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Institute Standard No. Title

ANSI B 16.5 Fittings, Flanges, and Valves.
ANSI B 31 Guide Piping and Pining Systems.
ANSI B 36.10 Pipe, Steel.

ANSI B 94.50 Pressure Relief Devices.

ANSI B 96.1 Tanks.

ANSI C 29.9 Insulators.

ANSI C 37.12 Circuit Breakers, High- Voltage
ANSI C37.44 Switchgear.

ANSI C 37.47 Switchgear.

ANSI C39.1 Instrumentation.

ANSI C 39.6 Instrumentation.

ANSI C 50.41 Rotating Electric Machinery.
ANSI C55.2 Capacitors.

ANSI C57.12.13 Transformers.
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Institute Standard No. Title

ANSI C57.12.24 Transformers.

ANSI C 57.12.40 Transformers.

ANSI / API Boilers and Pressure Vessels.

ANSI / API 605 (2ND ED) Fittings, Flanges, and Valves.

ANSI / API 650 Tanks.

ANSI / API 490 Heat Exchangers.

ANSI/ASHRAE 86 Refrigeration.

ANSI/ASHRAE 103 Furnace.

ANSI / ASME B 30.3 Lifting Devices.

ANSI / ASME B 30.7 Lifting Devices.

ANSI / ASME B3l.1 Piping and Piping Systems.

ANSI / ASME B 31.3 Chemical Plant and Petroleum Refinery Piping.
ANSI / ASME B3l4 L.P.G. Transportation Piping Systems.
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Institute Standard No. Title

ANSI / ASME B 31.8 Gas Transmission and Distribution Piping
Systems.

ANSI / ASME CSD -1 Boilers and Pressure Vessels.

ANSI / ASME CSD - 1A Boilers and Pressure Vessels.

ANSI / ASME PTCA4.1 Steam Systems.

ANSI / ASME PTC 4.3 Heat Exchangers.

ANSI / ASME PTCG6.1 Turbines, Steam.

ANSI / ASME PTC 10 Compressors.

ANSI / ASME PTC 12.2 Steam Systems.

ANSI / ASQC Bl Quality Assurance.

ANSI /ASQC E-2 Inspection.

ANSI / AWWA B 202 Water Treatment.

ANSI / AWWA C104/A21.4 Pipeline Coatings and Linings.

ANSI / AWWA D 103 Tanks.
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Institute Standard No. Title

ANSI / CEMA 102 Conveyors.

ANSI / CEMA 402 Conveyors.

ANSI / CEMA 403 Conveyors.

ANSI / CEMA 404 Conveyors.

ANSI / ICEA Wire and Cable, Electric.
ANSI / IEEE C2.78 Electrical Codes.

ANSI / IEEE C 37.13 Circuit Breakers, High \Voltage.
ANSI / IEEE C 37.26 Test Circuits.

ANSI / IEEE C 37.29 Circuit Protectors.

ANSI / IEEE C 37.41 Switchgear.

ANSI / IEEE C37.71 Switchgear.

ANSI / IEEE C 37.90 Relays.

ANSI / IEEE C 37.90A Relays.
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Institute Standard No. Title

ANSI / IEEE C 37.95 Power Transmission and Distribution.
ANSI / IEEE C 37.96 Rotating Electric Machinery.
ANSI / IEEE C 37.101 Rotating Electric Machinery.
ANSI / IEEE C57.94 Transformers.

ANSI / IEEE C 57.106 Insulating Oils.

ANSI / IEEE C62.1 Surge Arresters.

ANSI / IEEE 18 Capacitors.

ANSI / IEEE 99 Insulation, Electric.

ANSI / IEEE 115 Rotating Electric Machinery.
ANSI / IEEE 454 Dielectric Tests.

ANSI / IEEE 488 Instrumentation.

ANSI / IEEE 492 Hydroelectric Equipment.
ANSI / IEEE 728 Instrumentation.

ANSI / IEEE 853 Wire and Cable, Electric.
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Institute Standard No. Title

ANSI / ISA RP 12.6 Instrumentation.

