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PSM RAGAGEP References
Title 29 §1910.119(d)(3)(ii) Process Safety Information
• The employer shall document that equipment complies with recognized and 

generally accepted good engineering practices. 
Title 29 §1910.119(j)(4)(ii) Mechanical Integrity
• Inspection and testing procedures shall follow recognized and generally 

accepted good engineering practices. 
Title 29 §1910.119(j)(4)(iii) Mechanical Integrity
• The frequency of inspections and tests of process equipment shall be 

consistent with applicable manufacturers' recommendations and good 
engineering practices, and more frequently if determined to be necessary by 
prior operating experience.
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RAGAGEP Citations
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Ammonia Refrigeration Code Organizations
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IIAR Literature
• IIAR Bulletin No. 107 Guidelines for: Suggested Safety and Operating Procedures When Making Ammonia 

Refrigeration Plant Tie-ins

• IIAR Bulletin No. 108 Guidelines for: Water Contamination in Ammonia Refrigeration Systems

• IIAR Bulletin No. 109 Guidelines for: IIAR Minimum Safety Criteria for a Safe Ammonia Refrigeration System

• IIAR Bulletin No. 110 Guidelines for: Start-up, Inspection and Maintenance of Ammonia Mechanical 
Refrigerating Systems

• IIAR Bulletin No. 111 Guidelines for: Ammonia Machinery Room Ventilation

• IIAR Bulletin No. 112 Guidelines for: Ammonia Machinery Room Design

• IIAR Bulletin No. 114 Guidelines for: Identification of Ammonia Refrigeration Piping and System Components

• IIAR Bulletin No. 116 Guidelines for: Avoiding Component Failure in Industrial Refrigeration Systems Caked 
by Abnormal Pressure or Shock

• IIAR Bulletin No. R1 A Guide to: Good Practices for the Operation of an Ammonia Refrigeration System
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IIAR Literature - Bulletins
IIAR Bulletin No. 110 §6.4.2 [emphasis mine]:
The system should be checked regularly for the presence of non-

condensable gases which should be purged as necessary from the 
receiver(s) and/or condenser(s), preferably into a noncondensable
gas remover or purger but alternatively into water. Where an 
automatic purger is fitted, its correct operation should be monitored. 
If there is a large accumulation of noncondensable gases the reason 
should be investigated and the cause should be corrected.
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• ANSI/IIAR 1 Definitions and Terminology Used in IIAR Standards
• ANSI/IIAR 2 Standard for Safe Design of Closed-Circuit Ammonia Refrigeration Systems
• ANSI/IIAR 3 Ammonia Refrigeration Valves
• ANSI/IIAR 4 Installation of Closed-Circuit Ammonia Mechanical Refrigeration Systems
• ANSI/IIAR 5 Start-up and Commissioning of Closed-Circuit Ammonia Refrigeration Systems
• IIAR 6 Standard for Inspection, Testing, and Maintenance of Safe Closed-Circuit Ammonia 

Refrigeration Systems
• ANSI/IIAR 7 Developing Operating Procedures for Closed-Circuit Ammonia Mechanical 

Refrigerating Systems
• ANSI/IIAR 8 Decommissioning of Closed-Circuit Ammonia Mechanical Refrigeration Systems
• IIAR 9 RAGAGEP Standard

IIAR Suite of Standards



IIAR 1
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Definitions – IIAR 1
• piping: The interconnecting parts of a closed-circuit refrigeration system 

that contain and convey the refrigerant. Piping includes pipe; flanges; 
bolting; gaskets; valves; fittings; the pressure-containing parts of other 
components such as heat transfer components; expansion joints; 
strainers; filters; and devices that serve such purposes as mixing, 
separating, snubbing, distributing, metering or controlling flow; pipe 
hangers; supporting fixtures; and structural attachments.
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Definitions – IIAR 1
• pressure vessel: Any refrigerant containing receptacle in a closed circuit 

mechanical refrigerating system designed and manufactured under the 
rules of ASME Section VIII, Division 1, Boiler and Pressure Vessel Code. 
See also receiver: receiver and controlled-pressure receiver.
EXCEPTIONS per ASME Section VIII, Division 1, Boiler and Pressure 
Vessel Code:
a. Compressors
b. Pumps
c. Controls
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Definitions – IIAR 1
• Machinery Room: An enclosed space that, where required 

by this standard to contain equipment, must comply with the 
requirements set forth in Chapter 6.

