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FESHM 5031.1: PIPING SYSTEMS 
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where Charpy impact testing exemptions are applied 

May 2019 

Michael Geynisman, 
Michael White 

Added requirements for purchased unlisted components and piping 
systems – Section 5. 

September 2018 

Michael White • Removed requirement for less than 20% of combined stress in order 
to qualify as low stress piping.  Replaced with a rule for less than 
20% of basic allowable stress  

• Clarified rules for leak testing low stress piping in Section 6.0.  
Minimum leak test pressure set at 80% of relief device set pressure.  
Clarified that all requirements of FESHM 5034, including workflow 
processes, are to be applied to the leak test. Added requirement for 
required leak test sensitivity to be evaluated in engineering note.  
References to “pressure test” were replaced by “leak test” to 
maintain consistency with ASME B31.3 terminology 

October 2017 

Michael Geynisman • Added “international” to the list of appropriate governing codes. 
• Updated Section 5, para.2 to distinguish between requirements for 

the piping systems per B31 codes and EN13480 standard. 
• Updated Table 1 to indicate EN13480 as an applicable standard. 
• Updated Section 6 to include requirements for proof testing. 
• Updated Section 7 to distinguish between requirements for the 

Engineering Note for the piping systems per B31 codes and 
EN13480 standard. 

• Added Technical Appendix 2 - EN13480-5 Table 9.4-1 

August 2016 

Michael White • Added low stress piping category March 2016 
Terry Tope • Clarified 150,000 ft-lb threshold for piping engineering note 

generation.   
• Added an exclusion for piping attached to a single gas bottle.   
• Added guidance with respect to independent review.   
• Added WPS and inspection guidance in 7.0 items 6 and 7.   
• In-process examination form added as a technical appendix.   

June 2015 

Terry Tope Updated Teamcenter posting procedure. April 2015 
Terry Tope Required posting of engineering note to Teamcenter.  Explicitly noted 

that amendments require Division/Section/Center approval.  Provided 
additional guidance with respect to used piping systems.   

October 2014 

Thomas Page Revised wording in Section 5.0, Item 8 to clarify the review of 
Amendments.  Added wording in Section 7.0, Items 7, 8 and 9. 
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2. Added Non-flammable Scintillator to Table 1. 
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1.0 INTRODUCTION AND SCOPE 1 
 2 
This chapter defines procedures for designing, fabricating and testing piping systems. This chapter 3 
applies to all piping systems fabricated and/or operated at Fermilab or in any leased spaces with the 4 
exception of piping falling under the scope of FESHM 5035: Mechanical Refrigeration Systems. 5 
 6 

2.0 DEFINITIONS 7 
 8 
Construction:  all-inclusive term comprising materials, design, fabrication, examination, inspection, 9 
testing, certification, and pressure relief 10 
 11 
Engineering Note: A written analysis demonstrating that a given piping system satisfies the 12 
requirements of this chapter. 13 

Qualified Person: A qualified person is a person who, by possession of a recognized degree or 14 
certificate of professional standing, or who, by extensive knowledge, training and experience, has 15 
successfully demonstrated the ability to solve or resolve problems relating to the subject matter and 16 
work. 17 

Radioactive Water (RAW) System: Water systems containing radioactive water as defined in FRCM 18 
(Fermilab Radiological Control Manual) Article 346, Control of Radioactivated Cooling Water.  19 

Appropriate Governing Code: An international, national, state or local piping code or standard that 20 
specifies design, fabrication, and operation requirements and practices that must be followed for 21 
piping systems within their respective scopes (see Table 1 for guidance). 22 

Exceptional Piping System: A piping system which cannot meet the requirements of this chapter and 23 
therefore requires a Director’s exception. 24 
 25 
Listed: A definition that for the purposes of the ASME B31.3 Code, describes a material or 26 
component that conforms to a specification in Appendix A, Appendix B, or Appendix K or to a 27 
standard in Table 326.1, A326.1, or K326.1. For the purposes of the EN13480 Code, listed 28 
components are those which conform to one of the harmonized EN standards listed in the 29 
harmonized standards database of European Pressure Equipment Directive 2014/68/EU.  All 30 
materials or components which are not “listed” are categorized as “unlisted”.   31 
 32 
Low Stress Piping: A piping system in normal fluid service which adheres to the following criteria: 33 

