Ammonia Refrigeration Management — Low Charge
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The Definitive Guide to Low Charge Ammonia is

Here!

Low Chorge Amn
IIAR is pleased to introduce the NEW Low Charge Ammonia Refrigeration Management %emhon D' ger
(ARM-LC) Guidebook and Summary Guide! Designed to help in implementing a low charge .
ammonia refrigeration systems management program.

o Choige Amp
frigeration Mange
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The presentation will provide an overview of the ARM-LC program sections and
illustrate how it can assist users in applying ammonia refrigeration to their facilities.

It is important to know ARM-LC is a “Guideline” and not a Code or Reqgulation.
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Workshop Overview

lIAR’s new ARM-LC (Low Charge) Guidelines and Reference Manual is
a great resource to assist owners, contractors and manufacturers in
applying low-charge ammonia refrigeration systems and packages to
many different commercial and industrial applications. The ARM-LC
program is intended to be a user-friendly tool to facilitate use of low-
charge systems for industrial applications and an expanding array of
commercial applications including supermarkets, small distribution
and food preparation facilities, HVAC chilled water systemes,
pharmaceutical & bioscience, data centers, ice rinks and more.
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Within the scope of this publication a low charge ammonia refrigeration system is defined as a

refrigeration system or unit with a total operating inventory of less than 500 Ibs. in a single closed-

Definitions:

loop circuit. A low charge ammonia refrigeration system may be packaged or site built.

These guide“nes cpp|y to facilities that utilize a sing|e low charge ammonia rel:rigera’ric:-n system or
multiple low charge ammonia refrigeration systems, provided the multiple systems are located such
that a release from one system would not cause a release from another system or render another

. . . system inoperc:b|e.
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Learning Obijectives

Attending this Workshop you will be able to...
* Understand the 12 building blocks of the ARM-LC program
« Know how to apply it to a refrigeration project

« Learn how ARM-LC can bring long term benefits to all stakeholders
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Below 10,000 Ib of Ammonia

Small & Medium Systems

J =3

OSHA General Duty Clause

<EPA  General Duty Clause

Above 10,000 Ib of Ammonia

Large Systems

OSHA PSM Regulation 29
CFR 1910.119

SFPA  RMP Regulation 40
CFR Part 68
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Below 500 Ib
Per Package

—

ar

—

OSHA &EPA

General Duty Clause

Below 10,000 |Ib
of Ammonia

Above 10,000 Ib of Ammonia

ANHYDROUS AMMONIA

INHALATION HAZARD 28

OSHA 29 CFR 1910.119

Management &
Risk Management PSM
Program Guidelines

Volume |
Process Safety

Management & e EPA
Risk Management \’
Program Guidelines

votume 40 CFR Part 68
RMP
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OSHA General Duty Clause

") UNITED STATES 7-N\=
DEPARTMENT OF LABOR A TO Z INDEX

Occupational Safety and Health Administration English | Spanish

ABOUTOSHA ~ WORKERS ~ EMPLOYERS ~ REGULATIONS ~ ENFORCEMENT ~ TOPICS ~ NEWS & PUBLICATIONS ~ DATA ~ TRAINING ~

OSHA Laws & Regulations / OSH Act of 1970

OSH Act of 1970

Table of Contents General Duty Clause Complete OSH Act Version ("All-in-One")

SEC. 5. Duties
(a) Each employer --

((1) shall furnish to each of his employees employment and a place of employment which are free from recognized hazards that are\
causing or are likely to cause death or serious physical harm to his employees; 29 USC 654

\(2) shall comply with occupational safety and health standards promulgated under this Act. J

(b) Each employee shall comply with occupational safety and health standards and all rules, regulations, and orders issued pursuant to this Act which are
applicable to his own actions and conduct.

i i u S e e e e i MARGH 3-8, 2019 PHOENIX CONVENTION CENTER
® |



EPA General Duty Clause

e EPA lélnit_ed State-:[sl —
\’ Agglrﬁg;men dl Frotection
Environmental Topics Laws & Regulations About EPA Search EPA.gov o}

Related Topics: Risk Management Plan Rule CONTACTUS  SHARE @ @ @

General Duty Clause under the Clean Air Act
Section 112(r)(1)

In the Clean Air Act Amendments of 1990, Congress enacted Section 112(r)(1), also known as the General Duty Clause (GDC). It applies to any
facility where extremely hazardous substances are present. GDC is a performance based authority recognizing that owners and operators

have a general duty and responsibility to prevent and mitigate the consequences of chemical accidents.

