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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 Cision 2. e ot v Serios

29 CFR 1910, 119dN3)i1); The employer did not document that equipment complies with recognized
and generally accepted good engineering practices (RAGAGEP's).

On or about I, the employer did not
document that is complied with recognized and generally accepted good engineering practices
(RAGAGEP) exposing employees to the hazards of inhalation of toxic ammonia and/or fire/explosion
in the following instances, see A through E:

A_ The employer failed to document compliance with RAGAGEP, such as I]IAR Bulletin 114!
"Identification of Ammonia Refrigeration Piping and System Components g
Markers" and Section 5.0 (a-d) "Marker Location”, March 2014, as the employer fm]ed to mark and/or
label ammonia refrigeration equipment, including:

1. Engine Room 5, Evaporating Condenser, tower EC-1

2. Engine Room 6, Evaporating Condenser, tower EC-2

3. Engine Room 7, Evaporating Condenser, towers EC-1 and EC-2

4. Engine Room 8, Ewvaporating Condenser, towers EC-1, EC-2 and EC-3
ABATEMENT DOCUMENTATION REQUIRED FOR THIS ITEM 5. Engine Room 11, Evaporating Condenser, tower EC-1, EC-2 and EC-3
Date By Which Violation Must be Abated: 07/29/2016
Proposed Penalty: $7000.00 B. Failure to document compliance with RAGAGEF, such as!IIAR Bulletin IIDI'G*uidelinm for: Start-
up, Inspection and Maintenance of Ammonia Mechanical Refrigerating sy 5" Section 6.6 Valves

and Sensing Devices Subsection 6.6.1 Shut-off Valves, as the employer failed to change out ammonia
refrigeration system safety relief valves prior to their 5 vear due dates from the date of installation,
including;

1. Engine Room 6, Heat Exchangers 1, 2 and 3. These are dual relief systems using Hansen Valves.
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Ammonia Refrigeration Code Organizations
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AR Literature

 |IAR Bulletin No. 107 Guidelines for: Suggested Safety and Operating Procedures When Making Ammonia
Refrigeration Plant Tie-ins

 |IAR 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

« J lIAR Bulletin No. 110 Guidelines for: Start-up, Inspection and Maintenance of Ammonia Mechanical
Refrigerating Systems

 1lIAR Bulletin No. 111 Guidelines for: Ammonia Machinery Room Ventilation

[IAR Bulletin No. 112 Guidelines for: Ammonia Machinery Room Design

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

 1lIAR Bulletin No. R1 A Guide to: Good Practices for the Operation of an Ammonia Refrigeration System
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IAR Literature - Bulletins

lIAR Bulletin No. 110 §6.4.2 [emphasis mine]:

The system should be checked reqularly 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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IAR Suite of Standards

« ANSI/IIAR 1 Definitions and Terminology Used in [IAR 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



lIAR 1

Standard for

Definitions and Terminology
Used in IAR Standards

Approved by the American National Standards Institute June 30, 2017
Supersedes ANSIIIAR 1-2012
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Definitions - lIAR 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 - lIAR 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 - lIAR 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.



lIAR 2

Standard for Safe Design

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

1974-78

<

AMERICAN NATIONAL STANDARD
FOR

EQUIPMENT, DESIGN, AND
INSTALLATION

OF AMMONIA MECHANICAL
REFRIGERATION SYSTEMS

ISTANDARD!

AMERICAN NATIONAL STANDARD
FOR

EQUIPMENT, DESIGN, AND
INSTALLATION

OF AMMONIA MECHANICAL
REFRIGERATION SYSTEMS

American Nalional Standard for

ANSINIAR 2-1999

Equipment,
Design, and
Installation of
Ammonia
Mechanical

Refrigerating

Systems

Approved by T
The Amarican National lld' 4
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e Frcn

Standards Institute
August 5, 1999

Suparsades ANSUIAR 2-1992
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2008

Amarican National Standard For ANSVIAR 2 2006, (With Addendum B)

Equipment, Design, and Installation of Closed-Circuit

\ "%‘) K:»\.\'SI‘II;{’R 22014

' :.
Ameridah National
L —. \‘ﬁmn(lurd

Standard for Safe Design
of Closed-Circuit
Ammonia Refrigeration Systems
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Overview

ﬁ"“..i} PANSVIAR 22014
Ameridgh National
J— SStandard

 Part1 - General (Chapters 1-3) |

« Part 2 — Design and Installation Considerations mmj
(Chapters 4-7)

« Part 3 — Equipment (Chapters 8-17) W

« Part 4 — Appendices (Appendix A — Appendix N)
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Outline

« Part1
o Chapter 1 — Purpose, Scope, and Applicability Ammdf:f“fdfj
o Chapter 2 — Definitions
o Chapter 3 — Reference Standards W

 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
« Part3 Systems and Equipment
o Chapter 8 —- Compressors o Chapter 15 - Ammdf:f“fdfj
o Chapter 9 — Refrigerant Overpressure Protection
Pumps Devices W
Chapter 10 — Condensers © Chapter 16 —

Instrumentation and
Controls

o Chapter 17 — Ammonia
Detection and Alarms

Part 4 (Informative
Appendices)

Chapter 11 — Evaporators

Chapter 12 — Pressure
Vessels

Chapter 13 — Piping
Chapter 14 — Packaged
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Normative vs. Informative