ANSI / ISA RP 31.1 Flow meters.

ANSI / ISA RP 37.12 Transducers.

ANSI / ISA S51.1 Instrumentation.

ANSI / NB 23 Boilers and Pressure Vessels.
ANSI / NEMA UcC-1 Wire and Cable.

ANSI / NEMA MG -1 Rotating Electric Machinery
ANSI / NEMA MG -2 Rotating Electric Machinery
ANSI/ NFPA 85B Boiler — Furnace

ANSI/ NFPA 30 Flammable Liquids.

ANSI/ NFPA 86 C Furnaces.

ANSI/ NFPA 50 Oxygen
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Institute Standard No. Title

SAE / ANSI SAE - J410C High Strength, Low Alloy.

SAE / ANSI SAE — J403F Chemical Compositions of SAE Carbon Steels.
SAE / ANSI SAE - J403G Chemical Compositions of SAE Carbon Steels.
SAE / ANSI SAE — J403H Chemical Compositions of SAE Carbon Steels.
SAE / ANSI SAE - J404G Chemical Compositions of SAE Alloy Steels.
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Standard. Section No. Title
ASME [ Power Bollers.
ASME [ Material Specifications:

Part A: Ferrous Materials.
Part B: Non-Ferrous Materials.
Part C. Welding Rods, Electrodes, and

Filler Metals.

ASME 1 Subsection NCA-General Requirements for
Division 1 and Division 2.

ASME 11 Division 1:

Subsection NB- Class 1 Components.

Subsection NC- Class 2 Components.

Subsection ND- Class 3 Components.

Subsection NE- Class MC Components.

Subsection NF- Component Supports.

Subsection NG- Core Support Structures.
Appendices.
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Standard. Section No. Title
ASME 1L Division 2:
Code for Concrete Reactor Vessels and
Containments.
ASME IV Heating Boilers.
ASME V Non-Destructive Examination.
ASME Vi Recommended Rules for Care and Operation of
Heating Boilers.
ASME VII Recommended Rules for Care of Power
Boilers.
ASME VIII Rules for Construction of Pressure Vessels
Division 1:

Division 2: Pressure Vessels Alternative Rules.
Division 3: Alternative Rules for Construction of
High Pressure Vessels

ASME IX Welding and Brazing Qualifications

ASME X Fiberglass- Reinforced Plastic Pressure Vessels.

ASME Xl Rules for Inservice Inspection of Nuclear Power
Plant Components.

ASME National board Inspection Codes A Manual for Boiler and Pressure Vessel

Inspectors.
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Order No. Title
Guide for Inspection of Refinery Equipment:
821-00082 Binder.
821-00001 Chapter 1: Introduction
821-00002 Chapter Il1: Condition Causing Deterioration or Failures.
821-00003 Chapter I11: General Preliminary and Preparatory Work.
821-00004 Chapter IV: Inspection Tools.
821-00005 Chapter V: Preparation of Equipment for Safe Entry and Work.

821-00006 Chapter VI:. Pressure Vessels (Towers, Drums, and Reactors).
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Order No. Title
821-00007 Chapter VII:  Heat Exchangers, Condensers, and Cooler Boxes.
821-00008 Chapter VIII: Direct- Fired Boilers and Auxiliary Equipment.
821-00009 Chapter IX: Fired Heaters and Stacks.
821-00010 Chapter X: Pumps. Compressors and Blowers and Their Drivers.
821-00011 Chapter XI: Pipe. Valves and Fittings.
821-00012 Chapter XII:  Foundations. Structures, and Buildings
821-00013 Chapter XIII: Atmospheric and Low Pressure Storage Tanks.
821-00014 Chapter XI1V: Electrical Systems.
821-00015 Chapter XV: Instruments and Control Equipment.
821-00016 Chapter XVI:. Pressure Relieving Devices.
821-00017 Chapter XVII: Auxiliary and Miscellaneous Equipment.
821-00018 Chapter XVIII: Protection of Idle Equipment.

