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Objectives

Explain the purpose of a Minimum System Safety
Evaluation and IIAR 9

Clarify the role of supporting codes and standards

Considerations and Resources

Demonstrate an MSSE
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What is a Minimum System Safety
Evaluation?
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What is a Minimum System Safety

Evaluation?

ANSUTIAR 9-2020
% ADDENDUM A-2024

American § National

o —— "’ﬁ!:andard
. l a I ® Standard for Minimum  System
1
Safety = Requirements for
ThE Inte rn{“iﬂnnl Institute Existing  Closed-Circuit Ammonia
of All-Matural RE‘ﬁ"iEErﬂ tion Refrigeration Systems
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MSSE Considerations

* [nitial evaluation due by January 1, 2026.
* Frequency of every 5 years.

* Follow the stricter requirement between the original
design standards or IIAR 9, unless IIAR 9 allows a
reduction.

 |f original standards are unknown, IIAR 9 establishes
the minimum requirements.

* [IAR 9 requires implementation of IIAR 6 and 7
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Resources

= - info@iiar.or eyword searc
703-312-4200 info@ii g Q K d h D
(X ] a r Home Foundation \J Cart Join IIAR SIGN IN

The Internationol Institute AboutUs~  Store ~  Events »  International = Publicaligns ~  Government ~  Edpcation >  Magazine »  Members =
of All-Natural Refrigeration

u - -
Government Services Support [l
Portal e

the safe and sustainable design,

The mission of the International Institute of All-Natural Refrigeration (IIAR) is to installation and operation of ammonia
and u;‘g;; natural refrigerant systems.

provide advocacy, education, and standards for the benefit of the global community

in the safe and sustainable design, installation and operation of ammonia and other u ‘
natural refrigerant systems. Governmental officials including inspectors, code

officials, emergency planners and responders are provided free access to the
information on this IIAR Government portal which includes industry standards,

technical resources, and training materials to provide an understanding of

refrigeration system design standards, best practices for operations and

maintenance, and refrigerant safety data. Preparedness for emergency response OSHA - Occupation Safety and Health

works best when aovernment. nublic safetv. and industrv renresentatives work as a Administration
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DISCLAIMER

THIS IS NOT
A CERTIFICATION
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IIAR 9 - Minimum System Safety
Evaluation Checklist Tool
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MSSE Overview

1. Documentation review
* Equipment and system documentation
* Inspection, Testing, and Maintenance (ITM) Records
* Operating Procedures

2. Physical inspection of the system

3. Document corrective actions
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Documentation Review

1. Data Reports** (e.g., U-1A, U-2, U-3)
2. Materials of Construction

Manufacturer Documentation (equipment,
instrumentation, controls)

4. Inspection, Testing, and Maintenance (ITM)
Records

5. Operating Procedures (per IIAR 7)

27th California Unified Program
Annval Training Conference
March 24-27, 2025




Documentation Review — Data Reports

D s Foqulied by the Proviek N ATE @5\ \5 [\f-.[!_ P (:?I F‘.H@
iER'S DATA REPORT FOR PRESSURE VESSELS B g
s of the ASME Code Rules, Section VIII, Division Certified i"-:“gf -

m, Inc.,412 ER Ave,,Suite 1, Federals

(MHame and address ol Manulacterer)

(Hame and address of Purchasér)

96A147 - 96M-098-(

Laxh., 'E'I.G.l (Mig's serial No.) (CHM] {Drawing Mo
{date) Code Case No,

vessels, shell of heal exchangers, or chamber of multi-chamber vesse

b} Orverall length (f & in): 10 '

85 Long Joint {Cat &) Circum, Joint (Cal. A
Sere | Tuma | Enlf Gret Moana | B Tuna | Eull Spat Maor

5 §4115 [ e e
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Documentation Review — Data Reports