Facilities have been required to comply with GDC since November 1990.
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General Duty Clause

50 page
guidance
document
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GUIDANCE FOR
IMPLEMENTATION
OF THE GENERAL
DUTY CLAUSE
CLEAN AIR ACT
SECTION 112(r)(1)

General Duty Clause (GDC

The General Duty Clause imposes the following primary
obligations on the owners and operators of facilities that
use ammonia, regardless of system inventory:

* |dentify hazards & consequences that may result from
accidental releases
* Design and maintain a safe facility

ARM-LC Guideline provides recommended practices for
implementing a management program that addresses
regulatory compliance and safety procedures for operating
and maintaining a low charge ammonia refrigeration
system.
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19 SUMMARY GUIDE GUIDELINES
Scope Split Tables Instructions & Templates
far
Helpful to
Manufacturers
13 page 86 page
Summary Guidance &
Overview Sample
Templates
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Available @
liar.org

Maintenance 1s infegral fo Improving cperating efficiencies, reducing down fime, and avolding
potential refrigerant relagses. Chapter &, “Maintenance,” sumimarizes malntenonce fosks, tosk
frequencies, and task responsibilities assockated with low charge ammenia refrigeration syskems.
The monufochurer or Installing confrockor should provide o malntenance schedule. The owner's
primary responsibility s fo confirm that  maintenance progrom is provided and implemented 1n a
confrachor service agreemant.
Manufacturer Contractor/Designer | Owner
Recommundation Responsibiliry Responsibility Responsibiliry
Frovida Cibfain
recommended mainfenance
malntznance Prowide recommendad schedule from
Develop o malnfenance manufocturer
schedule schedule for the maintenance schedule or confador
equipment scope of | |sife-bullt systemns) and Include In
z;gz:;;mcmg&d confractor sarvice
! program
Confirm that
Perform malnkenance mainfenance
In accordance with Is performad
gm mulnhlutc: = None equipment manufocurers’ | according fo fhe
rah-lgamhmg syslom recommendations per malnfenance
the owner's service schadule and
agreemant confractor sarvice
program
Confirm that
Correct deficiencies deficiencles outside
Correct deficlencles n accordance with of an acceptabls
oufside of on occepioble | Mane the I range are
CWMET's SETvice
range agreemen addressad per the
confractor sarvice
agreement
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GUIDELINES
Instructions & Templates

Monity comprassar pemmeters sich o5 nusfime hows, sucion presans, dechoge pessaes, of peesee, ol temperoture, dischore rempamiusz, ol
lewel, ol Fiter differermiol pressuse, lood pescennogs, motor ompenage, and daems. Many zystems an provide smote monioring Tor fhese g,
e omprssor for o ledks, dmamadl sonds, ond aszesiee whimio

Weskly

nspeact shuft sead leck e

Moathly

S oanl-Annwal

Lubsicmie omponent benvings: whess mpplioble.
Azmnal

Inspact compressar e e oot Feundafion is sobid ond masnting bolts oe in ploce.
nspact compezssa far iting and oher suipc: domage.

Ispact cougling for e

Inspect secivionl onnactions.

st apermion of ol hedters and record ompemge.

nspeact lignment of compressor mator dive shoft.

Test compres sofety shttowe: low suction peessere, bigh discharge prese, low ol presre, high liguid kvl
{olibrofe presmurs oad t2mpermioe rosduces.

(s zaternol il permp seciion siiner.
Mign exiemal oil pomp sucfion shainet

Aakd/change oil o5 indioed by il oadlysts o redetermised ninfime.

Chonge il fber o5 indisted by oil fter differentinl pressure, numsime hous, ool anolysis.
Reploce shoft ssal when mradztzmined shakt seal leok e & reoched.

Mign compressor mos dies shaft when pesdeemind slignment parameters 0m axmadad.
Ferform ol salyss when radsizmined rtime hours om reoched.




SUMMARY GUIDE
Scope Split Tables

GUIDELINES
Instructions & Templates
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J The Summary Guide tables provide suggested responsibilities for
manufacturers, contractors, and owners.

d The procedures, templates, & recommendations in the Guidelines should
be viewed as informative and adjusted as deemed necessary by those
responsible for ARM-LC Program implementation at a given site.
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The 12 Building Blocks -
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ARM-LC

12 Main Sections

Introduction

Program Management System

Refrigeration System Documentation

Safety Review

Operating and Maintenance Procedures
Maintenance

Training

Refrigeration Management Program Review
Incident Investigations

Contractors

Emergency Action Plan and/or Response Programs
Environmental Safety Evaluation

Managing Changes

O OfEEl O U B QN
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2. Proeram Manhagement System
Who’'s responsible for what?

