PA RT 2 INSPECTION

AN AMERICAN NATIONAL STANDARD

THE HATIDNAL BOARD OF BOILER AMND PRESSURE VESSEL INSPECTORS



NB-23 | 2015

NATIONAL BOARD INSPECTION CODE
2015 EDITION
DATE OF ISSUE — JULY 1, 2015

This code was developed under procedures accredited as meeting the criteria for American National Stan-
dards. The Consensus Committee that approved the code was balanced to ensure that individuals from com-
petent and concerned interests had an opportunity to participate. The proposed code was made available for
public review and comment, which provided an opportunity for additional public input from industry, academia,
regulatory and jurisdictional agencies, and the public-at-large.

The National Board does not “approve,
activity.

rate,” or “endorse” any item, construction, proprietary device, or

The National Board does not take any position with respect to the validity of any patent rights asserted in
connection with any items mentioned in this document, and does not undertake to insure anyone utilizing a
standard against liability for infringement of any applicable Letters Patent, nor assume any such liability. Us-
ers of a code are expressly advised that determination of the validity of any such patent rights, and the risk of
infringement of such rights, is entirely their own responsibility.

Participation by federal agency representative(s) or person(s) affiliated with industry is not to be interpreted
as government or industry endorsement of this code.

The National Board accepts responsibility for only those interpretations issued in accordance with governing
National Board procedures and policies that preclude the issuance of interpretations by individual committee
members.

The footnotes in this document are part of this American National Standard.

¥ raEr <> [al
B N R

The above National Board symbols are registered with the US Patent Office.

“National Board” is the abbreviation for The National Board of Boiler and Pressure Vessel Inspectors.

No part of this document may be reproduced in any form, in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

All charts, graphs, tables, and other criteria that have been reprinted from the ASME Boiler and Pressure
Vessel Code, Sections I, 1V, VIII, and X are used with the permission of the American Society of Mechanical
Engineers. All Rights Reserved.

Library of Congress Catalog Card No. 52-44738
Printed in the United States of America
All Rights Reserved

www.nationalboard.org

Copyright © 2015 by
THE NATIONAL BOARD OF BOILER & PRESSURE VESSEL INSPECTORS
All rights reserved
Printed in U.S.A.




2015

NATIONAL BOARD INSPECTION CODE

Introduction
Foreword
Personnel

Section 1

N —

[ N N N WSS . W W U W e e N
vt rrhwi
rwibh=
—

Section 2
2.1

2.2
221
222
2.2.3
2.2.4
225
2.2.6
2.2.7
2.2.8
2.2.9
2.2.10
2.2.10.1
2.2.10.2
2.2.10.3
22104
2.2.10.5
2.2.10.6
2.2.11
2212
22121
22.12.2
2.2.12.3
2.2.12.4
22125
2.2.12.6
22127
2.2.12.8
2.2.12.9
2.3
2.3.1
2.3.2
2.3.3
2.34

PART 2 — INSPECTION
TABLE OF CONTENTS

................................................................................................................................................. Xl
................................................................................................................................................. XVI
............................................................................................................................................... XVII
General Requirements for Inservice Inspection of Pressure-Retaining Items.................... 1
ST o 1SS 1
F e ] 011 T3 (=1 1o o ISP 1
References to Other Codes and Standards ...........oooveioeiioiiiiiii e 1
Personnel SAFELY ........ueiiiiii s 2
Personal Safety Requirements for Entering Confined Spaces.............cccoooovciiiiiiiiieeeiee e, 3
EQUIPMENT OPEIatioN ....ooiiiiiiiiiee et 3
INSPECHION ACHVITIES ...ttt e e e e e e e e e e e s e e e e e e aaaeaeseaaannnnnnns 3
Inservice INSPECtioN ACHIVILIES .......cooiiieee e 4
Pre-InSpection ACHVILIES ........uiiiiii s 4
INSPECLION PIANNING .....eeiiiiiiii et e e e e e e 4
Preparation for Internal INSPECLION ..o 5
POSt-INSPECHION ACHVITIES ... e 6
CRANGE Of SEIVICE ...ttt ettt e eh e e et e e st e e et e e e be e e e abaeeeaneeee e 6
Detailed Requirements for Inservice Inspection of Pressure-Retaining Items .................... 7
ST o] o1 PRSP 7
[T 1= = P PRS 7
S TeTo] o1 PP PPPOPPPRPP 7
Y=Y Yot @70 g T [ oo - USSP 7
Pre-INSPection ACHVIIES ........ooiiiiiii it e e e e e e e e e e e 7
Condition of Boiler Room or Boiler LOCAtiIoN ............oooiiiiiiiiiiiiii e 7
EXternal INSPECLION ... ...ttt e e e e e e e e e et e e e e e e e e e e e e e e e nnnees 7
INtErNal INSPECLION ... ..t e e e e e e e e e e ae e e e e aeeeeeeesaenannens 8
Vo (=T Tot= W) == €= Lo = T UEEURRR 8
Boiler Corrosion CoNSIAEratioNS ...........ooeuiiieiiiiiiie e e ee e e e e e e e e e e e e neeeeeeeanneees 8
WaterSide DEPOSIES .....uvveriiiiiieie et e et e e e e e e e e e e e e e e e e e e e e e e e e e e e aaas 9
Inspection of Boiler Piping, Parts, and APpUrtenances .............cccveveeeiiiiiiiiiiiiiiiiiieeeee e e 9
BOIIEI PIPING .ttt e e 9
Flanged or Other CONNECLIONS .........ooiiiiiieee e e e e e e e e e e e eaans 9
MISCRITANEOUS ...ttt et e e e bbbt e e e st e e e s e bbae e e e e aanes 10
LT o =T USROS 10
Pressure RElIEf DEVICES ........eiiiiiiiiiiie ettt e ee e e e ettt e e e e et eaeeaneneeeaeannes 11
L6 70] ] (o] PP PRPR PPN 11
RECOIAS REVIEW ...ttt e e e et e ettt et e e e e e e e e e e e e e nteeneeeaaaaaaaeaaann 12
Description and Concerns of Specific Types of Boilers ... 12
CaSH-IrON BOIIEIS ...t 12
FIretube BOIIEIS ...ttt e e e e aaaaaaaaaaes 13
WatertubD@ BOIIEIS ...ttt et e e e et e e e e e e e e nneeee s 15
T3 g ol = T 1= PP PPPROTPPRPN 16
Fired Coil Water HEALEI'S ........ooiiiiiiiiie ettt e e e e eeae e e e e snnaeeaeeenes 16
Fired Storage Water HEAtErS ... it e e 17
Thermal FIUId HEAEIS .......eiiiiiiiee et 17
Waste HEat BOIIEIS ........coooeiieeeeee e e e e e e e e e as 19
Kraft or Sulfate Black Liquor Recovery BOIlers ..........ccccooiiiiiiiiiiiiiiee e 20
PreSSUIME VESSEIS ...ttt ettt e e et e e e s s e e e e aan 22
oo o1 SRR 22
S T= Vet @ g T L1 oo < SRR 22
EXErnal INSPECLON .. ...eiiiieieeeieeee ettt e e e e e e e e e e s e e e e e aeeeeeaeananes 22
[[a1C=T g =TI o o =Tox 1o o O SPEERRRR 23

TABLE OF CONTENTS




235
2351
2352
2353
2354
236
2.3.6.1
2.3.6.2
2.3.6.3
2364
2.3.6.5
2.3.6.6
2.3.6.7
2.3.6.8
24
241
242
243
244
245
246
247
2438
2.4.81
24.8.2
2483
2.5
2.51
252
253
254
255
2551
2552
2553
256
2.5.7
2538

Section 3
3.1

3.2

3.3
3.3.1
3.3.2
3.3.3
3.3.3.1
3.3.3.2
3.3.3.3
3.3.34
3.3.35
3.3.3.6
3.4
3.4.1
3.4.2
3.4.3
344
3.45
3.4.6