• The design gage pressure is less than 150 psig (1.035 MPa) 34 
• The calculated stress due to pressure per American Society of Mechanical Engineers 35 

(ASME) B31.3 paragraph 304 is less than 20% of the basic allowable stress listed in ASME 36 
B31.3 Table A-1 37 

• All fittings are pressurized to less than 20% of their rated pressure 38 
• The maximum design temperature is less than 366 °F (186 °C) 39 
• All materials are ASME code listed for the range of design temperatures 40 
• The fluid handled is nonflammable, nontoxic, and, except for effects of temperature, not 41 

damaging to human tissue 42 
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3.0 RESPONSIBILITIES 43 
 44 
The Division/Section Head or Project Manager (D/S/P) who controls the area of operation of the 45 
piping system is responsible for carrying out the requirements of this chapter. The D/S/P or designee 46 
shall arrange for the review of required Engineering Notes by a qualified person and shall certify 47 
piping systems compliance with this chapter by signing the Engineering Notes. The Engineering 48 
Notes shall be placed into Teamcenter. 49 

The Environment, Safety, Health, and Quality (ESH&Q) Section shall audit the 50 
Divisions/Sections/Projects on their compliance to this chapter. 51 
The Mechanical Safety Subcommittee (MSS) shall serve the D/S/P’s and ESH&Q Section in a 52 
consulting capacity on all piping system matters.  This includes providing recommendations 53 
regarding the applicability of a standard to a given piping system.  The Mechanical Safety 54 
Subcommittee may propose appropriate modifications to this chapter as necessary.  Changes in 55 
policy and responsibility shall be recommended by the Fermilab Environmental, Health, and Safety 56 
Committee (FESHcom) after consulting with the D/S/P. 57 
 58 

4.0 PROGRAM DESCRIPTION 59 
 60 
4.1 Policy 61 
All piping systems built and/or operated at Fermilab shall be in accordance with this chapter and the 62 
appropriate governing code. See Table 1 for guidance in the selection of the appropriate governing 63 
code for common piping systems operated at Fermilab. Note that the recommendations given in 64 
Table 1 are general. Evaluation of each specific piping system (operating parameters, fluid type, 65 
environment, etc.) is necessary to determine the appropriate governing code and category. 66 

a. When an appropriate governing code cannot be identified for a particular piping system or a 67 
when a piping system falls outside the scope of the appropriate governing code, accepted 68 
engineering practice (commensurate with the piping system parameters and risk factors) shall 69 
be employed. The piping system in question is still subject to the remaining requirements of 70 
this chapter. 71 

b. Where multiple codes apply, accepted engineering judgment shall determine the most 72 
appropriate code considering the hazards and risks of the individual piping system. At a 73 
minimum, ASME B31 Pressure Piping code series will govern for those piping systems 74 
within their respective scopes. 75 

4.2 Documentation 76 
An Engineering Note shall be prepared by a qualified person for all piping systems identified below 77 
(5.2.a), whether purchased or in-house built. The format of the Engineering Note is shown section 78 
7.0. Its purpose is to allow a reviewer to check the design and installation and to inform a future user 79 
of the piping system’s parameters.   80 

For the piping systems built per B31 governing codes listed in Table 1, the Engineering Note 81 
shall include design calculations and manufacturer's compliance to the appropriate governing 82 
code. All code-required documentation shall be appended to the document including 83 
welding/brazing qualification records and inspection/examination records.   84 
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For the piping systems built per EN 13480 standard, the manufacturer's final documentation 85 
package required per EN13480-5, Table 9.4-1, including all required items marked “x” or xa”, is 86 
mandatory for design verification. If CE mark must not be affixed (for SEP category) or CE 87 
mark does not bear identification by the appropriate EU/PED notified body (category I), the 88 
reviewer shall apply additional scrutiny as typically applied for the B31 series piping.  89 

All Engineering Notes shall include calculations verifying that the piping system is protected 90 
from being operated outside the range of design pressure and temperature.  91 

