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IIAR Suite of Standards
Closed-Circuit Ammonia Refrigeration Systems

IIAR 1 – Definitions and Terminology Used in IIAR Standards

IIAR 2 – Safe Design (of…)
IIAR 3 – Ammonia Refrigeration Valves
IIAR 4 – Installation (of…)
IIAR 5 – Startup (of…)
IIAR 6 – Inspection, Testing, and Maintenance (of…)
IIAR 7 – Developing Operating Procedures (for…)
IIAR 8 – Decommissioning (of…)
IIAR 9 – Minimum System Safety Requirements (for

Existing…)



ANSI/IIAR CO2-2021
Safety Standard for Closed-Circuit Carbon Dioxide 
Refrigeration Systems

Specify minimum requirements:

• Design
• Installation
• Start-up
• Inspection, Testing, & Maintenance

IIAR HC – Standard Presently in Development
Safety Standard for Closed-Circuit Refrigeration 
Systems Utilizing Hydrocarbon Refrigerants

Using “natural” Hydrocarbon Refrigerants



Agenda

Operating Procedures 

for Ammonia Refrigeration Systems:

• Purpose, Importance, and Requirements

✓Operating Phases

✓Operating Limits

✓Safety & Health Considerations

✓Precautions & Control Measures

✓Safe Work Practice Considerations



Operating 
Procedures

Process 

Safety

Management

(PSM)



Operating 
Procedures



Operating Procedures - Purpose
The employer must develop and implement

written operating procedures
Describes: 
• Tasks to Be Performed

• Data to Be Recorded

• Operating Conditions to Be Maintained

• Samples to Be Collected

• Safety and Health Precautions to Be Taken

• Safety Implications Information



Operating Procedures - Purpose
The employer must develop and implement

written operating procedures
Provides: 
• Benchmark for Quality

o Operations

o Maintenance

• Standardization/Uniformity

• Instructions

• Protection  

• Confidence



Operating Procedures 

General Requirements: 
• Technically Accurate

• Understandable to Employees

• Reviewed Periodically:
o Reflect Current Operations 



Operating Procedures 

General Requirements:

• Consistent with Process Safety Information

• Provide Clear Instructions for Safely Conducting 
Activities and Carrying Out Duties

• Well Communicated to Employees



Operating Procedures 
Must Address: 

1) Steps for Each Operating Phase

2) Operating Limits

3)  Safety and Health Considerations 



Operating Procedures 
1) Steps for Each Operating Phase:

• Initial Startup

• Normal Operations

• Temporary Operations

• Emergency Shutdown:
o Includes conditions under which emergency

shutdown is required

o Assignment of shutdown responsibility to 
qualified operators



Operating Procedures 

1) Steps for Each Operating Phase - Continued:

• Emergency Operations

• Normal Shutdown

• Startup:

o Following a Turnaround
o After an Emergency Shutdown



Operating Procedures 
1. Steps for Each Operating Phase – Continued

Other Steps to Consider:

• Lockout/Tagout 
• Pull-out/Pumpout/Pump Down  
• Oil Draining 
• Other Safe Work Practices

o Line Opening 
o Hot Work Permit
o Working at Height (Fall Protection)
o Confined Space Entry
o Electrical Safety & Arc Flash Prevention
o Ground Disturbance



Operating Procedures 
Steps for Each Operating Phase  

Sample - Steps for Each Operating Phase 
Normal Start-Up



Operating Procedures 

2) Operating Limits: 

• Consequences of Deviation

• Steps Required:
• Correct Deviation
• Avoid Deviation



Operating Procedures 

2) Operating Limits  (Continued)

Others Functions to Consider:

• Controls & Instrumentation

• Safety Systems & Their Functions



Sample-Operating Limit
Operating Limits, Consequence of Deviations, Steps Required to 

Correct And/Or Avoid Deviation Troubleshooting



Sample-Operating Limit
Controls & Instrumentation



Sample- Operating Limit
Safety Systems and Their Functions



3) Safety and Health Considerations: 

• Properties of Chemical Used

• Hazards Presented by Chemical Used

• Precautions Necessary to Prevent Exposure:

o Engineering Controls

o Administrative Controls

o Personal Protective Equipment (PPE)

Operating Procedures 



3) Safety and Health Considerations - Continued: 

• Control Measures:

o Physical Contact
o Airborne Exposure

• Quality Control:
o Raw Materials
o Chemical Inventory Levels

Operating Procedures 



3) Safety and Health Considerations - Continued: 

• Special or Unique Hazards

• Safety Systems and Their Functions:
o Interlocks
o Detection Systems
o Suppression Systems

Operating Procedures 



Sample - Safety and Health Considerations



Sample - Safety and Health Considerations



Sample - Safety and Health Considerations

Continuous monitoring of ammonia receiver levels.



Operating Procedures

Another Item to Consider:

• Piping & Instrumentation Diagrams

(P&IDs)



Sample - Safety and Health Considerations

Piping & Instrumentation Diagram (P&ID)



Operating Procedures

Must Be:
• Readily Accessible to Employees
o Operate Process
o Maintain Process – Mechanical Integrity

✓ PSM 1910.119 (j)        

✓ Forms Foundation for Needed Training

✓ Ensures Status of Procedures:

o Ready

o Up-to-Date



Operating Procedures

Maintain Process – Mechanical Integrity

• OSHA believes it is important to maintain the 
mechanical integrity of critical process equipment 
to ensure it is designed and installed correctly and 
operates properly.

• The employer must establish and implement 
written procedures to maintain the ongoing 
integrity of process equipment.



Operating Procedures

Maintain Process – Mechanical Integrity

• Employees involved in maintaining
the ongoing integrity of process 
equipment must be trained in an 
overview of the process and its 
hazards and trained in the 
procedures applicable to the 
employee’s job tasks. 



Operating Procedures

Maintain Process – Mechanical Integrity

• Inspection and Testing must be 
performed on process equipment, 

using procedures that follow:

“Recognized And Generally Accepted

Good Engineering Practices”

RAGAGEP 



Operating Procedures

Must Be:

• Reviewed Periodically:
o Reflect current operating practices

o Reflect current changes

• Guard Against:
o Outdated

o Inaccurate



Operating Procedures

The employer 

must certify annually

that their operating procedures are 

current and accurate.



Operating Procedures

The employer
must develop and implement 

“Safe Work Practices” 
to provide for the control of hazards

during work activities.



Operating Procedures

Standard Operating Procedures (SOP’s)

for Operations

Consider Language Capabilities:
• Where Not Fluent in English
• Develop Procedures in Required Language(s)
• Procedures Must be Understood by Workers



Operating Procedures

“Safe Work Practices” 
Such As:

o Lockout/Tagout
o Confined Space Entry
o Hot Work Permit (PSM Element)
o Work at Height (Fall Protection)
o Electrical Safety & Arc Flash Prevention
o Line Opening
o Ground Disturbance



Thank you!
Questions and Answers (Q & A)

For questions regarding 

IIAR educational 

products and services, 

please contact us at: 

education@iiar.org

mailto:education@iiar.org