Inspection of Pressure Vessel Parts and AppurteNanCes ..........cceevveeiciiieeeiiiiiee e 24
L= T [ RS 24
SAFELY DBVICES ..eviiiiiiiiiii ettt e e e e e e e e e e e et e e e e e e e e e e an b rrrraeaaes 25
L0701 (4] 7= Tt Y SRR 25
RECOIAS REVIEW ...ttt e et e e e e e e e e e e et eeeeeaaaeeeaeans 25
Description and Concerns of Specific Types of Pressure Vessels ...........ccccccviieieiiiieeeiiiee, 26
[ T= 1= = (] PR 26
ComPreSSEA AIr VESSEIS ...ttt e e e e e e e e e e e et eeaee s 26
EXPANSION TANKS ...oiiiiiiiii ittt e e e e e e e e e et e e e aeae e e e e s e s s aaa b rnaneeeaaaaaaaaaas 27
Liquid AMMONIA VESSEIS ......eeiiieiiiiiiiee ettt e e e e e e e e e e e eeaaaeeaaeans 27
Inspection of Pressure Vessels with Quick-Actuating Closures ..........cccccocveviiiiiiiieiiiec e 31
TrANSPOIT TANKS ...ttt et e e e e e e e e e e e e et e e e e e e e s e s s an b reeeeeeaaaeeeeesannnsnrsnnneeees 33
Anhydrous Ammonia NUISE TanKS ..........cooiiiiiiiiiiiii e 33
Inspection of Pressure Vessels for Human Occupancy (PVHO).........ccoocviiiiiiiiiiciiie e 34
Piping and Piping SYSIEMS.......uuiiiiiiiiiiii e a e aaaa e 36
S To ] o1 TR PSP 36
S T= Vot @7 g o L1 o o <SR 36
Assessment Of Piping DESIGN ......coouuiiiiiiiiiie e e e 37
External Inspection Of PIiPiNg .........uiiiiiii e 37
Internal INSPeCtion Of PIPING ...ciii i e e e e e e e 37
EVIAENCE Of LEAKAGE . ..ueieiiiiieieiiiee et e e e e e e e e e e e e e e e e e e e e 38
Provisions for EXpansion and SUPPOIt ........coooiiiiiiiiiiiii e 38
Inspection of Gages, Safety Devices, and CONtrols ..........cccciiiiiiiie i 38
(CT= o =T TP O OO PPPRR 38
SAfELY DEVICES ...t 38
QUICK-DISCONNECE COUPIING ...ttt ettt e e e e e sneeeeeeeneeeneeesneeenee 38
Pressure RelIEf DEVICES ........oii ittt e s e e e e e e e 38
RS Telo] o1 TSRO P PP PPP PPN 38
Pressure Relief DeVICe Data .......c..ooiiiiiiiiiieeiie et e e e e e e e 39
Inservice Inspection Requirements for Pressure Relief Device Conditions ............cccccvvvveeeen.. 39
Inservice Inspection Requirements for Pressure Relief Devices Installation Condition ............ 40
Additional Inspection ReqQUIrEMENTS ..........ooiiiiiiii e 40
= 0] [=T P EPPOTPRRPN 40
Pressure Vessels and PiPIiNg ........c.ueeiiiiiiiii et 41
RUPIUIE DISKS ...ttt ettt e e e e e e e e e e ettt et e e e aea e e e e e s e nnentneneaeaaaaaeaaaaann 41
Packaging, Shipping, and TransSportation...............c.oeeeoiiiiiiiiiiiieeceee e 42
Testing and Operational Inspection of Pressure Relief Devices.........ccccoveeiiiieeeiiiiiicciiiee, 43
Recommended Inspection and Test Frequencies for Pressure Relief Devices ......................... 44
Corrosion and Failure MechanisSms ................cccociiiiiiii e 47
Yoo oS 47
L T=T g T | SRR 47
@704 (o] (o] o IR TP PPPR PP 47
Macroscopic Corrosion ENVIFONMENTS ........ooiiiiiiiiie e e e e e e a7
Microscopic Corrosion ENVIFONMENTS .......ccuuiiiiiiiiiiiiee e 49
(070] 4] (o] le) I 7] {0 ] o] o U T TP PRP PPN 49
ProCess Variables ...t e e e e e e e e e e an 49
L 0 L= 1o o RSP STRPSR 50
Material SEIECHON .........eeiiiiiii et e e a e 50
L0071 110 To LT PRSPPI 50
ENGINEEriNG DESIGN ...ttt e e e e e e e e e e e e e e e aaaaaaaaaaaaan 51
L@7 0] o3 0153 o] o PSPPI 51
Failure MECRANISMS ...ttt e e e e e e e e e e e et ateeeeeeeeaeeeeaeaaannnnes 51
= (o [T PR 51
(07 =TT o TSR RPPPR 52
Temperature EffECES ... 52
Hydrogen EmDIitement ...... ..o e 52
High-Temperature Hydrogen AtacK ............eeeiiiiiiiiii e 53
HYArogen DamAgE ......cocoiiiiiiiiiiiiie ettt 53

TABLE OF CONTENTS




2015 | NATIONAL BOARD INSPECTION CODE

3.4.7 BUIGES @Nd BIISTEIS ...t 54
3.4.8 L@ 77Ty g == ] o S 54
3.4.9 (07 =TS TSP PPPR TP 54
Section 4 Examinations, Test Methods, and Evaluations ... 55
4.1 R ToTo] o 1= TSRO PP 55
4.2 Nondestructive Examination Methods (NDE)..........coiiiiiiiiiiiiiie e 55
421 Y415 - PR 55
422 MagNEtiC PArtiCIe ......cooiii e e e e e e e aaaaaaaaaan 55
423 [0 [UTTo I =T 1= = o | PR 56
424 L] r= T oSSR 56
425 [RR= To 0T [ ir= o] Y/ OSSP 56
4.2.6 =T [ ) 01U T4 £ =T o | PP PP P PP PPPPOPRPRPP 57
4.2.7 MEtallOGrapRIC .....eeeiii e 57
428 ACOUSHIC EMISSION ..ttt e e e e e e e nnnne e e s 57
4.3 TESHNG METNOUS ...ttt e e 57
431 PresSsure TESHING ....cooi et s e s e e s e 57
4.3.1.1 Al PreSSUIE TESHNG ...vvvviiiiiiiiee ettt et e e e e e e e s e e e eeeeaaaeeeessessnsssssaeeeees 58
4.31.2 LiqUid Pressure TeSHNG .. .. i ittt 58
4313 Pneumatic Pressure TeSHNG........ouiiiii e 58
4.4 Methods to Assess Damage Mechanisms and Inspection Frequency

for Pressure-Retaining HEMS.........ooo i 59
4.4.1 RS To7 o] o1 RSO 59
442 General REQUIFEMENTS ... ...t e e e e e e e e e e e e r e e e eaaaeeeeas 59
443 RESPONSIDITITIES ..ot e e 60
444 Remaining Service Life Assessment Methodology ...........ccoiiiiiiiiiiiiiiiiiicceee e 60
445 Data Requirements for Remaining Service Life Assessments.............ccoocvviiiiiiieieiee e, 60
4.4.6 Identification of Damage MeChaniSmS .........cooouiiiiiiiiii e 61
447 Determining INSPection INTEIVAIS ........coociiiiiiii e 62
4471 Method for Estimating Inspection Intervals for Pressure-Retaining

ltems Subject 10 Erosion Or COIMOSION. .......ciiiiiiiiie it 62
4472 Method for Estimating Inspection Intervals for Exposure to Corrosion ...........cccccveeviieeeerenneee. 62
44.7.3 Estimating Inspection Intervals for Pressure-Retaining

Iltems Where Corrosion IS NOt @ Factor...........eoiiiiiiii e 65
448 Evaluating Inspection Intervals of Pressure-Retaining ltems