A program management system is essential to clarify responsibilities and lines of
authority. A good program management system clearly defines the responsibility
for each ARM-LC Program element.

Manufacturer Contractor
e Assign
e None but : sh
: e Assume various responsibilities to
deliverables e
: responsibilities contractor and
provide content
employees

ATURAL REFRIGERATION CONFERENCE & EXPO »
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2. Program Management System

Bemeat
Overall ARR-LL Frogrom

Respearsible Person

Responsibllities
* Errsare Bt oll ARLLC Progeam sequiremisats ora oddesed

» Frire ot eodh slament i sffacily momged ond implamented

Fafrigaration System Documenteion

s Dyponize: oll ARRLLC Progeam sehigeriion system documenisfion
» Ersare ot reffipemiion system documeaiotion & rendilty selatle
* Ersare Bt reffipemiion system documesiotion & oot

» || reffigeriion sysian doosmentotion when o chongs waders te
ilzmation nocouesiz

Sefety Review

* e Bt 0 salzty e & parimed on the low dhong: ammonis
refigesmion system

* Esare Bt recommendatio: ailting tom fie sty revew me
midressad

o iperewaliduie the safty iizw when 0 majr dhonge oo

Oparofing ond Malnfenmniz
Procaduras

* [ewelyp oo obiein openting md moistenonce proeduss for fhe low
* Ersare Bt the procedures ool sefiect the fodiity's opemiing md
T e rociss

* e Bt 0 preveninive and,/or pradicive moifenoncs propm &
tevekoped for thi low change ommonia sefriemsion system

* [reme St prevenioies and,/or adicive moiskenonce i peromed @
the: low chovpe ommenia eigertion sysiem of o oprspriss frequascy

Treining

» Frrsare Bt opplicoble amployees Maeive OWOFENGT, RI0ES TRTHEE,
opering manienanc: [precedne, ond amenescy odios and,/or mspoes
treining inifioly mnd pericdicolly therater

» [ ot oll beining & propady docemented

Fafrigaration Maragemeni Fragrem
Raview

» o Bt 0 reffigeniion mosogemest magrom review & perfomed os
the AEMAL Progrem of bt every five yeos

s Erare Bt recommendatio ailting om fie ssligerion monogement
e review 0@ odiEsad
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3. Refrigeration System Documentation

Who Provides It?

Summarizes technical documentation the manufacturer should supply, or the
contractor should develop. The manufacturer or installing contractor should provide
most refrigeration system documentation. The owner’s primary responsibility is to
ensure that documentation is received from them.

e Provide e Provide e Obtain
documentation documentation documentation
(packaged (stick built
systems) systems)

®® e . , _
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3. Refrigeration System Documentation

Declaration of Test

n Syskem: Ammonia [B-F17]

Installing Contractor:

Appendix D — Start-Up and Commissioning
Checklist Template

Mofe: This iemplate s nfended fo serve os an exomple and should nof be viewed as prescripiive.
Alfernate formats provided by o manufociurer or confracfor are encouvraged, so long as fhey oddress
the best prochices in fis guideline.

Appendix C — Design Codes and Standards
Employed Template

Moier This femplate Is infended fo serve o5 an exompde and should nof be viewed as prescripive.
Alfernafe formafs provided by a manufodurer or confrocior are encowraged, if hey oddress fhe best
prochices in fhis guideline.

[nstruchions: Respond to each quesion by Indicafing "yes,” “no,” or "N/A." The questions have

gan wriflen so that o “yes” response Indicates compliance with AMNSI AR 52013, while o “no”
gonse Indicates "not compliant.” For any "no” responses, one or more recommendations should
oposed to commect the deficlency. Recommendations may also be developed for “yes” responsas
the startup techniclan and/or focilify personnel ogree upon o measwre thaf cowld Improve safaty
and/or the ARMLC Frogram In general.

The low charge ammonia refrigerafion sysiem has been pressure lesieda Epy PIDFEd
2016 §538.4 and §538.5 and ANSI/IAR 42015 §13.1. This declaraf

required by ASME B31.52016 §539.3.