The document shall also include precautions, diagrams, documents and operation procedures 92 
necessary for the safe use of the piping system. 93 

a. An Engineering Note must be prepared, reviewed, and approved when: 94 

i. The piping system contains over 150,000-foot pounds (ft-lbs) of stored energy or the 95 
operating pressure is above 150 pounds per square inch (psi) for gas, or 500 psi for liquid, 96 
or the design operating temperature is above 366º F. The stored energy calculation should 97 
include all pressurized volumes connected to the piping such as pressure vessels. 98 
Excluding those piping systems temporarily erected for pressure testing purposes. These 99 
systems are subject to the Fermilab Environment, Safety, and Health Manual (FESHM) 100 
Chapter 5034, Pressure Testing. Also excluding piping systems of ½ inch Nominal Pipe 101 
Size (NPS) diameter or smaller, which are erected on the downstream side of the pressure 102 
regulator connected to a single gas cylinder and adequately protected with relief(s) below 103 
150 psi. 104 

ii. The piping system falls within the scope of ASME B31.3 Process Piping Code – Normal 105 
Fluid Service (excluding those piping systems containing only water). 106 

iii. The piping system is a hydraulic (oil) piping system (primarily hydrostatic; not used for 107 
transport of the fluid) with a design operating pressure above 10,000 psi. 108 

iv. The piping system falls within the scope of ASME B31.3 Process Piping Code – 109 
Category M. 110 

v. The piping system has the potential for an environmental release exceeding the 111 
occurrence reporting criteria of FESHM 3010, Significant and Reportable Occurrences.  112 
This includes RAW cooling systems. 113 

vi. The piping system is an Exceptional Piping System. 114 

vii. The piping system is designed and manufactured per EN 13480 standard.  115 

b. Piping systems that do not require Engineering Notes are still required to satisfy the 116 
appropriate governing code. In these cases, all code-required documentation shall be kept on 117 
file by the responsible engineer or Department Head (or their designee). 118 
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4.3 Review of piping systems 119 
All required Engineering Notes (see 5.2.a above) shall be reviewed by an independent, qualified 120 
reviewer, other than the person who prepared it, for concurrence to this chapter. The review of the 121 
Engineering Note shall include review of code-required installation documentation to ensure 122 
conformance of the installation to the appropriate governing code.  The engineering note reviewer 123 
should not report directly to the preparer of the note nor should he or she be able to be perceived as 124 
having a conflict of interest in reviewing the note. As a general guideline, a conflict of interest could 125 
result from the reviewer having direct involvement in the project for which the note was written. 126 

7. Piping Systems with Additional FESHM Chapter Requirements: Some piping systems must 127 
comply with more stringent safety analyses.  Additional Fermilab ESH&Q chapters have been 128 
written for these specific systems.  The documentation and review requirements for these 129 
systems are included in the following chapters: 130 

a. Any flammable gas system covered and reviewed under Fermilab ESH&Q Manual Chapter 131 
6020.3, Storage and Use of Flammable Gases. 132 

b. Any cryogenic system covered and reviewed under FESHM Chapter 5032, Cryogenic System 133 
Review. 134 

4.4 Modifications to a compliant piping system 135 
Any subsequent changes in usage or operation of a piping system (already in compliance with this 136 
chapter) shall meet the requirements of this chapter. Significant modifications impacting piping 137 
system safety, for example addition of piping components by welding or brazing, shall be pressure 138 
tested and documented in an Amendment to the original Engineering Note (for those systems 139 
requiring Engineering Notes).  This Amendment shall be reviewed in the same manner as the 140 
original note and requires D/S/P approval. A new piping engineering note form shall be created for 141 
each revision. 142 

