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Alvin Dong, Fire Prevention Bureau, LA City Fire CUPA

Eileen Woodbury, REHS, APCCO

Jesus Salazar, B.S.M.E, C.A.R.O, WPS

Industrial Refrigeration
Process & Instrument Diagrams

 (P&ID’s)
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Agenda
P&ID

• Why are P&ID’s necessary?

• Who creates a P&ID?

• What is on a P&ID?

• When is a P&ID needed?

• Where do you see P&ID’s?

Industrial Refrigeration Process
• Poll#1-

• What is refrigeration?

A.) Making it cold

B.) Removing heat
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Industrial Refrigeration Process

Refrigeration works by:

B.) Removing HEAT from a space or product and then displacing 
heat.
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https :/ /youtube.com/shorts/E8vw4dRgIG c?s i=Ly_jgPiMMOS-_akT



3

2 6 th  Ca lifo rn ia  Un ifie d  Pro g ra m

An nu a l Tra ining  Co nfe re nce

F e b ru ary 2 6 -2 9 , 2 0 2 4

2 6 th Ca lifo rnia  Unifie d Pro g ra m

An nu a l Tra ining  Co nfe re nce

F e b ru ary 2 6 -2 9 , 2 0 2 4



4

Agenda
P&ID

• Why are P&ID’s necessary?

• Who creates a P&ID?

• What is on a P&ID?

• When is a P&ID needed?

• Where do you see P&ID’s?

Why are P&ID’s necessary?

These Agencies regulate the use of 
hazardous chemicals, Regulated 
Substances (RS).  Anhydrous 
Ammonia is identified as a RS.

Ammonia's storage and usage, if 
above a threshold quantity (TQ), 
are regulated by the agencies 
listed on the left.

Governmental Agencies:
Occupational Safety and Health (Cal/Fed OSHA) - 
Process Safety Management (PSM)

Environmental Protection Agency (EPA)- Risk 
Management Plan (RMP)

Unified Program Agency (UPA)- California Accidental 
Release Program (CalARP)
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25th   California Unified Program
Annual Training Conference

March 20-23, 2023

OSHA- Process Safety Management (PSM)

OSHA 29 CFR 1910.119: A process involving chemical at 

or above the specified threshold quantities listed. For anhydrous 
ammonia, the TQ is 10,000 lbs& PSM applies. AnElement of 
PSM is Process Safety Information (PSI). P&ID’sare a part of this 
element and thus introducing P&ID’sas a requirement.

25th   California Unified Program
Annual Training Conference

March 20-23, 2023

Cal-OSHA Title 8 5189:
California's version of 1910.119.  P&ID’s required only if 
a facility if above the threshold quantity. For both Cal-
OSHA and fed OSHA, all TQ are the same for 
all RS.  Ammonia's TQ is also 10,000lbs for PSM.

OSHA- Process Safety Management (PSM)

25th   California Unified Program
Annual Training Conference

March 20-23, 2023

EPA- Risk Management Plan (RMP)

EPA Title 40 CFR part 68:

RMP rule implements section 112(r) of 1990 CAA for facilities that 

use TQ of  extremely hazardous substances. For anhydrous ammonia, the TQ is 

also 10,000lbs require that an RMP be filed. Based on EPA Checklist RMP has 3 

program levels. Level 3 has Process Safety information that is required.
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25th   California Unified Program
Annual Training Conference

March 20-23, 2023

EPA- Risk Management Plan (RMP)

Cal-EPA Title 19: Rule implement as through Cal- OES as California 

Accidental Release Prevention Program (CalARP). The biggest difference 

between Fed RMP and CalARP is the TQ for any RS is typically much lower—

for our example, Anhydrous Ammonia is 500lbs. Essentially, the vast 

majority of systems would need to develop a CalARP- RMP.  Program level 

3 facilities must compile PSI which includes P&ID.

