performed meet required standards.

Basis. INSAG-3

Quality assurance and quality control should beis applied throughout all phases and to all
activities associated with the facilityata-nuelearpewerplant as part of a comprehensive system
to ensure with high confidence that all items delivered and services and tasks performed meet

reguired standar dsspecified-requirements.

Summary of Changesin the Development of 0006: The term "quality control" was added. The need to
consider "all phases' of the facility was added. The need to meet "specified requirements' was changed to
"required standards."

4.1.6.2 Established Techniques and Procedures

The Contractor should use well proven and established techniques and procedures supported by
quality assurance practices to provide high quality equipment and achieve high quality construction.

Basis. INSAG-3

i i ity-by should should useing weII proven and
establ |shed technlques and procedures supported by quality assurance practices to provide high
guality equipment and achieve high quality construction. (Note: sentence rearranged)

Summary of Changesin the Development of 0006: Editorial changes only.
4.1.6.3 Operational Quality Assurance Programs

Operational quality assurance and control programs should be established by the Contractor to assist
in ensuring satisfactory performance in facility activitiesimportant to safety.

Basis: INSAG-3
Anr-eOperational quality assurance and control programs should be+s established by the
Contractor eperating-erganization to assist in ensuring satisfactory performancein facilityaH
phant activitiesimportant to plant-safety.

Summary of Changesin the Development of 0006: The term "quality control" was added.

4.2 Design, Construction, and Pre-Operational Testing
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421 Desgn
4.2.1.1 Safety Design
The facility should be designed for a set of events such as: normal operation, including anticipated
operationa occurrences, maintenance, and testing; external events; and postul ated accidents.
Basiss NPR

The facilityNPR shoul dwit be designed forte-eepewith a set of events such as. normal operation,
including anticipated operational occurrences, maintenance, and testing; external events and

and-componentstmportant-to-safety. (Note Iast sentence was mcorporated in 4 2. 1 3 bel ow)

Summary of Changesin the Development of 0006: The requirement to use conservative rules and criteria
to establish design requirements was deleted. Thisis an example of areduction in scope and breadth of a
standard as discussed in Section |11 of the main text.

4.2.1.2 Risk Assessment

Basis:

Acceptable risk analyses should be applied during the design to delineate provisions for the
prevention and mitigation, including emergency preparedness and response, of otherwise risk-
dominant events.

NPR

Acceptabl e risk analysi sRisk-retated-Hrfermation shoul dwilt be applied during the design ef-the
NPRto delineate provisions for the prevention and mitigation, including emergency preparedness

and response of otherwise I’ISk dom| nant eventsse%hat—reasenabteased#aneeﬁppewdedrthat—the

Summary of Changesin the Development of 0006: Emergency preparedness and response was added. The
discussion of the need to be assured that risks have been reduced was removed.

4.2.1.3 Safety Analysis

Basis:

A safety analysis should be carried out as required to evaluate the safety performance of the design
and identify requirements for operations.

INSAG-3
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reqarremen%s— fetyeomprehensrw analysros shoul d beare carrled out as r@w red to eval uate
the safety performance er-eapabitity-of the design and identify requirements for

oper ati onsvariods-compenents-and-systems-a-the plant. (Note: First sentence wasused in 4.2.1.1)

Summary of Changesin the Development of 0006: The term "comprehensive analysis' was changed to
"safety analysis." Theterm "asrequired” was added. The need to evaluate the safety performance of the
"SSCsimportant to safety” was changed to the "design." The need for the analysis to identify requirements
for operations was added.

422

Proven Engineering PracticesMargins

4.2.2.1 Proven Engineering Practices

Basis:

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.

INSAG-3

Safety tFechnologies |ncorporated into t he facility desi gn should should have been proven by experlence
orand testing—N p ,
testing-and-experience; and should be bewh+ehare refl ected in approved codes and standardsand
other-appropriately-documented-statements. Sgnificant new design features er-new-reactor
typesshould beare introduced only after thorough research and model or prototype testing at the
component, system, or facilityptant level, as appropriate. (Note: combination of two separate
statements)

Summary of Changesin the Development of 0006: The term "and other appropriately documented
statements" was removed.

4.2.2.2 Common-Mode/Common-Cause Failure

Basis:

Design provisions should be included to limit the loss of safety functions due to damage to severa
structures, systems, or components important to safety resulting from a common-cause or common-
mode failure.

NPR
Design provisions shouldwiH be included to limitprevent the loss of safety functions due to

damage to several structures, systems, or components important to safety resulting froma
common-cause or common-mode failure.

Summary of Changesin the Development of 0006: The term "common-mode failure" was added. The
term "prevent the loss of safety functions' was changed to "limit the loss of safety functions.”
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4.2.2.3 Safety System Design and Qualification

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

Basiss NPR

Sructures, systems, and components important to safety shoul dwitt 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 shoul dwit be considered in |
design and qualification.

Summary of Changesin the Development of 0006: Only editorial changes were made to this principle.
4.2.2.4 Codes and Standards

Codes and standards for vessels and piping should be supplemented by additional measures (such as
erosion/corrosion programs and piping in-service inspections) to mitigate conditions arising that
could lead to an unacceptable release of radioactivity during the operational life of the facility.

Basis. INSAG-3

Codes and standards for auelear-vessels and piping should beare supplemented by additional
measur es (such as erosion/corrosion programs and piping in-service inspections) to
mitigateprevent conditions arising that could lead to an unacceptabl e release of radioactivitya

rupture-of the privnary-coelant-systemboundary-at-any-thme during the operational life of the
facilitypant. |

Summary of Changesin the Development of 0006: Examples of erosion/corrosion programs and piping in-
service inspections were added. Theterm "prevent” was changed to "mitigate." Discusses mitigating an
"unacceptable release of radioactivity" rather than afailure specific to nuclear power plants.
4.2.2.5 Criticality

The facility should be designed and operated in a manner that prevents nuclear criticality.

Basiss NPR

The facilityNPR shouldwa—IJr be desi gned and operated in a manner thatte preventsmadveﬁem |
nuclear criticalit ,

Summary of Changesin the Development of 0006: The statement was simplified to provide only a general
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requirement that criticality be prevented; the specific requirement for monitoring and process controlsto
prevent criticality was deleted. Thisisan example of areduction in scope and breadth of a standard as
discussed in Section 111 of the main text.

4.2.3 Radiation Protection

4.2.3.1 Radiation Protection Practices

An acceptable system of radiation protection practices should be followed in the design, construction,
and pre-operational testing phases of the facility for the protection of workers and the public.

Basis. INSAG-3

An accegtable wstem of radiation protectlon practlces—eensstent—wmreeemmendauensef—the

Ageneye should beks foIIowed in the deS| gn, constructlon eemm+saemng and ]&operatlonal
testing phases of the facilitynuelearpewerplants for the protection of workers and the public.

Summary of Changesin the Development of 0006: Specific guidance documents on radiation protection
practices were deleted and the requirement was changed to an "acceptable" system. Protection of workers and
the public was added. "Commissioning" phases of the facility changed to "Construction," and "Operational”
phase was limited to "Pre-operational testing." (Note: The operational phase is addressed in Section 4.3.2.1).

4.2.3.2 Radiation Protection Features
At the design stage, radiation protection features should be incorporated to protect workers from
radiation exposure and to keep emissions of radioactive effluents ALARA and within prescribed
limits.

Basis: INSAG-3
At the design stage, radiation protection features should beare incor porated to protect
wor ker sptant-persennel from radiation exposure and to keep emissions of radioactive effluents
ALARA and within prescribed limits.

Summary of Changesin the Development of 0006: The ALARA concept was added.

4.2.3.3 Deactivation, Decontamination, and Decommissioning Design
The design of the facility should incorporate provisions to facilitate deactivation and the final
decommissioning. The objective of these provisions should be to reduce radiation exposuresto
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.

Basiss NPR
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The design of the facilityNPR shoul dwiH incor porate provisions to facilitate deactivation and the
final decommissioning-eftheNPR. The objective of these provisions shoul dwiH be to reduce
radiation exposures to Hanford Ssite 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.

Summary of Changesin the Development of 0006: The term "deactivation” was added.

424 Emergency Preparedness

4.2.4.1 Support Facilities

Thefacility design should provide additional capability to place and maintain the facility in asafe
state following an accident if the normal control areas are expected to become uninhabitable.

Basis. INSAG-3

The facil |tyeen#el+eem4s desi gneel should prow de additional capabl lity to pI aceand tepemal-n

normal control areasreemare expected to maybecome uni nhabltableer—damaged

Summary of Changesin the Development of 0006: This principle was substantially revised to a general
statement requiring back-up to the normal control areas, rather than providing specific requirements.

425 Inherent/Passive Safety Characteristics

Design features that enhance safety through simplified, inherent, passive, or other highly reliable
means to accomplish safety functions should be employed to the maximum extent practicable.

Basiss NPR
Design features that enhance the-margins-of-safety through simplified, inherent, passive, or other

highly reliable means to accomplish safety functions shoul dwit be employed to the maximum
extent practicable.

Summary of Changesin the Development of 0006: The specific phrase “margins of safety” was reduced to
the general term “safety.”

4.2.6 Human Factors

4.2.6.1 Human Error
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The possihility of human error in facility operations should 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.

Basis. INSAG-3

to-performthel—duties—The possibility of human error in facilitynuelear-pewer-plant operations
should beis 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. (Note: First sentenceisusedin 4.3.4.1 below)

Summary of Changesin the Development of 0006: The implicit use of human factors engineering to
compensate for operational human error was made an explicit requirement of the design. Thisis an example
of increased rigor in principles based on lessons learned from the reactor industry.

4.2.6.2 Instrumentation and Control Design

Sufficient instrumentation and control capability should be provided so that under normal operating
and postulated accident conditions the operators can diagnose facility conditions, place and maintain
the facility in a safe state, and mitigate accidents. |f necessary, measures should be provided to
protect the operator in the performance of these functions.

Basiss NPR

Sufficient instrumentation and control capability shouldwit be provided ina-habitable-control
reem-so that under normal operating and postul ated accident conditions the operators can
diagnose facilityreaeter conditions, place and maintain the facility in a safe statesafely-shut-dewn
thereactor, and mitigate accidents. |f necessary, measures should be provided to protect the
operator in the performance of these functions.

Summary of Changesin the Development of 0006: The specific requirement of a"habitable control room"
was changed to a general requirement regarding protection of the operator.

4.2.6.3 Safety Status

Parameters to be monitored in the control room should be selected and their displays should be
arranged to ensure that operators have clear and unambiguous indications of the status of facility
conditions important to safety, especially for the purpose of identifying and diagnosing the actuation
and operation of a system or components important to safety.

Basis: INSAG-3
Parameters to be monitored in the control room should beare selected; and their displays should

beare arranged; to ensure that operators have clear and unambiguous indications of the status of
facilityptant conditions important tofer safety, especially for the purpose of identifying and
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diagnosing the adtematic-actuation and operation of a safety-system or components important to

safetythe-degradation-of- defense-in-depth.