Existing
IARQ Gaps Identified and Date
Section b s Docélumn::l:li::on! recommended corrective action(s) Resolved s
Documentation Review
Equipment and Syztem Componentz Documentation
Manufacturer Data Report(s) for This documentation commonly resides in the
L §4.111 Compressor oil separators Process Safety Information of the RMP/PSM or
ARM Program.
7 §a1.12 | Manufacturer Data Report(s)for Manufacturer Data Reports (U-1A, U-2, U-3, etc.) P
Compressor oil cooler (if applicable) tan be either be obtzined from the manufacturer ass
] ] or through the National Board 25 long as the
3 54113 Mi“”'-i'-'t'-"e"_ Data BEWH{G} Tor pressure vessel or heat exchanger has 2 legible
Condensers (if applicable) National Board Number, Manufacturer Name,
Manfacturer Data Reports) and Date of Manufacturer on the nameplate.
anufacturer Data Report(s) for ] ) : :
4 54114 Pressure Vessels Manufacturer's data reports may not be available Fa|| ReCII’CU|atOI’
or required where these pieces of equipment
5 54115 Manufacturer Data Report{s) for Haat are not registered with the National Board under
. Exchanger (if applicable) ASME code rules (A4.1.1).

27th California Unified Program

CALIFORNIA RS Annval Training Conference
hu PA \ March 24-27, 2025

FORUM




Documentation Review — Manufacturer

Documentation 2.4

VILTER

Since 1867

of Industrial
and Gas Compression Equipment

Vission/Vantage
Manual

Hr Mir : 0:00:00 Ammonia (R717)

Alarm Reset

P
% vou
Qusir R

2/25/2001 15:27:30
Oil Heater : On
Oil Pump : Off

harge

T | (S

VPN 3539154
Februarv 2006 Rev. 03
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027R9618

Instruction
Indicator, 027F0085

Max. 42 bar (p,)

Funktionsindikator

Tekniske data
Kolemidier

R12,R22,R502 etc.og R717 NH,)

Driftstryk
Maks. 28 bar (p,)

ravel
Maks. 42 bar (p.)

Design
1. Gasket

2. Spindla

3. Spring

4.0-ing

5. Protective cap

& Magnat

7. Indicator (marking ring)
8. Indicator glass

ting
The indicator is to be fitted in the battom

Konstruktion
1. Pakning cover 30, fig. 2, in place of the requlator
2. Spindel bottom plug. When the indicator protec-
3. Flader tive cap 5,7ig. 1, is removed, the degree of
4.0ring opering of the regulator can be followed.
5. Beskyttelseshatte
6. Magnet
7. Viser (markeringsring)
8. Indikatorglas Funktionsindikator

he Daten
Montering
Indikatoren monteresi bunddakslet 30, Kaltemittel

fig. 21 stedat for ragulatorans bundprop.

R12,R22,R502 etc. und R717 (NH,)

7. Zeiger (Anzaigaring)
8. Indikatorglas

Montage

Der Indikator wird anstelle das Raglerbodan-
stopfans im Bodanstiick 30, Fig. 2, mon-
tiert. Wenn die Schutzkappe 4, Fig. 1, des
kators entfemt wird, kann der Offungs-
‘grad des Reglers beobachtet werden.

Indicateur de fonctionnement
Caractéristiques techniques

Fluides frigorigénes
R12,R22,R502&tc. ot R717 (NH,)

Pression de service
Max. 28 bar (p,)

Pression diessal
Max. 42 bar (p.)

‘Construction
1. Joint
2 Tige

027R9618

Chester-Jensen Co., Inc.

INSTANT CHILLER

PR —

kinless steel
chilled water unit
ides 33°F water without

b for ingredient or

Catalog Section H
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Documentation Review - Inspection,
Testing, & Maintenance

Inspection, Testing, and Maintenance

15

All equipment and system components
shall be inspected, tested, and
maintained in accordance with ANSI
AR &(2019)

551

Evaluate a random sample of inspection, test,
and maintenance records for the ammaonia
refrigeration system components to evaluate
the facility’s Mechanical Integrity Program is
consistent with the requiremetns AR & and
manufacturer recommendations.