Chapter XIX: Inspection for Accident Prevention.

Chapter XX: Inspection for Fire Protection.
821-00080 Appendix: Inspection of Welding
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Standard No. Order No. Title
Pressure — Relieving System

- 821-02028 Pressure — Relieving System for Refinery
Service Binder.

RP 520 -- Recommended Practice for the Design and
Installation of Pressure Relieving System in
Refineries;
Part | and II:

- 822-52010 Part | — Design.

- 822-52020 Part 1l — Installation.

RP 521 822-52100 Guide for Pressure and De-pressuring System.

526 822-52600 Flanged Steel Safety Relief Valves (ANSI/ API
STD.526)

527 822-52700 Commercial Seat Tightness of Safety Relief
Valves With Metal-to-Metal Seats. (ANSI/ API
STD. 527).

2000 522-20000 Venting Atmospheric and Low Pressure Storage

Tanks (Non- Refrigerated and Refrigerated).



Standard No.
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Title

AP| STD 2550

API STD 2555

AP| 660

API| 661

AP| SPEC - 51
APl SPEC - 5LU
APl RP-5L 2

APl BUL -5T1

Methods for Measurement and Calibration of Upright. Cylindrical
Tanks.
(A.S.1.M. D-1220)

U.S.A. Standard Method for — Liquid Calibration of Tanks.
(A.S.1.M. D-1406)

Shell — and — Tube Heat Exchangers for General Refinery Services,
“Refining Department”

AIR- Cooler Heat Exchangers for General Refinery Services
“Refining Department”

Tubular Goods, Specification for Line Pipe.
Specification for Ultra High — Test Heat Treated Line Pipe.

Recommended Practice for Internal Coating of Line Pipe for Non
Corrosive Gas Transmission Service.

Bulletin on Non Destructive Testing Terminology.
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Standard No. Title

APl SPEC - 6D Valves, Fittings and Flanges Specification for Pipeline Valves, and
Closures, Connectors and Swivels.

AP| SPEC - 12F Specification for Shop Welded Tanks for Storage of Production
Liquids.

APl 601 Metallic Gasket for Piping

API 650 Welded Steel Tanks for Oil Storage

APl 1104 Welding Pipe Lines and Related Facilities.

APl 510 Pressure Vessel Inspection Code Maintenance Inspection, Rating,

Repair, and Alteration (ANSI/ APl STD.510)

API 620 Recommended Rules for Design and Construction of
Large Welded, Low Pressure Storage Tanks.



Standard No.
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Title

APl RP 575
APl RP 573
APl STD 653

API 570

APl RP1107

APl RP574

APl RP580
APl STD581

Inspection of Atmospheric and Low-Pressure Storage Tanks
Inspection of Fired Boilers and Heaters.

Tank Inspection , Repair, Alteration, and Reconstruction

Piping Inspection Code (Inspection, Repalir,
Alteration, and Rerating Of In-Service Piping
System

Pipeline Maintenance Welding Practices

Inspection of Piping, Tubing, Valves, and Fittings

Risk-based Inspection
Risk-based Inspection
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Standard No.
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Title

T.E.M.A.

Standards of Tubular Exchanger Manufacturers Association, Latest
Edition.

Published By: Tubular Exchanger Manufactures Association
Incorporated.

25.N. Broadway

Tarrytown.

New York 10591

U.S.A.

Heat exchangers Data

AIR Cooler and Shell- Tubes.

Heat Transfer and the Over all Rate

Published By: Arrow Industrial MFG. Company.
Tulsa Oklahoma.

