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SSAAFFEETTYY WWAARRNNIINNGG
Only qualified personnel should install and service the equipment. The installation, starting up, and servicing of heating, ventilating, and air-conditioning
equipment can be hazardous and requires specific knowledge and training. Improperly installed, adjusted or altered equipment by an unqualified person
could result in death or serious injury. When working on the equipment, observe all precautions in the literature and on the tags, stickers, and labels that
are attached to the equipment.
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Introduction
Read this manual thoroughly before operating or
servicing this unit.

Warnings, Cautions, and Notices
Safety advisories appear throughout this manual as
required. Your personal safety and the proper
operation of this machine depend upon the strict
observance of these precautions.

The three types of advisories are defined as follows:

WARNING
Indicates a potentially hazardous situation
which, if not avoided, could result in death or
serious injury.

CAUTION
Indicates a potentially hazardous situation
which, if not avoided, could result in minor or
moderate injury. It could also be used to alert
against unsafe practices.

NOTICE
Indicates a situation that could result in
equipment or property-damage only
accidents.

Important Environmental Concerns
Scientific research has shown that certain man-made
chemicals can affect the earth’s naturally occurring
stratospheric ozone layer when released to the
atmosphere. In particular, several of the identified
chemicals that may affect the ozone layer are
refrigerants that contain Chlorine, Fluorine and Carbon
(CFCs) and those containing Hydrogen, Chlorine,
Fluorine and Carbon (HCFCs). Not all refrigerants
containing these compounds have the same potential
impact to the environment. Trane advocates the
responsible handling of all refrigerants-including
industry replacements for CFCs and HCFCs such as
saturated or unsaturated HFCs and HCFCs.

Important Responsible Refrigerant
Practices
Trane believes that responsible refrigerant practices
are important to the environment, our customers, and
the air conditioning industry. All technicians who
handle refrigerants must be certified according to local
rules. For the USA, the Federal Clean Air Act (Section
608) sets forth the requirements for handling,
reclaiming, recovering and recycling of certain
refrigerants and the equipment that is used in these
service procedures. In addition, some states or
municipalities may have additional requirements that
must also be adhered to for responsible management
of refrigerants. Know the applicable laws and follow
them.

WWAARRNNIINNGG
PPrrooppeerr FFiieelldd WWiirriinngg aanndd GGrroouunnddiinngg
RReeqquuiirreedd!!
FFaaiilluurree ttoo ffoollllooww ccooddee ccoouulldd rreessuulltt iinn ddeeaatthh oorr
sseerriioouuss iinnjjuurryy..
AAllll ffiieelldd wwiirriinngg MMUUSSTT bbee ppeerrffoorrmmeedd bbyy qquuaalliiffiieedd
ppeerrssoonnnneell.. IImmpprrooppeerrllyy iinnssttaalllleedd aanndd ggrroouunnddeedd
ffiieelldd wwiirriinngg ppoosseess FFIIRREE aanndd EELLEECCTTRROOCCUUTTIIOONN
hhaazzaarrddss.. TToo aavvooiidd tthheessee hhaazzaarrddss,, yyoouu MMUUSSTT ffoollllooww
rreeqquuiirreemmeennttss ffoorr ffiieelldd wwiirriinngg iinnssttaallllaattiioonn aanndd
ggrroouunnddiinngg aass ddeessccrriibbeedd iinn NNEECC aanndd yyoouurr llooccaall//
ssttaattee//nnaattiioonnaall eelleeccttrriiccaall ccooddeess..

WWAARRNNIINNGG
PPeerrssoonnaall PPrrootteeccttiivvee EEqquuiippmmeenntt ((PPPPEE))
RReeqquuiirreedd!!
FFaaiilluurree ttoo wweeaarr pprrooppeerr PPPPEE ffoorr tthhee jjoobb bbeeiinngg
uunnddeerrttaakkeenn ccoouulldd rreessuulltt iinn ddeeaatthh oorr sseerriioouuss iinnjjuurryy..
TTeecchhnniicciiaannss,, iinn oorrddeerr ttoo pprrootteecctt tthheemmsseellvveess ffrroomm
ppootteennttiiaall eelleeccttrriiccaall,, mmeecchhaanniiccaall,, aanndd cchheemmiiccaall
hhaazzaarrddss,, MMUUSSTT ffoollllooww pprreeccaauuttiioonnss iinn tthhiiss mmaannuuaall
aanndd oonn tthhee ttaaggss,, ssttiicckkeerrss,, aanndd llaabbeellss,, aass wweellll aass tthhee
iinnssttrruuccttiioonnss bbeellooww::