Pressure Test:

Evoouation and Dehydration Test:

Tested By

Testing Dateds)

Guestion  Progrom Omestion

# Hemant

1 Prehoging | Wiz the sysem designed by oad insiolled under fhe sypension of

parsonts whe by reoson of knowladge, troining, ond experieacs @2

compeieat for the ik ? (ANSJILR 52003 B6.1.1)

Mote: Such permas hypily indude

» Fpesienced refrigesafion coninctors, pessbly in combisofios
with o ode asthority, uhoized inspection agency, or paperty

* Inhouse desigey enginearing siafl of the s o the owmer's
ekl -

+ [orsubing enginees ocfing on bebolf of e cwmer or fie cwner's

» Tefipamlion apviamest s

The low charge ammonila sysiem ot Company XYZ was designad ang
the following codes and skandards:

= ANSI/IAR 2-2014, “Stondord for Safe Design of Clos
Syshems”;

= ANSI/IAR 4-2015, “Installafion of Closad, fation Syskems";

Ot

Ot
mpR

7 Prelboging | B o system componast inveniony [t been prpord? (NST/AAE
ST BEDT)

Moe: The |ist shall induda the moicr camponasts of the ommonic
ommonia madhinery mom waatilsiion systen, d other conol md
safety tevices.

O %
Ok
aowe

3 Frebogeg | Dox Be imesiorny [ oonoi o o of he meximen wosking
peawz(s) and misimum enpemtes? (91180 5-201.3

Print Maome

wiiar

Signafure

%27

O
Ok
oW
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4. Safety Review

Who does it?

Implemented to avoid accidental release and identify, evaluate, and control potential
hazards. Manufacturers should perform a safety review for equipment scope of
supply, The installing contractor, in conjunction with end user representatives,
should perform initial safety reviews relative to jobsite.

Manufacturer Contractor Owner
Perform Safety Participate/lead Ensure that Safety
Review on Safety Review for Review is
equipment site-specific performed and

guestions recommendations
resolved

. | MARCH 3-6, 2015  FHOENIX CONVENTIBNCENTER
. Y b




4. Safety Review

Safety Review Dc

Item

Recommended
Action'Comments

Action or Resolution

Due Date

Date
Completed

Safety Review Te:

103

restricted to authorizad parscomel?

S1gnage on mam access docr. Control by
othars

Add to "Warmning” in IOM

10-13-15

1.6.16

10.10

Do the machmery reoms have fighs-
fitting doors which open outward
and are fited with pamc-fips
hardware?

Panic-type hardware to be added

ad m main door

------ {(Wintech) altsmate pamc hasdware

Maw laver type handle ing

8-18-13

4616

10.12

Is a 5ign or signs posted m a
conspicnous location providing
smergency mstructions and phons

NA

By customer

Safety Review Qu

10,13

Is 3 wind sock or some other means
of indicating wind direction
provided on the penthouse package?

MN/A

By custamer

10.14

Have adequate drains bean provaded
in the machinery room to properly
dizpose of all wastewater?

Add drain m wall at 1 inches gk

Safety

10135

If loor drains are utilized in the
machmery rocm, has 2 means been
provided to prevest contamination
of the dramage system by o1l or

N/A

10-13-13

4516

10-15-15

4-56-16

A 37 "WALL DREAINT kas bean added behind tha recirculator package.

o-18-13

9-10-15

A4dd labe] mest to drain saving it may comtam ammonia oil, water or glyeol. I
thank we should have 2 specal name such 23 “Emergency Dram™ on thes label

9-18-13

3-11-15

10.17

Have the comprassor and other
heavy equipment supports and
foundations been deziznad in
accordance with manufactorer’s
recommandations and other
parameters dictated by structure
condiions, vibrations, and the
relative potential for earthquakas?

Calculations completed, Mezd to plan for shake tabla test

11-1-13

11-1-15

Iz the marchmery room equipped
with hght fixtures to provide 2
minimum of 30 f -candles (320
lumen‘m’) at the working level, 36
inches above floor?

Validate

Jazks Myers

Chanped Lighting to LED type which provide required fi-candles.

-18-13

10-4-15

)

1 R | 1




5. Operating and Maintenance Procedures
Who writes them?

The manufacturer of packaged systems, or the installing contractor for field built
systems, should provide operating & maintenance procedures. The owner’s primary
responsibility is to ensure procedures are implemented & updated if changes occurs.

Provide procedures Provide procedures Obtain procedures
(packaged system) (site built systems)

Ensure that
procedures are
accessible

-

)
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5. Operating and Maintenance Procedures

Normal Operations

1. Check the system regularly for proper operation. System parameters can be monitored remotely
through the confrol and alarm systems.