U.S.A.
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ASME B 31.1 - 100.1 Scope
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ASME B 31.1 — 100.1 Scope (cont'd)

ASME BPV Code )Sao Lgl.b u».?u b.wg; AS g_s"*‘S 4\.’9.’ ‘SLQ WEWOUNY Lou.wb
N S (0,18 gy
HUS cxi Bg,b g byl g (Ao s s
PSIg 18 31 yes jLid b Glslo )5 sbd (b 2 (oS g
PSig ¥+ 3 yias HLad b ¢1s T igle 5 (o5 ol
S (A5 Ay
192 9 (SS9 e Hlnl (LS Aol
Federal control installation
ASME CODE, Sec. Il ! dnd Ol et s S )
B31.9  JLusdle Gleawli b pwaw 45 4yl
ANSI Z 223.1 — sxwo gbd slosslo 59w b3 8 oyl
Pulverized gk <o guw S dof



B 31.1 FIG 100.1.2(B) DRUM TYPE BOILERS

— Boiler

Proper
BEP

------ * Non-BEP

— o

I Lave! indicators 122.1.8

Surface blow
- {w_,...

_,""' blow
3 Chamical fead
drum semple

— = S0t blowary
= Single Irstallation

I Sant blowen

12214

singls and multiple
Insteligtions

- e Ginghe boiler

122,17
Do~ —  Single bailer

<

Boller No. 1 1 Two or more
== boilers fec from
2 COMMON SouToe

==—|

Boller No. 2 fed from & common
IS -]  source (12217)

e ————— O e P - o =




B 31.1 FIG 100.1.2(A)
FORCED FLOW STEAM GENERATOR

Turbine valve or .
Code stop valve — Boller
pary 1221 TIA)

YA 5 Proper
c O U i R

Bl * Non-BEP

|

|

|

|

e e e e e e - |

Conwectvion ( |
|
L

and radant )

section [ Startup sysem L
May Very 10 suit - ~
P boiler manutacrucer g \
| Condanser
( Economizer \ /
Pars. 122.1 1B S s

pumps

-~
M-\Mﬁ,— -{/“.——-
~ -

Al tarnutrves
parn 122.1.718.9)




Section | - Boller

Boiler External Piping: Section
| and B31.1

ASME S- oder PP-Stamp

System Requirements in 122.1

Inspection by Authorized Inspector 7%
Pressure Test of entire Boiler after

Assembly

> ﬁw

Boiler Proper: Section |

ASME S-Stamp

)

> —



ASME B 31.1 Contents
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Typical Inspection & Testing
of In-Service Power Plant
Technical Regulation

For

POWER PLANT-X




Equipment Inspection Regulation

Foreword

Introduction

Definitions and abbreviations

Part A- Glossary of Inspection- Related document

A.1 Company Documents
A.1.1 Company Group Recommended Practices & Specifications for Engineering
A.1.2 Company — Engineering Reports
A.1.3 Company Engineering and Technical Bulletins
A.1.4 Company Exploration Documents

A.2 External Documents

A.2.1 American Society of Mechanical Engineers (ASME)

A.2.2 American Petroleum Institute (API)

A.2.3 National Association of Corrosion Engineers (NACE)

A.2.4 Engineering Equipment and Materials Users Association (EEMUA)
A.2.5 Institute of Chemical Engineers / Chemical Industries Association
A.2.7 British Standards Institute (BS)
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Part B- Technical Guidance
Section B.1 Common Requirements.
B.1.1 Legislative Requirements
B.1.2 Preparations
B.1.3 Testing
B.1.4 Re- Rating
B.1.5 Repairs
B.1.6 Modifications
B.1.7 Risk — Based Inspection
B.1.8 Fitness for Service Assessment (FFSA)
B.1.9 Permanents life Assessment (RLA)
Section B.2 Steam Boilers
B.2.1 Introduction
B.2.2 Guidance Documents
B.2.3 Inspection Frequency
B.2.4 Inspection Procedures
B.2.5 Safety Devices
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Section B.3 Unfired Pressure Vessels