A review of the most recent 3-yr Compliance
Audit, 5-yr Mechanical Integrity Inspection, and
5-yr Process Hazard Analysis can sufficiently verify
compliance with this item.

QLIFORNIA
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Documentation Review - Operating
Procedures

Location of Ammonia Refrigeration Equipment

Evaluate a random sample of operating
procedures for the ammonia refrigeration system
compoenents to ensure the Operating Procedures

Operating procedures shall be are consistent with the requirements of IIAR 7.

16 §6.1 developed in accordance with the ) )
requirements of ANSI/IIAR 7 (2019) A review of the mu;t recent ET],rr Com pllgnce
Audrt, 5-yr Mechanical Integnty Inspection, and

5-yr Process Hazard Analysis can sufficiently verify
compliance with this item.
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Documentation Review - Operating
Procedures

* Written * Emergency operation
* Provide clear e Startup procedures
instructions for safe following abnormal
operation shutdown
 |Initial startup * Specific to the type of
« Normal and temporary ~ €quipment
operation e Safety considerations
 Normal shutdown (PPE, LOTO)

Emergency shutdown 27th California Unified Program
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Documentation Review

Ammonia Purity

Z §7.211

Anhydrous ammonia used for the initial
and subsequent charging of ammaonia
refrigeration systems using mechanical
compression shall meet the purity
requirements shown in Table 7.2.1.1

ANSI/IIAR 9-2020Table 7.2.1.1

Ammaonia Content: 99.5% minimum

Water: 50 ppm minimum, 5000 ppm
maximum

Oil (a5 soluble petroleum ether): 50
PpmM maximum

Salt(calculated as NaCl): None

Pyridine, Hydrogen Sulfide,
Naphthalene: None

An ammonia purity record provided by the
ammonia supplier can validate the ammonia
purity charged into the system. Performing an
ammonia purity test is another was to verity the
purity of ammonia in a refrigeration system.
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Physical Inspection

Location of Ammonia Refrigeration Equipment
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Physical Inspection

System _ .
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YORK, P72
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Physical Iji%

Purging and Qil Mana

ensable gases from the
H commonly accomplished

b §7.24 ,
@uto-purger or manual
s condenser drain pipes.
tthe low pressure side of
7 §7.2.51 ‘ locations are commonly

_ad low pressure vessels
ration.
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Physical Inspection

)

? §7253
M connections can be either

d to the system or they

& ch as through the use of
- (A 7.253)

ing procedures can address
¢ support during the oll
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Physical Inspection

)ing connections can be either
iched fo the system or they

_such as through the use of
oses(A7.2.53)

draining procedures can address
) for support during the oil
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Physical Inspection

Where draining of oil requires the use If applicable. oil draining procedures can address
of temporarily attached rigid piping, PP : 9P

such piping shall be supported and dem_lpfjrar},r piping for support during the oil
shall have tight connections. faINing process.

10 §7.254
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Physical Ii

Purging and Qil Mana¢

ble gases from the

monly accomplished
_purger or manual
lienaer drain pipes.
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Physical Inspes

Y

Inzulation
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Physical Inspection

1

§7.2.6.1,
1361

EXCEPTIONS:

1) Valves and other equipment shall
be permitted to be uninsulated

where necessary for service access

provided that the vapor retarder is
sealed to the piping or equipment
where insulation of adjoining piping
terminates.

2) Piping and fittings constructed of
corrosion-resistant materials or
protected with a corrosion-resistant
treatment shall be permitted to be

QLIFORNM ;
FORUM
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Physical Inspection
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Physical Inspection

2) Piping and fittings constructed of
corrosion-resistant materials or
protected with a corrosion-resistant
treatment shall be permitted to be
uninsulated if they are routinely
defrosted or are otherwise managed
to limit ice accumulation. Where
defrost will be the method of ice

control, a means to control and drai
condensate shall be provided where

condensate will present a nuisance o
a hazard
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Physical Inspection

Foundations, Piping, Tubing, and Equipment Supports

§7.2.71, Piping, tubing, and equipment shall be
12 | 7.3.2.2,7.3.23, | supported to prevent excessive vibration
7324 and movement.
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Physic:

Larvice Provizions N
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Physical Inspection

Larvice Provizions

Equipment shall be accessible for Observe components to ensure they are
13 6728 inspection, testing, maintenance, and accessible from the ground, platform, or other
emergency shutdown. means that provides safe access.