2. Check the low charge ammania refrigeration system for normal operation of all compressors,
condensers, prassure vessals, heat exchangers valves, sensing devices, and relief vabves.

3. Verify that system parameters such as temperature, pressure, oil level, noise, and vibration are
within normal operating range.

4. Verify that the control panel is free from alarms.

5. Shut down the low charge cmmenia refrigeration system if any of the following conditions occurs:

*  Ammonia or oil leaks beyond allowable limits, a

¢ Unusval noises or vibrafions.

Temporary Operations

Temporary Operations during
1. Turn the low charge am system “off” at the control panel.
2. Monitor the sysfem pressur oWwer refurns.

3. Follow the system startup procedure fo restart the system once power returns.

Ammonia Fill Procedure:

1. Ensure that personnel involved with ammenia delivery are familiar with the emergency
procedures for the facility.

2. Identify the location of the nearest eyewash,/safety shower (a portable system is generally
accapted).

3. Identify the location of the valves that have to be closed to isclate the line/equipment in an
emergency.

4. Ensure that personnel invelved with ammonia delivery are familiar with ammoenia firstoid
proceduras.

5. Ensure that personnel involved with ammonia delivery are familiar with the line and equipment
opening proceduras.

Motify personnel and supervisor in the area that ammaonia fill procedures are fo be carried out.

. B S T T TS EXPO »
a |

Task

Step

Comment

Mormal Start of the

. Visually check the control panel for any shutdowns

or alarms, if any are present clear them under the
Alarms/Active tab. i alarm or shutdowns return to the
screen rectify the isswe(s) before moving forward.

. Enable Evaporator #1 by touching *Enable” under the

System/Evaporator tab.

. Enable Evaporator #2 by touching *Enable” under the

System/Evaporator tab.

. Start the compressor by towching the "Auto” tab in the

top left home screen under Control Mode. “Manual®
or ‘Remote could also be selected depending on site
specific preferences.

. Confirm that the unit continues to operate within its

design parameters, by logging and reviewing operat-
img data and by visual inspection.

. Perform any wnit maintenance at the intervals speci,

fied by the I0M

. Actively monitor coil frosting and adjust dgé

Temporary

Dehydration of newly constmu
CUFing.

formation on Hot Starts and elevated
temperature operations.

Fun mode must be in *Hold™ to wnload
manialby.

. Activate the machine room exhaust fan by tuming the

knob on the outside control panel to"HAND"

. [Riefer to site specific leak control procadures.

Automatic control panel function.

Ses SO-ESDH) and S0-E50-02 for
automatic control panel emergency
shutdown functions.

Perform pre-startup safety review in accordance with
O5HA 29 CFR 1910.119().

. Visually check the system for Lockout/Tagout devices.

. Using 4. 1.7 Wakve Positions verify all valves are in the

comect positions for operation of the unit.

. [Follow steps 1-7 of Initial Startup Procedure




6. Maintenance
Who writes procedures?

The manufacturer of packaged systems, or the installing contractor for field built
systems, should provide a maintenance schedule. The owner’s primary responsibility is
to confirm that a maintenance program is provided and implemented.

Manufacturer Contractor

, , Provide maintenance
Provide maintenance schedule (site built Ensure that

schedule (packaged system) maintenance is

system) Dertorm performed

maintenance at
owner’s request

a r NATURAL REFRIGERATION CONFERENCE & EXPO » =
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6. Maintenance

EQUIPMENT TEST ORINSPECTION FREQUENCY
Maonitor and fill in daily log sheet | Once a Day

Equipment Maintenance

Monthly Maintenance of a low Chal Conduct a thorough inspaction
. of the refrigeration system using
lubﬂcdo Mk mobors P« mo nstructions inspecti{:n chiecklists such as Once a Year
2. Inspect and clean heat exchanger su , 0% NeCassa Entire System those in IIAR Bullstin #109
L " yste Conduct a thorough inspaction
. of the refrigeration system using
Quarkrly Maintenance of a Low Charge Ammonia System inspection checklists such as Once Every Five Yz
1. Inspect condition of the compressor drive, including guords those in IIAR Bulletin #109 by an
fn P "9 outside contractor
2. Inspect control indicator lights. Monitor condenser water treat-
ment system
3. Inspect and test ammonia detection audible and visual alarms. Flate and Shell Condenser -
(Water Cooled Units) Check cooling tower la_ns, guag
4. Inspect piping for corrosion and insulaion domage.