Summary of Changesin the Development of 0006: The requirement that the degradation of defensein
depth be unambiguously indicated by control room monitoring was deleted. Thisis an example of areduction
in scope and breadth of a standard as discussed in Section |11 of the main text.

4.2.7 Reiability, Availability, Maintainability, and | nspectability (RAMI)

4.2.7.1 Reliability

Reliahility targets should be assigned to structures, systems, and components or functions important
to safety. Thetargets should be consistent with the roles of the structures, systems, and components
or functions in different accident conditions. Provision should be made for appropriate testing and
inspection of structures, systems, and components for which reliability targets have been set.

Basis. INSAG-3

Reliability targets should beare assigned to structures, systems, and components or functions
important to safety-systems-or-functions. The targets are established-onthe basisof the safety
objectives-and-should beare consistent with the roles of the structures, systems, and components
or functionsin different accident conditionssegquenees. Provision should beis made for
appropriate testing and inspection of structures, systems, and components and-systems-for which
reliability targets have been set.

Summary of Changesin the Development of 0006: "Safety systems or functions' was changed to " SSCs or
functionsimportant to safety." The requirement that targets be based on safety objectives was deleted and
instead allows the graded approach of establishing reliability targets based on accident analysis of the SSCs.
4.2.7.2 Availability, Maintainability, and Inspectability
Structures, systems and components important to safety should be designated, designed and
constructed for appropriate inspection, testing, and maintenance throughout their operating livesto
verify their continued acceptability for service with an adequate safety margin.
Basiss NPR
Sructures, systems and components important to safety shoul dwit be designated, designed and |
constructed for appropriate inspection, testing, and maintenance throughout their operating lives
to verify their continued acceptability for service with an adequate safety margin.

Summary of Changesin the Development of 0006: Only editorial changes were made to this principle.

428 Pre-Operationa Testing

4.2.8.1 Testing Program
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A pre-operational testing program should be established and followed to demonstrate that the entire
facility, especially items important to safety, have been constructed and function according to the
design intent, and to ensure that weaknesses are detected and corrected.

Basiss NPR
A pre-operational testing program shoul dwit be established and followed to demonstrate that the
entire facilityptant, and-especially items important to safety, have been constructed and function
according to the design intent, and to ensure that weaknesses are detected and corrected.
Summary of Changesin the Development of 0006: Only editorial changes were made to this principle.

4.2.8.2 Operational Systems and Functional Testing Procedures Validation

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 pre-operational testing program.

Basiss NPR
Procedures for normal facilityptant and systems operation and for functional teststo be
performed during the operating phase shoul dwitt be validated as part of the pre-operational
testing program.

Summary of Changesin the Development of 0006: Editorial changes only.

4.2.8.3 Safety Systems Data
During pre-operational testing, detailed diagnostic data should be collected on systems and
components important to safety and the initial operating parameters of the systems and components
should be recorded.

Basiss NPR
During pre-operational testing, detailed diagnostic data shoul dwiH be collected on systems and

components important to safety and the initial operating parameters of the systems and
components shoul dwiH be recorded.

Summary of Changesin the Development of 0006: Editorial changes only.
4.2.8.4 Design Operating Characteristics

During the pre-operational testing program, the as-built operating characteristics of process systems,
and systems and components important to safety should be determined and documented. Operating
points should be adjusted to conform to valuesin the design basis. Training procedures and limiting
conditions for operation should be modified to accurately reflect the operating characteristics of the
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systems and components as built.
Basiss NPR

During the pre-operational testing program, the as-built operating characteristics of process
systems, and systems and components important to safety shoul dwiH be determined and
documented. Operating points shoul dwiH be adjusted to conform to desigr-values in the design
basi sahd-te-safety-anabyses. Training procedures and limiting conditions for operation

shoul dwiH be modified to accurately reflect-acedrately the operating characteristics of the
systems and components as built.

Summary of Changesin the Development of 0006: The concept of design basis was introduced.

4.3 Operation

431 Conduct of Operations

4.3.1.1 Organizational Structure

The Contractor should exert full responsibility for the safe operation of the facility through a strong,
unambiguous organi zational structure.

Basis. INSAG-3

The Contractor shouldeperating-erganization exerts full responsibility for the safe operation of
the fauhty&nuelear—pewer—pLam through a strong, unambiguous organizational structure-under

personnek (Note Last sentencewasused|n4314below)

Summary of Changesin the Development of 0006: The term "unambiguous’ in reference to the
organizationa structure was added. The requirement that the organizational structure be under the line
authority of the plant manager was del eted.

4.3.1.2 Normal Operations

Operations should be conducted in accordance with approved technical safety requirementsand in
strict accordance with administrative and procedural controls.

Basis: INSAG-3
Operations ef-theplant-should bets conducted by-autherizedpersonnekin accordancetqg with

approved technical safety requirements and inte strict accordance with administrative and

procedural control sand-ebserving-procedural-disciphne.

Summary of Changesin the Development of 0006: "Authorized personngl" was deleted and "approved
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technical safety requirements’ was added.

4.3.1.3 Emergency Operating Procedures

Basis:

To provide a basis for suitable operator response to accident conditions, emergency operating
procedures should be established, documented and approved.

INSAG-3
To provide a basis for suitable operator response to accident conditionsabrermal

events eEmergency operatl ng procedures should beare establlshed documented, and approved-+te
v . (Note: sentence was

Summary of Changesin the Development of 0006: "Abnormal events' was changed to "accident
conditions."

4.3.1.4 Readiness

Basis:

The facility manager should ensure that all elements for safe facility operation are in place, including
an adequate number of qualified and experienced workers. Minimum requirements also should be
set for the availability of staff and equipment.

INSAG-3

(Note: Combination of two separate statements)

The auhtyptant manager should ensur&that aJI eIements for safe auhtyptant operatlon arein
place, including an adequate number of qualified and experienced wor ker spersennel. (Note: First
sentence was used in 4.3.1.1. above)

speraten- Mlnl mum requi rements aFeaI SO shoul d be set for the availability of staff and
equipment. (Note: The concept of the first sentence was captured in 4.3.1.6 below)

Summary of Changesin the Development of 0006 Only editiorial changes made to this principle.

4.3.1.5 Interna Surveillance and Audits

Basis:

Internal safety review procedures should be used by the Contractor to provide a continuing
surveillance and audit of facility operational safety and to support the facility manager in overall
safety responsibilities.

INSAG-3
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Internal sSafety review procedures should beare usedmaintained by the Contractor eperating
erganization to provide a continuing surveillance and audit of facilityptant operational safety
and to support the facilityptant manager in his-overall safety responsibilities.

Summary of Changesin the Development of 0006: The word "internal" was added in reference to safety
review procedures.

4.3.1.6 Operations Within the Authorization Basis

Basis:

Operations should be conducted in accordance with approved TSRs. Limiting conditions of
operation, limiting control settings, and safety limits should be established as necessary to ensure
operation within the authorization basis.

NPR

Operations shoul dwitt be conducted in accordance with approved TSRsFechnical-Specifications.
Limiting conditions of operation, limiting contr ol safety-system settings, and safety limits
shoul dwiH be establ |shed as necessary to ensuresa#e operatlon W|th| n the authorlzatlonptant

d,eg_g_nbass Minimumte Al
(Note: Thelast sentencewas used in4. 3 1 4)

Summary of Changesin the Development of 0006: The language was revised to reflect current DOE
terminology such as TSRs, LCOs, LCSs, and safety limits.

4.3.1.7 Accessto Technical Safety Support

Basis:

Throughout the life of the facility, the Contractor should have access to engineering and technical
support personnel, who are competent in all disciplinesimportant to safety.

INSAG-3

Throughout the life of the facilityptant, the Contractor should have access to eEngineering and
technical support personnel who are; competent in all disciplinesimportant to safety-is-available

throughout-thelife-of-the plant. (Note: sentence rearranged)

Summary of Changesin the Development of 0006: Only editorial changes were made to this principle.

4.3.1.8 Operationa Events

Facility management should institute measures to ensure that events relevant to safety are detected
and evaluated, and that necessary corrective measures are taken promptly and information onthem is
disseminated. Operational event reports should be prepared and submitted to the Director of the
Regulatory Unit. The facility management should have access to operational safety experience from
other related facilities.
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Basis. INSAG-3

FacilityPlant management should institutes measures to ensure that events r el evant tosigrificant |
for safety are detected and evaluated-a-depth, and that ary-necessary corrective measures are
taken promptly and information on themis disseminated. Operational event reports should be
prepared and submitted to the Director of the Regulatory Unit. The facilityptant management
should have has access to operational safety experience relevantto-plant-safety-from other

rel ated faciliti eshuelear-power-plants-worldwide.

Summary of Changesin the Development of 0006: The requirement regarding operational event reports
was added, and the requirement to evaluate events "in depth" was deleted. Thisis an example of areduction
in scope and breadth of a standard as discussed in Section |11 of the main text.

4.3.2 Radiation Protection

4.3.2.1 Radiation Practices

An acceptable system of radiation protection practices should be followed in the operational phase
for the protection of workers and public.

Basis. INSAG-3

An accegtable wstem of radlatl on protectlon practlces,—eensstent—wmreeemmendauensef—the |

protectl on of workers and the publi ce#nueleappewepptants.

Summary of Changesin the Development of 0006: Specific guidance documents on radiation protection
practices were deleted and the requirement was changed to an "acceptable" system. Protection of workers and
the public was added. Design and commissioning phases of the facility were deleted. (Note: these phases
were addressed in a previous requirement).

4.3.2.2 Procedures and Monitoring

The radiation protection staffs of the Contractor’s operating organizations should establish written
procedures for the control, guidance, and protection of personnel; and routinely monitor facility site
radiological conditions; the exposure of facility personnel to radiation; and releases of radioactive
effluents.

Basis. INSAG-3

The radiation protection staffs of the Contractor's operating organizations should establish
written procedures for the control, guidance and protection of personnel;; andearry-eut routinely
monitoring facility siteef-H-plant radiological conditions;—meniter the exposure of facilityptant
personnel to radiation;; and alse-meniterrel eases of radioactive effluents.
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Summary of Changesin the Development of 0006: Only editorial changes were made to this principle.
4.3.2.3 Final Deactivation Plans and Provisions
Deactivation of the facility should be planned. These plans and provisions should incorporate
radiation protection practicesto protect Hanford Site personnél and the public, both during and
following deactivation activities, and waste minimization procedures to reduce the amount of

radioactive waste generated during deactivation.

Basiss NPR

NPR—n%mepeFaﬂen—Deactlvatlon of the faC| I |tv should be pI anned These pI ans and provisions
shoul dwiH incorporate radiation protection practices to protect Hanford Ssite personnel and the
public, both during and foll owing deactivati ondecommissioning activities, and waste
minimization procedures to reduce the amount of radioactive waste generated during

deactivati ondecentamination-and-decommissioning.

Summary of Changesin the Development of 0006: Reference to "decontamination and decommissioning”
was changed to "deactivation." The stipulation that deactivation be planned while the facility isin operation
was deleted. Thetiming of deactivation activities was established by the procurement strategy that is
reflected in the Contract.

