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A. REQUIREMENTS AND SPECIFICATIONS 
This appendix gives example documents for engineering 
requirements and specifications. They range in complexity from 
e-mail based to a more formal document. 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 4 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 5 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 6 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 7 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 8 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 9 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 10 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 11 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 12 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 13 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 14 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 15 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 16 
 

 
 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 17 
 

B. ENGINEERING CALCULATIONS 

PURPOSE/SCOPE 

To provide guidance for documenting and maintaining engineering 
calculations that require formal engineering note.  It sets out 
suggested practice to be followed for the preparation of 
calculations and covers those calculations involved in the 
safety analysis and technical performance designs.   
 

PROCEDURE 

• All calculations will be prepared to a standard that 
would allow them to be submitted to an independent 
reviewer. 

• Any particular requirements of the independent reviewer 
will be established prior to the start of the review. 

• Notations used in the calculations will be consistent and 
in accordance with the national standards and regulations 
or the notations in common use in the Laboratory. 

• Start by clearly stating purpose, methods design basis, 
and references for the calculations 

• List each set or type of initial conditions and 
assumptions on a separate line and identified them with a 
letter in parenthesis on the right margin. 

• List each variable with associated units 
• The engineering approach to the calculations will be 

clearly thought through before the calculations are 
started. 

• The layout of calculations will follow a consistent 
pattern. 

• Calculations will be clearly presented without ambiguity. 
• Each step of calculations will be identified with a 

number in parenthesis on the right margin. 
• Calculations and analysis for components, structures or 

systems that depict on engineering drawings will be 
traceable to the drawing.  

• The calculations will be prepared such that in the event 
of the author’s absence another engineer could complete 
the work after a simple review of the calculation 
information. 

• The final calculation presentation will be such that the 
calculations may be clearly understood without further 
explanation at any time by an independent reviewer on any 
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other person competent in engineering disciplines and 
familiar with the subject 

• The final calculations will be reviewed by independent 
reviewer assigned by the lead engineer or Department Head 
in accordance of paragraph 2.3 of this document. 
 

IDENTIFICATION OF CALCULATIONS 

• Calculation worksheet will contain the following labeling 
elements  

- title or subject 
- technical specification number (if applicable) 
- originator name 
- reviewer name 
- date 
- calculation identification number 
- page X of Y numbering 
- a revision letter (Rev A, Rev B, etc) 

 

COMPUTER RUNS 

• Computer generated engineering calculation and analysis 
will be summarized on a cover sheet. 

• The cover sheet will contain the following information: 
- Software application name including version 
- Operating system name including version 
- File name and its location 

• A detailed description of the model, assumptions, and 
input parameters will be supplied, such that a qualified 
person can create an equivalent model. 

 

CHECKING OF CALCULATIONS 

The main points for checking of calculations will include but 
not be limited to: 

• Inputs and Assumptions 
Validity/completeness of reference data 

- Applicable of reference codes 
- Stipulation of assumption, default values 
- Any other relevant information 

• Method(s) 
- Verification of correct formulae, constants, 

correction factors, units, conversions, etc. 
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• Output 
- Results should be realistic and comparable to 

results from past experience. For complex analysis, 
consider using simplified methods to validate output 
results. 

 

APPROVAL 

The approval of calculations affirms the approval of the 
originator's understanding of the problem to be solved, the 
design principles adopted and that the results have been 
satisfactorily interpreted.  
 
The approval of calculations will be carried out by a person 
assigned by the lead engineer or Department Head. 
 
The person approving the calculations will review them against 
the final drawings or other final documents as appropriate. 
 
If the person approving the calculation is not satisfied with 
the calculations or the results or considers that additional 
design considerations are necessary the calculations will be 
returned to the Lead Engineer or Department Head and the 
approver's recommendations incorporated or otherwise agreed. The 
re-checking and approval sequences will then be recommended. 
 
When the person approving the calculations is satisfied with the 
calculations they will be signed and dated. 
 