Annvual Maintenance of a Low Charge Ammenia System Air Cooled Condenser
{Air Cooled Units)
1. Inspect compressors per manufocherar’s instructions.
2. Check, dean, or reploce comprassor filkers and strainers, including ofl filter if necossary.
3. Cleon alrcooled condenser Hns, It necessary.
4. Calibrate thermocouples, temperature probes, and gas deteciors
5. Inspect electrical connections for tightness or perform a thermal scan. Ol analysis Evary Six Months
6. Anclyzo comprossor oil ond reploce if necessary, ?E :Sz:r::m‘;amm = Once a Year
Compressor pling " | Oncea'Year
ments for wear
Test Emergency Stop Switch [E-Stop) Thorough inspection of shaft
1. Inform oll necessary personnel that the low charge ammonia refrigeration systom will bo shut seal, check valve, oil solenoid Every 5,000 hours
4 FEag tod of ime valve, oil stop valve, il filter, !
period bearings
2. Activato the ESiop. Replace shaft seal, chackvalve | Every 20,000 to 40,000 Hours or
and bearings Basad on Operating Conditions
3 Vodf'ythoﬂhosysbmhosbomcmploblysbvtdwn Every 100,000 Hours or Based on
Replace oil solencid valve Operating Conditi
4. ¥ the EStop fails to operate when tested, initiate corrective measures immediately to resolve the - : perating onahons
dofici ; Check pump bearing monitor Every Six Months
’ Recirculator System Test the high level compressor Onca 3 Yaar
if the EStop functions properly, restart the system folowmg the operating procedure. cutout on the recirculator vessel
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/. Training
How does it get done?

Many low charge ammonia refrigeration systems are designed for unattended operation
with monitored control. Therefore, the installing contractor or manufacturer will often
provide training. The owner’s primary responsibility is to ensure that servicing entity has
proper credentials and appropriate provisions for emergency action plans.

Manufacturer Contractor
Provide initial Provide initial Ensure that
training at owner’s training at owner’s employees receive
request (package request (site built training
systems) systems)

S
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/. Training

Date of Training:

Description of Training:

Participants:

Trainess:

Trainer:

Method of Competency Verification:
O Observation 0O Discussion O Demonstration

O Cral Exam O Written Exam O Other
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8. Refrigeration Management Program Review
How to keep current?

Re-evaluating compliance with the ARM-LC Program periodically is important. The
servicing entity can perform most self-audits. The owner’s primary responsibility
is to ensure that a refrigeration management program is reviewed periodically to

address any safety or compliance issues.

Manufacturer Contractor

o . , * Perform a Self
* N/A—support as * Participate in audit Audit every five (5)

requested at owner’s request
years

—
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8. Refrigeration Management Program Review

Cuestion  Progrom Hemeat Cmestion

Respomse  Comments

# Recommendations
Refrigeration Management Program Review Team 13| Religeion Sy Does hereipationsysem dpcumerion e | 1 s
Docsmentfion o descripsion of sty systams?
Ok
Mome  Compmy  Mhe  Egethe  Teamlwde ow
s o " Retigermion Sysem Dos the refigesafion sysiem doamention indude | O s
- Doowmention stuwtuup and commissioning doamesiotin? O
O%: Oko
=
L% Clko 15 Retigermicn Syt Tioes the refrigeeaion syskem documentmion ndude | [ s
O%s Oko Docementusion wsike map indicaiing the loii of fhe low charge Ot
ammonic sehigansion syens?
mL
Refrigeration Management Program Review Questions 16| Sl R i sty e B eromad cn oo C1 s
dhoz ammonin = Figaroien sysiem? Do
M/
17 Sakety Revisw Hrez all sefety rewiew rEcommendimiore been [ e
mieszed? O
OM/L
18 Sakety Review Hizs o repoet besss prepored for nch sofety seview? | (] s
Ok
Refrigeration Management Program Review Recommendations : _ SLL
(permiing md Moinkzam Howe apercting and moinfenosc: pocadwzs e | O s
Froceduss mapoed o ouiing he s 1o soisly opere oad O
. . miaimain the lew chorgs ammcnis r=tigemion
Responsible Person  Dwe Date  Aciwal Desaiption of Resolution —— onL
m_ d 5‘..'-" Opering mnd Weintesc: Az the oparring ond mannace acadess radily | (] e
. Froceduss avalable i parsonie| esponsitle for performing the Ol
Date Docomeontation o k!
mL
(pering md Moinfsoo: Hires pevofing and mointenosc: pocdeess b | O s
7 Proceduss wnewad perndioaly o sane hat ey mfed Do
e opeTting pocie!
M/
Naintensce Hizs o mainfenonce progeam been dewskpad fhe | O] e
low chome ammonio reffigenion sysiam? O
OM/L
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9. Incident Investigations
How does it get done?