Exposed to Inservice Failure MeChaniSmS............ooieiiiiiiiiiiiieieeeeee e 66
4481 Exposure to Elevated Temperature (CreEP).....cuuuiiiieeiii it e e e e e e e e e e e e s nnnes 66
4482 Exposure t0 Brittle FraCture........ ... 66
448.3 Evaluating Conditions That Cause Bulges/Blisters/Laminations..............cccccovveeeieieieeeiiieiccnnns 67
4484 Evaluating Crack-Like Indications in Pressure-Retaining Items..............cccooi s 67
4485 Evaluating Exposure of a Pressure-Retaining ltem to Fire Damage...........cccccooveeiiieiieeenne 67
4.48.6 Evaluating Exposure of Pressure-Retaining Items to Cyclic Fatigue ............ccceeeeeieiiiiiiiiiiinn, 68
4487 Evaluating Pressure-Retaining Items Containing Local Thin Areas...........ccccccvvieeeieieeeeeeiieeenns 68
4.5 Risk-Based Inspection ASSeSSMeENt Programs..........ccuuviieiiiiiieeiiiiieee e 70
451 S ToTo] o1 TR PP TR RSO PPPPRPPP 70
45.2 DEfINITIONS ...ttt e e e a e e 70
453 L TCT g T | SRR 70
454 @70 ] 0] T[] =1 (1] 1 SRS 71
455 Key Elements of an RBI AssesSsSmMent Program ............oooioiiiiiiiiiiiieieee e e e 71
45.6 RBI ASSESSIMENT ...ttt e e e e e e e e e e ettt eeeeaeaae e e e e e e nnnntneneeeaaaaaeeaaaann 72
4.56.1 Probability Of FAIlU.........c...uiiiiieeeeeeeeee e e e e e e e e e e e e 72
456.2 ConsequENCE Of FaIlUIE ... e e e e e e e e e eeeeees 72
456.3 LTS S == 11 = o] o TSRS SOTRRSR 73
456.4 RISK ManagemENt ... ..ottt et e e e ettt e e e e ne e e e e e e nte e e e e e anneeeaeeanns 73
457 Jurisdictional RelationShipS .......ooooiiiiiiiiie e e e 73
Section 5 Stamping, Documentation, and FOrms ... 74
5.1 S ToTo] o 1= YRR RP PP 74
5.2 Replacement of Stamping or Nameplate .........ccccoeoiiiiiiii e 74

v TABLE OF CONTENTS




5.21 {4 4= 1T o SRS 74
5.2.2 Replacement of Nameplate or Stamped Data...............ooooiiiiiiiiiiiii e, 74
5.2.3 =T oo 1] o OO PPPPRPRR 74
5.3 National Board INSpection FOMMS ... i e e e e e 75
5.3.1 S ToTo] o1 T PSR TR O PSPPI 75
5.3.2 Lo 0 £ T PP PEPROTPPRP 75
5.3.3 Guide for Completing Fitness for Service Assessment REPOrtS...........coveeviiiieeeiiiiiiiees i 75
Section 6 ST o] o =1 4 1 =1 o | £SO PPPPP 87
6.1 o] o1 TSSO 87
Supplement 1 Steam Locomotive Firetube Boiler Inspection and Storage.................cccccooeiies 87
S1.1 Yoo ] o 1= TSSO 87
S1.2 Special Jurisdictional REQUIFEMENTS .......oiuiiiiieiiie e e e e 88
S1.3 Federal Railroad Administration (FRA) ... 88
S1.4 Locomotive Firetube Boiler INSPECHION ......c...uiiiiiiiiiiieie e 88
S1.4.1 INSPECLION METNOAS ...t e e e e e e e e e e e e nnnees 88
S1.4.2 INSPECHION ZONES ... .ttt e e e e e e e e e e et e et e eaeeeeeeeesassnbassnaeeeeeeeaeeeeesannnnnnes 89
S1.4.2.1 Riveted Seams and RiVEt HEAAS .........oooviii e 89
S1.4.22 Welded and Riveted REPaAIrS. ... ...ttt e e e e e e e e e eeeeens 90
S1.4.2.3 BOiler SNEII COUISE. ... .ttt e et e e e e st e e e et e e e e e nnnreeeeeanns 91
S1.4.24 Do) 0 4T F=TaTo I D To o ¢ 1= 30 N o O SPEEERRR 91
S1.4.25 0 o 4TV SRRSO 91
S1.4.2.6 FIUE SNEELS ...ttt e ekt e e et e e e s et e e e e e annbe e e e e e neees 92
S1.4.2.7 FIaNGEA SEETS ..ot 92
S1.4.2.8 STAYEA SNEEES ... 93
S1.4.2.81 BUIged Stayed ShEELS.... ... aaaa e 93
S1.4.29 SHAYDOIES ... s 94
S$1.4.2.10 Flexible Staybolts and SIEEVES ...........ooiiiiiiiiii e e 94
S1.4.2.11 Girder Stay and CroWn BarsS .........eeeiiiiii oottt e e e e e e aaae e 95
S$1.4.212 SHING SEAYS ..ttt s 96
S$1.4.2.13 Crown Stays and EXPanSIioN STAYS .......ooiiiiiiiiieiiiie ittt 96
S1.4.2.14 Diagonal and GUSSEE BraCesS........c.cceiiiiiiiiieeeeee ettt e e e s e e e e e e e e e e e e 97
S1.4.2.15 FIUES .ttt e e e e b e e e e e e a—eteeeaabe—e e e e e e ateeeeeaataaeeeeaannreeaeeane 97
S1.4.2.16 Superheater Units and HEAUET............oiiiiieie e a e eeeee e 98
S1.4.2.17 Arch Tubes, Water Bar Tubes, and CirCulators ...........ccooiiiiiiiiiiiee e 98
S1.4.2.18 TREIMMIC SYPRONS ..ot e e e e e e e e e e et e e e e aaaeaeeesseannnnrnnneees 99
S$1.4.2.19 FIrebOX REfTACIONY ... ettt 99
S$1.4.2.20 DY o TSRS SPPPRR 99
S1.4.2.21 Throttle and Throttle VaIVe ............ooo e 99
S1.4.2.22 Screw-Type Washout Plugs, Holes, and SIEEVES ...........coeiiiiiiiiieiiiii e 100
S1.4.2.23 Handhole WashOUt DOOFS .......cooiiiiiiie ettt e et e e e et e e e e e anaeeeeeenes 100
S$1.4.2.24 Threaded and Welded Attachment StUAS...........ooiiiiiiiiiii e 101
S1.4.2.25 FUSIDIE PIUGS ...ttt ettt e e e ettt e e e e st e e e e e nneeeeeeanneeeeeeannnneeeeeanns 101
S1.4.2.26 Water Glass, Water Column, and Gage COCKS ...........eeiiiiiieiiiiiiiiiiiieeeee e 101
S1.4.2.27 StEAM PreSSUIE GagE......ccoi ittt ettt e e e e e e e e e st e e e e e e e e e e e s aeennanrrnneeeeees 102
S$1.4.2.28 Boiler Fittings @nd PiPINg.......ueiiiiiiiiii ittt 102
S1.4.2.29 Boiler Attachment BraCkets ...t 102
S$1.4.2.30 1L =T 0T PO PTPPRPRTPPPPP 103
S$1.4.2.31 Grates and Grate Operating MecChaniSm ...........cooiiiiiiiiiii e 103
S1.4.2.32 T 0310] (T oo ) GRS 103
S1.4.2.33 SMOKEDOX STEAM PIPES ... e e e e e e e e e e e e eees 104
S1.4.2.34 ASh Pan and Fire Pan ..........oo ot e e e e e e e e e e 104
S1.4.3 Method of Checking Height of Water Gage GIass ...........cooooiiiiiiiiiiieicee e 104
S1.4.31 Water Height Measurement Method..............oooiiiiiiii e 104
S1.4.3.2 Flexible Spirit LEVEI MEtNOM ........cceeiiie et e e ee e e e enee e e e nes 105
S1.5 Guidelines for Steam LOCOMOLIVE STOrage .....ccoiueiiiiiiiiiiie et 107
S1.5.1 StOrage MELNOAS ....oooiiiiiiiiie et e e e e e e et e e e e e e e e e e e e e aeeees 107
S1.5.2 Wet Storage Method ..ot 107