433 Emergency Preparedness

4.3.3.1 Offsite Measures

Hanford Site and offsite mitigation measures should be provided to substantially reduce the effects of
an unacceptabl e release of radioactive material.

Basis: INSAG-3
Hanford Steka-plrant and off-site mitigation measures should beare provided toavaiable-and-are

prepared-for-what-would substantially reduce the effects of an unacceptabl eaecidental release of
radioactive material.

Summary of Changesin the Development of 0006: "Accidental" release was changed to "unacceptable’
release. "In-plant” was changed to "Hanford Site."

4.3.3.2 Accident Management Strategy

Theresults of analyses of the response of the facility to accidents with the potential for releases
resulting in doses in excess of Environmental Protection Agency and the State of Washington
emergency clean-up standards, beyond the facility control perimeter (security fence) should be used
in preparing guidance on an accident management strategy.
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Basiss NPR

The results of analyses of the response of the facilityplant to accidents with the potential for
releases resulting in doses in excess of Environmental Protection Agency and the Sate of
Washington emergency clean-up standar ds gutdelines beyond the reaeterfacility control
perimeter (security fence) shoul dwit be used in preparing guidance on an accident management

strategy.

Summary of Changesin the Development of 0006: Specific details regarding the dose standards and
location were added.

4.3.3.3 Establishment and Continued Exercise of Emergency Plans

Emergency plans should be prepared before the startup of the facility, and should be exercised
periodically to ensure that protection measures can be implemented in the event of an accident that
resultsin, or has the potential for, unacceptable rel eases of radioactive materials within and beyond
the facility control perimeter. Emergency planning zones defined around the facility should allow for
the use of agraded response.

Basis. INSAG-3

Emergency plans should beare prepared before the startup of the facilityptant, and
should beare exercised periodically to ensure that protection measures can be
implemented in the event of an accident thatwhieh resultsin, or has the potential for,
unacceptabl esignificant rel eases of radioactive materials within and beyond the facility
control perimetersite-beundary. Emergency planning zones defined around the
facilityptant should allow for the use of a graded response.

Summary of Changesin the Development of 0006: "Significant”" release was changed to "unacceptable”
release.

434 Traning and Qualifications

4.3.4.1 Personnel Training

Personnel engaged in activities bearing on facility safety should be trained and qualified to perform
their duties.

Basis. INSAG-3

Personnel engaged in activities bearing on facilitynuelearpewerplant safety should beare
trained and quallfled to perform thelr dutles—'Fhepew-biWef—hHmaneﬁerrnueleappewer

(Note The Iast sentence used in4. 2 6. 1)
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Summary of Changesin the Development of 0006: Only editorial changes were made to this principle.
4.3.4.2 Training Programs

Programs should be established for continual training of operations and maintenance personnel to
enable them to perform their duties safely and efficiently.

Basis. INSAG-3

Programs should beare established for continual training ofand-retraining operations and

Summary of Changesin the Development of 0006: The requirement to provide "intensive" training
(including the use of simulators) for control room staff was deleted. Thisis an example of areductionin
scope and breadth of a standard as discussed in Section |11 of the main text.

4.3.4.3 Conditions Beyond Design Basis

Operating staff should be trained and retrained in the procedures to follow if conditions exceed the
design basis of the facility.

Basis. INSAG-3

OperatingNuelearplant staff should beare trained and retrained in the procedures to follow if
conditionsan-aceident-oceurs-that exceeds the design basis of the facilityplant.

Summary of Changesin the Development of 0006: "Accident" was changed to "conditions' in referenceto
exceeding the design basis.

435 Operationa Testing, Inspection, and Maintenance

4.3.5.1 Operational Testing, Inspection, and Maintenance

Structures, systems, and components important to safety should be the subject of appropriate, regular
preventive maintenance, inspection, and testing and servicing when needed, to ensure that they
remain capable of meeting their design requirements throughout the life of the facility. Such
activities should be carried out in accordance with written procedures supported by quality assurance
measures.

Basiss NPR

Sructures, systems, and components important to safety shoul dwit be the subject of appropriate,
regular preventive maintenance, inspection, and testing and servicing when needed, to ensure that
they remain capable of meeting their design requirements throughout the life of the facilityptant.
Such activities shoul dwit be carried out in accordance with written procedures supported by
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guality assurance measures.

Summary of Changesin the Development of 0006: Only editorial changes were made to this principle.

43.6 Security
4.3.6.1 Security

Adequate provisions for facility security and physical protection of structures, systems, and
components important to safety should be provided.

Basiss NPR

Adequate provisions for facilityplant security:-sateguards-of-nuclear-material: and physical

protection of structures, systems, and components important to safety shoul dwitt be provided.

Summary of Changesin the Development of 0006: Reference to safeguards of nuclear material was
deleted.

4.4 Internal Safety Oversight

441 Safety Review Organization

The Contractor should establish aframework for its 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 should remain clear so that the safety
review organizations retain their independence as safety authorities.

Basiss NPR

The Contractor shouldBOE-has established a framework for itsthe-NPR safety review
organizations that are responsible for assuringverifying the safety of the facilityNPR. The
separation between the responsibilities of the NPR-safety review organizations and those of the
other NPR-eperating or gani zations and-the- NPR design/construction-erganizations shoul dwiH |
remain clear; so that the NPR safety review organizations retain their independence as safety
authorities.

Summary of Changesin the Development of 0006: "Verifying" was changed to "assuring” in reference to
safety review.

442 Qualified Personnel

Internal safety oversight should be conducted by qualified personnel to ensure that the safety
standards are consistently met.
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Basis. Developed specifically for TWRS Privatization

Summary of Changesin the Development of 0006: This principle was added as part of the procurement
strategy.

443 Recommendation for Initiation of Construction

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.

Basis: INSAG-3

The Contractor should request authorl zatlon for cEonstruction e#&nuetear—pewer—ptant—ks

begun-only after being v v
themselves-by appropriate internal amments that the main safety issues have been

satisfactorily resolved and that the remainder are amenable to solution before operations are
scheduled to begin.

Summary of Changesin the Development of 0006: Stipulation was added that construction cannot begin
until authorization is received following satisfactory internal assessments.

444 Unresolved Safety Questions

All facility modifications after operations begin that can affect safety should be assessed by the
Contractor for an “unreviewed safety question” and positive determinations submitted to the
Director of the Regulatory Unit for review.

Basis. Developed specifically for TWRS Privatization

Summary of Changesin the Development of 0006: This principle was added as part of the procurement
strategy. The heading “unresolved safety questions’ isamisnomer and is intended to refer to “unreviewed
safety questions’ as defined in the glossary.

5.0 General Process Safety Principles

The safety principles presented in this section are fundamental ways to achieve process safety,
which have been proven to be effective in the chemical industry and have become the basis for accepted
process safety practice. These principles shall be used to address all process hazards associated with the
Contractor’ sfacilities. These principles shall be addressed by the Contractor in the standards identified in the
Safety Requirements Document. The standards and the controls implementing these standards should be
tailored to the significance of the hazard.

Note: The principlesin Sections 5.1.1 through 5.1.3 are general principles that were developed
specifically to address TWRS privatization. The principlesin Sections 5.2.1 through 5.2.12 directly
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correlate with those contained in 29 CFR 1910.119d through 29 CFR 1910.1190, respectively. Revision
markings are not provided for these principles because they represent a concise summary of the principles
stipulated in the regulation rather than revisions that can bereadily illustrated. Although the
requirements of 29 CFR 1910.119 apply only to “ covered” processes, i.e., those involving quantities of
chemicals that exceed specified threshold values, the top-level standards apply to all processes.

51 Overall Principles

5.1.1  Process Safety Management
The Contractor should use a comprehensive process safety management program to eliminate or
reduce the incidence, or mitigate the consequences of accidental hazardous chemical releases,
process fires, and process explosions. This program should address management practices,
technologies, and procedures.

Basis. Developed specifically for TWRS Privatization

5.1.2  Process Safety Objective

Process saf ety management should 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.

Basis. Developed specifically for TWRS Privatization

5.1.3  Process Safety Responsibility
The ultimate responsibility for process safety rests with the Contractor. In no way should this
responsibility be diluted by the separate activities and responsibilities of designers, suppliers,
constructors, the Regulatory Unit, or independent oversight bodies.

Basis. Developed specifically for TWRS Privatization

52 Process Safety M anagement Program

521  Process Safety Information

The Contractor should develop and maintain certain important information about the process. This
information is intended to provide afoundation for identifying and understanding the process
hazards. The process safety information includes, but is not limited to, a summary of material data,
adescription of each process and its operation, and equipment design data.

Theinformation should confirm that the equipment is appropriate for the operation, that its integrity
is maintained, and that it meets appropriate codes and standards.

Basis: 29 CFR 1910.119
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(d) Process safety information. In accordance with the schedule set forth in paragraph (€)(1) of
this section, the employer shall complete a compilation of written process safety information before
conducting any process hazard analysis required by the standard. The compilation of written
process safety information is to enable the employer and the employeesinvolved in operating the
process to identify and understand the hazards posed by those processes involving highly hazardous
chemicals. This process safety information shall include information pertaining to the hazards of
the highly hazardous chemicals used or produced by the process, information pertaining to the
technology of the process, and information pertaining to the equipment in the process.

D Information pertaining to the hazards of the highly hazardous chemicals in the process.
Thisinformation shall consist of at |east the following:

(i) Toxicity information;

(i) Permissible exposure limits:

(iii) Physical data;

(iv) Reactivity data:

(v) Corrosivity data;

(vi) Thermal and chemical stability data; and

(vii) Hazardous effects of inadvertent mixing of different materials that could foreseeably
occur.

Note: Material Safety Data Sheets meeting the requirements of 29 CFR 1910.1200(g) may
be used to comply with this requirement to the extent they contain the information required
by this subparagraph.

()] Information pertaining to the technology of the process.
(i) Information concerning the technology of the process shall include at least the following:

(A) A block flow diagram or ssimplified process flow diagram (see Appendix B to this
section);

(B) Process chemistry;

(C) Maximum intended inventory;

(D) Safe upper and lower limits for such items as temperatures, pressures, flows or
compositions; and,

(E) An evaluation of the consequences of deviations, including those affecting the safety and
health of employees.

(il) Where the ariginal technical information no longer exists, such information may be developed in
conjunction with the process hazard analysis in sufficient detail to support the analysis.

3 I nformation pertaining to the equipment in the process.
(i) Information pertaining to the equipment in the process shall include:

(A) Materials of construction;
(B) Piping and instrument diagrams (P& ID's);
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522

Basis:

(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 for processes built after May 26, 1992; and
(H) Safety systems (e.g. interlocks, detection or suppression systems).

(i) The employers shall document that equipment complies with recognized and generally accepted
good engineering practices.

(iii) For existing equipment designed and constructed in accordance with codes, standards, or
practices that are no longer in general use, the employer shall determine and document that the
equipment is designed, maintained, inspected, tested, and operated in a safe manner.