•• BBeeffoorree iinnssttaalllliinngg//sseerrvviicciinngg tthhiiss uunniitt,,
tteecchhnniicciiaannss MMUUSSTT ppuutt oonn aallll PPPPEE rreeqquuiirreedd ffoorr
tthhee wwoorrkk bbeeiinngg uunnddeerrttaakkeenn ((EExxaammpplleess;; ccuutt
rreessiissttaanntt gglloovveess//sslleeeevveess,, bbuuttyyll gglloovveess,, ssaaffeettyy
ggllaasssseess,, hhaarrdd hhaatt//bbuummpp ccaapp,, ffaallll pprrootteeccttiioonn,,
eelleeccttrriiccaall PPPPEE aanndd aarrcc ffllaasshh ccllootthhiinngg))..
AALLWWAAYYSS rreeffeerr ttoo aapppprroopprriiaattee SSaaffeettyy DDaattaa
SShheeeettss ((SSDDSS)) aanndd OOSSHHAA gguuiiddeelliinneess ffoorr
pprrooppeerr PPPPEE..

•• WWhheenn wwoorrkkiinngg wwiitthh oorr aarroouunndd hhaazzaarrddoouuss
cchheemmiiccaallss,, AALLWWAAYYSS rreeffeerr ttoo tthhee aapppprroopprriiaattee
SSDDSS aanndd OOSSHHAA//GGHHSS ((GGlloobbaall HHaarrmmoonniizzeedd
SSyysstteemm ooff CCllaassssiiffiiccaattiioonn aanndd LLaabbeelllliinngg ooff
CChheemmiiccaallss)) gguuiiddeelliinneess ffoorr iinnffoorrmmaattiioonn oonn
aalllloowwaabbllee ppeerrssoonnaall eexxppoossuurree lleevveellss,, pprrooppeerr
rreessppiirraattoorryy pprrootteeccttiioonn aanndd hhaannddlliinngg
iinnssttrruuccttiioonnss..

•• IIff tthheerree iiss aa rriisskk ooff eenneerrggiizzeedd eelleeccttrriiccaall
ccoonnttaacctt,, aarrcc,, oorr ffllaasshh,, tteecchhnniicciiaannss MMUUSSTT ppuutt
oonn aallll PPPPEE iinn aaccccoorrddaannccee wwiitthh OOSSHHAA,, NNFFPPAA
7700EE,, oorr ootthheerr ccoouunnttrryy--ssppeecciiffiicc rreeqquuiirreemmeennttss
ffoorr aarrcc ffllaasshh pprrootteeccttiioonn,, PPRRIIOORR ttoo sseerrvviicciinngg
tthhee uunniitt.. NNEEVVEERR PPEERRFFOORRMM AANNYY SSWWIITTCCHHIINNGG,,
DDIISSCCOONNNNEECCTTIINNGG,, OORR VVOOLLTTAAGGEE TTEESSTTIINNGG
WWIITTHHOOUUTT PPRROOPPEERR EELLEECCTTRRIICCAALL PPPPEE AANNDD
AARRCC FFLLAASSHH CCLLOOTTHHIINNGG.. EENNSSUURREE
EELLEECCTTRRIICCAALL MMEETTEERRSS AANNDD EEQQUUIIPPMMEENNTT AARREE
PPRROOPPEERRLLYY RRAATTEEDD FFOORR IINNTTEENNDDEEDD
VVOOLLTTAAGGEE..
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WWAARRNNIINNGG
FFoollllooww EEHHSS PPoolliicciieess!!
FFaaiilluurree ttoo ffoollllooww iinnssttrruuccttiioonnss bbeellooww ccoouulldd rreessuulltt iinn
ddeeaatthh oorr sseerriioouuss iinnjjuurryy..