TABLE OF CONTENTS

\"4




2015 | NATIONAL BOARD INSPECTION CODE
S$1.5.3 Dry Storage MEthOd ..........ooiiiiiiiiie ettt 107
S1.54 Recommended General Preservation Procedures .............ccoooiiiiiiiiiiiiiiee e 108
S1.5.5 Use of Compressed Air to Drain Locomotive COmMponents .........cccccceeeeeieiiiiiiiiiinieiieieeeeee e 111
S1.5.6 RELUIMN 10 SEIVICE .ottt et e e e et e e e e et e e e e snte e e e e aenseaeeeeesnnaeeeeeann 111
S1.6 SAfElY VAIVES ...ttt e et e e e ae e e e e anaeeeeas 112
S1.7 TabIES @NA FIQUIES ....eeeeiiiiiiee ettt e e e e e e e e e e e e e e aae e e e e s e s nnnbsnneeeees 112
Supplement 2 Historical BOIlers ..............ooo e e e e 113
S2.1 R ToTo] o 1= YRR RS PP 113
S2.2 T oY 0T34 o) o 1O EESRURR 113
S2.3 RESPONSIDIIILIES ...ceeeeieee ettt et e e e e e e e e e e e en e eeeeaaaeaeens 113
S2.4 General Inspection REQUINEMENTS ....eiiiiiiii e e e 113
S2.41 Pre-Inspection REQUINEMENTS ... e e e e 113
S2.4.2 POSt-INSPECioN ACHVILIES ... ... e e e e e e 114
S2.4.3 2 To] [T @] o =T =1 (o] ¢TSRS 114
S2.4.4 Examinations and TESES ........uiiiiiiiiiiiiee e aaaeaeeas 115
S2.4.41 Nondestructive Examination MethOods.............uiieiiiiii e 115
S2.4.4.2 TeStING METNOAS ...t e e e e e e e e e e e e e e e e e e ananseneees 115
S2.5 Specific Examination and Test Methods ... 115
S2.5.1 Specific Examination MethOdS ...........oiiiiii e 115
S2.5.2 VisU@l EXAMINATION .....ooiiiieii ettt e e e e e e e e e 115
S2.5.2.1 Preparation for Visual INSPECHION ........ccoiiiiiiiii e 116
S2.5.2.2 Visual Examination ReqQUIrEMENTS ........ ..o 116
S2.5.3 Ultrasonic EXamination...........ooo it 116
S2.54 Liquid Penetrant EXamination ............ooooiiiiiiiiii e 116
S2.5.5 Magnetic Particle EXamination ..o 116
S2.6 Specific Testing Methods ... 117
S2.6.1 Hydrostatic Pressure TeSNG.......ouuiii i 117
S2.6.2 Ultrasonic ThICKNESS TESTING .....cciuiiiiiiiiiiie ettt e e 117
S2.6.3 Evaluation Of COIMOSION ...t e e e e e e e e e nnae e e e e annee 118
S2.6.3.1 Line and CreViCe COITOSION........ciiie e e e ettt et e e e e e e e e et ee e e e e e e e e e e aesae s enbe e eeeeaaaaeeeeeaanns 118
S2.6.3.2 RaNAOMIy SCAttered PitS..........ooiiiiiiiiie it 118
S2.6.3.3 LOCAllY ThINNEA AFEAS ... .uueviiiiiiiieeee e ettt e e e et e e e e e e e e e s e e st be e e e eeaeaeaeeeaeann 118
S2.6.34 Generalized ThINNEA AMEAS ........uuiiiiiiiiie ettt e e e e e e e e e e e e s eeeeeeeeens 119
S2.7 LTS o= o] o 13 OSSR 119
S2.71 INSEIVICE INSPECHIONS ... ..ttt e e e e e e e e e e s s reeaeaeaeeeaeann 119
S2.7.2 Inservice Inspection DocUMENTAtioN .........c..uuviiiiiiiiiiee e 120
S2.7.3 INSPECLION INEIVAIS ... .ttt e e e e e e e e et e e e e e e e e e e e enn 120
S2.7.3.1 INItIAL INSPECHION. ...t e e e e e e e e e e e e e e e e e eeaeaeeeaeann 120
S2.7.3.2 SUDSEQUENT INSPECHIONS ... et e e e e e e e e e e s aeeeeeeeeas 121
S2.8 Safety Devices — General REQUIFEMENES..........coiiiiiiiiiiiiiiie et 121
S2.8.1 SAFELY VAIVES ..ot e e e e 121
S2.8.2 LCT= Lo T - T OSSP 122
S2.8.3 TIY-COCKS ..ttt ettt e bt e h e a e e bt e bt b e n e e nne e e e anres 122
S2.84 FUSIDIE PIUG...eeeeiiieiee ettt e e e e e e e e e e e re e e e eeaeaeeeaeaan 123
S2.8.5 TSI U =Y G- To [ YRR 123
S2.9 Appurtenances — Piping, Fittings, and Valves ... 123
S2.9.1 Piping, Fittings, and Valve Replacements ..............ccoiiiiiiiiiiiiiiieieeeeee e 124
S2.10 Maximum Allowable Working Pressure (MAWP).........coo e 124
S2.10.1 =0T | PRSP 124
S2.10.2 Rivets and RIVET HEAAS ... .....oiii et e e 125
S2.10.21 RIVET HEAA TYPES ..ottt e e ettt e e e e e e e e e s e e et n e e eeaeaeaeeeaeann 125
S2.10.2.2 Inspection Of COrroded RIVETS .........coiiiiiiiie et e e e eee e e e e ennaee e e e ennes 125
S2.10.3 Cylindrical COMPONENES .........uuiiiiiiiiiiiiee et e e e e e e e e e e e e e e e s aeeeeeaeeas 126
S2.10.4 StAYEA SUIMACES ..oeeiiiiiieii ettt e e e e e e e e e e et e e e e eaeeeeeesseessanrseeneeeeens 145
S2.10.4.1 1 £= 1Y/ o0 | PSSR R 145
S2.104.2 1] o 11T PSR STRSRRN 145
S2.10.5 L070] 051 (0 e 110 0 0o Lo [ T PP RPN 156
S2.10.6 [N\ o] 0= o3 =1 (1 = SR 156