ARCHIVING 

Calculations in the course of preparation will be retained by 
the individual originator 
 
Final version of the approved calculations will be filed in 
accordance with Archiving and Control procedure. 
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Example of formal calculation 

 

Fermi National Accelerator 
Laboratory 

Calculation # xxxx-DC-xxxxxx 

  Date: 11/25/2008 

ENGINEERING CALCULATIONS Rev.: A 

Worksheet Page# 1of 3 

TITLE:  
NML Feed box J-T valve (PVJT) 

PURPOSE:  
To determine flow coefficient of the NML Feed Box J-T control valve. The 

valve will be used to control liquid helium level of superconducting RF 

cavities within up to three Type III Plus cryomodules cryogenic string. 

REFERENCES: 
1. TESLA TDR (http://tesla.desy.de/new_pages/TDR_CD/start.html) 

2. Masoneilan Control Valve Sizing Handbook  Bulletin OZ1000, Dresser 

Industries, Inc., July 2000 

3. NIST Technical Note 1334 

4. TESLA Cryomodule Operating Experience and Design Choices, J.G. 

Weisend II, presentation, Fermilab, October 22, 2001 

5. Fermilab drawing 5520.320-ME-458097 ILCTA CRYOMODULE ONE AND 

FEEDBOX 

INITIAL CONDITIONS and ASSUMPTIONS: 

• Single Type III Plus cryomodule static heat load  - 4 [W] (a) 

• Single Type III Plus cryomodule dynamic heat load  - 12 [W] (b) 

• Cryomodule operating pressure – 1600 [Pa] (c) 

• Single phase supply pressure – 228,402 [Pa] (d) 

• Inlet temperature – 2.20 [K] (e) 

• Maximum number of cryomodules – 3 (f) 

 

http://tesla.desy.de/new_pages/TDR_CD/start.html�
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LIST of VARIABLES and UNITS: 

• hfg – latent heat of helium, [J/g] 

• m  – mass flow rate, [g/sec] 

• Cv – valve flow coefficient, [-] 

• Cf  – 1, critical flow factor, [-] 

• Y – expansion factor, [-] 

• P1 – upstream pressure, [Pa] 

• P2 – downstream pressure, [Pa] 

• Pc – helium critical pressure, [Pa] 

• ΔPs – differential pressure to saturation, [Pa] 

• ∆P – actual pressure drop, [Pa] 

• T1 – inlet temperature, [K] 

• ρ1 – inlet density, [g/cc] 

• Qstat – cryomodule static heat load, [W] 

• Qdyn – cryomodule dynamic heat load, [W] 

• Qtot – cryomodule total heat load, [W] 

• Qmax – maximum heat load for all cryomodules, [W] 

• X – Vapor fraction (Quality), [g/g] 

• H1 – inlet enthalpy, [J/g] 

• Nmod – number of cryomodules, [-] 
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CALCULATIONS: 
1. Helium properties and parameters 

P1 = 228,402 [Pa]  (1) 

P2 = 1600 [Pa] (2) 

T1 = 2.2 [K] (3) 

hfg(P1) = 23.349 [J/g] (4) 

H1 (P1, T1) = 4.560 [J/g] (5) 

X = 0.16 [g/g] (6) 

Pc = 219875 [Pa] (7) 

ρ1 = 0.150 [g/cc] (8) 
 

2. Cryomodule total heat load 

Qtot = Qstat + Qdyn = 4 + 12 = 16 [W]  (9) 

3. Maximum heat load 

163modmax ⋅== totQNQ  = 48 [W]  (10) 

4. Maximum required helium flow rate 

m =Qmax/(hfg(1-X)) = 48/(23.349(1-0.16)) = 2.447 [g/s] (11) 

5. Differential pressure to saturation 


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(12) 

6. Actual pressure drop 

∆P = P2 – P1 = 228,402 – 1600 = 226,802 [Pa] (13) 

7. Critical flow (cavitation or flashing) valve flow coefficient 
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CONCLUSION:  
A control valve of Cv=0.02 is necessary to provide helium flow in support of up to 

3 Type III Plus cryomodules operation. 

 
Originator’s Signature: ____________________________________ 

 

 
Reviewer’s Signature: ____________________________________ 
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C. ENGINEERING DRAWINGS 
 
This appendix references policies and guidelines to be used in 
the creation, modification of engineering drawings. 
 