•• AAllll TTrraannee ppeerrssoonnnneell mmuusstt ffoollllooww tthhee
ccoommppaannyy’’ss EEnnvviirroonnmmeennttaall,, HHeeaalltthh aanndd SSaaffeettyy
((EEHHSS)) ppoolliicciieess wwhheenn ppeerrffoorrmmiinngg wwoorrkk ssuucchh aass
hhoott wwoorrkk,, eelleeccttrriiccaall,, ffaallll pprrootteeccttiioonn,, lloocckkoouutt//
ttaaggoouutt,, rreeffrriiggeerraanntt hhaannddlliinngg,, eettcc.. WWhheerree llooccaall
rreegguullaattiioonnss aarree mmoorree ssttrriinnggeenntt tthhaann tthheessee
ppoolliicciieess,, tthhoossee rreegguullaattiioonnss ssuuppeerrsseeddee tthheessee
ppoolliicciieess..

•• NNoonn--TTrraannee ppeerrssoonnnneell sshhoouulldd aallwwaayyss ffoollllooww
llooccaall rreegguullaattiioonnss..

WWAARRNNIINNGG
RReeffrriiggeerraanntt MMaayy BBee UUnnddeerr PPoossiittiivvee
PPrreessssuurree!!
FFaaiilluurree ttoo ffoollllooww iinnssttrruuccttiioonnss bbeellooww ccoouulldd rreessuulltt iinn
aann eexxpplloossiioonn wwhhiicchh ccoouulldd rreessuulltt iinn ddeeaatthh oorr
sseerriioouuss iinnjjuurryy oorr eeqquuiippmmeenntt ddaammaaggee..
SSyysstteemm ccoonnttaaiinnss rreeffrriiggeerraanntt aanndd mmaayy bbee uunnddeerr
ppoossiittiivvee pprreessssuurree;; ssyysstteemm mmaayy aallssoo ccoonnttaaiinn ooiill..
RReeccoovveerr rreeffrriiggeerraanntt ttoo rreelliieevvee pprreessssuurree bbeeffoorree
ooppeenniinngg tthhee ssyysstteemm.. SSeeee uunniitt nnaammeeppllaattee ffoorr
rreeffrriiggeerraanntt ttyyppee.. DDoo nnoott uussee nnoonn--aapppprroovveedd
rreeffrriiggeerraannttss,, rreeffrriiggeerraanntt ssuubbssttiittuutteess,, oorr nnoonn--
aapppprroovveedd rreeffrriiggeerraanntt aaddddiittiivveess..

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
MMiixxiinngg rreeffrriiggeerraannttss oorr ooiillss ccoouulldd rreessuulltt iinn
eeqquuiippmmeenntt ddaammaaggee iinncclluuddiinngg bbeeaarriinngg ddaammaaggee,,
iinnttrroodduuccttiioonn ooff aacciiddss iinnttoo tthhee cchhiilllleerr,, oorr ccoonnttiinnuuoouuss
ppuurrggee ppuummpp--oouutt iinn hhiigghh--hheeaadd//hhiigghh aammbbiieenntt
aapppplliiccaattiioonnss..
CCeennTTrraaVVaacc cchhiilllleerrss aarree mmaannuuffaaccttuurreedd wwiitthh
ddiiffffeerreenntt rreeffrriiggeerraanntt//ooiill ssyysstteemmss:: 11)) cchhiilllleerrss uussiinngg
RR--112233 rreeffrriiggeerraanntt aanndd OOIILL0000002222 ccoommpprreessssoorr ooiill,,
aanndd 22)) cchhiilllleerrss uussiinngg RR--551144AA rreeffrriiggeerraanntt aanndd
OOIILL0000333344//OOIILL0000333355 ccoommpprreessssoorr ooiill..
VVeerriiffyy pprrooppeerr rreeffrriiggeerraanntt aanndd ooiill ffoorr yyoouurr cchhiilllleerr
aanndd ddoo NNOOTT mmiixx rreeffrriiggeerraannttss oorr ooiillss!!

IImmppoorrttaanntt:: This Installation, Operation, and
Maintenance manual is for application with
R-123 refrigerant and OIL00022 compressor
oil. Verify proper refrigerant and
compressor oil for your chiller before
proceeding!