Vi

TABLE OF CONTENTS




S2.10.7 (] a1 = (o] o 1 U URRPPPPPTPRTPRPRIN 157
S2.11 Boiler INSPeCtion GUIAEIINE.........ceiiiiiieeiiie et e e e 157
S2.12 Initial Boiler Certification REpOrt FOrM ......uviiiiiiiiie e 162
S2.13 Guidelines for Historical Boiler Storage...........ccuuuiiiiiiiiiiiiee e 162
S2.13.1 (0] =T [N 1V =Y T Yo RS 162
S2.13.1.1 Wet Storage MELNOG ........oooiiiiieic e e e e e e e e e e e e eeeee s 163
S2.13.1.2 Dry Storage MEthOd ..........ooiiiiii ettt 163
S2.13.2 Recommended General Preservation Procedures.............oocoiiiiiiiiie i 164
S2.13.3 Use of Compressed Air to Drain Historical Boiler Components ............ccccooeeciiiviiiiiieieeceeeeeee 166
S2.13.4 REIUMN 10 SEIVICE. ..ottt e e e e e e e e e eeaeaaaeeeens 166
S2.14 SAfELY PrOCEAUIES ...ttt 167
S2.14 1 L o= T =Y g T PSSR 167
S2.14.2 Stopping ENGINE iN @8N EMEIGENCY ......coiiiiiiiiiiiiiiieee ettt 167
S2.14.3 Water Glass Bre@kage .........cooiiiiiiiiie ittt 168
S2.14.4 Runaway Engine and Governor OVEr SPEEA.......c.ciiiieiiiiiiiciiiiieeieee e ea e e e 168
S2.14.5 [T q Yo = T = TSR ORTSRR 169
S2.14.6 INJECTIOr ProbIEMIS ... .ot 169
S2.14.7 Foaming or Priming BOIIEI ..........eeiiiiiii et a e 170
S2.14.8 Handhole Gasket BIOWS OUL .........ooiiiiiiii et r e e e e e e e 171
S2.14.9 LT o= = U = R 171
S2.14.10 LEAKING VAIVES ...ttt e e e et e e e e e e e e e e e e e e s e et nrreaeaaaeaeans 171
S2.14.11 BIOKEN PIPES ...ttt e e 171
S2.14.12 Safety Valve ProDIEMS ........iiiii ittt 172
S2.14.13 Safety Valve Opens But Will NOt CIOSE...........cocuiiiiiiiieieeeee et 172
S2.14.14 LeaKiNg PIPE PIUGS. ... .ottt e bt e e s eenne e 172
S2.14.15 1Y (Yo BT = (= SRR 172
S2.15 TabIES ANA FIQUIES ....eeeeiiieieee et e e e e e e e e e e e e e e e e e e s e aa b aeeeeees 172
Supplement 3 Inspection of Graphite Pressure Equipment .......................ccccciiiiiiiiii e, 177
S3.1 S ToTo] o 1= YR P TS PPPPPP 177
S3.2 Y o] o1 Tz { o] o I PP OPOPPPRTP 177
S3.3 L0 T=Y = o T3 RSP 177
S34 INSEIVICE INSPECHION ....eeiiiiiiiiiie et e e e e e e e e e e et eeeaeae e e e e e e enanens 177
Supplement 4 Inspection of Fiber-Reinforced Thermosetting Plastic Pressure Equipment................. 179
S4.1 S ToTo] o 1= TP O PPPPRP 179
S4.2 [T Y=Y oY o= L ] o= Tox 1o o I PRERRPR 179
S4.3 L T=T g T | RSP 179
S4.4 RV AL E= U == 1o 11 = o o PR 180
S4.5 Inspector QUANIfICAtIONS ........ooiiiiiiie e 181
S4.6 Assessment Of INSTAllAtION .........cueiiiri e 181
S4.6.1 Preparation .......ooooiiii i e e e e e e e e e e aaaaaaaaaas 182
S4.6.2 IS e Vo [ SO 182
S4.6.3 1 o )£ SR 182
S4.7 EXternal INSPECLION ...t e e e e e e e e e e aaaae e e 182
S4.7.1 Insulation or Other COVEIINGS .....ccooiiiiieeeeee et e e e e e e e e e et ee e e e aeaeeeeesaennnens 182
S4.7.2 EXPOSEA SUIMACES .. .nieeiiiieiiiiiii ettt e e ettt e e e e ettt e e e e st e e e e s nteeeeeaannsneaeeeannneeeeeanns 182
S4.7.3 Structural AACHMENTS ... e e e 183
S4.8 [ (=Yg g =TI g T o= o1 1 o] o I PERPPRRR 183
S4.8.1 L T=T T | PRSP 183
S4.8.2 SpecCific Areas Of CONCEIMN .........uuiiiiiiiiieeeee e e e e e e e e e e e e et eeees 184
S4.9 [aTS oL oxi o) I o (= Te [ T=Y o oy AP PPRRPPRR 184
S4.9.1 Newly Installed EQUIPMENT ... e e e e e e e e e ns 184
S4.9.2 Previously Repaired or Altered EQUIPMENT ........oooiiiiiiiiiiiieee e 185
S4.10 Photographs of Typical ConditioNS ..........ccociiiiiiiiiiieee e e e 186
S4.11 Tables @Nd FIGUIES .....ooiiiieiie e e e e 201

TABLE OF CONTENTS

\41




2015 | NATIONAL BOARD INSPECTION CODE

Supplement 5 Inspection of Yankee Dryers (Rotating Cast-lron Pressure Vessels) with

Finished Shell Quter SUrfaces ... 202
S5.1 R Too] o 1= YRR PP 202
S5.2 Assessment Of INSTAlATION .........c..eiiiiii e 202
S5.2.1 Determination of Allowable Operating Parameters .............ccooiiiiiiiiiiiiee e 204
S5.2.2 Adjusting the Maximum Allowable Operating Parameters of the Yankee Dryer Due to

a Reduction in Shell Thickness from Grinding or Machining...........ccccoeoeeeiiieeniie e 205
S5.2.3 Documentation of Shell Thickness and Adjusted Maximum

Allowable Operating Parameters.............uuiiiiiiiiiie et a e e e e 205
S5.3 Causes of Deterioration and Damage ...........ocoiiiiiiiiiiiiiie e 206
S5.3.1 LOCal TRINNING ..ottt e e e e e e e e e e e sanne e e e e 206
S5.3.2 (07 = To7 (] o [PPSR 206
S5.3.2.1 Through Joints and Bolted CONNECHIONS ...........cciiiiiiiiiiiii e 207
S$5.3.2.2 Through-Wall LEaKAGE ........cocoiiiiiiee ittt 207
S5.3.2.3 Impact From Objects Passing Through The Yankee/Pressure RoOll Nip........ccccceeeevieiiiininnneee. 207
S5.3.24 Stress Magnification Around Drilled HOIES ..........c.euiiiiiiiiiii e 207
S$5.3.2.5 Thermal Stress and/or Micro-Structural Change From

Excessive Local Heating and COOlING ........cc..uuiiiiiiiiiiiec e 208
S5.3.2.6 Joint INterface COMmOSION ......ccoo i e e e e e e e e e e eees 208
S$5.3.2.7 Stress-Corrosion Cracking of Structural BOItS............occviiiiiiiiiic e 208
S5.3.3 L@ 704 o] (o] o [ PRSP 208
S5.4 Ta ] oT=Ted o] o - T PP PP PSPPI 208
S5.5 Nondestructive EXamination....... ... 209
S5.6 PrESSUIE TESTING . ..ei i it e e e e e e e e e e e e e e e e e s e e re e e e aeaaaeeaaas 209
S5.7 TableS @Nd FIGUIES ....coiiiieiie ettt e e 210
Supplement 6 Continued Service and Inspection of DOT Transport Tanks .................cccccceeeeiiiiiiiinnnn, 211
S6.1 RS Telo] o1 PO PP PP PP 211
S6.2 TEIMINOIOGY ..ttt ettt e et e e e et e e e e a et e e e e e e e e e e b e e e e 211
S6.3 F e 0 011 T3 (=1 (o] o I PRSP 211
S6.4 Ta ] o1=Ted (o] I PO PP PTP SRR 211
S6.4.1 o] o1 PRSP 211
S6.4.2 General Requirements for INSPECIOIS .........cooiiiiiiiieeeeeeee e 211
S6.4.3 Registration Of INSPECIOIS. .......coiiiiiii e 212
S6.4.4 Qualifications Of INSPECIOIS ........iiiiiiieiie et e e e e e e e s e ee e e e e anneeeeens 212
S6.4.5 C0odes Of CONSITUCTION ......eiiiiiiiie ettt e e et e e e s e ne e e e e e annaeeeens 212
S6.4.6 Inspector Duties for Continued Service INSPECtiONS...........uuiiiiiiiieiiiiiiiieee e 212
S6.4.6.1 Inspector Duties for Continued Service Inspection of Cargo Tanks ..........ccccceviieiiiieeinieeens 213
S6.4.6.2 Inspector Duties for Continued Service Inspection of Portable Tanks ...........cccccccooeeeiiiiiinnnn. 213
S6.4.6.3 Inspector Duties for Continued Service Inspections of Ton Tanks ..........ccccccveviviiieeeieiiiciciinns 214
S6.4.7 Continued Service, Inspection for DOT Transport Tanks SCOPE ......cvvevveeviiiiieeiiiiiee e 214
S6.4.7.1 e [0 011 T3 (= o] o T RS 214
S6.4.7.2 Inspection and Test Required FreqQUENCIES ..........cooiiiiiiiiiiiieeee e e 214
S6.4.7.3 External Visual and Pressure TestS... ... e 214
S6.4.7.4 Leak Tightness Testing of TransSport TANKS ............cooiiiiiiiiiiiiiiieeee e 214
S6.4.7.4.1 L0 o o T - |G RR T RS PP 214
S6.4.7.4.2 o]y e= o] ST =T oSSR 215
S6.4.7.4.3 L) I 7= 01 SRS 215
S6.4.7.4.4 Leak Tightness Testing Of VAIVES ........cooiiiiieee et a e 215
SB.4.7.4.4.1  CArgO TANKS ...ceiueeiiitiiee ittt ettt ettt e ettt e e ettt e ra bt e e ottt e e be e e ekt e e e bt e e e ah bt e e enbe e e e bt e e ebeeeeaneeeeanaeeeas 215
L S A o T = o (=T =T | SRR 215
O A G T o o B =T | (= S PRSPPSO 216
S6.4.7.5 Leak Tightness Testing of Safety Relief DEVICES...........cooiiiiiiiiiiiiiie e 216
S6.4.7.51 L07= T e [0 T F= 1 <3 SRS 216
S6.4.7.5.2 POrtabIe TANKS......eeiii ettt e e a e 216
S6.4.7.5.3 e T = RSP 217
S6.4.7.6 Testing of Miscellaneous Pressure Parts ..........ooooiiiiiiiee e 217
S6.4.7.6.1 (02 o [o T F= o 1 (PR PPPP 217
S6.4.7.6.2 LedoT 4 e= o] ST =T o SR 217