DOCUMENT NUMBERING SYSTEM  

The local design drafting group and the Lead Engineer will assign a project, system and 
sub-systems category number.  The document numbering format currently used at the lab 
is: 
 
AAAA.AAA-BB-CCCCCC 
 
where 
 
AAAA.AAA is the document category and subcategory number 
BB is the document type and size 
CCCCCC is the sequential document number 
 
For example, a document number may be 8875.111-MD-422012. 
 

 
Document category 

8875.111-MD-422012 
 
The first 4 characters make up the document category.  The first two associate the 
document with a particular facility or major program.  The second two generally 
indicate a system and subsystem.  For more details, refer to 
http://bss.fnal.gov/techpubs/drawlist.html 

 
Subcategory Number 
 
8875.111-MD-422012 

 
The second number denotes the sub-category number.  Older drawings may not 
contain a document sub-category number.  This number may be between one and six 
characters long.  Typical sub-category numbers contain three characters. 

 
See the System Design Appendix for a complete list of document category and sub-
category numbers. 

 
 

 
Document type 

8875.111-MD-422012 
 

http://bss.fnal.gov/techpubs/drawlist.html�
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The third section of the document number describes the type of document being 
created. Typical document numbering that engineers use include: 
 
Bn Printed Circuit Board, size n  

artwork, master drawing, assembly drawing, outline drawing, 
parts list 

 for example: n = P, i.e., BP; PC board and front panel artwork 
 
Mn Mechanical Drawing, size n (A to F) 

  
En Electric Drawing, size n 
 
Ln Layout Drawing, size n 
 
P Parts list 
 
ES Engineering Specifications, covering materials and processes 
 
TS Technical Specification,  

covering basic site and construction parameters, such as the site 
coordinate system 

 
WL Wiring List 
 
DC Design Calculations 
 
See the System Design Appendix for a complete list of document types. 
 

 
Sequential document number 

8875.111-MD-422012 
 

The sequential document number contains one to six characters. 
 
The Fermilab Publications Office maintains the master list of document numbers. 
The Publications Office assigns blocks of numbers to representatives in the 
design/drafting groups within each Division/Section/Center.  
 
An engineer requests numbers for documents from his or her local design/drafting 
groups. 

 

ELECTRICAL REFERENCES 

Drafting Standards for Schematics 

 Graphic symbols 
  for electrical and electronic diagrams 

ANSI Y32.2-1975 
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   IEEE 315A-1986  
for electrical wiring and layout diagrams 