Copyright
This document and the information in it are the
property of Trane, and may not be used or reproduced
in whole or in part without written permission. Trane
reserves the right to revise this publication at any time,
and to make changes to its content without obligation
to notify any person of such revision or change.

Trademarks
All trademarks referenced in this document are the
trademarks of their respective owners.

Revision History
Revi-
sion

Description

G Updated X-code on cover. Updated the “CTV Low-
Pressure Refrigerant Container Return Shipping
Procedure,” p. 9 to include an online return shipping
process. Removed the Forms section.

Reference Materials
• Chemours R-123 MSDS

• Chemours “R-123 Properties, Uses, Storage, and
Handling”

• Trane Service Bulletin CTV-SB-97 (or the most
recent version)

• Trane Service Bulletin CTV-SB-82E (or the most
recent version)

• BSR/ASHRAE Standard 15

• Code of Federal Regulations, Title 29, Part 1910

IInnttrroodduuccttiioonn
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Jobsite Requirements
General Information

WWAARRNNIINNGG
RReeffrriiggeerraanntt MMaayy BBee UUnnddeerr PPoossiittiivvee
PPrreessssuurree!!
FFaaiilluurree ttoo ffoollllooww iinnssttrruuccttiioonnss bbeellooww ccoouulldd rreessuulltt iinn
aann eexxpplloossiioonn wwhhiicchh ccoouulldd rreessuulltt iinn ddeeaatthh oorr
sseerriioouuss iinnjjuurryy oorr eeqquuiippmmeenntt ddaammaaggee..
SSyysstteemm ccoonnttaaiinnss rreeffrriiggeerraanntt aanndd mmaayy bbee uunnddeerr
ppoossiittiivvee pprreessssuurree;; ssyysstteemm mmaayy aallssoo ccoonnttaaiinn ooiill..
RReeccoovveerr rreeffrriiggeerraanntt ttoo rreelliieevvee pprreessssuurree bbeeffoorree
ooppeenniinngg tthhee ssyysstteemm.. SSeeee uunniitt nnaammeeppllaattee ffoorr
rreeffrriiggeerraanntt ttyyppee.. DDoo nnoott uussee nnoonn--aapppprroovveedd
rreeffrriiggeerraannttss,, rreeffrriiggeerraanntt ssuubbssttiittuutteess,, oorr nnoonn--
aapppprroovveedd rreeffrriiggeerraanntt aaddddiittiivveess..

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
MMiixxiinngg rreeffrriiggeerraannttss oorr ooiillss ccoouulldd rreessuulltt iinn
eeqquuiippmmeenntt ddaammaaggee iinncclluuddiinngg bbeeaarriinngg ddaammaaggee,,
iinnttrroodduuccttiioonn ooff aacciiddss iinnttoo tthhee cchhiilllleerr,, oorr ccoonnttiinnuuoouuss
ppuurrggee ppuummpp--oouutt iinn hhiigghh--hheeaadd//hhiigghh aammbbiieenntt
aapppplliiccaattiioonnss..
CCeennTTrraaVVaacc cchhiilllleerrss aarree mmaannuuffaaccttuurreedd wwiitthh
ddiiffffeerreenntt rreeffrriiggeerraanntt//ooiill ssyysstteemmss:: 11)) cchhiilllleerrss uussiinngg
RR--112233 rreeffrriiggeerraanntt aanndd OOIILL0000002222 ccoommpprreessssoorr ooiill,,
aanndd 22)) cchhiilllleerrss uussiinngg RR--551144AA rreeffrriiggeerraanntt aanndd
OOIILL0000333344//OOIILL0000333355 ccoommpprreessssoorr ooiill..
VVeerriiffyy pprrooppeerr rreeffrriiggeerraanntt aanndd ooiill ffoorr yyoouurr cchhiilllleerr
aanndd ddoo NNOOTT mmiixx rreeffrriiggeerraannttss oorr ooiillss!!

IImmppoorrttaanntt:: This Installation, Operation, and
Maintenance manual is for application with
R-123 refrigerant and OIL00022 compressor
oil. Verify proper refrigerant and
compressor oil for your chiller before
proceeding!

Regulations regarding waste handling are constantly
changing. To ensure that your office and personnel are
in compliance with the latest federal, state, and local
regulations, contact your local waste management
office for the proper procedures on handling, disposal,
transporting and storage of oil, oil filters, and filter drier
cores.