Process Hazard Analysis

The Contractor should perform a process hazards analysis using acceptable industry practices. The
process hazards analysis should be appropriate for the complexity of the process and the hazard.
The Contractor should consider the effects of engineering and administrative controls, human
factors, facility siting, and previousincidentsin the hazard analysis. The Contractor should
document the results of the hazards analysis including process hazards and possible safety and
health effects. The Contractor should submit the results of the hazards analysisto the Director of
the Regulatory Unit for evaluation and in support of authorization decisions and regulatory
oversight.

One of the purposes of the hazard analysisis to evaluate the adequacy of the design and operating
procedures. The Contractor should establish a system to address the findings in order to assure that
the equipment and procedures provide an adequate degree of protection against accidents.

The Contractor should review and update the hazard analysis periodically to assure that the process
hazards analysis is consistent with the current process.

29 CFR 1910.119
(e) Process hazard analysis.

(1) The employer shall perform aninitial process hazard analysis (hazard eval uation) on processes
covered by this standard. The process hazard analysis shall be appropriate to the complexity of the
process and shall identify, evaluate, and control the hazards involved in the process. Employers
shall determine and document the priority order for conducting process hazard analyses based on a
rationale which includes such considerations as extent of the process hazards, number of potentially
affected employees, age of the process, and operating history of the process. The process hazard
analysis shall be conducted as soon as possible, but not later than the following schedule:

(i) No less than 25 percent of theinitia process hazards analyses shall be completed by May 26,
1994,
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(i) No lessthan 50 percent of theinitial process hazards analyses shall be completed by May 26,
1995;

(iii) No lessthan 75 percent of the initial process hazards analyses shall be completed by May 26,
1996;

(iv) All initial process hazards analyses shall be completed by May 26, 1997;

(v) Process hazards analyses completed after May 26, 1997 which meet the requirements of this
paragraph are acceptable asinitial process hazards analyses. These process hazards analyses shall
be updated and revalidated, based on their completion date, in accordance with paragraph (€)(6) of
this section.

(2) The employer shall use one or more of the following methodol ogies that are appropriate to
determine and evaluate the hazards of the process being analyzed.

(i) What-If;

(i) Checklist;

(iii) What-1f/Checklist;

(iv) Hazard and Operability Study (HAZOP);
(v) Failure Mode and Effects Analysis (FMEA);
(vi) Fault Tree Analysis;

(vii) An appropriate equivalent methodol ogy.

(3)  Theprocess hazard analysis shall address:

(i) The hazards of the process;

(i) Theidentification of any previous incident which had alikely potential for catastrophic
conseguences in the workplace;

(iii) Engineering and administrative controls applicable to the hazards and their

interrel ationships such as appropriate application of detection methodologies to provide
early warning of releases. (Acceptable detection methods might include process monitoring
and control instrumentation with alarms, and detection hardware such as hydrocarbon
Sensors.);

(iv) Consequences of failure of engineering and administrative controls;

(v) Facility siting;

(vi) Human factors; and

(vii) A qualitative evaluation of arange of the possible safety and health effects of failure of
controls on employees in the workplace.

(4)  Theprocess hazard analysis shall be performed by ateam with expertise in engineering and
process operations, and the team shall include at least one employee who has experience and
knowledge specific to the process being evaluated. Also, one member of the team must be
knowledgeable in the specific process hazard analysis methodology being used.

(5) Theemployer shal establish a system to promptly address the team'’s findings and
recommendations; assure that the recommendations are resolved in atimely manner and that the
resolution is documented; document what actions are to be taken; complete actions as soon as
possible; develop awritten schedule of when these actions are to be completed; communicate the

RL/REG-98-23, Rev. 0 10/15/98 A-33



Bases for the Top-Level Standards and Glossary Definitions

523

Basis:

actions to operating, maintenance and other employees whose work assignments are in the process
and who may be affected by the recommendations or actions.

(6) Atleast every (5) years after the completion of theinitial process hazard analysis, the
process hazard analysis shall be updated and revalidated by ateam meeting the requirementsin
paragraph (€)(4) of this section, to assure that the process hazard analysisis consistent with the
current process.

@) Employers shall retain process hazard analyses and updates or revalidations for each process
covered by this section, as well as the documented resolution of recommendations described in
paragraph (€)(5) of this section for the life of the process.

Operating Procedures

The Contractor should develop and implement written operating procedures that provide clear
instruction for safely conducting activities consistent with the process safety information. The
procedures should address at least the following elements:. steps for each operating phase of the
process, operating limits, safety and health considerations, and safety systems and their functions.

29 CFR 1910.119
(f) Operating procedures

(1) The employer shall develop and implement written operating procedures that provide clear
instructions for safely conducting activities involved in each covered process consistent with the
process safety information and shall address at |east the following €l ements.

(i) Seps for each operating phase:

(A) Initial startup;

(B) Normal operations;

(C) Temporary operations,

(D) Emergency shutdown including the conditions under which emergency shutdown is
required, and the assignment of shutdown responsibility to qualified operators to ensure that
emergency shutdown is executed in a safe and timely manner.

(E) Emergency Operations,

(F) Normal shutdown; and,

(G) Startup following aturnaround, or after an emergency shutdown.

(i)  Operating limits:

(A) Consequences of deviation; and
(B) Stepsrequired to correct or avoid deviation.

(iii) Safety and health considerations:
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(A) Properties of, and hazards presented by, the chemicals used in the process;

(B) Precautions necessary to prevent exposure, including engineering controls,
administrative controls, and personal protective equipment;

(C) Control measures to be taken if physical contact or airborne exposure occurs;

(D) Quality control for raw materials and control of hazardous chemical inventory levels,
and,

(E) Any special or unique hazards.

(iv) Safety systems and their functions.

(2)  Operating procedures shall be readily accessible to employees who work in or maintain a
process.

(3)  The operating procedures shall be reviewed as often as necessary to assure that they reflect
current operating practice, including changes that result from changesin process chemicals,
technology, and equipment, and changes to facilities. The employer shall certify annualy that these
operating procedures are current and accurate.

(4)  Theemployer shal develop and implement safe work practices to provide for the control of
hazards during operations such as | ockout/tagout; confined space entry; opening process equipment
or piping; and control over entrance into afacility by maintenance, contractor, laboratory, or other
support personnel. These safe work practices shall apply to employees and contractor employees.

Training

Each operator should be trained in an overview of the process and in the operating procedures. The
training should include emphasis on the specific safety and health hazards, operating limits,
emergency operations, and safety work practices. The employees should receive refresher training at
an appropriate frequency considering the applicable standards and the nature of the hazards.

Basis: 29 CFR 1910.119

(g) Training—
(1) Initial training.

(i) Each employee presently involved in operating a process, and each employee before being
involved in operating a newly assigned process, shall be trained in an overview of the processand in
the operating procedures as specified in paragraph (f) of this section. The training shall include
emphasis on the specific safety and health hazards, emergency operations including shutdown, and
safe work practices applicable to the employee's job tasks.

(i) Inlieu of initia training for those employees aready involved in operating a process on May 26,
1992, an employer may certify in writing that the employee has the required knowledge, skills, and
abilities to safely carry out the duties and responsihilities as specified in the operating procedures.
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Basis:

2 Refresher training. 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 of the process. The employer, in
consultation with the employees involved in operating the process, shall determine the appropriate
frequency of refresher training.

(3  Training documentation. The employer shall ascertain that each employeeinvolved in
operating a process has received and understood the training required by this paragraph. The
employer shall prepare arecord which contains the identity of the employee, the date of training, and
the means used to verify that the employee understood the training.

Subcontractors

The Contractor may engage a subcontractor to perform maintenance, renovations, or specialty work
on, or adjacent to, the process. The Contractor should inform the subcontractor of potential hazards
related to the subcontractor’ s work and take appropriate measures to ensure the subcontractors
provide their workers with appropriate procedures and training necessary for performing their jobs
safely.

29 CFR 1910.119
(h) Contractors—

(1) Application. This paragraph appliesto contractors performing maintenance or repair,
turnaround, major renovation, or specialty work on or adjacent to a covered process. It does not
apply to contractors providing incidental services which do not influence process safety, such as
janitoria work, food and drink services, laundry, delivery or other supply services.

(2) Employer responsihilities.

(i) The employer, when selecting a contractor, shall obtain and evaluate information regarding the
contract employer's safety performance and programs.

(i) The employer shall inform contract employers of the known potential fire, explosion, or toxic
release hazards related to the contractor's work and the process.

(iii) The employer shall explain to contract employers the applicable provisions of the emergency
action plan required by paragraph (n) of this section.

(iv) The employer shall develop and implement safe work practices consistent with paragraph (f)(4)
of this section, to control the entrance, presence and exit of contract employers and contract
employees in covered process aress.

(v) The employer shall periodically evaluate the performance of contract employersin fulfilling their
obligations as specified in paragraph (h)(3) of this section.

(vi) The employer shall maintain a contract employeeinjury and illness |log related to the
contractor's work in process areas.

(3) Contract employer responsihilities.
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(i) The contract employer shall assure that each contract employeeistrained in the work practices
necessary to safely perform his/her job.

(i) The contract employer shall assure that each contract employee isinstructed in the known
potential fire, explosion, or toxic rel ease hazards related to his/her job and the process, and the
applicable provisions of the emergency action plan.

(iii) The contract employer shall document that each contract employee has received and understood
the training required by this paragraph. The contract employer shall prepare arecord which contains
the identity of the contract employee, the date of training, and the means used to verify that the
employee understood the training.

(iv) The contract employer shall assure that each contract employee follows the safety rules of the
facility including the safe work practices required by paragraph (f)(4) of this section.

(v) The contract employer shall advise the employee of any unique hazards presented by the
contract employer'swork, or of any hazards found by the contract employer's work.

Pre-startup Safety Review

The Contractor should perform a pre-startup safety review for the facility. Pre-startup reviews also
should be performed prior to restarting the process after significant modifications have been made to
the facility. The pre-startup review should confirm that prior to the introduction of hazardous
materials that construction and equipment isin accordance with design specifications; saf ety
operating, maintenance, and emergency procedures are in place; an adequate process hazards
evaluation has been performed and the recommendations resolved; and training of employees has
been completed. The results of this review should be submitted to the Director of the Regulatory
Unit for evaluation and in support of authorization decisions and regulatory oversight.

29 CFR 1910.119
(i) Pre-startup safety review.

(1) The employer shall perform a pre-startup safety review for new facilities and for modified
facilities when the modification is significant enough to require a change in the process saf ety
information.

(2)  Thepre-startup safety review shall confirm that prior to the introduction of highly hazardous
chemicalsto a process:

(i) Construction and equipment is in accordance with design specifications;

(i) Safety, operating, maintenance, and emergency procedures arein place and are adequate;
(iii) For new facilities, a process hazard analysis has been performed and recommendations
have been resolved or implemented before startup; and modified facilities meet the
reguirements contained in management of change, paragraph (1).
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(iv) Training of each employee involved in operating a process has been completed.
Mechanical Integrity

The Contractor should implement a mechanical integrity program that includes written procedures,
training for maintenance activities, inspection and performance testing of process equipment, and
guality assurance measures. The program should include measures to correct deficienciesin
equipment that are outside acceptable limits.

Note: A mechanical integrity program is amajor and necessary element in a process safety
management program because of itsimportance in ensuring equipment integrity, eliminating
potential ignition sources, and for determining that equipment is designed, installed, and operating
properly.