Refrigeration system charging

connections shall be plugged or capped §Verify all charging connections are plugged and
when the charging connection is notin -~ Jcapped. When the charging location is located
use. When located outdoors, they shall  Joutdoors, the connections be locked or have

be locked or otherwise restricted to some method of restricted access.

access by authorized personnel.

14 §7.2.81

27th California Unified Program

CALIFORNI Annvual Training Conference
\U PA AR March 24-27, 2025

FORUM




Physical Inspection
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Physical Inspection

Where a pressure gauge is installed Verify gauges are appropriate for the system

on the high side of the refrigeration pressure. For example, system high side pressure
15 57282 system, the gauge shall be capable of rating of 250 PSI should be equipped with a

measuring and displaying not less than  § gauge measuring and displaying at least 300

120% of the system rated pressure. PSL{250 P51 x 120% = 300 PSI)

Annval Training Conference
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Physical Inspection

Serviceable equipment shall have
manual izolation valves.

EXCEPTION: Packaged systems and
portions of built-up systems shall

16 37.283 be permiited to have pump-down
arrangements that provide for the
removal or isolation of ammaonia for
servicing one or more devices in lieu of
1solation valves.
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Physical Inspection

Verify equipment can be isolated with manual
isolation valves at the inlet and outlet of the
component. Reference the Standard Operating
Procedure for Pump-down instructions.

Hand isolation valves should not be placed where
they could hinder the function of control valves.
The designer should use judgement regarding
location and number of valves needed to perform
service (A7 2.8.3).
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Physical Inspection

1
Verify the equipment can be pumped down.
Reference Standard Operating Procedure.

Provisions for pumpout of equipment and control
valves may include a manual vent valve near a
high point or a manual drain valve neara low  [[pment
17 || point or both. Dedicated pumpout systems may  [vided for
also be employed. Connections for pumpout
points should be capped or plugged when
not in use, if they are not permanently piped
to dedicated pumpout gas or liquid transfer
equipment (A.7.2.8.4).

|
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Physical Inspection

Signage, Labels, Pipe Marking, and Wind Indicators

18

§7.291

Signage shall be provided in accordance
with this section.

1) NFPA 704 Placards. Buildings and
facilities with refrigeration systems
shall be provided with placards in
accordance with NFPA704.

2) Alarm Signage. The meaning of each
alarm shall be clearly marked by
signage near the visual and zudible
alarme.

3) Restricted Access Signage. Each
machinery room entrance door shall
be marked with a permanent sign to
indicate that only

Authorized personnel are permitted to
enter the room.

QUFORNIA ;
FORUM
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Physical Inspectio
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Physical Inspection

21

§7.294,
71363

Ammaonia piping
branches shall be i
following informat

1) TAMMONIA
2) Physical state of

3) Relative pressur
being low or hig

4) Pipe service, whig
permitted to be

5) Direction of flo
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Physical Inspection

* Facility contact

» Responding contractor

Emergency Contact Information. The
22 57295 contact information for whom to contact
In an emergency.
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Physical Inspection

Equipment Enclosures

23 §7.2.

'; ysure is an enclosure
~ efrigeration equipment

d with a closed-circutt
. or both, that is not intended

24 572 i

installed location.
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Physical Inspec

General Safsty Requirements
Where ammo
I5 Installed in
5 37211 to physical da

barncading s ‘Tj ------ - |

)n that ammonia equipment is

otected from physical damage.
de bollards protecting equipment
ground and cages protecting

ed evaporators.

2% §7.211.2 protected wit

W pment such as compressor and
d evaporator and condenser fans.

n of screens and guards
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monia equipment is
om physical damage.