   ANSI Y32.9  
Drafting Standards for Mechanical Drawings 

 Dimensioning and tolerancing 
  ANSI Y14.5M-1982 
 

FACILITIES ENGINEERING SERVICES SECTION REFERENCES 

 
FESS Engineering Policy, Procedures and Standards 

http://fess.fnal.gov/engineering/eng_proced.html  

Policy Manual 

http://fess.fnal.gov/engineering/PolicyManual.pdf 

A/E Consultant Handbook 

http://fess.fnal.gov/enginee ring/AEConsultantHandbook.pdf 

Procedure Manual 

http://fess.fnal.gov/engineering/FESSProcedureManual.pdf 

GIS Standards 

http://fess.fnal.gov/engineering/GISStandardsManual.pdf 

CAD Standards Manual 

http://fess.fnal.gov/engineering/CADStandardManual.pdf 
 

MECHANICAL REFERENCES 

 
IDEAS CAD Standards 

http://www-cad/ideas/index.html 

PPD Design and Drafting Standards 

\\blue1\CAD\tce-config\Drafting 
Standards\PPD_DesDrft_Standards_021802.doc 

ASME Y14.100-2004 Drafting Standards 

http://fess.fnal.gov/engineering/eng_proced.html�
http://fess.fnal.gov/engineering/PolicyManual.pdf�
http://fess.fnal.gov/engineering/AEConsultantHandbook.pdf�
http://fess.fnal.gov/engineering/FESSProcedureManual.pdf�
http://fess.fnal.gov/engineering/GISStandardsManual.pdf�
http://fess.fnal.gov/engineering/CADStandardManual.pdf�
http://www-cad/ideas/index.html�
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http://www.asme.org/ 

GENIUM Modern Drafting Practices and Standards Manual 

\\fermi-cadsrv-1\ADMSTDM\Drafting_Manual\TOC.pdf 

Engineering Release and Engineering Change Order Processing 
Specifications 

N:\eng\eng_public\DD\DD_Documents\360000-01b.pdf 

Department Data Flow Documents 

\\blue1\CAD\tce-config\Value Stream Mapping\Visio-
ADCS_Top_Current_20080402.pdf 

\\blue1\CAD\tce-config\Value Stream Mapping\Visio-
ADMS_Top_Current_20080402.pdf 

\\blue1\CAD\tce-config\Value Stream Mapping\Visio-
PPD_Top_Current_20080402.pdf 

\\blue1\CAD\tce-config\Value Stream Mapping\Visio-
TD_Top_Current_20080402.pdf 

 

http://www.asme.org/�
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D. ENGINEERING DESIGN REVIEW 
 
Examples of summary write-ups for engineering design reviews are 
given below. 
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E. DESIGN PROCUREMENT DOCUMENTS 
 
This appendix gives example documents for procurement 
specifications, bid evaluation and technical questionnaire.  The 
technical questionnaire is used to help determine if the bidding 
company is technically capable to perform the work. 
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Example of a basic procurement specification 
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Example of a more detailed procurement specification 
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Example of two complex procurement specifications 
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Example of a questionnaire to be filled out by a bidding vendor 
in order to evaluate their capability. 
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Example of a bid evaluation spreadsheet used for ranking bids 
from qualified vendors. 
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F. WRITTEN PROCEDURES AND PROCEDURE CONTROL 
 
Examples of written procedures related to LOTO of engineering 
projects are attached. 
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G. ES&H REQUIREMENTS 
Example Safety Analysis Reports for engineering projects are 
given below, ranging from a simple documented statement that no 
hazards are present to a more detailed analysis. 
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H. LESSONS LEARNED 
The process of capturing lessons learned gives project team 
members a chance to reflect on events and activities during the 
project. It brings closure to the project, providing an 
opportunity for team members to discuss successes that happened 
during the project; unintended outcomes that happened during the 
project; other things that, in retrospect, might have been 
better handled if done differently; and wisdom and 
recommendations to others who might be involved in similar 
future projects.   

PROCEDURE 

The laboratory will develop and implement a lessons learned and 
operating experience ("LL/OE") program to prevent operating and 
business incidents and expand the sharing of good work 
practices.  
 

PURPOSE 

This document describes coordination, collection and 
dissemination of various types of LL/OE information for 
Fermilab.  
 

RESPONSIBLE OFFICIAL 

Head, Office of Quality & Best Practices 
 

APPLICABILITY 

LL/OE information involves all employees across the laboratory. 
Personnel may be involved in receiving, responding to, 
submitting, and other LL/OE activities.  
 