29 CFR 1910.119
(i) Mechanical integrity—

(1) Application. Paragraphs (j)(2) through (j)(6) of this section apply to the following process
equipment:

(i) Pressure vessels and storage tanks;

(i) Piping systems (including piping components such as valves);

(iii) Relief and vent systems and devices,

(iv) Emergency shutdown systems,

(v) Controls (including monitoring devices and sensors, alarms, and interlocks); and,
(vi) Pumps.

(2)  Written procedures. The employer shall establish and implement written procedures to
maintain the ongoing integrity of process equipment.

(3  Training for process maintenance activities. The employer shal train each employee
involved in maintaining the on-going integrity of process equipment in an overview of that process
and its hazards and in the procedures applicable to the employee's job tasks to assure that the
employee can perform the job tasks in a safe manner.

(4) Inspection and testing.

(i) Inspections and tests shall be performed on process equipment.

(i) Inspection and testing procedures shall follow recognized and generally accepted

good engineering practices.

(iii) The frequency of inspections and tests of process equipment shall be consistent with applicable
manufacturers' recommendations and good engineering practices, and more frequently if determined
to be necessary by prior operating experience.

(iv) The employer shall document each inspection and test that has been performed on process
equipment. The documentation shall identify the date of the inspection or test, the name of the
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person who performed the inspection or test, the serial number or other identifier of the equipment on
which the inspection or test was performed, a description of the inspection or test performed, and the
results of the inspection or test.

5 Equipment deficiencies. The employer shall correct deficienciesin equipment that are
outside acceptable limits (defined by the process safety information in paragraph (d) of this section)
before further use or in a safe and timely manner when necessary means are taken to assure safe
operation.

(6)  Quality assurance.

(i) In the construction of new plants and equipment, the employer shall assure that equipment asit is

fabricated is suitable for the process application for which they will be used.

(i1) Appropriate checks and inspections shall be performed to assure that equipment isinstalled
properly and consistent with design specifications and the manufacturer's instructions.

(iii) The employer shall assure that maintenance materials, spare parts and equipment are suitable
for the process application for which they will be used.

Hot Work Control

The Contractor should control hot work operations performed in or near the process or facility in
order to ensure appropriate safety precautions, including fire prevention and protection, are taken
prior to the work.

29 CFR 1910.119
(k) Hot work permit.

(1) The employer shall issue a hot work permit for hot work operations conducted on or near a
covered process.

(2)  The permit shall document that the fire prevention and protection requirementsin 29 CFR
1910.252(a) have been implemented 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 isto be performed. The
permit shall be kept on file until completion of the hot work operations.

Management of Change

The Contractor should evaluate al planned changes involving the technology of the process and the
facility design and operation in order to ensure that the impact on safety is analyzed and acceptable
and to determine the need for modifications to operating procedures. The Contractor should
establish and implement written procedures to manage changes to process chemicals, technology,
equipment, and procedures; and changes to facilities. These procedures should address the technical
basis for the proposed changes, impact of the changes on process safety, modification of the
operating procedures, the schedule for proposed changes, and authorization for proposed changes.
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5.2.10

Basis:

29 CFR 1910.119
() Management of change.

(1) The employer shall establish and implement written procedures to manage changes (except for
"replacements in kind") to process chemicals, technology, equipment, and procedures; and, changes
to facilities that affect a covered process.

(2)  The procedures shall assure that the following considerations are addressed prior to any
change:

(i) Thetechnical basisfor the proposed change;

(i) Impact of change on safety and health;

(iii) Modifications to operating procedures;

(iv) Necessary time period for the change; and,

(v) Authorization requirements for the proposed change.

(©)] Employeesinvolved in operating a process and maintenance and contract 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.

4 If achange covered by this paragraph resultsin a change in the process saf ety information
required by paragraph (d) of this section, such information shall be updated accordingly.

5 If change covered by this paragraph resultsin achange in the operating procedures or
practices required by paragraph (f) of this section, such procedures or practices shall be updated
accordingly.

Incident Investigation

The Contractor should investigate each incident which resultsin, or could reasonably have resulted
in, amajor accident. Theinvestigation should be conducted promptly and appropriate corrective
measures should be recommended and implemented. The results of the investigation should be
submitted to the Director of the Regulatory Unit for evauation and in support of regulatory
oversight.

29 CFR 1910.119

(m)  Incident investigation.

(1) The employer shall investigate each incident which resulted in, or could reasonably have resulted
in a catastrophic release of highly hazardous chemical in the workplace.

(2)  Anincident investigation shall beinitiated as promptly as possible, but not later than 48
hours following the incident.
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(3  Anincident investigation team shall be established and consist of at least one person
knowledgeable in the process involved, including a contract employee if the incident involved work
of the contractor, and other persons with appropriate knowledge and experience to thoroughly
investigate and analyze the incident.

(4) A report shall be prepared at the conclusion of the investigation which includes at a
minimum:

(i) Date of incident;

(i) Date investigation began;

(iii) A description of theincident;

(iv) Thefactorsthat contributed to the incident; and,

(v) Any recommendations resulting from the investigation.

(5) Theemployer shall establish a system to promptly address and resolve the incident report
findings and recommendations. Resolutions and corrective actions shall be documented.

(6)  Thereport shall be reviewed with all affected personnel whose job tasks are relevant to the
incident findings including contract employees where applicable.

@) Incident investigation reports shall be retained for five years.
Emergency Planning and Response

The Contractor should establish and implement an emergency action plan in accordance with the
applicable standards.

29 CFR 1910.119

(n) Emergency planning and response. The employer shall establish and implement an
emergency action plan for the entire plant in accordance with the provisions of 29 CFR 1910.38(a).
In addition, the emergency action plan shall include procedures for handling small releases.
Employers covered under this standard may also be subject to the hazardous waste and emergency
response provisions contained in 29 CFR 1910.120 (a), (p) and (g).

Compliance Audits

The Contractor should conduct a compliance audit periodically to certify that the procedures and
practices developed under the process safety management program are adequate and are being
followed. The frequency of compliance auditsis based on the applicable standards and the nature of
the process hazards. The Contractor should promptly determine and document an appropriate
response to each finding of the compliance audit. The results of the audits should be available to the
Director of the Regulatory Unit in support of regulatory oversight.

29 CFR 1910.119
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(o)  Compliance Audits.

(1) Employers shall certify that they have evaluated compliance with the provisions of this section
at least every three yearsto verify that the procedures and practices developed under the standard
are adequate and are being followed.

(2) The compliance audit shall be conducted by at |east one person knowledgeable in the process.
(3) A report of the findings of the audit shall be devel oped.

(4) The employer shall promptly determine and document an appropriate response to each of the
findings of the compliance audit, and document that deficiencies have been corrected.

(5) Employers shall retain the two (2) most recent compliance audit reports.
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APPENDIX B: SOURCES OF GLOSSARY DEFINITIONS
Source References ldentified in this Appendix

10 CFR 20. "Standards for Protection Against Radiation," U.S. Nuclear Regulatory Commission, Washington,
DC, 1991.

10 CFR 50. "Domegtic Licensing of Production and Utilization Facilities" U.S. Nuclear Regulatory
Commission, Washington, DC, 1956.

10 CFR 835. "Occupationa Radiation Protection,” U.S. Department of Energy, Washington, DC, 1993.

29 CFR 1910. "Occupational Safety and Health Standards," Occupational Safety and Health Administration,
U.S. Department of Labor, Washington, DC, 1992.

AlCHeGuiddlines. "Guidelinesfor Technica Management of Chemical Process Safety,” Center for Chemical
Process Safety, American Ingtitute of Chemical Engineers, New Y ork, 1989

DNFSB/Tech-5. "Fundamentals for Understanding Standards-Based Safety Management of DOE Defense
Nuclear Facilities," Defense Nuclear Facilities Safety Board, Washington, DC, 1995.

DOE-DP-STD-3005-93 (Proposed). "DOE Standard - Definitions and Criteria for Accident Analysis," U.S.
Department of Energy, Washington, DC, 1993.

DOE/EH-0256T. "Radiological Control Manual," Rev. 1, U.S. Department of Energy, Washington, DC, 1994.

DOE/EH/-0416. "Criteriafor the Department's Standards Program,” U.S. Department of Energy, Washington,
DC, 1994.

DOE Glossary. "Glossary of Terms,” U.S. Department of Energy, Washington, DC (maintained on the Internet).

DOE Order 5480.21. "Unreviewed Safety Questions," U.S. Department of Energy, Washington, DC, 1991.

DOE Order 5480.22. "Technical Safety Requirements,”" U.S. Department of Energy, Washington, DC, 1992.

DOE Order 5480.23. "Nuclear Safety Analysis Reports," U.S. Department of Energy, Washington, DC, 1992

INSAG-3. "Basic Safety Principlesfor Nuclear Power Plants,” International Nuclear Safety Advisory Group,
International Atomic Energy Agency, Vienna, 1988.

NPR. "Generd Safety Requirements Document for the New Production Modular High Temperature Gas-Cooled
Reactor," DOE/NP HWR-GSR-0001, Rev. 1, U.S. Department of Energy, Washington, DC, 1991.

None. When "None" is offered as the source of a definition, this indicates that there is no known comparable
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definition in an official regulation, standard, order, or guidance document. In these cases the definition was
developed specifically by the authors of the Regulatory Unit governing documents.

Acceptable Release. The release of radioactive material, within acceptable limits, to the environment.

Sour ce of Definition: None

Discussion: Developed for TWRS Privatization. A comparable term to reactor application of the expression
"large release" was developed to provide more flexible specification of releases that are acceptable based on
standards and safety considerations.

Anticipated Operational Occurrences. Conditions of normal operation expected to occur one or more times
during the life of the facility and include, but are not limited to, loss of off-site power to the process activity
within the facility.

Sour ce of Definition: NPR;

to occur one or more t| mes durl ng the I|fe of the acHﬂypredaeHePrFeaeter and include, but are not
limited to, loss of off-site power to the process activity within the facilityal-reciredtation-pumps-and

lossof-all-offsite power.”
Discussion: Also defined in the DOE Glossary and DOE 6430.1A, but these definitions are dissimilar.

Authorization Agreement. The document mutually agreed upon by the Director of the Regulatory Unit and a
regulated Contractor that specifies authorization terms and conditions.

Sour ce of Definition: None
Discussion: Developed for TWRS Privatization.
Authorization Basis. The composite of information provided by a Contractor in response to radiological,

nuclear, and process safety requirements that is the basis on which the Director of the Regulatory Unit grants
permission to perform regulated activities.

Sour ce of Definition: DOE Order 5480.21

authen%eepelcaﬂenThe composte of mformatlon prowded bv aContractor in response to radlol oqu:al

nuclear, and process safety requirements that is the basis on which the Director of the Regulatory Unit
grants permission to perform regulated activities."

Discussion: The DOE definition was broadened to be consistent with the TWRS regulatory process which has
anumber of authorization steps rather than just an authorization for operations.

Back-fit. The addition, elimination, or modification of 1) structures, systems, or components of the facility or
2) procedures or organizations required to operate the facility after the construction authorization has been
issued.