4.5 Director's Exception 143 
Exception to the provisions of this chapter shall be allowed only with the approval of the Laboratory 144 
Director or his designee and documented in the Engineering Note. The need for such exceptions is to 145 
be minimized by adherence to the provisions of this chapter.  Exceptions are to be identified and 146 
submitted to the Director for review as early in the design process as possible. These exceptions 147 
shall only be allowed after the Director is assured that sound engineering practice will be followed 148 
during design, fabrication and testing of the piping system.  Amendments to exceptional piping 149 
engineering notes require the Director’s approval if the changes documented by the amendment are 150 
in exception to the provisions of this chapter.  Amendments to exceptional piping engineering notes 151 
which document changes in compliance with this chapter requires D/S/P approval. 152 
 153 
5.0 PROCEDURES - DESIGN, FABRICATION, INSPECTION AND TEST 154 
 155 
5.1 Purchased Piping Systems & Components 156 
All piping systems and components purchased by Fermilab or its experimenters shall be constructed 157 
in accordance with this chapter. The purchaser shall provide a summary of the listed components and 158 
their certifications to applicable construction standards in the engineering note.  The purchaser is 159 
also responsible for specifying the technical requirements and collecting the associated technical 160 
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documentation necessary to be able demonstrate that the construction of unlisted components 161 
conforms to the piping Code and this chapter.  In some cases, the construction steps will be 162 
performed and documentation will be generated by a combination of both the manufacturer and the 163 
purchaser.  Examples of typical design and quality assurance specifications and requirements for 164 
purchased systems and components may include, but are not limited to, the following: 165 

• Applicable piping Code and Fluid Service Category 166 
• Required pressure-temperature ratings 167 
• Material specifications and certifications 168 
• Design drawings 169 
• Design calculations 170 
• Welder and weld procedure specifications and qualifications 171 
• Weld inspection, examination, and testing results 172 
• Pressure & leak testing results 173 
• Pressure relieving requirements 174 
• Interlock specification and validation 175 

 176 
Upon receiving, the unlisted piping components and purchased piping systems shall be visually 177 
inspected by an Owner Inspector to verify conformance to the requirements of the purchasing 178 
technical specifications.  179 

5.2 In-House Built Piping Systems 180 
All pressure piping systems built at Fermilab or experimenter's shops shall be designed and 181 
fabricated in accordance with this chapter. Welding/brazing executed at Fermilab shall be done in 182 
accordance with the appropriate governing code requirements including applicable welding 183 
qualification and inspection/examination requirements. When an appropriate governing code cannot 184 
be identified for a particular piping system or when a piping system falls outside the scope of the 185 
appropriate governing code, accepted welding/brazing fabrication procedures (commensurate with 186 
the piping system parameters and risk factors) shall be employed. 187 
 188 
5.3 Existing Piping Systems in Service 189 
All such piping systems must be in accordance with this chapter.  Piping systems with unknown 190 
histories shall be reviewed and documented in accordance with this chapter except that they may be 191 
retested per the Leak Test section of this chapter (see 5 below) in lieu of detailed welding 192 
qualification records and non-visual examination/inspection records. Acceptance of this substitution 193 
is subject to the reviewer’s discretion. 194 
 195 
5.4 4. Reclaimed Piping Systems 196 
Used piping systems shall be classified as an existing piping system and will have their previous 197 
service taken into account during the review process.  Used piping systems or components that have 198 
been reclaimed, moved to a new location, or put into new service require either the creation of a new 199 
piping engineering note or an amendment to an existing piping engineering note.  200 
 201 
5.5 Leak Test 202 
All piping systems shall be leak tested, either at Fermilab or at the vendor’s, site as required by the 203 
appropriate governing code. When an appropriate governing code cannot be identified for a 204 
particular piping system or when a piping system falls outside the scope of the appropriate governing 205 
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code, accepted engineering practice (commensurate with the piping system parameters and risk 206 
factors) shall determine leak test requirements.  Used piping systems or components that have been 207 
reclaimed, moved to a new location, or put into new service shall meet the same leak test 208 
requirements as new construction.  Unmodified piping between a pressure vessel and the first flange 209 
or isolation valve need not be leak tested provided the service is unchanged.   210 

a. The initial service test is considered the leak test for ASME B31.3 Category D piping 211 
systems.  No safety officer oversight per FESHM 5034 is required for pressure testing piping 212 
systems in this category. 213 

b.  The leak test for Low Stress Piping shall be performed with room temperature fluid using a 214 
final test pressure no less than 80% of the relief device set pressure.  All requirements of 215 
FESHM 5034, including the workflow defined in Section 6.0, shall apply to the leak test.  At 216 
a minimum, a gross leak test shall be performed while adhering to the following procedure: 217 