REFERENCES 

DOE Standard for Corporate Lessons Learned  
Document number: DOE-STD-7501-99 
 

GLOSSARY 

Describes definitions and acronyms used in this document: 
DOE - Department Of Energy 
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LL/OE - Lessons Learned and Operating Experience 

ORPS - DOE Occurrence Reporting and Processing System 

SME - Subject Matter Expert 

FNAL - Fermilab National Accelerator Laboratory 

ES&H - Environment Safety and Health 

 

SPECIFIC ACTIONS AND INSTRUCTIONS 

Division/Section Head 
• Designate individuals within their organization as the 

line lessons learned coordinator.  
 
Head, Office of Quality & Best Practices 

• Appoints the Fermilab Lessons Learned Program 
Coordinator. 

• Maintains this Lessons Learned and Operating Experience 
Policy, and responsible for the overall program defined 
by the Policy.  

 
Lessons Learned Program Coordinator 

• Collects, and reviews all safety LL/OE information from 
applicable sources, including, but not limited to: ORPS, 
DOE Lessons Learned, internal assessments, type A & B 
accidents, etc.  

• Develops FNAL LL from internal accidents, incident and 
events with technical assistance from Subject Matter 
Experts (SME’s)  

• Distributes LL/OE from all sources to interested and 
affected personnel, including managers, supervisors and 
EH&S coordinators  

• Identifies any required corrective actions, if 
applicable, to be specified in responses from recipients  

• Maintains data base of all LL/OE and associated actions 
taken by recipients  

• Follows up on significant actions or events to derive and 
develop lessons learned  

• Collects information to evaluate program effectiveness 
and report to management  

• Maintains program implementing procedures on database 
website  

 
Supervisors/Managers/Line Management 
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• Ensures Lessons Learned are incorporated into the 
appropriate activities, including work planning and 
control  

 

RESPONSIBLE OFFICE 

The Head, Office of Quality & Best Practices should be contacted 
for interpretations, resolution of problems, and special 
situations pertaining to this procedure. 
 
  



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 163 
 

 
 
 
 
 
 
 
 

Example Lessons Learned  
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Lessons Learned 
Unauthorized Use of Radioactive Water Source 

November 4, 2008 
 
Event 
 
On October 6, 2008, two masonry contractors were constructing a cinder block wall underground 
in the NuMI Absorber area.  The contractors mistakenly obtained water for mortar preparation 
and tool cleaning from a radioactive water cooling system (RAW) for the NuMI Decay Pipe with 
a tritium concentration of 62,200 pCi/ml.   
 
During the pre-job planning meeting, the NuMI Shutdown Coordinator instructed the 
Construction Coordinator that the water needed for the masonry work was to be obtained from 
the domestic water source at ground level in the Minos Service Building.  After the work started, 
the Construction Coordinator asked the Minos Building Manager whether it might be possible 
for the contractors to get their masonry water closer to the location of their work.  The Minos 
Building Manager directed him to a spigot on the groundwater (GW) pipe at the bottom of the 
access shaft that could be used as a water source. Later in the day, the masonry contractors asked 
the Minos Building Manager if there was a spigot closer to their work location than the spigot at 
the bottom of the access shaft.  The Minos Building Manager pointed out the GW pipe and told 
the contractors they should “follow the pipe” to locate a closer spigot to their work area.  The 
contractors followed the pipe and found a spigot near the Decay Pipe RAW skid that they 
thought was a continuation of the GW cooling loop pipe, when in fact it was the return line for 
the Decay Pipe RAW system. The RAW system was labeled with a barrier rope extending across 
the access tunnel leading to the Decay Pipe RAW system.  Attached to the barrier rope was a 
sign indicating “Radioactive Liquids, DO NOT WORK IN THIS AREA WITHOUT PRIOR 
RSO APPROVAL, For entry contact MCR 3721”.  However due to the enclosure design, there 
was an 18” gap at the end of the barrier rope on the east side of the enclosure where a person 
could pass.  The gap existed simply because there was no place to attach the rope to the 
enclosure wall; instead, the rope was attached to a vertical pipe section, resulting in the 18”gap 
between the end of the rope and the wall.  The gap was at the location where the contractors 
accessed the spigot on the RAW system.  Fortunately the radiological exposure to the workers 
was minimal as a result of the incident.   
 