25 §7.2.11.1 to s protecting equipment
b and cages protecting
ar
prators.
ens and guards
26 §7.2.11.2 » ch as compressor and

ator and condenser fans.
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Physical Inspection

QUFORNIA ;
FORUM

Machinery Room Constryctior

29 §71.3
30 §71.3
kY §71.3
32

5730 / / /
of the equipment.

“\ Mored to

tations are
™ airflow to

hXcessive

Nould be free
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Physical Inspection

Machinery Room Construction
The machi hi :
from the ré achinery room penetations are
29 §7.3.2.1 o r truction not allowing air flow to
tight-fittin -
Piping sup
30 §7.322 of th_e pipi A\ ﬁ_Jrareas of sagging, excessive
and insulal = \ying.
sway braci
Supports a y
31 §7.3.23 adequate r i | |d be adequately anchored to
equipmen i | B8 nd the foundation should be free
Supports a 7’ on thaif allows excessive vibration
32 §7324 | adequate of equipment.
of the equ
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Physical Inspection

Machinery Room Construct —
29 §7.32.1 g air flow to
30 §7.3.2.2
31 §7323

should be free
sive vibration
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Physical Inspection
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Physical Inspection
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Physical Inspection

Machinery Room Acce i

nery

18
m any
of an
arances
tion,

ording to

=5

33 §7.33.1

/7 CENG HORHT = 144"
EVTWASH 2ND
SHOWER STATON 1

i {VJ
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Physical Inspectlon ‘
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Physical Inspection

| MACHINERY
R

oo nery room shall be
J CAUTION JI CAUTION rized personnel.

| AMMONIA
 R-T17

(| REFRIGERATION

EYE AND EAR
‘ PROTECTION REQUIRED
IN THIS AREA

- j Inery room doors shall
¥ on729.
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Physical Inspection

'Section 5: Fire-Fighting Measures

NFPA 704 Hazard Class

Health: 0 Flammability: 1 Instability: 0 0 (Minimal)
1 (Slight)

2 (Moderate)
3 (Serious)

4 (Severe)

Extinguishing Media: Dry chemical, carbon dioxide, foam, or water spray is recommended. Water or foam may cause frothing
materials heated above 212°F / 100°C. Carbon dioxide can displace oxygen. Use caution when applying carbon dioxide in

confined spaces. Simultaneous use of foam and water on the same surface is to be avoided as water destroys the foam.

Specific hazards arising from the chemical

Unusual Fire & Explosion Hazards@ This material may burn, but will not ignite readily.

container is not properly cooled, it
can rupture in the heat of a fire.
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Physical Inspection

EXCEPTIONS:

— 3 Theuse of matches, lighters, sulfur
Fue|- sticks, welding equipment, and nent

.4 Internal combustion engines
and . _

powering compressors shall be

EXCE  permitted in a machinery room. €
insta ammonia is being removed from the
system
reaching the combustion chamber
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Physical Inspection

Ammonia cylinders shall not be
connected to a refrigeration system
40 §7364 unless ammonia is in the process
of being transferred by authorized
personnel.
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Physical Inspection

6.6.7.1.3.3 A temporary or portable means for the provision of quick drenching or g
Suchipa ofthe svec and bodiic nrauided withio the machiners room for

Emergency eyewash/safety shower unit
43 §7373 installations shall comply with ANSI/
ISEAZ358.1.

ated

s

iply ot

with the temperature, flow, and duration specifications oT ANSIISE
£358.1.
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Physical Inspection

Floor drains or other means shall be

44 37381 provided to dispose of liquids.
Where a drainage system is not
designed for handling oil, secondary
45 §7.3.8.2 coolants, or other liquids that might be

spilled, a means shall be provided to
limit such substances from entering the
drainage system.

A means shall be provided to limit the
46 §7.3.83 spread of a liquid ammonia spill into
the machinery room drainage system.
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Physical Inspection

If itis impractical to install a second emergency
exit in an existing machinery room which exceeds
1,000 ft (93 m ), the owner or operator should
provide an alternative escape method from

the machinery room such as the use of escape
equipment (A.7.3.9.1).