When an incident occurs, the owner’s primary responsibility is to initiate an
investigation. The owner will often solicit assistance from the servicing contractor
when performing an incident investigation.

Manufacturer Contractor
N/A — support as Participate in Investigate incidents
requested investigations at AT e R

4
owner’s request measures are

implemented

)
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9. Incident Investigations

Date of Incident:

Date of Investigation:

Description of Incident:

Factors that Contributed to the Incident (Select All that Apply):

O Equipment Failure O Human Error O Design Failure

O Unusual Weaiher O Maintenance Activity/Inactivity O Bypass Condition
O Ower-Pressurization O Unsvitable Equipment O Management Error
0O Ciher

Incident Investigation Recommendations:

Responsible Person  Duoc Dofe  Adwd Desaiption of Resolution
Completion  ond Supperiing

Data Documontation

Incident Investigation Leader:

ar NATURAL REFRIGERATION CONFERENCE & EXPO » ARCF 5, 2019 .
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= 10. Contractors -
How to do it right?

Owner’s primary respon5|b|I|t|es are to select a qualified contractor, inform them
of site emergency procedures & periodically evaluate contractor. The manufacturer
of a packaged system should prowde installation instructions and associated safety
precautions for the c$ntractor to f. low. —_—

Manufacturer | Contractor

X :
N : Obtain contractor
Provide installation ! : N :
instructions & safety l Provide qualifications, Review
orecautions to install . documentation of site emergency
& start equipment qualifications to work procedures with
orovided on system contractor, Periodically
evaluate contractor
3 , ‘.‘.' -(,



10. Contractors

] loes the confroctor have experience working on ommonia refrigerfion systems?

O Yes
O Ko
CIN/A

? Hos the controctor implemented o safety peogrom that enswes that confract
employees e frained fo perform their jobs safely?

O Yes
I o
OOIN/A

3 Hos the contmactor been infemed of ol relevont emengency procedwes of the fodlity?

O fes
Ko
CIN/A

4 [loes the contochor have on odequate safefy record?

O Yes
O Mo
CIN/A

(¥ ]

Hos the contmachor been mode oware of ifs resporsitilifies under the ARMAC Progrom?

O Yes
Ko
ONA
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11. Emergency Action and/or Response Programs
What to do in an emergency?

The owner’s primary responsibility is to update any existing emergency action
plan and/or response program to ensure that the plan reflects the installation of
the low charge ammonia refrigeration system on site.

Manufacturer Contractor

Update EAP to include
consideration of ammonia
system, Ensure
employees are trained,
Coordinate with local
responders, Notify
contractor and authorities
if a release occurs

N/A Provide documentation to
address emergency
actions if applicable to
services provided
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11. Emergency Action and/or Response Programs

Name Phone Mumber  Coordination Description

Fire,/Police / Ambulance m Rnilabdz for ol emergency situofions.
National ‘ Will be nofified in the event of on acddental release of anhydrous ommania of
: (800) 4243307 100 Ib or more over @ 24-4r perind.
Local Fire Depariment Brmikatlz for resporse to fires ond ofher ememencies.
Local Pelice Department Bmilhle for resporse fo mimind ociiy.
Local Sheriff's Office Rmikatlz for resporse to crimind activity.
Local Hozmat Team Bmikatl= for emengency resporse odfvities hat the facifty monot hondle.
Er e OSHA Regional Offica Bery work+elnted employes fofdlifies or ootsiophes must be reported fo OSHA
Plan 1234 Main Streat Nearest locd haspite.
Somewhere, CA 99999
Safety /Environmental Consultant Provides emengency responsz and ammonia compliance consulfation.
Company Contacts
* Hame .
+ Home Company employees, manogement whe must be noffied during an event.
* Hame
Refrigeration Contracier Company refrigerafion conocor.
Offsite Contacts
= Meighber 1 Businesses and ofher pubiic receptors that could be impocted by on oocidentdl
= Heighber 2 releme.
= Meighbor 3

)
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12. Environmental Safety Evaluation
How to determine the impact of a release?

The design consultant, manufacturer or installing contractor may provide the
initial environmental safety evaluation. The owner is responsible for confirming
that the initial environmental safety evaluation is performed as part of the
installation and service agreement and reviewed every five years thereafter.