Primary Cause:  
 

The Construction Coordinator deviated from the planned work activities by permitting the 
use of a water source which was not in accordance with the direction given by the NuMI 
Shutdown Coordinator.  When this change was made, the NuMI Shutdown Coordinator was 
not consulted. 

 
Secondary Causes:  
 

1. The Building Manager who was not part of the cinder block wall construction activities 
provided inadequate direction to the contractors. 
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2. The Construction Coordinator was not consulted when the contractors changed the spigot 
from which they intended to take the water. 

3. The Building Manager was unaware of the radiological hazards that could be encountered 
by inaccurately following the ground water pipe to locate a closer water source. 

4. The requirement stated by the NuMI Shutdown Coordinator to use water for the job from 
the Minos Service Building was not specified in the Job Hazard Analysis 

5. The Job Hazard Analysis was both prepared and approved by the Construction 
Coordinator 

Actions/Conditions that May have Contributed to the Incident 

Access to the work area was hindered.  The workers needed to descend 350 feet from the 
Minos Service Building in a man-basket lowered down the Minos access shaft by a crane and 
then walk approximately 640 feet up a 15% slope in the NuMI tunnel with their supplies to 
get to the work area.   

 
Corrective Actions: 
 

1. The Job Hazard Analysis was amended for the remainder of the job to require that the 
water used for job be obtained from the Minos Service Building 

 
Preventative Actions: 
 

1. Spigot valves used by the contractors have been labeled and locked closed by the RSO. 
2. The barrier rope separating the RAW system from the access tunnel will be extended to 

the wall during the next scheduled shutdown period.  
3. This lessons-learned document was prepared for the incident.  

 
Lessons Learned: 
 

1. Work planning and communications are key factors to successful execution of work 
activities. 

2. Field changes need to be communicated to all relevant stakeholders prior to being 
instituted. 

 
Recommended Actions for Other Divisions/Sections/Centers: 
 
Divisions/Sections should ensure that their personnel are performing effective hazard analyses 
for their work activities and following established work practices. 
 
Contact: John Anderson, ext 4973, jea@fnal.gov 
 
  

mailto:jea@fnal.gov�


Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 166 
 

I. FINAL DOCUMENTATION 
A strong example of final documentation for an engineering 
project is given below. This example compiles the design, 
safety, operations and maintenance documentation into a self 
contained manual. 
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Example Final Documentation  
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 168 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 169 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 170 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 171 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 172 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 173 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 174 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 175 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 176 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 177 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 178 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 179 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 180 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 181 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 182 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 183 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 184 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 185 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 186 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 187 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 188 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 189 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 190 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 191 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 192 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 193 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 194 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 195 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 196 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 197 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 198 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 199 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 200 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 201 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 202 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 203 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 204 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 205 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 206 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 207 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 208 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 209 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 210 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 211 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 212 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 213 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 214 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 215 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 216 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 217 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 218 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 219 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 220 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 221 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 222 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 223 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 224 
 



Fermilab Engineering Manual Appendices 
Revision 1.0 

Page 225 
 

 


	Requirements and Specifications
	Engineering Calculations
	PURPOSE/SCOPE
	PROCEDURE
	IDENTIFICATION OF CALCULATIONS
	COMPUTER RUNS
	CHECKING OF CALCULATIONS
	APPROVAL
	ARCHIVING

	Engineering Drawings
	DOCUMENT NUMBERING SYSTEM
	Electrical References
	Facilities Engineering Services Section References
	Mechanical References

	Engineering Design Review
	Design Procurement Documents
	Written Procedures and Procedure Control
	ES&H Requirements
	Lessons Learned
	Procedure
	Purpose
	Responsible Official
	Applicability
	References
	Glossary
	SPECIFIC ACTIONS AND INSTRUCTIONS
	Responsible Office

	final documentation