Machinery rooms exceeding 1,000 ft?
(93 m?) in area shall not have fewer

than tiun avit daare ar avitiarrace danre

or exit-access door, unless the Building
Code permits an increased travel
distance.
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Physical Inspection

Machinery room doors shall be self-
closing and tight fitting. Doors that are
part of the means of egress shall be
equipped with panic hardware and shall
be side hinged to swing in the direction
of egress for occupants leaving the

48 §7.3.9.2 machinery room. Where the machinery
room is not provided with fire sprinklers,
doors communicating with the building
interior shall be one-hour fire rated.
Doors to the outdoors shall be fire rated
based on the fire rating required for
exterior wall openings. brnia Unified Program

CALIFORNIA N — Annual Training Conference
A \ March 24-27, 2025
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Physical Inspection
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Physical Inspection
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Physical Inspection

Machinery rooms shall be equipped
with light fixtures delivering a

49 §7.3.10.1 minimum of 30 foot-candles (320
lumens/m?) at the working level, 36 in
(0.91 m) above a floor or platform.
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Physical Inspection
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Physical Inspection

A clearly identified emergency shut-off
switch with a tamper-resistant cover
shall be located outside and adjacent
to the designated principal machinery
room door. The switch shall provide off-
50 §7.3111 only control of refrigerant compressors,
refrigerant pumps, and normally closed
automatic refrigerant valves located in
the machinery room. The function of
the switch shall be clearly marked by
signage near the controls.
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Physical Inspection
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Physical Inspection

A clearly identified control switch for
emergency ventilation with a tamper-
resistant cover shall be located outside
the machinery room and adjacent to the
designated principal machinery room
door unless the continuous ventilation
operates at a rate at or above that
required for emergency ventilation. The
switch shall provide "ON/AUTO" override
capability for emergency ventilation.The
function of the switch shall be clearly
marked by signage near the controls.

51 §7.3.11.2
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Physical Inspection
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hysical Inspection
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Physical Inspection

Machinery rooms shall be provided with
ammonia detection and alarms with the

following features:

1) At least one ammonia detector shall
be provided in the room or area.

27th California Unified Program
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Physical Inspection

2) The detector shall activate an alarm
that reports to a monitored location
so that corrective action can be taken.

27th California Unified Program
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Physical Inspection

3) Audible and visual alarms shall be
provided inside the room_Additional
audible and visual alarms shall be
located outside of each entrance to
the machinery room.
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Physical Inspection
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Physical Inspection
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Physical Inspection

At a minimum, the machinery
room alarm response shall be atan

appropriate arrangement for the
following to occur:

1) Activates an alarm to a monitored
location so an immediate response
can be setin place at a detected
concentration of no higher than
50 ppm.

27th California Unified Program

CALIFORNIA Annvual Training Conference
‘U PA March 24-27, 2025
FORUM




Physical Inspection
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Physical Inspection

2) Activate emergency ventilation
at a detected concentration of no
higher than 1000 ppm.

27th California Unified Program
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Physical Inspection
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Physical Inspection

3) Automatically de-energize
determined equipment at a detected
concentration no higher than 40,000
ppm (25% LFL). At a minimum,
the determined equipment shall
include the following: the refrigerant
compressors; refrigerant pumps;
and normally closed automatic
refrigerant valves that are not part of
an emergency control system.
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Physical Inspection

The power supply for the ammonia
detectors and alarms shall be a
dedicated branch circuit. In the event of
a loss of power on other circuits or an
emergency shutdown of refrigeration
54 873123 equipment, the ammonia detection and
alarm system shall remain on. In the
event of a loss of power to the ammonia
detection and alarm system, a power
failure trouble signal shall be sent to a
monitored location.
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Physical Inspection
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Physical Inspection

Are all leak detection sensors, or the
inlet of sampling tubes that draw air
to a leak detection sensor mounted

in a position where ammonia from a
leak is expected to accumulate and
positioned where they can be accessed
for maintenance and testing? In rooms
equipped with continuous exhaust
ventilation, the leak detection sensors
and sampling tubes shall take into
account the air movement toward the
inlet of the ventilation system.