VIIl | TABLE OF CONTENTS




S6.4.7.6.3
S6.4.7.7
56.4.7.8
S6.4.7.8.1
S6.4.7.8.2
56.4.7.8.3
S6.5

S$6.5.1
S$6.5.2
S6.5.3
$6.5.3.1

S$6.5.3.2

56.5.4
S6.5.4.1

56.5.4.2
S56.5.4.3
S6.5.5

56.5.5.1
S6.5.5.2

S6.6
S6.6.1
S6.6.2
S6.6.3
S6.6.3.1
S6.6.4
S6.7
S6.8
S6.9
S6.10
S6.11
S6.12
S6.12.1
S6.12.2
S56.12.3
S6.13
S6.13.1
S6.13.2
S6.13.3
S6.13.4
S6.13.5
S6.13.6
S6.13.6.1
S6.13.6.2
S6.13.6.3
S6.13.6.4
S56.13.6.5
S6.13.6.6
S6.13.6.7
S6.13.7
S6.13.8

TON TANKS ettt e et e et e e e e e e e e e e ettt e e e e te et e e e e e e e e eaeaeeeaeeeaearan i —————— 217
ACCEPLANCE CILBIIA ... .eiiiiiieeiieee ettt e e e e e e e e e e e e e e e e e e e e e e e sannns 218
[aTS] o1 o1 i o) T (=T o Lo o AP PPERPRRRR 218
(0= o [o TN 1= 1 | & T RSP PTRR 218
LadoT ez o] (ST =T o SO SPRERRRR 218
L] A =101 USRI 218
Stamping and Record Requirements for DOT Transport Tanks in

(070 ] 1 (1 a1 =0 IIST=T Y (o7 SRS 218
LCTCT T | TP RPP PP 218
1= 0] o] o R PP PO TP P PP PP 218
Owner or User Required Records For Cargo Tanks ..........coooiiiiiaiiiiiiiee i 219
Reporting Requirements by the Owner or User of

Tests and Inspections of DOT Specification Cargo Tanks...........ccccciiiiiiiiiiiiie e 220
DOT Marking Requirements for Test and Inspections

of DOT Specification Cargo TANKS .........cooeiiiiiiiiiieii e e e e e eeeee s 221
Owner or User Required Records for Portable Tanks ..o 221
Reporting of Periodic and Intermediate Periodic Inspection and Tests

of DOT Specification Portable TanKS............ooiiiiiioiiieeeee e 222
Marking Requirements for Periodic and Intermediate

Inspection and Test for IM or UN Portable Tanks ............oociiiiiiiiien e 222
DOT Marking Requirements for Periodic and Intermediate Inspection

and Tests of DOT Specification 51, 56, 57, or 60 Portable Tanks ........ccccccccviiiiiiiiiiiiiiiennn... 222
Owner or User Required Reports for DOT Specification 106A

aNd DOT T10A TON TANKS ...ttt ettt e e e e ettt e e e e et e e e s enneeeeeeannaeeeens 223
Reporting of Inspection and Tests for DOT

Specification 106A and DOT 110A TON TankS .......ooiieiiiiiiiee e 223
DOT Marking Requirements for Tests and Inspection

of DOT Specification 106A and 110A TON TaNKS ........ooiiiiiiiiiiiiiiee e 223
Corrosion and Failure Mechanisms in Transport TANKS .........ccc.eeeeiiiiiiie e 224
S ToTo] o1 TP PRSP PPPP 224
(1T a1 = | BSOS UUUURUPPPUPPRPPUPPPRIR: 224
Internal and/or External COIMOSION .........uiiiiiiiiiiie e e e e e e 224
TYPES OF COIMTOSION ...ttt et e e e e e e e e e e et e e e e e e aeeeeeeeseennrssreeeees 224
Failure MECNhANISIMS ...t e e e e e e e e e e e 227
Classification BOUNAAIES .........eeiiiiiiiiiie ettt e e et e e e et e e e s e enee e e e e anneeeeens 228
Pressure, Temperature, and Capacity Requirements for Transport Tanks ...........ccccccceeeeeennn. 228
Reference to Other Codes and Standards ............oooiiiiiiiiiiiiii e 229
107 o1 10153 o] o T RSP 229
Personnel Safety and InsSpection ACHVItIES ............ooiiiiiiiiiiiiiiie e 230
Transport Tank Entry ReQUINEMENTS .......coviiiiiii et 230
Pre-InsSpection ACHVITIES ... ... e e e 230
Preparation for Internal INSPECLON ..o 231
POSt-INSPECON ACHVILIES ......eiiiiiiiiiiiie e e e e e e e e e 232
Inspection and Tests Of Cargo TaNKS .........cocuiiiiiiiiiiiie e 232
Visual External INSPECLION ...t 234
Inspection of Piping, Valves, and Manholes ..............cocciiiiiiiiiiiiee e 236
Inspection of Appurtenances and Structural Attachments ............ccccoiiiiiiiiiii e, 237
Visual Internal INSPECLION ... e e e e e e 238
[T g YT To T 1 ] o 1= Tox 1 o] o <SOSR 239
PrESSUIE TESES .. eiiiiiiii i ettt ettt e e e e e e e e e et e e e e e e e e e e e e e e e e e nntnnneeaaaaaaaens 240
Hydrostatic or Pneumatic Test Method ...............ooeiiiiiiiiiiiiiiee e 241
Pressure Testing Insulated Cargo TanKS ...........euiiiiiiiieeiiiiiicceeee e a e 242
Pressure Testing Cargo Tanks Constructed of Quenched and Tempered Steels .................... 242
Pressure Testing Cargo Tanks Equipped with a Heating System ...........cccccciiiiiiiiiiiies 242
EXxceptions t0 Pressure TESHING ...oooviii oot a e e e 243
J N toT=Y o] c= L oI @ ) (=1 4 - TSRS 243
INSPECLION REPOIT .. ..t e e e e e e e e e e e e e et reeeeeaeaeaeeaaaaanns 243
Additional Requirements for MC 330 and MC 331 Cargo Tanks .........cccccevviiiiiiiieeeee e, 244
(0714 1) Tor= 1 (=TS T=Ta T =Y o Yo o £ PRSP 245

