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Introduction
This manual is published for informational purposes only. Thermo King® makes no representations warranties express
or implied, with respect to the information recommendations and descriptions contained herein. Information provided

should not be regarded as all-inclusive or covering all contingencies. If further information is required, Thermo King
Corporation Service Department should be consulted.

TThheerrmmoo KKiinngg’’ss wwaarrrraannttyy sshhaallll nnoott aappppllyy ttoo aannyy eeqquuiippmmeenntt wwhhiicchh hhaass bbeeeenn ““ssoo iinnssttaalllleedd,, mmaaiinnttaaiinneedd,, rreeppaaiirreedd

oorr aalltteerreedd aass,, iinn tthhee mmaannuuffaaccttuurreerr’’ss jjuuddggmmeenntt,, ttoo aaffffeecctt iittss iinntteeggrriittyy..””

MMaannuuffaaccttuurreerr sshhaallll hhaavvee nnoo lliiaabbiilliittyy ttoo aannyy ppeerrssoonn oorr eennttiittyy ffoorr aannyy ppeerrssoonnaall iinnjjuurryy,, pprrooppeerrttyy ddaammaaggee oorr aannyy
ootthheerr ddiirreecctt,, iinnddiirreecctt,, ssppeecciiaall,, oorr ccoonnsseeqquueennttiiaall ddaammaaggeess wwhhaattssooeevveerr,, aarriissiinngg oouutt ooff tthhee uussee ooff tthhiiss mmaannuuaall oorr

aannyy iinnffoorrmmaattiioonn,, rreeccoommmmeennddaattiioonnss oorr ddeessccrriippttiioonnss ccoonnttaaiinneedd hheerreeiinn.. TThhee pprroocceedduurreess ddeessccrriibbeedd hheerreeiinn sshhoouulldd
oonnllyy bbee uunnddeerrttaakkeenn bbyy ssuuiittaabbllyy qquuaalliiffiieedd ppeerrssoonnnneell.. FFaaiilluurree ttoo iimmpplleemmeenntt tthheessee pprroocceedduurreess ccoorrrreeccttllyy mmaayy ccaauussee

ddaammaaggee ttoo tthhee TThheerrmmoo KKiinngg uunniitt oorr ootthheerr pprrooppeerrttyy oorr ppeerrssoonnaall iinnjjuurryy..
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Recover Refrigerant
NNoottee:: In the USA, EPA Section 608 Certification is required to work on refrigeration systems. In the EU, local F-gas

Regulations must be observed when working on refrigeration systems.

At Thermo King®, we recognize the need to preserve the environment and limit the potential harm to the ozone layer

that can result from allowing refrigerant to escape into the atmosphere.

We strictly adhere to a policy that promotes the recovery and limits the loss of refrigerant into the atmosphere.

When working on transport temperature control systems, a recovery process that prevents or minimizes refrigerant

loss to the atmosphere is required by law. In addition, service personnel must be aware of the appropriate European
Union, National, Federal, State, and/or Local regulations governing the use of refrigerants and certification of

technicians. For additional information on regulations and technician programs, contact your local THERMO KING
dealer.

SSeerrvviiccee TToooollss - Use the proper service tools. Gauge manifold sets should include appropriate shutoff valves or

disconnects near the end of each service line.

RReeccoovveerryy EEqquuiippmmeenntt - Recovery equipment must be used. Proper recovering, storing and recycling of refrigerants is

an important part of all service work.

SSeerrvviiccee PPrroocceedduurreess - Recommended procedures must be used to minimize refrigerant loss.

CCoommppoonneennttss mmaayy bbee iissoollaatteedd by closing service valves and performing system pump-downs.

CCoommppoonneennttss uunnaabbllee ttoo bbee iissoollaatteedd for service must be repaired only after refrigerant is properly recovered.

R-404A/R-452A

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
UUssee oonnllyy PPoollyyoolleesstteerr--bbaasseedd rreeffrriiggeerraattiioonn ccoommpprreessssoorr ooiill iinn RR--113344aa//RR--440044AA//RR--445522AA ssyysstteemmss.. SSeeee TThheerrmmoo KKiinngg

PPaarrttss MMaannuuaall ffoorr ppaarrtt nnuummbbeerr..

NNOOTTIICCEE
SSyysstteemm CCoonnttaammiinnaattiioonn!!
DDoo nnoott mmiixx PPoollyyoolleesstteerr aanndd ssttaannddaarrdd ssyynntthheettiicc ccoommpprreessssoorr ooiillss.. KKeeeepp PPoollyyoolleesstteerr ccoommpprreessssoorr ooiill iinn ttiigghhttllyy

sseeaalleedd ccoonnttaaiinneerrss.. IIff PPoollyyoolleesstteerr ooiill bbeeccoommeess ccoonnttaammiinnaatteedd wwiitthh mmooiissttuurree oorr ssttaannddaarrdd ooiillss,, ddiissppoossee ooff
pprrooppeerrllyy––DDOO NNOOTT UUSSEE..

NNOOTTIICCEE
SSyysstteemm CCoonnttaammiinnaattiioonn!!
WWhheenn sseerrvviicciinngg TThheerrmmoo KKiinngg RR--113344aa,, RR--440044AA oorr RR--445522AA uunniittss,, uussee oonnllyy tthhoossee sseerrvviiccee ttoooollss cceerrttiiffiieedd ffoorr aanndd
ddeeddiiccaatteedd ttoo RR--113344aa//RR--440044AA//RR--445522AA rreeffrriiggeerraanntt aanndd PPoollyyoolleesstteerr ccoommpprreessssoorr ooiillss.. RReessiidduuaall nnoonn--HHFFCC

rreeffrriiggeerraannttss oorr ooiillss wwiillll ccoonnttaammiinnaattee RR--113344aa//RR--440044AA//RR--445522AA ssyysstteemmss..

Customer Satisfaction Survey
Let your voice be heard!

Your feedback will help improve our manuals. The survey is accessible through any internet-connected device with a

web browser.

Scan the Quick Response (QR) code or click or type the web address https://tranetechnologies.iad1.qualtrics.com/jfe/
form/SV_2octfSHoUJxsk6x?Q_CHL=qr&Q_JFE=qdg to complete the survey.

IInnttrroodduuccttiioonn
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Safety Precautions

Danger, Warning, Caution, and Notice
Thermo King® recommends that all service be performed by a Thermo King dealer and to be aware of several general

safety practices.

Safety advisories appear throughout this manual as required. Your personal safety and the proper operation of this unit

depend upon the strict observance of these precautions.

De[`ZXk\j Xe `dd`e\ekcp _XqXi[flj j`klXk`fe n_`Z_( `] efk Xmf`[\[( n`cc i\jlck `e [\Xk_ fi j\i`flj `ealip*

De[`ZXk\j X gfk\ek`Xccp _XqXi[flj j`klXk`fe n_`Z_( `] efk Xmf`[\[( Zflc[ i\jlck `e [\Xk_ fi j\i`flj `ealip*

De[`ZXk\j X gfk\ek`Xccp _XqXi[flj j`klXk`fe n_`Z_( `] efk Xmf`[\[( Zflc[ i\jlck `e d`efi fi df[\iXk\ `ealip Xe[ lejX]\

giXZk`Z\j*

De[`ZXk\j X j`klXk`fe k_Xk Zflc[ i\jlck `e \hl`gd\ek fi gifg\ikp)[XdX^\ fecp XZZ`[\ekj*

General Practices

DDAANNGGEERR
HHaazzaarrdd ooff EExxpplloossiioonn!!
NNeevveerr aappppllyy hheeaatt ttoo aa sseeaalleedd rreeffrriiggeerraattiioonn ssyysstteemm oorr ccoonnttaaiinneerr.. HHeeaatt iinnccrreeaasseess iinntteerrnnaall pprreessssuurree,, wwhhiicchh mmiigghhtt

ccaauussee aann eexxpplloossiioonn rreessuullttiinngg iinn ddeeaatthh oorr sseerriioouuss iinnjjuurryy..

DDAANNGGEERR
HHaazzaarrddoouuss GGaasseess!!
RReeffrriiggeerraanntt iinn tthhee pprreesseennccee ooff aann ooppeenn ffllaammee,, ssppaarrkk,, oorr eelleeccttrriiccaall sshhoorrtt pprroodduucceess ttooxxiicc ggaasseess tthhaatt aarree sseevveerree

rreessppiirraattoorryy iirrrriittaannttss wwhhiicchh ccaann ccaauussee sseerriioouuss iinnjjuurryy oorr ppoossssiibbllee ddeeaatthh..

DDAANNGGEERR
RRiisskk ooff IInnjjuurryy!!
KKeeeepp yyoouurr hhaannddss,, ccllootthhiinngg,, aanndd ttoooollss cclleeaarr ooff ffaannss aanndd//oorr bbeellttss wwhheenn wwoorrkkiinngg oonn aa uunniitt tthhaatt iiss rruunnnniinngg oorr wwhheenn

ooppeenniinngg oorr cclloossiinngg ccoommpprreessssoorr sseerrvviiccee vvaallvveess.. LLoooossee ccllootthhiinngg mmiigghhtt eennttaannggllee mmoovviinngg ppuulllleeyyss oorr bbeellttss,, ccaauussiinngg
sseerriioouuss iinnjjuurryy oorr ppoossssiibbllee ddeeaatthh..

DDAANNGGEERR
RReeffrriiggeerraanntt VVaappoorr HHaazzaarrdd!!
DDoo nnoott iinnhhaallee rreeffrriiggeerraanntt.. UUssee ccaauuttiioonn wwhheenn wwoorrkkiinngg wwiitthh rreeffrriiggeerraanntt oorr aa rreeffrriiggeerraattiioonn ssyysstteemm iinn aannyy ccoonnffiinneedd
aarreeaa wwiitthh aa lliimmiitteedd aaiirr ssuuppppllyy.. RReeffrriiggeerraanntt ddiissppllaacceess aaiirr aanndd ccaann ccaauussee ooxxyyggeenn ddeepplleettiioonn,, rreessuullttiinngg iinn

ssuuffffooccaattiioonn aanndd ppoossssiibbllee ddeeaatthh..

WWAARRNNIINNGG
HHaazzaarrdd ooff EExxpplloossiioonn!!
NNeevveerr cclloossee tthhee ccoommpprreessssoorr ddiisscchhaarrggee sseerrvviiccee vvaallvvee wwhheenn tthhee uunniitt iiss ooppeerraattiinngg.. NNeevveerr ooppeerraattee tthhee uunniitt wwiitthh

tthhee ddiisscchhaarrggee vvaallvvee cclloosseedd ((ffrroonntt sseeaatteedd)).. TThhiiss ccoonnddiittiioonn iinnccrreeaasseess iinntteerrnnaall pprreessssuurree,, wwhhiicchh ccaann ccaauussee aann

eexxpplloossiioonn..
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WWAARRNNIINNGG
PPrrooppeerr EEqquuiippmmeenntt CCoonnddiittiioonn!!
GGaauuggee mmaanniiffoolldd hhoosseess mmuusstt bbee iinn ggoooodd ccoonnddiittiioonn bbeeffoorree uussiinngg tthheemm.. NNeevveerr lleett tthheemm ccoommee iinn ccoonnttaacctt wwiitthh

mmoovviinngg bbeellttss,, ffaannss,, ppuulllleeyyss oorr hhoott ssuurrffaacceess.. DDeeffeeccttiivvee ggaauuggee eeqquuiippmmeenntt ccaann ddaammaaggee ccoommppoonneennttss oorr ccaauussee

sseerriioouuss iinnjjuurryy..

WWAARRNNIINNGG
PPeerrssoonnaall PPrrootteeccttiivvee EEqquuiippmmeenntt ((PPPPEE)) RReeqquuiirreedd!!
AAllwwaayyss wweeaarr ggoogggglleess oorr ssaaffeettyy ggllaasssseess wwhheenn wwoorrkkiinngg oonn aa uunniitt.. RReeffrriiggeerraanntt lliiqquuiidd,, ooiill,, aanndd bbaatttteerryy aacciidd ccaann

ppeerrmmaanneennttllyy ddaammaaggee yyoouurr eeyyeess.. SSeeee ““FFiirrsstt AAiidd””..

WWAARRNNIINNGG
EEqquuiippmmeenntt DDaammaaggee aanndd RRiisskk ooff IInnjjuurryy!!
NNeevveerr ddrriillll hhoolleess iinnttoo tthhee uunniitt uunnlleessss iinnssttrruucctteedd bbyy TThheerrmmoo KKiinngg.. HHoolleess ddrriilllleedd iinnttoo hhiigghh vvoollttaaggee ccaabblleess ccoouulldd
ccaauussee aann eelleeccttrriiccaall ffiirree,, sseevveerree ppeerrssoonnaall iinnjjuurryy,, oorr eevveenn ddeeaatthh..

WWAARRNNIINNGG
RRiisskk ooff IInnjjuurryy!!
WWhheenn uussiinngg llaaddddeerrss ttoo iinnssttaallll oorr sseerrvviiccee rreeffrriiggeerraattiioonn ssyysstteemmss,, aallwwaayyss oobbsseerrvvee tthhee llaaddddeerr mmaannuuffaaccttuurreerr’’ss

ssaaffeettyy llaabbeellss aanndd wwaarrnniinnggss.. AA wwoorrkk ppllaattffoorrmm oorr ssccaaffffoollddiinngg iiss tthhee rreeccoommmmeennddeedd mmeetthhoodd ffoorr iinnssttaallllaattiioonnss aanndd

sseerrvviicciinngg..

CCAAUUTTIIOONN
SShhaarrpp EEddggeess!!
EExxppoosseedd ccooiill ffiinnss ccaann ccaauussee llaacceerraattiioonnss.. SSeerrvviiccee wwoorrkk oonn tthhee eevvaappoorraattoorr oorr ccoonnddeennsseerr ccooiillss iiss bbeesstt lleefftt ttoo aa

cceerrttiiffiieedd TThheerrmmoo KKiinngg tteecchhnniicciiaann..

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
AAllll mmoouunnttiinngg bboollttss mmuusstt bbee tthhee ccoorrrreecctt lleennggtthh ffoorr tthheeiirr aapppplliiccaattiioonnss aanndd ttoorrqquueedd ttoo ssppeecciiffiiccaattiioonn.. IInnccoorrrreecctt bboolltt

lleennggtthhss aanndd iimmpprrooppeerr ttoorrqquuee ssppeecciiffiiccaattiioonnss ccaann ddaammaaggee eeqquuiippmmeenntt..

Refrigerant Hazards

DDAANNGGEERR
HHaazzaarrddoouuss PPrreessssuurreess!!
AAllwwaayyss ssttoorree rreeffrriiggeerraanntt iinn pprrooppeerr ccoonnttaaiinneerrss,, oouutt ooff ddiirreecctt ssuunnlliigghhtt aanndd aawwaayy ffrroomm iinntteennssee hheeaatt.. HHeeaatt
iinnccrreeaasseess pprreessssuurree iinnssiiddee ssttoorraaggee ccoonnttaaiinneerrss,, wwhhiicchh ccaann ccaauussee tthheemm ttoo bbuurrsstt aanndd ccoouulldd rreessuulltt iinn sseevveerree

ppeerrssoonnaall iinnjjuurryy..

DDAANNGGEERR
CCoommbbuussttiibbllee HHaazzaarrdd!!
DDoo nnoott uussee ooxxyyggeenn ((OO22 )) oorr ccoommpprreesssseedd aaiirr ffoorr lleeaakk tteessttiinngg.. OOxxyyggeenn mmiixxeedd wwiitthh rreeffrriiggeerraanntt iiss ccoommbbuussttiibbllee..

WWAARRNNIINNGG
HHaazzaarrddoouuss GGaasseess!!
DDoo nnoott uussee aa HHaalliiddee ttoorrcchh.. WWhheenn aa ffllaammee ccoommeess iinn ccoonnttaacctt wwiitthh rreeffrriiggeerraanntt,, ttooxxiicc ggaasseess aarree pprroodduucceedd.. TThheessee

ggaasseess ccaann ccaauussee ssuuffffooccaattiioonn,, eevveenn ddeeaatthh..

SSaaffeettyy PPrreeccaauuttiioonnss
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WWAARRNNIINNGG
PPeerrssoonnaall PPrrootteeccttiivvee EEqquuiippmmeenntt ((PPPPEE)) RReeqquuiirreedd!!
RReeffrriiggeerraanntt iinn aa lliiqquuiidd ssttaattee eevvaappoorraatteess rraappiiddllyy wwhheenn eexxppoosseedd ttoo tthhee aattmmoosspphheerree,, ffrreeeezziinngg aannyytthhiinngg iitt ccoonnttaaccttss..

WWeeaarr bbuuttyyll lliinneedd gglloovveess aanndd ootthheerr ccllootthhiinngg aanndd eeyyee wweeaarr wwhheenn hhaannddlliinngg rreeffrriiggeerraanntt ttoo hheellpp pprreevveenntt ffrroossttbbiittee..

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
WWhheenn bbeeiinngg ttrraannssffeerrrreedd,, rreeffrriiggeerraanntt mmuusstt bbee iinn lliiqquuiidd ssttaattee ttoo aavvooiidd ppoossssiibbllee eeqquuiippmmeenntt ddaammaaggee..

Electrical Hazards
EElleeccttrriiccaall PPrreeccaauuttiioonnss

• The possibility of serious or fatal injury from electrical shock exists when servicing a refrigeration unit. Extreme care
must be used when working with a refrigeration unit that is connected to its power source.

• Extreme care must be used even if the unit is not running. Lethal voltage potentials can exist at the unit power cord,

inside the control box, inside any high voltage junction box, at the motors and within the wiring harnesses.

• In general, disconnect the units power cord before repairing or changing any electrical components.

• Even though the controller is turned off, one of the phases is still live and represents a potential danger of
electrocution.

High Voltage

DDAANNGGEERR
HHaazzaarrddoouuss VVoollttaaggee!!
LLeetthhaall aammoouunnttss ooff vvoollttaaggee aarree pprreesseenntt iinn ssoommee eelleeccttrriiccaall cciirrccuuiittss.. UUssee eexxttrreemmee ccaarree wwhheenn wwoorrkkiinngg oonn aann
ooppeerraattiinngg rreeffrriiggeerraattiioonn uunniitt..

WWAARRNNIINNGG
HHaazzaarrddoouuss VVoollttaaggee!!
TTrreeaatt aallll wwiirreess aanndd ccoonnnneeccttiioonnss aass iiff tthheeyy wweerree hhiigghh vvoollttaaggee uunnttiill aa mmeetteerr aanndd wwiirriinngg ddiiaaggrraamm iinnddiiccaattee
ootthheerrwwiissee.. OOnnllyy uussee ttoooollss wwiitthh iinnssuullaatteedd hhaannddlleess.. NNeevveerr hhoolldd uunniinnssuullaatteedd mmeettaall ttoooollss nneeaarr eexxppoosseedd,, eenneerrggiizzeedd

ccoonndduuccttoorrss..

WWAARRNNIINNGG
HHaazzaarrddoouuss VVoollttaaggee!!
NNeevveerr wwoorrkk aalloonnee oonn hhiigghh vvoollttaaggee cciirrccuuiittss iinn tthhee rreeffrriiggeerraattiioonn uunniitt.. AAnnootthheerr ppeerrssoonn sshhoouulldd bbee nneeaarrbbyy ttoo sshhuutt
ooffff tthhee uunniitt aanndd pprroovviiddee aaiidd iinn tthhee eevveenntt ooff aann aacccciiddeenntt..

WWAARRNNIINNGG
PPeerrssoonnaall PPrrootteeccttiivvee EEqquuiippmmeenntt ((PPPPEE)) RReeqquuiirreedd!!
SSaaffeettyy ggllaasssseess,, rruubbbbeerr--iinnssuullaatteedd gglloovveess,, aanndd ccaabbllee ccuutttteerrss sshhoouulldd bbee nneeaarr yyoouurr wwoorrkk aarreeaa iinn tthhee eevveenntt ooff aann
eelleeccttrriiccaall aacccciiddeenntt..

WWAARRNNIINNGG
HHaazzaarrddoouuss VVoollttaaggee!!
TThhee uunniitt OOnn//OOffff sswwiittcchh mmuusstt bbee ttuurrnneedd OOffff bbeeffoorree ccoonnnneeccttiinngg oorr ddiissccoonnnneeccttiinngg tthhee ssttaannddbbyy ppoowweerr pplluugg.. NNeevveerr

aatttteemmpptt ttoo ssttoopp tthhee uunniitt bbyy ddiissccoonnnneeccttiinngg tthhee ppoowweerr pplluugg..

SSaaffeettyy PPrreeccaauuttiioonnss
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WWAARRNNIINNGG
RRiisskk ooff IInnjjuurryy!!
TThhee uunniitt ppoowweerr pplluugg mmuusstt bbee cclleeaann aanndd ddrryy bbeeffoorree ccoonnnneeccttiinngg iitt ttoo aa ppoowweerr ssoouurrccee..

WWAARRNNIINNGG
RRiisskk ooff IInnjjuurryy!!
DDoo nnoott mmaakkee rraappiidd mmoovveess wwhheenn wwoorrkkiinngg oonn hhiigghh vvoollttaaggee cciirrccuuiittss iinn rreeffrriiggeerraattiioonn uunniittss.. DDoo nnoott ggrraabb ffoorr ffaalllliinngg
ttoooollss bbeeccaauussee yyoouu mmiigghhtt aacccciiddeennttaallllyy ttoouucchh aa hhiigghh vvoollttaaggee ssoouurrccee..

Low Voltage

WWAARRNNIINNGG
LLiivvee EElleeccttrriiccaall CCoommppoonneennttss!!
CCoonnttrrooll cciirrccuuiittss aarree llooww vvoollttaaggee ((2244 VVaacc aanndd 1122 VVddcc)).. TThhiiss vvoollttaaggee ppootteennttiiaall iiss nnoott ccoonnssiiddeerreedd ddaannggeerroouuss.. LLaarrggee

aammoouunntt ooff ccuurrrreenntt aavvaaiillaabbllee ((oovveerr 3300 aammppeerreess)) ccaann ccaauussee sseevveerree bbuurrnnss iiff sshhoorrtteedd ttoo ggrroouunndd.. DDoo nnoott wweeaarr
jjeewweellrryy,, wwaattcchh oorr rriinnggss.. TThheessee iitteemmss ccaann sshhoorrttccuutt eelleeccttrriiccaall cciirrccuuiittss aanndd ccaauussee sseevveerree bbuurrnnss ttoo tthhee wweeaarreerr..

Electrostatic Discharge Precautions
Precautions must be taken to prevent electrostatic discharge while servicing the microprocessor controller and related
components. The risk of significant damage to the electronic components of the unit is possible if these precautionary

measures are not followed. The primary risk potential results from the failure to wear adequate electrostatic discharge

preventive equipment when handling and servicing the controller. The second cause results from electric welding on

the unit and container chassis without taking precautionary steps.

Electrostatic Discharge and the Controller

You must avoid electrostatic discharges when servicing the controller. Solid-state integrated circuit components can be

severely damaged or destroyed with less than a small spark from a finger to metal object. You must rigidly adhere to

the following statements when servicing these units. This will avoid controller damage or destruction.

• Disconnect all power to the unit.

• Avoid wearing clothing that generates static electricity (wool, nylon, polyester, etc.).

• Do wear a static discharge wrist strap (refer to Tool Catalog) with the lead end connected to the controller's ground

terminal. These straps are available at most electronic equipment distributors. Do not wear these straps with power
applied to the unit.

• Avoid contacting the electronic components on the circuit boards of the unit being serviced.

• Leave the circuit boards in their static proof packing materials until ready for installation.

• Return a defective controller for repair in the same static protective packing materials from which the replacement

component was removed.

• Check the wiring after servicing the unit for possible errors. Complete this task before restoring power.

Welding of Units or Containers
Electric welding can cause serious damage to electronic circuits when performed on any portion of the refrigeration

unit, container, or container chassis with the refrigeration unit attached. It is necessary to ensure that welding currents

are not allowed to flow through the electronic circuits of the unit. The following statements must be rigidly adhered to
when servicing these units to avoid damage or destruction.

• Disconnect all power to the refrigeration unit.

• Disconnect all quick-disconnect wire harnesses from the back of the controller.

• Disconnect all wire harnesses from the Remote Monitor Modem (RMM).

• Switch all of the electrical circuit breakers in the control box to the Off position.

SSaaffeettyy PPrreeccaauuttiioonnss
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• Weld unit and/or container per normal welding procedures. Keep ground return electrode as close to the area to be

welded as practical. This will reduce the likelihood of stray welding currents passing through any electrical or
electronic circuits.

• The unit power cables, wiring and circuit breakers must be restored to their normal condition when the welding

operation is completed.

First Aid
RREEFFRRIIGGEERRAANNTT

• EEyyeess:: For contact with liquid, immediately flush eyes with large amounts of water and get prompt medical

attention.

• SSkkiinn:: Flush area with large amounts of warm water. Do not apply heat. Remove contaminated clothing and shoes.

Wrap burns with dry, sterile, bulky dressing to protect from infection. Get prompt medical attention. Wash
contaminated clothing before reuse.

• IInnhhaallaattiioonn:: Move victim to fresh air and use Cardio Pulmonary Resuscitation (CPR) or mouth-to-mouth

resuscitation to restore breathing, if necessary. Stay with victim until emergency personnel arrive.

• FFrroosstt BBiittee:: In the event of frost bite , the objectives of First Aid are to protect the frozen area from further injury,
warm the affected area rapidly, and to maintain respiration.

RREEFFRRIIGGEERRAANNTT OOIILL

• EEyyeess:: Immediately flush with large amounts of water for at least 15 minutes. Get prompt medical attention.

• SSkkiinn:: Remove contaminated clothing. Wash thoroughly with soap and water. Get medical attention if irritation

persists.

• IInnhhaallaattiioonn:: Move victim to fresh air and use Cardio Pulmonary Resuscitation (CPR) or mouth-to-mouth
resuscitation to restore breathing, if necessary. Stay with victim until emergency personnel arrive.

• IInnggeessttiioonn:: Do not induce vomiting. Immediately contact local poison control center or physician.

EENNGGIINNEE CCOOOOLLAANNTT

• EEyyeess:: Immediately flush with large amounts of water for at least 15 minutes. Get prompt medical attention.

• SSkkiinn:: Remove contaminated clothing. Wash thoroughly with soap and water. Get medical attention if irritation
persists.

• IInnggeessttiioonn:: Do not induce vomiting. Immediately contact local poison control center or physician.

BBAATTTTEERRYY AACCIIDD

• EEyyeess:: Immediately flush with large amounts of water for at least 15 minutes. Get prompt medical attention. Wash

skin with soap and water.

EELLEECCTTRRIICCAALL SSHHOOCCKK

Take IMMEDIATE action after a person has received an electrical shock. Get quick medical assistance, if possible.

The source of the shock must be quickly stopped, by either shutting off the power or removing the victim. If the power

cannot be shut off, the wire should be cut with an non-conductive tool, such as a wood-handle axe or thickly insulated
cable cutters. Rescuers should wear insulated gloves and safety glasses, and avoid looking at wires being cut. The

ensuing flash can cause burns and blindness.

If the victim must be removed from a live circuit, pull the victim away with a non-conductive material. Use wood, rope,

a belt or coat to pull or push the victim away from the current. DO NOT TOUCH the victim. You will receive a shock from
current flowing through the victim’s body. After separating the victim from power source, immediately check for signs

of a pulse and respiration. If no pulse is present, start Cardio Pulmonary Resuscitation (CPR). If a pulse is present,
respiration might be restored by using mouth-to-mouth resuscitation. Call for emergency medical assistance.

AASSPPHHYYXXIIAATTIIOONN

Move victim to fresh air and use Cardio Pulmonary Resuscitation (CPR) or mouth-to-mouth resuscitation to restore

breathing, if necessary. Stay with victim until emergency personnel arrive.

SSaaffeettyy PPrreeccaauuttiioonnss
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Identifying Unit Safety and Warning Decals
Serial number decals, refrigerant type decals, and warning decals appear on all Thermo King® equipment. These

decals provide information that may be needed to service or repair the unit. Service technicians should read and follow
the instructions on all warning decals.

Figure 1. Nameplate and Warning Locations

- >fekifcc\i IXd\gcXk\

. Pe`k IXd\gcXk\

/ >fdgi\jjfi IXd\gcXk\

Serial Number Location
Serial numbers can be found on the component’s nameplate.

• Electric Motor: Attached to the motor housing.

• Compressor: On front of the compressor.

• Unit: On unit frame in power cord storage compartment.

• Controller: On top of controller.

Component Serial Number Identification

To better identify the different electronic components, our supplier has changed their serial number labeling on the

MP4000 controller and power module. The label will show part number, date, and sequence.

MP4000 Controller: New label shows controller ID ABS782800212245390

Part number: ABS7828002; Date: 2012 24 wk 1224; Sequence 5390

ID in controller would show 1224-5390

SSaaffeettyy PPrreeccaauuttiioonnss
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Service Guide

A closely followed maintenance program will help to keep your Thermo King unit in top operating condition. The

following table should be used as a guide when inspecting or servicing components on this unit.

Pretrip Every

1,000

Hours

Annual/

Yearly

Inspect/Service These Items

Electrical:

s K\i]fid X Zfekifcc\i gi\ki`g `ejg\Zk`fe $KOD% Z_\Zb*

s s s Q`jlXccp Z_\Zb Zfe[\ej\i ]Xe Xe[ \mXgfiXkfi ]Xe*

s s s Q`jlXccp `ejg\Zk \c\Zki`ZXc ZfekXZkj ]fi [XdX^\ fi cffj\ Zfee\Zk`fej*

s s s Q`jlXccp `ejg\Zk n`i\ _Xie\jj\j ]fi [XdX^\ fi cffj\ Zfee\Zk`fej*

s s ?fnecfX[ k_\ [XkX cf^^\i Xe[ Z_\Zb [XkX ]fi Zfii\Zk cf^^`e^*

s >_\Zb fg\iXk`fe f] gifk\Zk`fe j_lk[fne Z`iZl`kj*

Refrigeration:

s s s >_\Zb i\]i`^\iXek Z_Xi^\*

s s >_\Zb ]fi gifg\i [`jZ_Xi^\ Xe[ jlZk`fe gi\jjli\j*

s >_\Zb ]`ck\i [i`\i+`e)c`e\ ]`ck\i ]fi X i\jki`Zk`fe gi\jjli\j*

Structural:

s s s Q`jlXccp `ejg\Zk le`k ]fi [XdX^\[( cffj\( fi Yifb\e gXikj*

s s s O`^_k\e le`k( Zfdgi\jjfi Xe[ ]Xe dfkfi dflek`e^ Yfckj*

s s >c\Xe \ek`i\ le`k `eZcl[`e^ Zfe[\ej\i Xe[ \mXgfiXkfi Zf`cj Xe[ [\]ifjk [iX`ej*

Note: If a unit has been carrying cargo which contains a high level of sulphor or phosphorous (e.g., garlic, salted fish etc.),
it is recommended to clean the evaporator coil after each trip.
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Specifications

System Net Cooling Capacity - Full Cool
Table 1. MAGNUM PLUS Model - Air Cooled Condensing*

Return air to evaporator

coil inlet

460/230V, 3 Phase, 60 Hz Power

Net Cooling Capacity Power Consumption

60 Hz Capacity B/hr 60 Hz Capacity kW 60 Hz Power kW

.-*- > $3, A% 12(3,, -2*2,/ --*11

-*3 > $/1 A% 0,( 501 --*55, --*,/

)-3*4 > $, A% .0(341 3*.14 3*13

).5 > $)., A% -3( .-1 1(,0- 2*2

)/1 > $)/- A% -0(,,, 0*-,0 2*,/

&Npjk\d e\k Zffc`e^ ZXgXZ`kp n`k_ X /4 > $-,, A% XdY`\ek X`i k\dg\iXkli\ Xe[ M)0,0<+M)01.<*

Evaporator Airflow
Table 2. System Net Heating Capacity*

460/230V, 3 Phase, 60 Hz Power 380/190V, 3 Phase, 50 Hz Power

Heating Capacity Heating Capacity

Watts Kcal/hr BTU/hr Watts Kcal/hr BTU/hr

H<BIPH KGPN

efidXc

1(.1, 0(1-1 -3(5-0 /(5,, /(/1/ -/(/,,

H<BIPH KGPN

\ok\e[\[

3(.1, 2(./0 .0(3/4 1(11, 0(33. -4(5/3

&Npjk\d e\k _\Xk`e^ ZXgXZ`kp `eZcl[\j \c\Zki`Z i\j`jkXeZ\ if[j Xe[ ]Xe _\Xk*

Table 3. MAGNUM PLUS

External

Static

Pressure

(Pa)

460/230V, 3 Phase, 60 Hz Power 380/190V, 3 Phase, 50 Hz Power

High Speed Low Speed High Speed Low Speed

m3/hr ft3/min m3/hr ft3/min m3/hr ft3/min m3/hr ft3/min

, 12-/ //,0 .451 -3,0 031. .353 .0-1 -0.-

-,, 05/, .5,. -//1 342 /5// ./-1 03/ .34

.,, 0,20 ./5. x x .4// -223 x x

/,, /-/. -400 x x -230 541 x x

0,, .,11 -.-, x x 004 .20 x x

1,, 52/ 123 x x x x x x
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Electrical System

>fdgi\jjfi Hfkfi Opg\

F`cfnXkkj
Cfij\gfn\i

MKH
GfZb\[ Mfkfi <dgj

02,+/4,Q( 2,+1, Cq( / K_Xj\
0*04 bR ; 02,Q( 2, Cq

2*, _g ; 02,Q( 2, Cq

/11, MKH ; 02,Q( 2, Cq
3, Xdgj ; 02,Q( 2, Cq

>fe[\ej\i AXe Hfkfi Opg\
F`cfnXkkj

Cfij\gfn\i

IldY\i $<cc Hf[\cj%
MKH

Alcc GfX[ <dgj
GfZb\[ Mfkfi <dgj

02,+/4,Q( 2,+1, Cq( / K_Xj\
,*11 bR ; 02,Q( 2, Cq

,*31 _g ; 02,Q( 2, Cq

-
-3.1 MKH ; 02,Q( 2, Cq

-*, Xdgj ; 02,Q( 2, Cq7 -*, Xdgj ; /4,Q( 1, Cq
/*5 Xdgj ; 02,Q( 2, Cq7 /*3 Xdgj ; /4,Q( 1, Cq

@mXgfiXkfi AXe Hfkfij Opg\

F`cfnXkkj

Cfij\gfn\i
MKH $@XZ_% C`^_ Ng\\[

MKH $@XZ_% Gfn Ng\\[
Alcc GfX[ <dgj $@XZ_% C`^_ Ng\\[

Alcc GfX[ <dgj $@XZ_% Gfn Ng\\[
GfZb\[ Mfkfi <dgj C`^_ Ng\\[

GfZb\[ Mfkfi <dgj Gfn Ng\\[

02,+/4,Q( 2,+1, Cq( / K_Xj\

,*31 bR ; 02,Q( 2, Cq
-*, _g ; 02,Q( 2, Cq

/01, MKH ; 02,Q( 2, Cq

-3.1 MKH ; 02,Q( 2, Cq
-*2 Xdgj ; 02,Q( 2, Cq

,*4 Xdgj ; 02,Q( 2, Cq
-,*1 Xdgj ; 02,Q( 2, Cq

5*, Xdgj ; 02,Q( 2, Cq

@c\Zki`ZXc M\j`jkXeZ\ C\Xk\i Mf[j Opg\
IldY\i $IfidXc >XgXZ`kp%

IldY\i $IfidXc >XgXZ`kp%
IldY\i $@ok\e[\[ >XgXZ`kp%

RXkkj $@XZ_% $IfidXc >XgXZ`kp%

RXkkj $@XZ_% $IfidXc >XgXZ`kp%
RXkkj $@XZ_% $@ok\e[\[ >XgXZ`kp%

>lii\ek ?iXn $<dgj% $IfidXc >XgXZ`kp%

>lii\ek ?iXn $<dgj% $@ok\e[\[ >XgXZ`kp%

02,+/4,Q( 2,+1, Cq( / K_Xj\
2 $-4 ^X n`i\%

/ $-4 ^X n`i\%
/ $-2 ^X n`i\%

24, RXkkj ; 02,Q( 2, Cq

-/2, RXkkj ; 02,Q( 2, Cq
.,,, RXkkj ; 02,Q( 2, Cq

1 Xdgj kfkXc ; 02,Q XZifjj \XZ_ g_Xj\ Xk _\Xk\i
ZfekiXZkfi

0*1 Xdgj kfkXc ; 02,Q XZifjj \XZ_ g_Xj\ Xk _\Xk\i

ZfekiXZkfi

>fekifc >`iZl`k QfckX^\ .5 QXZ ; 2, Cq

Refrigeration System

>fdgi\jjfi UH?-4FQ@)OA?).33( NZifcc

M\]i`^\iXek >_Xi^\ 0*, F^ $4*, cY*% M)0,0<+M)01.<

>fdgi\jjfi J`c >XgXZ`kp
Note: When the compressor is removed from the

unit, oil level should be noted or the oil
removed from the compressor should be

measured so that the same amount of oil
can be maintained in the replacement

compressor.

-*33 c`k\i $2, fq*%

>fdgi\jjfi J`c Opg\
Note: Do not use or add standard synthetic or

mineral oils to the refrigeration system. If

Ester based oil becomes contaminated with
moisture or with standard oils, dispose of
properly - DO NOT USE.

Kfcpfc @jk\i =Xj\[ Opg\ $i\hl`i\[%( $i\]\i kf Offc

>XkXcf^%

C`^_ Ki\jjli\ >lkflk Nn`kZ_ >lkflk
>lk`e

/.0, u 04 bKX( /.*0 u ,*1 YXi( 03, u 3 gj`^

.142 u .2. bKX( .1*5 u .*2 YXi( /31 u /4 gj`^

Gfn Ki\jjli\ >lkflk Nn`kZ_ >lkflk

>lk`e

)-3 kf )/3 bKX( ),*-3 kf ),*/3 YXi( 1 kf -- `e* C^

mXZlld
.4 kf 04 bKX( ,*.4 kf ,*04 YXi( 0 kf 3 gj`^

C`^_ Ki\jjli\ M\c`\] QXcm\ M\c`\] O\dg\iXkli\ 55 >( .-, A

SSppeecciiffiiccaattiioonnss
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QXgfi Dea\Zk`fe >fekifc Hf[lcXk`fe >ffc fi Kfn\i G`d`k QXgfi `ea\Zk`fe mXcm\ `j \e\i^`q\[ $fg\e%
Zfek`elfljcp n_\e k_\ Zfdgi\jjfi [lkp ZpZc\ $JI

k`d\% `j -,, g\iZ\ek $Alcc >ffc%* C`^_ Zfdgi\jjfi
[`jZ_Xi^\ k\dg\iXkli\ dXp ZXlj\ k_\ mXgfi

`ea\Zk`fe mXcm\ kf \e\i^`q\ $fg\e% Ylk fecp n_`c\

k_\ >fdgi\jjfi ?`^`kXc >fekifc mXcm\ `j efk
\e\i^`q\[ $Zcfj\[%*

>fdgi\jjfi ?`jZ_Xi^\

O\dg\iXkli\ >fekifc

QXgfi Dea\Zk`fe QXcm\ @e\i^`q\j $Jg\ej%

QXgfi Dea\Zk`fe QXcm\ ?\)\e\i^`q\j $>cfj\j%

-/4 > $.4, A%

2 > $-,*3 A% Y\cfn \e\i^`q\ k\dg\iXkli\ $-/. >
V-./ AW%

QXgfi Dea\Zk`fe QXcm\

$>fdgi\jjfi%

QfckX^\

>lii\ek ?iXn
>fc[ M\j`jkXeZ\

.0 QXZ

,*41 Xdgj
1*2 f_dj

>fdgi\jjfi ?`^`kXc >fekifc QXcm\ QfckX^\

>lii\ek ?iXn

.0 QXZ

,*41 Xdgj

Normal R-404A/R-452A System Operating Pressures (Scroll
Compressor)

Container

Temperature

Operating Mode Ambient

Temperature

Suction Pressure Discharge Pressure

.- > $3, A% >ffc

.3 kf /4 >( 4, kf -,, A 0-, kf 23, bKX( 0*-, kf

2*3, YXi( 15 kf 53 gj`^

.-0, kf .21, bKX( .-*0,

kf .2*1, YXi( /-, kf /41
gj`^

-2 kf .3 >( 2, kf 4, A 0,, kf 2,, bKX( 0*,, kf

2*,, YXi( 14 kf 43 gj`^

-3.1 kf .-0, bKX( -3*.1

kf .-*0, YXi( .1, kf /-,
gj`^

. > $/1 A% >ffc

.3 kf /4 >( 4, kf -,, A /41 kf 0.1 bKX( /*41 kf

0*.1 YXi( 12 kf 2. gj`^

-42, kf ./4, bKX( -4*2,

kf ./*4, YXi( .3, kf /01

gj`^

-2 kf .3 >( 2, kf 4, A /01 kf /41 bKX( /*01 kf

/*41 YXi( 1, kf 12 gj`^
-01, kf -42, bKX( -0*1,
kf -4*2, YXi( .-, kf .3,

gj`^&&

)-4 > $, A% >ffc

.3 kf /4 >( 4, kf -,, A .-0 kf ..4 bKX( .*-0 kf

.*.4 YXi( /- kf // gj`^

-1-1 kf .,/1 bKX( -1*-1

kf .,*/1 YXi( .., kf .51
gj`^&&

-2 kf .3 >( 2, kf 4, A .,, kf .-1 bKX( .*,, kf

.*-1 YXi( .5 kf /- gj`^

--,, kf -1-1 bKX( --*,,

kf -1*-1 YXi( -2, kf ..,

gj`^&&

).5 > $)., A% >ffc

.3 kf /4 >( 4, kf -,, A -01 kf -2, bKX( -*01 kf

-*2, YXi( .- kf ./ gj`^
-01, kf -521 bKX( -0*1,
kf -5*21 YXi( .-, kf .41

gj`^&&

-2 kf .3 >( 2, kf 4, A -/, kf -01 bKX( -*/, kf

-*01 YXi( -5 kf .- gj`^

-,/1 kf -01, bKX( -,*/1

kf -0*1, YXi( -1, kf .-,
gj`^&&

NlZk`fe Xe[ [`jZ_Xi^\ gi\jjli\j mXip kff ^i\Xkcp [li`e^ Hf[lcXk`fe >ffc kf lj\ ]fi \mXclXk`e^ fi [`X^efj`e^ i\]i`^\iXk`fe jpjk\d g\i]fidXeZ\*
?li`e^ k_\ Hf[lcXk`fe >ffc df[\( k_\ jlZk`fe gi\jjli\ n`cc mXip Y\kn\\e -,, Xe[ 01, bKX( -*, Xe[ 0*1 YXi( -1 Xe[ 21 gj`^ [\g\e[`e^ lgfe k_\

g\iZ\ek $g\iZ\ek% Zffc`e^ ZXgXZ`kp*
&&?`jZ_Xi^\ gi\jjli\ `j [\k\id`e\[ Yp Zfe[\ej\i ]Xe ZpZc`e^*

MP4000 Controller Specifications

Temperature Controller

Opg\ HK0,,, `j X Zfekifcc\i df[lc\ ]fi k_\ O_\idf F`e^ H<BIPH KGPN le`k*
<[[`k`feXc i\hl`i\d\ekj ZXe Y\ d\k Yp d\Xej f] \ogXej`fe df[lc\j* O_\

HK0,,, `j jfc\cp i\jgfej`Yc\ ]fi k\dg\iXkli\ i\^lcXk`fe f] k_\ i\\]\i ZfekX`e\i(

Ylk fk_\i dfe`kfi`e^ \hl`gd\ek ZXe Y\ lj\[ `e ZfealeZk`fe n`k_ k_\ HK0,,,(
jlZ_ Xj X Z_Xik i\Zfi[\i*

SSppeecciiffiiccaattiioonnss
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N\kgf`ek MXe^\ )0,*, kf '/,*, > $)/-*, kf '42*, A%

?`^`kXc O\dg\iXkli\ ?`jgcXp )2,*, kf '4,*, > $)32*, kf '-32*, A%

Controller Software (Original Equipment)

Q\ij`fe M\]\i kf Zfekifcc\i `[\ek`]`ZXk`fe [\ZXc

Defrost Initiation

@mXgfiXkfi >f`c N\ejfi
s HXelXc Nn`kZ_ fi ?\dXe[ ?\]ifjk De`k`Xk`fe6 >f`c dljk Y\ Y\cfn -4 > $21 A%*

?\]ifjk ZpZc\ jkXikj n_\e k\Z_e`Z`Xe fi Zfekifcc\i i\hl\jkj [\]ifjk `e`k`Xk`fe*

s O`d\[ ?\]ifjk De`k`Xk`fe6 >f`c dljk Y\ Y\cfn 0 > $0- A%* ?\]ifjk ZpZc\ jkXikj
fe\ d`elk\ X]k\i k_\ _fli `dd\[`Xk\cp ]fccfn`e^ X [\]ifjk k`d\i i\hl\jk ]fi

[\]ifjk `e`k`Xk`fe* Afi \oXdgc\( `] k_\ [\]ifjk k`d\i i\hl\jkj X [\]ifjk ZpZc\ Xk
36/1( k_\ [\]ifjk ZpZc\ n`cc jkXik Xk 46,-* ?XkXcf^^\i n`cc i\Zfi[ X ?\]ifjk

\m\ek ]fi \XZ_ `ek\imXc `e n_`Z_ X ?\]ifjk ZpZc\ `j g\e[`e^ fi XZk`m\ $`*\* Yfk_

k_\ 46,, Xe[ 56,, [XkX cf^j%*

?\dXe[ ?\]ifjk ?\dXe[ [\]ifjk ]leZk`fe `e`k`Xk\j [\]ifjk n_\e6

s O\dg\iXkli\ [`]]\i\eZ\ Y\kn\\e k_\ i\klie X`i j\ejfi Xe[ [\]ifjk
$\mXgfiXkfi Zf`c% j\ejfi `j kff cXi^\ ]fi 5, d`elk\j*

s O\dg\iXkli\ [`]]\i\eZ\ Y\kn\\e k_\ jlggcp X`i j\ejfij Xe[ i\klie X`i j\ejfi

`j kff cXi^\*

Defrost Timer

>_`cc\[ Hf[\ @mXgfiXkfi >f`c O\dg\iXkli\ dljk Y\ Y\cfn 1> $0- A% kf XZk`mXk\ k_\ [\]ifjk
Zfdgi\jjfi _fli k`d\i*

O_\i\ `j Xe `ek\imXc j\k ]fi [\]ifjk`e^( _fn\m\i( k_\ [\]ifjk k`d\i `j Yl`ck
`ek\cc`^\ek ) `k [\k\Zkj n_\k_\i fi efk k_\i\ `j `Z\ Yl`c[`e^ lg fe k_\ Zf`c* D] k_\i\ `j

ef `Z\ Yl`c[`e^ lg fe k_\ Zf`c( `k \ok\e[j k_\ [\]ifjk `ek\imXc( Xe[ `] k_\i\ `j DZ\
Yl`c[`e^ lg \Xic`\i fe k_\ Zf`c `k i\[lZ\j k_\ [\]ifjk `ek\imXc* O_\ dXo`dld

`ek\imXc `j 04 _flij*

Aifq\e Hf[\ @m\ip \`^_k _flij f] Zfdgi\jjfi fg\iXk`fe* ?\]ifjk `ek\imXc `eZi\Xj\j knf _flij

\XZ_ k`d\[ [\]ifjk `ek\imXc* HXo`dld k`d\ `ek\imXc `e Aifq\e Hf[\ `j .0 _flij*

M\j\k kf =Xj\ O`d\ ?\]ifjk k`d\i i\j\kj `] k_\ le`k `j f]] dfi\ k_Xe -. _flij( j\kgf`ek `j Z_Xe^\[

dfi\ k_Xe 1 > $5 A% fi KOD gi\ki`g k\jk fZZlij*

Defrost Termination

?\]ifjk $>f`c% N\ejfi
s >_`cc\[ Hf[\6 O\id`eXk\j [\]ifjk n_\e Zf`c j\ejfi k\dg\iXkli\ i`j\j kf -4 >

$21 A%*

s Aifq\e Hf[\6 O\id`eXk\j [\]ifjk n_\e Zf`c j\ejfi k\dg\iXkli\ i`j\j kf -4 >

$21 A%*

O\id`eXk`fe O`d\i O\id`eXk\j [\]ifjk X]k\i 5, d`elk\j Xk 2, CU fg\iXk`fe `] Zf`c j\ejfi _Xj efk

k\id`eXk\[ [\]ifjk $-., d`elk\j Xk 1, Cq fg\iXk`fe%*

Kfn\i J]] Olie`e^ Pe`k Je+J]] jn`kZ_ J]] k\id`eXk\j [\]ifjk*

Compressor Shutdown Protection (Auto Reset)

Nkfgj >fdgi\jjfi -04 > $.54 A%

<ccfnj >fdgi\jjfi NkXik 5, > $-50 A%

Bulb Mode

@mXgfiXkfi AXe Ng\\[ N\kk`e^j
s Acfn C`^_6 C`^_ jg\\[ fecp*

s Acfn Gfn6 Gfn jg\\[ fecp*

s Acfn >pZc\6 AXej n`cc ZpZc\ Y\kn\\e cfn Xe[ _`^_ jg\\[ \m\ip 2, d`elk\j*

?\]ifjk O\id`eXk`fe O\dg\iXkli\ N\kk`e^ 0 kf /, > $0, kf 42 A%

SSppeecciiffiiccaattiioonnss
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Physical Specifications
Table 4. Fresh Air Exchange Venting System (Adjustable)

H<BIPH KGPN , kf ..1 d/+_i $, kf -24 ]k/+d`e*% ; 2, Cq

, kf -41 d/+_i $, kf -/5 ]k/+d`e*% ; 1, Cq

Table 5. Evaporator Fan Blade

?`Xd\k\i
K`kZ_

IldY\i f] AXej

/11 dd $-0*, `e*%
.1r

.