B.3.1 Introduction

B.3.2 Guidance Documents

B.3.3 Inspection Frequency

B.3.4 Inspection Procedures

B.3.5 Safety Devices

B.3.6 Pressure Testing

B.3.7 Modification and Repair of Pressure Vessels

Section B.4 Lifting Equipment
B.4.1 Applicable Acts and Regulations
B.4.2 Applicable
B.4.3 Definitions
B.4.4 Test and Examination Before Being Taken into Use
B.4.5 Registration
B.4.6 Marking
B.4.7 Records
B.4.8 Special Case Considerations
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Section B.4 Lifting Equipment (Cont’d)
B.4.9 Failure of EqQuipment
B.4.10 Statutory Forms
B.4.11 Introduction
B.4.12 Inspection Frequency
B.4.13 Inspection Procedures

Section B.5 Storage Tanks
B.5.1 Introduction
B.5.2 Guidance Documents
B.5.3 Inspection Frequency
B.5.4 Inspection Procedures and Checklists
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Table B.5.1 Inspection Intervals for Storage Tanks

Section B.6 Heat Exchangers
B.6.1 Introduction
B.6.2 Guidance Documents
B.6.3 Common Requirements
B.6.4 Inspection Frequency
B.6.5 Shell — and — Tube (TEMA- type) designs
B.6.6 Double Pipe Exchangers
B.6.7 Plate Exchangers
B.6.8 Air- Fin Coolers
B.6.9 Inspection Procedures

Section B.7 Piping Systems

B.7.1 Introduction

B.7.2 Guidance Documents

B.7.3 Frequency and scope of Inspection
B.7.4 Inspection Frequency

B.7.5 Pressure Testing
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Appendix B7A
Piping Expansion Bellows
B.7A.1 Introduction
B.7A.2 Guidance Documents
B.7A.3 Registration
B.7A.4 Inspection Frequency and Scheduling
B.7A.5 Inspection During Start-Up
B.7A.6 Inspection Procedures
B.7A.7 Modifications
B.7A.8 Glossary of Terms Relevant to the Inspection of P.E.B’s.

Section B.8 Fired Heaters
B.8.1 Introduction

B.8.2 Guidance Documents
B.8.3 Frequency of Inspection
B.8.4 Safety Devices

B.8.5 Pressure Testing

B.8.6 Inspection Procedures
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Section B.10 Stacks, Chimneys and Cooling Tower
B.10.1 Introduction
B.10.2 Guidance Documents
B.10.3 Inspection Authority
B.10.4 Inspection Frequency
B.10.5 Preparation for Inspection
B.10.6 Scope of Inspection
B.10.7 Particular Inspection Requirements

Section B.11 Steel Structures
B.11.1 Introduction

B.11.2 Inspection Authority
B.11.3 Inspection Frequency
B.11.4 Inspection Procedures
Section B.12 Civil Works
B.12.1 Introduction

B.12.2 Inspection Authority
B.12.3 Inspection Frequency
B.12.4 Inspection Procedures
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Section B.13 Jetties
B.13.1 Introduction

B.13.2 Inspection Authority
B.13.3 Inspection Frequency
B.13.4 Inspection Procedures
B.13.5 Reports and Records

Section B.14 Flexible Hoses
B.14.1 Introduction

B.14.2 Inspection Frequency
B.14.3 Inspection Procedures
B.14.4 Hoses for LPG Service
B.14.5 Testing

B.14.6 Rejection

B.14.7 Down Rating

B.14.8 Additional Guidance Notes
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Section B.15 Gas Cylinders

B.15.1 Introduction

B.15.2 Inspection Authority

B.15.3 Inspection Frequency

B.15.4 Preparation of Inspection

B.15.5 Inspection Procedure

B.15.6 Pressure Testing

B.15.7 Gas Containers Used for Fire Fighting
B.15.8 Reports and Records.