• The pressure shall be gradually increased until the pressure reaches the lesser of one 218 
half the final test pressure or 25 psig is attained, at which point a preliminary leak 219 
check of all joints and connections shall be made.   220 

• Thereafter, the pressure shall be gradually increased in steps until the final test 221 
pressure is reached, holding the pressure at each step long enough to equalize piping 222 
strains.   223 

• The final leak test pressure shall be maintained for at least 10 min and then all joints 224 
and connections shall be examined for leaks. 225 

The required leak test sensitivity to ensure that the piping system can be safely operated at 226 
the full design pressure shall be assessed in the engineering note.  Supplemental sensitive 227 
leak test techniques as described in ASME B31.3 345.8 may be used to achieve the leak test 228 
sensitivity required by the engineering design.   229 

c. Internally pressurized tests as described in ASME B31 Codes for externally pressurized pipe 230 
are not required for ASME B31.3 Category D and B31.9 vacuum jackets and vacuum piping. 231 
Standard sensitive leak tests using tracer gases satisfy the leak test requirements of this 232 
chapter. No safety officer oversight per FESHM 5034 is required for these tests. 233 

d. All other piping systems requiring leak tests shall be leak tested as described per FESHM 234 
5034. In case of conflicts between the appropriate governing code and FESHM 5034, the 235 
more restrictive or conservative procedure will be followed. 236 

e. If a proof test is required for a non-listed component, which does not have a documented 237 
pressure rating by the manufacturer: 238 

i. Prior to proof testing, a basis for the pressure rating shall be determined using an 239 
appropriate governing code or analysis. 240 

ii. The proof test shall be conducted in accordance with all requirements and guidelines of 241 
FESHM Chapter 5034. 242 
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iii. When a component is proof tested to establish the MAWP of duplicate or 243 
geometrically-similar components, the MAWP is established following the rules of the 244 
ASME BPVC UG-101(m), ASME B16.9, or other appropriate code.  These methods 245 
account for component-to-component variations in tensile strength and fabrication. 246 

iv. When the component being proof tested will be put into service, there are no 247 
component-to-component variations in tensile strength or fabrication to consider. 248 

 249 
(1) If the allowable stresses at the proof test temperature and at the service temperature 250 

are equal, the MAWP = proof test pressure / 4. 251 
 252 
(2) If the allowable stresses at the proof test temperature and at the service temperature 253 

are not equal, the MAWP = (proof test pressure / 4) x (SServiceTemp / STestTemp) where 254 
SServiceTemp is the allowable stress at the service temperature and STestTemp is the 255 
allowable stress at the proof test temperature.   256 

 257 
(3) If the service temperature is below the minimum material temperature, exemption 258 

from impact test requirements may require further de-rating (as per ASME BPVC 259 
UHA-51(g), for example) of the component. If UHA-51(g) is applied, then one of the 260 
following methods shall be used: 261 

 262 
(a) Qualification of unlisted components for which the MAWP cannot be calculated: 263 

(i) MAWP = (proof test pressure / 4) x (0.35*SServiceTemp / STestTemp) 264 
(b) Qualification of unlisted components for which the MAWP can be calculated, but 265 

fabrication and inspection requirements cannot be verified: 266 
(i) MAWP = (proof test pressure /4) x (SServiceTemp / STestTemp) 267 
(ii) Calculations shall be provided demonstrating all primary membrane tensile 268 

stresses are less than 35% of the allowable stress at minimum service 269 
temperature and maximum design pressure 270 

(iii) All accessible welds shall be visually examined internally and externally by 271 
an Inspector qualified per ASME B31.3 340.4.  Defective welds shall be 272 
repaired per ASME B31.3 341.3.3 prior to the proof test 273 

(iv) A sensitive leak test per ASME B31.3 345.8 shall be performed before and 274 
after the proof test to demonstrate leak tightness 275 

 276 
5.6 Component Identification 277 
Components on piping systems shall be labeled as required by the appropriate governing code. It is 278 
also recommended that components on all piping systems that require Engineering Notes be labeled 279 
to correspond to an up-to-date piping and instrument diagram (P&ID). Labels should be permanent, 280 
securely attached and easy to read. Each component label should list a unique component number for 281 
that system. Guidance may be obtained from American National Standards Institute (ANSI) A13.1 282 
"Scheme for Identification of Piping Systems". 283 
  284 
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5.7 Table 1: Applicable code guidance for common systems at Fermilab. 285 