Table 6. Weight (Net)

=Xj\ Pe`k
RXk\i)>ffc\[ >fe[\ej\i)M\Z\`m\i

Jgk`fe

/4, F^ $431 cY*%
-/*2 F^ $/, cY*%

Table 7. Unit Dimensions

< AcXe^\ R`[k_ .,.1*1 dd $35*30 `e*%

= BXjb\k R`[k_ -5/1 dd $32*-4 `e*%

> Pe`k R`[k_ -450 dd $30*13 `e*%

? AcXe^\ C\`^_k ../1*. dd $44*,, `e*%

@ BXjb\k C\`^_k .-0, dd $40*.1 `e*%

A Pe`k C\`^_k .,50 dd $4.*00 `e*%

B BXjb\k ?\gk_ 3. dd $.*4/ `e*% ]ifd YXZb f] ]cXe^\

C HXo`dld Kifkilj`fe /3 dd $-*02 `e*% ]ifd YXZb f] ]cXe^\

D H<BIPH KGPN 0.,*, dd $-2*10 `e*% ]ifd YXZb f] ]cXe^\

E H<BIPH KGPN @mXgfiXkfi <ZZ\jj ?ffi

SSppeecciiffiiccaattiioonnss
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Metric Hardware Torque Charts

Bolt Type and Class*
Bolt Size

M6 N.m (Ft.-lb.) M8 N.m (Ft.-lb.) M10 N.m (Ft.-lb.) M12 N.m (Ft.-lb.)

CC w >G 1*4 2)5 $0)3% -.)-2 $5)-.% .3)/0 $.,).1% 04)2- $/1)0,%

CC w >G 4*4 -,)-/ $3)-,% .,).3 $-1).,% 0-)03 $/,)/1% 31)44 $11)21%

CC w >G -,*5 -0)-3 $-,)-/% .3)/0 $.,).1% 10)24 $0,)1,% -,.)-.. $31)5,%

CC w >G -.*5 -3).- $-.)-2% 0-)03 $/,)/1% 24)4- $1,)2,% -..)-05 $5,)--,%

CC w NN $.% -,)-/ $3)-,% .,).3 $-1).,% 0-)03 $/,)/1% 31)44 $11)21%

&CC 9 C\o C\X[( >G 9 >cXjj

Bolt Type and Class*
Bolt Size

M14 N.m (Ft.-lb.) M16 N.m (Ft.-lb.) M18 N.m (Ft.-lb.) M22 N.m (Ft.-lb.)

CC w >G 1*4 31)44 $11)21% --1)-/1 $41)-,,% -33).-2 $-/,)-2,% //5)0,2 $.1,)/,,%

CC w >G 4*4 --1)-/1 $41)-,,% -33).-2 $-/,)-2,% .3-)//5 $.,,).1,% 031)2-, $/1,)01,%

CC w >G -,*5 -/2)-32 $-,,)-/,% ..0).54 $-4,)..,% /5/)030 $.5,)/1,% 234)4-/ $1,,)2,,%

CC w >G -.*5 -33).-2 $-/,)-2,% .41)/1. $.-,).2,% 004)10. $//,)0,,% 44-)-,-2 $21,)31,%

CC w NN $.% --1)-/1 $41)-,,% -33).-2 $-/,)-2,% .3-)//5 $.,,).1,% 031)2-, $/1,)01,%

&CC 9 C\o C\X[( >G 9 >cXjj

SSppeecciiffiiccaattiioonnss
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Unit Description

General Description
MAGNUM PLUS units are all-electric, single-piece, refrigeration units with bottom air supply. The unit is designed to

cool and heat containers for shipboard or overland transit. The unit mounts in the front wall of the container. Fork lift
pockets are provided for installation and removal of the unit.

The frame and bulkhead panels are constructed of aluminum and are treated to resist corrosion. A removable

evaporator compartment door provides service access. All components except the evaporator coil and electric heaters
can be replaced from the front of the unit.

Each unit is equipped with an 18.3 m (60 ft.) power cable for operation on 460-380V/3 Ph/60-50 Hz power. The unit

power cable is stored below the control box in the condenser section.

Each unit is equipped with 460-380V/3 Ph/60-50 Hz electric motors. An automatic phase correction system provides the

proper electrical phase sequence for condenser fan, evaporator fan and compressor operation.

The MAGNUM PLUS container unit features the following components. Each component will be described briefly on
the following pages.

NZifcc >fdgi\jjfi M\Z\`m\i OXeb N`^_k BcXjj M\dfk\ Hfe`kfi`e^ M\Z\gkXZc\ Jgk`fe $0)g`e%

$Jgk`feXc%

>fdgi\jjfi ?`^`kXc >fekifc QXcm\ @mXgfiXkfi AXej M\dfk\ Hfe`kfi`e^ Hf[\d $MHH( MHH'%
$Jgk`feXc%

@Zfefd`q\i C\Xk @oZ_Xe^\ Npjk\d >fe[\ej\i AXe >fekifc PN?< >fc[ Oi\Xkd\ek O\dg\iXkli\ M\Zfi[`e^
$Jgk`feXc%

O\dg\iXkli\ N\ejfij NlZk`fe+?`jZ_Xi^\ Ki\jjli\ N\ejfi

$Jgk`feXc%
Cld`[`kp N\ejfi $Jgk`feXc X]k\i N\g .,-5%

Ai\j_ <`i @oZ_Xe^\ Npjk\d RXk\i)>ffc\[ >fe[\ej\i $Jgk`feXc% <[mXeZ\[ Ai\j_ <`i HXeX^\d\ek $<A<H% Xe[
<[mXeZ\[ Ai\j_ <`i HXeX^\d\ek Kclj $<A<H

'% $Jgk`feXc%

Scroll Compressor
The scroll compressor features a digital port and an intermediate suction port.
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Digital Port

The digital port provides cooling capacity control. The digital port is located at the top of the scroll assembly on the

compressor body. When energized, the Digital Control valve disengages the scroll set. This reduces pumping capacity

to zero.

Intermediate Suction Port

The intermediate suction port draws suction gas from the economizer heat exchanger into the scroll assembly of the

compressor. The scroll seals off the suction port. This prevents economizer gas from leaking back to the main suction

port. It also prevents the economizer gas pressure from influencing the cooling capacity of the unit evaporator (main

suction gas pressure).

MP4000 Controller
The MP4000 is an advanced microprocessor controller that has been specially developed for the control and monitoring

of refrigeration units. Refer to (“MP4000 Controller,” p. 36) for more detailed information.

- HK0,,, >fekifcc\i

Power Module Fuses

The PM-4000 Power Module in the MAGNUM Plus unit uses Ultra Fast 20 amp fuses to protect the power module and

are not interchangeable with the MP3000 MRB fuses. The fuses from the MP3000 MRB must never be used in the PM

4000 Power Module.

Part number for a PM 4000 Power Module fuse (FF 20 amp 500v and black fuse holder) is: P/N 419286 Fuse & Holder Blk

MP4000.
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Part number for the MP3000 MRB fuse (F 20 amp 500V and red fuse holder) is: P/N 419318 Fuse & Holder Red MP3000.

Fuse and fuse holder will be sold together as a kit. Individual fuse and holder part number for the MP3000 will

supersedes to the kit number once inventory is used up.

Power Module Fuses

- HK/,,, HM= M\[ Cfc[\i

. A ., Xdg Alj\

/ KH 0,,, Kfn\i Hf[lc\ =cXZb Cfc[\i

0 AA ., Xdg Alj\

Compressor Digital Control Valve
The controller pulses the Compressor Digital Control solenoid valve between open and closed positions. This provides

precise cooling capacity control. No pump down function or warm gas bypass control is used in conjunction with the

Compressor Digital Control valve. Refer to (“Compressor Digital Control Valve,” p. 99) for more detailed information.

Economizer Heat Exchange System
An economizer heat exchange system replaces the conventional heat exchanger. The economizer Heat Exchange

system subcools the liquid refrigerant before it reaches the evaporator expansion valve. Subcooling liquid refrigerant
increases the cooling efficiency and capacity of the evaporator. Refer to (“Economizer System,” p. 100) for more

detailed information.

Temperature Sensors
Each sensor element is connected to a cable and packaged in a sealed stainless steel tube. The temperature signal from
the sensor is transmitted through the cable. PT.1000 type temperature sensors are used to sense temperatures for the

following:

• Supply Air

• Return Air

• Evaporator Coil

• Condenser Coil
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• Compressor Discharge Temperature Sensor

• Ambient Air

Fresh Air Exchange System
The fresh air exchange system removes harmful gases from containers carrying sensitive perishable commodities. The
fresh air vent is located above the control box. The fresh air vent is adjustable to accommodate a variety of frozen and

chilled load operating conditions.

- Ai\j_ <`i @oZ_Xe^\ Q\ek

Receiver Tank Sight Glass
The receiver tank contains a sight glass which has three small balls that indicate the level of refrigerant in the tank for

checking the refrigerant charge. A moisture indicator in the sight glass changes color to indicate the level of moisture in
the system.

- Hf`jkli\ De[`ZXkfi6

G`^_k Bi\\e 9 ?ip

T\ccfn 9 R\k

. Jlk\i i`e^ `j Zfcfi Zf[\[* >fdgXi\ kf

`e[`ZXkfi*

Evaporator Fans
MAGNUM PLUS models are equipped with either 2 or 3 evaporator fans. All models feature 2-speed motors. The

evaporator fans operate continuously to circulate air inside the container. The evaporator fans operate on the following:

• High and low speed for chilled cargo at setpoints of -9.9 C (14.1 F) and above.

• Low speed for frozen cargo at setpoints of -10 C (14 F) and below.

The evaporator fan low speed RPM is one-half the high speed RPM. The controller determines evaporator fan motor
speed based on the setpoint temperature and the Economy mode setting.

If Non-Optimized mode is on:

• Chill Loads: Evaporator fans operate on high speed.

• Frozen Loads: Evaporator fans operate on low speed.

If Optimized mode is on:
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• Chill Loads: Evaporator fans operate on high and low speed - depending on the need for cooling.

• Frozen Loads: Evaporator fans operate on low speed and stops when there is no need for cooling.

Condenser Fan Control
The controller also uses a proportional-integral derivative algorithm to control the condenser temperature and ensure a
constant liquid pressure at the expansion valve. The condenser fan operates continuously in high ambients. In low

ambient conditions, the controller cycles the condenser fan on and off to maintain a minimum condenser temperature.
The controller maintains a minimum 30 C (86 F) condenser temperature on Chill loads and a minimum 20 C (68 F)

condenser temperature on Frozen loads.

USDA Cold Treatment Temperature Recording (Standard)

The controller includes provisions for the use of three or four USDA sensors. These sensors allow temperatures in

various areas of the load to be monitored and recorded for United States Department of Agriculture use in monitoring
Cold Treatment shipments.

When USDA sensors are installed, the controller will automatically detect each sensor and activate data logging.

However, the USDA Type screen in the Configuration menu must be set to the correct sensor setting and each USDA

sensor must be calibrated to comply with USDA temperature recording requirements.

Unit Options
This unit is available with several options that are listed in below. These options are specified when placing the order

and are briefly described on the following pages.

Optional Components

- @c\Zkife`Z >_Xik M\Zfi[\i

. <QG( <A<H( <A<H'

/ PN?< N\ejfi M\Z\gkXZc\ $<ZZ\jj ]ifd

Dej`[\ >fekX`e\i%

0 M\dfk\ Hfe`kfi Hf[\d ]fi Kfn\i G`e\

>fddle`ZXk`fej $M@A>JI Zfekifc df[\d

`ej`[\ >fekifc =fo%

1 NlZk`fe+?`jZ_Xi^\ Ki\jjli\ OiXej[lZ\i

Electronic Chart Recorder (Optional)

The electronic chart recorder will take the datalogger data from the controller and print the return air sensor values.

Remote Monitoring Modem (RMM, RMM+) (Optional)

A REFCON remote monitoring modem is provided to permit remote monitoring via the power cable. High speed

transmission reads all controller information. Data can also be retrieved from the data logger via high speed
transmission.
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Suction and Discharge Pressure Sensors

Pressure sensors can be added to the unit to display actual suction or discharge system pressure. The display will show

a reading and a bar graph. Unit can be configured suction only, discharge only, or suction and discharge.

Water-Cooled Condenser/Receiver Tank

A water-cooled condenser/receiver provides the unit with above and below deck operating capabilities. Condenser fan

control is provided in software or by a Condenser Fan Selection switch or a Water Pressure switch. Starting April 2005,
Thermo King has added a shutoff valve on the outlet tube of the water-cooled condenser.

Condenser fan switch is a software key. This switch is provided on the control box with the water-cooled condenser

option. Place the Condenser Fan On/Off switch in the Water position for water-cooled condenser operation.

Figure 2. Water-Cooled Condenser/Receiver Tank

Air Ventilation Logging (AVL)

AVL is used for detecting and logging the fresh air exchange position on the manual fresh air vent. The opening angle

of the fresh air vent is converted to an output signal from approximately 2-5 volts. The disk opening is detected in steps

of 0-125, 150, 175, 215, and 225 m3/hr.

Refer to (“Air Ventilation Logging (AVL),” p. 83) for more information.

Advanced Fresh Air Management (AFAM) System

An advanced microprocessor controlled fresh air management system provides programmable control of air exchange

rate, programmable delayed vent opening, automatic closure of air exchange vent during low ambient conditions, and

data logging of air exchange rate and vent opening delay interval.

The AFAM system includes a door control module, vent door and vent grille. The controller sends a communication

signal to the door control module to position vent door to desired position. The controller can also be set to delay
opening of fresh air vent for up to 48 hours (in 1 hour increments). This allows faster product temperature pull-down.

Refer to (“Starting the AFAM System,” p. 84) for more information.

AFAM Operation

The system is pre-calibrated for air exchange rates of 0 to 225 m3/hr. (0 to 132 ft3/min.). The actual door position is

based on the air exchange setting and the power supply frequency.

If the controller identifies a component failure during unit startup, an alarm is recorded in the controller display and

data-logger memory. If a power loss occurs after the AFAM system is turned on, the controller automatically operates
the vent door based on the previous AFAM Delay and AFAM Rate settings when power is restored.
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- Q\ek ?ffi

. ?ffi >fekifc Hf[lc\

/ Dek\i]XZ\ Hf[lc\ =fXi[ Xe[ >XYc\ $dflekj
`e >fekifc =fo%

0 Bi`cc\

AFAM Vent Door Assembly

CCAAUUTTIIOONN
RRiisskk ooff IInnjjuurryy!!
AAfftteerr iinnssttaalllliinngg oorr sseerrvviicciinngg tthhee AAFFAAMM ddoooorr,, rreemmoovvee aallll ttoooollss aanndd iinnssttaallll tthhee vveenntt ggrriillllee bbeeffoorree ssttaarrttiinngg tthhee

AAFFAAMM ssyysstteemm.. FFaaiilluurree ttoo rreeppllaaccee tthhee vveenntt ggrriillllee bbeeffoorree ttuurrnniinngg tthhee AAFFAAMM ssyysstteemm oonn mmaayy rreessuulltt iinn ppeerrssoonnaall

iinnjjuurryy oorr uunniitt ddaammaaggee..

A microprocessor controlled vent door provides programmable control of the air exchange rate. The vent door is

adjusted to the desired position by a vent door motor and linkage assembly (See figure below). The system is pre-

calibrated for air exchange rates of 0 to 225 m3/hr. (0 to 132 ft3/min.). The use of the AFAM system should be established

by the shipper.

The default setting for AFAM in the Setpoint menu is the last value set (Off, AFAM). The Fresh Air Vent Man submenu
should be set to AFAM to control the vent door to the fresh air exchange rate setting.

If the controller identifies a component failure during unit startup, an alarm is recorded in the controller display and

data-logger memory. If a power loss occurs after the AFAM system is turned on, the controller automatically operates
the vent door based on the previous AFAM Delay and AFAM Rate settings when power is restored.

- <ZklXkfi

. N_X]k

/ >fkk\i K`e

0 K`e >c\m`j

Advanced Fresh Air Management Plus (AFAM+) System

The Advanced Fresh Air Management Plus (AFAM+) System provides programmable control of the CO2 level in the

container. The controller can be set to control the CO2 level in the container from 0 to 25 percent. Refer to (“Advanced
Fresh Air Management Plus (AFAM+) System,” p. 87) for more information.
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Unit Front View

- @mXgfiXkfi <ZZ\jj ?ffi

. >fe[\ej\i AXe

/ >fdgi\jjfi >fdgXikd\ek

0 NZifcc >fdgi\jjfi

1 >fekifc =fo

2 M\Xi ?fnecfX[ Xe[ PN?< M\Z\gkXZc\ KXe\c

$<ZZ\jj ]ifd Dej`[\ >fekX`e\i%

Unit Rear View

- @mXgfiXkfi Bi`cc\

. <`i >_Xee\cj

/ Ai\j_ <`i Dec\k

0 Ofg M\Xi KcXk\

1 =fkkfd M\Xi KcXk\

2 PN?< M\Z\gkXZc\ KXe\c6 >fekifcc\i

>fddle`ZXk`fej Xe[ ?XkX ?fnecfX[ Kfik(
PN?<-+NgXi\ - N\ejfi >fee\Zk`fe( PN?<.+

NgXi\ . N\ejfi >fee\Zk`fe( PN?</+NgXi\ /
N\ejfi >fee\Zk`fe( >Xi^f $Klcg% N\ejfi

>fee\Zk`fe
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Figure 3. Refrigeration System

- @ogXej`fe QXcm\ 1 M\Z\`m\i OXeb 5 Gfn Ki\jjli\ >lkflk Nn`kZ_

. @mXgfiXkfi >f`c 2 NZifcc >fdgi\jjfi -, @Zfefd`q\i C\Xk @oZ_Xe^\i

/ @ogXej`fe QXcm\ $@Zfefd`q\i% 3 =Xcc QXcm\ -- QXgfi Dea\Zk`fe Nfc\ef`[ QXcm\

0 >fe[\ej\i >f`c 4 ?`^`kXc >fekifc QXcm\ -. ?\_p[iXkfi
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Figure 4. Electrical Components

- N\ejfi F`k 4 C\Xk\i Biflg -1 Cld`[`kp N\ejfi .. >XYc\ >fee\Zk`fe

. @mXgfiXkfi AXej
CXie\jj

5 >fe[\ej\i AXe Hfkfi -2 QXgfi Dea\Zk`fe QXcm\ ./ >XYc\ Nlggcp

/ Kfn\i >XYc\ =iXZb\k -, >fe[\ej\i AXe CXie\jj -3 >fdgi\jjfi N\ejfi .0 F`k >J.+J. MN041 j\ejfi

0 Kfn\i >XYc\ -- @mXgfiXkfi AXe Hfkfi -4 ?`^`kXc QXcm\ .1 Cld`[`kp N\ejfi $]fi JJ>G%

1 Kfn\i Kcl^ -. PN?< M\Z\gkXZc\ KXe\c -5 >fekifc =fo .2 O\dg\iXkli\ N\ejfi

2 NZifcc >fdgi\jjfi -/ NlZk`fe OiXej[lZ\i ., >fdgi\jjfi >XYc\ .3 >J. N\ejfi

3 CK>J Nn`kZ_ -0 KfZb\k N\ejfi .- G`hl`[ O`k\ >fee\Zkfi
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Controller Description

MP4000 Controller
The MP4000 is an advanced microprocessor controller. It has been specially developed for the control and monitoring
of refrigeration units. The controller contains the following basic features:

• Temperature/Message Status Display

– Temperature area: Displays return air sensor, supply air sensor, and setpoint.

– Message area: Displays alarms, message, and controller menu.

• Keypad

– F1 - F4 Function keys navigate within the Status Display.

– Two Status LED indicators.

– Special function keys: ON/OFF, PTI, Defrost.

Back-up Battery

Every Controller has a Back-up Battery. This will allow the controller to be energized if the unit is not connected to shore

power. The technician can change settings in the controller - Setpoint, etc.

Press the ON/OFF key, the controller will energize and stay energized for 25 sec, by pressing any of the Menu keys the

25 sec timer will reset to 20 sec.

Input and Output Signals

The MP4000 microprocessor controls all unit functions to maintain the cargo at the proper temperature. The controller

also monitors and records system faults and performs pretrip.

The MP4000 controller uses advanced solid-state integrated circuits to monitor and control unit functions. The

controller monitors inputs from:

s M\klie <`i N\ejfi s <dY`\ek N\ejfi s C`^_ Ki\jjli\ >lkflk Nn`kZ_+

?`jZ_Xi^\ Ki\jjli\ N\ejfi
s QfckX^\ d\Xjli`e^ Z`iZl`kj

s Nlggcp <`i N\ejfi s Cld`[`kp N\ejfi s Gfn Ki\jjli\ >lkflk Nn`kZ_+
NlZk`fe Ki\jjli\ N\ejfi

s @mXgfiXkfi >f`c N\ejfi s PN?< $NgXi\% N\ejfij -( .(
Xe[ /

s K_Xj\ d\Xjli`e^ Z`iZl`kj

s >fe[\ej\i >f`c N\ejfi s >fdgi\jjfi ?`jZ_Xi^\ G`e\

O\dg\iXkli\ N\ejfi

s >lii\ek d\Xjli`e^ Z`iZl`kj

Output signals from the controller automatically regulate all unit functions including:

s >fdgi\jjfi fg\iXk`fe s >fdgi\jjfi [`^`kXc mXcm\ s @c\Zki`Z _\Xk\ij

s >fe[\ej\i ]Xe fg\iXk`fe s QXgfi `ea\Zk`fe mXcm\ s K_Xj\ j\c\Zk`fe

s @mXgfiXkfi ]Xe dfkfi fg\iXk`fe s ?\_ld`[`]p mXcm\
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Software Versions
The various software versions are listed below.

Table 8. Software Version 2.3.4 100927

Release Date Features

N\gk\dY\i .,-,
s Pe`k Mlee`e^ If ?`jgcXp*

s JJ>G Pe`k A\Xkli\j <[[\[ ]fi H<BIPH NG .--*

s MHH' <[[\[ ]fi O<G*

s N_fik\i Gf^^`e^ Dek\imXcj ?\]Xlck JAA*

s De[\o ]fi @m\ek n`k_ MHH'*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*/*0 -,,5.3 ]fi [\kX`cj*

Table 9. Software Version 2.3.6 110301

Release Date Features

<gi`c .,--
s >fc[ Oi\Xkd\ek $>O% _Xj Y\\e X[[\[ ]fi Xcc gi\]`o\j \oZ\gk JJGP*

s Hlck`)O\dg\iXkli\ j\kk`e^j _Xj Y\\e X[[\[ ]fi Xcc gi\]`o\j $`eZcl[`e^ JJGP%*

s KOD k\jk fecp _Xj Y\\e X[[\[ Xj X j\c\Zk`fe le[\i k_\ >JHH<I?N d\el* O\jk n`cc \e[ X]k\i

H<DIO<DIDIB ,> $/.A% O@NO `j Zfdgc\k\[*

s >fc[ <dY`\ek =Xkk\ip Djjl\*

s RXie`e^ H\jjX^\ /5 =Xkk\ip @iifi X[[\[*

s KOD Klcc O`d\j Gf^^\[*

s RXie`e^ /4 CDBC QJGO<B@ JI GDI@*

s Kfn\i G`d`k Hf[\ =Xj\[ fe >fe[\ej\i O\dg\iXkli\*

s <A<H ?ffi >cfj\j CGS*

s HON Xe[ >O ?`jXYc\[ X]k\i KOD*

s MHH @eXYc\j ]fi P<>P Pe`kj*

s ?`jZ_Xi^\ Ki\jjli\ efn `e ?XkX H\el*

s Hf[\ AcX^j <[[\[*

s ?\]ifjk O\id`eXk`fe O\dg\iXkli\ Xe[ Dek\imXc Cflij G`d`k\[*

s Oi`g NkXik <cc O\dg\iXkli\ Gf^^\[*

s <A<H KOD X[[\[*

s BXj N\ejfi kf Y\ JAA n_\e efk j\c\Zk\[*

s =XZbc`^_k JI*

s @m\ek Gf^ <mX`cXYc\ `e [`jgcXp*

s ?`jgcXp k`d\i*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*/*2 --,/,- ]fi [\kX`cj*

Table 10. Software Version 2.3.7.0 110608

Release Date Features

Ele\ .,--
s >fc[ Oi\Xkd\ek $>O% _Xj Y\\e X[[\[ ]fi Xcc gi\]`o\j \oZ\gk JJGP*

s HON Xe[ >O A\Xkli\ j\c\ZkXYc\*

s HON A\Xkli\ N\c\Zkj Ki\j\ek N\kgf`ek*

s PN?< Oi`g ?\]Xlckj JAA*

s ?\_ld`[`]p Ddgifm\d\ek*

s =Xkk\ip C\Xk\i ?`jXYc\[*

s >fdgi\jjfi O\dg\iXkli\ M\X[`e^*

s C\Xk`e^ @c\d\ek Opg\*

s > kf A fi A kf > ?`jgcXp >_Xe^\*

s Q`\n`e^ @m\ek fi O\dg\iXkli\ Gf^j `e ?`jgcXp*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*/*3*, --,2,4 ]fi [\kX`cj*
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Table 11. Software Version 2.3.8.0 110628

Release Date Features

Ele\ .,--
s >fc[ Oi\Xkd\ek $>O% _Xj Y\\e X[[\[ ]fi Xcc gi\]`o\j \oZ\gk JJGP*

s F\pgX[ GfZb ]\Xkli\ _Xj Y\\e X[[\[*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*/*4*, --,2.4 ]fi [\kX`cj*

Table 12. Software Version 2.4.0.0 111220

Release Date Features

EXelXip .,-.
s Dekif[lZ\ ]`\c[ k\jk\i jpjk\d kffc $4./.),-,% ]leZk`feXc`kp*

s <cXid -.3 B@I@M<G PIDO @MMJM*

s <cXid 1. KMJ=@ @MMJM*

s <cXid -., NP>ODJI KM@NNPM@ N@INJM @MMJM*

s <cXid /- GJR KM@N >POJPO*

s @mXgfiXkfi AXe Ng\\[ Jgk`fe*

s HON ?\]Xlck\[ JAA fe Kfn\i JAA*

s >JG? Oi\Xkd\ek ]fi CG*

s Cld`[`kp >fekifcc\i*

s <A<H'( <A<H ?`jXYc\ `e Aifq\e Hf[\*

s <A<H Dekif[lZ\[*

s MHH' >fekifcc\i >cfZb Pg[Xk\*

s MHH =l`ck `e Jgk`fe*

s MHH' BiXg_`Zj*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*0*,*, ---.., ]fi [\kX`cj*

Table 13. Software Version 2.4.2.0 120313

Release Date Features

<gi`c .,-.
s MHH =l`ck `e Jgk`fe*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*0*.*, -.,/-/ ]fi [\kX`cj*

Table 14. Software Version 2.4.3.0 120628

Release Date Features

Ele\ .,-.
s MHH =l`ck `e Jgk`fe*

s Jgk`d`q\ $JKO%*

s >ffc`e^ >XgXZ`kp Nlim\`ccXeZ\*

s <A<H KOD N\c\ZkXYc\*

s Cld`[`kp >fekifc AXe >_Xe^\*

s Cld`[`kp Xe[ <A<H' KOD*

s <A<H' <lkf >fe]`^liXk`fe*

s CG <A<H*

s KOD <Yfik\[ @m\ek*

s N\kgf`ek MXe^\ '/1> kf )0,>*

s NdXikKOD @m\ek*

s NdXikKOD O_ldYj Pg*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*0*/*, -.,2.4 ]fi [\kX`cj*
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Table 15. Software Version 2.5.0.0 121121

Release Date Features

Ifm\dY\i .,-.
s MHH =l`ck `e Jgk`fe*

s ?`jgcXp >fekiXjk Ddgifm\d\ek*

s BXj N\ejfi JI+JAA CXe[c`e^*

s Cld`[`kp Jg\iXk`fe*

s N\kgf`ek >_Xe^\ fe =Xkk\ip*

s Aifq\e Jgk`d`q\[ Hf[\*

s Hf[Ylj CXe[c`e^ >_Xe^\[*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*1*,*, -.--.- ]fi [\kX`cj*

Table 16. Software Version 2.5.1.0 130213

Release Date Features

A\YilXip .,-/
s <cXid -/3 N\ejfi Npjk\d Jm\icfX[*

s <cXid -0, @mXgfiXkfi N\Zk`fe Off Cfk*

s <cXid 54 >fdgi\jjfi O\dg\iXkli\ N\ejfi N_fik >`iZl`k*

s K_Xj\ >_\Zb*

s N\kgf`ek f] '01*

s MHH Jgk`fe*

s NdXikKOD O_ldYj Pg Z_Xe^\[*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*1*-*, -/,.-/ ]fi [\kX`cj*

Table 17. Software Version 2.5.3.0 130424

Release Date Features

HXp .,-/
s >fc[ NkfiX^\ ?\]ifjk A\Xkli\*

s NdXikKOD A\Xkli\*

s J. N\ejfi >Xc`YiXk`fe <A<H' KOD*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, .*1*/*, -/,0.0 ]fi [\kX`cj*

Table 18. Software Version 3.1.0.0 140612

Release Date Features

Ele\ .,-0
s Nf]knXi\ A`c\ AfidXk NDK*

s <cXid 2, Cld`[`kp N\ejfi*

s <cXid 24 >J.+J. N\ejfi @iifi*

s =lcY Hf[\*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, /*-*,*, -0,2-. ]fi [\kX`cj*

Table 19. Software Version 3.2.0.0 140822

Release Date Features

<l^ljk .,-0
s MHH Jgk`fe*

s NH<MO KOD Jgk`fe*

s Cld`[`kp N\ejfi <cXid 2,*

s KOD CK>J O\jk*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, /*.*,*, -0,4.. ]fi [\kX`cj*
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Table 20. Software Version 3.4.0.0 150729

Release Date Features

<l^ljk .,-1
s ?ip >Xi^f ) I\n Zfekifcc`e^ df[\*

s <lkfdXk`Z ?ip >Xi^f fgk`fe ]fi THG ZfekX`e\i eldY\ij*

s <YXe[fe j\ejfi dljk [`jXYc\ fgk`d`q\[ df[\*

s H`jj`e^ cf^j ) [\c\k`fe f] k_\ ]`ijk `ek\ieXc cf^ ]`c\*

s <cXid 24 fZZlij `e jkXe[Yp df[\*

s BXj XeXcpq\i j\ejfi `j gfn\i\[ `e jkXe[Yp df[\*

s >XgXZ`kp c`d`kXk`fe XZk`mXk\j cf^ ]cX^ ]fi >< Zfekifc*

s =ffk cfX[\i dljk jlggfik j`g ]`c\j*

s =Xkk\ip jlim\`ccXeZ\ `j efk [`jZfm\i`e^ fg\e gifk\Zk`fe Z`iZl`k*

s =Xkk\ip XcXidj dljk fecp fZZli `e KOD*

s < YXkk\ip `Zfe _Xj Y\\e X[[\[ kf k_\ dX`e jZi\\e `e[`ZXk`e^6 YXkk\ip ]lcc Z_Xi^\[( Z_Xi^`e^ fi \iifi*

s >f`e YXkk\ip jlim\`ccXeZ\*

s M\dfm\ >_`cc KOD Xe[ i\eXd\ KOD kf Alcc KOD ]fi NP?P gi\]`o*

s ?`]]\i\ek`Xk\ j\k gf`ek Xe[ Zfekifcc`e^ k\dg\iXkli\*

s <A<H [\]Xlck`e^ ]fi CXgX^ Gcfp[ le`kj*

s Jgk`fe >_Xe^\j6 MHH Jgk`fe( NH<MO KOD Jgk`fe

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*0*,*, Jgk /*0*.*, -1,3.5 ]fi [\kX`cj*

Table 21. Software Version 3.5.0.0 151009

Release Date Features

JZkfY\i .,-1
s ?ip >Xi^f ) I\n Zfekifcc`e^ df[\* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s <lkfdXk`Z ?ip >Xi^f fgk`fe ]fi THG ZfekX`e\i eldY\ij* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s <YXe[fe j\ejfi dljk [`jXYc\ fgk`d`q\[ df[\* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s H`jj`e^ cf^j ) [\c\k`fe f] k_\ ]`ijk `ek\ieXc cf^ ]`c\* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s <cXid 24 fZZlij `e jkXe[Yp df[\* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s BXj XeXcpq\i j\ejfi `j gfn\i\[ `e jkXe[Yp df[\* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s >XgXZ`kp c`d`kXk`fe XZk`mXk\j cf^ ]cX^ ]fi >< Zfekifc* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s =ffk cfX[\i dljk jlggfik j`g ]`c\j* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s =Xkk\ip jlim\`ccXeZ\ `j efk [`jZfm\i`e^ fg\e gifk\Zk`fe Z`iZl`k* Ddgc\d\ek\[ `e Q\ij`fe /*/*,
Nf]knXi\*

s =Xkk\ip XcXidj dljk fecp fZZli `e KOD* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s =Xkk\ip `Zfe* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s >f`e YXkk\ip jlim\`ccXeZ\* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s M\dfm\ >_`cc KOD Xe[ i\eXd\ KOD kf Alcc KOD ]fi NP?P gi\]`o* Ddgc\d\ek\[ `e Q\ij`fe /*/*,

Nf]knXi\*

s ?`]]\i\ek`Xk\ j\k gf`ek Xe[ Zfekifcc`e^ k\dg\iXkli\* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s <A<H [\]Xlck`e^ ]fi CXgX^ Gcfp[ le`kj* Ddgc\d\ek\[ `e Q\ij`fe /*/*, Nf]knXi\*

s Jgk`fe >_Xe^\j6 MHH Jgk`fe ) Ddgc\d\ek\[ `e Q\ij`fe /*1*, Nf]knXi\( NH<MO KOD Jgk`fe )

Ddgc\d\ek\[ `e Q\ij`fe /*0*, Nf]knXi\*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*1*,*, Jgk /*1*,*, -1-,,5 ]fi [\kX`cj*

Table 22. Software Version 3.5.0.0 151103

Release Date Features

Ifm\dY\i .,-1
s Jgk`fe >_Xe^\j6 MHH Jgk`fe ) Ddgc\d\ek\[ `e Q\ij`fe /*1*/*, Nf]knXi\*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*1*,*, Jgk /*1*/*, -1--,/ ]fi [\kX`cj*
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Table 23. Software Version 3.6.0.0 20160128

Release Date Features

A\YilXip .,-2
s <A<H m\ek [ffi XcXid 13*

s HK0,,, k\jk\i \ogXej`fe jcfk k\jk*

s @iifi mXcl\ ]fi ]Xlckp YXkk\ip*

s Jgk`fe >_Xe^\j6 /*1*-*,6 MHH XZk`mXk`fe ]fi .1, O<G7 /*1*.*,6 MHH XZk`mXk`fe ]fi O<G( MHH
XZk`mXk`fe ]fi =iXle7 /*1*/*,6 MHH XZk`mXk`fe ]fi Pe`k 01 $>H<%7 /*1*0*,6 NdXik KOD ]fi =iXle7

/*2*,*,6 MHH XZk`mXk\[ ]fi >H< $le`k -%7 /*2*-*,6 >fc[ Nkfi\ ?\]ifjk ]\Xkli\ XZk`mXk\[*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*2*,*, Jgk /*2*-*, .,-2,-.4 ]fi [\kX`cj*

Table 24. Software Version 3.7.0.0 20160404

Release Date Features

A\YilXip .,-2
s <A<H ?ffi >cfj\[ fe Kfn\i JAA*

s =Xkk\ip Kfn\i HXeX^\d\ek @e_XeZ\d\ekj*

s KOD K\i]fid\[ n`k_flk =Xkk\ip*

s Ife Jgk`d`q\[ [\]Xlck ]fi >O<P gi\]`o*

s =l^ `e H\el fe =Xkk\ip Kfn\i*

s RXcc >cfZb RXb\lg Npjk\d efk XcnXpj klie\[ JAA*

s Ki\m\ek O\dg\iXkli\ =\cfn N\k Kf`ek*

s Jgk`fe >_Xe^\j6 /*3*-*,6 NdXik KOD XZk`mXk\ ]fi =iXle =>CP5/,,,,( 5/,,,-( 5/,,,.
=>CP3.,,,,( 30,,,,*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*3*,*, Jgk /*3*-*, .,-2,0,0 ]fi [\kX`cj*

Table 25. Software Version 3.8.0.0 20160512

Release Date Features

HXp .,-2
s @mXg AXe >fekifc NP?P*

s >fekifcc\i Xe[ Kfn\i df[lc\ j\i`Xc eldY\i n`cc efn j_fn fc[ Xe[ e\n ]fidXk*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*4*,*, Jgk /*4*,*, .,-2,1-. ]fi [\kX`cj*

Table 26. Software Version 3.9.0.0 20160530

Release Date Features

HXp .,-2
s Jgk`fe A`c\ H`jj`e^ <]k\i Kfn\i Je

s Jgk`fe >_Xe^\j6 /*5*,*,6 NdXik KOD \eXYc\[ ]fi O<G le`kj*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*5*,*, Jgk /*5*,*, .,-2,1/, ]fi [\kX`cj*

Table 27. Software Version 3.10.0.0 20160708

Release Date Features

Elcp .,-2
s <A<H ?ffi Jg\iXk`fe JI =Xkk\ip Kfn\i*

s KOD nflc[ gXjj n`k_ X AXlckp ?`^`kXc QXcm\*

s =Xkk\ip O\jk X[[\[ kf =i`\] KOD*

s <cXid 13 A<@ ?\m`Z\ @iifi*

s D>JI fi H\el Oi\\ ?`jgcXp >_Xe^\*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*-,*,*, Jgk /*5*,*, .,-2,3,4 ]fi [\kX`cj*
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Table 28. Software Version 3.11.0.0 20170516

Release Date Features

HXp .,-3
s H`jj`e^ O\dg\iXkli\ Gf^j $PN?<% fe =Xkk\ip Kfn\i*

s >fekifcc\i M\Yffk X]k\i i\ki`\m`e^ [fnecfX[ lj`e^ N? >Xi[*

s M\j\kk`e^ f] PN?< >Xc`YiXk`fe X]k\i AcXj_cfX[`e^*

s PN?< >Xc`YiXk`fe M\j\k @m\ek*

s GfX[`e^ f] k_\ Rife^ Jgk`fe A`c\*

s NdXikKOD HXo ?Xpj d`e`dld c`d`k Z_Xe^\ kf . [Xpj*

s Jgk`fe >_Xe^\j6 MHH \eXYc\[ ]fi k_\ ]fccfn`e^ ZfekX`e\i eldY\ij6 RCGP30,,,- kf
RCGP30,.,,( NUGP545/-- kf NUGP5454-,( O@HP5.13/, kf O@HP5.2..5*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*--*,*, Jgk /*--*,*, .,-3,1-2 ]fi [\kX`cj*

Table 29. Software Version 3.13.0.0 20170516

Release Date Features

Ifm\dY\i .,-3
s Jgk`feXc <QG Alcc MXe^\ ?`jb ,)..1 Zd_*

s Jgk`fe >_Xe^\j6 Ife)Jgk`d`q\[ Hf[\ Xj [\]Xlck ]fi k_\ ]fccfn`e^ ZfekX`e\i D?j6 O<G OGGP-,332,

kf -,3415 Xe[ OGGP-,4,2, kf -,4.157 NdXik KOD fgk`fe ]fi =>CP ,4/,0, kf ,4/,05 Xe[ =>CP

32,,-1 kf 32,,-5*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*-/*,*, Jgk /*-/*.*, .,-3,1-2 ]fi [\kX`cj*

Table 30. Software Version 3.14.0.0 20171220

Release Date Features

EXelXip .,-4
s C`^_ jg\\[ ]Xej ]fi ODO<I gi\]`o `e ]ifq\e df[\*

s PN?< df[\ kf [`jXYc\ Jgk`d`q\[ Hf[\*

s Ife)fgk`d`q\[ df[\ n_\e [\_ld`[`]`ZXk`fe `j fe*

s Ki\jjli\ j\ejfij Xi\ k\jk\[ n_\e efk dflek\[*

s Off dXep YXkk\ip \m\ekj `e Gf^^\i*

s >fekifcc\i j_lkk`e^ [fne*

s AX`c`e^ C>KJ jn`kZ_ ]clj_`e^ [XkX cf^*

s AX`c`e^ C>KJ jn`kZ_ dljk ki`^^\i Xe XcXid*

s Nkfg Z_Xi^\i n_\e YXkk\ip c\m\c `j ]lccp Z_Xi^\[*

s Jgk`fe >_Xe^\j6 Jgk`fe ]`c\ i\X[ \iifi ki`^^\i`e^ lj\i kpg\ Z_Xe^\* ?\Yl^ `e]fidXk`fe _Xj Y\\e

X[[\[ kf k_`j m\ij`fe kf ZXkZ_ k_\ gifYc\d*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*-0*,*, Jgk /*-0*.*, .,-3-.., ]fi [\kX`cj*

Table 31. Software Version 3.15.0.0 20180313

Release Date Features

HXp .,-4
s PN?< N\ejfij ?\]Xlck`e^*

s @e\i^p ?XkX Gf^^`e^ A\Xkli\*

s >fe[`k`fej kf [\]Xlck $i\klie kf JI% ]fi k_\ y@I@MBT GJBBDIBz fgk`fe*

s HXelXccp klie`e^ JI k_\ @e\i^p ?XkX Gf^^`e^*

s H\el QXcl\j @I@MBT GJBBDIB jZi\\e*

s Jgk`fe >_Xe^\j6 >fc[ jkfi\ [\]ifjk fgk`fe \eXYc\[ ]fi gi\]`o ODOP Xe[ =SMP7 MHH Zfddle`ZXk`fe

\eXYc\[ ]fi ZfekX`e\i gi\]`o K>DP $KDG Zljkfd\i%*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*-1*,*, Jgk /*-1*,*, .,-4,/-/ ]fi [\kX`cj*
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Table 32. Software Version 3.17.0.0 20180905

Release Date Features

N\gk\dY\i .,-4
s NdXik KOD ) <lkf <Zbefnc\[^\*

s Nb`g @ok\e[\[ ?\]ifjk fe >OXe[ PN?< j_`gd\ekj*

s O_\ fgk`fe ]`c\ i\X[ \iifi X]k\i `ejkXcc`e^ e\n ]`idnXi\ _Xj Y\\e i\jfcm\[*

s K_Xj\ @iifi `j efn cf^^\[ `e k_\ \m\ek cf^*

s Jgk`fe >_Xe^\j6 MHH Zfddle`ZXk`fe \eXYc\[ ]fi ZfekX`e\i gi\]`o >D>P 4.3,45 w 4.3-,2 $O>M>
Zljkfd\i%*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*-3*,*, Jgk /*-3*,*, .,-4,5,1 ]fi [\kX`cj*

Table 33. Software Version 3.17.0.0 20181022

Release Date Features

JZkfY\i .,-4
s Jgk`fe >_Xe^\j6 @ok\e[\[ j\k gf`ek iXe^\ )0,> kf '01> \eXYc\[ ]fi gi\]`o UBMP7 >fc[ jkfi\

[\]ifjk fgk`fe \eXYc\[ ]fi gi\]`o UBMP*

s M\]\i kf Nf]knXi\ =lcc\k`e HK0,,, <ggc /*-3*,*, Jgk /*-3*.*, .,-4-,.. ]fi [\kX`cj*
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TK 60275-4-MM-EN 49

• Stop Plant

4. Unit starts and shows CHILLED COOLING and shows mode of operation.

NNoottee:: Random time delays during the initial unit start-up minimize peak current draw.

Initiating a Manual Defrost

1. Turn the UNIT ON. Allow Unit to start and stabilize. Complete the following steps:

2. Press the Defrost Special Function key.

• If the unit operating conditions allow a manual defrost (e.g., evaporator coil temperature is less than 18 C [56 F]),

the unit enters Defrost.

3. The defrost cycle automatically terminates and returns the unit to normal operation.

Pretrip Inspection (PTI)

Turn the Unit ON. Allow Unit to start and stabilize. Complete the following steps:

1. Press the PTI Special Function key.

2. Press the F2/F3 keys to scroll down to select from the different PTI test.

3. Press the F4 key to ACCEPT and start the PTI or test.

During testing the screen is divided into 3 sections.

Section 1:

• Shows the list of tests to be performed and their state.

• List of possible states.

• Awaiting: the test has not yet been performed.

• Testing: the test is ongoing.

• Pass: the test has been tested, with the result Pass.

• Fail: the test has been tested, with the result Fail.

• Skipped: the test is skipped, based on conditions.

Section 2: Additional information, to explain the test, is shown together with a indication of the time frame.

Section 3: This section displays actual readings and the expected power consumption.