55 §73.124
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Physical Inspection

The audible alarms providing

notification shall provide a sound
pressure level of 15 decibels (dBA)

20 373125 above the average ambient sound level

and 5 dBA above the maximum sound

level of the area in which it is installed.
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Physical Inspection
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Physical Inspection

Ammonia leak detection alarms shall be
37 §7.3.12.6 identified by signage adjacent to visual
and audible alarm devices.
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Physical Inspection

T e ey S

\
L

' AMMONIA

27th California Unified Program

CALIFORNIA Q0 Annvual Training Conference
U P A March 24-27, 2025

FORUM



Physical Inspection

Machinery room exhaust fans shall be

air shall

Emergency exhaust fan motors located | ['25 Wit

_ . - . d at the
cg In the air stream or inside the machinery o that

room shall be of the totally enclosed ation

type.

OIT OTTITTIuTITG W TE LU T3 Ul VIl Ol

150 ppm.

emergency ventilation rate.
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hysical Inspection
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P hys i Ca I I n : 1) Make-up air shall be provided to

replace air being exhausted.

2) Make-up air supply locations in the
machinery room shall prevent short-
circuiting of the make-up air directly
to the exhaust.

3) Intakes for make-up air shall draw
uncontaminated outdoor air.

60 §7.3.13.3 4) Intakes for make-up air to the
machinery room shall serve only the
machinery room.

5) Motorized louvers or dampers,
where utilized, shall fail to the open
position upon loss of power.

6) Where direct openings or openings

with ducts are not provided to supply
makeup air, make-up air shall be o
provided by fans or fans with ducts. 27th California Unified Program

CALIFORNIA Annvual Training Conference
U PA March 24-27, 2025
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Physical Ins
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Physical Ins

Protection agains

expansion

63

QUFORNIA )
FORUM

§743

Protection against overpressure due

to thermal hydrostatic expansion of
trapped liguid ammonia shall be
provided for equipment and piping
sections that can be isolated and can
trap liguid ammaonia in an isolated

section jn any of the following

tth

* Automatically during normal
operation.

* Automatically during shutdown by
any means, including alarm or power
failure.

* During planned isolation for standby
or seasonal conditions.

* During planned isolation for standby
or seasonal conditions.

* Refrigerant pumps and connected
piping shall be provided with a
means of protection from hydrostatic
overpressure.

EXCEPTION: If trapping of liguid

with subsequent thermal hydrostatic
expansion is only possible during
maintenance or service operations,
engineering or administrative controls,
or both, shall be permitted as a means

| of relieving or preventing overpressure.

ermal hydrostatic
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Physical Inspection
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Physical Inspection

Compressors shall be provided with
high-discharge-pressure limiting device
to shut down the compressors when the
safe ranges are exceeded.

63 §7.4.5
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Physical Inspection

27th California Unified Program

CALIFORNIA \ — Annval Training Conference
A N March 24-27, 2025
FORUM \




27th California Unified Program

CALIFORNIA T~ Annvual Training Conference
hU PA March 24-27, 2025

FORUM




Physical Inspection

Location of Piping

 Refrigerant piping shall not obstruct
a means of egress.

e Refrigerant piping shall not
be placed in an elevator shaft,
dumbwaiter shaft, or other shaft
containing a moving object.

¢ Refrigerant piping shall not be

installed in a stair, landing, or means
66 §74.6 of egress that is enclosed and is
accessible to the public.

e Refrigerant piping shall be permitted
to be installed underground
provided that the piping is protected
from corrosion.