Sour ce of Definition: DOE Glossary:

RL/REG-98-23, Rev. 0 10/15/98 B-2



Bases for the Top-Level Standards and Glossary Definitions

o ates-tThe addition
gimi natlon or modlflcatlon of—epaddmgm& 1) sytstems—structures systems, orand components of

theafacility or; 2) the-existing-or-approved-design-of-afaciity-er-3)-the-procedures or organization
required to desigh-construct-or-operate thea facility after the construction authorization has been

issued."

Discussion: Definition appears to have originated in 10 CFR 50.109.

Catastrophic Release. A major uncontrolled emission, fire, or explosion involving one or more highly
hazardous chemical s that presents serious danger to employees in the work place.

Sour ce of Definition: 29 CFR 1910.119:

"Catastrophic-Release-means-aA maor uncontrolled emission, fire, or explosion involving one

or more highly hazardous chemicals; that presents serious danger to employees in the work
place."

Discussion: Changesto the definition were editorial only.

Co-located Worker. Anindividual within the Hanford Site, beyond the Contractor-controlled area, performing
work for or in conjunction with DOE or utilizing other Hanford Site facilities.

Sour ce of Definition: DOE-DP-STD-3005-93 (Proposed).

An individua within the Hanford Site, beyond the Contractor-controlled area, performing work for or in
conjunction with DOE or utilizing other Hanford Site facilities.

Discussion: Derivation of the definition from the source document incorporated a change that all facility
workers under the administrative control of the Contractor were excluded from co-located worker status. This
topic isdiscussed in detail in RL/REG-98-18, “Regulatory Unit Position on Radiological Safety for Hanford
Co-located Workers.”

Common-Cause Failures. 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.

Sour ce of Definition: NPR:
“ Commen-cadse faHures-mean-dDependent failures thatwhieh are caused by a condition external to
asystem or set of components that makes system or multiple component failures more probable than
multiple independent failures.”

Discussion: Changesto the definition were editorial only.

RL/REG-98-23, Rev. 0 10/15/98 B-3




Bases for the Top-Level Standards and Glossary Definitions

Common-Mode Failures. 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.

Sour ce of Definition: NPR;

“ Commen-mode-faitures-mean-dDependent failures caused by susceptibilities inherent in certain
systems or components thatwhieh makes their failures more probable than multiple independent
failures; due to those components having the same design or design conditions thatwhieh would result
in the same level of degradation.”

Discussion: Changesto the definition were editorial only.

Contractor(s). The private company(ies) selected to contract with DOE for construction and operation of the
technologies and facilities necessary to retrieve, process tank waste, and deliver treated waste products to DOE
for storage or disposal.

Sour ce of Definition: None

Discussion: The DOE Glossary, DOE Orders 5480.21, 5480.22 and 5480.23, and 10 CFR 820 contain
varying definitions that are dissimilar. This definition was developed to be specific to the
TWRS Privatization Contractors.

Contractor Representative (CR). Thetop manager of the Contractor Organization that has direct responsibility,
accountability, and authority for performing the TWRS Privatization work subject to the set of standards.

Sour ce of Definition: DOE/EH-0256T

Discussion: DOE/EH-0256T (the DOE Radiological Control Manual) contains a definition for "contractor
senior site executive' that isdissimilar. This definition was developed to be specific to the TWRS Privatization
Contractors.

Contractor-recommended set of standards and requirements. Those standards and requirements identified
through a DOE-specified process and recommended by the Contractor Representative as necessary assurance
that work will be performed in a manner that protects the workers, the public, and the environment from the
actual hazards identified for the Contractor's specific work activities. (Also see the definition for
"Reguirements.") The recommended set serves as abasis for DOE review and approval by the Director of the
Regulatory Unit, and the Contractor’ s issuance of the Safety Requirements Document.

Sour ce of Definition: None

Discussion: Developed for TWRS Privatization. This definition was developed for TWRS Privatization
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 ensure

adequate control of a specific hazard and associated accidents in the context of the work.

Sour ce of Definition: None
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Discussion: This definition was developed for TWRS Privatization.

Controlled Area. The physical area enclosing the facility by a common perimeter (security fence). Accessto
this area can be controlled by the Contractor. The controlled area may include identified restricted aress.

Sour ce of Definition: None

Discussion: The DOE Radiologica Control Manual, 10 CFR 835 and 10 CFR 20 contain dissimilar definitions.
This definition was devel oped to be consistent with the co-located worker concept. The inclusion of the term
"security fence" was intended as an example, as the security fence may delineate a restricted area within the
controlled area.

Deactivation Safety Evaluation Report. The document approved and issued by the Director of the
Regulatory Unit that addresses the adequacy of the authorization basis for deactivation.

Sour ce of Definition: None
Discussion: This definition was developed for TWRS Privati zation.

Defense in Depth. The fundamental principle underlying the safety technology of the facility centered on
severd levels of protection including successive barriers preventing the release of radioactive materialsto the
workplace or 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
gualification 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 abarrier if it is 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 two basic safety functions (controlling the process flow and confining the radioactive material)
are preserved and that radioactive materials do not reach the worker, public, or the environment.

Sour ce of Definition: NPR;

“ Defense-in-depth-means-that The fundamental principle underlying the safety technology of the
facilityNPR; centered on severa levels of protection including successive barriers preventing the
release of radioactive materialsto the workplace or 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, personnedl qualifications and training, and safety programeuiture.
Design provisions, including both those for normal facilityplant systems and those for engireered
safety-systems important to safety; help to: £1) prevent undue challenges to the integrity of the physical
barriers;; {2) prevent failure of abarrier if it is challenged;; {3) where it exists, prevent consequential
damage to multiple barriersin series;; and {4) mitigate the consequences of accidents. Defense in depth
helps to assureestablish that twothree basic safety functions (controlling the process flowpewer;
cooling-the-fuel-and-targets; and confining the radioactive material) are preserved; and thatthe
radioactive materials do not reach the worker, public, or the environment.”

Discussion: Changes were primarily editorial, and terms specific to reactors were removed.

Design Basis. Theinformation that identifies the specific functions to be performed by structures, systems, or
components of the facility and the specific values or ranges of values chosen for controlling parameters as
reference bounds for design.
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Sour ce of Definition: 10 CFR 50:

"Besign-basesmeans-that The information, thatwhieh identifies the specific functions to be
performed by a-structures, systems, or components of thea facility and the specific values or
ranges of values chosen for controlling parameters as reference bounds for design. These
values may be (1) restraints derived from generally accepted "state of the art" practices for
achieving functional goals, or (2) requirements derived from analysis (based on calculation
and/or experiments) of the effects of a postulated accident for which a structure, system, or
component must meet its functional goals."

Discussion: The NPR definition is essentially the same asthe 10 CFR 50 definition. The DOE Glossary and
DOE Orders 5480.21 and 5480.23 also contain definitions, but these are dissimilar.

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 o that the radiological exposuresto the general public or the workers would
not exceed appropriate limits. The Design-Basis Events a so 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.

Sour ce of Definition: NPR;

“ Design-basis-events {PBEs)-mean-these-pPostulated events providing bounding conditions for

establishing the performance requirements of structures, systems, and components that are necessary
to: {1) ensure the integrity of the saf etyreactor-coelant-er-moderatorpressure boundaries protecting the
worker:; €2) placeshdtdown-thereactor and maintain the facilityit in a safe; stateshutdewn-condition
indefinitely:; or {3) prevent or mitigate the event consequences so that the radiological exposures to
the general public or the workers wouldare not exceedin-exeess-of appropriate limits. The DBEs also
establish the performance requirements of the structures, systems; and components whose failure under
DBE conditions could adversdly affect any of the above functions.”

Discussion: The DOE Glossary, DOE Orders 5480.21 and 6430.1A, and 10 CFR 830 have definitions of
"design basis accidents’, but these are dissimilar.

Director of the Regulatory Unit (DRU). An individual who has been delegated the authority to execute the
radiological, nuclear, and process safety regulation of TWRS Privatization Contractors.

Sour ce of Definition: None

Discussion: This definition was developed for TWRS Privatization to facilitate specific reference to the
regulatory authorities.

DOE-Customer. A DOE employee who has knowledge of the equipment, facilities, and processes necessary
for performance by the Contractor of the work activities to ddliver the contracted services.

Sour ce of Definition: None

Discussion: This definition was developed for TWRS Privati zation.
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ESH Standards Experts (ESE). Individuals with knowledge and expertise relevant to the radiological, nuclear,
or process standards and requirements in a particular environment, safety, and health discipline.

Sour ce of Definition: None
Discussion: This definition was developed for TWRS Privati zation.

Facility. Those buildings and equipment directed to a common purpose and those activities and supporting
elements occurring at asingle location.

Sour ce of Definition: DOE Radiological Control Manual:

" —afaeiity includes systems, Those buildingsrutitities; and equipmentrelated-aetivitieswhese
wsets directed to acommon purpose and those activitiesand supportl ng elements occurring

a asingle Iocatlon

Discussion: The DOE Glossary has four definitions, one of which is similar, and varying definitions are
provided in DOE 6430.1A, DOE 5000.3B, and 29 CFR 1910.119.

Final Safety Evaluation Report. The document approved and issued by the Director of the Regulatory Unit that
addresses the adequacy of the authorization basis for operation.

Sour ce of Definition: None
Discussion: This definition was developed for TWRS Privati zation.
Hazard. A source of danger (i.e., material, energy source, or operation) with the potential to cause illness,
injury, or death to personnel, damage to an operation, or to the environment (without regard for the likelihood
or credibility of accident scenarios or consequence mitigation).
Sour ce of Definition: DOE 5480.23:
"Hazard-means-aA source of danger (i.e., material, energy source, or operation) with the potential to
causeillness, injury, or death to personnel, e~damage to an operation, faeiity-or to the environment
(without regard for the likelihood or credibility of accident scenarios or consequence mitigation).
Discussion: The DOE Glossary contains a dissimilar definition.
Hazards Assessment Experts (HAE). Individualswith the knowledge, skills and abilities to identify, based on

examination of the work activities defined, the hazards associated with the work activities, aswell as the risk
to the workers, public and environment attributabl e to those hazards.

Sour ce of Definition: None

Discussion: This glossary term was developed for TWRS Privatization.
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Hazards Control Experts (HCE). Individuals with knowledge, skills and abilities to identify, based on
examination of the work activities and associated hazards, the controls necessary to mitigate the hazards to an
acceptable levd.

Sour ce of Definition: None
Discussion: This glossary term was developed for TWRS Privatization.

Highly Hazardous Chemical. A substance possessing toxic, reactive, flammable, or explosive properties as
defined by 29 CFR 1910.119.

Sour ce of Definition: 29 CFR 1910.119:

"Highly-hazardeus-chemica-means-aA substance possessing toxic, reactive, flammable or
explosive properties and-as definedspeeified by paragraph (9)(1) of this Section."”

Discussion: The changes were editoria only.

Important to Safety. Structures, systems, and components that serve to provide reasonabl e 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 al phases and aspects of facility operations (i.e., normal operation
aswell 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 adversdly 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 adegree
commensurate with their contribution to risk. In applying this definition, it is recognized that during the early
stages of the design effort al 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.