4. Press the F2/F3 keys to scroll between each of the tests.

5. PTI test ends automatically. Pressing F1 (Exit) will not stop the PTI, but will allow the user to view and scroll through
other menu's.Once the PTI is finished you will need to exit the PTI menu for the unit to go back to normal operation.

NNoottee:: Detailed PTI test results are stored in the MP4000 Datalogger for later viewing. Any alarm codes recorded during

the test can be viewed through the controller’s Alarm List menu at the end of the test.

Viewing Alarms/Messages

To view the alarms that are present, turn the Unit ON. Allow the Unit to start and stabilize. Complete the following
steps:

1. Press the F1 key. The Alarm List appears.

2. Press the F2/F3 keys to scroll between Alarms that are present.

3. Press the F4 key to acknowledge the Alarm. Press F1 again to exit.

NNoottee:: Refer to (“Status Messages and Controller Actions,” p. 155 and “Alarm Codes and Corrective Actions,” p. 161).

Display Alternate Fahrenheit (F) or Celsius (C) Temperatures

The controller can display temperatures in Celsius or Fahrenheit. Pressing the F2 function key will change the display to

C or F. To change the display to C or F permanently, press and hold the F2 C/F key, then confirm “ARE YOU SURE YES

or NO”. Some customers do not allow the display to be change permanently.

Changing Setpoint

To change the controller setpoint, turn the Unit ON. Allow Unit to start and stabilize. Complete the following steps:
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1. Press the F3 key at the main screen. The Setpoint Change menu appears.

2. Press the F2/F3 keys to scroll the Setpoint Up or down - depending on your required temperature.

3. Press and hold the F4 key until you are returned to the main screen. The new setpoint is recorded in the controller
and appears in the display.

NNoottee:: The controller will default (return) to the previous setpoint if the setpoint is not entered within 30 seconds.

Repeat steps 1 through 3 if this occurs.

NNoottee:: Watercool, Humidity Control, Humidity Setpoint, Defrost Terminate Temp, Defrost Internal, and USDA Trip can

be set from the Setpoint menu. Refer to “Setpoint Menu” under “Menu Operating Instructions” in this chapter.

Main Menu

To view the main menu, turn the Unit ON. Allow Unit to start and stabilize. To enter the main menu, Press F4. Refer to

(“Navigating Controller Operating Menu,” p. 54) for this operation.

Lock Padlock

If PADLOCK is active, the technician must enter the correct key (number) to unlock the display. PADLOCK OPTION must
be selected ON under the CONFIGURATION/UNIT SETTING for it to be active or visible.

Controller Back-up Battery

Every controller has a back-up battery. This will allow the controller to be energized if the unit is not connected to shore

power. The technician can change settings in the controller (e.g., Setpoint etc.). Press the ON/OFF key, the controller will

energize and stay energized for 25 seconds. By pressing any of the Menu keys the 25 second timer will reset to 20
seconds.

Controller Lockup Issue
Some MP4000 controllers with 2.5.4.0 software are not restarting while changing power sources without turning the

unit off. If a controller is found with no display and unit not running, follow this procedure.

1. Unplug the unit or turn OFF the main circuit breaker in the control box.

2. Disconnect the battery found on the back side of the controller.

3. Wait 30 seconds then plug in the battery.

4. Plug in unit or turn the main CB back ON.

5. Turn unit ON by pressing the ON key.

6. Controller will now restart.

Install MP4000 software (3.1.0.0 or later) in the controller before releasing unit. If the unit has 2.5.4.0 software or older,
install 3.0.0.0 software before loading 3.1.0.0.

NNoottee:: The latest software can be found on the Thermoking.com website under iService/Global Marine Solution Info

Central/Software Updates/MP4000/CM4000 Load to SD Card.zip. Download the zip file to your computer to unzip
it, DO NOT unzip from the website.

In order to load version 3.1.0.0 or later software, the MP4000 controller needs to have 3.0.0.0 software installed first.

Load to SD Card file contains both 3.0.0.0 and 3.1.0.0 or later software.

If the controller has 3.0.0.0 software installed, insert SD card to load 3.1.0.0 or later software.

If the controller has 2.5.4.0 or older software, insert SD to load 3.0.0.0 software. Remove SD card and wait for the unit to

shut down, restart, and auto configuration is completed. Reinsert SD card to load 3.1.0.0 or later software.

Emergency Run Mode
Use this procedure to run the unit in emergency mode if the Control Module (CM) or Power Module (PM) are found to

be defective while under load and no replacement parts are available.

Rotation Check

1. Unplug unit and turn OFF the main circuit breaker (CB) located in the controller box.
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2. Remove compressor wires CP1, CP2, and CP3 from J5 on the PM and connect them to the output side (left side) of

the main CB. Refer to Rotation Check as shown below.

3. Make up 3 16 GA (2 mm) jumper wires 16” long (400 mm), mark them CF1, CF2, CF3. Connect the wires from J11
terminal on the PM and connect the other end to the input (left side) of the compressor contactor. Verify to maintain

the wiring 1-1, 2-2, 3-3. Refer to Rotation Check as shown below.

- / >A R`i\j -2 B< -2 `e* cfe^ $0,, dd%

. / R`i\j -4 B< / `e* cfe^ $31 dd%

4. Locate J1 connector at top left side of PM and disconnect.

Rotation Check

- E- >fee\Zkfi ?`jZfee\Zk ]ifd KH

. >K R`i\j >fee\Zk\[ kf Jlkglk N`[\ f] HX`e
>=

/ >A R`i\j >fee\Zk\[ Xk E-- Xe[ Deglk N`[\ f]
>fdgi\jjfi >fekXZkfi

5. Plug unit in and turn CB ON. Observe the condenser fan rotation to be correct, air out of condenser grille, CCW. If

wrong, turn CB OFF and unplug unit. Swap 2 of the CP wires and recheck for correct fan rotation.

FULL COOL Mode

1. Unplug unit and turn off the CB located in the controller box.

2. Remove the Condenser Motor wires CF1, CF2, and CF3 from the input side of the compressor contactor, installed

during the Rotation Check. Re-tighten input wires.

3. Remove the Low Speed Evaporator wires EF1, EF2, and EF3 from J10 on the PM.

4. Connect the CF and EF wires to the output side (right side) of the compressor contactor. Verify to maintain wiring 1-

1 2-2 3-3. Refer to Rotation Check as shown above.

5. Locate J1 connector top left side of PM. Disconnect J1 connector from the PM. Install 3 18 GA 3” long jumper wires

on the J1 connector. Leave J1 disconnected during cool mode. Refer to Rotation Check as shown above.

a. Pin 1 (wire 29VAC 0) to pin 6 (wire CC1).

b. Pin 2 (wire 29VAC 1) to pin 3 (wire HPCO-0).

OOppeerraattiinngg IInnssttrruuccttiioonnss
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c. Pin 4 (wire HPCO-1) to pin 5 (wire CC0).

6. Plug unit into, turn main CB ON and OFF to maintain box temperature. If compressor runs backward but the fans run

correct, swap the Red and White wires on the output side of the compressor contactor.

If unit is running in high ambient with high box temperature, monitor compressor amperage using a amp probe.

Maintain <12 amp by closing suction service to limit capacity.

- >K R`i\j >fee\Zk\[ kf Jlkglk N`[\ f] HX`e >= / E- >fee\Zkfi ?`jZfee\Zk ]ifd KH

. >A Xe[ @A R`i\j >fee\Zk\[ kf Jlkglk f] >fdgi\jjfi >fekXZkfi

DEFROST Mode

1. Unplug unit and turn main CB OFF located in the control box.

2. Locate J1 connector disconnected in the FULL Cool mode. Disconnect the jumper wire from pin 1 to pin 6.

- =cXZb C\Xk\i R`i\ >fee\Zk\[ kf >fdgi\jjfi

>fekXZkfi Deglk N`[\

. E- >fee\Zkfi n`k_ K`e - R`i\ ?`jZfee\Zk\[

3. Disconnect the black heater wires (not Brown wire) from J7 on the PM and connect them to the input side (left side)

of the compressor contactor.

4. Plug unit in and turn main CB ON to defrost coil and OFF once no water is flowing from drains.

IImmppoorrttaanntt:: DO NOT LEAVE THE HEATERS ON FOR MORE THAN ONE HOUR. When running a unit in Defrost mode,

DO NOT leave unit unattended.

5. To return to the FULL COOL mode, turn main CB OFF and unplug the unit. Remove the heater wires from the

compressor contactor and re-tighten the input wires. Reinstall the jumper wire on J1 connector pin 1 to pin 6.

High or Low Speed Fans Only

NNOOTTIICCEE
CCaarrggoo LLoossss!!
RRuunnnniinngg tthhee uunniitt wwiitthh eevvaappoorraattoorr ffaannss oonnllyy wwiillll aadddd hheeaatt ttoo tthhee bbooxx,, ddoo nnoott lleeaavvee uunniitt uunnaatttteennddeedd..

OOppeerraattiinngg IInnssttrruuccttiioonnss
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1. Unplug unit and turn main CB OFF located in the control box. 2. 3. 4. 5.

2. Locate J1 connector disconnected in the FULL Cool mode. Disconnect the jumper wire from pin 1 to pin 6.

3. Disconnect EF1, EF2, EF3 for low speed from J10 or EF11, EF12, EF13 for High speed from J9.

4. Depending on what speed connect the EF to the output side of the compressor contactor (left side).

5. Plug unit in and turn main CB ON and OFF to maintain box temperature.

- @A R`i\ >fee\Zk\[ kf Deglk N`[\ f]

>fdgi\jjfi >fekXZkfi

. E- >fee\Zkfi ?`jZfee\Zk\[ ]ifd KH

OOppeerraattiinngg IInnssttrruuccttiioonnss



















































78 TK 60275-4-MM-EN

PTI (Pretrip) Tests

NNOOTTIICCEE
CCaarrggoo LLoossss!!
TThhee PPTTII tteessttss sshhoouulldd oonnllyy bbee ppeerrffoorrmmeedd oonn aann eemmppttyy ccoonnttaaiinneerr..

NNoottee:: Units equipped with a water-cooled condenser must be set to operate on air-cooled condensing to perform a

complete system capacity test.

The MP4000 controller contains special PTI pretrip tests that automatically checks unit refrigeration capacity, heating

capacity, temperature control, and individual components including the controller display, contactors, fans, protection
devices, and sensors. The test includes measurement of component power consumption and compares test results to

expected values.

The Full PTI test takes up to 2 to 2.5 hours to complete, depending on the container and ambient temperature.

NNoottee:: Correct all existing alarm conditions and clear the alarm codes before performing a Full PTI test. The controller
will automatically clear all existing alarms before beginning the Full PTI test.

The Brief PTI test takes about 25-30 minutes to complete, depending on the container and ambient temperature.

Detailed PTI test results are stored in the MP4000 Datalogger for later viewing. Any alarm codes recorded during the
test can be viewed through the controller’s Alarm List menu at the end of the test.

Manual Function Test

The Manual Function Test menu allows technicians to perform specific diagnostic tests on individual components or

turn several components on at the same time to perform a system test.

NNoottee:: THE UNIT STOPS when the Manual Function Test menu is entered. A technician can then select the control circuit

or component to be checked/tested from the items shown in the menu.

Complete the following steps to enter the Manual Function Test menu. With the unit turned On, allow it to start and

stabilize and the display to show the unit status display (setpoint):

1. Press the PTI key to open the PTI Menu.

2. Press the F2 OR F3 UP/DOWN key to scroll to “Manual Function Test”.

3. Press the F4 key to enter the Manual Function Test Menu.

UUnniitt CCoommppoonneenntt TTeesstt

1. Press the F2 OR F3 UP/DOWN key to scroll to desired component test:

• [PHASE DIRECTION]

• [HEATER]

• [COMPRESSOR]

• [EVAPORATOR FAN HIGH]

• [EVAPORATOR FAN LOW]

• [CONDENSER FAN]

• [ECONOMIZER VALVE]

• [DIGITAL VALVE]

2. Press the F4 key to start the component test. Display will change the component state from off to on.

3. Verify component performance: Display will show expected current and actual current on phase 1, 2, and 3.

4. Press the F4 key again to stop test. Display will change component state from on to off.

SSyysstteemm TTeesstt ((tteesstt mmuullttiippllee ccoommppoonneennttss aatt tthhee ssaammee ttiimmee))

1. Press the F2 OR F3 UP/DOWN key to scroll to the first component.

2. Press the F4 key to turn the component on

3. Press the F3 key to scroll to select next component. Press the F4 key to turn the component on.

4. Repeat step 3 until all required components are on. For example, to operate unit in Full Cool mode, start the
following components:

• Condenser Fan

SSppeecciiaall FFuunnccttiioonn KKeeyyss -- UUsseerr AAccttiivvaatteedd CCoommmmaannddss
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• Compressor

• Capacity 100 percent

• Evaporator High or Low

5. Observe current draw and system performance to verify component(s) performance.

6. Press the F4 key again to turn off components individually. Or press the F1 key to exit Manual Function Test menu
and turn all components off.

Press the F1 key to exit the Manual Function Test submenu.

Table 34. PTI, Brief PTI, Function Tests

Display* Description Possible

Alarms

Duration

(Time)

PTI Brief

PTI

Function

Test

KOD NO<MO
<Zk`mXk\[

,*-< ,*,< ,*-<

@m\ek Gf^ ]fi KOD Y\^`ej* <nX`kj g_Xj\

j\c\Zk`fe( Xe[ jlim\`ccXeZ\ kf jkXik lg* <cc
XcXidj Xi\ klie\[ f]]* <cXid c`jk `j Zc\Xi\[*

<cc i\cXpj Xi\ klie\[ f]] Xe[ X`i m\ek Xi\
Zcfj\[*

-4 - kf -,, j\Zfe[j S S S

N@INJM O@NO
<Zk`mXk\[
,*-< ,*,< ,*-<

O\jk`e^ j\ejfi `ek\i]XZ\( <cc j\ejfij dljk
_Xm\ mXcl\j n`k_`e k_\`i d\Xjli`e^ iXe^\*

,,( ,-( ,.(
,/( ,0( ,1(
/.( //( /0(

/1( 2,( 53(

54( -.,(
-.-( -./

DejkXek S S S

@Q<K A<I GJR NK@@?
O@NO

NPK M@O @Q<

1*-> 1*,> 1*->
-*-< -*,< -*-<

R`k_ \mXgfiXkfi ]Xe fe cfn jg\\[( Xdg

[iXn `j d\Xjli\[ Xe[ ZfdgXi\[ kf k_\
\og\Zk\[ Xdg [iXn( `e i\jg\Zk kf mfckX^\

Xe[ ]i\hl\eZp6

s H<BIPH' + H<BIPH' 0,|NG6

– -*, <dgj Xggifo* Xk 1, Cq

– -*, <dgj Xggifo* Xk 2, Cq

s H<BIPH' .,|NG6 (

– -*1 <dgj Xggifo* Xk 1, Cq

– -*1 <dgj Xggifo* Xk 2, Cq
<dg\i\j Xi\ i\Zfi[\[ `e k_\ KOD cf^*

-0( -1 1 j\Zfe[j S S S

@Q<K A<I CDBC NK@@?
O@NO
NPK M@O @Q<

1*-> 1*,> 1*->

.*0< .*/< .*0<

R`k_ \mXgfiXkfi ]Xe fe _`^_ jg\\[( Xdg
[iXn `j d\Xjli\[ Xe[ ZfdgXi\[ kf k_\

\og\Zk\[ Xdg [iXn( `e i\jg\Zk kf mfckX^\
Xe[ ]i\hl\eZp* D] k_\ d`e`dld g_Xj\ Xdg

[iXn `j c\jj k_Xe 3,# f] k_\ dXo`dXc Xdg
[iXn Yfk_ XcXid `j j\k*

s H<BIPH + H<BIPH 0,|NG6

– .*- <dgj Xggifo* Xk 1, Cq

– .*1 <dgj Xggifo* Xk 2, Cq

s H<BIPH .,|NG6

– .*3 <dgj Xggifo* Xk 1, Cq

– /*. <dgj Xggifo* Xk 2, Cq
<dg\i\j Xi\ i\Zfi[\[ `e k_\ KOD cf^*

-.( -/ 1 j\Zfe[j S S S

>JI? A<I O@NO
NPK M@O @Q<

1*.> 1*,> 1*->

-*/< -*.< -*/<

R`k_ Zfe[\ej\i ]Xe fe( Xdg [iXn `j

d\Xjli\[ Xe[ ZfdgXi\[ kf k_\ \og\Zk\[
Xdg [iXn( `e i\jg\Zk kf mfckX^\ Xe[

]i\hl\eZp* D] k_\ g_Xj\ Xdg [iXn [`]]\ij
dfi\ k_Xe -(, <dg Yfk_ XcXid `j j\k*

s H<BIPH' @og\Zk\[ Kfn\i

>fejldgk`fe6

– -*. <dgj Xggifo* Xk 1, Cq

– -*1 <dgj Xggifo* Xk 2, Cq

<dg\i\j Xi\ i\Zfi[\[ `e k_\ KOD cf^*

-2( -3 1 j\Zfe[j S S S
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Table 34. PTI, Brief PTI, Function Tests (continued)

Display* Description Possible

Alarms

Duration

(Time)

PTI Brief

PTI

Function

Test

KMJ=@ O@NO
NPK M@O @Q<
1*-> 1*,> 1*->

.*0< .*/< .*0<

@mXgfiXkfi ]Xej fg\iXk\ fe _`^_ jg\\[ ]fi
dXo`dld / d`elk\j* O_\e gifY\ k\jk ilej

lek`c k\dg\iXkli\ [`]]\i\eZ\ Y\kn\\e
j\ejfij jkfgj `eZi\Xj`e^* HXo`dld

k\dg\iXkli\ [`]]\i\eZ\ Xccfn\[6

s M\klie+@mXgfiXkfi6 -*1> $/0*3A%7
i\klie X`i j\ejfi k\dg\iXkli\ dljk

Y\ ,*1> $/.*5A% XYfm\ \mXgfiXkfi

j\ejfi k\dg\iXkli\*

s M\klie+Nlggcp6 ,*4> $//*,A%7 i\klie

X`i j\ejfi k\dg\iXkli\ dljk Y\ ,*1>
$/.*5A% XYfm\ jlggcp X`i

k\dg\iXkli\*

s GC Nlggcp+MC Nlggcp $`] \hl`gg\[%6
,*1> $/.*5A%*

--1( --2(
--3

- d`elk\ d`e`dld
kf -/ d`elk\j
dXo`dld

S S S

M@Q@MN@ KC<N@ O@NO

NPK M@O @Q<
-*/> -*,> -*/>

-*/< -*.< -*/<

R`k_ Zfe[\ej\i ]Xe fe( i\m\ij\ g_Xj\

j\c\Zkfi i\cXp `j \e\i^`q\[* >fe[\ej\i ]Xe

Xe[ Zfdgi\jjfi i\m\ij\ Zlii\ek `j
d\Xjli\[*

14 /, j\Zfe[j S S S

C@<O@M O@NO

NPK M@O @Q<
-*/> -*,> -*/>

1*.< 1*-< 1*.<

@c\Zki`Z _\Xk\ij Xi\ klie\[ fe* <dg [iXn

`j d\Xjli\[ kf k_\ \og\Zk\[ Xdg [iXn( `e
i\jg\Zk kf mfckX^\ Xe[ ]i\hl\eZp*

s 0*0 <dgj Xggifo* Xk 0,,Q

s 1*- <dgj Xggifo* Xk 02,Q

<dg\i\j Xi\ i\Zfi[\[ `e k_\ KOD cf^*

-,( -- 1 j\Zfe[j S S S

?@AMJNO O@NO
NPK M@O @Q<

1*,> -.*,> -1*,>
1*.< 1*-< 1*.<

D] \mXgfiXkfi k\dg\iXkli\ `j Y\cfn '-,>(
_\Xk\i i\dX`ej fe lek`c \mXgfiXkfi

k\dg\iXkli\ `j XYfm\ '-4>* Defrosting

until EVA > 18C/64F

., ,)5, H`elk\j Xk
mfckX^\ XYfm\

00,Q ,)-.,
H`elk\j Xk mfckX^\

Y\cfn 00,Q

S S x

O@HK@M<OPM@

NO<=DGDN<ODJI
R`k_ \mXgfiXkfi ]Xe fe _`^_ jg\\[

XnX`k`e^ k_\ jlggcp( i\klie Xe[
\mXgfiXkfi k\dg\iXkli\j kf jkXY`c`q\*

?\ckX NPK)M@O Xe[ ?\ckX M@O)@Q< dljk Y\

jkXYc\( n`k_`e 3 j\Zfe[j* Awaiting
temperature stability

Ife\ ., kf -4, j\Zfe[j S S x

KM@ C@<O O@NO
NPK M@O @Q<

1*-> 1*,> 1*->

.*/< .*-< .*/<

O\jk `j jb`gg\[ `] i\klie X`i k\dg\iXkli\ `j

Xk 1> fi XYfm\* R`k_ \c\Zki`Z _\Xk\ij
klie\[ fe Xe[ \mXgfiXkfi ]Xe fe _`^_

jg\\[( k_\ k\jk n`cc \e[ n_\e i\klie X`i
k\dg\iXkli\ `j Xk 1> fi XYfm\* Heating

until 5C/41F

Ife\ DejkXek kf . _flij S S x

KM@ >JJG O@NO

NPK M@O @Q<

1*-> 1*,> 1*->
.*/< .*-< .*/<

D] k_\ i\klie X`i k\dg\iXkli\ `j Y\cfn -1>
$24A% k_\ k\jk `j jb`gg\[* Pe`k fg\iXk\j `e

Zffc lek`c k_\ i\klie j\ejfi `j c\jj k_\e

'-1> $15A% fi - _fli >ffc`e^ lek`c -1>+
15A*

Ife\ DejkXek kf . _flij S S x

Q@IODG<ODIB D] _\Xk\i fi Zfdgi\jjfi _Xj Y\\e ilee`e^

`e k_\ gi\Z\[`e^ k\jk( k_\ le`k `j m\ek`cXk\[

n`k_ \mXgfiXkfi ]Xe fe _`^_ jg\\[*
Ventilating

Ife\ 2, j\Zfe[j S S S

>JHKM@NNJM O@NO

<H= >JI @Q<
4*,> -1*,> 1*,>

5*-< 5*,< 5*-<

>fdgi\jjfi cfX[\[( Xe[ Zfe[\ej\i ]Xe

XZk`mXk\[ ]fi -, j\Z* Afccfn\[ Yp

Zfdgi\jjfi ile Xcfe\ ]fi 3 j\Z Y\]fi\ k_\
Xdg [iXn `j d\Xjli\[ Xe[ ZfdgXi\[ kf

k_\ \og\Zk\[ Xdg [iXn( `e i\jg\Zk kf
mfckX^\ Xe[ ]i\hl\eZp* <dg\i\j Xi\

i\Zfi[\[ `e k_\ KOD cf^* Evaluating

power consumption

2( 3 -4 j\Zfe[j S S S
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Table 34. PTI, Brief PTI, Function Tests (continued)

Display* Description Possible

Alarms

Duration

(Time)

PTI Brief

PTI

Function

Test

>JHKM@NNJM ?DBDO<G
O@NO
<H= >JI @Q<

4*,> .1*,> .*,>

5*-< 5*,< 5*-<

>fdgi\jjfi ilee`e^ cfX[\[( \mXgfiXkfi
]Xe Xk _`^_ jg\\[( Xe[ Zfe[\ej\i ]Xe

dX`ekX`e`e^ /,)/1[\^> ]fi -1 j\Z* I\ok
k_\ Zfdgi\jjfi `j lecfX[\[ Xe[ ilee`e^

]fi -, j\Z <dg [iXn [`]]\i\eZ\ `j
d\Xjli\[ Xe[ \og\Zk\[ kf Y\ Xk c\Xjk ,(5

<dg $>fe : /1>% fi -(1 <dg $>fe 8
/1>%*

--5 .1 kf /1 j\Zfe[j S S S

>JHKM@NNJM

@>JIJHDU@M O@NO
<H= >JI @Q<

4*,> 01*,> -*,>

5*-< 5*,< 5*-<

R`k_ Zfdgi\jjfi fe $cfX[\[%( Zfe[\ej\i

Xe[ \mXgfiXkfi ]Xej Xk _`^_ jg\\[ Xi\
klie\[ fe ]fi /, j\Zfe[j* D] Zfe[\ej\i ]Xe

k\dg\iXkli\ `j Y\cfn /,> $42A% k_\e k_\

k\jk `j XYfik\[* QXgfi `ea\Zk`fe mXcm\ `j
klie\[ fe* <dg [iXn [`]]\i\eZ\ `j

d\Xjli\[ Xe[ m\i`]`\[ kf Y\ d`e`dld ,*0
Xdgj* Evaluating Power Consumption

Increase

.2 HXo 5, j\Zfe[j S S S

CDBC KM@NNPM@ >POJPO

O@NO
Mlee`e^ n`k_ Zfdgi\jjfi ]lccp cfX[\[ Xe[

n`k_ \mXgfiXkfi ]Xe Xk _`^_ jg\\[(
XnX`k`e^ _`^_ gi\jjli\ Zlk flk* O_\ k\jk `j

\e[\[ `] k_\ Zfe[\ej\i Zf`c gifY\ i\X[j
k\dg\iXkli\ XYfm\ 3,v> Xe[ k_\ CK>J

[f\j efk fZZlij* O_\ k`d\ fYj\im`e^ `j
[\g\e[`e^ fe k_\ jkXiklg k\dg\iXkli\ Xe[

n`cc Y\ `eZi\Xj\[ Xj cfe^ Xj k_\ Zfe[\ej\i

k\dg\iXkli\ `j `eZi\Xj`e^*
<]k\i k_\ CK>J k_\ Zfdgi\jjfi j`^eXc `j

i\dfm\[ Xe[ k_\ Zfe[\ej\i ]Xe `j
XZk`mXk\[ kf cfn\i k_\ gi\jjli\ `e k_\

Zfe[\ej\i* R_\e k_\ k\dg\iXkli\ ^\kj

Y\cfn 0,v> k_\ Zfdgi\jjfi `j Xcjf
XZk`mXk\[* O_\ k\jk n`cc k_\e cffb ]fi n_\e
k_\ CK>J ^\kj YXZb kf efidXc `e dXo`dXc

2, j\Zfe[j* Awaiting HPCO -

Compressor stop

1/( 10 HXo .,, j\Zfe[j S S x

><K<>DOT O@NO R`k_ Zfdgi\jjfi ]lccp cfX[\[ Zfe[\ej\i
]Xe fe Xe[ \mXgfiXkfi ]Xe Xk _`^_ jg\\[

ilee`e^ ]fi k_\ k`d\ g\i`f[* <k k_\ \e[ f]

k_\ k\jk `j k_\ Zffc`e^ ZXgXY`c`kp \mXclXk\[*
Evaluating cooling capability

.. -4, j\Zfe[j ]fi
0,| Xe[ .0,

j\Zfe[j ]fi .,|

le`k*

x S x

<KKMJ<>CDIB , O@NO KifY\ i\X[`e^j Xe[ k`d\ Xi\ i\Zfi[\[ `e

k_\ gk` cf^ n_\e jkXik\[* R_\e jlggcp X`i

k\dg\iXkli\ `j Xk , [\^ > + /.A k_\ k\jk `j
\e[\[* D] k_\ k\jk `j efk \e[\[ n`k_`e k_\

k`d\ c`d`k k_\ XcXid `j j\k* Approaching
0C/32F

./ HXo . _flij S x x

H<DIO<DIDIB ,> O@NO R`k_ k_\ le`k ilee`e^ Z_`cc\[ w Ife)

Jgk`d`q\[( dX`ekX`e`e^ , [\^ > + /.A*

<]k\i /, d`elk\j k_\ gifY\ i\X[`e^j Xe[
k`d\ Xi\ i\Zfi[\[ `e k_\ gk` cf^*

Maintaining 0C/32F

Ife\ /, d`elk\j S S x

?@AMJNO O@NO O\jk `j jb`gg\[ Xe[ AX`c `] \`k_\i f] XcXid

0(1(-/, `j gi\j\ek* O\jk `j jb`gg\[ `]

\mXgfiXkfi k\dg\iXkli\ `j Xk 1[\^> fi
XYfm\* R`k_ \c\Zki`Z _\Xk\ij klie\[ fe(
k_\ k\jk n`cc gXjj n_\e \mXgfiXkfi

k\dg\iXkli\ i\XZ_ -4[\^> fi XYfm\*

Defrosting until EVA > 18C/64F

0( 1( .,(

-/,

, kf 5, d`elk\j Xk

mfckX^\ XYfm\
00,Q , kf -.,

d`elk\j Xk
mfckX^\j Y\cfn

00,Q

S S S
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Table 34. PTI, Brief PTI, Function Tests (continued)

Display* Description Possible

Alarms

Duration

(Time)

PTI Brief

PTI

Function

Test

KPGG?JRI OJ )-4 > O@NO R`k_ k_\ le`k ilee`e^ ]ifq\e( XggifXZ_`e^

)-4 [\^ > + ,A* KifY\ i\X[`e^j Xe[ k`d\

Xi\ i\Zfi[\[ `e k_\ gk` cf^ n_\e jkXik\[
Xe[ n_\e \e[\[* R_\e i\klie X`i

k\dg\iXkli\ `j Xk )-4 [\^ > + ,A k_\ k\jk `j
\e[\[* D] k_\ k\jk `j efk \e[\[ n`k_`e k_\

k`d\ c`d`k k_\ XcXid `j j\k* Approaching

-18C/0F

.. HXo / _flij S S x

KOD @I? yKOD @e[z Xi\ i\Zfi[\[ `e KOD cf^ Xe[ X

Oi`g NkXik `j XlkfdXk`ZXccp XZk`mXk\[* <cc
XcXidj Xi\ Zc\Xi\[ Xe[ dljk Y\

XZbefnc\[^\[ Yp k_\ lj\i* Pe`k XnX`kj Xe
ACCEPT f] k_\ aljk \e[\[ k\jk Y\]fi\

i\klie`e^ kf efidXc fg\iXk`fe*

PASSED - PASSED - PASSED
FAILED - FAILED - FAILED

.2 HXo 5, j\Zfe[j S S S

MPIIDIB KOD

,r> + /.rA
,,6,,6,,

,*,> -,*,> -,*,>

Pe`k fg\iXk\j `e efidXc df[\ n`k_ ,>

$/.A% j\kgf`ek ]fi /, d`elk\j X]k\i
gi\m`flj k\jk `j Zfdgc\k\[* <k k_\ \e[ f]

/, d`elk\j( y>_`cc @e[z k\dg\iXkli\j Xi\

i\Zfi[\[ `e KOD cf^* N\ejfi mXcl\j ]fi
jlggcp( i\klie Xe[ \mXgfiXkfi j\ejfij Xi\

i\Zfi[\[ `e k_\ \m\ek cf^*

Note: Controlling Sensor = Supply

Ife\ HXo -., d`elk\j S x x

MPIIDIB KOD
?@AMJNO

,,6,,6,,
)-4*,> -,*,> -,*,>

Pe`k fg\iXk\j `e efidXc df[\ n`k_ )-4>
$,A% j\kgf`ek Xe[ [\]ifjk XZk`mXk\[*

?\]ifjk k\id`eXk\j n_\e \mXgfiXkfi
k\dg\iXkli\ `eZi\Xj\j kf -4> $21A%*

Note: Controlling Sensor = Return

., /, d`elk\j S x x

MPIIDIB KOD

)-4r> + ,rA
,,6,,6,,

)-4*,> -,*,> -,*,>

Pe`k fg\iXk\j `e efidXc df[\ n`k_ )-4>

$,A% j\kgf`ek* R_\e i\klie X`i
k\dg\iXkli\ [\Zi\Xj\j kf j\kgf`ek( Aifq\e

<ii`mXcz k\dg\iXkli\j Xi\ i\Zfi[\[ `e KOD

cf^*
yKOD @e[z Xi\ i\Zfi[\[ `e KOD cf^ Xe[ X
Oi`g NkXik `j XlkfdXk`ZXccp XZk`mXk\[*

Note: Controlling Sensor = Return

..( 2, HXo 5, d`elk\j S x x

KOD K<NN w KM@NN F@T Pe`k n`cc i\dX`e JAA lek`c Xep b\p `j

gi\jj\[*
D] XcXidj fZZlii\[ [li`e^ KOD( ?`jgcXp

j_fnj yKOD A<DG w KM@NN F@Tz*

Note: Controlling Sensor = Return

Ife\ HXo -4, d`elk\j S x x

*Readings may vary depending on voltage and temperature

Function Test

The MP4000 controller contains a special function test that automatically tests individual components including the

controller display, sensors, condenser fan, evaporator fan, compressors, etc. The test includes measurement of

component power consumption and compares test results to expected values.

NNoottee:: The function test does not test the actual performance of the complete system. Therefore it is not a pretrip test
and should not be used instead of the PTI test.

With the unit turned On, allow it to start and stabilize and the display to show the unit status display (setpoint):

1. Press the PTI KEY to open the PTI Menu.

2. Press the F2 OR F3 UP/DOWN KEY to scroll to “Function Test”.

3. Press the F4 key to start the Function Test. Display shows test currently being performed. The Function Test ends

automatically. Press any key on the controller to return the unit to normal operation.

Any alarm codes recorded during the test can be viewed through the controller’s Alarm List menu at the end of the test.

SSppeecciiaall FFuunnccttiioonn KKeeyyss -- UUsseerr AAccttiivvaatteedd CCoommmmaannddss
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Air Ventilation Logging (AVL)

The Air Ventilation Logging option detects vent disk movement and automatically displays a value on the display. This

value is also logged in the datalogger. The entry records the time, date, and vent opening position. It is mounted on the
fresh air vent door.

CCoonnffiigguurraattiioonn IInnssttrruuccttiioonnss

The logging is automatic if the unit has been configured to record the vent door motion. To configure the unit, complete
the following steps:

1. Press the F1 key until the display returns to the unit status display (setpoint).

2. Press the F4 key to enter the Main menu.

3. Press the F2 or F3 key to scroll to the CONFIG menu. Press the F4 key to access.

4. Press the F3 key to scroll to Options. Press the F4 key to expand this menu. Press F3 key to scroll to Controlled

Atmosphere (CA).

5. Press the F2 or F3 key until AVL is selected. Press and hold the F4 key until the display returns to the Controlled
Atmosphere (CA) selection. The unit is now configured to log the vent door motion.

6. Press the F1 key to exit the Options screen, and again to exit the Config screen.

Figure 34. AVL

OOppeerraattiinngg IInnssttrruuccttiioonnss

The following automatically occurs when the vent recorder is enabled in the configurations menu and the vent door

changes position:

1. The LCD screen displays (for one minute) the message: [FRESH AIR POSITION SETTING XX CFM:]. Scroll the C/F key
to view the door position in CFM (cubic feet per minute) or CMH (cubic meters per hour).

2. An entry is automatically logged in the datalogger. The entry records the time, date, and vent opening position.
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5. Press and hold F4 key to auto enter product settings.

NNoottee:: If any of the auto product settings made by OptiSet are modified, the display will change from the selected

product to CUSTOM. This signifies that some or all of the settings have been changed.

6. Display will show selected product.

Modify OptiSet Product Settings
1. Press the F4 key to enter the main menu. Press the F2 or F3 key to scroll to Controls menu and Press F4 to expand

the menu.

2. Press F3 key and scroll to the setting to be modified. Settings that can be modified:

• Temperature Setpoint

NNoottee:: Setpoint changes > 5° C (9° F) will force the CO2 setting to 1%, O2 setting to 20%, cancel the AFAM DELAY,

Optimized Mode, Humidity Control, and Humidity Setpoint.

• Evaporator Fan Speed

• Defrost Termination Temperature

• Humidity Control

• Humidity Setpoint

• AFAM DELAY

• O2 Minimum (if applicable)

• CO2 Maximum

NNOOTTIICCEE
CCaarrggoo LLoossss!!
DDoo nnoott mmooddiiffyy aannyy ooff tthhee aabboovvee sseettttiinnggss wwiitthhoouutt ddiirreecctt iinnssttrruuccttiioonnss ffrroomm tthhee sshhiippppeerr.. SSeerriioouuss ccaarrggoo ddaammaaggee
ccoouulldd ooccccuurr..

3. For example, to modify the O2 and CO2 settings, press F3 key to scroll to O2 MIN.

4. Press the F2 OR F3 key to increase or decrease the O2 Min supplied by the shipper.

5. Press and hold the F4 key until returned to the main menu. The new rate is recorded in the datalogger and appears

on the display.

6. Press F2 or F3 key to scroll to CO2 MAX.

7. Press F4 key to enter the setting mode.

8. Enter the CO2 setting supplied by the shipper.

9. Press and hold the F4 key until returned to the main menu. The new rate is recorded in the datalogger and appears

on the display.

Testing AFAM / AFAM+ System
The system consists of the following main parts:

• Gas Analyzer: Mounted in Evaporator Section

• Interface Board: Mounted on Power Module (MRB)

• Damper Motor: Mounted above Control Box

• Vent (FAE) Door: Opens to allow air exchange in and out of the container

AFAM+ Option Alarm Codes
• Code 122 - O2 Sensor Calibration Error (PTI Only) (if equipped)

• Code 124 - Power Module Sensor Error

AAddvvaanncceedd FFrreesshh AAiirr MMaannaaggeemmeenntt PPlluuss ((AAFFAAMM++)) SSyysstteemm
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NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
IIff tthhee iinnlleett//oouuttlleett ttuubbeess oorr ffiilltteerr nneeeedd ttoo bbee cclleeaarreedd,, ddiissccoonnnneecctt ffrroomm tthhee ggaass aannaallyyzzeerr BBEEFFOORREE ppuurrggiinngg aaiirr
tthhrroouugghh tthhee ttuubbeess.. IIff ttuubbeess rreemmaaiinn ccoonnnneecctteedd,, sseerriioouuss ddaammaaggee ttoo tthhee ggaass aannaallyyzzeerr ccoouulldd ooccccuurr..

Alarm Possible Cause Corrective Action(s)

>f[\ -.. ) J. N\ejfi >Xc`YiXk`fe @iifi $`]

\hl`gg\[% $KOD Jecp%
-* NkXc\ Xkdfjg_\i\ + A`ck\i fi `ec\k + flkc\k

klY\j i\jki`Zk\[ $N\\ Ifk`Z\ <Yfm\%*

.* J. j\ejfi i\X[`e^ 8 -3# fi : .1#*

-* Jg\e \mXgfiXkfi XZZ\jj [ffi fi ]lccp
fg\e m\ek [ffi Xe[ Xccfn le`k kf fg\iXk\

fe _`^_ jg\\[ ]Xe ]fi ., kf /, d`elk\j kf
gli^\ Xep fc[( jkXc\ X`i kiXgg\[ `e k_\

XeXcpq\i df[lc\ Y\]fi\ g\i]fid`e^ KOD*

.* D] J. i\X[`e^ `j jk`cc flk f] ZXc`YiXk`fe
iXe^\ X]k\i gli^\ gifZ\[li\ efk\[ XYfm\

`j g\i]fid\[( i\gcXZ\ XeXcpq\i*

Values Menu Possible Cause Corrective Action(s)

>J.# Jg\e fi N_fik D] ef XcXid _Xj Y\\e ^\e\iXk\[( k_\ jpjk\d

dfjk c`b\cp _Xj efk Zfddle`ZXk\[ n`k_ fi `j

m\i`]p`e^ Zfddle`ZXk`fej n`k_ k_\ XeXcpq\i*
Afccfn Zfii\Zk`m\ XZk`fe ]fi NkXc\ <kdfjg_\i\

gifZ\[li\ XYfm\* D] ]Xlck \o`jkj( Xe XcXid n`cc

Y\ ^\e\iXk\[*

J.# Jg\e fi N_fik D] ef XcXid _Xj Y\\e ^\e\iXk\[( k_\ jpjk\d

dfjk c`b\cp _Xj efk Zfddle`ZXk\[ n`k_ fi `j

m\i`]p`e^ Zfddle`ZXk`fej n`k_ k_\ XeXcpq\i*

Afccfn Zfii\Zk`m\ XZk`fe ]fi NkXc\ <kdfjg_\i\

gifZ\[li\ XYfm\* D] ]Xlck \o`jkj( Xe XcXid n`cc
Y\ ^\e\iXk\[*

AAddvvaanncceedd FFrreesshh AAiirr MMaannaaggeemmeenntt PPlluuss ((AAFFAAMM++)) SSyysstteemm
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Pulsating Vent Door

AFAM+ Door Closes Automatically
On units equipped with the AFAM option, a harness from J_B12 to the on/off switch, and a container prefix of HLXU. If

the AFAM door is open it will close automatically if the on/off switch is turned off. Unit and controller will shut off and
the AFAM door will be power close.

Pulsating AFAM+ Door
In the past the AFAM door would open and stay at a fixed position. Now the AFAM door will open to the fully open

position, and stay open for a calculated period of time.

AAFFAAMM++ sseett ttoo ““AAFFAAMM”” aanndd tthhee AAFFAAMM RRaattee sseett ttoo 7755 CCMMHH

In the past if you wanted 75 CMH, the door would open to the 75 CMH position and stay. Now the door will remain

closed and then opens fully for 5 minutes every 15 minutes to achieve the same 75 CMH.

• When the door is closed, the display will read “PULSATING AFAM XXX SEC TO DOOR OPEN”.

• When the door is open, the display will read “PULSATING AFAM DOOR OPEN”.

• When the AFAM door opens, it remains open for a minimum of 30 seconds.

AFAM+ Enabled
In the past once the CO2 level reached the maximum setpoint, the door would start to ramp open. Once the CO2 level

decrease the door would start to ramp closed. Now once the CO2 level reaches the maximum setpoint, the door opens

fully for a calculated period of time. The door will then close for a calculated period time. If the CO2 level remains above
the maximum setpoint, the calculated period of time the door is open will be increased and the period of time closed

will decrease.

• When the door is closed, the display will read “PULSATING AFAM XXX SEC TO DOOR OPEN”.

• When the door is open, the display will read “PULSATING AFAM DOOR OPEN”.

• When the AFAM door opens, it remains open for a minimum of 30 seconds.
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Operating Theory

Chill Loads (Setpoint at -9.9 C [14.1 F] and Above)
The unit operates on Cool with Modulation and Heat to provide accurate control of chill loads. During Cool with

Modulation, the controller uses a proportional-integral derivative (PID) algorithm, and a Digital Control valve to provide

accurate control of the container temperature in direct response to load demand.

The Digital Control valve engages and disengages the compressor to control capacity. The valve opens and closes in
response to a controller voltage signal based on a control temperature differential. The controller uses the setpoint

temperature, supply air sensor temperature and pull-down rate for the last 10 seconds, last 20 seconds and last 180
seconds to calculate the control temperature differential.

Supply Air Sensor Control

Temperature control is provided by using a PT1000 temperature sensor to determine the supply temperature used to

calculate the control temperature.

If the supply air sensors fail, the controller uses the temperature of the return air sensor plus an offset for temperature

control.

Frozen Loads (Setpoint at -10 C [14 F] and Below)
The unit operates on Full Cool and Null to provide accurate control of frozen cargo. The controller uses the return air

sensor temperature and setpoint temperature to regulate unit operation.

If the return air sensor becomes disconnected or fails, the controller uses the supply air sensors plus an offset for
temperature control.

Cooling Capacity Display in Main Screen

The percent displayed in the main screen indicates the cool capacity that is currently provided. For example, when

controller display shows 70 percent, this means the Digital Control valve is operating to reduce system cooling capacity
from 100 percent to 70 percent (a 30 percent reduction).

Power Limit Management

Power Limit is active whenever the compressor is on in both the Chill and Frozen modes. When the total current draw

or the condenser temperature exceeds a predetermined threshold, the controller limits unit power consumption by

sending a voltage pulse to the Digital Control valve. The Digital Control valve then operates to control the compressor.
This reduces the cooling capacity load on the compressor, thereby limiting the compressor motor current draw and the

condenser temperature to a predetermined threshold.

Additional power limit management flexibility is available. A maximum total current draw (17, 15 or 13 amps) and
power management time interval can be selected from the Power Management feature of the Commands menu. When

the power management time interval expires, the unit returns to the standard power limit control algorithm.

NNoottee:: Setting power management current at 13 amps can be used to provide slow pull-down of loads.

Compressor Vapor Injection
During compressor operation, a vapor injection system injects refrigerant into the center scroll of the compressor to
provide additional cooling capacity. When vapor injection is active, the controller energizes the vapor injection valve

continuously. The controller activates vapor injection when the:

• Chill or Power Limit Mode: When the cool capacity is 100 percent (in the display), the controller energizes the vapor
injection valve continuously.

• Compressor discharge temperature exceeds 138 C (280 F). Vapor injection stops when the compressor discharge
temperature decreases 6 C (10.7 F).

High Temperature Protection
If the discharge gas temperature rises above 148 C (298 F), the unit stops immediately. The controller turns on the
Alarm LED and records Alarm Code 56 (Compressor Temperature Too High). The controller will restart the unit when

the sensor temperature is below 90 C (194 F).
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Power Limit Mode
The controller uses the total unit current and the condenser temperature to provide power limit control in both the Chill

and Frozen modes. When the unit is on water-cooled operation, power limit control is based on the total unit current

draw only.

Evaporator Fan Control
The controller determines evaporator fan motor speed based on the setpoint temperature and the mode setting.

Chill Loads (Setpoints of -9.9 C [14.1 F] and Above)

When the Optimized Mode is set to ON, the evaporator fans operate on low and high speed as needed to maintain the

setpoint and save energy. Typically, the evaporator fans run in high speed during the initial pull-down to setpoint, but
the evaporator fans may run in low speed at times during pull-down as determined by the controller. Once the setpoint

has been reached, the evaporator fans usually run in low speed as long as the temperature is near the setpoint. If the

controller determines it is necessary, the evaporator fans may shift back to high speed temporarily to bring the

temperature back to setpoint or increase air circulation.

When the Non-Optimized mode is set to On, the evaporator fans operate continuously on high speed.

Frozen Loads (Setpoint at -10.0 C [14.0 F] or Below)

When the Optimized mode is set to On, the evaporator fans operate on low speed on and off. The evaporator fans run in

low speed when the compressor is running. When the compressor is not running the evaporator fans are usually off,

but periodically run in low speed to circulate air to evaluate when to start the compressor again.

When the Non-Optimized mode is set to On, the evaporator fans operate continuously on low speed.

Condenser Fan Control
The controller also uses a proportional-integral derivative algorithm to control the condenser temperature and ensure a

constant liquid pressure at the expansion valve. The condenser fan operates continuously in high ambients. In low
ambient conditions, the controller pulses the condenser fan on and off to maintain a minimum condenser temperature.

The controller maintains a minimum 30 C (86 F) condenser temperature on Chill loads and a minimum 20 C (68 F)

condenser temperature on Frozen loads. To do this the condenser fan pulses.

NNoottee:: When the condenser fan is pulsing ON/OFF, the fan will come on just before the fan stops rotating.

Probe Test
The controller constantly monitors t supply sensor, return sensor and evaporator coil sensor to determine when to

initiate a demand defrost. If a demand defrost is requested and defrost has occurred within last 90 minutes, the

controller initiates a probe test to check for a defective sensor.

During a Probe test, the Display shows “PROBE TEST PLEASE WAIT”. The controller operates the unit on high speed

evaporator fans only for 5 minutes. All sensor temperatures are then compared.

• Sensors with large temperature differences are discarded from the control algorithm. The controller then activates

the appropriate Alarm codes to identify the defective sensor(s).