Although this guide was prepared for the safe handling
of low-pressure refrigerants, i.e. R-11, R-113, and R-123,
many of the same procedures may be applied for the
safe handling of all refrigerants. Because these are
updated guidelines, procedures for the service
technician’s conservation and safe handling of low-
pressure refrigerants in Trane® chillers will differ from
guidelines previously published.

Many items listed in this guide are suggested by
specific reference and vendor information; see
“Reference Materials,” p. 3. At appropriate times

throughout this guide, you will be referred back to this
introduction with regard to regulations for the handling
and disposal of waste materials.

Read Appropriate Service
Literature
Refer to the service literature that shipped with your
unit prior to servicing equipment. Additional
information is available in the following documents:

• Refrigerant Safety in HVAC Applications (TECH-
PRA010-EN)

• General Service Bulletin: Recommendations for Oil
Analysis, Oil Types, Oil Changes and Horizontal Oil
Filter Modification on Centrifugal Compressors
(CTV-SB-19D)

Inspect Equipment Room
Comply with the local safety codes that are applicable
to your geographical area; refer to ASHRAE
Standard 15 if local codes are not yet updated to
accommodate the alternative refrigerant. Trane
recommends that all equipment rooms meet ASHRAE
Standard 15 requirements as a minimum. All
commonly used low-pressure and high-pressure
refrigerants are included in ASHRAE Standard 15.

In addition to standard code practices of the past,
ASHRAE Standard 15 defines four additional key areas
that should be followed for all refrigerants. A Personal
Breathing Apparatus is no longer required by ASHRAE
Standard 15, but may be required by local codes.

RReeffrriiggeerraanntt DDeetteeccttoorr—Sensors that are capable of
monitoring the appropriate refrigerant concentration
levels are required for all refrigerants.

MMeecchhaanniiccaall VVeennttiillaattiioonn—Use mechanical ventilation
sized as directed in ASHRAE Standard 15 (typically not
required for penthouse and lean-to applications). Check
ASHRAE Standard 15 and local codes for details.

AAllaarrmmss—Use an alarm activated at, or below, the TLV-
TWA or equivalent.

NNoottee:: For R-11 and R-123 there is no TLV-TWA, so the
AEL is used as the equivalent; refer to the
following table.

The alarm shall annunciate visual and audible alarms
inside the refrigerating machinery room and outside
each entrance to the refrigerating machinery room.

The alarms required in this section shall be of the
manual reset type with the reset located inside the
refrigerating machinery room.

Alarms set at other levels (such as IDLH) and automatic
reset alarms are permitted in addition to those required
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by this section. The meaning of each alarm shall be
clearly marked with signs near the annunciators.

Table 1. Allowable personal exposure levels for R-11
and R-123

Exposure
Level Source R-123 (ppm) R-11 (ppm)

WEEL(a) AIHA(b) 50(c) Not Established

Ceiling(d) OSHA(e) Not Established 1,000

AEL(f) Chemours(g) 50 1,000

EEL(h) Chemours(g) 1,000 Not Established
(a) PEL = Permissible Exposure Limit. OSHA time-weighted average

limit. Employee’s average airborne exposure in any eight-hour work
shift of a 40-hour work week, which shall not be exceeded.

(b) Ceiling = Employee’s exposure level, which shall not be exceeded for
any time period.

(c) AEL = Acceptable Exposure Level. Employee’s average airborne
exposure in any eight-hour work shift of a 40-hour work week, which
shall not be exceeded.

(d) EEL = Emergency Exposure Level. Maximum exposure-level ceiling
during emergency situations, such as a spill or accidental chemical
release. Exposure duration shall not exceed one hour. Escape is
feasible without suffering any escape-impairing or irreversible effects
on employee health.

(e) AIHA = American Industrial Hygiene Association.
(f) OSHA = Occupational Safety and Health Administration.
(g) Chemours = Chemours chemicals.
(h) ppm = Parts Per Million.

Purge Venting
Pipe the relief device and purge outdoors using
refrigerant-compatible materials, and refer to the

Installation, Operation, and Maintenance manual that
shipped with your unit. A drip-leg with a shutoff valve
should be provided on the vent piping. Check for liquid
accumulation in the drip leg at regular maintenance
intervals.