Sour ce of Definition: NPR;

“ lmpertant-to-safety-meansthese sStructures, 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 facilityplant features; addressedeovered (not
necessarily explicitly) in the top-level radiological, nuclear, and process safety standards and
princi plesGeneral-Safety-Requirements; that contribute H-an-Hmpertant-way-to the safe operation and
protection of the public duringi al phases and aspects of facility operations (i.e.that+s, normal
operations 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 functionsiif they

RL/REG-98-23, Rev. 0 10/15/98 B-8




Bases for the Top-Level Standards and Glossary Definitions

fail or mafunction, i.e., support systems, subsystems, or components. Thus, these |atter structures,
systems, and components would be subject to applicable top-level radiological, nuclear, and process
safety standards and principlesGSR 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
systemsinteractions may not beidentified and only the traditional interpretation of important to safety,
i.e., {safety-related) may be practical. However, as the design matures and results from prebabitistic
risk assessments identify vulnerabilities resulting from non-safety-related equipment, additional
structures, systems, and components shoul dmay be consi deredineluded within this definition.”

Discussion: Edited to ensure consistency with the TWRS Privatization concept.

Independent Oversight. Authorized oversight by bodies or groups having no financial, programmatic, or other
direct interest in the activities or organizations under review and which are totally free of management
rel ationships with those activities or organizations.

Sour ce of Definition: None
Discussion: This glossary term was developed for the TWRS Privatization.

Independent Oversight Bodies. Independent Oversight Bodies are those established organizations that have
no financial, programmatic, or other direct interest in and are outside the management structure of the
Contractor and the Regulatory Unit. The independent oversight bodiesinclude personnel qualified and skilled
to critique, evaluate, and recommend that the regulatory oversight provided by the Regulatory Unit of the
Contractor is effective.

Sour ce of Definition: None

Discussion: Developed for the TWRS Privatization regulatory process and for usein the TWRS top-level safety
standards and principles as a project specific reference.

Independent Review Team (IRT). A group of individuals with the appropriate knowledge and expertise to
review the recommended standards set for completeness, credibility, and adequacy before the standards are
recommended by the Contractor Representative to the Director of the Regulatory Unit.

Sour ce of Definition: None
Discussion: Developed for TWRS Privatization.
Initial Safety Evaluation Report. The document, approved and issued by the Director of the Regulatory Unit,

that addresses the capahility or potential for obtaining future authorizations for construction, operation, and
deactivation.

Sour ce of Definition: None

Discussion: This glossary term was developed for TWRS Privatization. The DOE Glossary has a definition
of "Safety Evaluation Report," which isdissimilar.

Integrated Safety Management Plan (ISMP) Evaluation Report. The document, approved and issued by the
Director of the Regulatory Unit, that addresses the adequacy of the Contractor's | ntegrated Safety Management
Program as reflected in its Integrated Safety Management Plan.

RL/REG-98-23, Rev. 0 10/15/98 B-9




Bases for the Top-Level Standards and Glossary Definitions

Sour ce of Definition: None
Discussion: This glossary term was developed for TWRS Privatization.
Integrated Safety Management Program. A set of integrated activitiesthat is directed toward the management

or control of radiological, nuclear, and process hazards such that adequate protection is provided to workers,
the public, and the environment.

Sour ce of Definition: None
Discussion: This glossary term was developed for TWRS Privatization.

Limiting Conditions for Operations (LCO). Thelowest functional capability or performance leve of equipment
required for safe operation of the facility.

Sour ce of Definition: DOE Order 5480.22, Section 9 e (3) (b):

Ekmmgéend%mns#epgpet&lenﬂe%The lowest functlonal capability or performance level of
fety-rela ns required for rermal

safe operatlon of the faC|I|ty 4hks—9dbseeuen—ef—theil'§R—shaH—eentam4he4+mw&en—ﬁmeHenal

Discussion: 10 CFR 830 contains adefinition that is similar to the first sentence of the definition in DOE Order
5480.22.

Limiting Control Settings (LCS). The settings for automatic alarm or protection devices related to those
variables having significant safety functions.

Sour ce of Definition: DOE Order 5480.22, Section 9 e (3)(a):

settl ngs for automatlc aI armsandrautematle or nen—axﬁemaﬂew%ﬁreneﬁprotectl onve devl ce&enens
reI ated to those varlables ham ngs gnlflcant sﬂfety functi ons#hespeemesemngsdqw—beehesen&eh
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Discussion: 10 CFR 830 contains a definition that is roughly similar to the first sentence of the definition in
DOE Order 5480.22.

Margin of Safety. Thelevd of confidence that is assigned to the integrity of radiological control measures such
as confinement barriers. It is defined as the range between the design acceptance limits and the design failure
point of the control feature. The design acceptance limitsfor radiological control measures such as confinement
barriers are established during the design of the facility. These criteria are given in terms of those physical
parameters that define their performance. Whenever the values of the design acceptance limits are exceeded,
the margin of safety, and therefore the confidence in the integrity of the control feature, is decreased.

Sour ce of Definition: NPR;

“Margin-of-safety-meanstThe levels of confidence that is assigned toin the integrity of radiological
control measures such as confinementthe fission-product barriers. 1t is defined as the range between

the design acceptance limits and the design failure point of the control featureer-system-Hmitationfor

the fission-produet-barriers. The design acceptanceemmallmltsfor radloloqmal control measures
such as confinement barriersthe-reaete N

pressure-boundaries-and-containment are establlshed durlng the deagn of thefaC|I|t &plant These
criteria are given in terms of those physical parameters that define their performance-ef-thefission
product-barriers. Whenever the values of the design acceptance eriterialimits are exceeded, the margin
of safety, and therefore the confidence in the integrity of the control feature barrier{s} is decreased.”

Discussion: Terms specific to nuclear reactors were removed.

Normal Operation. Steady-state operation and those departures from steady-state operation that are expected
frequently or regularly in the course of facility operation, system testing, and maintenance. It includes
conditions such as startup, shutdown, standby, anticipated operational occurrences, operation with specific
equipment out of service as permitted by the approved operationa constraints, and routine inspection, testing,
and maintenance of components and systems during any of these conditionsif it is consistent with the approved
operational constraints.

Sour ce of Definition: NPR;

“ Nermal-operation-means-sSteady-state operation and those departures from steady-state operation
that are expected frequently or regularly in the course of facilitypewer operation, system
testingrefueling, and maintenance. It includes conditions such as startup, shutdown standby,
anticipated operational occurrences, Hmi ‘ » At

operation with specific equipment out of service as permitted by the approved operatlonal
constrai ntsFeehniea-Specifications, and routine inspection, testing, and maintenance of components
and systems during any of these conditions; if it is consistent with the approved operational

constraintsFechnical-Specifications.”

Discussion: Terms specific to nuclear reactors were removed.

Off-site. The areaoutside the perimeter of the Hanford Site.
Sour ce of Definition: NPR:

“ Off-site-means-thatThe area outside ef-the reactorfaciity—control-perimeter of the Hanford

RL/REG-98-23, Rev. 0 10/15/98 B-11




Bases for the Top-Level Standards and Glossary Definitions

Discussion: Definition was tailored to the Hanford Site.
On-site. The areawithin the Hanford Site control perimeter, which is under the jurisdiction of DOE.

Sour ce of Definition: NPR;

Qnsiemeansthaﬂhe areaW|th|n the Hanford Slteremgptaen-lw control perlmeter which is under

Discussion: Definition was tailored to the Hanford Site.

Oversight Safety Determination. The oversight of the Contractors performed by the Regulatory Unit to ensure
continuing compliance to an authorization agreement.

Sour ce of Definition: None
Discussion: Developed for TWRS Privatization.
Postulated Accidents. Events, including the design-basis events, that would have an adverse affect on the

facility process but which do not have a significant probability of occurrence during the life of the facility and
include, but are not limited to, pipe or tank failures.

Sour ce of Definition: NPR;:

“ Postulated-aecidents-mean-these-eEvents, including the design-basis events, that would have an
adverse affect on the facility processreagter but; which do not have a significant probability of
occurrence during thellfe of the mhtypredueﬁemeeeter— and mcIude but are not limited to, pipe or
tank failur nt-al

Discussion: Terms specific to nuclear reactors were removed.

Preliminary Safety Evaluation Report. The document, approved and issued by the Director of the Regulatory
Unit, that addresses the adequacy of the authorization basis for construction.

Sour ce of Definition: None
Discussion: This glossary term was developed for TWRS Privatization.

Process. Any activity involving a highly hazardous chemical including use, storage, manufacturing, handling,
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or the on-site movement of such chemicals, or a combination of these activities.
Sour ce of Definition: 29 CFR 1910.119:
"Process-means-aAny activity involving a highly hazardous chemical including any-use,

storage, manufacturing, handling, or the on-site movement of such chemicals, or a
combinations of these activities. is-definiti Ty y whieh

Discussion: Discussion regarding groups of vessals being considered a single process was del eted.

Process Manager (PM). A person, designated by the Contractor Representative, responsible for ensuring that
the Process Steps are accomplished.

Sour ce of Definition: None
Discussion: This glossary term was developed for TWRS Privatization.

Process Management Team (PMT). A group of individuals designated by the Contractor Representative to
approve specified actions proposed by the Process Manager and to monitor their implementation.

Sour ce of Definition: None
Discussion: This glossary term was developed for TWRS Privatization.

Process Safety. The operation of facilities that handle, use, process, or store hazardous materials in a manner
free of episodic or catastrophic incidents. However, the handling, use, processing, and storage of materials with
inherent hazardous properties can never be donein the total absence of risk. Process safety isan ideal condition
towards which one strives.

Sour ce of Definition: AICHe Guidelines:
Processsafety-+stThe operation of facilities that handle, use, process, or store hazardous materialsin
amanner free fromof episodic or catastrophic incidents. However, the handling, use, processing, and
storage of materials with inherent hazardous properties can never be done in the total absence of risk.
tr-etherwordspProcess safety isan ideal condition towards which one strives.

Discussion: Changesto the definition were editorial only.

Process Safety Management. The application of management systems to the identification, understanding, and
control of process hazards to prevent process-related injuries and incidents.

Sour ce of Definition: AICHe Guiddines;

Process—safety—management—s—tThe application of management systems to the identification,

understanding, and control of process hazards to prevent process-related injuries and incidents.

Discussion: No changes were made to the source definition.
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Public. Individuals who are not occupationally engaged at the Hanford Site.

Sour ce of Definition: None

Discussion: Developed for TWRS Privatization due to alack of consistent usage in standard references. For
example, "Member of the Public" is defined in 10 CFR Parts 20 and 835, but application of the phrase is

limited to exposure considerations related to normal operations, and exclusive of accident conditions.

Radiation Worker. A worker who has qualifications and training to work in a restricted area of the facility
where radiation or radioactive material is present.

Sour ce of Definition: None

A worker who has qudlifications and training to work in arestricted area of the facility where radiation
or radioactive material is present.