• If no sensors are found defective, controller display shows “RUNNING WITH HIGH SUPPLY DIFFERENCE” warning.

Sensor errors recorded during a probe test are cleared when the next Defrost is initiated or UNIT ON/OFF switch is
turned OFF.

NNoottee:: A manual probe test can be performed by a technician by selecting “SENSOR CHECK” from the Manual Test
Function menu.

Dehumidify Mode
During Chill mode operation, a dehumidification system is available to reduce the relative humidity in the container to

the desired humidity setpoint. The Dehumidify mode option is turned on from Setpoint menu of the controller. The

relative humidity setpoint can be set from 60 to 99 percent from the Setpoint menu.

NNoottee:: The use of the Dehumidify mode should be established by the shipper.

OOppeerraattiinngg TThheeoorryy
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Changing the humidity control from off to DEHUM in the setpoint menu activates the dehumidify control algorithm.

When the Dehumidify mode is on, the supply air temperature must be in-range to activate dehumidification.

• When the humidity level is 2 percent or more above setpoint and the Digital Control valve has reduced the unit
cooling capacity to 85 percent, the controller pulses the electric heaters on and off. This increases the cooling load

on the evaporator coil, thereby causing the coil to become even colder and condense more moisture from the
container air.

Continuous Temperature Control Operation

Chill Loads (Controller Setpoint at -9.9 C [14.1 F] and Above)

The controller regulates the compressor, digital control valve, and electric heaters based on a Control Temperature

Differential (Refer to “Compressor Digital Control Valve,” p. 99 for more detail). This means the unit operating mode

can not be predicted based only on the setpoint and supply air temperature. At setpoints of -9.9 C (14.1 F) and above,

the controller operates the unit on the following:

• Cool mode with Modulation.

• Controller energizes the vapor injection valve continuously when the cool capacity is 100 percent.

• Heat mode (electric heaters pulse on and off on a 60 second duty cycle).

• Defrost mode (electric heaters on, evaporator fans off).

Chill Load Control Sequence (Setpoints at -9.9 C [14.1 F] and

Above)
< >ffc n`k_ Hf[lcXk`fe $Zfekifc k\dg\iXkli\ [`]]\i\ek`Xc

`j XYfm\ j\kgf`ek%

= C\Xk $\c\Zki`Z _\Xk\ij glcj\ fe Xe[ f]] fe X 2, j\Zfe[

[lkp ZpZc\ `] k_\ Zfekifc k\dg\iXkli\ [`]]\i\ek`Xc `j
Y\cfn j\kgf`ek*%

> De)iXe^\ $YXj\[ fe jlggcp X`i k\dg\iXkli\%

- ?\Zi\Xj`e^ O\dg\iXkli\

. N\kgf`ek

/ DeZi\Xj`e^ O\dg\iXkli\

Table 35. MAGNUM PLUS Operating Mode Function Chart

Chill Loads Setpoints at -9.9 C

(14.4 F) and Above

Frozen Loads Setpoints

at -10 C (14 F) and

Below

Cool w/Mod Heat Defrost Cool Null Defrost Unit Function

s- s @mXgfiXkfi AXej C`^_ Ng\\[-

s- s s- @mXgfiXkfi AXej Gfn Ng\\[-

OOppeerraattiinngg TThheeoorryy
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Table 35. MAGNUM PLUS Operating Mode Function Chart (continued)

Chill Loads Setpoints at -9.9 C

(14.4 F) and Above

Frozen Loads Setpoints

at -10 C (14 F) and

Below

Cool w/Mod Heat Defrost Cool Null Defrost Unit Function

s s- s @mXgfiXkfi AXej J]]-

s s Kifgfik`feXc)`ek\^iXc ?\i`mXk`m\ $Nlggcp <`i% >fekifc

s s M\klie <`i N\ejfi >fekifc

s s @mXgfiXkfi >f`c N\ejfi >fekifc

s s >fdgi\jjfi Je

s s >fdgi\jjfi QXgfi Dea\Zk`fe Je $mXcm\ \e\i^`q\[%.

s s >fe[\ej\i AXe Je/

s s0 ?`^`kXc >fekifc QXcm\ Hf[lcXk`e^ $\e\i^`q\[%0

s1 s s s @c\Zki`Z C\Xk\ij Klcj`e^ fi Je $\e\i^`q\[%1

1Setpoint temperature and controlling mode setting determine the evaporator fan speed:

• Normal Operation: Chill Loads - High or low speed fans; Frozen Loads - Low speed fans or no fans.

2Vapor injection valve:

• Chill, Frozen, or Power Limit Mode: When the cool capacity is 100 percent.

• Compressor High Temperature Protection: When the compressor discharge temperature exceeds 138 C (280 F).

3Condenser fan pulses on and off on a 30 second duty cycle to maintain a minimum condenser temperature:

• Chill Loads: Controller maintains a minimum 30 C (86 F) condenser temperature.

• Frozen Loads: Controller maintains a minimum 20 C (68 F) condenser temperature.

4Digital Control valve modulates:

• Chill Loads - whenever the unit is in a Cooling mode; Power Limit - whenever the unit is in Power Limit mode.

• Dehumidification: When the Dehumidify mode is set to On, the supply air temperature must be In-range to energize

the electric heaters.

– When the humidity is two percent or more above humidity setpoint, the controller (energizes) the heaters.

5Controller energizes electric heaters for heat, defrost and dehumidification:

• Heat mode (compressor off): If supply air temperature is too low, heaters pulse on and off on a 60 second duty cycle.

• Defrost mode: Heaters are on until evaporator coil temperature increases to terminate defrost.

Cool with Modulation

• Controller calls for the Cool mode whenever the Control Temperature Differential (based on supply air temperature)
is above setpoint.

• Controller turns on the Compressor indicates when the compressor is operating.

• Controller opens and closes Digital Control valve to control the compressor load. The duty cycle of the Digital

Control valve balances the unit cooling capacity against the actual load requirements.

• Controller turns the In-range LED solid when the supply air sensor temperature is within 1.5 C (2.7 F) of setpoint.

• Controller turns on the Heat indicator whenever the heaters are pulsed on and off.

Heat

• If the supply air temperature is too low and the Control Temperature Differential is below the setpoint, the controller

stops the compressor. The fans (low speed) are kept on to determine if fan heat is sufficient to increase temperature
to setpoint. If not, switch to high speed. If not sufficient heat - increase with pulsating on the heaters until setpoint is

reached.

OOppeerraattiinngg TThheeoorryy
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Frozen Loads (Controller Setpoint at -10 C [14 F] and Below)

At setpoints of -10 C (14 F) and below, the controller locks out the Modulation and Heat modes. The controller regulates

compressor operation based the return air sensor and setpoint temperatures. The controller operates the unit on:

• Cool mode.

• Null mode.

• Defrost mode (electric heaters on, evaporator fans off).

• Evaporator fans operate on low speed and continuously circulate air inside the container (except during Defrost and
in Null mode).

• Controller display shows the return air sensor temperature.

• Controller display shows the setpoint temperature.

• Controller cycles a single-speed condenser fan on for 2 to 30 seconds every 30 seconds when the unit is on air-
cooled condenser operation. The amount of on time depends on the condenser coil, ambient and compressor

discharge temperatures.

• Power limit is active during initial start-up and pull-down when the unit is cooling at return air temperatures above

-10 C (14 F).

< >ffc

= De)iXe^\

> Ilcc

- ?\Zi\Xj`e^ O\dg\iXkli\

. N\kgf`ek

/ DeZi\Xj`e^ O\dg\iXkli\

Cool

• After initial start-up and pull-down to 2.0 C (3.6 F) below setpoint, the controller calls for the Cool mode whenever:

– Return air temperature increases more than 0.2 C (0.36 F) above setpoint.

– Return air temperature is above setpoint and the compressor has been off for 30 minutes.

• Controller turns on the Compressor indicator when the compressor is operating.

• Compressor must operate for a minimum of 5 minutes after startup.

• After initial pull-down to setpoint, controller keeps the In-range LED on as long as the return air temperature

remains less than 1.5 C (2.7 F) above setpoint.

Null

• The controller calls for Null when the return air temperature decreases more than 2.0 C (3.6 F) below setpoint.

• The controller stops the compressor and condenser fan and evaporator fan.

OOppeerraattiinngg TThheeoorryy
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Defrost

The evaporator coil sensor temperature must be below 18 C (65 F) to initiate a Demand Defrost or Manual Defrost. The

evaporator coil sensor temperature must be below 4 C (39 F) to initiate a Timed Defrost.

• Demand Defrost function initiates Defrost immediately when:

– Temperature difference between the return air sensor and defrost (evaporator coil) sensor is too large.

– Temperature difference between the supply sensors and return air sensor is too large.

• Manual Defrost may be initiated immediately by pressing the DEFROST key or by REFCON Remote Monitoring
Modem (RMM).

• A Timed Defrost always starts at 1 minute past the hour immediately following a defrost timer request for defrost.

For example, if the defrost timer requests a defrost cycle at 7:35, the defrost cycle will start at 8:01. The datalogger
will record a Defrost event for each log interval in which a Defrost cycle is pending or active (i.e. both the 8:00 and

9:00 data logs on 1 hour logging interval).

• On Chill Loads (setpoints at -9.9 C [14.1 F] and above), the conditions for this are:

– Evaporator Coil Temperature must be below 4 C (41 F) to activate the defrost compressor hour timer.

– There is an interval set for defrosting, however, the defrost timer is built intelligent - it detects whether or not

there is ice building up on the coil.

– If there is no ice building up on the coil, it extends the defrost interval, and if there is Ice building up earlier on

the coil it reduces the defrost interval. The maximum interval is 48 hours.

• On Frozen Loads, the initial time interval is 8 hours. Two (2) hours are added to the time interval each timed defrost
interval. Maximum accumulated time interval is 24 hours.

• Defrost timer resets if the unit is off more than 12 hours, setpoint is changed more than 5 C (8.9 F) or PTI (pretrip)
test occurs.

NNoottee:: If unit operating conditions do not allow the unit to enter a defrost cycle, “Defrost Not Activated” appears on VGA
display when the DEFROST key is pressed.

WWhheenn tthhee DDeeffrroosstt mmooddee iiss iinniittiiaatteedd::

• The controller stops the compressor, condenser fan and evaporator fans.

• When the compressor stops, the controller turns on the Defrost indicator, Heat indicator and energizes the solid

state, turning on the electric heaters.

TThhee ccoonnttrroolllleerr tteerrmmiinnaatteess tthhee DDeeffrroosstt mmooddee wwhheenn::

• Evaporator temperature:

– Chill mode: Evaporator coil sensor temperature reaches 18 C (65 F).

– Frozen mode: Evaporator coil sensor temperature reaches 18 C (65 F).

• Interval timer: Controller terminates defrost after 90 minutes on 60 Hz power (120 on 50 Hz power). Alarm Code 20

will be generated if this occurs.

• Power off: Turning UNIT ON/OFF switch OFF terminates defrost.

WWhheenn tthhee ddeeffrroosstt mmooddee iiss tteerrmmiinnaatteedd::

• The Heat and Defrost indicators turn off and the solid state is de-energized. The controller starts the compressor to
pre-cool the evaporator coil. The condenser fan starts if required.

The controller pre-cools the evaporator coil to the supply air temperature (or for 3 minutes maximum) to minimize heat
energy release into the container. The controller then starts the evaporator fans.

Compressor Digital Control Valve
The Compressor Digital Control valve is normally closed. The normally closed position provides full cooling capacity.

When the controller energizes, it opens the Compressor Digital Control valve. Refrigerant gas flows from the digital port

of the compressor back to the suction line. This disengages the compressor 100 percent and temporarily reduces the
compressor pumping capability.

The controller uses a proportional-integral derivative (PID) algorithm to provide accurate temperature control. This is in

direct response to load demand. However, instead of generating a voltage signal to position a suction line modulation
valve to regulate cooling capacity, the algorithm establishes a pulse width signal to cycle the Compressor Digital
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Control valve open and closed on a duty cycle. The percent ON time (compressor pumping time) in the duty cycle

equals the cooling capacity percent required to meet the current load demand.

Remember that the percent ON time defines the time the compressor is engaged. The compressor is engaged
(pumping) when the Compressor Digital Control valve is closed (OFF). Therefore, a duty cycle of 100 percent means the

compressor is pumping 100 percent of the time and the Compressor Digital Control valve is ON (open) 0 percent of the
time. A 60 percent duty cycle means the compressor is pumping 60 percent of the time and the Compressor Digital

Control valve is ON (open) 40 percent of the time.

Economizer System
A vapor injection line tee is located in the liquid line between the filter drier/in-line filter and the economizer heat
exchanger. A vapor injection valve controls refrigerant flow through the vapor injection line to the economizer

expansion valve. When this normally closed valve is energized (open), a portion of liquid refrigerant flows through the
economizer expansion valve and evaporates in the inner coiled tube of the economizer. This cools the rest of the liquid

refrigerant that flows past the tee and through the economizer to the evaporator coil.

The economizer suction gas continues through the vapor injection circuit and returns to the intermediate suction port of

the scroll compressor. Injecting the economizer suction gas into the compressor downstream from the suction port

prevents the gas from affecting the suction pressure or cooling capacity of the evaporator coil. However, the
economizer suction gas adds its heat and volume to the condenser side of the refrigeration system, increasing the

discharge pressure.

Because the economizer system increases system cooling capacity, the vapor injection valve is energized (open)

continuously when the compressor duty cycle (ON time) is 100 percent (Full Cool). High compressor discharge

temperature may cause the vapor injection valve to energize (open) but only while the Compressor Digital Control valve

is not energized (closed).

Data Recording and Downloading Data
The data logger can record sensor temperatures as well as loss of power, alarms, sensor failure, setpoint change and

unit shutdown events. All data logs include the time and date; setpoint temperature; supply, return, ambient, USDA1,
USDA2, USDA3 and cargo sensor temperatures; and humidity sensor. All temperature logs can be viewed from the

controller’s VGA message display.

Data logging intervals are selectable for 30 minutes, 1, 2 or 4 hours.

When a 1 hour logging interval is selected, the data logger memory can store approximately 680 days of information.
The logging of USDA sensors is fixed at 1 hour intervals to comply with USDA requirements. A logging test of USDA

sensors at 1 minute intervals is possible for 72 minutes. USDA data can not be downloaded during the logging test and

can only be viewed on screen. After 72 minutes, controller returns to previous logging interval and clears USDA test
data from data logger memory.
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If the unit power supply is disconnected, the data logger will continue to register 120 temperature logs (except humidity

sensor) when battery voltage is above 4.2 volts. These will be maintained until the unit is re-connected to power, and
the battery automatically recharged.

Trip data can be retrieved (but not erased) from the data-logger memory using a LOGMAN II handheld data retriever,

LOGMAN II PC used on a laptop PC or a REFCON power line remote monitoring system. LOGMAN II data transfer rate
based on a 1 hour log interval is about 15 seconds per month of event logs and about 70 seconds per month of

temperature logs. For example, downloading 90 days of data logs would take about 95 seconds for event logs only and

about 210 seconds for temperature logs only.

Trip data from separate units is denoted by the identification information entered into the controller at the beginning of
the trip via the general purpose keypad. Identification data may include the container ID number, location B.R.T.,

contents, loading data, voyage no., ship, load port, discharge port and comments. The container ID number is stored in

the Configuration submenu.

Cold Treatment (CT)
This feature is designed to maintain a temperature below the actual setpoint for a period of time (per USDA

specifications), and then increase the temperature to the final setpoint. If at any time one of the USDA sensor

temperature reading goes above the USDA Max the CT period will begin again.

To document the CT, a set of events and temperatures are recorded in the datalogger. When the CT has passed the
controlling setpoint will be increased at slow rate to the final setpoint.

CCoonnttrroolllleerr SSeettttiinnggss

• CT Temperature Setpoint - Setpoint temperature used during the CT period.

• CT Period - Number of days and/or hours accepted by the USDA max limit, to pass the CT period.

• CT MAX USDA Temperature - Maximum allowed USDA sensor temperature during the CT period.

• CT Final Temperature Setpoint - Final setpoint temperature after the CT passes.

• CT Heatup - Delay interval between each 0.1 C increase (normally 1 hour).

Figure 35. Details of CT Log

Commodity
is loaded

Pulling down

C/T Period started

Warm up
periodC/T Period

Maintaining C/T Set point

Final set point
reached Commodity

is unloaded

Maintaining
final set point

Pre-cool

USDA MAX
temperature

C/T period
Passed ARA2337

TTrriipp AAccttiioonn aanndd UUnniitt MMooddee

• Container is prepared with CT settings and transported to be loaded. If the unit is running the container will pre-

cooled.

• If unit is equipped with the UDSA sensors, once all the sensor temperature readings deceases to or below the USDA

Max the CT period will start.

• Cargo is loaded and USDA sensors are placed in the cargo per the USDA specification.

• USDA sensor readings will increase to cargo temperature and a running CT period will be canceled. Pull down of the

cargo temperature begins.

• Once all the USDA sensor temperature readings decease to or below the USDA Max the real CT period will start.
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• If any of the USDA sensor temperature readings go above the USDA Max, the CT period will be canceled and the

above action will repeat.

• When the specified number of days has finished the controlling setpoint is increase, 0.1 C per hour, until the final
setpoint is reached.

During the CT a set of events and temperature readings are logged in the datalogger.

.,,1+,0+.3 --6// F=? >fc[ Oi\Xkd\ek <Zk`m`kp ) Jgk`fe dX[\ gfjj`Yc\ ) efk p\k XZk`mXk\[*

.,,1+,0+.3 --6// F=? >fc[ Oi\Xkd\ek <Zk`m`kp ) >+k j\k gf`ek ,*,>*

.,,1+,0+.3 --6// F=? >fc[ Oi\Xkd\ek <Zk`m`kp ) K\i`f[+?Xpj /[Xpj*

.,,1+,0+.3 --6/0 F=? >fc[ Oi\Xkd\ek <Zk`m`kp ) PN?< dXo /*,>*
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.,,1+,1+,/ -,6/, <POJ >fc[ Oi\Xkd\ek <Zk`m`kp ) De`k`Xk\[* >+k NK6-*,> ) PN?< dXo6/*,> ) K\i`f[6/[Xpj ) A`eXc NK61*,>*
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.,,1+,1+,0 -06/- <POJ >fc[ Oi\Xkd\ek <Zk`m`kp ) K\i`f[ jkXik\[* >+k NK6-*,> ) PN?< dXo6/*,> ) K\i`f[6/[Xpj*

.,,1+,1+,3 -16,, <POJ >fc[ Oi\Xkd\ek <Zk`m`kp ) K\i`f[ gXjj\[ JF* .,,1+,1+,4 -,6/, <POJ >fc[ Oi\Xkd\ek <Zk`m`kp ) @e[\[* A`eXc NK61*,>*

UUnniitt RReeqquuiirreemmeennttss

To activate CT the unit must have:

• 1 - 3 UDSA or Cargo sensors

• Battery (Battery is required for off power logging)

AAccttiivvaattiinngg CCoolldd TTrreeaattmmeenntt

Go to the Configuration > Options Menu enter CT Feature and turn it ON.

CCaalliibbrraattee PPrroobbee ((OOppttiioonnaall))

Setting the USDA Type in the Configuration menu activates spare sensors 1, 2, 3, and 4 for USDA Cold Treatment

Temperature Recording. USDA sensor temperatures are recorded in the datalogger memory.

The USDA sensors should be connected to the controller and located in the load as shown in USDA directives. When a

USDA sensor is installed, the controller will automatically detect each sensor and activate data logging. However, the
USDA Type screen in the Configuration menu must be set to the correct sensor setting and each USDA sensor must be

calibrated to comply with USDA temperature recording requirements. Calibrate the sensors in an ice bath. MAGNUM

units equipped for NTC style USDA sensors require USDA sensor P/N (refer to Tool Catalog). MAGNUM units equipped
for PT100 style USDA sensors require USDA sensor P/N (refer to Tool Catalog).

IIccee BBaatthh PPrreeppaarraattiioonn

1. The ice bath should consists of an insulated container full of ice made from distilled water with enough distilled

water added to cover the top of the ice during the test. A properly filled ice bath should be completely filled with ice
all the way to the bottom of the container.

2. Stir the ice bath briskly for one minute before proceeding.

3. Insert the USDA sensors in the ice bath. Wait five minutes to allow the sensor temperatures to stabilize at 0 C (32 F).

4. Stir the ice bath frequently. As an option, test and verify ice bath temperature with a meter or measuring device

meeting your accuracy requirements. Stirring 10 seconds every three minutes during the test procedure is
adequate.

CCaalliibbrraattiinngg tthhee UUSSDDAA SSeennssoorrss

1. Insert all USDA sensors in an ice bath (see “Ice Bath Preparation” above).

NNoottee:: The sensors must be completely immersed in the ice bath without contacting the walls of ice bath container

for five minutes.

2. Press the F4 MENU key. Press the F3 key to scroll down to the CONFIGURATION Menu.

3. Press the F4 ENTER KEY to access the CONFIGURATION menu.

4. Press the F2 OR F3 UP/DOWN key to scroll to scroll down to the SENSOR Menu.

5. Press the F4 ENTER key to access the SENSOR Menu.

6. Press the F3 key to scroll down to CALIBRATE PROBES.

7. Press the F4 enter key to enter Calibrate function. The display shows [RAW] and [CORR] temperature off-sets for

each sensor in two rows.
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The controller displays [COOR] in place of a temperature offset until the sensor comes within 0.3 C (0.5 F) above or

below 0 C (32 F).

The controller displays the actual temperature offset when the sensor temperature is within 0.3 C (0.5 F) above or
below 0 C (32 F).

NNoottee:: The sensors should be in the ice bath a total of 15 minutes or more to assure the sensor temperature has

bottomed out.

8. Press the F3 key to release the current actual temperature offsets from the controller memory. Observe the sensor
temperatures in the [CORR] row.

9. Press the F4 ENTER KEY to accept the new temperature offsets when all sensor offsets read between + 0.3 C (+0.5 F)

and - 0.3 C (-0.5) and have been stable for five minutes. The controller display will show the new offsets in the
[RESULT] row.

10. Press the F1 key to exit the Calibrate menu.

SSttaarrttiinngg CCoolldd TTrreeaattmmeenntt

1. Go to the Setpoint/Control and enter Cold Treatment (CT).

2. Display will show the Cold Treatment setting list, scroll up and down to edit and enter the settings per the load
specifications.

NNoottee:: Once Cold Treatment has been started, it must be stopped to change any of the settings.

3. Select EXIT. The Standard Display will appear showing “CT In Progress”. CT is activated and the trip begins.

SSttooppppiinngg CCoolldd TTrreeaattmmeenntt

1. Press the CT Key.

2. Scroll down to ABORT CT - PRESS >STOP< and press STOP.

3. The Standard Display will appear and “CT In Progress” will disappear from the display.

PPaasssseedd CCoolldd TTrreeaattmmeenntt -- mmuusstt bbee aacckknnoowwlleeddggeedd:: To verify the user observes the passed display, Acknowledge CT

will be displayed until it is acknowledged by pressing the CT Key and them pressing the ACK Key.

SSuurrvveeiillllaannccee dduurriinngg ccoolldd ttrreeaattmmeenntt:: During the CT period all USDA sensors can fail and the CT period will continue.

The fail state will be shown in the temperature log. If all three probes fail, the period will continue based on time only.

RRMMMM // RReeffccoonn:: The RMM at no time during the CT is able to change any of the CT settings The RMM interface will
show the final temperature as setpoint through out the trip, even when the period is running and another setpoint is

used.

EEccoonnoommyy mmooddee:: Running economy mode either manually or automatically by the AVL, will automatically be set to OFF

during CT pull down and period. After the CT period ends the economy mode is reinstated (starting from warm up
phase).

AAssssoocciiaatteedd ttoooollss:: LogView must be updated to Version 5.8.2.0 to report the cold treatment events.

VVaarriioouuss aaccttiioonnss:: When the user activates the cold treatment, a trips start mark and event is automatically made.

Multiple Temperature Setpoint (MTS)
To be able of transporting a commodity under the best possible temperature scheme, the MP4000 is capable of
controlling the temperature through a set of temperatures.

The scheme is defined by user pre programmed temperature setpoints and time periods.

The fix point list for the temperature scheme programming allows for up to nine different sets of temperatures and

periods.

• Nine sets of temperature setpoints.

• Eight sets of timing in between the nine setpoints.

OOppeerraattiinngg TThheeoorryy
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Controller Maintenance

Controller Door Open and Close Instructions
OOppeenn

Insert a flat blade screwdriver into slot

on side of control box door.

Move the screwdriver handle to the left

to release the door catch from the box
latch.

With the door catch released, pull door

out and open.

CClloossee

Push firmly until a click sound is heard. With hand, rap the door to confirm it is
closed properly.

Flashloading Controller Software
Controller software must be flashloaded when software has been revised. Flashload software using the following

procedure.

Download the latest software file from Global Marine Solution Info Central site/Software Update/MP4000. The CM4000
zip file will contain the latest software and command.ini file. Unzip them to a local drive.

SSDD CCaarrdd SSeettuupp SSttrruuccttuurree

1. Verify the SD card is in the un-lock or writeable mode. Small tab on side slide forward is un-locked.

2. If card is new, format card so it is clean.

3. Create a new directory on the SD card titled MP4000. In the MP4000 directory, create two new sub directories titled

Firmware and Logs.

4. Copy the command.ini file into the /MP4000 directory of the SD card.

5. Copy the latest software file (.strip) into the \ MP4000 \ Firmware sub directory. Refer to (Figure 37, p. 108 and Figure

38, p. 108).
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/ MP4000 / command.ini 3/18/2010 / Logs (Downloads will appear here) / Firmware CM4000_3.2.0.0_140822.strip

Figure 37. MP4000

Figure 38. MP4000/Firmware

SSooffttwwaarree FFiillee FFoorrmmaatt SSIIPP

In version 3.0.0.0 the SIP file format was introduced for adding options like RMM to the unit. Version 3.1.0.0 120612 and

later were released in this SIP format (e.g., CM4000_3.1.0.0.120612.srip.sip). In order to load version 3.1.0.0 or later

software, the MP4000 controller needs to have 3.0.0.0 software installed first. Load to SD Card file contains both 3.0.0.0

and 3.1.0.0 or later software.

If controller has 3.0.0.0 software installed, insert SD card to load 3.1.0.0 or later. If controller has 2.5.4.0 or older

software, insert SD to load 3.0.0.0 software, then reinsert SD card to load 3.1.0.0 or later software.

The MP4000 controller can be flashloaded using battery power or shore power. If the SD Card is not configured
correctly, the MP4000 will display Command files not found.

BBaatttteerryy PPoowweerr FFllaasshhllooaadd PPrroocceedduurreess

1. Verify the unit is not active (no display).

CCoonnttrroolllleerr MMaaiinntteennaannccee
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2. Insert the SD card, with the latest software, into the slot on the side of the controller.

3. Activate the display using battery power by pushing the ON/OFF button. If the software on the SD card is newer then

what is on the controller, the upload will take place and progress can be shown on the display.

4. When finished the display will shut down and the operation is finished.

SShhoorree PPoowweerr FFllaasshhllooaadd PPrroocceedduurreess

1. Plug unit in and turn unit ON, let unit stabilize.

2. Insert SD card, with the latest software, into the slot on the side of the controller.

3. If the software on the SD card is newer then what is on the controller the display will show, PLEASE WAIT…
EXACTING COMMAND FILE, then UPDATE FIRMWARE, then PREPARING, then UPDATING FIRMWARE 0-100%.

4. Once it shows 100%, unit will shut down and restart. Will show normal display and perform a AUTO

CONFIGURATION, then normal start sequence.

5. Remove SD card and release unit.

NNoottee:: After completing the flashload, check to verify the new Software/Application Revision and Option File Revision
have been loaded. If not, reinsert the SD card to load the Option File. If it is still not showing the correct software

revisions, turn controller OFF and back ON and recheck the software revisions.

MP4000 Test System Tool
The MP4000 Test System Tool has the ability to test the following components:

• Controller Module (CM)

• Power Module (PM)

• Interconnect Cable

• Keypad

• Displays

IImmppoorrttaanntt:: As of February 1st, 2012, no failed Controller Module (CM) or Power Module (PM) will be accepted under

Warranty without a ‘Failed Component’ report accompanying the claim and the part. The tester program

generates this report. If no report is included on the claim it will be rejected. If no report is included with the
part the part will be returned (at the sending location cost).

Offc Zfd\j n`k_ Xcc e\Z\jjXip k\jk gcl^j i\hl`i\[ kf g\i]fid Xcc k\jkj efk\[ XYfm\*
Nf]knXi\ n`cc Y\ cfZXk\[ fe k_\ E>D n\Y j`k\* nnn*dpi\]Zfe*Zfd+jlggfik+dg)

0,,,)k\jk\i+

O_\ Offc `j jfc[ k_ifl^_ @d\ijfe >fekifcj*

Ji[\i`e^ `e]fidXk`fe $>fekXZk%

R`cdfi CXcXdXe`

@dX`c6 R`cdfi*CXcXdXe`;@d\ijfe*Zfd
K_fe\ 01 3,./0000

AXo 01 3,./2,00*

- HK)0,,, O\jk Npjk\d $`k\d ef* 4./.) ,-,%
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Kc\Xj\ jkXk\ gliZ_Xj\ fi[\i eldY\i( `emf`Z\ X[[i\jj Xe[ [\c`m\ip X[[i\jj n_\e

fi[\i`e^*

In the event of a MP4000 Tester Tool part failure, refer to the following information for replacement.

All of the test plugs are covered under warranty for one (1) year from date of purchase by Emerson Controls. To order a
replacement test plug, please provide the following information:

• Part number of plug to be replaced.

• Original purchase date of test tool and serial number.

• Company name and shipping address.
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• Email or fax the information above to: (JCI will respond with payment terms, if applicable)
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Controller Replacement
1. Turn the Unit ON/OFF switch OFF.

2. Turn the unit 460/380V main circuit breaker off.

DDAANNGGEERR
HHaazzaarrddoouuss VVoollttaaggee!!
TThhee uunniitt wwiillll aauuttoommaattiiccaallllyy ssttaarrtt aanndd ooppeerraattee iiff 446600//338800VV ppoowweerr iiss pprreesseenntt aatt tthhee mmaaiinn ppoowweerr mmoodduullee wwhheenn tthhee

ccoonnttrroolllleerr iiss ddiissccoonnnneecctteedd.. DDiissccoonnnneecctt tthhee ssuuppppllyy ppoowweerr ttoo tthhee uunniitt bbeeffoorree rreeppllaacciinngg tthhee ccoonnttrroolllleerr ttoo pprreevveenntt

ppeerrssoonnaall iinnjjuurryy ffrroomm rroottaattiinngg mmaacchhiinneerryy oorr ddaannggeerroouuss eelleeccttrriiccaall sshhoocckk ffrroomm hhiigghh vvoollttaaggee ccoonnttrroollss..

3. Disconnect the unit power cord from the power supply.

4. At the same time, remove the controller from the door.

5. Install the replacement controller in the door.

6. Connect the keyboard cable to the controller.

7. Connect the Harness to the controller.

8. Recheck all connector plugs to verify they are fully seated.

9. Review the Configuration Menu instructions in the operating section. Reset information as required.

10. Review the Miscellaneous Functions Menu instructions in the operating section. Reset information as required.

NNootteess::

1. Enter the container ID before releasing the unit for service. The container ID is required to identify the data

downloaded from the controller datalogger.

2. Several programmable features may need to be set to completely configure the unit to customer

specifications. Adjust any additional programmable settings to customer requirements before releasing the
unit for service.
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Electrical Maintenance

Unit Protection Devices

Main Circuit Breaker

The main power circuit breaker is located in the control box. The 25 ampere manual reset circuit breaker is located in

the Control Box. It protects the 460/380V power supply circuit to the unit electric motors and control system

transformer.

- HX`e >`iZl`k =i\Xb\i

Evaporator Overheat Protection

The Heaters are protected from overheating surveillance from the supply, return, and evaporator sensor. If one or more
reaches 50 C, it will automatically terminate the heaters.

High Pressure Cutout Switch
A high pressure cutout switch is located on the compressor discharge service manifold of the compressor. If the

discharge pressure becomes too high, the switch opens the ground circuit to the compressor contactor coil.

• Compressor stops immediately. Evaporator and condenser fans continue normal operation.

• Controller determines that a high pressure cutout switch or compressor motor internal overload protector is open

when the unit current draw during compressor operation is normal and then decreases by 7 amps for more than

three seconds.

• After one minute, controller VGA display shows a High Pressure Cutout message:

– “HIGH PRESSURE CUTOUT CHECK CONDENSER PROBE”: Water pressure switch is open and the condenser
temperature is low.

– “HIGH PRESSURE CUTOUT CHECK CONDENSER FAN”: Water pressure switch is open and the condenser
temperature is high.

– “HIGH PRESSURE CUTOUT CHECK WATER COOLING”: Water pressure switch is closed.
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- Gfn Ki\jjli\ >lkflk Nn`kZ_

. C`^_ Ki\jjli\ >lkflk Nn`kZ_

• The controller continues to call for cooling so the compressor will restart when the overload condition is corrected
(switch resets) if power is available.

• If the switch remains open for five minutes, the controller also turns on the Alarm indicator and records Alarm 37

(Total Power Consumption Too Low).

The high pressure cutout switch opens at 3243 ± 7 kPa, 32.43 ± 0.48 bar, 470 ± 7 psig, and closes at 2586kPa, 25.9 bar,
375 psig. To test the switch, rework a gauge manifold in accordance with “High Pressure Cutout Manifold,” p. 112.

High Pressure Cutout Manifold
1. Connect the manifold gauge to the compressor discharge service valve with a heavy duty, black jacketed thick wall

#HCA 144 hose with 6024 kPa, 60.24 bar, 900 psig working pressure rating.

2. Operate the unit in Cool by performing a Capacity 100 percent test from the Manual Function Test menu of the
controller.

High Pressure Cutout Manifold

- M\c`\] QXcm\

. J)i`e^

/ <[Xgk\i O\\ $R\Xk_\i C\X[%

3. Raise the discharge pressure f the compressor by blocking the condenser coil airflow. Temporarily cover the
compressor compartment, control box and power cord storage compartment with cardboard to reduce condenser
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coil airflow. This should increase the discharge pressure enough to cause the switch to open. When the switch

opens, The compressor should stop immediately.

NNoottee:: The discharge pressure should never be allowed to exceed 3,447 kPa, 34.4 bar, 500 psig.

4. Verify removal of the cardboard installed in step 3.

NNoottee:: If the HPCO switch fails to stop compressor operation, replace the switch and repeat steps 1 through 4.

High Pressure Cutout Switch Removal/Installation
RReemmoovvaall

1. Isolate the compressor from the system.

a. Front seat the discharge service valve by turning the valve fully clockwise.

b. Front seat the suction service valve by turning the valve fully clockwise. Turn the digital service valve one

quarter turn to the right.

2. Recover the refrigerant from the compressor. Refer to (“Recovering Refrigerant from System,” p. 133).

3. Disconnect the high pressure cutout switch wires from the control box.

4. Remove the high pressure cutout switch from the compressor flange.

IInnssttaallllaattiioonn

1. Apply Locktite sealant to the threads of the switch.

2. Install switch in compressor flange.

3. Pressurize the compressor with refrigerant and check for leaks.

4. Evacuate the compressor. Refer to (“Evacuation and Cleanup of Refrigeration System,” p. 133).

- Gfn Ki\jjli\ >lkflk Nn`kZ_

. C`^_ Ki\jjli\ >lkflk Nn`kZ_

/ ?`jZ_Xi^\ N\im`Z\ QXcm\

0 NlZk`fe N\im`Z\ QXcm\

5. Route wires into the control box and connect to proper terminals.

6. Back seat the discharge service valve by turning the valve fully counter-clockwise.

7. Back seat the suction service valve by turning the valve fully counter-clockwise.

8. Turn the digital service valve one quarter turn to the left.

9. Perform a controller pretrip test to verify system operation.
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Low Pressure Cutout Switch
A low pressure cutout switch is located on the compressor suction line. The low pressure cutout switch opens: -17 to

-37 kPa, -0.17 to -0.37 bar, 5 to 11 in. Hg vacuum; closes: 28 to 48 kPa, 0.28 to 0.48 bar, 4 to 7 psig. If the suction pressure
becomes too low, the switch opens to stop the compressor.

• Compressor stops immediately.

• Evaporator and condenser fans continue normal operation.

• Compressor will restart if the low refrigerant condition is corrected (switch closes) as long as power is available. The

low pressure switch resets (closes) when the pressure increases to 28 to 48 kPa, 0.28 to 0.48 bar, 4 to 7 psig.

Removal

1. Disconnect the low pressure cutout switch wires from the control box.

2. Remove the low pressure cutout switch from the suction line. The fitting on the suction line has a shrader valve

which will prevent refrigerant leakage.

- Gfn Ki\jjli\ >lkflk Nn`kZ_
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Installation

1. Install low pressure cutout switch in the suction line.

2. Route wires into the control box and connect to proper terminals.

3. Perform a controller pretrip test to verify system operation.
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Low Pressure Cutout Switch or Suction Transducer Configuration
These units could have either a Low Pressure Cutout switch (41-4473) or a Suction Transducer (41-6150) installed.

Low Pressure Cutout Switch Installed Suction Transducer Installed

The Low Pressure Cutout Switch or Suction Transducer will have the same function, since the unit only has one fitting

on the suction tube, the unit can have either a Low Pressure Cutout Switch or Suction Transducer but not both.

The following procedure is to replace a Low Pressure Cutout Switch (LPCO) with a Suction Transducer. To replace a

Suction Transducer with a Low Pressure Cutout Switch follow instructions in reverse.

1. Remove LPCO switch from suction tube. Fitting on the suction tube has a Schrader valve in it, unscrew the LPCO.

2. Disconnect the LPCO wires from J9 pins 5 and 6, remove switch and harness from unit.

3. Install a jumper wire on J9 pins 5 to 6.

4. Screw the Suction Transducer on the fitting on the suction tube.

5. Route wire harness into control box.
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6. Connect wires to J1 pins 7, 8, 9.

a. White wire to pin 7.

b. Red wire to pin 8.

c. Black wire to pin 9.

7. Secure harness.

Alarm 31 LOW PRESS CUTOUT OOCL only, logged in the data logger

Alarm 120 SUCTION PRESSURE SENSOR ERROR output of sensor outside limits

Alarm 136 TRANSDUCER CIRCUIT ERROR detects no 12V output to sensor

Message 32 LOW PRESS CUTOUT- PLEASE WAIT Suction pressure < 5-11 in. vacuum Message 33 LPCO TIMER HOLD –

PLEASE WAIT Suction pressure > 4-7 psig with 30 second delay

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
RReeppaaiirr wwhheenn ppaarrttss aarree aavvaaiillaabbllee.. DDoo nnoott rruunn wwiitthhoouutt llooww pprreessssuurree pprrootteeccttiioonn..

If no LPCO or transducer is available for repair, add jumper wire for LPCO or configure transducer NONE.

Discharge and Low Pressure Sensors (Optional)
The unit can be configured discharge only, suction only, or discharge and suction. The sensors are located on the

discharge or suction tubes near the compressor. The controller will display the actual discharge or suction system

pressure. The display will show a reading and a bar graph. If the unit is configured with a suction sensor, the LPCO will
be eliminated.

To configure a sensor in the unit, refer to (“Configuration Menu,” p. 67).

Removal

1. Disconnect the sensor from the control box.

2. Remove the sensor from the discharge or suction tube. The fitting on the line has a Schrader valve which will
prevent refrigerant leakage.

Installation

1. Apply Locktite to fitting threads (Red 277).

2. Install sensor on fitting.

3. Route wire harness to control box and connect in accordance with wiring diagram.

Condenser Fan and Evaporator Fan Rotation
NNoottee:: If both the condenser fan and evaporator fans are rotating backwards, diagnose the automatic phase selection

system.

Check Condenser Fan Rotation

Check for proper condenser fan rotation by placing a small cloth or sheet of paper against the condenser fan grille on

the front of the unit. Proper rotation will blow the cloth or paper away from the grille. Improper rotation will hold the
cloth or paper against the grille.

If the condenser fan is rotating backwards, refer to the unit wiring diagram to correct fan motor wiring at the fan motor

junction box or condenser fan contactor. To correct improper fan rotation, reverse any two fan power cord leads at the
condenser fan contactor (disconnect power supply before reversing leads). Do not move the CH ground wire.

Check Evaporator Fan Rotation

Visually inspect the evaporator fan blades for proper rotation. Arrows located on the underside of the fan deck indicate

the correct direction of rotation.

Check both high and low speed evaporator fan rotation by performing Evaporator High and Evaporator Low tests from

the Manual Function Test menu.
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If an evaporator fan is rotating backwards on one or both speeds, refer to the unit wiring diagram to correct motor

wiring at the fan motor junction box or evaporator fan contactor (disconnect power supply before reversing leads). Do
not move the ground wire which is labeled CH.

NNoottee:: Evaporator fan motor wires EF1, EF2, and EF3 are used on low speed fan operation. Wires EF11, EF12, and EF13

are used on high speed fan operation.

Reversing Power Phase on MAGNUM Units

Use the incoming power cable leads to reverse the power phase. This is recommended on MAGNUM units because the

Jumper J18 does not reverse power to the scroll compressor. This protects against the possibility that the compressor
will be out of phase with the condenser and evaporator fans when the unit is plugged into a new power supply.

To reverse the Power Phase, complete the following steps:

1. Turn the unit 460/380V main circuit breaker off.

DDAANNGGEERR
HHaazzaarrddoouuss VVoollttaaggee!!
TThhee uunniitt wwiillll aauuttoommaattiiccaallllyy ssttaarrtt aanndd ooppeerraattee iiff 446600//338800VV ppoowweerr iiss pprreesseenntt aatt tthhee mmaaiinn ppoowweerr mmoodduullee wwhheenn tthhee

ccoonnttrroolllleerr iiss ddiissccoonnnneecctteedd.. TToo pprreevveenntt ppeerrssoonnaall iinnjjuurryy ffrroomm rroottaattiinngg mmaacchhiinneerryy oorr ddaannggeerroouuss eelleeccttrriiccaall sshhoocckk

ffrroomm hhiigghh vvoollttaaggee ccoonnttrroollss,, ddiissccoonnnneecctt tthhee ssuuppppllyy ppoowweerr ttoo tthhee uunniitt bbeeffoorree pprreeppaarriinngg tthhee uunniitt ffoorr mmaannuuaall
eemmeerrggeennccyy mmooddee ooppeerraattiioonn..

2. Disconnect unit power cord from power supply.

3. Relocate the position of the white and black incoming power cord leads at the 460/380V main circuit breaker.

4. Connect unit power cord to proper power supply.

5. Start the unit again by turning the unit 460/380V main circuit breaker on and the Unit turned On and allow Unit to

start and stabilize.

6. Check condenser airflow again to confirm correct fan rotation.

Evaporator Heater Selection
MAGNUM PLUS units are being built with different length and wattage heaters. Use the following information to
determine what heater to use for replacement.

• Heater short 680 Watts (Normal) 45-1927

• Heater Long 1360 Watts (Normal) 45-2441

• Heater Long 2000 Watts (Extended) 45-2451 (OOCL)

Six Short Length Heaters (680 Watts Each) Three Longer Heaters (1360 or 2000 Watts Each)

Extended Capacity Heaters

If a unit is equipped with the Extended Capacity heaters (2000 Watts) the main CB (42-0352) is adjustable and set to 27
amps. When changing out a controller, the HEATER ELEMENT TYPE needs to be changed in the configuration menu

from NORMAL CAPACITY to EXTENDED CAPACITY. If the heater type is not change the unit will alarm during a PTI on
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heater capacity low. The only difference between the 1360 Watt (18 GA) and 2000 Watt (16 GA) heater is the wire gauge

size. So care should be taken to confirm correct heater element is used when replacement is required.

Unit Configuration Menu Heater Type

Electric Heaters Malfunction

Three or six electric heater elements are located underneath the evaporator coil. If a heater element is suspected of
malfunctioning, check the resistance of each individual heater element by performing the following procedure:

1. Turn unit power supply off.

2. Remove unit power plug from power supply receptacle.

3. Open the control box door.

4. Test the insulation of each individual heater element.

a. Test all three legs of the heater circuit to a good ground connection. Connect a calibrated 500 Vdc insulation
tester between each outgoing heater contactor terminal and ground.

b. If the resistance between any contactor terminal and ground is below 0.8 meg ohms, isolate and check the
resistance of each individual heater element.

5. Check the resistance of each individual heater element.

a. Disconnect and isolate each heater from the circuit in the control box.

b. Check resistance of each heater with an insulation tester between each heater and ground. If the resistance
between each heater and ground is below 0.8 meg ohms, the heater element is defective. On a loaded container,

remove the defective heater from service by disconnecting at the control box. If the container is empty, remove

the evaporator cover from the rear of the unit and replace the heater or correct any defective wiring. Repeat step
5a.

NNoottee:: When repairing heater connections, protect the new connections from the ingress of moisture with heat

shrink tubing. All heaters should be secured to prevent contact with sharp metal edges.

Compressor Discharge Temperature Sensor
A refrigerant injection system uses the compressor discharge temperature to protect the compressor from excessively

high operating temperatures.

If the vapor injection valve is off and the compressor discharge gas temperature increases to 138 C (280 F), the valve

will be turned on.

When the discharge gas temperature decreases to 132 C (270 F), the vapor injection will be turned off unless it is
required to be on for other reasons.

The controller immediately stops unit operation if the discharge gas temperature increases to 148 C (298 F). The

controller activates the Alarm indicator and records Alarm Code 56 (Compressor Temperature Too High). The controller
will restart the unit when sensor temperature is below 90 C (194 F).

EElleeccttrriiccaall MMaaiinntteennaannccee



TK 60275-4-MM-EN 119

- >fdgi\jjfi ?`jZ_Xi^\ O\dg\iXkli\ N\ejfi

Replacement

The compressor discharge temperature sensor is mounted externally on the compressor head. To remove:

1. Shut off power to system.

2. Disconnect the compressor discharge sensor wires from J-15 pins 9 & 10 located in the control box on the main

power module.

3. Cut silicone seal under rim of sensor using razor blade.

4. Remove old sensor and sensor wires.

5. Clean sensor seat using wire brush.

6. Blow out all debris using compressed air.

7. Apply 0.25 to 0.5 cc thermal grease to mounting position of new sensor.

8. Add a bead of RTV silicone approximately 5 mm in diameter around area.

9. Press new sensor into position.

10. Route the new sensor wires into the control box. Connect wires to J-15 pins 9 & 10 on the main power module.

Temperature Sensors
Thermistor type temperature sensors are used. Each sensor is connected to a cable and placed in a sealed stainless

steel tube. The temperature signal from the sensor is transmitted through the cable. Temperature sensors include the

following:

• Supply Air

• Return Air

• Evaporator Coil

• Condenser Coil

• Compressor Discharge Temperature Sensor

• Ambient Air
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Sensor Installation

All sensors should be properly installed as follows:

• Supply air sensors must be inserted to the bottom of the sensor tube and completely sealed by the grommet

connection.

• Return air sensor installs in a grommet between the evaporator fans.

• Evaporator coil (defrost) sensor must be placed in the middle of the coil and 75 mm deep between the fins.

• Condenser sensor must be placed on the upper left side of the condenser coil and 70 mm deep between the fins.

• Ambient sensor must be placed on the bottom plate of the right forklift pocket.