Piping Service or Application 

Applicable Code or National Standard 

ASME 
B31.1 

ASME 
B31.3 

Normal 
Fluid 

Service 
or 

EN13480 

ASME 
B31.3 
Cat. D 
Fluid 

Service 
or 

EN13480 

ASME 
B31.3 
High 
Purity 
Fluid 

Service 
or 

EN13480 

ASME 
B31.5 

ASME 
B31.8 

ASME 
B31.9 

NFPA 
13 

NFPA 
24 

ASME 
A17.1 

ANSI 
Z223.1 

Illinois 
Plumbing 

Code, 
Title 77 
Part 890 

Building Sump Pump Discharge             X           
Non-Cryogenic System: 
Compressed air/inert gas (non-
cryogenic) 

            X           

Cryogenic System: Liquid or Gas    X X                    

Domestic Potable Water                       X 
Elevator and Lift Hydraulic 
Systems                   X     

Fire Protection               X         

Flammable Gas   X                     

Fuel Gas Piping from point of 
delivery to burner                     X   

Fuel Gas Transmission Piping           X             

House Vacuum             X           

Industrial Cooling Water external 
to buildings                 X       

Industrial Cooling Water internal to 
buildings             X           

Inner Pipe of Vacuum Insulated 
Cryogenic Piping   X                     

Low Conductivity Water   X X                   

Non-flammable Scintillator       X                 
Pond Water Cooling Systems             X           

Radioactive Water   X                     

Refrigerant for HVAC         X               

Refrigerant for Process Systems   X                     

Sewer Piping                       X 

Steam for Heating Applications             X           

Steam for Power Generation X                       

Vacuum Jacket of vacuum 
insulated piping     X                   

 286 
  287 
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6.0 ENGINEERING NOTE 288 
 289 

1. Engineering Note: An Engineering Note shall be prepared by the designer addressing the 290 
topics below for the piping system.  Its purpose is to allow the reviewer to check the design 291 
and installation and to inform the future user / re-tester of the system parameters.  The note 292 
shall be deposited in Teamcenter as noted in Chapter 5031.1 under “Special Responsibilities” 293 
using the procedure outlined below. 294 

a. A New Item shall be created in Teamcenter with the type chosen as Engineering Note 295 
i. The New Item Name shall use the Piping System prefix followed by a 296 

meaningful Name which briefly describes the contents of the note 297 
ii. A full Description shall be entered for the New Item 298 

b. If applicable the Division Legacy Number shall be entered 299 
c. The appropriate Engineering Note category of Piping System shall be chosen 300 
d. The Revision Author, Revision Comments, Lab Location Code, Exceptional Status, 301 

and Division\Section shall be entered  302 
e. The Engineering Note and supporting files shall be added as Data Sets.  All 303 

documentation required for independent review of the Engineering Note must be 304 
included.   305 

f. Approval 306 
i. The Teamcenter Workflow may be used to electronically obtain the required 307 

approvals and release the Engineering Note. 308 
ii. Approvals may also be obtained by physical signature, scanned, and included 309 

with the Engineering Note.  A Teamcenter Workflow must still be completed 310 
so that the Engineering Note is released.  This workflow need not involve the 311 
required approvers in the case of physical signature.   312 

g. Amendments to existing Engineering Notes shall be entered as a Revision to the 313 
original Item in Teamcenter.    314 

2. Description and Identification:  Describe the system, its purpose, fluid contents, piping 315 
materials, site location, and how the design pressure and temperature were established.  All 316 
documents deemed pertinent to the safety shall be listed and included. 317 

Note: For the piping systems built per EN 13480 standard, the manufacturer's final 318 
documentation package required per EN13480-5, Table 9.4-1, including all required items 319 
marked “x” or xa”, is mandatory for design verification. If CE mark must not be affixed (for 320 
SEP category) or CE mark does not bear identification by the appropriate EU/PED notified 321 
body (category I), the reviewer shall apply additional scrutiny as typically applied for the 322 
B31 series piping.  323 