Discussion: This definition was developed for TWRS privatization. A definition of "radiological worker" is
provided in 10 CFR 835 which isbased on potential doses. A new definition was desired to include all workers
potentially exposed to radiation regardless of potential dose.

Regulatory Unit. The organization reporting to the Director of the Regulatory Unit dedicated to supporting the
Director in executing regulatory authority.

Sour ce of Definition: None

Discussion: This definition was developed for TWRS Privatization to facilitate specific reference to the
regulatory authorities.

Reliability Targets. Quantified probabilistic expectations that a component, equipment, or system will perform
itsintended function satisfactorily under given circumstances, such as environmenta conditions, limitations as
to operation time, and frequency and thoroughness of maintenance for a specified period of time. Identified
important to safety items are expected to perform their function satisfactorily through all design basis accident
conditions.

Sour ce of Definition: INSAG-3 (general principle)

Discussion: The generic expression "reliability target" was used in the INSAG-3 document. The definition
identifies the expected characteristic of ardiability target and expresses the conditions to which the religbility
target should relate.

Requirements. Standards that are mandated by an authority through statute, regulation, or contract.

Sour ce of Definition: DNFSB/Tech-5
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Discussion: Definition is based on DNFSB/Tech-5 definition of Safety Requirements which reads, "Enforceable
mandates governing public health and safety."

Restricted Area. An areaidentified by the Contractor to which accessis limited for the purposes of protecting
individual s against undue risk from exposure to radiation and radioactive materials. Only aradiation worker
isdlowed into this area.

Sour ce of Definition: 10 CFR 20.1003:

"Restricted-areameans-aAn area; identified by the Contractorageess to which accessislimited

by-theieenseefor the purpose of protecting individuals against undue risks from exposure to
radiation and rajl oactive materias. Onlv a radl ation worker isalowed in this area—ResGHeted

Discussion: Thiswas tailored to TWRS Privatization.

Risk Anaysis. The development of a qualitative or quantitative estimate of risk based on engineering
evaluation and techniques for considering estimates of incident consequences and frequency.

Sour ce of Definition: AICHe Guiddines;

The development of aqualitative or quantitative estimate of risk based on engineering evaluation and
techniques for considering estimates of incident consequences and frequenciesy.

Discussion: This change was editorial.

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.

Sour ce of Definition: NPR;

the faclllty process has been rendered safe and no pressurlzed materlal flow occursin the proc&s lines.
Any active, energy generating, process reactions are in controlled or passive equipment. The
structures, systems, and components necessary to reach and maintain the-first—and-secondthis
conditions are functioning in a stable manner, with al process parameters within norma safe
shutdewnstate ranges.

Discussion: Source definition is for the term "Safe Shutdown." The Reactor Safe Shutdown concept was
modified to address process safety characteristics of the TWRS Privatized Contractor facilities.

Safety Analysis Report (SAR). A document that fully describes the analyzed safety basisfor the facility (safety
envelope), fully demonstrates that the facility will perform and will be operated such that radiological, nuclear,
and process safety requirements are met, and fully demonstrates adequate protection of the public, the workers,
and the environment.
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Sour ce of Definition: None

Discussion: This definition was developed for TWRS Privatization. Although a definition of this term is
provided in DOE Orders 5480.22 and 5480.23, 10 CFR 830, NUREG-1513 (draft) and other sources, a
definition was crafted from these traditional definitions to provide for consistency with the regulatory approach
defined for TWRS Privatization. Specificaly, it was necessary to address the emphasis on the contractors
responsibility for 1) achieving adequate safety, 2) complying with applicable laws and legal requirements, and
3) conforming with top-level safety standards and principles. Additionally, it was necessary to grant freedom
to the contractors to formulate and tailor their safety documentation in a manner that best fulfilled their
responsibilities.

Safety Assurance. Established confidence that adequate protection of worker and public health and safety has
been provided.

Sour ce of Definition: None
Discussion: Thisterm was developed for TWRS Privatization.
Safety Basis. The combination of information relating to the control of hazards at a nuclear facility (including
design, engineering analyses, and administrative controls) upon which the Director of the Regulatory Unit
depends for its conclusion that activities at the facility can be conducted safely.
Sour ce of Definition: DOE 5480.23:

"Safety-BasismeanstThe combination of information relating to the control of hazards at a

nuclear facility (including design, engineering analysais, and administrative controls) upon

which the Director of the Regulatory UnitBOE depends for its conclusion that activities at the
facility can be conducted safely."

Discussion: A similar definition is provided in 10 CFR 830.

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 workersin excess of appropriate limits.

Sour ce of Definition: NPR;

“ Safety-funetion-means-aAny function that is necessary to ensure: {1) the integrity of the reactorcoelant
er-moderator-pressdre-boundaries retaining the radioactive materias;; €2) the capability to placeshut
dewn-thereactor and maintain the facilityit in a safe state;shutdown-condition; or {3) the capability to
prevent or mitigate the consequences of facilityptant conditions that could result in eore-damage-erin
radiological exposuresto the general public or workers in excess of appropriate limits.”

Discussion: Terms specific to nuclear reactors were removed.

Safety Limits. Limits on process variables associated with those physical barriers, generally passive, that are
necessary for the intended facility safety functions and that are found to be required to prevent release of
unacceptable levels of radioactive material to workers or the general public.
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Sour ce of Definition: DOE 5480.22 Section 9.e.(2):

"Safety-Limitsare-lLimits on process variables associated with those physical barriers,
generally passive, that are necessary for the intended facility safety functions and thatwhieh
are found to be required to preventguard-against-the-uncontroted release of unacceptable
Ievels of radi oactlve material to Workers or the genera publ i credreaetw%#andrether—hazardeus

Discussion: A similar definition is provided in 10 CFR 830.

Safety Requirements Document (SRD). A document that contains the approved and mandated set of
radiological, nuclear, and process safety standards and requirements which, if implemented, provides adequate
protection of workers, the public, and the environment against the hazards associated with the operation of the
Contractor’ sfacilities.

Sour ce of Definition: None
Discussion: Thisterm was developed for TWRS Privatization.
Safety Requirements Document Evaluation Report. The document approved and issued by the Director of the

Regulatory Unit that addresses the adequacy of the set of radiological, nuclear, and process safety standards
that a Contractor proposes to implement to ensure adequate protection of worker and public health and safety.

Sour ce of Definition: None
Discussion: Thisterm was developed for TWRS Privatization.

Safety Setpoints. Physical parameters set in the control equipment by an operator for equipment that controls
the process or process flow to maintain the process within the systems design safety limits. A safety set-point
represents a process characteristic, such as pressure, temperature, or materia level, that is monitored by a
control system to restrict the process characteristic within a system's design operating range. These set-points,
identified in the design as levels above which a process physical parameter would exceed a design operating
range of a process component or system leading to its failure and risk to the safety of the worker, public, or the
environment. Several may be used to initiate alarm levels or control the processto a safe state.

Sour ce of Definition: INSAG-3 (general principle)

Discussion: Theterm "setpoint” stems from the INSAG-3 principle "automatic safety system." The adjective
"safety" was added to "setpoint” to more clearly discriminate it from a"trip-point.”

Significantly New Safety Information. Either: 1) a safety requirement newly mandated by the Regulatory Unit;
2) asafety item newly identified by the Contractor as an item not included in the SAR for the facility; or 3) a
determination that an unresolved safety question exists.

Sour ce of Definition: None

Discussion: Developed for the TWRS Privatization regulatory process and for usein the TWRS top-level safety
standards and principles as a project specific reference.
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Stakeholder. Any individua other than Federal employees or DOE contractor employees that will be materialy
affected by, or can materially affect, the outcome of the work, either favorably or unfavorably.

Sour ce of Definition: None
Discussion: Thisterm was developed for TWRS Privatization.
Standards. The expressed expectation for the performance of work.
Sour ce of Definition: DOE/EH/-0416
"Standards-areT he expressed expectations for the performance of work."
Discussion: The changes are editorial only.

State-of-the-Art Human Factors. The most effective design approaches established for use at the start of the
final design phase.

Sour ce of Definition: NPR;

“ State-of-the-are-humanfactorsmeantThe most effective design approaches established for use at the |
start of the final design phase(Fitle H)-of-the-contract.”

Discussion:

Technical Safety Requirements. Those requirements that define the conditions, the safe boundaries,

and the management or administrative controls necessary to ensure the safe operation of the facility, reduce the
potentia risk to the public and facility workers from uncontrolled releases of radioactive materials, and from
radiation exposures due to inadvertent criticality.

Sour ce of Definition: DOE Order 5480.22(6)(p):

"Technical-Safety-Reguirements{FSRs)-meanstThose requirements that define the conditions,

the safe boundaries, and the management or administrative controls necessary to ensure the
safe operation of thea-ruelear facility, andte-reduce the potential risk to the public and facility
workers from uncontrolled rel eases of radioactive materials, ander from radiation exposures

due to inadvertent cr|t| cal |ly —A%R—eensstsmmﬁs—eperatkngmm—su%nanee

Discussion: A similar definition is provided in 10 CFR 830.

Unreviewed Safety Question (USQ). A safety question where any of the following conditions are satisfied: 1)
the probability of occurrence or the radiological consequences of an accident or malfunction of equipment

important to safety, previously evaluated in the facility safety analyses may be increased; 2) a possibility for
an accident or equipment malfunction of a different type than any evaluated previously in the facility safety
analyses may be created; or 3) any margin of safety is reduced. (Also see definition for "Margin of Safety.")
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Sour ce of Definition: DOE Order 5480.22(6)(q):

i i rewedA Ssafety Qquestion where
_y@estai—eneer—mere of the foIIOW| ng condltlons are satl sfiedresdit: 1) Fthe probability
of occurrence or the radiological consequences of an accident or malfunction of equipment
important to safety, as-previoudy evauated in the facility safety analyses mayeoudld be
increased; {2) athe possibility for an accident or equipment malfunction of a different type
than any evauated prevl oust in thefacnlty &nfety analys& _ayeeu#d be created and (3) Aany
margin of safety as !
reduced. (Also see definition for "Margin of Safetv ")

Discussion: The DOE Glossary contains asimilar definition to that in DOE 5480.22. The NPR definitionis
almost identical to the J-document definition.

Work. Functional description of a set of activities (e.g., process operations) that will produce the intended
outcome or objective (such as achieving amission in terms of specified functional requirements).

Sour ce of Definition: None
Discussion: Developed for TWRS Privatization.

Worker. Worker means an individual within the controlled area of the facility performing work for or in
conjunction with the Contractor or utilizing Contractor facilities.

Sour ce of Definition: 10 CFR 835:

"WorkerGenatal—eqqueyee means an |nd|V|duaI within the controlled area of the facil |tvwheHse|ieher

facilities."
Discussion: The DOE Radiological Control Manual also defines this under "General Employee.”

Work Activities. All activities associated with performing the work, including design, construction, operation,
and deactivation.

Sour ce of Definition: None

Discussion: The term was developed for TWRS Privatization.

Work Activity Experts. Individuals with knowledge and expertise relevant to the work, site, and activities
addressed by the standards set.
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Sour ce of Definition: None

Discussion: The term was developed for TWRS Privatization.
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