• Compressor discharge temperature sensor is attached to compressor head by adhesive. Refer to (“Compressor

Discharge Temperature Sensor,” p. 118).

Sensor Testing

The controller constantly monitors the left hand and right hand supply sensors, return sensor and defrost (evaporator

coil) sensor to determine when to initiate a demand defrost. If a demand defrost is requested and defrost has occurred

within the last 90 minutes, the controller initiates a probe test to check for a defective sensor.

During a Probe test, the VGA display shows [PROBE TEST PLEASE WAIT]. The controller operates the unit on high
speed evaporator fans only for five minutes. All sensor temperatures are then compared.

• Sensors with large temperature differences are discarded from the control algorithm. The controller then activates

the appropriate Alarm codes to identify the defective sensor(s).

Sensor errors recorded during a probe test are cleared when the next Defrost is initiated or Unit On/Off switch is turned

Off.

NNoottee:: A manual probe test can be performed by a technician by selecting “SENSOR CHECK” from the Manual Test

Function menu.
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Evaporator Coil (Defrost) Sensor Location

< >f`c Nlggfik =iXZb\k
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Condenser Coil Sensor Location
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Resistance Values for Temperature Sensors

Sensors are permanently calibrated and can be checked using an ohmmeter. Ohm readings should agree with the data

shown in the following sensor resistance tables.

Table 36. Supply, Return, Evaporator Coil, Condenser Coil, and Ambient Air Sensors

°F °C Ohms °F °C Ohms

)0, )0, 40.(5 1/*2 -. -,02(4

)/- )/1 42.(1 13*. -0 -,10(2

).. )/, 4..(. 2,*4 -2 -,2.(0

)-/ ).1 5,-(5 20*0 -4 -,3,(.

)0 )., 5.-(2 24 ., -,33(5

1 )-1 50-(. 3-*2 .. -,41(3

-,*0 )-. 512(5 31*. .0 -,5/(1

-0 )-, 52,(5 34*4 .2 --,-(.

-3*2 )4 524(3 4.*0 .4 --,5(.

.-*. )2 532(1 42 /, ---2(3

.0*4 )0 540(0 45*2 /. --.0(1

.4*0 ). 55.(. 5/*. /0 --/.(.

/. , -,,,(, 52*4 /2 --/5(5

/1*2 . -,,3(4 -,,*0 /4 --03(3

/5*. 0 -,-1(2 -,0 0, --11(0
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Table 36. Supply, Return, Evaporator Coil, Condenser Coil, and Ambient Air Sensors (continued)

°F °C Ohms °F °C Ohms

0.*4 2 -,./(0 -,3*2 0. --2/(-

02*0 4 -,/-(. ---*. 00 --3,(4

1, -, -,/5(, --/ 01 --30(3

Table 37. Compressor Discharge Sensors

°F °C Ohms °F °C Ohms

)-/ ).1 -(-.-(013 -41 41 5(.,.

)0 )., 4/0(3-2 -50 5, 3(425

1 )-1 2.3(.40 .,/ 51 2(324

-0 )-, 031(30/ .-. -,, 1(404

./ )1 /2/(542 ..- -,1 1(,5-

/. , .4,(4.0 ./, --, 0(002

0- 1 .-4(0,2 ./5 --1 /(43,

1, -, -3-(-22 .04 -., /(/10

15 -1 -/1(-0, .13 -.1 .(5.0

24 ., -,3(00, .22 -/, .(14,

33 .1 42(,,, .31 -/1 .(.35

42 /, 25(.4. .40 -0, .(,.-

51 /1 12(-14 .5/ -01 -(353

-,0 0, 01(4-. /,. -1, -(15-

--/ 01 /3(14. /-- -11 -(/5/

-.. 1, /,(542 /., -2, -(.03

-/- 11 .1(24, /.5 -21 -(--4

-0, 2, .-(/53 //4 -3, -(,-1

-05 21 -3(5-0 /03 -31 5.,

-14 3, -1(,23 /12 -4, 4/0

-23 31 -.(3.4 /21 -41 304

-32 4, -,(35/ /30 -5, 235
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Refrigeration Maintenance

Introduction
The following procedures involve servicing the refrigeration system. Some of these service procedures are regulated by

Federal, and in some cases, by State and Local laws.

NNoottee:: In the USA, EPA Section 608 Certification is required to work on refrigeration systems, using approved equipment

and complying with all Federal, State, and Local laws. In the EU, local F-gas Regulations must be observed when

working on refrigeration systems.

Tools

NNOOTTIICCEE
SSyysstteemm CCoonnttaammiinnaattiioonn!!
WWhheenn sseerrvviicciinngg TThheerrmmoo KKiinngg RR--113344aa,, RR--440044AA oorr RR--445522AA uunniittss,, uussee oonnllyy tthhoossee sseerrvviiccee ttoooollss cceerrttiiffiieedd ffoorr aanndd

ddeeddiiccaatteedd ttoo RR--113344aa//RR--440044AA//RR--445522AA rreeffrriiggeerraanntt aanndd PPoollyyoolleesstteerr ccoommpprreessssoorr ooiillss.. RReessiidduuaall nnoonn--HHFFCC

rreeffrriiggeerraannttss oorr ooiillss wwiillll ccoonnttaammiinnaattee RR--113344aa//RR--440044AA//RR--445522AA ssyysstteemmss..

Vacuum Pump
A two-stage, three-stage, or five-stage pump is recommended for evacuation. Purging the system with dry nitrogen is

recommended before evacuation. Because residual refrigerant may be present in used vacuum pumps, a new vacuum

pump should be used and dedicated strictly as an R-404A/R-452A refrigerant pump. Use only recommended vacuum
pump oils and change oil after every major evacuation. Because vacuum pump oils are highly refined to obtain low

vacuums, failure to follow these recommendations may result in acidic conditions that will destroy the pump.

Filters and Cartridges
Cleanup devices such as suction line filters and compressor oil filters may be used if they are properly cleaned and new

filters and cartridges are used. All standard petroleum and synthetic compressor oils must be removed to prevent the

contamination of R-404A/R-452A systems.

Refrigerant Recovery Equipment
Use only refrigerant recovery equipment approved for and dedicated to R-404A/R-452A recovery.

Detecting Leaks
Leaks can be detected with the use of soap bubbles and with Halogen leak detectors such as model H10G or model

H10N (portable).

Special Service Fittings
Special fittings are used on HFC systems to prevent mixing of non-HFC refrigerants in HFC units. These fittings are

located in three places on MAGNUM refrigeration systems:

• Low side near the compressor suction service valve (or suction adapter)

• High side near the compressor discharge service valve (or discharge manifold)

• Receiver Tank
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Oil Acid Test
Perform an oil acid test (refer to Tool Catalog for oil test kit) whenever a unit has a substantial refrigerant loss, a noisy

compressor or dark/dirty oil.

Isolate Compressor
The discharge suction and digital ball service valves isolate the compressor from the high and low sides of the

refrigeration system. Compressor isolation is needed for system diagnosis, service, and repair.

NNoottee:: The valves are a permanently assembled unit and must be replaced in total if defective. The only maintenance
possible on the discharge or suction service valve is to periodically tighten the packing nut or to replace the

packing.

WWAARRNNIINNGG
HHaazzaarrdd ooff EExxpplloossiioonn!!
DDoo nnoott ssttaarrtt uunniitt wwiitthh ddiisscchhaarrggee vvaallvvee iinn ffrroonntt sseeaatteedd ppoossiittiioonn..

Service Valve Back Seated (Operating Position)

- Alcc >flek\iZcfZbn`j\
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Service Valve Open to Port (Servicing Position)

- -+. Olie De

Service Valve Front Seated (Check or Remove
Compressor)

- Alcc >cfZbn`j\

Gauge Manifold Set

Using a New Gauge Manifold Set

A new gauge manifold set and gauge hoses (refer to Tool Catalog) should be dedicated for use with only R-404A/R-
452A refrigerant.

Gauge Manifold Valve Positions

The gauges indicate low and high side pressures. Operate one or both hand valves to perform the different service

operations.

Balancing the Pressure

- Ll`Zb ?`jZfee\Zk <ZZ\jj QXcm\

. ?`jZ_Xi^\ N\im`Z\ QXcm\ $?NQ%

/ NlZk`fe N\im`Z\ QXcm\ $NNQ%
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Removing Refrigerant

- Ll`Zb ?`jZfee\Zk <ZZ\jj QXcm\

. ?`jZ_Xi^\ N\im`Z\ QXcm\ $?NQ%
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0 M\ZcX`d\i

1 De

2 Jlk

Gauge Manifold Closed to Center Port

- >cfj\ CXe[ QXcm\j

Gauge Manifold Open to Center Port

- Jg\e CXe[ QXcm\j

Charging the System

- Ll`Zb ?`jZfee\Zk <ZZ\jj QXcm\

. ?`jZ_Xi^\ N\im`Z\ QXcm\ $?NQ%

/ NlZk`fe N\im`Z\ QXcm\ $NNQ%

RReeffrriiggeerraattiioonn MMaaiinntteennaannccee



TK 60275-4-MM-EN 127

Gauge Manifold Set Installation & Removal
Thermo King recommends the use of access valves or self-sealing, quick disconnect fittings. This limits the loss of
refrigerant into the atmosphere. A separate gauge manifold set with low loss fittings (refer to Tool Catalog) should be

dedicated for use with R-404A/R-452A only. Gauge hoses should also be dedicated to R-404A/R-452A.

NNoottee:: Carefully check to verify that access connections are functioning properly when any of these devices are used.

Installation

The following procedure purges the gauge hoses.The procedure must be followed when using new gauges or hoses for

the first time. The system should be operating on Cool (10 psig [69 kPa] or greater suction pressure) when using this
procedure to purge the low side hose. Gauge hoses may be removed and re-installed without additional purging so

long as a slight positive pressure remains in the manifold and lines.

1. Inspect gauge manifold for proper hose and fitting connections.

2. Clean dirt and moisture from around service ports.

3. Remove small service port caps from suction and discharge service fittings. Save and reuse the caps and sealing
washers or gaskets.

4. Rotate both hose coupler hand wheels counterclockwise to back the stem out of the high and low hose fittings.

Attach low hose (compound gauge) to the suction line valve port.

5. Open the suction service manifold hand valve fully with 69 kPa, 0.69 bar, 10 psig or greater pressure in the low side

(unit operating on Cool). Rotate the suction hose fitting hand wheel clockwise to open (depress) the suction line port
valve to the low hose.

6. Slowly screw a 1/2 inch ACME fitting into the low loss fitting on the manifold’s service (center) line to purge the
suction and service hoses. Remove ACME fitting after purging.

7. Close the suction service manifold hand valve fully to center port.

8. Attach high side hose (pressure gauge) to the discharge service line port.

9. Open discharge service manifold hand valve fully. Rotate discharge fitting hand wheel clockwise to open (depress)

discharge line port valve to the high hose.

10. Slowly screw a 1/2 inch ACME fitting into the manifold’s service (center) line to purge the high and service hoses.
Remove ACME fitting after purging.

11. Close discharge service manifold hand valve fully to center port. You are now ready to use the gauge manifold to

check system pressures or perform most service procedures.

NNoottee:: These gauges may be removed and reinstalled without additional purging so long as a slight positive pressure
remains in the manifold and hoses when removed from the unit.

Purging Gauge Manifold
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Removal

WWAARRNNIINNGG
PPeerrssoonnaall PPrrootteeccttiivvee EEqquuiippmmeenntt ((PPPPEE)) RReeqquuiirreedd!!
PPrrootteecctt yyoouurr eeyyeess ffrroomm ccoonnttaacctt wwiitthh rreeffrriiggeerraanntt ooiill.. TThhee ooiill ccaann ccaauussee sseerriioouuss eeyyee iinnjjuurriieess.. PPrrootteecctt sskkiinn aanndd

ccllootthhiinngg ffrroomm pprroolloonnggeedd oorr rreeppeeaatteedd ccoonnttaacctt wwiitthh rreeffrriiggeerraanntt ooiill.. TToo pprreevveenntt iirrrriittaattiioonn,, wwaasshh yyoouurr hhaannddss aanndd
ccllootthhiinngg tthhoorroouugghhllyy aafftteerr hhaannddlliinngg tthhee ooiill.. RRuubbbbeerr gglloovveess aarree rreeccoommmmeennddeedd..

NNoottee:: THE SYSTEM SHOULD BE RUNNING to verify minimum refrigerant release to the atmosphere,. However, this is

not possible in all cases, but the same procedure should be followed.

1. Rotate discharge hose fitting hand wheel counterclockwise to withdraw the fitting stem from the discharge line port
valve. Then open both service manifold valves to center port.

2. Operate the unit on Cool using the “CAPACITY 100 percent” test from the Manual Function Test menu of the
controller.

3. Rotate the suction hose coupler hand wheel counterclockwise to withdraw the fitting stem from the suction line port
valve. Then turn the unit off.

4. Remove the gauge lines from the suction and discharge service fittings and cap the service ports.

5. Secure all manifold lines to manifold hose anchors when the manifold is not in use.

Checking Refrigerant Charge
The refrigerant charge should be checked during pretrip and routine maintenance inspections. A low charge of
refrigerant will cause the container temperature to rise due to the lack of liquid refrigerant at the expansion valve even

though the unit is operating in a cooling mode. All Magnum units are charged with 4.0 kg (8.0 lbs) R-404A/R-452A
refrigerant at the factory. The refrigerant charge can be checked by inspecting the receiver tank sight glass.

1. Inspect the receiver tank sight glass with the unit operating in cool or modulation cool. If the ball floats in the bottom
receiver tank sight glass when the compressor is engaged, the R-404A/R-452A charge level is correct.

NNOOTTIICCEE
CCaarrggoo LLoossss!!
WWhheenn aaddjjuussttiinngg tthhee ccoonnttrroolllleerr sseettppooiinntt ttoo cchheecckk rreeffrriiggeerraanntt cchhaarrggee,, rreettuurrnn ccoonnttrroolllleerr ttoo tthhee sseettppooiinntt iinnddiiccaatteedd
oonn tthhee sshhiippppiinngg mmaanniiffeesstt..

2. If the ball is not floating in the sight glass, the unit may be low on R-404A/R-452A charge. Adjust the controller

setpoint to operate the unit on cool. Operate the unit on cool for five minutes. If the ball floats in the receiver tank
sight glass, the R-404A/R-452A charge level is correct.

3. If the ball in the receiver tank sight glass does not float after operating the unit on cool for five minutes, the unit is

low on R-404A/R-452A charge. With the unit operating on cool, add liquid R-404A/R-452A charge. With the unit

operating in cool, add liquid R-404A/R-452A until the ball in the receiver tank sight glass floats in the sight glass.

NNoottee:: Inspect the unit for refrigerant leaks with a reliable leak detector if the unit is low on R-404A/R-452A charge.

Receiver Tank Sight Glass
The receiver tank contains a sight glass which has three small balls that indicate the level of refrigerant in the tank for

checking the refrigerant charge. A moisture indicator in the sight glass changes color to indicate the level of moisture in

the system. Check the color of the indicator against the color decal in the sight glass. The dry eye in the sight glass is
light green when the system is dry and yellow when the system is wet (contains excessive moisture).

- Hf`jkli\ De[`ZXkfi6
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Leak Testing Refrigeration System
Use a reliable Halogen leak detector such as model H10G (refer to Tool Catalog), to leak test the refrigeration system.

Inspect carefully for signs of compressor oil leakage which is the first sign of a leak in the refrigeration system.

NNoottee:: Due to environmental concerns and personal safety, the use of a Halide torch is no longer recommended.

If refrigerant has leaked or been removed from the unit:

1. Check entire system for possible component damage and refrigerant oil loss.

2. Attach gauge manifold set (Refer to “Gauge Manifold Set,” p. 125 for proper procedures).

3. Attach refrigerant bottle charging hose to center of gauge manifold and purge charging hose of air.

4. Pressurize the system with refrigerant (gas only) until 345 kPa, 3.45 bar, 50 psig vapor pressure is achieved.

5. Leak check the system with an electronic leak detector to inspect all joints and connections (Use soap solution as an

alternative test component). If no leaks are found but the system has lost its refrigerant charge, proceed to the next
step.

6. Close both hand valves on gauge manifold (front seated).

7. Disconnect the refrigerant charging hose.

8. Connect the charging hose to a source of nitrogen. Adjust the pressure regulator to 1380 kPa, 13.80 bar, 200 psig.
Refer to (“Using Pressurized Nitrogen,” p. 130).

9. Pressurize the system with nitrogen to 1380 kPa, 13.80 bar, 200 psig.

10. Close the supply valve on the nitrogen bottle.

11. Use an electronic leak tester to inspect all joints and connections. Use a soap solution as an alternative test
component.

NNoottee:: If system leakage is indicated, loosen supply line hose fittings to release pressure. Repair leakage condition.

12. If system repair is necessary, recheck system after repairs are completed.
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Using Pressurized Nitrogen
The improper use of high pressure cylinders can cause physical damage to components, or personal injury, or cause

stress that would lead to failure of components.

Typical Pressurized Gas Bottle

- G`e\ Ki\jjli\

. OXeb Ki\jjli\
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1 NX]\kp QXcm\

2 Ki\jjli\ M\^lcXkfi

Safety Precautions

Observe the proper handling of cylinders:

• Always keep protective cap on cylinder when not in use.

• Secure cylinder in proper storage area or fastened to cart.

• Do not expose to excessive heat or direct sun light.

• Do not drop, dent, or damage cylinder.

• Use a pressure regulator and a safety pressure relief valve as part of the pressure testing equipment. The safety

pressure relief valve should be of the non-adjustable, non-tempering type. The valve should bypass any time the

pressure exceeds its setting.

• Open valve slowly; use regulators and safety valves that are in good working order.

• The regulator should have two gauges; one to read tank pressure, the other to read line pressure. Properly

maintained equipment will allow leak testing, purging, or dehydration to be done safely.

CCAAUUTTIIOONN
RRiisskk ooff IInnjjuurryy!!
NNiittrrooggeenn ((NN22)) iiss uunnddeerr 1155,,117700 kkPPaa,, 115511..7700 bbaarr,, 22220000 ppssiigg,, oorr ggrreeaatteerr.. PPrreessssuurree iiss ffoorr ffuullll ccyylliinnddeerr aatt 2211 CC ((7700 FF))..
DDOO NNOOTT uussee OOxxyyggeenn ((OO22)),, aacceettyylleennee,, oorr aannyy ootthheerr ttyyppeess ooff pprreessssuurriizzeedd ggaass oonn rreeffrriiggeerraattiioonn ssyysstteemmss oorr aannyy

ccoommppoonneenntt ooff aa ssyysstteemm..

Dehydration, pressure testing, purging, and soldering can be accomplished with the use of dry nitrogen (N2). The

proper equipment and application of equipment is of greatest importance.

Purge High Side to Low Side

1. Attach gauge manifold set (Refer to “Gauge Manifold Set,” p. 125 for proper procedure for connecting to

compressor).

2. Close both hand valves on the gauge manifold (front seated).

3. Connect charging hose to a source of nitrogen. Adjust pressure regulator to the proper pressure for the required

procedure.
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4. Purge system high side to low side.

Maximum Gas Pressures

The following procedures should utilize the following maximum gas pressure:

• Leak Testing: 1034 to 1200 kPa, 10.34 to 12.00 bar, 150-174 psig.

• Purging/Dehydration: 69 to 138 kPa, 0.69 to 1.38 bar, 10-20 psig.

• Soldering: 35 kPa, 0.35 bar, 5 psig.

RReeffrriiggeerraattiioonn MMaaiinntteennaannccee



132 TK 60275-4-MM-EN

Figure 39. Evacuation Station and Unit Hook-up
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Recovering Refrigerant from System

NNOOTTIICCEE
RRiisskk ooff IInnjjuurryy!!
UUssee oonnllyy rreeffrriiggeerraanntt rreeccoovveerryy eeqquuiippmmeenntt aapppprroovveedd ffoorr aanndd ddeeddiiccaatteedd ttoo RR--440044AA//RR--445522AA rreeccoovveerryy..

When removing any refrigerant from a Thermo King refrigeration system, use a recovery process that prevents or

absolutely minimizes the refrigerant escaping to the atmosphere. Typical service procedures that require removal of
refrigerant from the unit includes the following:

• Reduce the refrigerant pressure to a safe working level when maintenance must be performed on high-pressure

side components.

• Empty the unit of refrigerant when an unknown amount of charge is in the system and a proper charge is required.

• Empty the unit of contaminated refrigerant when the system has become contaminated.

NNoottee:: Always refer to specific recovery equipment Operator and Service Manuals.

Perform the following steps to recover vapor from the system.

1. Turn unit off.

2. Install a gauge manifold set on the unit.

3. Attach the service line to the recovery machine and properly purge the lines.

4. Set the recovery machine for vapor recovery.

5. Mid-seat the discharge service valve.

6. Turn on the recovery machine.

7. Open (back seat) both gauge manifold and hand valves.

8. Continue to operate the recovery machine until unit pressures drop to 0 kPa, 0 bar, 0 psig pressure.

Evacuation and Cleanup of Refrigeration System
A thorough clean up is required whenever contaminants have entered the system. This will prevent damage to the
compressor.

The purpose of evacuation is to remove moisture and air from the refrigeration system after a system has been opened

to the atmosphere. Evacuation must occur before recharging a system with new refrigerant. The importance of

thorough evacuation and system preparation cannot be over emphasized. Even infinitesimal quantities of air or

moisture in a system can cause severe problems.

The presence of moisture, oxygen, and heat can create many forms of damage. They can create corrosion, sludge,

copper plating, oil breakdown, carbon formation, and eventual compressor failure.

Things that will contaminate a system are (in order of importance):

• Air: With oxygen as a contaminant: Oxygen in the air reacts with the oil. The oil begins to break down and can
eventually lead to carbonization in the compressor and acid buildup. The longer this breakdown process goes on,

the darker the compressor oil becomes until finally the color is black indicating major system contamination.

• Moisture: Moisture in a system will cause metal corrosion and metal plating. It can freeze in the expansion valve and
cause intermittent operational problems. It reacts in the oil to begin acid buildup.

• Dirt, Dust, Metal Particles, other Foreign Materials: Particles of any kind left to float through the system will cause

severe damage to all close tolerance items. Do not leave a system open to the infiltration of dirt. If you must open a

system for any reason, seal off the open areas as soon as possible and do not work in a dirty environment.

• Acid: Air and moisture cause a chemical breakdown of the oil and/or the refrigerant itself. The acid will accelerate
the deterioration of the softer metals (i.e., copper) and cause metal plating as the softer material begins to cover the

inside of the system. If this condition is not stopped, it can result in the total destruction of your equipment.
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Unit Preparation and Hookup

CCAAUUTTIIOONN
RRiisskk ooff IInnjjuurryy!!
DDoo nnoott aatttteemmpptt ttoo eevvaaccuuaattee aa uunniitt uunnttiill iitt iiss cceerrttaaiinn tthhaatt tthhee uunniitt iiss lleeaakk ffrreeee.. AA uunniitt wwiitthh lleessss tthhaann aa ffuullll cchhaarrggee

ooff rreeffrriiggeerraanntt sshhoouulldd bbee tthhoorroouugghhllyy lleeaakk tteesstteedd.. AAnnyy lleeaakkss ffoouunndd mmuusstt bbee rreeppaaiirreedd..

1. Recover all refrigerants from the unit and reduce the unit pressure to the proper level (US Federal Law requires a -17

to -34 kPa, -0.17 to -0.34 bar, 5 to 10 in. vacuum that is dependent upon the recovery equipment used).

2. Break vacuum with refrigerant and equalize system pressure to 0 kPa, 0 bar, 0 psig. Replace the liquid line filter drier

if necessary.

NNoottee:: Replace the one-piece filter drier when major system contamination requires evacuation and cleanup of the

refrigeration system.

3. Confirm that the evacuation station functions properly. Determine “Blank Off” pressure. The “Blank Off” pressure of

the vacuum pump is the deepest vacuum that the vacuum pump can attain when isolated from the rest of the
system. The operator can be confident that the pump and oil are in good condition, if a vacuum pump (isolated from

a system) is started and the micron meter responds quickly by going to a deep vacuum. If the vacuum pump fails to

reach a deep vacuum within 5 minutes, the operator should suspect the condition of the oil or the pump. It is
recommended that the pump oil be changed first to see if the rate of reaching a deep vacuum is improved.

4. Connect the evacuation station and refrigerant tank with gauge manifold (optional) to the unit as indicated in Figure

39, p. 132. Connect evacuation hoses to the compressor suction and discharge service fittings.

5. Open Evacuation Station valves (V1, V3, and V4). It is only necessary to open valve V2 when a reading on the micron

meter is desired. This is especially true when starting to evacuate a unit and large amounts of moisture and oil will
be passing by the sensor.

6. Open the vacuum pump Iso-Valve™ built into the pump housing below the handle. It is recommended that the valve
be kept open at all times.

7. If connecting a refrigerant tank and gauge manifold to the evacuation station, close the gauge manifold and

refrigerant tank valves to prevent refrigerant from being drawn from the tank.

Unit Evacuation

1. Turn on the vacuum pump. Open the gas ballast valve located on top of the pump housing behind the handle (the

valve is fully open at two turns counterclockwise). Evacuate the system to 500 microns to achieve a final equilibrium
pressure of 2000 microns or less. The final equilibrium pressure is determined with the Thermo King Evacuation

Station using the following procedure (called a pressure rise test):

a. Evacuate the system using the evacuation station until the vacuum level reaches 1000 microns. Then close the

gas ballast valve.

b. Continue evacuation to 500 microns or until vacuum stabilizes at its lowest level. Contamination may delay
reaching the lowest level for a period of several hours or more.

c. Close valve V1 to isolate the vacuum pump from the system.

d. Observe the vacuum level on the micron meter.

When the meter has stabilized, the value indicated on the micron meter is the equilibrium pressure. This reading
must be 2000 microns or less.

NNoottee:: The presence of refrigerant in the compressor oil may prevent a low vacuum reading from being achieved.

Compressor oil can continue to outgas for long periods of time.

2. If the vacuum level appears to stall above 500 microns, back seat the discharge service valve and observe the

micron meter.

• A drop in pressure indicates that the compressor oil is out-gassing and further evacuation is necessary.

• An increase in pressure indicates that a leak exists or there is moisture in the system. Perform a pressure rise

test and evaluate.

3. Close valve V1 when the desired vacuum level has been reached.

4. Wait five minutes and read the micron meter.

• A system that is leak free and dry will remain below 2000 microns for five minutes.
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• A system that rises above 2000 microns but stabilizes below atmospheric pressure is probably contaminated

with moisture or has refrigerant out-gassing from the compressor oil. Additional evacuation is required.

• A system that continues to rise without stabilizing has a leak and must be repaired.

5. If the vacuum level remained below 2000 microns for five minutes, the unit is ready to charge. Refer to (“Charging

System with Refrigerant,” p. 136).

Pressure Rise Test

Evacuate the system and close valve V1. With valves V3 and V4 open, the pump is isolated and the system is held under

a vacuum. If the micron meter rises, one of the following conditions exist:

• Leak: Watch the movement of the micron meter needle. If the needle continues to rise until it reaches atmospheric

pressure, it is an indication that a leak exists somewhere in the system. When a leak is in a system, the vacuum will

eventually stabilize at atmospheric pressure. Refer to figure shown below.

- >cfj\ k_\ mXZlld mXcm\ Xe[ nXkZ_ k_\

dfm\d\ek f] mXZlld ^Xl^\ e\\[c\* D]

e\\[c\ Zfek`el\j kf i`j\( k_`j `j Xe `e[`ZXk`fe
k_Xk X c\Xb \o`jkj `e k_\ le`k fi Zfee\Zk`e^

c`e\* O_\ c\Xb dljk k_\e Y\ cfZXk\[ Xe[

\c`d`eXk\[*

. O`d\

/ Ki\jjli\ $QXZlld%

0 <kdfjg_\i`Z Ki\jjli\

• Moisture: When the needle indicates a rise and then stabilizes at a level below atmospheric pressure, it is an

indication that the system is vacuum tight, but is still wet and requires additional dehydration and pumping time.
Refer to figure shown below.
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Factors Affecting Speed of System Evacuation

The time needed to evacuate a system can vary. Some factors that can influence evacuation time are listed below.

• System size

• Amount of moisture contained in the system

• Ambient temperature
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• Internal restrictions within the system

• External restrictions between the system and the vacuum pump

Hose size, both diameter and length, affect evacuation times. Laboratory tests show that the evacuation time can be
significantly reduced by larger diameter hoses and shorter hoses. For example, it takes eight times as long to pull a

given vacuum through a 6 mm (1/4 inch) diameter hose as it does through a 12 mm (1/2 inch) diameter hose. It takes

twice as long to pull a vacuum through a 2 meter (6 foot) long hose as it does through a 1 meter (3 foot) long hose.

Heat Saves Time

WWAARRNNIINNGG
HHaazzaarrddoouuss GGaasseess!!
NNeevveerr uussee aa ttoorrcchh oorr ootthheerr ccoonncceennttrraatteedd hheeaatt ssoouurrccee ttoo hheeaatt tthhee ccoommpprreessssoorr oorr ootthheerr rreeffrriiggeerraattiioonn ssyysstteemm

ccoommppoonneenntt..

The application of heat to the system is a useful and practical time saver. Increasing the temperature of the compressor
oil and refrigerant will speed up the vaporization of any water present in the system.

Heat lamps, electric heaters, or fans can be applied to the compressor crankcase and other parts of the system to

increase the temperature of the refrigerant and compressor oil.

Charging System with Refrigerant

Unit Charging by Weight (from an Evacuated Condition)

1. Close valve V4.

2. Open the gas ballast valve (located on top of the pump housing behind the handle).

3. Stop the vacuum pump.

4. Mid-seat the discharge valve.

5. Connect the refrigerant tank with gauge manifold to the evacuation station (Refer to “Unit Preparation and

Hookup,” p. 134).

6. Weigh the tank of refrigerant.

7. Check the unit data plate for the required weight of refrigerant charge. Subtract the amount of the charge to be input

to your unit from the total weight of the tank of refrigerant. This provides final tank weight after the unit receives a
full system refrigerant charge.

8. Set the refrigerant tank for liquid removal. Open the hand valve on the tank.

9. Turn the unit off.

10. Open the gauge manifold hand valve and charge liquid refrigerant into the system.

11. Close the refrigerant tank hand valve when the correct amount (by weight) of refrigerant has been added or if the

system will take no more liquid. The unit is now ready to have the evacuation station removed.

Evacuation Station Removal

1. Back seat the discharge service valves.

2. Close the high pressure hand valve on the gauge manifold.

3. Close the refrigerant tank hand valve.

4. Open the hand valve at the gauge manifold and read suction pressure.

5. Operate the unit in Cool mode until the suction pressure decreases below 385 kPa, 3.85 bar, 50 psig.

6. Back seat the suction line access service valve.

7. Stop the unit.

8. Remove the hoses from the suction and discharge line access service valves.

9. Start the unit and perform a controller pretrip test to verify correct refrigerant charge and unit operation.
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Compressor Replacement

Removal

1. Remove the compressor compartment bracket.

2. Isolate the compressor from the system.

a. Front seat the discharge service valve by turning the valve fully clockwise.

b. Front seat the suction service valve by turning the valve fully clockwise.

c. Turn the digital service valve one quarter turn to the right. Refer to “Isolate Compressor,” p. 124 for additional
information.

3. Recover the refrigerant charge from the compressor. Refer to “Recovering Refrigerant from System,” p. 133

4. Remove discharge service valve, suction service valve, digital control valve line and vapor injection valve line from

the compressor.

5. Remove compressor discharge temperature sensor from the discharge valve manifold.

6. Disconnect the unit from the three-phase power supply.

7. Remove the three-phase electric power connection from the compressor.

8. Remove the compressor mounting tray bolts and nuts.

9. Slide the compressor from the unit.

10. Keep compressor ports covered to prevent dust, dirt, etc., from falling into compressor.

Installation

1. Slide the compressor into the unit. Install mounting bolts, washers and nuts, and tighten.

2. Bolt the discharge and suction service valves to the compressor. Use a new gasket coated with compressor oil on
the discharge valve.

3. Connect vapor injection line and digital control valve line to compressor body.

4. Apply refrigerant locktite to the threads of the compressor discharge temperature sensor. Install the switches.

5. Pressurize the refrigeration system and check for leaks (Refer to “Leak Testing Refrigeration System,” p. 129).

6. If no leaks are found, recover the refrigerant used for the leak test (Refer to “Leak Testing Refrigeration System,” p.

129).

7. Evacuate the system (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

8. Connect three-phase electric power to the compressor.

9. Recharge the unit with R-404A/R-452A (Refer to “Charging System with Refrigerant,” p. 136).

10. Perform a controller pretrip test to verify system operation.
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- NZifcc >fdgi\jjfi

. NlZk`fe N\im`Z\ QXcm\
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Condenser Coil Replacement

Removal

1. Recover the refrigerant charge from the unit.

2. Remove the condenser fan grille, condenser fan blade and condenser fan shroud.

3. Remove condenser coil support brackets from coil.

4. Unsolder coil inlet and liquid line connections.

5. Support the coil and unbolt the condenser coil mounting brackets. Slide coil from the unit.

Installation

1. Clean the tubes for soldering.

2. Slide the coil into the unit and install the bolts in the mounting brackets.

3. Solder the inlet line and liquid line connections.

IImmppoorrttaanntt:: It is strongly recommended that dry nitrogen be used to purge the system during any solder operations
(Refer to “Using Pressurized Nitrogen,” p. 130).

4. Perform a controller pretrip test to verify system operation. Check compressor oil level.

5. Pressurize the system and test for leaks (Refer to “Leak Testing Refrigeration System,” p. 129). Repair leak if

required.

6. Recover the leak test gas if no leaks were found.

7. Evacuate the system (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

8. Replace the condenser coil support brackets, condenser fan shroud and condenser fan grille.

9. Recharge the unit with R-404A/R-452A (Refer to “Charging System with Refrigerant,” p. 136).

Filter Drier/In-line Filter Replacement

Removal

1. Recover the refrigerant charge from the unit.

2. Place the new filter drier near the unit for immediate installation.

3. “Crack” both the inlet and outlet nuts on the filter drier. Use two wrenches on flare fittings to prevent line damage.
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4. Separate the filter drier line mountings.

5. Remove the filter bracket clamping nuts and bolts.

6. Remove the old filter drier from the unit.

Installation

1. Remove the sealing caps from the new filter drier.

2. Apply clean compressor oil to filter drier threads.

3. Install new filter drier in unit. Finger tighten mounting nuts.

NNoottee:: To prevent incorrect installation of the dehydrator, the inlet and outlet fittings are different sizes.

4. Reinstall clamping brackets, nut, and bolts. Tighten the bolts.

5. Tighten filter drier inlet and outlet nuts.

NNoottee:: Always hold the body of the dehydrator (or liquid filter) near the flange fittings. This will prevent twisting the

tubing when the nuts are being loosened or tightened.

6. Pressurize the refrigeration system and check for leaks (Refer to “Leak Testing Refrigeration System,” p. 129).

Repair leaks if required.

7. Recover the refrigerant used for the leak test if no leaks were found.

8. Evacuate the system (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

9. Recharge the unit with R-404A/R-452A (Refer to “Charging System with Refrigerant,” p. 136).

10. Perform a controller pretrip test to verify system operation.

Figure 40. Filter Drier

Evaporator Expansion Valve (TXV) Replacement
NNoottee:: TXV can be accessed through the evaporator access door.

1. Perform a low side pump down or reclaim charge depending on the unit. Release the 2-3 lbs pressure from the low

side.

2. Open the evaporator access panel.

3. Install plywood or heavy cardboard on top of coil on the left and right side. This will protect the coil from damage.
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4. Remove the left side motor and fan and position in right side opening. Do not unwire the motor the harness is long

enough.

5. Remove TXV standoff mount.

6. Remove the panel to gain access to the TXV element.

7. Cut the one ty band off the insulation around the element. Peel back the insulation to expose the clamp holding the

element. Loosen the clamp and remove the element from the tube.

8. Unsolder the three tubes to the TXV and remove the valve from the unit.

9. Prepare the tubes in the unit and on the new TXV for installation.

10. Solder in the new TXV. Use 15% silver solder 203-364.

11. Pressurize the refrigeration system and check for leaks (Refer to “Leak Testing Refrigeration System,” p. 129).

Repair leak if required.

12. Evacuate the system (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

13. Install element in tube on suction line. Tighten clamp. Reapply insulation around bulb and secure with a ty band.

14. Install the element access panel and install grommets. Install TXV mount.

15. Install left side motor and fan.

16. Open service valves or recharge unit with R-404A/R-452A (Refer to “Charging System with Refrigerant,” p. 136).

17. Perform a controller pretrip test to verify system operation.

- OSQ Hflek

. <ZZ\jj KXe\c

/ @c\d\ek

0 OlY\ fe NlZk`fe G`e\

Economizer Expansion Valve Replacement

Removal

Remove the economizer expansion valve as follows:

1. Some units have a receive tank outlet valve, if the unit does perform a low side pump down and isolate the low side

by closing the compressor service valves. If the unit does not have an outlet valve recover the refrigerant charge

from the unit (Refer to “Recovering Refrigerant from System,” p. 133).

2. On the feeler bulb carefully remove the outer insulation, to be reused. Remove cork tape from around element.

3. Unclamp feeler bulb from the suction line in the condenser section.

4. Clean element bulb tube holder and tube.

5. Heat and unsolder the inlet and outlet lines from economizer expansion valve.

6. Remove the old economizer expansion valve from unit and discard.

Installation

Install the economizer expansion valve as follows:
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1. Clean the inlet and outlet lines for soldering.

2. Place new economizer expansion valve in position.

- @Zfefd`q\i C\Xk @oZ_Xe^\i

. @Zfefd`q\i @ogXej`fe QXcm\

/ QXgfi Dea\Zk`fe G`e\

0 A\\c\i =lcY G`e\

3. Solder inlet and outlet line connections to economizer expansion valve and clean solder connections with baking

soda. Apply black paint to area to prevent corrosion.

NNoottee:: Thermo King strongly recommends that dry nitrogen be used to purge the system during any solder

operations (Refer to “Using Pressurized Nitrogen,” p. 130).

4. Pressurize the refrigeration system or the low side and check for leaks (Refer to “Leak Testing Refrigeration

System,” p. 129).

5. If no leaks are found, recover the refrigerant used for the leak test (Refer to “Recovering Refrigerant from
System,” p. 133).

6. Evacuate the system or the low side (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

7. Locate feeler bulb in former position. The feeler bulb must make good contact or operation will be faulty. Apply heat

transfer paste to element bulb holder and install bulb. Install clamp and tighten until bulb will not shift. See photos
below.

- <ggcp _\Xk kiXej]\i gXjk\ kf YlcY _fc[\i Y\]fi\ `ejkXcc`e^ OSQ YlcY*

. O`^_k\e ZcXdg kf m\i`]p YlcY `j j\Zli\*

8. Apply cork tape around element making sure all air pockets are removed. See photos below.
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- RiXg ]\\c\i YlcY n`k_ Zfib kXg\*

. Q\i`]p YlcY `j ]lccp Zfm\i\[*

9. Apply the insulation removed in step 2 of Removal above. See photo below.

10. Apply cork tape to the complete TXV valve. See photo below.

- <ggcp `ejlcXk`fe kf ]\\c\i YlcY $i\lj\ `ejlcXk`fe k_Xk nXj i\dfm\[%*

. N\Xc OSQ mXcm\ n`k_ Zfib kXg\ `eZcl[`e^ ]\\c\i YlcY c`e\*

11. If low side pump down was performed open compressor service valves. Otherwise, recharge the unit with R-404A/
R-452A (Refer to “Charging System with Refrigerant,” p. 136).

12. Start unit and perform a PTI to check performance.

Economizer Heat Exchanger Replacement

Removal

1. Recover the refrigerant charge from the unit (Refer to “Recovering Refrigerant from System,” p. 133).

2. Unsolder the two liquid and two suction line connections.

3. Unbolt the economizer heat exchanger from the mounting bracket.

4. Lift the heat exchanger assembly from the unit.

Installation

1. Bolt the economizer heat exchanger to the mounting bracket in the condenser section.

2. Clean the two liquid and two suction lines for soldering.
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IImmppoorrttaanntt:: Thermo King strongly recommends that dry nitrogen be used to purge the system during any solder

operations (Refer to “Using Pressurized Nitrogen,” p. 130).

3. Solder the liquid and suction lines to the economizer heat exchanger.

4. Pressurize the low side and check for leaks (Refer to “Leak Testing Refrigeration System,” p. 129).

5. If no leaks are found, recover the leak test gas (Refer to “Leak Testing Refrigeration System,” p. 129).

6. Evacuate the low side (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

7. Recharge the unit with R-404A/R-452A (Refer to “Charging System with Refrigerant,” p. 136).

8. Perform a controller pretrip test to verify system operation.

Receiver Tank/ Water-Cooled Condenser Tank Replacement

Removal

1. Recover the refrigerant charge from the unit.

2. Unsolder the liquid inlet and liquid outlet valve line connections.

3. Loosen the mounting nuts and remove the tank.

Installation

1. Install a new tank in the unit and tighten the mounting bolts.

2. Solder the inlet line and outlet line connections.

IImmppoorrttaanntt:: It is strongly recommended that dry nitrogen be used to purge the system during any solder operations

(Refer to “Using Pressurized Nitrogen,” p. 130).

3. Pressurize the refrigeration system and check for leaks (Refer to “Leak Testing Refrigeration System,” p. 129).

4. If no leaks are found, recover the refrigerant used for the leak test.

5. Evacuate the system (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

6. Recharge the unit with R-404A/R-452A (Refer to “Charging System with Refrigerant,” p. 136).

7. Perform a controller pretrip test to verify system operation.

Figure 41. Receiver Tank
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Figure 42. Water-Cooled Condenser Tank

Vapor Injection Valve Replacement
NNoottee:: In most cases, only the coil requires replacement. No other repair is possible on solenoid valves.

Removal

1. Recover the refrigerant charge from the unit.

2. Turn the Unit On/Off switch Off. Disconnect electrical connections to valve coil.

3. Unsolder liquid line connections to the valve.

4. Remove the valve from the unit.

Installation

1. Clean the tubes for soldering.

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
UUssee aa hheeaatt ssiinnkk oorr wwrraapp sswwiittcchh wwiitthh wweett rraaggss ttoo pprreevveenntt ddaammaaggee ttoo nneeww sswwiittcchh..

2. Place the new valve in position and solder the liquid line connections.

3. Pressurize the refrigeration system and check for leaks (Refer to “Leak Testing Refrigeration System,” p. 129).

Repair leak if required.

4. Recover the refrigerant used for the leak test if no leaks were found.

5. Evacuate the system (Refer to “Evacuation and Cleanup of Refrigeration System,” p. 133).

6. Recharge the unit with R-404A/R-452A (Refer to “Charging System with Refrigerant,” p. 136).

7. Perform a controller pretrip test to verify system operation.
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Figure 43. Vapor Injection Valve

Compressor Digital Control Valve Replacement

Removal

1. Isolate the compressor and digital valve from the system.

a. Front seat the discharge service valve by turning the valve fully clockwise.

b. Front seat the suction service valve by turning the valve fully clockwise.

c. Turn the digital service valve one quarter turn to the right.

2. Turn the Unit On/Off switch Off.

3. Disconnect electrical connections to valve coil.

4. Unsolder the liquid line connections to the valve.

5. Remove the valve from the unit.

Installation

1. Clean the tubes for soldering.

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
UUssee aa hheeaatt ssiinnkk oorr wwrraapp sswwiittcchh wwiitthh wweett rraaggss ttoo pprreevveenntt ddaammaaggee ttoo nneeww sswwiittcchh..

2. Place the new valve in position and solder the liquid line connections.

3. Perform a leak test (Refer to “Leak Testing Refrigeration System,” p. 129). Repair leak if required.

4. Check the refrigerant charge (Refer to “Checking Refrigerant Charge,” p. 128).

5. Reconnect the electrical wires to the valve.

6. Perform a controller pretrip test to verify system operation.
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- ?`jZ_Xi^\ N\im`Z\ QXcm\

. NlZk`fe N\im`Z\ QXcm\

/ >fdgi\jjfi

0 ?`^`kXc N\im`Z\ QXcm\

1 ?`^`kXc >fekifc QXcm\
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Servicing the Unit

Taking Care of the Structure

Inspecting Unit

Inspect the unit during unit pretrip inspection and every 1,000 operating hours for loose or broken wires or hardware,

compressor oil leaks, or other physical damage which can affect unit performance and require repair or replacement of

parts.

Checking Mounting Bolts

Check and tighten all unit, compressor, and fan motor mounting bolts during pretrip inspections and every 1,000

operating hours. Unit mounting bolts should be tightened to a torque value of 204 N•m (150 ft-lb). Compressor and fan

motor mounting bolts should be tightened to a torque value of 20 to 21 N•m (15 to 20 ft-lb).

- O`^_k\e Pe`k Hflek`e^ =fckj

. O`^_k\e >fdgi\jjfi( >fe[\ej\i AXe( Xe[

@mXgfiXkfi AXe Hflek`e^ =fckj

Cleaning the Condenser Coil

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
AAiirr pprreessssuurree oorr wwaatteerr sspprraayy mmuusstt nnoott bbee hhiigghh eennoouugghh ttoo ddaammaaggee ccooiill ffiinnss..

Clean the condenser coil by blowing low pressure compressed air or a medium pressure warm water spray from the
inside of the coil outward (opposite direction of normal airflow). Inspect coil and fins for damage and repair if

necessary.

If a build up of salt or debris is present on the condenser coil, the coil should be cleaned using a mild alkaline cleaner
with a pH of 9.5 to 10.5. For example, a 2-3 percent solution of SIMPLE GREEN® would make a suitable cleaning

solution. Apply the solution using a pressure spray/wash type apparatus. Spray the condenser coil thoroughly from

both the inside and outside of the coil. Always thoroughly rinse the coil with a fresh water spray.

Also inspect the directional airflow condenser grille for damage. This grille directs the condenser airflow out and away
from the unit to increase the efficiency of the condenser coil by preventing the recirculation (short cycling) of warm air

through the coil. Abnormally high head pressures may result if this special condenser grille is damaged or missing.
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Cleaning the Evaporator Coil

NNOOTTIICCEE
EEqquuiippmmeenntt DDaammaaggee!!
TThhee aaiirr pprreessssuurree sshhoouulldd nnoott bbee hhiigghh eennoouugghh ttoo ddaammaaggee ccooiill ffiinnss..

Clean the evaporator coil by blowing low pressure compressed air from the bottom side of the coil upward (opposite

direction of normal airflow). Inspect coil and fins for damage and repair if necessary.

Cleaning the Defrost Drains

Clean the defrost drains every 1,000 operating hours to verify the lines remain open.

Positioning the Condenser Fan Blade

Place fan blade on motor shaft with hub located on the outside of the blade for proper airflow direction. When
mounting the fan blade and hub assembly on the fanshaft, center the assembly in the orifice. Position the front of the

fan blade 10 mm (0.4 in.) in from the outer edge of the fan orifice.

- <`i]cfn ?`i\Zk`fe

. -, dd $,*0 `e%

/ >fe[\ej\i >f`c

0 >fe[\ej\i AXe =cX[\

1 >fe[\ej\i Hfkfi

Positioning the Evaporator Fan Blade

Place fan blade on motor shaft with hub located on the outside of the blade for proper airflow direction. When

mounting the fan blade and hub assembly on the fanshaft, center the assembly in the orifice. Position the front (top) of
the fan blade hub 13 mm (0.5 in.) in from the outer edge of the fan orifice.