• Trained Operator: An individual having training and 
experience that qualify that individual to operate and 
perform basic system inspections on a closed-circuit 
refrigeration system with which he or she has become 
familiar.



IIAR 2
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1974-78 1984 1999 2008 2014

IIAR Standard 2
• ANSI/IIAR 2 Standard for Safe Design of Closed-Circuit Ammonia 

Refrigeration Systems
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Overview
• Part 1 – General (Chapters 1-3)
• Part 2 – Design and Installation Considerations 

(Chapters 4-7)
• Part 3 – Equipment (Chapters 8-17)
• Part 4 – Appendices (Appendix A – Appendix N)
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Outline
• Part 1

o Chapter 1 – Purpose, Scope, and Applicability
o Chapter 2 – Definitions
o Chapter 3 – Reference Standards

• Part 2
o Chapter 4 – Location of Ammonia Refrigeration Machinery
o Chapter 5 – General System Design Requirements
o Chapter 6 – Machinery Rooms
o Chapter 7 – Refrigeration Equipment in Areas Other Than 

Machinery Rooms
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Outline
• Part 3

o Chapter 8 – Compressors
o Chapter 9 – Refrigerant 

Pumps
o Chapter 10 – Condensers
o Chapter 11 – Evaporators
o Chapter 12 – Pressure 

Vessels
o Chapter 13 – Piping
o Chapter 14 – Packaged 

Systems and Equipment
o Chapter 15 –

Overpressure Protection 
Devices

o Chapter 16 –
Instrumentation and 
Controls

o Chapter 17 – Ammonia 
Detection and Alarms

• Part 4 (Informative 
Appendices)
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Normative vs. Informative

Normative Informative
Parts 1-3 (Chapters 1-17) Part 4 (Appendices)

Prescriptive Descriptive

Required Supplemental

Shall Should

Must May

Will Could/Can
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IIAR 2 vs. ASHRAE 15



IIAR 3



IIAR 4



IIAR 5



IIAR 5



IIAR 7



IIAR 8



IIAR 8



Bulletin No. 109





Bulletin No. 110



Bulletin No. 114



Bulletin No. 114

Pre-March 2014

Post-March 2014



Bulletin No. 114



ASME A13.1



PSM/RMP Guidebook



ARM-LC Guidebook



Piping Handbook
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• 2018 IFC §605.1.2 Ammonia refrigeration. 
Refrigeration systems using ammonia refrigerant and the 
buildings in which such systems are installed shall comply 
with IIAR-2 for system design and installation and IIAR-7 for 
operating procedures. Decommissioning of ammonia 
refrigeration systems shall comply with IIAR-8.

• 2018 NFPA 1 §53.1.3 Reference Codes and Standards.
Refrigeration systems shall be in accordance with ASHRAE 
15 and the mechanical code. Refrigeration systems using 
ammonia as a refrigerant shall also comply with ANSI/IIAR 
2, Standard for Equipment, Design and Installation of 
Closed-Circuit Ammonia Mechanical Refrigerating Systems.

IIAR and Model Codes



Providing Solutions. Simplifying Regulation.

IIAR and Model Codes
• 2018 UMC §1102.2 Ammonia Refrigeration 

Systems. Refrigeration systems using 
ammonia as the refrigerant shall comply with 
IIAR 2, IIAR 3, IIAR 4, and IIAR 5 and shall 
not be required to comply with this chapter.

• 2018 IMC §1101.6 General. Refrigeration 
systems shall comply with the requirements of 
this code and, except as modified by this 
code, ASHRAE 15. Ammonia-refrigerating 
systems shall comply with this code and, 
except as modified by this code, ASHRAE 15, 
IIAR 2, IIAR 3, IIAR 4 and IIAR 5.



Providing Solutions. Simplifying Regulation.

IIAR and Model Codes
• NFPA 70-2017 §505.5 Refrigerant machinery rooms that 

contain ammonia refrigeration systems and are equipped 
with adequate mechanical ventilation that operates 
continuously or is initiated by a detection system at a 
concentration not exceeding 150 ppm shall be permitted 
to be classified as “unclassified” locations. Informational 
Note: For further information regarding classification and 
ventilation of areas involving closed-circuit ammonia 
refrigeration systems, see ANSI/ASHRAE 15-2013, 
Safety Standard for Refrigeration Systems, and 
ANSI/IIAR 2-2014, Standard for Safe Design of Closed-
Circuit Ammonia Refrigeration Systems.
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Questions?
Peter Thomas, P.E.
pthomas@resourcecompliance.com
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