Normative Informative

Shall Should

Will Could/Can
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IIAR 3

Standard for

Ammonia Refrigeration
Valves
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Approved by the American National Standards Institute June 30, 2017
Supersedes ANSI/IIAR 3-2012
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lIAR 5

Standard for

Start-up and Commissioning
of Closed-Circuit Ammonia
Refrigeration Systems

Approved by the American National Standards Institute July 31, 2013



Company: R mpliance, Inc.. acility: pany SET er Thomas

RESOURCE
MPLIANC

lIAR 5

ion Equipment

- Category 1 - To be completed before ammonia is brought on site

e ammonia is brought on site

em component inventory list been pre

ponent includ
ils from the fi

(imum wo
and minimum temperatures? [ANSIIAR 5-2013 §6.2.2]




lIAR 7

Standard for Developing

Operating Procedures

for Closed-Circuit
Ammonia Mechanical
Refrigerating Systems

Approved by the American National Standards Institute August 21, 2013



American National Standard for ANSHIAR 8-2015

Decommissioning of Closed-Circuit Ammonia
Refrigeration Systems

IIAR 8

nqr

International Institute of = American National Standards Institute
Ammonia Refrigeration
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Recommended Safety Target
LT Requirement/Recommendation Conforms Action/Comments Status Date
complete? Yes No
o) within limiations:
ure? No
nimum temper ez Mo
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Pressure Vessel
Yes No
. No
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Application Data Yes No
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MINIMUM SAFETY CRITERIA FOR A SAFE AMMONLA REFRIGERATION STYSTEM IIAR BULLETIN 108 — 10/87
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. Guidelines for:
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Bulletin No. 114

Bulletin No. 114  march 2014

Guidelines for:

|dentification of
Ammonia Refrigeration
Piping and

System Components

I
International Institute of
Ammonia Refrigeration

nar.




Bulletin No. 114

HPL g AMMONIA I

HSS fa1 AMMONIA

I AMMONIA

I
HSS A AMMONIA




A Gun e to Eulletm 1n4: Plpmg Colors

Low Pressure, Low Temperature
Liquid and Vapor Piping

Bulletin No. 114

Liguid {LTRL)
ture Liquid(LTL}

» Liquid Ir'| g(LIC Low Pressure, Low-Low Temperature
* Inte rme ] d {IPL} Liguid and Vapor Piping
emper liqu d vap
should be Ammonia Refrigeration Purple \PANTDNE
Ammonia High Pressure Vapor Piping

Ammonia high p ap Ammonia Refrigeration
Yellow (PANTONE® CDIulIIZISIGItrr psig as follows:

Defrost (HGO)

Low Pressure, High Temperature
quuld and Vapor Piping

Liquid{LLTL}

MNon-Pressurized Refrigeration Piping
and Related Process Piping:

Pressure HelleWen:Grey\F‘ANTUNE Color 430 C) for:
ire Relig ing (RVY)
Water Green (PANTONE* Color 3815 G) for:
er Piping

Sprinkler Red (PANTONE" 485 C)
kler Piping




Table 2 Designation of Colors

i - Letter Color Letter Sample
ASME A13.1 = ==

To be defimed by the user

¢ [Lecemn ' ‘ [eGenn] T

<l TG




PSM/RMP Guidebook

Process Safety
Management &
Risk Management
Program Guidelines

e Ammona
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Volume |

Process Safety
Management &
Risk Management

AHM)
Program Guidelines frdaddid |

Volume I
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Figure 1-6
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Figure 2-5
Leg Stands
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IAR and Model Codes

« 2018 IFC §605.1.2 Ammonia refrigeration. =
Refrigeration systems using ammonia refrigerant and the II
buildings in which such systems are installed shall comply ®

with IIAR-2 for system design and installation and lIAR-7 for fﬂfer"ﬂfionﬂ|F|qsiifufle_ of
operating procedures. Decommissioning of ammonia Ammonia Refrigeration

refrigeration systems shall comply with IIAR-8. S| e u
NFPA 1

« 2018 NFPA 1 §53.1.3 Reference Codes and Standards.
Refrigeration systems shall be in accordance with ASHRAE FIRE CODE
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.
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- 2018 UMC §1102.2 Ammonia Refrigeration Bl
Systems. Refrigeration systems using II r
ammonia as the refrigerant shall comply with ®
lIAR 2, IIAR 3, lIAR 4, and IIAR 5 and shall International Institute of
not be required to comply with this chapter. Ammonia Refrigeration

« 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,
lIAR 2, IIAR 3, IIAR 4 and lIAR 5.
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« NFPA 70-2017 §505.5 Refrigerant machinery rooms that 5
contain ammonia refrigeration systems and are equipped Ilar
®

Providing Solutions. Simplifying Regulation.

with adequate mechanical ventilation that operates
continuously or is initiated by a detection system at a

concentration not exceeding 150 ppm shall be permitted International Institute of
o ’ g ) . Ammonia Refrigeration

to be classified as “unclassified” locations. Informational

Note: For further information regarding classification and NFPA 70

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.




2016 GALIFORNIA
MECHANICAL GODE

CALIFORNIA CODE OF REGULATIONS.
TITLE 24, PART 4

NFPA' 1
Fire Code
2018

NFPA 70

I I C National Electrical Code®

INTERNATIONAL
FIRE CODE
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Questions?

Peter Thomas, P.E.
pthomas@resourcecompliance.com
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