Section B.16 Transmission Pipelines
B.16.1 Introduction

B.16.2 Guidance Documents

B.16.3 Inspection Authority

B.16.4 Inspection Frequency

B.16.5 Pipeline Corrosion

B.16.6 Inspection Guidelines

B.16.7 Safety Devices

B.16.8 Testing

B.16.9 Reports and Records
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Section B.17 Rotating Machinery
B.17.1 Introduction

B.17.2 Inspection Frequency

B.17.3 Maximum Intervals

B.17.4 Safety Devices

B.17.5 Inspection Procedures

B.17.6 Pressure Testing

B.17.7 Condition Monitoring
Appendix B.17(1)

Rotating machinery

Inspection Procedures- Guidance
Appendix B.17(2)

Rotating machinery

Condition Monitoring — Methods and Applications
Section B.18 Cryogenic Equipment
B.18.1 Introduction

B.18.2 Inspection Frequency

B.18.3 Maximum Intervals

B.18.4 Specific Considerations for Cryogenic Service
B.18.5 Inspection Procedures

B.18.6 Inspection Guidance
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Section C.1 Pressure Systems Regulations
C.1.1 Introduction
C.1.2 Guidance Documents
C.1.3 Outline
C.1.4 Definitions
C.1.5 Pressure Testing
C.1.6 Explosions
C.1.7 Competent Persons
C.1.8 Safe Operating Limit (Regulation 7)
C.1.9 Written Scheme of Examination (Regulation 8)
C.1.10 Examination in Accordance with the Written Scheme (Regulation 9)
C.1.11 Action in Case of Imminent Danger (Regulation 10)
C.1.12 Exemptions
C.1.13 Key Points
C.1.14 Extensions beyond Due Date
C.1.15 28 Day Report Format
Appendix C.1
Suggested format for Examination Report Forms
Section C.6 Fired Heaters
C.6.1 General
C.6.2 Inspection
Section C.7 Protective Devices
C.7.1 General
C.7.2 Inspection
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Foreword
1. Scope
2. Organization
2.1Management Responsibility
2.2 Management Delegation
2.3 Organizational Structure
2.4 Inspection Function Responsibilities
2.5 Inspection Staff
2.6 Specialist Services
2.7 External Inspection Bodies
3. Stages of Inspection
3.1 Design
3.2 Manufacture.2.1 American society of mechanical engineers
3.3 Construction
3.4 Commissioning
3.5 Operational
4. Classification and Registration
4.1 ldentification
4.2 classification
4.3 Registration
4.4 Change of Conditions of Use
4.5 Plant Modification and Repairs
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5. Frequency and Extent of Inspection

5.1 General

5.2 Class B Equipment

5.2.1 Introduction

2 Allocation of Grades
Inspection Grades
1 Inspection Grade 0
2 Inspection Grade 1
3 Inspection Grade 2
4 Inspection Grade 3
Criticality Rating Systems
Determination of Inspection Frequency
Extensions of Inspection Frequency
C Equipment
of Inspection

3
3.
3.
3.
3.
4
5
6

1 Initial Thorough Inspection
2 Subsequent Thorough Inspections
3 Sample Inspection
4 Inspection Reviews
5.5 Inspection Grade Transfers
5.5.1 Principles
5.5.2 Grade Transfers- Thorough Inspection
5.5.3 Grade Transfers — Sample Inspections
5.6 Special Cases
5.6.1 Exemptions
5.6.2 Replacement Equipment
5.6.3 Special Design and Construction
5.6.4
5.6.5

2.
2.
2.
2.
2.
2.
2.
2.
2.
ss
es
4.
4.
4.
4.
e

Mature Design _ _
Deferred Start-Up and Intermittent Operation



Inspection Regulation

6. Inspection Reports and Records
6.1 Records
6.2 Statutory Documents
6.3 Reports
7. Review of Inspection Function
7.1 Introduction
7.2 Internal Review — Self Regulation
7.3 External Review
Appendix A
Definitions and Abbreviations
Appendix B
List of Referenced Documents
Appendix C
Endorsement Review Procedure
C.1 Introduction
C.2 Methodology
C.3 Set up Study
C.4 Preparation for Study
.5 Study
.6 Action and Follow Up
.7 Plant Item Information Form
.8 Response Form
.9 Fluid Definition Form
.10 Guide Phrases/ Words in Matrix Format
.11 Blank Examples of PIIF, FDF and RF forms
.12 Example Review
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