- @mXgfiXkfi AXe =cX[\

. <`i]cfn ?`i\Zk`fe

/ @mXgfiXkfi >f`c

0 @mXgfiXkfi Hfkfi

1 -/ dd $,*1 `e%
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Adjusting the Fresh Air Exchange System
The fresh air exchange system has an adjustable vent door for ventilation. The evaporator fans draw in outside air

through an air intake and discharge an equal amount of container air through an air outlet.

NNoottee:: Set the disk or door position to the ventilation rate indicated on the shipping manifest.

DDiisskk AAddjjuussttmmeenntt -- LLooww VVeennttiillaattiioonn RRaatteess

1. Loosen wing nut on handle bracket (See Figure below).

2. Rotate the disk to set the indicator at the air exchange rate shown on the ventilation scale on the door. For

MAGNUM PLUS Models: 0-225m3/hr (0-154 ft3/min).

3. Tighten the wing nut.

HHaannddllee AAddjjuussttmmeenntt -- HHiigghh VVeennttiillaattiioonn RRaatteess

1. Loosen wing nut on handle assembly until handle bracket will rotate over handle.

2. Align handle bracket and wing nut over hole in handle assembly and push through handle.

3. Pull handle down to lower ventilation door. Insert edge of ventilation door in a notch on handle. Spring loaded

handle holds ventilation door in position. Air exchange rate is shown on the handle scale.

- ?`jb NZXc\6 Gfn Q\ek`cXk`fe MXk\j

. ?`jb <jj\dYcp n`k_ MXk\ De[`ZXkfi

/ >J. Kfik

0 Q\ek`cXk`fe ?ffi

1 CXe[c\ =iXZb\k

2 R`e^ Ilk
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Diagnostics

Introduction
This section includes the following:

• Controller Diagnostics

• Mechanical Diagnostics

• Refrigeration Diagnostics

• Status Messages and Controller Actions

• Alarm Codes and Corrective Actions

The tables shown will help identify and fix unit problems.

MP4000 Diagnostics
The MP4000 can be a very helpful diagnostic tool. The following menu areas of the MP4000 controller will help you
diagnose problems occurring with the MAGNUM unit.

AAllaarrmmss//WWaarrnniinnggss MMeennuu:: This menu displays the code conditions. Alarm/Warning codes are recorded in the controller

memory to simplify unit diagnosis procedures. Some alarm codes are only recorded during a Pretrip (PTI) test or
function test. Fault codes are retained by the controller in a non-volatile memory. If the Red LED is on or flashing, enter

the alarm list to view the alarm.

BBrriieeff PPTTII TTeesstt:: The MP4000 controller contains a special Brief PTI pretrip test that automatically checks unit

refrigeration capacity, heating capacity, temperature control, and individual components including the controller
display, solid state, contactor, fans, protection devices and sensors. The test includes measurement of component

power consumption and compares test results to expected values. The test takes about 25-30 minutes to complete,

depending on the container and ambient temperature. Refer to the Brief PTI Test in the Operating Instructions Section.

FFuullll PPTTII TTeesstt:: The MP4000 controller contains a special Full PTI pretrip test that automatically checks unit refrigeration

capacity, heating capacity, temperature control, and individual components including the controller display, solid state,

contactor, fans, protection devices and sensors. The test includes measurement of component power consumption and

compares test results to expected values. The test takes up to 2 to 2.5 hours to complete, depending on the container
and ambient temperature. Refer to the Full PTI Test Menu in the Operating Instructions Section.

FFuunnccttiioonnss TTeesstt:: The MP4000 controller contains a special function test that automatically tests individual components

including the controller display, sensors, condenser fan, evaporator fan, compressors, etc. The test includes
measurement of component power consumption and compares test results to expected values. Refer to the Functions

Test Menu in the Operating Instructions Section.

MMaannuuaall FFuunnccttiioonnss TTeesstt:: This menu allows technicians to perform specific diagnostic tests on individual components

or turn several components on at the same time to perform a system test. Refer to the Manual Functions Test Menu in
the Operating Instructions Section.

DDaattaa:: This menu displays general unit operating information including sensor temperatures, unit electrical data, etc.

Refer to the Data Menu in the Operating Instructions Section.
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Mechanical Diagnostics

Condition Possible Cause Remedy

>fdgi\jjfi [f\j efk fg\iXk\ ) ef Xdg\iX^\

[iXn*

>fekifcc\i fe7 le`k jkXik j\hl\eZ\ jk`cc k`d`e^* RX`k lg kf knf d`elk\j ]fi Zfdgi\jjfi jkXik)

lg*

If gfn\i kf le`k $Zfe[\ej\i Xe[ \mXgfiXkfi
]Xej [f efk fg\iXk\%*

GfZXk\ ]Xlck Xe[ i\gX`i6 gfn\i jfliZ\( gfn\i

gcl^( >=- dX`e Z`iZl`k Yi\Xb\i( dfkfi jfc`[
jkXk\( dfkfi k\id`eXcj( dfkfi( ]lj\j fe gfn\i

df[lc\*

Jg\e `e .5 QXZ Zfekifc Z`iZl`k* >_\Zb ]lj\j Xe[ Je+J]] jn`kZ_* M\gcXZ\ fi

i\gX`i Xj i\hl`i\[*

>fekX`e\i k\dg\iXkli\ [f\j efk [\dXe[
Zfdgi\jjfi fg\iXk`fe*

<[aljk Zfekifcc\i j\kgf`ek*

>fdgi\jjfi ZfekXZkfi `efg\iXk`m\* M\gcXZ\ Zfdgi\jjfi ZfekXZkfi*

If flkglk j`^eXc ]ifd Zfekifcc\i* ?`X^efj\ Xe[ i\gcXZ\ gfn\i df[lc\ fi

Zfekifcc\i*

Pe`k fe [\]ifjk* Olie Pe`k Je+J]] jn`kZ_ J]] Xe[ k_\e Je
X^X`e*

?\k\Zk`m\ _`^_ gi\jjli\ fi cfn gi\jjli\

Zlkflk jn`kZ_*
M\gcXZ\ [\]\Zk`m\ jn`kZ_*

C`^_ Zfe[\ej\i _\X[ gi\jjli\ ZXlj`e^ _`^_

gi\jjli\ Zlkflk*

>_\Zb i\]i`^\iXk`fe jpjk\d Xe[ Zfii\Zk ]Xlck*

?\]\Zk`m\ Zfdgi\jjfi* M\gcXZ\ Zfdgi\jjfi*

>fekifcc\i j_lk le`k [fne fe >fdgi\jjfi
Jm\i O\dg\iXkli\*

G\k Zfdgi\jjfi Zffc Xe[ Zfekifcc\i n`cc i\j\k
XlkfdXk`ZXccp* >_\Zb mXgfi `ea\Zk`fe mXcm\

Xe[ Zfdgi\jjfi k\dg\iXkli\ j\ejfi*

>fdgi\jjfi dfkfi `ek\ieXc k_\idXc fm\icfX[
gifk\Zk`fe fg\e*

D] Zfdgi\jjfi ZfekXZkfi `j \e\i^`q\[( nX`k 2,
d`elk\j ]fi gifk\Zkfi kf Zffc Xe[ i\j\k*

>fdgi\jjfi [f\j efk fg\iXk\ ) \oZ\jj`m\

Xdg\iX^\ [iXn fi `ek\id`kk\ek ZpZc`e^ fe

fm\icfX[*

MfkXk`e^ jZifcc jklZb* M\gcXZ\ Zfdgi\jjfi*

N\`q\[ fi ]ifq\e Zfdgi\jjfi Y\Xi`e^j* M\gcXZ\ Zfdgi\jjfi*

Ddgifg\icp n`i\[* >_\Zb+Zfii\Zk n`i`e^ X^X`ejk n`i`e^ [`X^iXd*

Gfn c`e\ mfckX^\* >_\Zb c`e\ mfckX^\ ) [\k\id`e\ cfZXk`fe f]

mfckX^\ [ifg*

>fekXZkj `e Zfdgi\jjfi ZfekXZkfi efk Zcfj`e^

Zfdgc\k\cp*

>_\Zb Yp fg\iXk`e^ dXelXccp* M\gX`i fi

i\gcXZ\*

Jg\e Z`iZl`k `e Zfdgi\jjfi dfkfi n`e[`e^* >_\Zb dfkfi jkXkfi Zfee\Zk`fej* >_\Zb jkXkfi

n`e[`e^ ]fi Zfek`el`kp* D] fg\e( i\gcXZ\

Zfdgi\jjfi*

?\]\Zk`m\ Zfdgi\jjfi dfkfi `ek\ieXc k_\idXc

fm\icfX[ gifk\Zkfi*

M\gcXZ\ k_\idXc fm\icfX[ gifk\Zkfi fi

Zfdgi\jjfi*

M\]i`^\iXek fm\iZ_Xi^\ fi _`^_ j`[\
i\jki`Zk`fe ZXlj`e^ ZpZc`e^ fe _`^_ gi\jjli\

Zlkflk*

>_\Zb ]fi i\jki`Zk\[ ]`ck\i [i`\i( `e)c`e\ ]`ck\i fi
_`^_ j`[\7 fi i\]i`^\iXek fm\iZ_Xi^\*

De\]]`Z`\ek Zfe[\ej\i fg\iXk`fe ZXlj`e^

ZpZc`e^ fe _`^_ gi\jjli\ Zlkflk*

>_\Zb Zfe[\ej\i X`i]cfn( Zfe[\ej\i ]Xe

dfkfi( ]Xe YcX[\( Zfe[\ej\i ^i`cc\( Zfe[\ej\i
Zf`c k\dg\iXkli\ j\ejfi( nXk\i gi\jjli\

jn`kZ_ $fgk`fe%( nXk\i ]cfn iXk\ $fgk`fe% Xe[

nXk\i)Zffc\[ Zfe[\ej\i)i\Z\`m\i kXeb
$fgk`fe%*

DDiiaaggnnoossttiiccss
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Condition Possible Cause Remedy

>fdgi\jjfi ZfekXZkfi Ylie\[ flk* Gfn c`e\ mfckX^\* DeZi\Xj\ c`e\ mfckX^\ kf Xk c\Xjk 5, g\iZ\ek f]

Zfdgi\jjfi dfkfi iXk`e^*

@oZ\jj`m\ c`e\ mfckX^\* M\[lZ\ c`e\ mfckX^\ kf Xk c\Xjk --, g\iZ\ek f]

Zfdgi\jjfi dfkfi iXk`e^*

N_fik ZpZc`e^* @c`d`eXk\ ZXlj\ f] j_fik ZpZc`e^*

Pe`k j_fik ZpZc\j* M\]i`^\iXek fm\iZ_Xi^\ ZXlj`e^ ZpZc`e^ fe

_`^_ gi\jjli\ Zlkflk*

Kli^\ jpjk\d*

De\]]`Z`\ek Zfe[\ej\i fg\iXk`fe ZXlj`e^

ZpZc`e^ fe _`^_ gi\jjli\ Zlkflk*

>_\Zb Zfe[\ej\i X`i]cfn( Zfe[\ej\i ]Xe

dfkfi( Zfe[\ej\i ]Xe ^i`cc\( Zfe[\ej\i ]Xe
gi\jjli\ jn`kZ_( nXk\i gi\jjli\ jn`kZ_

$fgk`fe%( nXk\i ]cfn iXk\ $fgk`fe% Xe[ nXk\i)

Zffc\[ Zfe[\ej\i)i\Z\`m\i kXeb $fgk`fe%*

If`jp Zfdgi\jjfi Gffj\ dflek`e^ Yfckj* O`^_k\e dflek`e^ Yfckj*

J`c jcl^^`e^ fi i\]i`^\iXek ]cff[`e^ YXZb* K\i]fid Zfekifcc\i gi\ki`g k\jk kf Z_\Zb

i\]i`^\iXek Z_Xi^\* >_\Zb \ogXej`fe mXcm\
X[aljkd\ek* >_\Zb Zfdgi\jjfi ]fi
Zfdgi\jjfi f`c*

NZifcc ifkXk`e^ YXZbnXi[j* >_\Zb g_Xj\ Zfii\Zk`fe jpjk\d Xe[ Z_\Zb

le`k n`i`e^*

?\]\Zk`m\ Zfdgi\jjfi* M\gX`i fi i\gcXZ\ Zfdgi\jjfi*

>fe[\ej\i ]Xe dfkfi [f\j efk fg\iXk\* Pe`k `e C\Xk fi ?\]ifjk* >_\Zb `e[`ZXkfi* D] le`k `j `e C\Xk fi ?\]ifjk(

le`k fg\iXk`fe `j efidXc $ef i\d\[p

i\hl`i\[%*

Pe`k `e >ffc n`k_ cfn Zfe[\ej\i k\dg\iXkli\* >_\Zb `e[`ZXkfi Zfe[\ej\i k\dg\iXkli\ Xe[
[`jZ_Xi^\ gi\jjli\* >fe[\ej\i k\dg\iXkli\

dXp efk i\hl`i\ Zfe[\ej\i ]Xe fg\iXk`fe $ef
i\d\[p i\hl`i\[7 Zfe[\ej\i ]Xe Xcjf glcj\j

fe Xe[ f]] fe X /, j\Zfe[ ZpZc\ kf Zfekifc

Zfe[\ej\i k\dg\iXkli\%*

RXk\i gi\jjli\ jn`kZ_ Zcfj\[ $RXk\i)Zffc\[

gfj`k`fe% $Jgk`fe%*

D] le`k `j fe nXk\i Zffc\[ Zfe[\ej\i

fg\iXk`fe( le`k fg\iXk`fe `j efidXc*

Jk_\in`j\ nXk\i gi\jjli\ jn`kZ_ dljk Y\

Jg\e ]fi X`i)Zffc\[ Zfe[\ej\i fg\iXk`fe*

?\]\Zk`m\ nXk\i gi\jjli\ jn`kZ_ $fgk`fe%* M\gcXZ\ [\]\Zk`m\ jn`kZ_*

Gffj\ c`e\ Zfee\Zk`fe* O`^_k\e Zfee\Zk`fej*

Jg\e dfkfi `ek\ieXc k_\idXc fm\icfX[
gifk\Zkfi*

>_\Zb ]fi j\`q\[ Y\Xi`e^j fi [\]\Zk`m\

k_\idXc fm\icfX[ gifk\Zkfi* M\gX`i fi i\gcXZ\
Xj e\Z\jjXip*

?\]\Zk`m\ dfkfi* M\gcXZ\ dfkfi*

?\k\Zk`m\ Zfe[\ej\i ]Xe ZfekXZkfi* M\gcXZ\ [\]\Zk`m\ ZfekXZkfi

If Zfe[\ej\i ]Xe flkglk j`^eXc ]ifd

Zfekifcc\i*

?`X^efj\ Xe[ i\gcXZ\ Zfe[\ej\i ]Xe i\cXp(

gfn\i df[lc\ fi Zfekifcc\i*

@mXgfiXkfi ]Xe dfkfi$j% [f\j efk fg\iXk\* Pe`k fe [\]ifjk* >_\Zb fg\iXk`e^ df[\ `e[`ZXkfi G@?j*

Gffj\ c`e\ Zfee\Zk`fe* O`^_k\e Zfee\Zk`fej*

Jg\e dfkfi `ek\ieXc k_\idXc fm\icfX[

gifk\Zkfi*

>_\Zb ]fi j\`q\[ Y\Xi`e^j fi [\]\Zk`m\

k_\idXc fm\icfX[ gifk\Zkfi* M\gX`i fi i\gcXZ\
Xj e\Z\jjXip*

?\]\Zk`m\ dfkfi* M\gcXZ\ dfkfi*

If cfn fi _`^_ jg\\[ \mXgfiXkfi ]Xe flkglk

j`^eXc ]ifd Zfekifcc\i flkglk df[lc\*

?`X^efj\ Xe[ i\gcXZ\ flkglk df[lc\ fi

Zfekifcc\i*
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Refrigeration Diagnostics

Condition Possible Cause Remedy

GfX[ k\dg\iXkli\ kff _`^_ ) le`k efk Zffc`e^* >fdgi\jjfi [f\j efk fg\iXk\* M\]\i kf $yH\Z_Xe`ZXc ?`X^efjk`Zj(z g* -1-%*

>fekifcc\i j\kgf`ek kff _`^_* <[aljk Zfekifcc\i j\kgf`ek*

?\]\Zk`m\ ZfekX`e\i `ejlcXk`fe fi gffi ]`kk`e^

[ffij*

M\gX`i ZfekX`e\i*

N_fikX^\ f] i\]i`^\iXek* M\gX`i c\Xb Xe[ i\Z_Xi^\*

Jm\iZ_Xi^\ f] i\]i`^\iXek* Kli^\ jpjk\d*

<`i `e i\]i`^\iXk`fe jpjk\d* @mXZlXk\ Xe[ i\Z_Xi^\*

QXgfi `ea\Zk`fe mXcm\ fg\e* >_\Zb mXgfi `ea\Zk`fe mXcm\ Z`iZl`k Xe[

Zfdgi\jjfi [`jZ_Xi^\ k\dg\iXkli\ j\ejfi*

Off dlZ_ Zfdgi\jjfi f`c `e jpjk\d* M\dfm\ Zfdgi\jjfi f`c ]ifd Zfdgi\jjfi*

DZ\[ fi [`ikp \mXgfiXkfi Zf`c* ?\]ifjk fi Zc\Xe \mXgfiXkfi Zf`c*

M\jki`Zk\[ c`e\j fe _`^_ j`[\* >c\Xi i\jki`Zk`fe*

Kcl^^\[ ]`ck\i [i`\i+`e)c`e\ ]`ck\i* >_Xe^\ ]`ck\i [i`\i*

>fdgi\jjfi ?`^`kXc >fekifc QXcm\ [\]\Zk`m\* M\gcXZ\ [\]\Zk`m\ mXcm\*

>fe[\ej\i Zf`c [`ikp fi X`i]cfn i\jki`Zk\[* >c\Xe Zfe[\ej\i Zf`c( Zc\Xi i\jki`Zk`fe( fi
i\gX`i fi i\gcXZ\ ]Xe dfkfi fi Zfe[\ej\i ]Xe

YcX[\*

If nXk\i ]cfn kf nXk\i)Zffc\[ Zfe[\ej\i* M\jkfi\ nXk\i ]cfn kf nXk\i)Zffc\[

Zfe[\ej\i)i\Z\`m\i kXeb*

?\]\Zk`m\ nXk\i gi\jjli\ jn`kZ_ $Jgk`fe%* M\gcXZ\ jn`kZ_*

@ogXej`fe mXcm\ fg\e kff dlZ_* <[aljk fi i\gcXZ\ mXcm\*

@ogXej`fe mXcm\ gfn\i \c\d\ek cfjk `kj
Z_Xi^\*

M\gcXZ\ gfn\i \c\d\ek*

@ogXej`fe mXcm\ ]\\c\i YlcY `dgifg\icp

dflek\[( gfficp `ejlcXk\[ fi dXb`e^ gffi
ZfekXZk*

>fii\Zk ]\\c\i YlcY `ejkXccXk`fe*

C\X[ gi\jjli\ kff cfn*

Note: This unit has a digital capacity control
system. Suction and discharge

pressures may drop below expected

normal readings when the unit is in

Modulation Cool (control temperature
within 10 C (18 F) of setpoint or in
Power Limit mode).

N_fikX^\ f] i\]i`^\iXek* M\gX`i c\Xb Xe[ i\Z_Xi^\*

Gfn XdY`\ek X`i k\dg\iXkli\* If i\d\[p*

N\im`Z\ ^Xl^\ flk f] ZXc`YiXk`fe* M\gcXZ\ ^Xl^\*

C\X[ gi\jjli\ kff _`^_* M\]i`^\iXek fm\iZ_Xi^\* Kli^\ jpjk\d*

<`i `e i\]i`^\iXk`fe jpjk\d* @mXZlXk\ Xe[ i\Z_Xi^\*

?`ikp fi i\jki`Zk\[ Zfe[\ej\i Zf`c* >c\Xe Zfe[\ej\i Zf`c*

>fe[\ej\i ]Xe efk fg\iXk`e^* M\]\i kf y>fe[\ej\i AXe Hfkfi ?f\j Ifk

Jg\iXk\z $yH\Z_Xe`ZXc ?`X^efjk`Zj(z g* -1-%*

>fe[\ej\i ]Xe ^i`cc\ [XdX^\[ fi d`jj`e^* M\gX`i fi i\gcXZ\ ^i`cc\*

>fe[\ej\i ]Xe YcX[\ [XdX^\[* M\gcXZ\ ]Xe YcX[\*

C`^_ XdY`\ek X`i k\dg\iXkli\* If i\d\[p*

M\jki`Zk\[ [\_p[iXkfi fi _`^_ j`[\* M\gcXZ\ ]`ck\i [i`\i fi Zc\Xi i\jki`Zk`fe*

?\]\Zk`m\ j\im`Z\ ^Xl^\* M\gcXZ\ ^Xl^\*
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>fdgi\jjfi cfj\j f`c* M\]i`^\iXek c\Xb* M\gX`i c\Xb Xe[ i\Z_Xi^\*

>fdgi\jjfi f`c d`^iXk\j kf jpjk\d* N_fik ZpZc`e^* M\]\i kf !Pe`k N_fik >pZc\j! $yH\Z_Xe`ZXc

?`X^efjk`Zj(z g* -1-%*

MXg`[ ZpZc`e^ Y\kn\\e >ffc( Ilcc( Xe[ C\Xk
df[\j*

<`i j_fik ZpZc`e^ k_ifl^_ \mXgfiXkfi* >_\Zb Xe[ Zfii\Zk ZXi^f cfX[*

?\]\Zk`m\ Zfekifcc\i fi gfn\i df[lc\* ?`X^efj\ gfn\i df[lc\ Xe[ Zfekifcc\i*

M\gcXZ\ [\]\Zk`m\ Zfdgfe\ek*

N_fik ZpZc`e^* M\]\i kf yPe`k N_fik >pZc\jz $yH\Z_Xe`ZXc

?`X^efjk`Zj(z g* -1-%*

>fdgi\jjfi ?`^`kXc >fekifc mXcm\ jklZb Zcfj\

fi [\]\Zk`m\*

M\gcXZ\ mXcm\*

Cfk c`hl`[ c`e\* N_fikX^\ f] i\]i`^\iXek* M\gX`i fi i\Z_Xi^\*

@ogXej`fe mXcm\ fg\e kff n`[\* <[aljk fi i\gcXZ\ \ogXej`fe mXcm\*

Aifjk\[ c`hl`[ c`e\* G`hl`[ c`e\ i\jki`Zk\[* M\dfm\ i\jki`Zk`fe*

M\jki`Zk\[ ]`ck\i [i`\i* M\gcXZ\ ]`ck\i [i`\i*

Aifjk\[ fi jn\Xk`e^ jlZk`fe c`e\* @ogXej`fe mXcm\ X[d`kk`e^ \oZ\jj i\]i`^\iXek* >_\Zb ]\\c\i YlcY Xe[ X[aljk \ogXej`fe mXcm\*

@mXgfiXkfi Zf`c e\\[j [\]ifjk`e^* >_\Zb [\]ifjk Z`iZl`k `eZcl[`e^ Zfekifcc\i Xe[
\mXgfiXkfi Zf`c j\ejfi*

@mXgfiXkfi ]Xe [f\j efk fg\iXk\* M\]\i kf y@mXgfiXkfi AXe Hfkfi ?f\j Ifk

Jg\iXk\z $yH\Z_Xe`ZXc ?`X^efjk`Zj(z g* -1-%*

Pe`k `e mXZlld ) ]ifjk fe \ogXej`fe mXcm\

fecp*

DZ\ gcl^^`e^ \ogXej`fe mXcm\ jZi\\e fi

fi`]`Z\*

<ggcp _fk n\k Zcfk_ kf \ogXej`fe mXcm\*

Hf`jkli\ `e[`ZXk\[ Yp `eZi\Xj\ `e jlZk`fe
gi\jjli\* M\gcXZ\ ]`ck\i [i`\i*

C`^_ jlZk`fe gi\jjli\* Jm\iZ_Xi^\ f] i\]i`^\iXek* Kli^\ jpjk\d*

@ogXej`fe mXcm\ fg\e kff dlZ_* <[aljk fi i\gcXZ\ mXcm\*

?\]\Zk`m\ Zfekifcc\i fi gfn\i df[lc\* ?`X^efj\ gfn\i df[lc\ Xe[ Zfekifcc\i*

M\gcXZ\ [\]\Zk`m\ Zfdgfe\ek*

N\im`Z\ ^Xl^\ flk f] ZXc`YiXk`fe* <[aljk fi i\gcXZ\ j\im`Z\ ^Xl^\*

Gfn jlZk`fe gi\jjli\*

Note: This unit has a digital capacity control

system. Suction and discharge

pressures may drop below expected
normal readings when the unit is in

Modulation Cool (control temperature
within 10 C (18 F) of setpoint or in

Power Limit mode).

N_fikX^\ f] i\]i`^\iXek* M\gX`i c\Xb Xe[ i\Z_Xi^\*

Gfn XdY`\ek X`i k\dg\iXkli\* If i\d\[p*

DZ\[ fi [`ikp \mXgfiXkfi Zf`c* ?\]ifjk fi Zc\Xe \mXgfiXkfi Zf`c*

M\jki`Zk\[ c`e\j* GfZXk\ Xe[ Zc\Xi i\jki`Zk`fe*

Kcl^^\[ ]`ck\i [i`\i* M\gcXZ\ ]`ck\i [i`\i*

@ogXej`fe mXcm\ Zcfj\[ kff dlZ_* <[aljk fi i\gcXZ\ mXcm\*

@ogXej`fe mXcm\ ]\\c\i YlcY `dgifg\icp

dflek\[( gfficp `ejlcXk\[ fi dXb`e^ gffi
ZfekXZk*

>fii\Zk ]\\c\i YlcY `ejkXccXk`fe*

@mXgfiXkfi ]Xej f]]* >_\Zb \mXgfiXkfi ]Xe dfkfij Xe[ Zfekifc

Z`iZl`k Xe[ Zfii\Zk ]Xlck*

?\]\Zk`m\ Zfekifcc\i fi gfn\i df[lc\* ?`X^efj\ gfn\i df[lc\ Xe[ Zfekifcc\i*

M\gcXZ\ [\]\Zk`m\ Zfdgfe\ek*

N\im`Z\ ^Xl^\ flk f] ZXc`YiXk`fe* <[aljk fi i\gcXZ\ ^Xl^\*
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Status Messages and Controller Actions
The controller displays status messages (in Alarms Menu) on the display for several general faults. More than one

status message may appear at a time. Press the F2 or F3 key to scroll through message displays.

Status

Message

Description Controller Action/Corrective Action

- C`^_ Ki\jjli\ >lk Jlk ) >_\Zb RXk\i >ffc`e^

s R_\e6

– D] CK>J `j [\k\Zk\[ Xe[ k_\ Zfe]`^liXk`fe `j j\k kf

nXk\i Zffc\[ Zfe[\ej\i*

s De[`ZXk\j6

– Kffi Zffc`e^ nXk\i jlggcp*

s >fekifcc\i Xlkf Zc\Xij d\jjX^\ -, d`elk\j X]k\i
Zfdgi\jjfi jkXik)lg*

s RXk\i Zffc\[ Zfe[\ej`e^ dXp Y\ nife^cp j\c\Zk\[*

2 C`^_ Ki\jjli\ >lk Jlk ) >_\Zb >fe[\ej\i KifY\

s R_\e6

– Pe`k jkfgj [l\ kf _`^_ gi\jjli\ Zlkflk Xe[ k_\
Zfe[\ej`e^ k\dg\iXkli\ i\^lcXk`fe _Xj efk XZk`mXk\[

k_\ Zfe[\ej\i ]Xe*

s De[`ZXk\j6

– Rife^ cfZXk`fe f] Zfe[\ej\i gifY\*

s >fekifcc\i Xlkf Zc\Xij d\jjX^\ -, d`elk\j X]k\i

Zfdgi\jjfi jkXik)lg*

s >_\Zb cfZXk`fe f] Zfe[\ej\i gifY\*

4 C`^_ Ki\jjli\ >lk Jlk ) Kc\Xj\ RX`k

s R_\e6

– Pe`k jkfgj [l\ kf _`^_ gi\jjli\ Zlkflk Xe[ k_\

Zfe[\ej`e^ k\dg\iXkli\ i\^lcXk`fe _Xj XZk`mXk\[ k_\
Zfe[\ej\i ]Xe*

s De[`ZXk\j6

– Kffi Zffc`e^ f] k_\ i\]i`^\iXek*

s >fekifcc\i Xlkf Zc\Xij d\jjX^\ -, d`elk\j X]k\i

Zfdgi\jjfi jkXik)lg*

s >_\Zb ]fi _`^_ XdY`\ek k\dg\iXkli\*

s >_\Zb Zfe[\ej\i ]Xe ifkXk`fe*

s >_\Zb ]fi YcfZb\[ Zfe[\ej\i Zf`c*

-/ @mXgfiXkfi C`^_ O\dg\iXkli\ ) >_\Zb C\Xk\i Npjk\d

s R_\e6

– D] k_\ jkXk\ yCfk @mXgfiXkfi N\Zk`fez `j XZk`m\ Xe[ k_\
Zfekifc ZXccj ]fi _\Xk( k_\ d\jjX^\ `j j\k*

– O_\ jkXk\ yCfk @mXgfiXkfi N\Zk`fez `j [\]`e\[ \`k_\i
Yp6

s M< gifY\ \iifi Xe[ ?\]ifjk gifY\ \iifi*

s M<( N<( fi [\]ifjk gifY\ `j XYfm\ 1,>*

– O_\ d\jjX^\ `j _\c[ Yp X 2, j\Zfe[ k`d\i X]k\i k_\
Zfe[`k`fej Zc\Xi*

s De[`ZXk\j6

– @mXgfiXkfi j\Zk`fe k\dg\iXkli\j Xi\ _`^_*

s Nlggcp <`i( M\klie <`i( Xe[ ?\]ifjk `e[`ZXk\j _`^_

k\dg\iXkli\*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ k\jk $fg\iXk\%

_\Xk`e^ \c\d\ek* >_\Zb mfckj Xe[ Xdgj kf [\k\id`e\
gifYc\d*

s Pj\ ?<O< d\el kf \mXclXk\ \mXgfiXkfi j\Zk`fe j\ejfij*

s Pj\ KMJ=@ O@NO kf \mXclXk\ `] \mXgfiXkfi j\ejfij Xi\
i\X[`e^ Zfii\Zkcp*

., Gfn QfckX^\ Je G`e\ ) Pe`k Nkfgg\[

s R_\e6

– Gfn mfckX^\ fYj\im\[( mfckX^\ _Xj Y\\e Y\cfn //,
Q<> Xe[ _Xj efk i`j\e XYfm\ /0, Q<> p\k*

– <]k\i /, d`elk\j k_`j d\jjX^\ n`cc j\k k_\ cfn mfckX^\
XcXid*

s De[`ZXk\j6

– Kffi hlXc`kp f] gfn\i jfliZ\*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ k\jk $fg\iXk\%

Zfdgfe\ekj kf cfX[ k_\ gfn\i jfliZ\*

s >_\Zb mfckj Xe[ Xdgj kf _\cg [\k\id`e\ k_\ gifYc\d*
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Status

Message

Description Controller Action/Corrective Action

.- >lii\ek Off C`^_ ) >_\Zb >fdgi\jjfi Xe[ AXej

s R_\e6

– O_\ Zfdgfe\ek Zlii\ek [iXn \oZ\\[j \og\Zk\[* 1,#

XYfm\ \og\Zk\[ Xdgj ]fi ]fli d`elk\j*

s De[`ZXk\j6

– ?`^`kXc >fekifc mXcm\ dXc]leZk`fe*

– >fdgi\jjfi( \mXgfiXkfi ]Xej dfkfi( Zfe[\ej\i ]Xe
dfkfi fi _\Xk\i Zlii\ek kff _`^_*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

– Kfn\i jlggcp mfckX^\ kff cfn*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ k\jk $fg\iXk\% \XZ_
Zfdgfe\ek*

s >_\Zb mfckj Xe[ Xdgj kf [\k\id`e\ n_`Z_ Zfdgfe\ek _Xj

_`^_ Xdg [iXn*

s >_\Zb gfn\i jlggcp mfckj*

s >_\Zb mfck Xe[ Xdg\i\ d\k\i*

s R_\e k_\ d\jjX^\ `j j\k( k_\ Zlii\ek gfn\i Zfejldgk`fe
`j cf^^\[ `e k_\ \m\ek cf^*

.. >lii\ek Off Gfn ) >_\Zb >fdgi\jjfi Xe[ AXej

s R_\e6

– O_\ Zfdgfe\ek Zlii\ek [iXn \oZ\\[j \og\Zk\[* 1,#
Y\cfn \og\Zk\[ ]fi ]fli d`elk\j*

s De[`ZXk\j6

– ?\]\Zk`m\ fi fg\e _`^_ gi\jjli\ Zlkflk jn`kZ_*

– ?\]\Zk`m\ fi fg\e dfkfi `ek\ieXc _`^_ k\dg\iXkli\
gifk\Zk`fe jn`kZ_*

– Pe`k fe nXk\i)Zffc\[ Zfe[\ej`e^ n`k_ ef nXk\i ]cfn*

– ?\]\Zk`m\ Zfe[\ej\i Zf`c j\ejfi fi j\ejfi cfZXk`fe*

s >_\Zb ?`jgcXp ]fi C`^_ Ki\jjli\ >lkflk d\jjX^\*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ k\jk $fg\iXk\% \XZ_
Zfdgfe\ek*

s >_\Zb mfckj Xe[ Xdgj kf [\k\id`e\ n_`Z_ Zfdgfe\ek _Xj
cfn Xdg [iXn*

s >_\Zb mfck Xe[ Xdg\i\ d\k\i*

./ Nlggcp O\dg\iXkli\ Off C`^_ ) >_\Zb N\ejfij

s R_\e6

– ?li`e^ >_`cc fi Aifq\e Hf[\6 Nlggcp X`i k\dg\iXkli\ `j

kff _`^_ ZfdgXi\[ kf i\klie X`i k\dg\iXkli\ le[\i

fg\iXk`e^ Zfe[`k`fej* O_\ jkXk\ n`cc Yp k`d\ i\hl\jk
[\]ifjk fi+Xe[ gifY\ k\jk*

s De[`ZXk\j6

– Gfn i\]i`^\iXek Z_Xi^\

– DeZfii\Zk Zfee\Zk`fe fi cfZXk`fe f] jlggcp fi i\klie X`i

j\ejfi

– <`i c\XbX^\ Xk jlggcp X`i j\ejfi ZXYc\

– DZ\ fi ]ifjk fe \mXgfiXkfi Zf`c

– DeZfii\Zk \mXgfiXkfi ]Xe fg\iXk`fe

s Pj\ ?<O< d\el kf `ejg\Zk i\X[`e^j*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ fg\iXk\ \mXgfiXkfi
]Xe Xk _`^_ jg\\[ kf \mXclXk\ gifY\ jgi\X[*

.0 Nlggcp O\dg\iXkli\ Off Gfn ) >_\Zb @mXgfiXkfi >f`c

s R_\e6

– ?li`e^ >_`cc fi Aifq\e Hf[\6 Nlggcp X`i k\dg\iXkli\ `j
kff cfn ZfdgXi\[ kf i\klie X`i k\dg\iXkli\ le[\i

fg\iXk`e^ Zfe[`k`fej* O_\ jkXk\ n`cc Yp k`d\ i\hl\jk

\ok\e[\[ [\]ifjk( [\]ifjk fi+Xe[ gifY\ k\jk*

s De[`ZXk\j6

– DeZfii\Zk Zfee\Zk`fe fi cfZXk`fe f] jlggcp fi i\klie X`i
j\ejfi*

– <`i c\XbX^\ Xk jlggcp X`i j\ejfi ZXYc\*

– DeZfii\Zk \mXgfiXkfi ]Xe fg\iXk`fe*

s Pj\ ?<O< d\el kf `ejg\Zk i\X[`e^j*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ fg\iXk\ \mXgfiXkfi

]Xe Xk _`^_ jg\\[ kf \mXclXk\ gifY\ jgi\X[*

.1 @mXgfiXkfi O\dg\iXkli\ Off C`^_ ) >_\Zb @mXgfiXkfi N\ejfi

s R_\e6

– ?li`e^ >_`cc fi Aifq\e Hf[\6 @mXgfiXkfi Zf`c
k\dg\iXkli\ `j kff _`^_ ZfdgXi\[ kf i\klie X`i

k\dg\iXkli\ le[\i fg\iXk`e^ Zfe[`k`fej*

s De[`ZXk\j6

– KifY\ jgi\X[( d`jgcXZ\[ gifY\j*

s Pj\ ?<O< d\el kf `ejg\Zk i\X[`e^j*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ fg\iXk\ \mXgfiXkfi

]Xe Xk _`^_ jg\\[ kf \mXclXk\ gifY\ jgi\X[*
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.2 @mXgfiXkfi >f`c O\dg\iXkli\ Off Gfn ) >_\Zb @mXgfiXkfi

N\ejfi

s R_\e6

– ?li`e^ >_`cc fi Aifq\e Hf[\6 @mXgfiXkfi Zf`c
k\dg\iXkli\ `j kff cfn ZfdgXi\[ kf i\klie X`i

k\dg\iXkli\ le[\i fg\iXk`e^ Zfe[`k`fej* O_\ jkXk\ n`cc
Yp k`d\ i\hl\jk \ok\e[\[ [\]ifjk( [\]ifjk fi+Xe[

gifY\ k\jk*

s De[`ZXk\j6

– DZ\ fe k_\ \mXgfiXkfi Zf`c( e\\[ ]fi [\]ifjk*

– KifY\ \iifi*

s Pj\ ?<O< d\el kf `ejg\Zk i\X[`e^j*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ fg\iXk\ \mXgfiXkfi

]Xe Xk _`^_ jg\\[ kf \mXclXk\ gifY\ jgi\X[*

.3 Npjk\d Gfn Ki\jjli\ ) >_\Zb M\]i`^\iXek >_Xi^\

s R_\e6

– O_\ d\jjX^\ `j i\cXk\[ kf k_\ ZXgXZ`kp jlim\`ccXeZ\

jpjk\d n_`Z_ fYj\im\j k_\ i\\]\i dXZ_`e\ ZXgXY`c`kp
kf Zi\Xk\ X k\dg\iXkli\ [ifg Y\kn\\e i\klie X`i Xe[

jlggcp X`i n_\e \og\Zk\[ kf Y\ ilee`e^ Xk _`^_
ZXgXZ`kp*

s <Zk`fe6

– D] k_\ \og\Zk\[ [\ckX k\dg\iXkli\ `j efk i\XZ_\[( k_\

d\jjX^\ `j j\k Xe[ k_\ \mXgfiXkfi ]Xej jkfgg\[ kf
gi\m\ek _\Xk`e^ k_\ ZXi^f*

s De[`ZXk\j6

– GXZb f] i\]i`^\iXek*

s >_\Zb M\]i`^\iXek c\m\c*

s >_\Zb ]fi i\]i`^\iXek ]cfn k_ifl^_ k_\ jpjk\d( cffb ]fi
i\jki`Zk`fej*

.4 Aifq\e N\kgf`ek ) >_\Zb <`i @oZ_Xe^\

s R_\e6

– D] <QG [ffi `j fg\e `e ]ifq\e j\k gf`ek df[\*

s De[`ZXk\j6

– <`i m\ek`cXk`fe fl^_k kf Y\ `e gfj`k`fe Zcfj\[ n_\e

ilee`e^ n`k_`e ]ifq\e df[\*

s >_\Zb X`i m\ek`cXk`fe [ffi gfj`k`fe*

/, C`^_ Ki\jjli\ >lk Jlk ) Kc\Xj\ RX`k

s R_\e6

– Pe`k jkfg [l\ kf _`^_ gi\jjli\ Zlkflk j`^eXc ]ifd k_\

CK>J jn`kZ_*

– O_\ d\jjX^\ n`cc Zc\Xi n_\e k_\ `eglk j`^eXc `e[`ZXk\j
efidXc Zfe[`k`fe*

s De[`ZXk\j6

– Kffi fi d`jj`e^ Zffc`e^ f] k_\ i\]i`^\iXek*

s <Zk`fe6

– O_\ jkXk\ n`cc jkfg + i\dfm\ k_\ Zfdgi\jjfi ile j`^eXc*

– O_\ jkXk\ n`cc fm\iilc\ i\^lcXk`fe f] k_\ Zfe[\ej\i ]Xe

Xe[ jkXikj k_\ ]Xe*

– O_`j jkXk\ n`cc XZk`mXk\ Xe[ _fc[ d\jjX^\ /- Xj cfe^ Xj

k_\ `eglk j`^eXc `e[`ZXk\j CK>J*

s >fekifcc\i Zc\Xij d\jjX^\ fe Zfdgi\jjfi jkXik)lg*

s If [`i\Zk XcXid XZk`fe YXj\[ fe k_`j j`klXk`fe*

s D] k_\ jkXk\ Zfek`el\j6

– >_\Zb ]fi X`i]cfn k_ifl^_ k_\ Zfe[\ej\i Zf`c( X`i ]cfn

d`^_k Y\ YcfZb\[*

– >_\Zb ]fi Zfe[\ej\i ]Xe ifkXk`fe Xe[ [`i\Zk`fe( dljk
jlZk`fe X`i k_ifl^_ k_\ Zf`c Xe[ Ycfn X`i flk k_ifl^_
k_\ ^i`cc*
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/- CK>J O`d\i Cfc[ ) Kc\Xj\ RX`k

s R_\e6

– O_\ d\jjX^\ `j k`d\i YXj\[ kf gifk\Zk k_\ Zfdgi\jjfi

]ifd jkXik`e^ Xk _`^_ gi\jjli\* O_\ d\jjX^\ n`cc ^f
XnXp n_\e k_\ _fc[`e^ k`d\ X]k\i CK>J ^\kj efidXc

_Xj ile flk*

s De[`ZXk\j6

– CK>J gi\j\ek fi _Xj aljk Y\\e gi\j\ek*

s <Zk`fe6

– O_\ jkXk\ n`cc jkfg + i\dfm\ k_\ Zfdgi\jjfi ile j`^eXc*

– O_\ jkXk\ n`cc fm\iilc\ i\^lcXk`fe f] k_\ Zfe[\ej\i ]Xe
Xe[ jkXikj k_\ ]Xe*

– O_`j jkXk\ n`cc XZk`mXk\ Xe[ _fc[ d\jjX^\ /- Xj cfe^ Xj
k_\ `eglk j`^eXc `e[`ZXk\j CK>J*

s >fekifcc\i Zc\Xij d\jjX^\ fe Zfdgi\jjfi jkXik)lg*

s If [`i\Zk XcXid XZk`fe YXj\[ fe k_`j j`klXk`fe*

s D] k_\ jkXk\ Zfek`el\j6

– >_\Zb ]fi X`i]cfn k_ifl^_ k_\ Zfe[\ej\i Zf`c( X`i ]cfn

d`^_k Y\ YcfZb\[*

– >_\Zb ]fi Zfe[\ej\i ]Xe ifkXk`fe Xe[ [`i\Zk`fe( dljk
jlZk`fe X`i k_ifl^_ k_\ Zf`c Xe[ Ycfn X`i flk k_ifl^_
k_\ ^i`cc*

/. Gfn Ki\jjli\ >lk Jlk ) Kc\Xj\ RX`k

s R_\e6

– Pe`k jkfgj [l\ kf cfn gi\jjli\ Zlkflk j`^eXc ]ifd k_\

CK>J jn`kZ_ fi k_\ jlZk`fe gi\jjli\ i\X[`e^ $`]
gi\j\ek%*

– D] jlZk`fe gi\jjli\ j\ejfi `j dflek\[ k_\ j`^eXc c\m\c

]fi GK>J `j Y\cfn ),*.3 YXi kf XZk`mXk\ GK>J jkXk\ Xe[
XYfm\ ',*/4 YXi kf Zc\Xi k_\ jkXk\*

– O_\ d\jjX^\ n`cc Zc\Xi n_\e k_\ `eglk j`^eXc `e[`ZXk\j
efidXc Zfe[`k`fe*

s De[`ZXk\j6

– Kfjj`Yc\ ZXlj\j `eZcl[\ cfn i\]i`^\iXek Z_Xi^\(

[\]\Zk`m\ cfn gi\jjli\ Zlkflk jn`kZ_ fi fg\e Z`iZl`k(

YcfZb OSQ fi jlZk`fe c`e\ i\jki`Zk`fe \kZ*

s <Zk`fe6

– O_\ jkXk\ n`cc jkfg + i\dfm\ k_\ Zfdgi\jjfi ile j`^eXc*

– O_`j jkXk\ n`cc XZk`mXk\ Xe[ _fc[ jkXklj d\jjX^\ // Xj
cfe^ Xj k_\ `eglk j`^eXc `e[`ZXk\j GK>J*

s >fekifcc\i XZk`mXk\j <cXid >f[\ /- X]k\i ]`m\ d`elk\j*

s >fekifcc\i Zc\Xij d\jjX^\ X]k\i Zfdgi\jjfi jkXik)lg*

// GK>J O`d\i Cfc[ ) Kc\Xj\ RX`k

s R_\e6

– O_\ d\jjX^\ `j k`d\i YXj\[ kf gifk\Zk k_\ Zfdgi\jjfi
]ifd jkXik`e^ Y\]fi\ k_\ gi\jjli\ _Xj i`j\e ]ifd cfn

gi\jjli\* O_\ d\jjX^\ n`cc Zc\Xi n_\e k_\ _fc[`e^

k`d\ X]k\i GK>J ^\kj efidXc _Xj ile flk*

s De[`ZXk\j6

– GK>J gi\j\ek fi _Xj aljk Y\\e gi\j\ek*

s >fekifcc\i Zc\Xij d\jjX^\ fe Zfdgi\jjfi jkXik)lg*

s If [`i\Zk XcXid XZk`fe YXj\[ fe k_`j j`klXk`fe*

/0 >fdgi\jjfi Off C`^_ O\dg\iXkli\ O`d\i w Kc\Xj\ RX`k

s R_\e6

– D] k_\ Zfdgi\jjfi k\dg\iXkli\ ^\kj XYfm\ -04>( k_\

d\jjX^\ `j j\k*

– O_\ d\jjX^\ n`cc Zc\Xi n_\e k_\ Zfdgi\jjfi

k\dg\iXkli\ _Xj Y\\e Y\cfn -/3> ]fi 2, j\Zfe[j*

– O_\ d\jjX^\ n`cc $Xcjf% Zc\Xi n_\e k_\ Zfdgi\jjfi
k\dg\iXkli\ ^\kj Y\cfn -/.>*

s De[`ZXk\j6

– >fdgi\jjfi jkfgj Y\ZXlj\ [`jZ_Xi^\ k\dg\iXkli\ `j
XYfm\ -04 > $/,, A%* H\jjX^\ i\dX`ej `e [`jgcXp lek`c