TABLE OF CONTENTS

IX




2015 | NATIONAL BOARD INSPECTION CODE

S6.13.9 LE@KAGE TEST ...t 245
S6.13.10 New or Replaced Delivery Hose ASSEMDIIES ......coooiiiiiiiiiiiii e 248
S6.13.10.1  ThiCKNESS TESHING ...ttt e e e e e e e e e e e e e e e e e e s e s as b anaeeeaeaeaeeesesanannnnns 248
S6.13.10.2  TESHNG CHILEIIA ....eeiiiiiiiiiii ittt ettt ettt e sttt e et e e e bt e e nbeeeanneeesnneeas 248
S6.13.10.3  Thickness REQUINEMENTES ......coiiiiiiiiiii it e e e e e e e e e e e e e eeaanaes 249
S6.13.11 Cargo Tanks That No Longer Conform to the Minimum Thickness

Requirements in NBIC Tables S6.13.1-a and S6.13.1-b .....ccoiiiiiiiiei e 249
S$6.13.11.1  Minimum Thickness for 400 Series Cargo TanKsS .........coccuiiiiiiiiiiiiiiiii e 250
S6.13.11.2  DOT 406 Cargo TANKS ......eeiiiiiiiiieeiite ettt e e e e e et e e e anbe e e e e e e bnbeeeeaannneeees 250
S6.13.11.3  DOT 407 Cargo TANKS .....eeeiiiiiiiiieeiiiiie e e et ete et e e e ettt e e e e enee e e e e aansseeeeeannteeeeesannsseeeeeannneeeens 251
S6.13.11.4  DOT 412 Cargo TANKS ......eeiiiiiiiiiii ettt ettt ettt b e e b e aane e e nnneeas 252
S6.14 Inspection and Tests of Portable Tanks ... 256
S6.14.1 Periodic INnSpection and TESt ... e e 257
S6.14.2 Intermediate Periodic Inspection and Test ... 257
S6.14.3 Internal and External INSPECLIONS ..........uuiiiiiiiiiiiie e e e e e e e e e e enanees 258
S6.14.4 Exceptional Inspection and TSt .......coooiiiiii e 258
S6.14.5 Internal and External Inspection Procedure ...t 259
S6.14.6 Pressure Tests Procedures for Specification 51, 57, 60, IM or UN Portable Tanks ................ 259
S6.14.6.1 Specification 57 Portable Tanks .........cooiiiiiii e 260
S6.14.6.2 Specification 51 or 56 Portable TanKs ..........coooiiiiiiioi e 260
S6.14.6.3 Specification 60 Portable TanKS ...........oooiiiiiiiiiiiie e 261
S6.14.6.4 Specification IM or UN Portable Tanks ..........ocooiiiiiiiiiiieec e 262
S6.14.7 Inspection and Test Markings for IM or UN Portable Tanks ..........cccoceeiiiiiiiiiiiiiiciec e 263
S6.14.8 Inspection and Test Markings for Specification DOT 51, 56, 57, 0r 60 ........cccccoeveeeieiiiiiinnnnns 263
S6.14.9 Lot ] o I 3 L=Y (=Y o1 1T} o PP 264
S6.15 General Requirements for DOT Specification 106A and 110A Tank

CarS (TON TANKS) .eveieiiiiiiie et e e e e e e e e e e e e e s e e bbb e e e e e eeaeeeeeeee s nssrssreneees 264
S6.15.1 Special Provisions for TON TANKS ........eoiiiiiiiiiiii et 264
S6.15.2 Visual Inspection of TON TANKS .....ccooiiiiiiiii et e e e e e e e e 266
S$6.15.3 Inspection and Tests of DOT Specification 106A and

DOT Specification TTOA TON TANKS ....ciiieiiiei et 267
S6.15.3.1 L =T SR 268
S$6.15.3.2 Pressure Relief Device TESHING  ...ocooiiiiiiiicee e a e 268
S6.15.3.3 Rupture Discs and FUSIDIE PIUGS .......coiiiiiiiiiii et 268
S6.15.3.4 Successful Completion of the Periodic Retesting ..........cccooiiiiiiiiiiiiee e 268
S$6.15.3.5 Exemptions to Periodic Hydrostatic Retesting ..., 268
S6.15.3.6 Record of Retest INSPECLON .......ooiiiiiiiee e e e e 269
S6.15.4 Stamping Requirements of DOT 106A and DOT 110A Ton Tanks .......ccccoecceveeiiiiieeeeeiieennn 269
S6.16 Pressure RelEf DEVICES ........uiiiiiiiiiie ettt e e e e e e e e e anaeeaeeanns 270
S6.16.1 R To o] o1 TSRS PPPP 270
S6.16.2 Safety CONSIAEIAIONS ........eiiiiiiiiiiie et nee e 270
S6.16.3 INStallation PrOVISIONS ........eeiiiiiieie et e e e et ee e e 270
S6.16.4 Pressure Relief Device INSPECION ........cooi i 271
S6.16.5 Schedule Of INSPECHIONS ....oiiieiiiiie et e e e e e e e e e e e e e e ntee e e e e e snneeeeeeaneeeeens 271
S6.16.6 External Visual Inspection of Pressure Relief DeviCes .........ccccveveeeiiiieeiiiiiiiccciieeeeeeeeeeee 271
S6.16.7 Pressure Testing of Pressure Relief VaIVeS ...........oooviiiiiiiiiiiii e 272
S6.16.8 (070 ] = To1uTo] oI oyl D=1 (=Y o1 £ PRSP 272
S6.16.9 Inspection of Rupture Disks and Non-Reclosing DeVICES ............ccoooiiiiiiiiiiiiiiiieieeeee e, 273
S6.17 DEfINITIONS ettt e e e e e 273
S6.18 Tables @Nd FIGUIES .....ooiiiiiie et 280
Supplement 7 Inspection of Pressure Vessels in Liquefied Petroleum Gas Service.............................. 281
S7.1 Yoo o1 SRS 281
S7.2 Pre-INSpection ACHVILIES ........uuiiiiiiiiiice e 281
S7.3 Inservice Inspection for Vessels in LP Gas SErviCe ......cccccuviiiiiieiiiiiiiiiiiieeeeee e 281
S7.3.1 Nondestructive Examination (NDE)..........c.eiiiiiiiiiiieiiii e 281
S7.4 EXTErnal INSPECLION ......ueiiiiiieeieeee e e e e e e e e e e e e e e e e e e e e e e 282
S7.5 [a1C=T = I o] o =Tox 1 o] o OO PPRPRRRR 282
S7.6 IS €SSO 282

X

TABLE OF CONTENTS




S7.7 FIr@ DAMAGE ... ettt ettt e e 283
S7.8 ACCEPLANCE CFILEIIA .....uiiiiiieiiiieie ettt e e e e e e e e e e e e e e ae e e e e e e e aesaanees 283
S7.8.1 L7 =T < PP RPP PP 283
S7.8.2 1= o | £ USRS 283
S7.8.3 BUIGES e et 284
S7.8.4 (101 o] g C oo [P SPSPP 284
S7.8.5 L7 4 o 7T o PRSP 284
S7.8.6 ANhydrous AMMONIA SEIVICE .......eiiiiiiiiiiie ettt et e et e e e e et e e e e e neeeeeeeennees 285
S7.9 ASME LPG Containers less than 2000 Gallons being Refurbished by a