Figure 1. Rupture disc relief piping arrangement

Alternate

RoofOutside wall

Be sure to 
support 
this pipe

Flexible steel 
construction

Rupture disc 
assembly

Drip leg (length as 
needed for easy access) 

Drain valve 
(1/4-in. FL x 1/4-in. NPT)

JJoobbssiittee RReeqquuiirreemmeennttss
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Checking the Machine for Integrity
WWAARRNNIINNGG

RReeffrriiggeerraanntt VVaappoorr HHaazzaarrdd!!
RReeffrriiggeerraanntt vvaappoorrss mmaayy ccoolllleecctt aanndd ccoonncceennttrraattee iinn
ccoonnffiinneedd ssppaacceess oorr llooww llyyiinngg aarreeaass wwhhiicchh wwiillll
rreessuulltt iinn tthhee ddiissppllaacceemmeenntt ooff aaiirr.. TThhiiss ppoosseess aa
ppootteennttiiaall hheeaalltthh rriisskk dduuee ttoo ssuuffffooccaattiioonn.. FFaaiilluurree ttoo
ffoollllooww pprrooppeerr hhaannddlliinngg gguuiiddeelliinneess ccoouulldd rreessuulltt iinn
ddeeaatthh oorr sseerriioouuss iinnjjuurryy..
RReeffeerr ttoo tthhee aapppprroopprriiaattee MMSSDDSS oorr SSDDSS sshheeeettss aanndd
OOSSHHAA//GGHHSS gguuiiddeelliinneess ffoorr iinnffoorrmmaattiioonn rreeffeerrrriinngg ttoo
aalllloowwaabbllee ppeerrssoonnaall eexxppoossuurree lleevveellss aanndd hhaannddlliinngg
gguuiiddeelliinneess..

Check Refrigerant Detector
Check the refrigerant detector for current levels in the
equipment room. If high concentrations exceeding the
applicable exposure limit are indicated, activate
ventilation per ASHRAE Standard 15 to ensure an
adequate supply of fresh air.

Self-Contained Breathing
Apparatus

WWAARRNNIINNGG
SSeellff--CCoonnttaaiinneedd BBrreeaatthhiinngg AAppppaarraattuuss!!
IImmpprrooppeerr uussee ooff aa sseellff--ccoonnttaaiinneedd bbrreeaatthhiinngg
aappppaarraattuuss ccoouulldd rreessuulltt iinn ddeeaatthh oorr sseerriioouuss iinnjjuurryy
ffrroomm ssuuffffooccaattiioonn..
OObbttaaiinn mmeeddiiccaall qquuaalliiffiiccaattiioonn aanndd ffoollllooww ttrraaiinniinngg
gguuiiddeelliinneess bbeeffoorree uussiinngg SSeellff--CCoonnttaaiinneedd BBrreeaatthhiinngg
AAppppaarraattuuss ((SSCCBBAA)) oorr ootthheerr rreessppiirraattoorryy pprrootteeccttiioonn
ddeevviiccee..

Check for the availability of self-contained breathing
apparatus (SCBA) and any other personal safety
equipment. Check local codes, as requirements vary for
providing SCBAs in the equipment room. Make sure
devices are calibrated, tested, and properly maintained.

Review Jobsite Records
Use jobsite records to identify:

1. Recent monitoring levels of refrigerant in the
equipment room.

2. Monitoring equipment calibration intervals versus
the manufacturer’s recommendations (generally
monthly).

3. Operational history of the chiller.

New Units
IImmppoorrttaanntt:: New units that have been factory run-tested

contain residual R-123; vent discharge
outdoors.

Contact your local Trane Service representative to
perform the following checks:

• Check to make sure there is a positive pressure
holding charge.

NNoottee:: New units ship with a 5 psig (34.5 kPag) dry
nitrogen holding charge at nominal 72°F
(22.2°C).

• If the machine is flat, perform positive pressure leak
test.

• For field-assembled units, a leak test is mandatory.

• Begin the evacuation process. Perform standing
leak rise test before charging the unit.