CalARP Program 2 Safety Information

US EPA RMP Program 2

US EPA RMP Program 2 Guidance

Equipment Specifications section, page 6-4

“You are not expected to develop engineering drawings of 
your equipment to meet this requirement, but you must be 
able to document that your equipment is appropriate for the 
substances and activities for which it is used, and you must 

know what the limits of the equipment are.”
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RMP
Program
Chart
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CalARP Table 3 Risk Determinations

• CalARP Implementation Guidance, revised May 2020, Appendix F

• "The California Health and Safety Code Section 25534 requires the 
UPA to make a preliminary determination whether there is a 
significant likelihood that a facility’s use of a Table 3 regulated 
substance poses an accident risk."
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CalARP Table 3 Risk Determinations

• CalARP Implementation Guidance, revised May 2020, Appendix F

• This “UPA preliminary risk determination” only applies to Table 3 
facilities; it does not apply to Table 1 or Table 2 facilities. Table 1 or 
Table 2 facilities are automatically in the CalARP Program.
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CalARP Table 3 Risk Determinations

• CalARP Implementation Guidance, revised May 2020, 
Appendix F, Suggestions for CalARP Program Facility Risk Ranking

• Option 1: If the facility has a chemical above the threshold quantity, in 
a process, an RMP is automatically required; no risk determinations are 
necessary. Every facility can be given the same RMP due date 12 
months in advance. End of discussion.
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CalARP Table 3 Risk Determinations

• CalARP Implementation Guidance, revised May 2020, 
Appendix F, Suggestions for CalARP Program Facility Risk Ranking

• Option 2: If administrative reality or logic necessitates a graduated 
approach to requesting California-only RMPs, the following approach is 
one way to quantify the process of ranking each facility’s potential risk 
to health and safety and the environment. This same process could be 
used by the UPA to justify Program 3 requirements. See Appendix F for 
methodology.
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CalARP Table 3 Risk Determinations
• CalARP Implementation Guidance, revised May 2020, 

Appendix F, Suggestions for CalARP Program Facility Risk Ranking

• Note of Caution: Whatever process is used, the UPA will need to 
establish and follow written policies and procedures and document each 
and every case where risk ranking is applied. This is to protect the UPA 
from possible accusations of being arbitrary and capricious, especially if 
competitors from the same industry are going to be impacted 
differently within the same jurisdiction or if environmental justice issues 
are raised.
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CalARP Table 3 Risk Determinations
• CalARP Implementation Guidance, revised May 2020, 

Appendix F, Suggestions for CalARP Program Facility Risk Ranking

• Complete this process for every potential CalARP Program facility and 
rank the scores from highest to lowest.

• Develop criteria for establishing at what specific points RMPs (and/or 
Program 3) will be required.

• Commit the methodology to a written procedure and have your UPA 
management approve, adopt, or modify the policy
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Program Elements
RMP

PSM

Process Safety Information
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Agenda
P&ID

• Why are P&ID’s necessary?

• Who creates a P&ID?

• What is on a P&ID?

• When is a P&ID needed?

• Where do you see P&ID’s?

2 6 th  Ca lifo rn ia  Un ifie d  Pro g ra m

An nu a l Tra ining  Co nfe re nce

F e b ru ary 2 6 -2 9 , 2 0 2 4

Who creates a P&ID?
Poll#2-

Who can draw a P&ID?

 A.) Mayor

 B.) Anyone

 C.) Engineer

 D.) Operator
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Who creates a P&ID?

• B.) Anyone

The PSM/ RMP/ CalARP P&ID responsibility is not specific to who 
creates a P&ID. The requirement is of the employer/owner or 
owner/ operator (employees) that a P&ID is created, updated, 
and made available to those who operate, maintain, and manage 
the system.

Poll#2-

Who can draw a P&ID?
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P&IDs 
Exercise-

P&IDs 
Exercise-

P&IDs 
Exercise-
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P&IDs 
Exercise-
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BREAK TIME!

P&ID-
Eileen 10 minute
Effort
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P&ID-
Jesus 10 minute
Effort

P&ID-
Alvin 10 minute
"effort"

P&ID-
Alvin 10 minute
"effort"
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P&ID
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Agenda
P&ID

• Why are P&ID’s necessary?

• Who creates a P&ID?

• What is on a P&ID?

• When is a P&ID needed?

• Where do you see P&ID’s?