[`jZ_Xi^\ k\dg\iXkli\ [\Zi\Xj\j kf efidXc*

s <Zk`fe6

– O_\ jkXk\ n`cc jkfg + i\dfm\ k_\ Zfdgi\jjfi ile j`^eXc*

– O_\ jkXk\ n`cc fm\iilc\ i\^lcXk`fe f] k_\ Zfe[\ej\i ]Xe

Xe[ jkXikj k_\ ]Xe*

s O_\ d\jjX^\ Zc\Xij `kj\c] n_\e k_\ Zfdgi\jjfi
k\dg\iXkli\ `j efidXc*
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/1 >fdgi\jjfi C`^_ O\dg\iXkli\

s R_\e6

– D] k_\ Zfdgi\jjfi k\dg\iXkli\ ^\kj XYfm\ -/4>( k_\

d\jjX^\ `j j\k*

– O_\ d\jjX^\ n`cc Zc\Xi n_\e k_\ Zfdgi\jjfi
k\dg\iXkli\ ^\kj Y\cfn -/.>*

s <Zk`fe6

– >fdgi\jjfi ilee`e^ Xk _`^_ [`jZ_Xi^\ k\dg\iXkli\

i\jlckj `e \Zfefd`q\i+mXgfi `ea\Zk`fe n`cc Y\ XZk`m\

lek`c [`jZ_Xi^\ k\dg\iXkli\ [\Zi\Xj\j kf efidXc*

– De k\dg\iXkli\ cf^ k_\ jkXk\ n`cc Y\ i\gi\j\ek\[ Yp k_\
Z_Xi {Z| $jdXcc Z%*

s O_\ d\jjX^\ Zc\Xij `kj\c] n_\e k_\ Zfdgi\jjfi

k\dg\iXkli\ `j efidXc*

/2 <QG Jg\e ) >_\Zb A<@ Xe[ >< N\kk`e^j

s R_\e6

– D] Zfe]`^liXk`fe `j <QG( k_\ j\kk`e^ `j Y\cfn -.1>HC

Xe[ k_\ <QG j\ejfi `e[`ZXk\j ]lcc fg\e + [`jdflek\[

[ffi( k_\ d\jjX^\ `j j\k*

s De[`ZXk\j6

– Rife^cp [`jdflek\[ X`i m\ek`cXk`fe [ffi*

s >_\Zb X`i \oZ_Xe^\ gfj`k`fe mj j\kk`e^*

/3 >J. M\X[`e^ NklZb ]fi ^i\Xk\i k_Xe .0 Cflij

s R_\e6

– R`k_ <A<H' fgk`fe k_\ >J. c\m\c `j ZfejkXekcp

dfe`kfi\[* D] k_\ i\X[`e^ [f\j efk Z_Xe^\ + ]clZklXk\j
d`e`dld ,*-# n`k_`e .0 _fli k_\ d\jjX^\ `j j\k*

–

s O_\ d\jjX^\ n`cc Zc\Xi `kj\c] -, d`elk\j X]k\i X Z_Xe^\ _Xj
Y\\e fYj\im\[*

s

s >_\Zb ^Xj XeXcpq\i i\X[`e^j*

/4 C`^_ QfckX^\ Je G`e\

s R_\e6

– C`^_ mfckX^\ fYj\im\[( mfckX^\ _Xj Y\\e XYfm\ 1-1
QXZ* O_\ d\jjX^\ n`cc Zc\Xi n_\e mfckX^\ ^\kj Y\cfn

1,, QXZ*

s De[`ZXk\j6

– R_\e k_\ d\jjX^\ `j j\k( X gfn\i c`e\ mXcl\ cf^ `j
dX[\ `e k_\ \m\ek cf^( `*\*( y>PMM6 ,*.< KC-6 ,*.<

KC.6 ,*.< KC/6 ,*/< QJGO6 1.5Q AM@L6 2/Cq y*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ k\jk $fg\iXk\%

Zfdgfe\ekj kf cfX[ k_\ gfn\i jfliZ\*

s >_\Zb mfckj Xe[ Xdgj kf _\cg [\k\id`e\ k_\ gifYc\d*

s Kfjj`Yc\ ZXlj\ ]fi k_\ gifYc\d `j X n`c[ ilee`e^ ^\e\iXkfi
j\k*

/5 =Xkk\ip >_Xi^\i+C\Xk\i ) >_\Zb =Xkk\ip

s R_\e6

– O_\ [XkX cf^^\i YXkk\ip Z_Xi^\i i\gfikj YXkk\ip

Z_Xi^`e^ jljg\e[\[ [l\ kf cfn k\dg\iXkli\ Xe[ k_\

YXkk\ip `ek\ieXc _\Xk\i _Xj Y\\e fe ]fi knf _flij( k_\
d\jjX^\ `j j\k*

s De[`ZXk\j6

– AXlck `e k_\ [XkX cf^^\i YXkk\ip Z`iZl`k*

s >_\Zb ]fi YXkk\ip gfj`k`fe( gcXZ\d\ek( Xe[ n`i`e^*

0, -.Q N\ejfi KNP KifYc\d

s R_\e6

– D] k_\ j\ejfi jlggcp $' -. Q[Z% ]fi k_\ _ld`[`kp fi
gi\jjli\ kiXej[lZ\ij `j efk XYc\ f] jlggcp`e^ k_\ -.
Q[Z*

s De[`ZXk\j6

– Off _`^_ cfX[ fe k_\ j\ejfi jlggcp*

s >_\Zb _ld`[`kp j\ejfi fi kiXej[lZ\i*
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0- Kfn\i Hf[lc\ C\Xk @oZ_Xe^\i C`^_ O\dg\iXkli\

s R_\e6

– D] k_\ gfn\i df[lc\ _\Xk \oZ_Xe^\i k\dg\iXkli\ ^\kj

XYfm\ 51> k_\ _\Xk`e^ \c\d\ek `j YpgXjj\[ Xe[ efk
\e\i^`q\[* N`eZ\ XZk`mXk`e^ k_\ _\Xk`e^ \c\d\ek `j k_\

]Xi dfjk _\Xk Xggcp`e^ jfc`[ jkXk\ jn`kZ_( XZk`mXk`e^ `j
YpgXjj\[ kf i\[lZ\ k\dg\iXkli\*

s De[`ZXk\j6

– C`^_ k\dg\iXkli\ jliifle[`e^ k_\ Zfekifc Yfo*

– Kffi Zffc`e^ kf k_\ YXZb j`[\ f] k_\ Zfekifc Yfo*

s >_\Zb ]fi YcfZb\[ X`i ]cfn kf k_\ YXZb j`[\ f] k_\ Zfekifc

Yfo*

s <dY`\ek k\dg\iXkli\ dXp Y\ _`^_*

0. >< Pe`k GK>J

s >< Pe`k `j _Xm`e^ kff ]i\hl\ek GK>Jj*

0/ >< Pe`k CK>J

s >< Pe`k `j _Xm`e^ kff ]i\hl\ek CK>Jj*

00 >< Pe`k J=N

s >< Pe`k e\\[j Xkk\ek`fe*

01 RXcc >cfZb AX`cli\

s R_\e6

– JZZlij `] k_\ nXcc ZcfZb _Xj Y\\e jkfgg\[ fi i\jkXik\[

Xj X i\jlck f] `ejl]]`Z`\ekcp mfckX^\*

s O_\ nXcc ZcfZb YXkk\ip dljk Y\ i\gcXZ\[*

02 =Xkk\ip I\\[j >_Xi^`e^

s R_\e6

– Gfn YXkk\ip mfckX^\ fYj\im\[* O_\ YXkk\ip mfckX^\ _Xj

Y\\e Y\cfn /*3Q* O_\ mfckX^\ dljk Y\ XYfm\ .*1Q kf

ki`^^\i k_\ d\jjX^\*

s G\Xm\ k_\ le`k fe $Zflc[ Y\ jkXe[Yp df[\% ]fi ]fli _flij

kf Z_Xi^\ k_\ YXkk\ip*
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Alarm Codes and Corrective Actions
NNoottee:: Sensors used with the MP4000 controller do not require calibration. Check sensor resistance with an ohmmeter.

Shutdown Alarm (Level 1 Alarm): Alarm light on display flashes and unit stops. Correct alarm condition and
acknowledge alarm before restarting.

Check Alarm (Level 2 Alarm): Alarm light on display flashes until alarm is acknowledged.

Code Description Corrective Action

,, Nlggcp <`i O\dg\iXkli\ N\ejfi Jg\e >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j _`^_\i k_Xe -/,,}*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\
HK)0,,, Xk Zfee\Zkfi E/ g`e - Xe[ .* >H)0,,, lgg\i c\]k

Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(

j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\
d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(
d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi

n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^

`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\

XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(

n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi

`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi

`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(
-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j

)-,,r> $2,.}% '31r> $Xggifo -/,,}%*

,- Nlggcp <`i O\dg\iXkli\ N\ejfi N_fik >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j cfn\i k_Xe 2,.}*

s De[`ZXk\j6

– N_fik Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e - Xe[ .* >H)0,,, lgg\i c\]k

Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(
j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\
d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi

n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^

`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\

XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(

n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi
`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi
`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(

-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j
)-,,r> $2,.}% '31r> $Xggifo -/,,}%*
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,. M\klie <`i O\dg\iXkli\ N\ejfi Jg\e >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j _`^_\i k_Xe -/,,}*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e / Xe[ 0* >H)0,,, lgg\i c\]k

Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(
j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi

n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^

`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\
XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(

n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi
`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi
`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(

-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j
)-,,r> $2,.}% '31r> $Xggifo -/,,}%*

,/ M\klie <`i O\dg\iXkli\ N\ejfi N_fik >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j cfn\i k_Xe 2,.}*

s De[`ZXk\j6

– N_fik Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e / Xe[ 0* >H)0,,, lgg\i c\]k
Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(

j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi
n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^
`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\

XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(
n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi

`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi

`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(
-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j

)-,,r> $2,.}% '31r> $Xggifo -/,,}%*
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,0 @mXgfiXkfi >f`c O\dg\iXkli\ N\ejfi Jg\e >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j _`^_\i k_Xe -/,,}*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e 1 Xe[ 2* >H)0,,, lgg\i c\]k

Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(
j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi

n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^

`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\
XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(

n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi
`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi
`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(

-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j
)-,,r> $2,.}% '31r> $Xggifo -/,,}%*

,1 @mXgfiXkfi >f`c O\dg\iXkli\ N\ejfi N_fik >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j cfn\i k_Xe 2,.}*

s De[`ZXk\j6

– N_fik Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e 1 Xe[ 2* >H)0,,, lgg\i c\]k
Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(

j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi
n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^
`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\

XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(
n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi

`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi

`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(
-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j

)-,,r> $2,.}% '31r> $Xggifo -/,,}%*
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,2 >fdgi\jjfi >lii\ek Off C`^_

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s ?li`e^ Zfdgi\jjfi k\jk( `] >fdgi\jjfi gfn\i Zfejldgk`fe

`j .1# XYfm\ \og\Zk\[ Zlii\ek [iXn fi Zfdgi\jjfi g_Xj\
Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "2 Xe[ "3 `j XZk`m\ k_`j `e[`ZXk\j kff _`^_
g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ Zfdgi\jjfi Zlii\ek `j X ]leZk`fe f] k_\

jliifle[`e^ Zfe[`k`fej*

s De[`ZXk\j6

– ?\]\Zk`m\ ?`^`kXc >fekifc mXcm\*

– ?\]\Zk`m\ Zfdgi\jjfi*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

– DeXZZliXk\ XdY`\ek( Zfe[\ej\i fi \mXgfiXkfi
k\dg\iXkli\ d\Xjli\d\ek*

– @oZ\jj`m\ Zfe[\ej\i gi\jjli\ [l\ kf X`i fi nife^

i\]i`^\iXek `e jpjk\d( fi i\]i`^\iXek fm\i Z_Xi^\*

s >_\Zb \mXgfiXkfi Xe[ Zfe[\ej\i j\ejfi k\dg\iXkli\j ]fi
Zfii\Zk mXcl\ $u 1 > Vu 5 AW% Yp m`\n`e^ ?XkX d\el*

s Of [\k\id`e\ k_\ Zlii\ek [iXn d\Xjli\d\ek( \ek\i

HXelXc AleZk`fe O\jk d\el* NkXik Xe[ Z_\Zb Zlii\ek [iXn

f] k_\ ]fccfn`e^ Zfdgfe\ekj j\gXiXk\cp Xe[ kf^\k_\i6
Zfdgi\jjfi( Zfdgi\jjfi ]lcc cfX[\[( Zfe[\ej\i ]Xe Xe[

\mXgfiXkfi ]Xe $_`^_ fi cfn%*

s >_\Zb gfn\i jlggcp mfckj fe Xcc k_i\\ g_Xj\j*

,3 >fdgi\jjfi >lii\ek Off Gfn

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s ?li`e^ Zfdgi\jjfi k\jk( `] >fdgi\jjfi gfn\i Zfejldgk`fe

`j .1# Y\cfn \og\Zk\[ Zlii\ek [iXn fi Zfdgi\jjfi g_Xj\

Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "2 Xe[ "3 `j XZk`m\ k_`j `e[`ZXk\j kff _`^_

g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ Zfdgi\jjfi Zlii\ek `j X ]leZk`fe f] k_\
jliifle[`e^ Zfe[`k`fej*

s De[`ZXk\j6

– ?\]\Zk`m\ fi fg\e _`^_ gi\jjli\ Zlkflk jn`kZ_*

– ?\]\Zk`m\ fi fg\e cfn gi\jjli\ Zlkflk jn`kZ_ fi
kiXejd`kk\i `] dflek\[*

– ?\]\Zk`m\ Zfdgi\jjfi i\cXp*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

– Gfn i\]i`^\iXek Z_Xi^\*

– ?\]\Zk`m\ Zfdgi\jjfi*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

– DeXZZliXk\ Zfe[\ej\i fi \mXgfiXkfi k\dg\iXkli\
d\Xjli\d\ek*

– ?\]\Zk`m\ fi fg\e Zfdgi\jjfi dfkfi `ek\ieXc fm\i

k\dg\iXkli\ gifk\Zk`fe jn`kZ_*

s >_\Zb \mXgfiXkfi( Zfe[\ej\i j\ejfi k\dg\iXkli\j ]fi

Zfii\Zk mXcl\ $u 1 r> Vu 5 AW% Yp m`\n`e^ ?XkX d\el*

s Of [\k\id`e\ k_\ Zlii\ek [iXn d\Xjli\d\ek( \ek\i
HXelXc AleZk`fe O\jk d\el* NkXik Xe[ Z_\Zb Zlii\ek [iXn

f] k_\ ]fccfn`e^ Zfdgfe\ekj j\gXiXk\cp Xe[ kf^\k_\i6

Zfdgi\jjfi( Zfdgi\jjfi ]lcc cfX[\[( Zfe[\ej\i ]Xe Xe[
\mXgfiXkfi ]Xe $_`^_ fi cfn%*

s >_\Zb [`jZ_Xi^\ Xe[ jlZk`fe gi\jjli\ ^Xl^\ i\X[`e^j*

s >_\Zb gfn\i jlggcp mfckj fe Xcc k_i\\ g_Xj\j*

-, C\Xk\i >lii\ek Off C`^_

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s C\Xk\i gfn\i Zfejldgk`fe `j .1# XYfm\ \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-, Xe[ "-- `j XZk`m\ k_`j `e[`ZXk\j kff _`^_
g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ _\Xk\i Zlii\ek `j X ]leZk`fe f] k_\ _\Xk`e^
\c\d\ek i\j`jkXeZ\ Xe[ k_\ gfn\i jlggcp mfckX^\*

s O_\ HX^eld' dXp Y\ \hl`gg\[ n`k_ \ok\e[\[ _\Xk`e^

ZXgXY`c`kp*

s IfidXc _\Xk`e^ \c\d\ek 0bn;02,Q<> ) XYfm\
Xggifo`dXk\cp 2(/ <dg + 1(/ <dg*

s @ok\e[\[ _\Xk`e^ \c\d\ek 2bn;02,Q<> ) XYfm\
Xggifo`dXk\cp 5(0<dg + 4(-<dg*

s De[`ZXk\j6

s @ek\i HXelXc AleZk`fe O\jk Xe[ klie _\Xk\ij fe* >_\Zb
Zlii\ek [iXn fe \XZ_ g_Xj\* @mXclXk\ Zlii\ek [iXn `e

i\cXk`fe kf \og\Zk\[ mXcl\j*

s @ek\i Zfe]`^liXk`fe d\el Xe[ Z_\Zb k_\ _\Xk`e^ \c\d\ek
j\kk`e^*

s >_\Zb _\Xk\i i\j`jkXeZ\*

s O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\ XYfm\
d\^ f_d $H}% iXe^\*

s IfidXc _\Xk`e^ \c\d\ek 0bn;02,Q<>

– \og\Zkj 1(,<dg;02,Q<>*

– \og\Zkj 0(/<dg;0,,Q<>*

– \og\Zk\[ i\j`jkXeZ\ 55} fe \XZ_ c\^*

s @ok\e[\[ _\Xk`e^ \c\d\ek 2bn;02,Q<>

– \og\Zkj 3(1<dg;02,Q<>*

– \og\Zkj 2(1<dg;0,,Q<>*

– \og\Zk\[ i\j`jkXeZ\ 22} fe \XZ_ c\^*
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-- C\Xk\i >lii\ek Off Gfn

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s C\Xk\i gfn\i Zfejldgk`fe `j .1# Y\cfn \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-, Xe[ "-- `j XZk`m\ k_`j `e[`ZXk\j kff _`^_

g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ _\Xk\i Zlii\ek `j X ]leZk`fe f] k_\ _\Xk`e^
\c\d\ek i\j`jkXeZ\ Xe[ k_\ gfn\i jlggcp mfckX^\*

s O_\ HX^eld' dXp Y\ \hl`gg\[ n`k_ \ok\e[\[ _\Xk`e^

ZXgXY`c`kp*

s IfidXc _\Xk`e^ \c\d\ek 0bn;02,Q<>6

– Y\cfn Xggifo`dXk\cp /(3<dg + /(.<dg*

s @ok\e[\[ _\Xk`e^ \c\d\ek 2bn;02,Q<>6

– Y\cfn Xggifo`dXk\cp 1(2<dg + 0(4<dg*

s De[`ZXk\j6

– DeZfii\Zk _\Xk\ij fi _\Xk\i Zfee\Zk`fej*

– ?\]\Zk`m\ _\Xk`e^ \c\d\ek*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

s @ek\i HXelXc AleZk`fe O\jk Xe[ klie _\Xk\ij fe* >_\Zb

Zlii\ek [iXn fe \XZ_ g_Xj\* @mXclXk\ Zlii\ek [iXn `e

i\cXk`fe kf \og\Zk\[ mXcl\j*

s @ek\i Zfe]`^liXk`fe d\el Xe[ Z_\Zb k_\ _\Xk`e^ \c\d\ek
j\kk`e^*

s >_\Zb _\Xk\i i\j`jkXeZ\*

s O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\ XYfm\
d\^ f_d $H}% iXe^\*

s IfidXc _\Xk`e^ \c\d\ek 0bn;02,Q<>6

– \og\Zkj 1(,<dg;02,Q<>

– \og\Zkj 0(/<dg;0,,Q<>

– \og\Zk\[ i\j`jkXeZ\ 55} fe \XZ_ c\^*

s @ok\e[\[ _\Xk`e^ \c\d\ek 2bn;02,Q<>6

– \og\Zkj 3(1<dg;02,Q<>

– \og\Zkj 2(1<dg;0,,Q<>

– \og\Zk\[ i\j`jkXeZ\ 22} fe \XZ_ c\^*

-. @mXgfiXkfi AXe C`^_ Ng\\[ >lii\ek Off C`^_

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s AXe gfn\i Zfejldgk`fe `j //# XYfm\ \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-. Xe[ "-/ `j XZk`m\ k_`j `e[`ZXk\j kff _`^_

g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ ]Xe Zlii\ek `j X ]leZk`fe f] k_\ gfn\i c`e\

]i\hl\eZp Xe[ k_\ jlggcp mfckX^\*

s R`k_ .,| j\kk`e^ XYfm\ Xggifo`dXk\cp6

– /(0<dg;0,,Q<>+1,Cq

– 0(.<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ XYfm\ Xggifo`dXk\cp6

– .(3<dg;0,,Q<>+1,Cq

– /(0<dg;02,Q<>+2,Cq

s De[`ZXk\j6

– ?\]\Zk`m\ fi jklZb \mXgfiXkfi ]Xe dfkfi*

– DeZfii\Zk dfkfi fi dfkfi Zfee\Zk`fej*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

s Jg\e \mXgfiXkfi [ffi Xe[ dXb\ jli\ Xcc ]Xej ifkXk\ ]i\\cp*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe

_`^_ jg\\[* HXb\ jli\ Xcc ]Xej jkXik fe _`^_ jg\\[* >_\Zb
]Xe dfkfi mfckj Xe[ Xdgj*

s R`k_ .,| j\kk`e^ \og\Zk6

– .(0<dg;0,,Q<>+1,Cq

– /(-<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ \og\Zk6

– -(4<dg;0,,Q<>+1,Cq

– .(0<dg;02,Q<>+2,Cq
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-/ @mXgfiXkfi AXe C`^_ Ng\\[ >lii\ek Off Gfn

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s AXe gfn\i Zfejldgk`fe `j //# Y\cfn \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-. Xe[ "-/ `j XZk`m\ k_`j `e[`ZXk\j kff _`^_
g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ ]Xe Zlii\ek `j X ]leZk`fe f] k_\ gfn\i c`e\
]i\hl\eZp Xe[ k_\ jlggcp mfckX^\*

s R`k_ .,| j\kk`e^ Y\cfn Xggifo`dXk\cp6

– -(0<dg;0,,Q<>+1,Cq

– .(,<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ Y\cfn Xggifo`dXk\cp6

– ,(5<dg;0,,Q<>+1,Cq

– -(0<dg;02,Q<>+2,Cq

s De[`ZXk\j6

– ?\]\Zk`m\ fi fg\e ]Xe dfkfi `ek\ieXc fm\i k\dg\iXkli\

gifk\Zk`fe jn`kZ_*

– DeZfii\Zk dfkfi fi dfkfi Zfee\Zk`fej*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

s Jg\e \mXgfiXkfi [ffi Xe[ dXb\ jli\ Xcc ]Xej ifkXk\ ]i\\cp*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe
_`^_ jg\\[* HXb\ jli\ Xcc ]Xej jkXik fe _`^_ jg\\[* D] X

dfkfi [f\j efk jkXik Xe[ `j m\ip _fk( nX`k -, d`elk\j ]fi

`ek\ieXc fm\i k\dg\iXkli\ jn`kZ_ kf Zcfj\*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe

_`^_ jg\\[* HXb\ jli\ Xcc ]Xej jkXik fe _`^_ jg\\[* >_\Zb
]Xe dfkfi mfckj Xe[ Xdgj*

s R`k_ .,| j\kk`e^ \og\Zk6

– .(0<dg;0,,Q<>+1,Cq

– /(-<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ \og\Zk6

– -(4<dg;0,,Q<>+1,Cq

– .(0<dg;02,Q<>+2,Cq

-0 @mXgfiXkfi AXe Gfn Ng\\[ >lii\ek Off C`^_

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s AXe gfn\i Zfejldgk`fe `j //# XYfm\ \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-0 Xe[ "-1 `j XZk`m\ k_`j `e[`ZXk\j kff _`^_

g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ ]Xe Zlii\ek `j X ]leZk`fe f] k_\ gfn\i c`e\
]i\hl\eZp Xe[ k_\ jlggcp mfckX^\*

s R`k_ .,| j\kk`e^ XYfm\ Xggifo`dXk\cp6

– -(,<dg;0,,Q<>+1,Cq

– -(.<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ XYfm\ Xggifo`dXk\cp6

– -(,<dg;0,,Q<>+1,Cq

– -(.<dg;02,Q<>+2,Cq

s De[`ZXk\j6

– ?\]\Zk`m\ fi jklZb \mXgfiXkfi ]Xe dfkfi*

– DeZfii\Zk dfkfi fi dfkfi Zfee\Zk`fej*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

s Jg\e \mXgfiXkfi [ffi Xe[ dXb\ jli\ Xcc ]Xej ifkXk\ ]i\\cp*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe
Gfn jg\\[* HXb\ jli\ Xcc ]Xej jkXik fe cfn jg\\[* >_\Zb

]Xe dfkfi mfckj Xe[ Xdgj*

s R`k_ .,| j\kk`e^ \og\Zk6

– ,(4<dg;0,,Q<>+1,Cq

– ,(5<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ \og\Zk6

– ,(4<dg;0,,Q<>+1,Cq

– ,(5<dg;02,Q<>+2,Cq
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-1 @mXgfiXkfi AXe Gfn Ng\\[ >lii\ek Off Gfn

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s AXe gfn\i Zfejldgk`fe `j //# Y\cfn \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-0 Xe[ "-1 `j XZk`m\ k_`j `e[`ZXk\j kff _`^_
g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ ]Xe Zlii\ek `j X ]leZk`fe f] k_\ gfn\i c`e\
]i\hl\eZp Xe[ k_\ jlggcp mfckX^\*

s R`k_ .,| j\kk`e^ Y\cfn Xggifo`dXk\cp6

– ,(1<dg;0,,Q<>+1,Cq

– ,(2<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ Y\cfn Xggifo`dXk\cp6

– ,(1<dg;0,,Q<>+1,Cq

– ,(2<dg;02,Q<>+2,Cq

s De[`ZXk\j6

– ?\]\Zk`m\ fi fg\e ]Xe dfkfi `ek\ieXc fm\i k\dg\iXkli\

gifk\Zk`fe jn`kZ_*

– DeZfii\Zk dfkfi fi dfkfi Zfee\Zk`fej*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

s Jg\e \mXgfiXkfi [ffi Xe[ dXb\ jli\ Xcc ]Xej ifkXk\ ]i\\cp*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe
cfn jg\\[* HXb\ jli\ Xcc ]Xej jkXik fe cfn jg\\[* D] X

dfkfi [f\j efk jkXik Xe[ `j m\ip _fk( nX`k -, d`elk\j ]fi

`ek\ieXc fm\i k\dg\iXkli\ jn`kZ_ kf Zcfj\*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe

_`^_ jg\\[* HXb\ jli\ Xcc ]Xej jkXik fe _`^_ jg\\[* >_\Zb
]Xe dfkfi mfckj Xe[ Xdgj*

s R`k_ .,| j\kk`e^ \og\Zk6

– ,(4<dg;0,,Q<>+1,Cq

– ,(5<dg;02,Q<>+2,Cq

s R`k_ 0,| j\kk`e^ \og\Zk6

– ,(4<dg;0,,Q<>+1,Cq

– ,(5<dg;02,Q<>+2,Cq

-2 >fe[\ej\i AXe >lii\ek Off C`^_

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s AXe gfn\i Zfejldgk`fe `j //# XYfm\ \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-2 Xe[ "-3 `j XZk`m\ k_`j `e[`ZXk\j kff _`^_

g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ ]Xe Zlii\ek `j X ]leZk`fe f] k_\ gfn\i c`e\
]i\hl\eZp Xe[ k_\ jlggcp mfckX^\*

s <Yfm\ Xggifo`dXk\cp6

– -(1<dg;0,,Q<>+1,Cq

– -(4<dg;02,Q<>+2,Cq

s De[`ZXk\j6

– ?\]\Zk`m\ fi jklZb Zfe[\ej\i ]Xe dfkfi*

– DeZfii\Zk dfkfi fi dfkfi Zfee\Zk`fej*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik Zfe[\ej\i ]Xe* HXb\

jli\ k_\ ]Xe jkXikj*

s >_\Zb ]Xe dfkfi mfckj Xe[ Xdgj*

s @og\Zk6

– -(,<dg;0,,Q<>+1,Cq

– -(.<dg;02,Q<>+2,Cq

-3 >fe[\ej\i AXe >lii\ek Off Gfn

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s AXe gfn\i Zfejldgk`fe `j //# Y\cfn \og\Zk\[ Zlii\ek

[iXn fi g_Xj\ Zlii\ek c\m\c [`]]\ij //# fi dfi\*

s D] Yfk_ XcXid "-2 Xe[ "-3 `j XZk`m\ k_`j `e[`ZXk\j kff _`^_

g_Xj\ [`]]\i\eZ\*

s @og\Zk\[ ]Xe Zlii\ek `j X ]leZk`fe f] k_\ gfn\i c`e\
]i\hl\eZp Xe[ k_\ jlggcp mfckX^\*

s <Yfm\ Xggifo`dXk\cp6

– ,(1<dg;0,,Q<>+1,Cq

– ,(2<dg;02,Q<>+2,Cq

s De[`ZXk\j6

– ?\]\Zk`m\ Zfe[\ej\i ]Xe dfkfi i\cXp*

– DeZfii\Zk dfkfi fi dfkfi Zfee\Zk`fej*

– ?\]\Zk`m\ fi fg\e ]Xe dfkfi `ek\ieXc fm\i k\dg\iXkli\
gifk\Zk`fe jn`kZ_*

– ?\]\Zk`m\ mfck fi Xdg d\k\i fe gfn\i df[lc\*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik Zfe[\ej\i ]Xe* HXb\
jli\ k_\ ]Xe jkXikj*

s >_\Zb ]Xe dfkfi mfckj Xe[ Xdgj*

s @og\Zk6

– -(,<dg;0,,Q<>+1,Cq

– -(.<dg;02,Q<>+2,Cq
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-4 Kfn\i Nlggcp K_Xj\ @iifi

s N_lk[fne <cXid

s O_\ gfn\i df[lc\ `j efk ZXgXYc\ f] [\k\Zk`e^ k_\ ifkXk`fe

[`i\Zk`fe*

s De[`ZXk\j6

– K_Xj\$j% d`jj`e^ Xk k_\ gfn\i jlggcp c`e\*

– ?\]\Zk`m\ ]lj\ Xk gfn\i df[lc\*

– Kfn\i df[lc\ ]X`cli\*

– C\Xk`e^ \c\d\ek gifYc\d $lj\[ ]fi Zlii\ek cfX[ kf

[\Z`[\ k_\ ifkXk`fe [`i\Zk`fe%*

s >_\Zb ]lj\j fe k_\ gfn\i df[lc\*

s >_\Zb gfn\i c`e\ mfckX^\ fe Xcc k_i\\ g_Xj\j*

s Pj\ k_\ k\jk\i kf [\k\Zk k_\ gifYc\d*

s M\gcXZ\ gfn\i df[lc\*

-5 O\dg\iXkli\ Off AXi Aifd N\k Kf`ek

s JZZlij [li`e^ IfidXc Mle fecp*

s <]k\i 31 d`elk\j f] fg\iXk`fe( jlggcp fi i\klie X`i
k\dg\iXkli\ `j efk `e)iXe^\ Xe[ [f\j efk XggifXZ_
j\kgf`ek n`k_`e gi\j\k glcc)[fne iXk\*

s De[`ZXk\j6

– DZ\ fi ]ifjk fe \mXgfiXkfi Zf`c*

– Gfn i\]i`^\iXek Z_Xi^\*

– <`i \oZ_Xe^\ m\ek fg\e kff dlZ_*

– >fekX`e\i X`i c\XbX^\ $[ffij fg\e%*

s Pj\ ?<O< d\el kf Z_\Zb jlggcp Xe[ i\klie X`i j\ejfi

k\dg\iXkli\j*

s >fdgXi\ k\dg\iXkli\j kf \mXclXk\ le`k Zffc`e^ ZXgXZ`kp
Xe[ g\i]fidXeZ\*

s O\dg\iXkli\ [`]]\i\eZ\ j_flc[ Y\ 0 > kf 2 > $3*. A kf -,*4
A%*

s Jg\e \mXgfiXkfi [ffi* Dejg\Zk Zf`c ]fi `Z\ fi ]ifjk Xe[

`e`k`Xk\ dXelXc [\]ifjk `] e\Z\jjXip*

s >_\Zb i\]i`^\iXek Z_Xi^\*

Note: This alarm can be activated if the supply or return air
temperature varies, even if the mean temperature does
approach setpoint.

., ?\]ifjk ?liXk`fe Off Gfe^

s HXp fZZli [li`e^ Xep [\]ifjk*

s C\Xk j`^eXc _Xj Y\\e fe ]fi kff cfe^*

s O`d\ c`d`k `j 5, d`elk\j n`k_ jlggcp mfckX^\ XYfm\ 00,Q<>
Xe[ -., d`elk\j Y\cfn 00,Q<>*

s De[`ZXk\j6

– Gfn gfn\i jlggcp mfckX^\*

– ?\]\Zk`m\ _\Xk\i \c\d\ekj*

– @mXgfiXkfi ]Xej ilee`e^ [li`e^ [\]ifjk*

– @mXgfiXkfi j\ejfi gcXZ\[ nife^*

s De`k`Xk\ X dXelXc [\]ifjk Xe[ Z_\Zb Xdg\iX^\ [iXn Xe[
\mXgfiXkfi Zf`c k\dg\iXkli\* @mXclXk\ [\]ifjk

g\i]fidXeZ\*

s Jg\e \mXgfiXkfi [ffi Xe[ Z_\Zb cfZXk`fe f] \mXgfiXkfi
Zf`c j\ejfi*

Note: This alarm can be activated at low voltage and very low

box temperature conditions, even under normal
operating conditions.

.. >XgXZ`kp O\jk - @iifi

s JZZlij [li`e^ gi\ki`g $KOD% k\jk fecp*

s ?`]]\i\eZ\ Y\kn\\e jlggcp Xe[ i\klie X`i k\dg\iXkli\ `j

kff jdXcc n`k_ _`^_ jg\\[ \mXgfiXkfi ]Xej $c\jj k_Xe
Xggifo`dXk\cp 0*1 > V4 AW%*

s R_\e k_\ i\klie X`i k\dg\iXkli\ [f\j efk i\XZ_ )-4 > $, A%

n`k_`e gi\j\k k`d\*

s De[`ZXk\j6

– DeZfii\Zk cfZXk`fe f] jlggcp fi i\klie X`i j\ejfi*

– <`i c\XbX^\ Xk jlggcp j\ejfi ZXYc\*

– ?\]\Zk`m\ jlggcp fi i\klie X`i j\ejfi*

– Dek\iZ_Xe^\[ j\ejfi Zfee\Zk`fej*

– DeZfii\Zk \mXgfiXkfi ]Xe ifkXk`fe fi _`^_ jg\\[

fg\iXk`fe*

– DeZfii\Zk i\]i`^\iXk`fe jpjk\d fg\iXk`fe*

– >fekX`e\i+j`[\ gXe\cj [\]\Zk`m\( [XdX^\[ fi c\Xb`e^*

– @Zfefd`q\i Z`iZl`k [\]\Zk`m\*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe
_`^_ jg\\[ Xe[ c\k fg\iXk\ ]Xej ]fi 1 d`elk\j* >_\Zb

jlggcp( i\klie Xe[ \mXgfiXkfi Zf`c $[\]ifjk% j\ejfi

k\dg\iXkli\j* N\ejfi i\X[`e^j j_flc[ Y\ k_\ jXd\
$\mXgfiXkfi Zf`c dXp Y\ ,*1 > V-*, AW cfn\i [l\ kf ]Xe

dfkfi _\Xk%*

s Jg\e \mXgfiXkfi [ffi Xe[ `ejg\Zk \mXgfiXkfi ]Xe ifkXk`fe*

HXb\ jli\ ]Xej Xi\ ifkXk`e^ Zfii\Zkcp fe _`^_ jg\\[*

s >_\Zb k_\ j\ejfi Zfee\Zk`fej*

s @ek\i HXelXc AleZk`fe O\jk d\el* NkXik Xe[ Z_\Zb Zlii\ek

[iXn f] k_\ ]fccfn`e^ Zfdgfe\ekj j\gXiXk\cp Xe[
kf^\k_\i6 Zfdgi\jjfi( mXgfi fe( Zfe[\ej\i ]Xe Xe[
\mXgfiXkfi ]Xej $_`^_%* >_\Zb [`jZ_Xi^\ Xe[ jlZk`fe

gi\jjli\ i\X[`e^j* <cjf Z_\Zb k_\ i\]i`^\iXek Z_Xi^\*

Note: This alarm can be activated in ambient temperatures

below -10 C (14 F), even under normal conditions.
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./ >XgXZ`kp O\jk . @iifi

s JZZlij [li`e^ gi\ki`g $KOD% k\jk fecp*

s R_\e k_\ jlggcp X`i k\dg\iXkli\ [f\j efk i\XZ_ , r> $/.

A% n`k_`e gi\j\k k`d\*

s De[`ZXk\j6

– DeZfii\Zk cfZXk`fe f] jlggcp X`i j\ejfi*

– <`i c\XbX^\ Xk jlggcp j\ejfi ZXYc\*

– ?\]\Zk`m\ jlggcp X`i j\ejfi*

– Dek\iZ_Xe^\[ j\ejfi Zfee\Zk`fej*

– DeZfii\Zk \mXgfiXkfi ]Xe ifkXk`fe fi _`^_ jg\\[

fg\iXk`fe*

– DeZfii\Zk i\]i`^\iXk`fe jpjk\d fg\iXk`fe*

– >fekX`e\i+j`[\ gXe\cj [\]\Zk`m\( [XdX^\[ fi c\Xb`e^*

– <`i \oZ_Xe^\ m\ek fg\e kff dlZ_*

– Gfn i\]i`^\iXek Z_Xi^\*

– >ffc`e^ Z`iZl`k [\]\Zk`m\*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik \mXgfiXkfi ]Xej fe
_`^_ jg\\[ Xe[ c\k fg\iXk\ ]Xej ]fi ]`m\ d`elk\j* >_\Zb

jlggcp( i\klie Xe[ \mXgfiXkfi Zf`c $[\]ifjk% j\ejfi

k\dg\iXkli\j* N\ejfi i\X[`e^j j_flc[ Y\ k_\ jXd\
$jlggcp X`i dXp Y\ ,*1 r> V-*, AW _`^_\i [l\ kf ]Xe dfkfi

_\Xk%*

s Jg\e \mXgfiXkfi [ffi Xe[ `ejg\Zk \mXgfiXkfi ]Xe ifkXk`fe*
HXb\ jli\ ]Xej Xi\ ifkXk`e^ Zfii\Zkcp fe cfn Xe[ _`^_

jg\\[*

s >_\Zb k_\ j\ejfi Zfee\Zk`fej*

s @ek\i HXelXc AleZk`fe O\jk d\el* NkXik Xe[ Z_\Zb Zlii\ek

[iXn f] k_\ ]fccfn`e^ Zfdgfe\ekj j\gXiXk\cp Xe[
kf^\k_\i6 Zfdgi\jjfi( mXgfi fe( Zfe[\ej\i ]Xe Xe[

\mXgfiXkfi ]Xej $_`^_%* >_\Zb [`jZ_Xi^\ Xe[ jlZk`fe

gi\jjli\ i\X[`e^j* <cjf Z_\Zb k_\ i\]i`^\iXek Z_Xi^\*

.2 QXgfi Dea\Zk`fe @iifi

s JZZlij [li`e^ gk`( Yi`\] gk` Xe[ ]leZk`fe k\jkj*

s Kfn\i Zfejldgk`fe [f\j efk `eZi\Xj\ n_\e XZk`mXk`e^

\Zfefd`q\i mXcm\*

s >lii\ek Zfejldgk`fe efk Zfii\Zk ]fi mXcm\ gfj`k`fe*

s @ek\i HXelXc AleZk`fe O\jk Xe[ jkXik Zfdgi\jjfi Xe[

\mXgfiXkfi ]Xej fe _`^_ jg\\[( n`k_ [`^`kXc mXcm\ f]](
fg\iXk\ mXgfi `ea\Zk`fe mXcm\ Xe[ fYj\im\ Zlii\ek

Zfejldgk`fe Z_Xe^\* <e `eZi\Xj\ `e Zlii\ek Zfejldgk`fe
`j \og\Zk\[*

s >_\Zb mXgfi mXcm\ ]leZk`fe*

s @mXclXk\ \Zfefd`q\i Oo mXcm\ fg\iXk`fe*

Note: This alarm can be activated in low ambient
temperatures where condenser temperature may not

be high.

/- Gfn Ki\jjli\ >lk Jlk

s D] cfn gi\jjli\ jn`kZ_ `j dflek\[*

– O_\ jn`kZ_ `j JK@I*

s D] gi\jjli\ kiXej[lZ\i `j dflek\[*

– O_\ jlZk`fe gi\jjli\ _Xj Y\\e d\Xjli\[ Y\cfn

),(.3=XiM Xe[ _Xj efk p\k `eZi\Xj\[ XYfm\
',(/4=XiM*

s De[`ZXk\j6

– Gfn i\]i`^\iXek Z_Xi^\*

– M\]i`^\iXk`fe jpjk\d i\jki`Zk`fe Xk ]`ck\i [i`\i fi

\ogXej`fe mXcm\*

– ?\]\Zk`m\ cfn gi\jjli\ Zlkflk jn`kZ_*

– ?\]\Zk`m\ cfn gi\jjli\ kiXejd`kk\i*

s >_\Zb [`jZ_Xi^\ Xe[ jlZk`fe gi\jjli\ ^Xl^\ i\X[`e^j6

– D] i\]i`^\iXek gi\jjli\j Xi\ cfn( Z_\Zb ]fi X i\jki`Zk`fe
Xe[ c\Xb Z_\Zb k_\ i\]i`^\iXk`fe jpjk\d*

– D] i\]i`^\iXek gi\jjli\j Xi\ _`^_( Z_\Zb ]fi X _`^_

i\]i`^\iXek Z_Xi^\ $j\\ Y\cfn%*

s >_\Zb ]fi X i\jki`Zk`fe6

– >_\Zb ]fi ]ifjk fe [fnejki\Xd j`[\ f] k_\ ]`ck\i [i`\i*

– >_\Zb ]fi _`^_ \mXgfiXkfi jlg\i_\Xk lj`e^ jlggcp X`i

j\ejfi k\dg\iXkli\ i\X[`e^j `e ?XkX d\el fi X ]ifjk
gXkk\ie fe \ogXej`fe mXcm\ j`[\ f] k_\ \mXgfiXkfi Zf`c*

< cXi^\ k\dg\iXkli\ [`]]\i\eZ\ Y\kn\\e k_\ c\]k _Xe[

Xe[ i`^_k _Xe[ jlggcp X`i j\ejfij `e[`ZXk\j X gfjj`Yc\
\mXgfiXkfi i\jki`Zk`fe fi `eZfii\Zk jlg\i_\Xk*

s D] cfn gi\jjli\ jn`kZ_ `j dflek\[6

– >_\Zb cfn gi\jjli\ Zlkflk jn`kZ_ n`i`e^*

– H\Xjli\ k_\ mfckX^\ XZifjj k_\ jn`kZ_( cfZXk\[ Xk E5

g`e 2 Xe[ g`e 1*

s Nn`kZ_ Zcfj\[ $efidXc% mfckX^\ `j ,Q?>*

s Nn`kZ_ fg\e $GK>J% mfckX^\ `j Xggifo* -.Q?>*

– M\gcXZ\ jn`kZ_*

s D] gi\jjli\ kiXej[lZ\i `j dflek\[6

– H\Xjli\ k_\ kiXej[lZ\i jlggcp mfckX^\ Xk E- g`e 4
i\cXk\[ kf E- g`e 5 $BI?%* @og\Zkj kf Y\ Xggifo*

-.Q?>*

– H\Xjli\ k_\ kiXej[lZ\i flkglk mfckX^\ Xk E- g`e 3
i\cXk\[ kf E- g`e 5 $BI?%* @og\Zkj kf Y\ XYfm\ ,(1Q?>

$,=XiM 9 ,(4Q?>%
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/. >fe[\ej\i >f`c O\dg\iXkli\ N\ejfi Jg\e >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j XYfm\ -341}*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e 3 Xe[ 4* >H)0,,, lgg\i c\]k

Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(
j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi

n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^

`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\
XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(

n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi
`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi
`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(

-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j
)-,,r> $2,.}% '.,,r> $Xggifo -314}%*

// >fe[\ej\i >f`c O\dg\iXkli\ N\ejfi N_fik >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j Y\cfn 2,.}*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e 3 Xe[ 4* >H)0,,, lgg\i c\]k
Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(

j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi
n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^
`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\

XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(
n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi

`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi

`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(
-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j

)-,,r> $2,.}% '.,,r> $Xggifo -314}%*
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/0 <dY`\ek <`i O\dg\iXkli\ N\ejfi Jg\e >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j XYfm\ -341}*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e 5 Xe[ -,* >H)0,,, lgg\i c\]k

Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(
j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi

n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^

`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\
XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(

n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi
`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi
`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(

-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j
)-,,r> $2,.}% '.,,r> $Xggifo -314}%*

/1 <dY`\ek <`i O\dg\iXkli\ N\ejfi N_fik >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j Y\cfn 2,.}*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ j\ejfi `j X gk-,,, w . n`i\ j\ejfi( Zfee\Zk\[ kf k_\

HK)0,,, Xk Zfee\Zkfi E/ g`e 5 Xe[ -,* >H)0,,, lgg\i c\]k
Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(

j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\

d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi
n`i\j*

– O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^
`k*

– O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\

XYfm\ d\^ f_d $H}% iXe^\*

s O_\ j\ejfi `j X gk-,,, w gfj`k`m\ k\dg\iXkli\ Zf\]]`Z`\ek(
n_`Z_ d\Xej k_Xk k_\ \c\Zki`ZXc i\j`jkXeZ\ f] k_\ j\ejfi

`eZi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ -,,,}; ,r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi

`j 52,};)-,r>( -,,,};,r>( -,/5};'-,r>(
-,14};'-1r>( -,34};'.,r>*

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j gk-,,, j\ejfi `j

)-,,r> $2,.}% '.,,r> $Xggifo -314}%*

0/ M\klie <`i O\dg\iXkli\ Off C`^_

s JZZlij [li`e^ [\]ifjk*

s R`k_ [\_ld`[`]p fg\iXk`fe7 [li`e^ [\]ifjk k_\ i\klie X`i
k\dg\iXkli\ `eZi\Xj\j XYfm\ /4 r> $-,, A%*

s De[`ZXk\j6

– ?\]\Zk`m\ i\klie fi \mXgfiXkfi Zf`c j\ejfi*

– M\klie Xe[ \mXgfiXkfi Zf`c j\ejfi Zfee\Zk`fej Xi\

i\m\ij\[*

s >_\Zb ]fi j\ejfi XcXid Zf[\j*

s >_\Zb jlggcp Xe[ i\klie j\ejfi Zfee\Zk`fej Xe[

cfZXk`fej*
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00 M\klie <`i O\dg\iXkli\ Off Gfn

s JZZlij [li`e^ IfidXc Mle fecp*

s Jecp XZk`m\ n`k_ k_\ jlim\`ccXeZ\ XZk`m\ $JJ>G fgk`fe%

s ?li`e^ [\_ld`[`]p fg\iXk`fe fi `] XdY`\ek X`i k\dg\iXkli\
`j Y\cfn j\k gf`ek6

– D] i\klie X`i k\dg\iXkli\ `j Y\cfn j\k gf`ek )/>*

s @cj\ $fk_\i fg\iXk`fe iXe^\%6

– D] i\klie X`i k\dg\iXkli\ `j Y\cfn j\k gf`ek )->*

s O_\ XcXid jkXk\ _Xj kf Y\ gi\j\ek ]fi -1 d`elk\j Y\]fi\ k_\

XcXid `j j\k*

s De[`ZXk\j6

– >fekX`e\i+j`[\ gXe\cj [\]\Zk`m\( [XdX^\[ fi c\Xb`e^*

s Pj`e^ ?<O< d\el kf \mXclXk\ j\ejfij*

s Pj\ KMJ=@ O@NO kf _\cg [\k\id`e\ k_\ gifYc\d*

s M\gcXZ\ j\ejfi*

1- Kfn\i G`e\ QfckX^\ Off Gfn

s N_lk[fne <cXid

s JZZlij `] c`e\ mfckX^\ _Xj Y\\e Y\cfn //,Q<> Xe[ `j Y\cfn
/0, mfckj ]fi /, d`elk\j*

s ?li`e^ k_\ /, d`elk\j Xe[ lek`c mfckX^\ ^\kj YXZb XYfm\
/0,Q<> k_\ Zfdgi\jjfi `j jkfgg\[( ]fi gifk\Zk`e^ k_\ le`k*

s De[`ZXk\j6

– Kffi gfn\i jlggcp*

s Pj`e^ ?<O< d\el kf \mXclXk\ k_\ gfn\i c`e\ hlXc`kp*

s M\]\i kf k_\ \c\Zki`ZXc jg\Z`]`ZXk`fej `e k_\ Ng\Z`]`ZXk`fej

N\Zk`fe ]fi Zfii\Zk gfn\i i\hl`i\d\ekj*

1. KifY\ @iifi

s JZZlij [li`e^ gi\ki`g $KOD% k\jk fi gifY\ k\jk `e >_`cc\[

df[\*

s O\dg\iXkli\ [`]]\i\eZ\ Y\kn\\e jlggcp Xe[ i\klie X`i `j
XYfm\ -(1> Xe[ k_\ jpjk\d `j efk ZXgXYc\ f] g`egf`ek`e^

n_`Z_ gifY\ `j ]X`c`e^*

s O\dg\iXkli\ [`]]\i\eZ\ Y\kn\\e jlggcp Xe[ i\klie X`i Xe[
\mXgfiXkfi Zf`c `j XYfm\ -(1> Xe[ k_\ jpjk\d `j efk ZXgXYc\

f] g`egf`ek`e^ n_`Z_ gifY\ `j ]X`c`e^*

s De[`ZXk\j6

– N\ejfi \iifi*

– N\ejfi d`jgcXZ\d\ek*

s Pj`e^ H<IP<G API>ODJI O@NO( m\ek`cXk\ n`k_ \mXgfiXkfi
]Xe _`^_ jg\\[ Xe[ \mXclXk\ k_\ i\X[`e^j*

s >_\Zb j\ejfi Zfee\Zk`fej*

s M\gcXZ\ j\ejfi*

s >_\Zb j\ejfi*

1/ C`^_ Ki\jjli\ Nn`kZ_ J]] @iifi

s JZZlij [li`e^ gi\ki`g $KOD% k\jk fecp*

s >fdgi\jjfi [f\j efk jkfg [li`e^ _`^_ gi\jjli\ Zlkflk
jn`kZ_ k\jk*

s De[`ZXk\j6

– AXlckp Zfdgi\jjfi ZfekXZkfi fi Zfekifc Z`iZl`k*

– Gfn i\]i`^\iXek Z_Xi^\*

– ?\]\Zk`m\ _`^_ gi\jjli\ Zlkflk jn`kZ_*

– Nkife^ n`e[j ZXlj`e^ Zffc`e^ f] Zfe[\ej\i Zf`c `e cfn

XdY`\ek Zfe[`k`fej*

s >_\Zb [`jZ_Xi^\ Xe[ jlZk`fe gi\jjli\ ^Xl^\ i\X[`e^j Xe[

Z_\Zb i\]i`^\iXek Z_Xi^\*

s @ek\i HXelXc AleZk`fe O\jk d\el*

– NkXik k_\ ]fccfn`e^ Zfdgfe\ekj kf^\k_\i6 Zfdgi\jjfi

-,, g\iZ\ek( Zfdgi\jjfi Xe[ \mXgfiXkfi ]Xej $_`^_%*

?`jZ_Xi^\ gi\jjli\ j_flc[ `eZi\Xj\ Xe[ Zfdgi\jjfi
j_flc[ jkfg Xk ..1, bKX( ..*1 YXi( /.2 gj`^ $_`^_

gi\jjli\ Zlkflk jn`kZ_ fg\ej%*

10 C`^_ Ki\jjli\ Nn`kZ_ Je @iifi

s JZZlij [li`e^ gi\ki`g $KOD% k\jk fecp*

s >fdgi\jjfi [f\j efk jkXik n`k_`e efidXc k`d\ [li`e^ _`^_

gi\jjli\ Zlkflk jn`kZ_ k\jk*

s De[`ZXk\j6

– C`^_ gi\jjli\ Zlkflk jn`kZ_ [`[ efk i\jgfe[ kf
gi\jjli\ Z_Xe^\ n`k_`e ]`m\ j\Zfe[j*

– <`i `e i\]i`^\iXk`fe jpjk\d*

– ?\]\Zk`m\ _`^_ gi\jjli\ Zlkflk jn`kZ_*

s >_\Zb [`jZ_Xi^\ Xe[ jlZk`fe gi\jjli\ ^Xl^\ i\X[`e^j*

s @ek\i HXelXc AleZk`fe O\jk d\el*

– NkXik k_\ ]fccfn`e^ Zfdgfe\ekj kf^\k_\i6 Zfdgi\jjfi
-,, g\iZ\ek( Zfdgi\jjfi Xe[ \mXgfiXkfi ]Xej $_`^_%*

?`jZ_Xi^\ gi\jjli\ j_flc[ `eZi\Xj\ Xe[ Zfdgi\jjfi
j_flc[ jkfg Xk ..1, bKX( ..*1 YXi( /.2 gj`^ $_`^_

gi\jjli\ Zlkflk jn`kZ_ fg\ej%*

– O_\e jkXik Zfe[\ej\i ]Xe* ?`jZ_Xi^\ gi\jjli\ dljk
[ifg hl`Zbcp $-, kf ., j\Zfe[j% kf -11, bKX( -1*1 YXi(

..1 gj`^ Xe[ Zfdgi\jjfi j_flc[ jkXik $jn`kZ_ Zcfj\j%*
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12 >fdgi\jjfi O\dg\iXkli\ Off C`^_

s N_lk[fne <cXid

s >fdgi\jjfi [`jZ_Xi^\ c`e\ k\dg\iXkli\ `j XYfm\ -04 >

$.54 A%* >fdgi\jjfi jkfgg\[ lek`c [`jZ_Xi^\ c`e\
k\dg\iXkli\ [\Zi\Xj\j kf efidXc*

s De[`ZXk\j6

– <`i `e i\]i`^\iXk`fe jpjk\d*

– Gfn i\]i`^\iXek Z_Xi^\*

– ?\]\Zk`m\ Zfdgi\jjfi*

– ?\]\Zk`m\ mXgfi `ea\Zk`fe*

s Jg\iXk\ le`k fe >ffc Xe[ Z_\Zb [`jZ_Xi^\ Xe[ jlZk`fe

gi\jjli\ ^Xl^\ i\X[`e^j*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ k\jk $fg\iXk\% QXgfi

Dea\Zk`fe QXcm\ kf [\k\id`e\ `] mXcm\ fg\ej $\e\i^`q\j%*

s >_\Zb Zfdgi\jjfi [`jZ_Xi^\ j\ejfi i\j`jkXeZ\*
M\j`jkXeZ\ dljk Y\ Xggifo* 42(,,, f_dj Xk .1 > $33 A%*

s >_\Zb [`jZ_Xi^\ c`e\ k\dg\iXkli\ n`k_ X j\gXiXk\
\c\Zkife`Z k_\idfd\k\i Xe[ ZfdgXi\ kf yCDBC KM O@HKz

j_fne `e k_\ ?XkX d\el f] Zfekifcc\i*

Note: Unit will operate normally without compressor sensor.
However, controller compressor high temperature

protection is not active.

13 A<@ ?\m`Z\ @iifi

s JZZlij [li`e^ gi\ki`g k\jk`e^ `] k_\ \og\Zk\[ [ffi

\e[gf`ekj ZXe|k Y\ i\XZ_\[*

s JZZlij [li`e^ efidXc fg\iXk`fe*

– D] k_\ <A<H' df[lc\ `je|k [\k\Zk\[*

– ?li`e^ [ffi gfj`k`fe ZXc`YiXk`fe k_\ \og\Zk\[ [ffi
\e[gf`ekj ]\\[YXZb ZXe|k Y\ i\XZ_\[*

– ?li`e^ glcj`e^ dfm\d\ek k_\ \og\Zk\[ [ffi \e[
gf`ekj ]\\[YXZb ZXe|k Y\ i\XZ_\[*

s De[`ZXk\j6

– NkfZb\[ X`i m\ek* [ffi dfkfi*

– AX`c`e^ fi d`jj`e^ <A<H' df[lc\*

s Dejg\Zk <A<H' df[lc\ Zfee\Zk`fe kf k_\ Zfekifcc\i*

s Pj`e^ NO<O@N H@IP + @SK<INDJI HJ?PG@ kf `ejg\Zk k_\
fYj\im\[ gi\j\eZ\ Xe[ i\X[`e^j f] k_\ <A<H' df[lc\* D]

k_\ df[lc\ `j efk ]fle[ lj\ k_\ k\jk\i kf [\Z`[\ k_\
gifYc\d*

– Aifd YXZbj`[\ c\]k YXp `j YXp -

– Aifd YXZbj`[\ i`^_k YXp `j YXp .

s Dejg\Zk n`i`e^ ]ifd <A<H' dfkfi kf <A<H' df[lc\*

s Pj`e^ H<IP<G API>ODJI O@NO dfm\ Xe[ Dejg\Zk X`i m\ek

[ffi dfm\d\ek*

s Dejg\Zk X`i m\ek*

s M\gcXZ\ <A<H' dfkfi*

14 K_Xj\ N\ejfi @iifi

s JZZlij [li`e^ gi\ki`g $KOD% fi ]leZk`fe k\jk fecp*

s ?li`e^ K_Xj\ N\ejfi O\jk( n_`c\ [`i\Zk`fe `j i\m\ij\[( k_\

Zfe[\ej\i ]Xe Xe[ Zfdgi\jjfi `j k\jk\[*

– D] k_\ Zlii\ek Zfejldgk`fe f] k_\ Zfe[\ej\i ]Xe `j

Y\cfn ,(1< fe \XZ_ g_Xj\*

– D] k_\ Zlii\ek Zfejldgk`fe f] k_\ Zfdgi\jjfi `j Y\cfn

.(,< fe \XZ_ g_Xj\*

s De[`ZXk\j6

– ?\]\Zk`m\ g_Xj\ i\cXp*

– ?\]\Zk`m\ gfn\i df[lc\*

s NkXik X HXelXc AleZk`fe O\jk* R`k_ i\m\ij\ g_Xj\ [`i\Zk`fe
j\c\Zk\[( Z_\Zb k_\ Zfe[\ej\i ]Xe ilej i\m\ij\[ [`i\Zk`fe

Xe[ k_\ Zfdgi\jjfi `j XZk`mXk\[ Xe[ dXb\j cfl[ ef`j\*
<ccfn fecp ]fi j_fik k`d\ XZk`mXk`fe dXo* 1 j\Z*

15 ?\ckX >lii\ek @iifi

s -,,# Xdg\i\ [`]]\i\eZ\ Y\kn\\e Zlii\ek g_Xj\j( dXo

i\X[`e^ dljk Y\ XYfm\ -(1<*

s O_\ XcXid `j gifk\Zk\[ Yp X k`d\i n_`Z_ [\dXe[ k_\ jkXk\

kf Y\ gi\j\ek ]fi k_i\\ d`elk\j Y\]fi\ k_\ XcXid `j j\k*

s De[`ZXk\j6

– Jg\e Zfee\Zk`fe fe fe\ g_Xj\ f] gfn\i jlggcp kf X
dfkfi fi _\Xk\i \c\d\ek*

– =cfne ]lj\*

s @ek\i HXelXc AleZk`fe O\jk d\el Xe[ k\jk $fg\iXk\% \XZ_
/)g_Xj\ Zfdgfe\ek kf cfZXk\ [\]\Zk`m\ Zfee\Zk`fe*

s >_\Zb ]lj\j*
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2, Cld`[`kp N\ejfi @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk6

– O_\ cXjk [\]ifjk dljk Y\ dfi\ k_Xe 1 d`elk\j XnXp

Xe[ M\klie <`i O\dg\iXkli\ dljk Y\ XYfm\ )-> kf
Xccfn ]fi k_\ XcXid kf Y\ j\k*

– 0).,d< Cld`[`kp j\ejfi kpg\6 M\cXk`m\ _ld`[`kp
i\X[`e^ `j c\jj k_Xe -1#*

– Hf[Ylj j\ejfi kpg\6 Hf[Ylj Zfddle`ZXk`fe n`k_ k_\

j\ejfi `j cfjk ]fi / i\ki`\j*

s JZZlij [li`e^6

– O_\ le`k df[\ dljk Y\ Z_`cc\[( O_\ _ld`[`kp Zfekifc
j\k kf JI( k_\ cXjk [\]ifjk dljk Y\ dfi\ k_Xe 1
d`elk\j XnXp Xe[ M\klie <`i O\dg\iXkli\ dljk Y\

XYfm\ )-,> kf Xccfn ]fi k_\ XcXid kf Y\ j\k*

– 0).,d< Cld`[`kp j\ejfi kpg\6 M\cXk`m\ _ld`[`kp

i\X[`e^ `j c\jj k_Xe -1#* @iifi dljk Y\ g\ij`jk\ek ]fi
2, d`elk\j*

– Hf[Ylj j\ejfi kpg\6 Hf[Ylj Zfddle`ZXk`fe n`k_ k_\
j\ejfi `j cfjk ]fi -- i\kip \hlXcj Xggifo`dXk\cp 1

d`elk\j*

s De[`ZXk\j6

– N\ejfi [`jZfee\Zk\[*

– Rife^ Zfekifcc\i Zfe]`^liXk`fe( j\ejfi d`^_k Y\
[`jZfee\Zk\[ fi i\dfm\[*

– ?\]\Zk`m\ j\ejfi*

s D] k_\ XcXid fZZlij kf^\k_\i n`k_ k_\ {N\ejfi Npjk\d

Jm\icfX[z XcXid -/3( k_\ j\ejfi `eglk d`^_k Y\ j_fik

Z`iZl`k*

s >_\Zb j\ejfi Zfee\Zk`fej*

s >_\Zb Zfekifcc\i Zfe]`^liXk`fe d\el ]fi Zfii\Zk _ld`[`kp

j\kk`e^*

s M\gcXZ\ j\ejfi*

21 >J. Off C`^_

s JZZlij [li`e^ IfidXc Mle n`k_ <A<H' ?@H<I?*

s D] k_\ >f. c\m\c _Xj Y\\e n`k_`e ,*2# f] j\k gf`ek ]fi Xk

c\Xjk fe\ _fli Xe[ k_\e ^\kj -*2# XYfm\ j\k gf`ek*

s De[`ZXk\j6

– I\\[ f] m\ek`cXk`fe n`k_ ]i\j_ X`i*

s NkfZb\[ X`i m\ek [ffi*

s <`i Q\ek* Hfkfi [\]\Zk*

s Pj`e^ HXelXc AleZk`fe O\jk ) >_\Zb X`i m\ek [ffi

]leZk`feXc`kp*

s >_\Zb n`i`e^*

22 >J. Off Gfn

s JZZlij [li`e^ IfidXc Mle n`k_ <A<H' ?@H<I?*

s D] k_\ >f. c\m\c _Xj Y\\e n`k_`e ,*2# f] j\k gf`ek ]fi fe\
_fli Xe[ k_\e ^\kj -*2# Y\cfn j\k gf`ek*

s De[`ZXk\j6

– Ifi `ek\e[\[ m\ek`cXk`fe n`k_ ]i\j_ X`i*

s NkfZb\[ X`i m\ek [ffi*

s <`i Q\ek* Hfkfi [\]\Zk*

s >fekX`e\i [ffij fg\e*

s Pj`e^ HXelXc AleZk`fe O\jk ) >_\Zb X`i m\ek [ffi

]leZk`feXc`kp*

s >_\Zb n`i`e^*

s >_\Zb ZfekX`e\i [ffij*

24 BXj <eXcpq\i @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk fecp*

s R`k_ J. JI( D] =fk_ J. Xe[ >J. j\ejfi i\X[`e^ `j efk

i\X[p Xe[ mXc`[ n`k_`e -, d`elk\j*

s JZZlij [li`e^ efidXc ile n`k_ <A<H' ?@H<I?

– D] k_\ j\ejfi `j ZXgXYc\ f] gif[lZ`e^ mXc`[ i\X[`e^ ]fi

-, d`elk\j*

s De[`ZXk\j6

– AX`c`e^ j\ejfi( efk ZXgXYc\ f] _\Xk`e^ lg fi Zi\Xk\
Zfe[`k`fej ]fi mXc`[ i\X[`e^*

s M\[f <A<H' KOD*

s M\gcXZ\ j\ejfi*

DDiiaaggnnoossttiiccss



TK 60275-4-MM-EN 175

Code Description Corrective Action

25 BXj <eXcpq\i >Xc`YiXk`fe @iifi

s JZZlij [li`e^ <A<H' KOD k\jk*

– <]k\i m\ek`cXk`fe `] k_\ >J. i\X[`e^ `j Y\cfn ,# fi

XYfm\ .#*

s JZZlij [li`e^ efidXc ile n`k_ <A<H' ?@H<I?

– R`k_ J. JI( `] $>J.'J.% `j efk n`k_`e -,# kf /,#*

– R`k_ J. JAA( `] >J. `j XYfm\ .1#*

s De[`ZXk\j6

– N\ejfi cfjk k_\ ZXc`YiXk`fe*

– AX`c`e^ j\ejfi*

s M\[f k_\ k\jk*

s M\gcXZ\ j\ejfi*

3, J. N\ejfi @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk fecp*

s D] k_\ j\ejfi i\X[`e^ `j efk i\X[p Xe[ mXc`[ n`k_`e -,

d`elk\j*

s De[`ZXk\j6

– AX`c`e^ j\ejfi( efk ZXgXYc\ f] _\Xk`e^ lg fi Zi\Xk\

Zfe[`k`fej ]fi mXc`[ i\X[`e^*

s M\[f k_\ k\jk*

s M\gcXZ\ j\ejfi*

3- >J. N\ejfi @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk fecp*

s D] k_\ j\ejfi i\X[`e^ `j efk i\X[p Xe[ mXc`[ n`k_`e -,
d`elk\j*

s De[`ZXk\j6

– AX`c`e^ j\ejfi( efk ZXgXYc\ f] _\Xk`e^ lg fi Zi\Xk\

Zfe[`k`fej ]fi mXc`[ i\X[`e^*

s M\[f k_\ k\jk*

s M\gcXZ\ j\ejfi*
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53 >fdgi\jjfi k\dg\iXkli\ N\ejfi Jg\e >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j XYfm\ -H} Xe[ k_\

XdY`\ek X`i k\dg\iXkli\ `j XYfm\ )-,r>*

– N`eZ\ k_\ j\ejfi `j X IO>)kpg\( i\X[`e^j XYfm\ -H}
n`cc fZZli n_\e k_\ k\dg\iXkli\ `j Y\cfn

Xggifo`dXk\cp ).1r>*

s De[`ZXk\j6

– Jg\e Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb ]fi j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ Zfdgi\jjfi k\dg\iXkli\ j\ejfi `j X IO> w . n`i\

j\ejfi* O_\ j\ejfi `j cfZXk\[+Zfee\Zk\[ kf k_\ HK) 0,,,

Xk Zfee\Zkfi E/ g`e -/ Xe[ -0* >H)0,,, lgg\i c\]k
Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(

j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\
d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi
n`i\j*

s O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^ `k*

s O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\ XYfm\
d\^X f_d $H}% iXe^\*

s O_\ j\ejfi `j X IO> k_\id`jkfi kpg\ ) e\^Xk`m\

k\dg\iXkli\ Zf\]]`Z`\ek( n_`Z_ `e k_`j ZXj\ d\Xej k_Xk k_\
i\j`jkXeZ\ f] k_\ j\ejfi [\Zi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ 42,,,}; .1r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi
`j6

s 031b};)-,r>

s .4,b};,r>

s -3-b};'-,r>

s -/1b};'-1r>

s -,3b};'.,r>

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j j\ejfi `j ).1r>
$Xggifo* -H}% '-41r> $Xggifo* 11,}%*

Note: OPEN circuit state may not be reasonable since open

indicates high electrical resistance, which with this type
of sensor is possible at very low temperature. If the

Ambient Air Temperature indicates temperatures above

-10°C the sensor is expected not to be below -25°C and
the alarm may be set. If the measured resistance gets
above the limit the reading is replaced with -30°C. The

needed protection compressor temperature vice is at

the high temperature end of the scale.
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54 >fdgi\jjfi k\dg\iXkli\ N\ejfi N_fik >`iZl`k

s R_\e k_\ j\ejfi Z`iZl`k i\j`jkXeZ\ `j Y\cfn 11,}*

s De[`ZXk\j6

– N_fik Z`iZl`k*

– ?\]\Zk`m\ fi nife^ j\ejfi*

– ?\]\Zk`m\ n`i`e^*

– ?\]\Zk`m\ Zfekifcc\i*

s >_\Zb ]fi [XdX^\[ j\ejfi n`i\j*

s >_\Zb ]fi j\ejfi Zfee\Zk`fej Xk Zfekifcc\i*

s O_\ Zfdgi\jjfi k\dg\iXkli\ j\ejfi `j X IO> w . n`i\

j\ejfi* O_\ j\ejfi `j cfZXk\[+Zfee\Zk\[ kf k_\ HK) 0,,,

Xk Zfee\Zkfi E/ g`e -/ Xe[ -0* >H)0,,, lgg\i c\]k
Zfee\Zkfi E/( -3 g`e n`[\( g`e eldY\i - `j k_\ i`^_k g`e(

j\\e Xk k_\ YXZbj`[\ f] k_\ Zfekifcc\i*

s O_\ . j\ejfi n`i\j ZXe Y\ jn`kZ_\[ n`k_flk X]]\Zk`e^ k_\
d\Xjli\d\ek*

s ?`jZfee\Zk k_\ j\ejfi( lj\ Xe J_d $}% d\Xjli`e^ [\m`Z\(

d\Xjli\ k_\ \c\Zki`ZXc i\j`jkXeZ\ Y\kn\\e k_\ knf j\ejfi
n`i\j*

s O_\ j\ejfi ZXe|k Y\ \oXd`e\[ n`k_flk [`jZfee\Zk`e^ `k*

s O_\ \c\Zki`ZXc i\j`jkXeZ\ kfnXi[j Z_Xjj`j dljk Y\ XYfm\
d\^X f_d $H}% iXe^\*

s O_\ j\ejfi `j X IO> k_\id`jkfi kpg\ ) e\^Xk`m\

k\dg\iXkli\ Zf\]]`Z`\ek( n_`Z_ `e k_`j ZXj\ d\Xej k_Xk k_\
i\j`jkXeZ\ f] k_\ j\ejfi [\Zi\Xj\j n`k_ k\dg\iXkli\*

– O_\ j\ejfi `j [\]`e\[ kf Y\ 42,,,}; .1r>*

– IfidXc Zfe[`k`fe d\Xjli`e^ n`k_ [`jZfee\Zk\[ j\ejfi
`j6

s 031b};)-,r>

s .4,b};,r>

s -3-b};'-,r>

s -/1b};'-1r>

s -,3b};'.,r>

– O_\ mXc`[ d\Xjli`e^ c`d`k ]fi k_`j j\ejfi `j ).1r>
$Xggifo* -H}% '-41r> $Xggifo* 11,}%*

--5 ?`^`kXc QXcm\ @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk `]6

– >fdgi\jjfi >lii\ek Zfejldgk`fe `j efk Zfii\Zk ]fi
mXcm\ gfj`k`fe*

s JZZlij [li`e^ efidXc ile*

– D] le`k fg\iXk`fe `e[`ZXk\j gifYc\d n`k_ k_\ df[lcXk`fe

f] k_\ Zfdgi\jjfi Zffc`e^ ZXgXZ`kp*

– O_\ Zfdgi\jjfi jkXiklg `j k\jk\[ ]fi gfn\i

Zfejldgk`fe Z_Xe^\ YXj\[ fe XZk`mXk`e^ df[lcXk`fe
]fi k_\ Zfdgi\jjfi*

– O_\ Z_Xe^\ ]ifd le)cfX[\[ kf cfX[\[ dljk `eZi\Xj\

k_\ gfn\i [iXn dfi\ k_Xe ,(2<*

s R`k_ k_`j XcXid IJO <>FIJRG@?B@?( k_\ le`k n`cc f]]j\k
k_\ i\^lcXk`fe k\dg\iXkli\ j\k gf`ek '-(1> $lg%( kf

Zfdg\ejXk\ ]fi cfn k\dg\iXkli\ g\Xbj*

s Pj`e^ HXelXc AleZk`fe O\jk( n`k_flk Zfdgi\jjfi Xe[ ]Xej

XZk`m\ Z_\Zb k_\ ]leZk`fe f] k_\ mXcm\ Yp fYj\im`e^ k_\
jfle[ fi ]\\c f] k_\ mXcm\ n_`c\ XZk`mXk`e^+[\XZk`mXk`e^*

s Pj`e^ HXelXc AleZk`fe O\jk( n`k_ Zfdgi\jjfi Xe[ ]Xej
XZk`m\ Z_\Zb k_\ ]leZk`fe f] k_\ mXcm\*

– O_\ Zlii\ek Zfejldgk`fe [li`e^ IJO \e\i^`q\[ mXcm\

dljk Y\ _`^_\i k_Xe [li`e^ \e\i^`q\[ gfj`k`fe*

– R`k_ >fe[\ej\i Zf`c k\dg\iXkli\ XYfm\ /1> k_\
\og\Zk\[ `eZi\Xj\ `j d`e ,(5< Xe[ Y\cfn /1>
\og\Zk\[ c`d`k `j -(1<*

-., NlZk`fe Ki\jjli\ N\ejfi @iifi

s JZZlij [li`e^ IfidXc Mle `] k_\ j\ejfi `j [\k\Zk\[ kf Y\

flk f] iXe^\( fg\e fi j_fik Z`iZl`k*

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk `] k_\ j\ejfi i\X[`e^j [f
efk XZk Zfii\Zk [li`e^ Zfdgi\jjfi XZk`m`kp*

– @og\Zk\[ kf [\Zi\Xj\ ,(-1=Xi ]ifd jkfgg\[ kf

Zfdgi\jjfi ilee`e^ cfX[\[*

s De[`ZXk\j6

– Rife^ cfZXk`fe f] k_\ j\ejfi*

– N\ejfi ]X`cli\*

s Pj`e^ ?<O< d\el \mXclXk\ j\ejfi i\X[`e^j*

s >_\Zb n`i`e^ kf Y\ Zfii\Zk Xe[ Zfee\Zk\[*

s >_\Zb E- gcl^ `j gcl^^\[ `ekf HM=*

s >_\Zb mfckX^\ Xk E- g`e 3 kf Y\ ,*1 w 0*1 Q?>*

s M\gcXZ\ j\ejfi*
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-.- ?`jZ_Xi^\ Ki\jjli\ N\ejfi @iifi

s JZZlij [li`e^ IfidXc Mle `] k_\ j\ejfi `j [\k\Zk\[ kf Y\

flk f] iXe^\( fg\e fi j_fik Z`iZl`k*

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk `] k_\ j\ejfi i\X[`e^j [f
efk XZk Zfii\Zk [li`e^ Zfdgi\jjfi XZk`m`kp*

– @og\Zk\[ kf [\Zi\Xj\ ,(-1=Xi ]ifd jkfgg\[ kf
Zfdgi\jjfi ilee`e^ cfX[\[*

s De[`ZXk\j6

– Rife^ cfZXk`fe f] k_\ j\ejfi*

– N\ejfi ]X`cli\*

s Pj`e^ ?<O< d\el \mXclXk\ j\ejfi i\X[`e^j*

s >_\Zb n`i`e^ kf Y\ Zfii\Zk Xe[ Zfee\Zk\[*

s >_\Zb E- gcl^ `j gcl^^\[ `ekf HM=*

s >_\Zb mfckX^\ Xk E- g`e 0 kf Y\ ,*1 w 0*1 Q?>*

s M\gcXZ\ j\ejfi*

-.. J. N\ejfi >Xc`YiXk`fe @iifi

s JZZlij [li`e^ <A<H' KOD k\jk*

s JZZlij fecp `] k_\ j\kk`e^ J. N@INJM PN<B@ `j JI*

s <]k\i m\ek`cXk`fe `] k_\ J. i\X[`e^ `j Y\cfn -3# fi XYfm\

.1#*

s De[`ZXk\j6

– N\ejfi cfjk k_\ ZXc`YiXk`fe*

– AX`c`e^ j\ejfi*

s Jg\e [ffij Xe[ m\ek`cXk\ ZfekX`e\i*

s M\[f k_\ k\jk*

s M\ZXc`YiXk\ j\ejfi*

s M\gcXZ\ k_\ j\ejfi*

-./ ?XkX cf^^\i =Xkk\ip @iifi

s De Zfc[ XdY`\ek `] k_\ YXkk\ip _\Xk\i $YXkk\ip `ek\ieXc% `j

efk ZXgXYc\ f] _\Xk`e^ lg k_\ YXkk\ip( i\X[p ]fi Z_Xi^`e^
n`k_`e . _flij*

s D] k_\ YXkk\ip `j efk Zfee\Zk\[*

s D] k_\ YXkk\ip mfckX^\ `j Y\cfn /*,Q?>*

s Pj`e^ ?<O< d\el kf [\k\id`e\ k_\ jkXk\ f] k_\ YXkk\ip*
@mXclXk\ k\dg\iXkli\ Xe[ mfckX^\*

s >_\Zb k_\ YXkk\ip g_pj`ZXccp( [`jdflek Xe[ \oXd`e\ n`i\j

Xe[ k_\ Zfee\Zk`fe kf k_\ Zfekifcc\i*

s M\gcXZ\ YXkk\ip*

-.0 >fc[ Oi\Xkd\ek M\jkXik

s JZZlij [li`e^ IfidXc Mle Xe[ fecp n`k_ Zfc[ Oi\Xkd\ek
XZk`m\*

s Jecp XZk`m\ n`k_ k_\ jlim\`ccXeZ\ XZk`m\ $JJ>G fgk`fe%

s De[`ZXk\j6

– >fc[ ki\Xkd\ek g\i`f[ `j i\jkXik\[ [l\ kf
k\dg\iXkli\j*

– KifYc\d n`k_ Zffc`e^ gifZ\jj

– Off cfe^ [liXk`fe f] gfn\i f]]*

s Pe`k n`cc XlkfdXk`ZXccp i\jkXik k_\ ki\Xkd\ek g\i`f[*

-.3 B\e\iXc Pe`k @iifi

s O_\ jlim\`ccXeZ\ _Xj [\k\id`e\[ k_Xk k_\ le`k `j efk

ZXgXYc\ f] Zfek`el\ ilee`e^( Xe[ _Xj j_lk [fne*

s O_\ i\Xjfe `j [`jgcXp\[ Xk k_\ Zfekifcc\i dX`e jZi\\e( Xe[

`j jkXk\[ Xk k_\ \m\ek e\ok kf k_\ XcXid \m\ek*

s Fefne i\Xjfe kf k_\ j_lk[fne jkXk\ `j6

– !N@O KJDIO JPO JA M<IB@!

– !QJGO<B@ JPO JA M<IB@!

– !KJR@M GDI@ KC<N@ @MMJM!

– !M@BPG<ODJI KMJ=@ @MMJM!

– !>JHKM@NNJM O@HK@M<OPM@ CDBC!

!N@O KJDIO JPO JA M<IB@!

s O_\ k\dg\iXkli\ j\k gf`ek `j flkj`[\ mXc`[ fg\iXk`fe

iXe^\* '/,r> kf )0,r> $'/1r> n`k_ \ok\e[\[ iXe^\%*

s >_\Zb Zfe]`^liXk`fej Xe[ j\kk`e^j fe k_\ Zfekifcc\i*

!QJGO<B@ JPO JA M<IB@!

s O_\ d\Xjli\[ mfckX^\ `j Y\cfn //,Q<>*

s >_\Zb gfn\i c`e\ mfckX^\ n_`c\ cfX[\[*

!KJR@M GDI@ KC<N@ @MMJM!

s O_\ g_Xj\ [\k\Zk`fe jpjk\d [\k\Zkj g_Xj\ \iifi fi efk

ZXgXYc\ f] j\Zli`e^ k_\ Zfii\Zk ifkXk`fe*

s >_\Zb gfn\i c`e\ mfckX^\ Xe[ hlXc`kp*

!M@BPG<ODJI KMJ=@ @MMJM!

s D] jlggcp Xe[ i\klie X`i k\dg\iXkli\ j\ejfi Xe[

\mXgfiXkfi Zf`c k\dg\iXkli\ j\ejfij <GG `e[`ZXk\ JK@I fi
NCJMO Z`iZl`k( k_\ jf]knXi\ `j efk ZXgXYc\ f] [\k\id`e\ X

i\XjfeXYc\ XZk`fe i\cXk\[ kf k_\ ZXi^f*

s Afccfn`e^ jk\gj i\cXk\[ kf k_\ j\ejfi XcXidj*
!>JHKM@NNJM O@HK@M<OPM@ CDBC!

s O_\ Zfdgi\jjfi k\dg\iXkli\ `j d\Xjli\[ kf Y\ XYfm\
-04r>* O_\ jkXk\ n`cc jkXp lek`c Zfdgi\jjfi k\dg\iXkli\ `j

d\Xjli\[ kf Y\ Y\cfn -/.r>*

s >_\Zb i\]i`^\iXek c\m\c Xe[ ]cfn k_ifl^_ k_\ Zffc`e^

Z`iZl`k*
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-.4 Nlggcp <`i O\dg\iXkli\ N\ejfi @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk Xe[ gifY\ k\jk fecp*

s <]k\i m\ek`cXk`fe n`k_ k_\ \mXgfiXkfi ]Xej*

s D] k_\ jlggcp Xe[ i\klie X`i k\dg\iXkli\ j\ejfi [`]]\ij

dfi\ k_Xe -(1> Xe[ k_\ i\klie X`i k\dg\iXkli\ `j n`k_`e
-(1> f] \mXgfiXkfi Zf`c k\dg\iXkli\*

s D] \mXgfiXkfi Zf`c k\dg\iXkli\ j\ejfi `j ]X`c`e^( `] k_\
jlggcp Xe[ i\klie X`i k\dg\iXkli\ j\ejfij [`]]\ij dfi\

k_Xe -(1>* =fk_ XcXid -.5 Xe[ -.4 n`cc Y\ j\k*

s De[`ZXk\j6

– AX`c`e^ j\ejfij*

– H`jgcXZ\[ j\ejfij*

– AX`c`e^ Zfekifcc\i*

s Pj\ k_\ ?<O< d\el kf [\k\Zk k_\ ]X`c`e^ j\ejfi*

s M\gcXZ\ j\ejfij*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-.5 M\klie <`i O\dg\iXkli\ N\ejfi @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk Xe[ gifY\ k\jk fecp*

s <]k\i m\ek`cXk`fe n`k_ k_\ \mXgfiXkfi ]Xej*

s D] k_\ jlggcp Xe[ i\klie X`i k\dg\iXkli\ j\ejfi [`]]\ij

dfi\ k_Xe -(1> Xe[ k_\ jlggcp X`i k\dg\iXkli\ `j n`k_`e

-(1> f] \mXgfiXkfi Zf`c k\dg\iXkli\*

s D] \mXgfiXkfi Zf`c k\dg\iXkli\ j\ejfi `j ]X`c`e^( `] k_\

jlggcp Xe[ i\klie X`i k\dg\iXkli\ j\ejfij [`]]\ij dfi\

k_Xe -(1>* =fk_ XcXid -.5 Xe[ -.4 n`cc Y\ j\k*

s De[`ZXk\j6

– AX`c`e^ j\ejfij*

– H`jgcXZ\[ j\ejfij*

– AX`c`e^ Zfekifcc\i*

s Pj\ k_\ ?<O< d\el kf [\k\Zk k_\ ]X`c`e^ j\ejfi*

s M\gcXZ\ j\ejfij*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-/, @mXgfiXkfi >f`c O\dg\iXkli\ N\ejfi @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk Xe[ gifY\ k\jk fecp*

s <]k\i m\ek`cXk`fe n`k_ k_\ \mXgfiXkfi ]Xej*

s D] k_\ \mXgfiXkfi Zf`c k\dg\iXkli\ [`]]\ij dfi\ k_Xe -(1>

]ifd k_\ d\Xe mXcl\ f] jlggcp Xe[ i\klie X`i k\dg\iXkli\*

s De[`ZXk\j6

– AX`c`e^ j\ejfij*

– H`jgcXZ\[ j\ejfij*

– AX`c`e^ Zfekifcc\i*

s Pj\ k_\ ?<O< d\el kf [\k\Zk k_\ ]X`c`e^ j\ejfi*

s M\gcXZ\ j\ejfij*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-/- <dY`\ek <`i w >fe[\ej\i >f`c O\dg\iXkli\ N\ejfi @iifi

s JZZlij [li`e^ Ki\)Oi`g $KOD% k\jk Xe[ gifY\ k\jk fecp*

s <]k\i m\ek`cXk`fe n`k_ k_\ Zfe[\ej\i ]Xe*

s D] k_\ XdY`\ek X`i Xe[ Zfe[\ej\i Zf`c k\dg\iXkli\ j\ejfi

i\X[`e^j [`]]\ij dfi\ k_Xe .*1>*

s De[`ZXk\j6

– AX`c`e^ j\ejfij*

– H`jgcXZ\[ j\ejfij*

– AX`c`e^ Zfekifcc\i*

s Pj\ k_\ ?<O< d\el kf [\k\Zk k_\ ]X`c`e^ j\ejfi*

s M\gcXZ\ j\ejfij*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-/. Kfn\i Hf[lc\ N\ejfi @iifi

s O_\ jlim\`ccXeZ\ Zfek`elXccp \mXclXk\j k_\ d\Xjli\d\ekj
i\gfik\[ Yp k_\ gfn\i df[lc\*

s O_\ jlim\`ccXeZ\ `eZcl[\j X k`d\i n`k_ X k`d\flk Xk 2,

j\Zfe[j Y\]fi\ k_\ XcXid `j j\k*

s De[`ZXk\j6

– Kfn\i df[lc\ cfZXk\[ i\X[`e^j flkj`[\ Xccfn\[ iXe^\*

s Pj\ ?<O< d\el kf [\k\id`e\ k_\ ]X`c`e^ i\X[`e^*

s O_\ XZZ\gk\[ c`d`k ]fi6

– G`e\ <> mfckX^\ `j -4, kf 3,,Q<>*

– Kfn\i c`e\ Zlii\ek `j ,d< kf /.<*

– MX[`Xkfi k\dg\iXkli\ `j )-,,> kf .,,>*

s >_\Zb ]fi cXk\jk jf]knXi\ i\m`j`fe*

s Pj\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*
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-// Kfn\i Hf[lc\ I\knfib @iifi

s O_\ jlim\`ccXeZ\ _Xj efk i\Z\`m\[ mXc`[ jkXklj

Zfddle`ZXk`fe ]ifd k_\ gfn\i df[lc\ ]fi -, j\Zfe[j*

s De[`ZXk\j6

– >fddle`ZXk`fe gifYc\d*

s >_\Zb Zfee\Zk`fe Y\kn\\e Zfekifcc\i Xe[ gfn\i df[lc\*

s Pj\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-/0 >fekifcc\i @iifi

s O_\ jlim\`ccXeZ\ _Xj [\k\id`e\[ k_\ jkXk\ yZfekifcc\i

`ek\ieXc \iifiz*

s De[`ZXk\j6

– O_\ Zfekifcc\i `j ]X`c`e^ fe\ nXp fi Xefk_\i*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-/1 Kfn\i Hf[lc\ @iifi

s O_\ jlim\`ccXeZ\ _Xj [\k\id`e\[ k_\ jkXk\ yKfn\i df[lc\
\iifiz*

s De[`ZXk\j6

– O_\ gfn\i df[lc\ `j ]X`c`e^ fe\ nXp fi Xefk_\i*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-/2 >fekifcc\i OiXej[lZ\i >`iZl`k @iifi

s O_\ Zfekifcc\i `j efk ZXgXYc\ f] ^\e\iXk`e^ k_\ \og\Zk\[

mfckX^\ ]fi k_\ -.Q GK>J Xe[ kiXej[lZ\i j\ejfij( $jlZk`fe
gi\jjli\ Xe[ [`jZ_Xi^\ gi\jjli\( <QG Xe[ _ld`[`kp

j\ejfi%*

s M\gcXZ\ ?XkX cf^^\i =Xkk\ip*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-/3 N\ejfi Npjk\d Jm\icfX[

s O_\ Zfekifcc\i j\ejfi d\Xjli\d\ek `j fm\icfX[\[*

s O_`j j`klXk`fe n`cc gifYXYcp `ekif[lZ\ nife^ i\X[`e^j Xk

fk_\i j\ejfij k_Xe k_\ fe\ `ekif[lZ`e^ k_\ fm\icfX[*

s De[`ZXk\j6

– Ifk `ek\e[\[ mfckX^\ `j `ekif[lZ\[ Xk fe\ f] k_\ j\ejfi

`eglkj*

– OiXej[lZ\i( Zfee\Zk`fe fi ZXYc`e^ n`k_ mfckX^\ jlggcp
]fi k_\ j\ejfi d`^_k j_fik Z`iZl`k k_`j mfckX^\ jlggcp

fekf k_\ d\Xjli`e^ `eglk*

s N\ejfi `eglk n_`Z_ d`^_k `e`k`Xk\ k_\ gifYc\d6

– <k Zfee\Zkfi E/6

s Cld`[`kp j\ejfi $0).,d< kpg\% g`e -1)-2*

– <k Zfee\Zkfi E-6

s <QG gfj`k`fe g`e -)/*

s ?`jZ_Xi^\ gi\jjli\ g`e 0)2*

s NlZk`fe gi\jjli\ g`e 3)5*

s <k c\Xjk fe\ f] k_\ j\ejfij Z`iZl`kj _fc[j X j_fik Y\kn\\e

j\ejfi mfckX^\ Xe[ j\ejfi j`^eXc*

s KifYc\d d`^_k Y\ cfZXk\[ Xep n\i\ ]ifd k_\ Zfee\Zk`fe kf
k_\ j\ejfi `kj\c]*

s <Zk`fe6

– ?`jZfee\Zk j\ejfij Xe[ cffb ]fi X efe `ek\e[\[ j_fik
Y\kn\\e j\ejfi mfckX^\ Xe[ k_\ j\ejfi c`e\*

– O_\ j\ejfi n`k_ k_\ gifYc\d d`^_k j_fn lg n`k_ `kj

fne XcXid*

-/4 <QG N\ejfi @iifi

s JZZlij `] k_\ j\ejfi `j [\k\Zk\[ kf Y\ flk f] iXe^\( fg\e fi
j_fik Z`iZl`k*

s De[`ZXk\j6

– N\ejfi ]X`cli\*

s Pj`e^ ?<O< d\el \mXclXk\ j\ejfi i\X[`e^j*

s >_\Zb n`i`e^ kf Y\ Zfii\Zk Xe[ Zfee\Zk\[*

s >_\Zb E- gcl^ `j gcl^^\[ Xe[ Zfee\Zk\[ kf Zfekifcc\i*

s >_\Zb mfckX^\ Xk E- g`e - kf Y\ ,*1 w 0*1 Q?>*

s >_\Zb jlggcp mfckX^\ Xk E- g`e / $BI?% kf g`e . kf Y\
Xggifo`dXk\cp -.*2Q?>*

s M\gcXZ\ j\ejfi*

-/5 Dek\ieXc A`c\ CXe[c`e^ @iifi

s JZZlij `] k_\ i\X[ fi ni`k\ gifZ\jj f] efemfcXk`c\

`e]fidXk`fe $`*\*( >fe]`^liXk`fe Xe[ j\kk`e^j% ]X`cj*

s De[`ZXk\j6

– Dek\ieXc ]`c\ i\X[ fi ni`k\ ]X`cli\*

s M\gcXZ\ Zfekifcc\i*

DDiiaaggnnoossttiiccss



TK 60275-4-MM-EN 181

Code Description Corrective Action

-0, @mXgfiXkfi N\Zk`fe Off Cfk

s JZZlij `] jlggcp X`i( i\klie X`i fi \mXgfiXkfi Zf`c

k\dg\iXkli\ i\X[j k\dg\iXkli\ Xk fi XYfm\ 2,>*

s De[`ZXk\j6

– AX`c`e^ _\Xk\i Z`iZl`k( _Xe^`e^ flkglk*

– AX`c`e^ \mXgfiXkfi ]Xe*

s JYj\im\ k\dg\iXkli\ i\X[`e^j kf cfZXk\ k_\ gifYc\d*

s Pj\ dXelXc ]leZk`fe k\jk kf [\k\id`e\ k_\ ]X`c`e^

Zfdgfe\ek*

s Pj\ k_\ k\jk\i kf [\k\id`e\ k_\ gifYc\d*

-0- Kfn\i Hf[lc\ C\Xk @oZ_Xe^\i Off Cfk

s JZZlij `] k_\ gfn\i df[lc\ _\Xk \oZ_Xe^\i k\dg\iXkli\

^\kj XYfm\ -,1>*

– N`eZ\ XZk`mXk`e^ k_\ _\Xk`e^ \c\d\ek `j k_\ ]Xi dfjk

_\Xk Xggcp`e^ jfc`[ jkXk\ jn`kZ_( XZk`mXk`e^ `j YpgXjj\[

kf i\[lZ\ k\dg\iXkli\*

s De[`ZXk\j6

– C`^_ k\dg\iXkli\ jliifle[`e^ k_\ Zfekifc Yfo*

– Kffi Zffc`e^ kf k_\ YXZb j`[\ f] k_\ Zfekifc Yfo*

s >_\Zb ]fi YcfZb\[ X`i ]cfn kf k_\ YXZb j`[\ f] k_\ Zfekifc
Yfo*

s <dY`\ek k\dg\iXkli\ d`^_k aljk Y\ _`^_*

-13 ?XkX cf^^\i =Xkk\ip AX`cli\

s A`idnXi\ m\ij`fe /*/*, fi e\n\i6

– JZZli `] k_\ YXkk\ip `j Zfee\Zk\[ Xe[ k_\ YXkk\ip
gifk\Zk`fe Z`iZl`k `j XZk`mXk\[ Xj X i\jlck f]

fm\iZlii\ek( fm\i)Z_Xi^\ fi fm\i)[`jZ_Xi^\*

– =Xkk\ip mfckX^\ dljk jkXp Y\cfn .*1Q X]k\i k_\ YXkk\ip

_Xj Y\\e Z_Xi^\[ ]fi k_i\\ d`elk\j*

s >_\Zb k_\ YXkk\ip g_pj`ZXccp( [`jdflek Xe[ \oXd`e\ n`i\j

Xe[ k_\ Zfee\Zk`fe kf k_\ Zfekifcc\i*

s M\gcXZ\ YXkk\ip*
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Diagrams
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Figure 47. MAGNUM PLUS

High Pressure Vapor

High Pressure Liquid

Low Pressure Liquid

Stage 1 Sub-Cooled High Pressure Liquid

Stage 2 Sub-Cooled High Pressure Liquid

Low Pressure Vapor 



BLANK PAGE



TK 60275-4-MM-EN

Figure 48. MAGNUM
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Figure 49. MP4000
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