 Refrigerant piping installed in
concrete floors shall be encased in
pipe duct. 27th California Unified Program
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Physical Inspection
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Physical Inspection

Instrumentation and controls shall

be provided to indicate operating
parameters of the refrigeration system
67 §7471 and equipment and provide the ability
to manually or automatically control the
starting, stopping, and operating of the
system or the equipment.
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Physical Inspection
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Physical Inspection

A means shall be provided for
monitoring the concentration of an

68 §7.472 1ng the col

ammonia release in the event of a

power failure.
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Physical Inspection
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Physical Inspection

Changing of safety settings shall be
limited to authorized personnel only.

69 §7473 Changing of system operational settings
shall not permit or affect changes to
safety settings.
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Physical Inspection
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Physical Inspection

The pressure-containing envelope
maximum allowable working pressure
of instruments and visual level

10 §7474 indicators shall be equal to or greater
than the maximum allowable working
pressure of the system or subsystem in
which they are installed.
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Physical Inspection
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Physical Inspection

RED “BURST”
ZONE

2” (50 MM)
DIA FACE

MNEEDLE IN RED
ZOME INDICATES A
BURST RUPTURE DISC "ll'

“TELL TALE”

PRESSURE
NEEDLE

ADJUSTMENT
SCREW

1/8" NPT

PRESSURE GAUGES

These special gauges are designed specifically for
use with Hansen rupture disc assemblies.

The 2" (50 mm) diameter face has an easy-to-read
“OK/burst” display. The green “OK"” range is from 0
to 15 psig (0 to 1 bar). When normal pressure is less
than 15 psig, the “Tell Tale” indicates the occurrence
of pressure, especially useful on vacuum side of
refrigeration systems.

The ambient temperature range for these gauges is
+32°F to +125°F (0°C to +52°C) and they have a safe
working pressure of 400 psig (27 bar). Contact Hansen
for applications ow +32°F (0°C) ambient
temperature.
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Physical Inspection

Liquid Level Indicators

Visual liquid level indicators, including
but not limited to glass bull's eyes, flat
™armored glass™ linear sight glasses,
or sight columns and pressure gauges,
shall comply with this section.

1) Sight glasses and linear liquid level
indicators shall not be installed
where a risk of hydraulic shock exists

2) Visual liquid level indicators used
to observe ammonia level, such as
in a vessel or heat exchanger, shall
be specified for installation in a
manner that provides protection from

71 §7.475 physical damage.

27th California Unified Program

CALIFORNIA Annvual Training Conference
\U PA March 24-27, 2025

FORUM




Physical Inspection
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Physical Inspection

Liquid Level Indicators

Visual liquid level indicators, including
but not limited to glass bull's eyes, flat
™armored glass™ linear sight glasses,
or sight columns and pressure gauges,
shall comply with this section.

1) Sight glasses and linear liquid level
indicators shall not be installed

2) Visual liquid level indicators used
to observe ammonia level, such as
in a vessel or heat exchanger, shall
be specified for installation in a
manner that provides protection fro

71 §7.475 physical damage.
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Physical Inspection
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Physical Inspection

manner that provides protection fro

n §74.15

3) Linear liquid level indicators shall be
fitted with internal check-type shuto!
valves_ Protection against accidental
breakage of the glass tube from any
direction shall be provided for the
entire length of the tube.

EXCEPTION: Liquid level indicators
using bull’s eye type sight glasses.

4) Bull's eye sight glass types shall be
compatible for use with ammonia,
and the thickness and diameter shall
be sized for the intended application |
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Physical Inspection

27th California Unified Program

CALIFORNIA R 5] o Annvual Training Conference
\U PA AN March 24-27, 2025

FORUM



Physical Inspection
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Physical Inspection
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n

§74.15

manner that provides protection from
physical damage.

3) Linear liquid level indicators shall be
fitted with internal check-type shutoff
valves_ Protection against accidental
breakage of the glass tube from any
direction shall be provided for the
entire length of the tube.

EXCEPTION: Liquid level indicators

4) Bull's eye sight glass types shall be
compatible for use with ammonia,
and the thickness and diameter shall
be sized for the intended application
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Any Questions?

Tommy Rios, Process Safety Engineer,
Resource Compliance
trios@resourcecompliance.com

559-707-3203
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