What is on a P&ID?
• PSM/ RMP Program 3/ CalARP P&ID:

• PSI requires P&ID as an element of the information pertaining to the 
equipment in the process.
• Information

• Manufacturer Name, Serial#, Model#, service specification, 
Pressure & Temperature Specification, size, etc.

•  Pertaining to Equipment
• Piping- piping connecting the individual instruments.
• Instrumentation- Press. & Temp. control equipment, Flow 

equipment, Compressors, Condenser, Vessels, Pumps, Valves, 
Sensors, etc.
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P&IDs 
Example- 
Legend

Piping & Instrumentation Diagram (P&ID)
• Title Sheet schedule listing:

• All diagrams in the drawing set.
• Legend with piping/mechanical symbols & abbreviations
• General notes –

• piping specifications

• ANSI/ASME B31.5 or IIAR-2 references
• pipe labeling, valve tagging, safety valve and other 

information relating to the refrigeration system

2 6 th  Ca lifo rn ia  Un ifie d  Pro g ra m

An nu a l Tra ining  Co nfe re nce

F e b ru ary 2 6 -2 9 , 2 0 2 4

Piping & Instrumentation Diagram (P&ID)

• Poll#3-

• As a regulator, would you, could you or 
should you accept a hand a drawing as a 
P&ID?

•Yes

•No
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P&ID-
Jesus 10 minute
Effort

P&ID by Manufacturer-

2 6 th Ca lifo rnia  Unifie d Pro g ra m

An nu a l Tra ining  Co nfe re nce

F e b ru ary 2 6 -2 9 , 2 0 2 4



17

Poll#4-

Did anyone notice any inconsistencies?
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Piping & Instrumentation Diagram (P&ID)
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P&IDs by 
Manufacturers-
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P&ID – compressor room

P&ID – Low Pressure
Receiver

Valve Schedules
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BREAK TIME!

Agenda
P&ID

• Why are P&ID’s necessary?

• Who creates a P&ID?

• What is on a P&ID?

• When is a P&ID needed?

• Where do you see P&ID’s?

Process Safety Information

• the owner or operator shall complete a compilation of written 
process safety information before conducting any Process Hazard 
Analysis (PHA) required by the chapter.
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Process Safety Information

Process Hazard Analysis
The PHA shall be appropriate to the complexity of the process and shall identify, 
evaluate, and control the hazards involved in the process.

The owner or operator shall work closely with UPAs in deciding which PHA methodology 
is best suited to determine the hazards of the process being analyzed. Ow/Op shall use 

one or more of the following methodologies that are appropriate to determine and 
evaluate the hazards of the process being analyzed:

(1) What-If*

(2) Checklist*
(3) What-If / Checklist*

 ( 4)  Hazard and Operability Study ( HAZOP) ;
 ( 5)  Failure Mode and Effects Analysis ( FMEA) ;

    ( 6)  Fault Tree Analysis; or,
    ( 7)  An appropriate equivalent methodology.

Process Hazard Analysis – brief overview

Goal of a PHA is to identify what could cause a release, 
what the consequences of the release could be in terms of 
severity and likelihood, determine the safeguards, the 

risks and if the system or process needs to be modified to 
reduce the risk.
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Process Hazard Analysis – brief overview

consequences of the release in
term of severity and likelihood =
offsite impacts to community

health and safety.

CUPA
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Process Hazard Analysis – brief overview

Process Hazard Analysis – brief overview

• At least once every five years from the date of initial submission or most recent update;
• No later than three years after a newly regulated substance is first listed;
• No later than the date on which a new regulated substance is first present in an 

already covered process above a threshold quantity;
• No later than the date on which a regulated substance is first present above a threshold 

quantity in a new process;
• Within six months of a change that requires a revised PHA or hazard review;

• Within six months of a change that requires a revised OCA; and,
• Within six months of a change that alters the Program level .
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Agenda
P&ID

• Why are P&ID’s necessary?

• Who creates a P&ID?

• What is on a P&ID?

• When is a P&ID needed?

• Where do you see P&ID’s?

Process Safety Rules:
explicitly stated

Where do you see P&ID's?