• If leak testing is required, use dry nitrogen to 8 psig
(55.2 kPaG) and check with soap and water, or other
solutions. If a trace gas becomes absolutely
necessary to identify a leak, a small quantity of a
trace gas and dry nitrogen should be used.
Refrigerant and air mixture should NOT be used
due to potentially combustible nature.

Existing Units
Contact your local Trane Service representative to
perform the following checks:

• Check operating logs and purge history for
indications of excessive leaks. Small and large leaks
can be identified by comparing the purge run
minutes per day to the following figure.

• If leaks are noted, perform leak-testing procedure
before adding any refrigerant to the chiller.

Figure 2. Purge operation under typical and leak
conditions
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The preceding figure was created using the average
annual refrigerant leakage rate to be calculated based

on the daily purge pump out time and the unit
refrigerant charge.

CChheecckkiinngg tthhee MMaacchhiinnee ffoorr IInntteeggrriittyy
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Container Return Shipping Procedure
NNoottee:: After commissioning is complete, it is the

installer’s responsibility to transport empty
refrigerant containers to an easily accessible
point of loading to facilitate container return or
recycling.

Use the following procedure for returning empty or
defective containers, or extra (not recovered) product.

1. For returning extra product, contact your Chemours
Sales or Customer Service Representative for
approval and disposition. All product returns are
subject to Chemours approval and will be based on
the ability of Chemours to resell the product.

2. CCoommpplleettee tthhee RReettuurrnn AAuutthhoorriizzaattiioonn ((RRAA)) ffoorrmm.
Returns must be done through the website. This
process simplifies the return process. You can find
the online form (Bill of Lading) via the following
link:

http://www.chemours-site.force.com/BOL

Complete and submit the form using the buttons
located in the lower right-hand side of the form.

NNoottee:: For questions, contact Chemours Customer
Service, 7:30 a.m. to 4:00 p.m. Eastern time,
at (800) 441-9605 extension 1, or email:
CustomerService.fcreturns@chemours.com

3. EEmmppttyy CCyylliinnddeerr RReettuurrnnss: Palletize vertically for a
maximum of nine (9) SUVA® 123 cylinders per
pallet. Band the cylinders together and then band
them to the pallet.

4. DDeeffeeccttiivvee ((LLeeaakkeerrss//DDaammaaggeedd)) CCoonnttaaiinneerrss aanndd
OOtthheerr RReettuurrnn PPrroodduucctt: Consolidate and ship with
return containers. Tag with defective/damage/or full
cylinder labels.

5. CChheemmoouurrss TTrraannssppoorrttaattiioonn ((TTOONNAA)) will contact
the person listed on the submitted Return
Authorization (RA) form to arrange shipment.

Chemours TONA will inform you of the RA number,
carrier, and Chemours return location. Normally,
this is the site that originally shipped product to
you. Write the RA number you are given on the RA
form and Bill of Lading for the carrier.

6. When returning defective or full containers, identify
each container with a “Returned for Inspection”
tag. This tag must be filled out completely and must
cross-reference the RA number and customer
purchase order number.

7. Ship to Chemours. Provide the carrier with a Bill of
Lading and attach the RA form (packing list) to the
shipment.

Acceptable Empty Containers
Any Chemours R-123 returnable container will be
accepted.

NNoottee:: The DOT requires valves to be protected for
shipping on all cylinders, including returned
empties. Contact your customer service
representative for details.

If a container shows visible damage, Chemours will
scrap it out as it cannot be reused. Examples of
damage for which Chemours will scrap cylinders
include:

• Use of a flame on cylinders, as evidenced by burn
marks through the paint.

• Dents of length of 4 in. (101.6 mm) or greater.

• Gouges in the metal to a depth of 3/8 in. (9.5 mm) or
greater.

• Severe rusting (more than 50 percent of the
cylinder).

IImmppoorrttaanntt:: Do NOT apply a flame to cylinders in
order to facilitate faster unloading.

Acceptable Full Containers
Full containers will be accepted if the following criteria
are met:

• The container is full and the protective shrink-wrap
is intact on the valve.

• The container does not show visible damage.

If the shrink-wrap is removed, return the product
through the recovered refrigerant program. Contact
your Chemours sales or customer service
representative for details.