3. Design Verification: Identify the applicable Code and provide design calculations. 324 

Design of the purchased or modified piping system shall be verified for all external pressure 325 
and mechanical loads from all interfaces to the other piping systems, vessels, structures, or 326 
environments.  327 
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4. Pressure Containment / Relief System: If required, describe any system features which 328 
prevent design pressure from being exceeded beyond Code-specified pressure accumulation 329 
limits 330 

5. Welding / Brazing Information:  Welding / brazing executed at Fermilab shall be done in a 331 
manner according to the applicable Code.  In-house procedures shall be appended to the Note 332 
for welded and brazed systems built at Fermilab.  Purchased systems shall be welded 333 
according to the applicable Code.  (Weld procedures for purchased piping systems need not 334 
be included in the Engineering Note but should be provided by the contractor to the Inspector 335 
if requested.) 336 

6. Welder’s Qualification:   337 

a. Attach welder’s qualification records if welded / brazed in-house. 338 

b. Qualification of a new in-house WPS should include any examinations required by 339 
the inspection plan.  340 

7. Inspection Plan:   341 

a. Attach a copy of the system’s inspection plan.  This should specify how the system 342 
was inspected: radiography, in-process, etc. 343 

b. The inspection plan should be shared with the welders and/or brazers prior to the start 344 
of fabrication. 345 

c. The technical appendix contains the in-process examination form for typical stainless-346 
steel piping butt welds performed in-house.   347 

8. Examiner’s Report:  Attach a copy of Examiner’s report.  This should include the 348 
examination reports: radiography reports, in-process examination forms, etc. 349 

9. Inspector’s Certification:  Attach a copy of Inspector’s certification of this system.  This 350 
applies to purchased systems and will be a report or statement on vendor’s certification that 351 
the piping system conforms to the appropriate Code. 352 

10. Component Identification:  Attach the Process and Instrumentation Diagram (P&ID) and the 353 
associated component and instrumentation list. 354 

11. Leak Test:  Attach a copy of the leak test plan, including test pressure, and results, if 355 
available, at the time of review.  The test permit and test results should be appended to the 356 
approved Note as soon as they become available. 357 

Note: Any modifications or additional fabrications made in field for the piping system 358 
(purchased or in-house built) shall be per appropriate Code and be fully described in the 359 
Engineering Note. 360 

12. Extended Engineering Note for Exceptional Piping Systems:  In addition to the items listed 361 
above, the Note shall include the following information: 362 
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a. Reason for Exception: D/S/P or designee shall provide a statement showing the 363 
necessity for a Director’s exception. 364 

b. Exception Protocol:  The D/S/P or designee shall provide a written record of the 365 
decisions, judgment, tests, administrative controls, and hazard analysis that were 366 
necessary to approve this type of system. 367 

c. Proof Test:  Proof tests of unlisted components in the system shall be performed in 368 
accordance with ASME Boiler Pressure Vessel Code Section VIII, Division 1, UG-369 
101 or ASME B16.9. 370 

d. Fabrication:  The system designer shall provide a fabrication procedure, a list of 371 
planned and completed inspections and any other quality control procedures taken. 372 

e. What-if Analysis:  The system designer shall provide a description of personnel 373 
hazards associated with system operation and the methods used for protection.  The 374 
What-if Analysis shall address application, operating limits and controls, possible 375 
effects in the event of failure and inherent safeguards provided. 376 

 377 
7.0 PIPING SYSTEM ENGINEERING NOTE FORM 378 

 379 
The Piping System Engineering Note Form, Form 5031.1, can be found on the ESH&Q website or the 380 
ESH&Q document management database (DocDB). 381 

https://esh-docdb.fnal.gov:440/cgi-bin/ShowDocument?docid=1229
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8.0 TECHNICAL APPENDICES 382 
1. In-process examination form  383 
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 428 
2. EN13480-5, Table 9.4-1 429 

 430 
 431 
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3. EN13480-7, Conformity Assessment Tables 432 

 433 
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4. Typical EN13480-7, Conformity Assessment Procedures 445 
 446 

 447 

 448 
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 449 
See example on the next page. 450 
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