COMMEICIAl SOUICE ....ooiieeiee ettt e e e e e e e e e et e e e e e e e e e e e e ee e nnneneneeeeeens 285
S7.10 Requirements for Change of Service from Above Ground to Underground Service ............... 285
Supplement 8 Pressure Differential Between Safety or Safety Relief Valve Setting and Boiler

or Pressure Vessel Operating PreSSsure ..ot 287
S8.1 Yoo ] o 1= YRR SRS PP 287
S8.2 Hot-Water Heating BOIlers .........oo it 287
S8.3 Steam Heating BOIEIS ........oiiiiiiiiiie e 287
S8.4 POWET BOIIEIS ..ottt e ettt e e e ettt e e e et e e e et ee e e e e annneeeeeanns 287
S8.5 PreSSUIE VESSEIS ..ottt e e e e e e et e e e e e e e e e e e e e e teaeeeeaeaaeeeeans 288
Supplement 9 Requirements for Change of ServiCe.............ccccooiiiiiiii e, 290
S9.1 RS Tel o] o1 PP PP PP PP 290
S9.2 Classification of Service Change............ooiiiiiiiiiii e 290
S9.2.1 SEIVICE CONTENTS ....eiiiieie ettt e e e et e e e e ettt e e e e e st et e e e s e nbneeeeeeanneeeeens 290
S9.2.2 Service Type or Change Of USAQE ........cooiiiiiiiiiiiii e 290
S9.3 =101 (0] ES T (o O g S o [ PRSP 290
S9.4 Some Examples for Change of SEIVICE ........coooiiiiiiiieeeeee e 292
S9.5 Documentation of Change Of SEIVICE..........ccoiiiiiiiii e 293

Supplement 10 Inspection of Stationary High-Pressure (3,000-15,000 psi) (21-103 MPa)

$10.1
§$10.2
S$10.3
$10.4
$10.5
S$10.6
$10.7
$10.8
$10.9
$10.10
$10.10.1
5$10.10.2
$10.10.3
$10.10.4
5$10.10.5
$10.10.6
$10.10.6.1
$10.10.7
$10.10.8
$10.10.9
S$10.11

Section 7
71
7.2
7.3
7.4

ComPOSite PreSSUre VESSEIS ...........ooiiiiiiiiiiiiiciie ettt e e e e eae e e e eeees 294
S ToTo] o1 TP PP U R USRS PPPPP 294
LCTCT T = | PP PP 294
Ta ] oT=To1 (o] g @ TN F=1 1 To™=1 i o] o I SR 294
[aTS o1t o) g =Te [UT=T o YA ERERRPR 295
[aISTY oY oo R T Y o= Tox 1 o] o P PPRRPRRRN 295
Assessment of INStallation..............oooiii e 295
Visual EXamiNation ..........oeiiiiiiiiii et e e e e e e e e e e e e 296
EXternal INSPECLION ...t e e e e e e e e e e e e raaaaaaaaeaas 301
Internal EXamiNAtion ..........oooumiiiiiiiiiee e e e e e e ————————————————— 302
Acoustic Emission EXamination ... 304
Use and TeSt ODJECHIVES ......uuiiiiiiiiiiiee e e e e e e e e e e e e eeaeaaaeeeeas 304
TESE PIOCEAUIE ...ttt ettt e e e e e e e e e e e e e e e eeeeeeeaaesanssnnnaas 304
Lo U 1] o0 0= o | USSP 304
SENSOr PIACEMENT .ttt e et e e e ettt e e e s bnae e e e e annbeeee s 307
TESE PrOCEAUIE ...ttt et e e e e e e e e e e e e e e e e e e e eessasbannaanas 308
ACCEPY/REJECT CrItEIIA ...t e e 308
The Criteria Given Below Apply to Each Individual Sensor on the Vessel ...........cccccvvvveeee.. 310
Fiber Breakage CriteriON .........ooi ittt e e 310
Friction Between Fracture SUMaCES ..........ooii it e e 312
BacKgroUNd ENEIQY .....ccoooiiiiiiieiiiee ettt e e e e e e e e e e e araaaaaaaaaas 312
DocuUmMENt REIENTION ...veeiiiie et e e e e e e e e e e e e e e e eeeaaees 312
NBIC Policy for Metrication ..................ooooiiiiiiicee e 313
(1T a1 = | U UURRPPPUPPTPRUPPPPIRt 313
Equivalent Rationale ... e e 313
Procedure fOr CONVEISION .......coii ittt ettt e et e e e et e e e e b e e e e e aennneeaeeanns 313
ReferenCing TADIES ........ooi i 314

TABLE OF CONTENTS

Xl




2015 | NATIONAL BOARD INSPECTION CODE

Section 8 Preparation of Technical Inquiries to the National Board Inspection

Code COMMIEEE ...ttt e et e e e e e e e e e e e e e e enneeeeens 319
8.1 ] (e To [F T3 o]  H PP SRPP 319
8.2 INQUINY FOMMAL ..ot e e e s e e e e e 319
8.3 Code ReVvisions OF AAAItIONS .....oiiiiieeiie et e e e e e e e ee s 320
8.4 Code INterpretations .......coooi i e e e e e e e 320
8.5 SUDMILEAIS ...t e e e et e e e e e e e e e e e 320
Section 9 GlOSSAry Of TEIMS ...t e e e e e e e e e s e et aereaeeeaeeeeesanannnnns 322
9.1 (DY il T o) 1 PR UPPPPPPPPPRPPPPIRt 322
Section 10 NBIC Approved Interpretations.................oooiiiiiiiiiiii e 328
10.1 Yoo o 1= 3PP 328
S T=T e o o B O [ T L= G PSPPI 337

X1

TABLE OF CONTENTS




NB-23 (2015

INTRODUCTION

It is the purpose of the National Board Inspection Code (NBIC) to maintain the integrity of pressure-retaining
items by providing rules for installation, and after the items have been placed into service, by providing rules
for inspection and repair and alteration, thereby ensuring that these items may continue to be safely used.

The NBIC is intended to provide rules, information, and guidance to manufacturers, Jurisdictions, inspec-
tors, owner-users, installers, contractors, and other individuals and organizations performing or involved in
post-construction activities, thereby encouraging the uniform administration of rules pertaining to pressure-re-
taining items.

SCOPE

The NBIC recognizes three important areas of post-construction activities where information, understanding,
and following specific requirements will promote public and personal safety. These areas include:

» Installation
* Inspection
* Repairs and Alterations

The NBIC provides rules, information, and guidance for post-construction activities, but does not provide
details for all conditions involving pressure-retaining items. Where complete details are not provided in this
code, the code user is advised to seek guidance from the Jurisdiction and from other technical sources.

The words shall, should, and may are used throughout the NBIC and have the following intent:

»  Shall — action that is mandatory and required.

» Should — indicates a preferred but not mandatory means to accomplish the requirement unless specified
by others such as the Jurisdiction.

» May — permissive, not required or a means to accomplish the specified task.

ORGANIZATION

The NBIC is organized into three parts to coincide with specific post-construction activities involving pres-
sure-retaining items. Each part provides general and specific rules, information, and guidance within each
applicable post-construction activity. Other NBIC parts or other published standards may contain additional
information or requirements needed to meet the rules of the NBIC. Specific references are provided in each
part to direct the user where to find this additional information. NBIC parts are identified as:

* Part 1, Installation — This part provides requirements and guidance to ensure all types of pressure-re-
taining items are installed and function properly. Installation includes meeting specific safety criteria for
construction, materials, design, supports, safety devices, operation, testing, and maintenance.

* Part 2, Inspection — This part provides information and guidance needed to perform and document in-
spections for all types of pressure-retaining items. This part includes information on personnel safety,
non-destructive examination, tests, failure mechanisms, types of pressure equipment, fithess for service,
risk-based assessments, and performance-based standards.

* Part 3, Repairs and Alterations — This part provides information and guidance to perform, verify, and doc-
ument acceptable repairs or alterations to pressure-retaining items regardless of code of construction.
Alternative methods for examination, testing, heat treatment, etc., are provided when the original code
of construction requirements cannot be met. Specific acceptable and proven repair methods are also
provided.

Each NBIC part is divided into major sections as outlined in the Table of Contents.

Tables, charts, and figures provide relevant illustrations or supporting information for text passages, and are
designated with numbers corresponding to the paragraph they illustrate or support within each section. Multi-
ple tables, charts, or figures referenced by the same paragraph will have additional letters reflecting the order
of reference. Tables, charts, and figures are located in or after each major section within each NBIC part.
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