Credits for Full Product Returns
• Credit amount will be based on the customer’s last

purchase price of product.

http://chemours-site.force.com/BOL
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• A 30 percent restocking fee will be assessed based
on the current list price of product unless Chemours
overshipped.

Credits for Returned Empty Cylinders
Empty cylinders returned to Chemours will be accepted
for credit if:

1. The container is less than two years old. To
determine the date of a cylinder, look at the small
sticker. As an example, a sticker that shows 120L8A
or 120/8A is decoded as:

112200 == 112200tthh ddaayy ooff tthhee yyeeaarr
88 == YYeeaarr,, 11999988
LL oorr AA == FFiilllleerr’’ss II..DD..

2. The container does not show visible damage.

3. The container is lightweight or empty, and the
protective shrink-wrap is intact on the valve.

If the shrink-wrap is removed but the customer has
determined that the container is defective, the
defect will be verified by a Chemours site
inspection; refer to next section.

Credits for Returned Defective
Containers
• Credit amount will be based on the current list price

of product.

• If container is full and no defect is found, a
30 percent handling fee will be assessed based on
the current list price of product.

• All defective containers reported and returned by
customer will be inspected to determine
appropriate disposition as shown in the following
table.

• For situations where defect cannot be readily
identified upon receipt, credit will be issued up
front; if defect is later found, offsetting debit will be
applied.

Container
Contents

Shrink-
Wrap Intact

Defect
Confirmed (a) Credit

Charges(b)Partially
Empty Full Yes No Yes No

X X X Full

X X X Full

X X X No credit

X X X Full

X X X
Full less 30%
handling fee

(a) Common defects include broken valves, leaks at valve stems, rupture
disc failure, and empty or lightweight containers with shrink-wrap
intact.

(b) Individual cases will be reviewed with Sales/Marketing for final
disposition.

Palletizing Containers Properly
1. Verify that the cylinders (valves, plugs, reliefs, etc.)

are secure and not leaking.

2. Identify all containers and pallets with RA tags that
include RA number and customer purchase order
number.

3. Return freight collect. Chemours TONA will tell you
which Chemours location to ship to. Normally, this
is the site that originally shipped the cylinders to
you.

4. All shipments must be properly blocked and
braced.

Empty Cylinder Returns
Empty cylinders should be palletized vertically on a
standard 4-way pallet (preferably on the same pallet(s)
as received) and secured for shipment using adequate
banding materials. Bands should be at two or three
locations vertically (6–12 in. [152.4–304.8 mm] below
the top shoulder, 6–12 in. [152.4–304.8 mm] above the
base, and the center) to ensure the load does not
separate during transport.

Defective Containers
Consolidate ddeeffeeccttiivvee ccoonnttaaiinneerrss with other returned
product for shipping.

EEmmppttyy ccoonnttaaiinneerrss should be returned on the same
pallet(s) as received and properly secured to the pallet
to provide a safe return to Chemours. Use banding to
secure cylinders to pallet(s).

Options for banding material include:

1. Steel banding that uses the 3/4-in. (19.1-mm) wide
by 0.023-in. (0.6-mm) thick banding with 3/4-in.
(19.1-mm) clips. Kits that have the bander, crimper,
seals, and banding are about $275.00 each.

2. Poly strapping. A kit costs about $90.00 including
the tensioner, cutter, buckles, and 1,000 ft (304.8 m)
plastic banding.

Steel banding and poly strapping kits can be ordered
through any local supply house for shipping materials.

Preparing the Bill-of-Lading
Chemours provides a bill-of-lading (BOL) form for
return shipments on their website. All items on this
form should be filled out by the shipper except those
specifically indicated to be filled out by the carrier. The
BOL form must contain the following information:

• Proper shipping name

• Name of carrier

• Date

• Company name and address of shipper

• Signature of shipping company’s representative

• Shipping destination

• Number and types of containers

CCoonnttaaiinneerr RReettuurrnn SShhiippppiinngg PPrroocceedduurree
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• Freight prepaid or collect

• Gross product weight, in pounds (includes the
weight of the containers, except for tank trucks)

• DOT “Nonflammable Gas” placards are not
required for shipments of R-123 in any container
size since this material is not regulated by the DOT.

• Driver’s signature

CCoonnttaaiinneerr RReettuurrnn SShhiippppiinngg PPrroocceedduurree
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