Process Safety Rules:
implied use

Where do you see P&ID's?
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Where would you see P&IDs?
Process Modification (CCR 2745.11)

When an owner or operator intends to make a modification to a 
stationary source relating to a covered process and the modification 
may result in a significant increase in either:
the amount of regulated substances handled at the stationary source as 
compared to the amount of regulated substances identified in the 
stationary source's RMP, or the
risk of handling a regulated substance as compared to the amount of risk 
identified in the stationary source's RMP, then the owner or operator shall 
do all of the following:
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Process Modification
(1) Where reasonably possible, notify the UPA in writing of the owner or operator's intent to 

modify the stationary source at least five calendar days before implementing any modifications. 
As part of the notification process, the owner or operator shall consult with the UPA when 

determining whether the RMP should be reviewed and revised. Where prenotification is not 

reasonably possible, the owner or operator shall provide written notice to the UPA no later than 48 
hours following the modification.

(2) Establish procedures to manage the proposed modification, which shall be substantially similar 
to the procedures specified in Sections 2760.6 and 2760.7  and notify the UPA that the procedures 

have been established.

(b) The owner or operator of the stationary source shall revise the appropriate documents , as 
required pursuant to section (a), expeditiously, but not later than 60 days from the date of the 

stationary source modification.

Process Modification
Substantially similar to the procedures specified in

o CCR Section 2760.6 Management of Change and

o CCR Section 2760.7 Pre-Startup Safety Review;

Process Modification

What is significant?

What is risk?
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Process Modification
What is risk?

"A measure of human injury, environmental damage, or 
economic loss in terms of both the incident likelihood and 
the magnitude of the loss or injury.

A simplified version of this relationship expresses risk as the 
product of the likelihood and the consequences (i.e., Risk = 
Consequence x Likelihood) of an incident."

Risk is evaluated during a PHA (Program 3).

Process Modification

• Risk is a factor of likelihood and 
severity of consequences (p. 114).
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Emergency Response

Emergency Response

CUPA CalARP rules promulgated to prevent releases of highly 
hazardous or accidental releases of extremely hazardous substances 
and minimize impacts to human health or the environment should a 
release occur.
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Emergency Response – Accidental Release defined

(a) “Accidental release” means an unanticipated emission of a 
regulated substance or other extremely hazardous substance 
into the ambient air from a stationary source.

Emergency Response

Emergency Response
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A ¾” solenoid valve on one of the 
compressors liquid injection 
cooling lines blew the top off of 
valve (see photo) releasing 
liquid ammonia in Engine Room.

Operator hit the E-Stop as he was 
escaping the room.

Accidental Release – 
actual incident
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A ¾” solenoid valve on one of the 
compressors liquid injection 

cooling lines blew the top off of 
valve (see photo) releasing 
liquid ammonia in Engine Room.

Operator hit the E-Stop as he was 
escaping the room.

Accidental Release –
actual incident
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A ¾” solenoid valve on one of 
the compressors liquid injection 
cooling (SOC) lines blew the top 
off of valve off (see P&ID) 
releasing ammonia in the 
Engine Room.
Failed component in red circle.

Operator hit the E-Stop as he 
was escaping the room.

Emergency Response
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Ammonia Release
incident review

Liquid Injection 
Cooling Stop Valve

Ammonia Release
incident review

Liquid Injection 
Cooling Stop Valve

HPR

Top view - Liquid 
Injection Cooling 
Stop Valve

HPR
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Technical Assistance
CCR §2785.1

➢ The owner or operator of a stationary source shall closely 
coordinate with the UPA to ensure that appropriate technical 
standards are applied to the implementation of this chapter.

➢ The owner or operator of a stationary source shall request 
assistance from the UPA when necessary to address compliance 
with this chapter or safety issues regarding unfamiliar processes.
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Agenda
P&ID

• Why are P&ID’s necessary?

• Who creates a P&ID?

• What is on a P&ID?

• When is a P&ID needed?

• Where do you see P&ID’s?

Eileen Woodbury, REHS APCCO

ewoodbury@apcco.net

831-275-0334

Alvin Dong, LA City Fire CUPA

Alvin.dong@lacity.org
213-238-3515

Jesus Salazar, CARO, WPS

jesuss@wester nprec ool in g.com 831-
754-2835

Any Questions?
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