Provide Hazard Provide Hazard Obtain Hazard
Assessment criteria Assessment Assessment
(packaged systems) documentation documentation

Review and update
every five (5) years

a r NATURAL REFRIGERATION CONFERENCE & EXPO »
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12. Environmental Safety Evaluation

Appendix L — Hazard Assessment Report Template

Date:

System Name:

Release Scenario:

The worst-case release scenario of the low charge ammonia refrigeration system is the
failure of a system component causing a complete loss of refrigerant over a 10-minute
duration as recommended in Il1AR's Low Charge Ammonia Refrigeration Management
(ARM-LC) Program.

Details of Release:

Chemical Mame: Ammonia

Physical State:  Gas Liguified by Pressure
Scenario:  Liquid Spill and Vaporization
Quantity Released (Ib):
Release Rate (Ib/min):
Release Duration (min): 10
Wind Speed (m/s): 1.5

Atmospheric Stability Class: F
Surface Roughness:
Distance to Toxic Endpoint (miles):
Estimated Residential Population
Within Distance to Endpoint:
Release Location (Inside/Outside):

Public Receptors Within Distance to Endpoint:

[ Schools I Recreational Areas
[ Prisons 1 Hospitals
1 Major Commercial Offices or 1 Day Cares

Industrial Areas O Mational or State Parks, Forests, or

I Parks Monuments
1 Health Care Facilities I Federal Wildemess Areas
1 Residences 1 Other:

l la r NATURAL REFRIGERATION CONFERENCE & EXPO .
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13. Managing Changes
Has anything been changed?

The servicing entity typically makes any changes to a low charge ammonia
refrigeration system. When a change occurs, the servicing entity should supply
documentation describing the change. The owner’s primary responsibility is to
confirm that changes are properly documented and received.

Manufacturer Contractor

e Provide e Provide e Ensure that changes
documentation documentation (site are documented
(packaged systems) built systems)

2 I MARGCH 3-6, 2019 | PHBENIX CONVENTION CENTER




13. Managing Changes

Question Question Response Comments /
# Recommendations
1 Is the scope of the change such that no new hazards are introduced thot were | I Yes
not previously considered during the safefy review? If the change will infroduce TN
new hazards, a safety review should be performed on the change.
CIN/A
1 Has the refrigeration system documentation been updated to reflect the system | CJ Yes
?
change Tho
CIN/A

l lar NATURAL REFRIGERATION CONFERENCE & EXPQO » .
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GROWING ARM-LC APPLICATIONS - LOW CHARGE NH3 SYSTEMS

PROCESS COOLING

\\\- - ol - e ot ) = R RO
S i P 5 F AT,

DISTRIBUTION FACILITIES PARATION PHARMACEUTICAL & BIOSCIENCE

e _'-‘.. -,

R e =
DATA CENTERS

- -—
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ARM-LC REDUCTION OF NH3 CHARGE & SAFER SYSTEM OPERATION

RECOGNIZED SAFETY BENEFITS OF ARM-LC:

Reduced liability & exposure to fines

y & eXp Health
Inherently Safer Technology and
Lower Regulatory Burden Safety *
Reduced off site consequences -

Strong Compliance with codes & standards

Hazards |dentified sooner OTHER BENEFITS OF PACKAGED LC:

Strong quality control & testing

: Can have Lower Energy Usage
Great documentation

Eliminate Central Machine Room

V VV VYV V V V VYV V

Makes training easier _
Faster Installation & Customer Use

Competitive Cost

Easier accelerated tax depreciation
Lower Life Cycle Costs

Latest Technology

V VV V V V VY
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What's Next?

* Please provide feedback & Input
on survey form provided

« Compliance Guideline Committee
can continue development

« Possible areas of updates:

» Less than 100 Ib?

» Benefits of lower offsite consequences?
» Accessorize with safety options

» Code updates (IIAR-2)?

= Comparison - don’t forget HCFC’s must

comply with EPA's 608 regulation....and
eventually HFC'’s too!

@O
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efrigeration Manag
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sfrigeration
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Stationary Refrigeration and Air Cons

Managing Section 608
Refrigeration and A/C  Technician
Equipment Certification

® Certification

® Test Topics
® Leak Repair ® Section 608 Certification Programs

Befrigerant Sales and Distribution *® Steps For Replacing a Lost Section 608

. P

Begulatory Updates ® Resources for Technicians
Reclaiming, Resources for
Recovering and Stationary Equipment
Disposing of Owners
Refrlgerants ® For Businesses

® Refrigerant Reclamation
® Recovery Equipment Certification

® Safe Disposal
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