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The maintenance information in this manual covers u nit models:
Base Units
MAGNUM+ 098212 098216 098218 098203
098219 098223 098580
098581 098582 098583
098585 098586 098587
098588 098589 098590
098591 098592 098593
098594
For further information, refer to:
Parts Manuals
MAGNUM Parts List TK 54356
Operation, Diagnosis and Refrigeration Maintenance Manuals
Diagnosing Thermo King Container Refrigeration Systems TK 41166
Electrostatic Discharge (ESD) Training Guide TK 40282
Evacuation Station Operation and Field Application TK 40612
Tool Catalog TK 5955
The information in this manual is provided to assist owners, operators and service people in the proper
upkeep and maintenance of Thermo King units.

Revision History

Rev.3 —TK 60275-4-MM (Rev. 3, 08/15) Add information per Service and Software Bulletins
since previous revision.

This manual is published strictly for informational purposes. The information so provided should
not be considered as all-inclusive or covering all contingencies. Thermo King Corporation
should be consulted if further information is required.

Sale of product shown in this manual is subject to Ther mo King’s terms and conditions.
This includes, but not limited to, the Thermo King Limited Express Warranty. Such terms
and conditions are available upon request. Thermo King 's warranty will not apply to any
equipment which has been “so repaired or altered ou tside the manufacturer’s plants as,
in the manufacturer’s judgment, to effect its stabi lity.”

No warranties, express or implied, are made regardi  ng the information,
recommendations, and descriptions contained herein. Th is includes warranties of
fithess for a particular purpose or merchantability , Or warranties arising from course of
dealing or usage of trade. The manufacturer is not resp onsible and will not be held liable
in contract or in tort (including negligence) for a ny special, indirect or consequential
damages. This includes injury or damage causedtov  ehicles, contents or persons, by
reason of the installation of any Thermo King produ ct or its mechanical failure.



Recover Refrigerant

At Thermo King, we recognize the need to preservet  he 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 re covery and limits
the loss of refrigerant into the atmosphere.

In addition, service personnel must be aware of Fede  ral regulations
concerning the use of refrigerants and the certificat ion of technicians.
For additional information on regulations and techn ician certification
programs, contact your local Thermo King dealer.

R-404A

WARNING: Use only Polyol Ester-based refrigeratioompressor oil in
R-404A. See Thermo King Parts Manual for part nuntbe

Do not mix Polyol Ester and standard synthetic corapsor oils. Keep Polyol
Ester compressor oil in tightly sealed containelSPolyol Ester oil becomes
contaminated with moisture or standard oils, dispoggmperly—DO NOT USE.

When servicing Thermo King R-404A unit, use only geservice tools certified
for and dedicated to R-404A refrigerant and Polye$ter compressor oils.
Residual non-HFX refrigerants or oils will contamiate R-404A systems.
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Safety Instructions

General Precautions

» Always wear goggles or safety glasses. Refrigerant liquid andybattiel can permanently damage
the eyes.

» Never operate the unit with the discharge valveedo Never close the compressor discharge valve
with the unit in operation.

» Keep your hands, clothing and tools clear of tiesfwhen the refrigeration unit is running. Ifsit i
necessary to run the refrigeration unit with coveraoved, be very careful with tools or meters being
used in the area.

» Check the condition of the gauge manifold hoses. Neverddidhes come in contact with a fan
motor blade or any hot surface.

* Never apply heat to a sealed refrigeration sysiegontainer.

* Fluorocarbon refrigerants produce toxic gases in the presence pémfiame or electrical arc. The
gases are severe respiratory irritants capablausficg death.

* Firmly tighten all mounting bolts. Check each bolt for correngil for their particular application.

» Use extreme caution when drilling holes in thet.ufihne holes may weaken structural components.
Holes drilled into electrical wiring can cause fimeexplosion. Holes drilled into the refrigeration
system may release refrigerant.

» Use caution when working around exposed colil fifg fins can cause painful lacerations.

» Use caution when working with a refrigerant or refreg®n system in any closed or confined area
with a limited air supply (for example, a trailegntainer or in the hold of a ship). Refrigerantteto
displace air and can cause oxygen depletion. This can iresuffocation and possible death.

» Use caution and follow the manufacturer’s suggeptadtices when using ladders or scaffolds

Refrigerant Oil Precautions

Observe the following precautions when working with or adowgfrigerant oil:

* Do not allow refrigerant oil to contact your eyes.

* Rubber gloves are recommended when handling Polyol Ezdedlyefrigerant oil.
* Do not allow prolonged or repeated contact witim sk clothing.

* Immediately wash all exposed skin after handling refrigeod.

Use the following First Aid practices if needed.

Eyes: Immediately flush eyes with large amounts of water. Continue flusbmaf least 15 minutes
while holding the eyelids open. Get prompt medical attention.

skin: Remove contaminated clothing. Wash thoroughly withp and water. Get medical attention if
irritation persists.

Inhalation: Move victim to fresh air. Restore breathing if nesary. Stay with victim until arrival of
emergency personnel.

Ingestion: Do not induce vomiting. Contact a local poison cointenter or physician immediately.



Safety Instructions

Electrical Precautions

The possibility of serious or fatal injury from etdcal shock exists when servicing a refrigeratimit.
Extreme care must be used when working with a refrigerainit that is connected to its power source.
Extreme care must be used even if the unit is not ngnhiethal voltage potentials can exist at the unit
power cord, inside the control box, inside any high voltage junction bthxe anotors and within the
wiring harnesses.

Precautions

In general disconnect the units power cord before repairing or changing any electrical

components.

Note that even though the controller is turned off, one of the phases is still live and represents

a potential danger of electrocution

Where turning of the unit is not possible (for example at voltage measuring or troubleshooting), follow
safety precautions below.

* Turn the unit On/Off switch to Off before connexctior disconnecting the unit power plug. Never
attempt to stop the unit by disconnecting the pgyheg.

* Be certain the unit power plug is clean and dry before coimgetto a power source.

» Use tools with insulated handles. Use tools thairmgood condition. Never hold metal tools in you
hand if exposed, energized conductors are within reach.

» Do not make any rapid moves when working with higltage circuits. Do not grab a falling tool or
other object. People do not contact high voltagesvan purpose. It occurs from an unplanned
movement.

» Treat all wires and connections as high voltagd ammeter and wiring diagram show otherwise.

* Never work alone on high voltage circuits on tefigeration unit. Another person should always be
standing by in the event of an accident to shuthefrefrigeration unit and to aid a victim.

» Have electrically insulated gloves, cable cuttard safety glasses available in the immediate itycin
in the event of an accident.

First Aid

IMMEDIATE action must be initiated after a persaastreceived an electrical shock. Obtain immediate
medical assistance.

The source of shock must be immediately removedt &wn the power or remove the victim from the

source. If it is not possible to shut off the power, the wire shmeilclit with either an insulated instrument
(e.g., awooden handled axe or cable cutters wittyheaulated handles). A rescuer wearing electrically
insulated gloves and safety glasses could alsthewwvire. Do not look at the wire while it is beiogt.

The ensuing flash can cause burns and blindness.

Pull the victim off with a non-conductive material if the victinsha be removed from a live circuit. Use
the victim’s coat, a rope, wood, or loop your l@thund the victim’s leg or arm and pull the victim off.
Do not touchthe victim. You can receive a shock from currémiving through the victim’s body.

Check immediately for the presence of a pulse asdiration after separating the victim from power
source. If a pulse is not present, start CPR (@dPdimonary Resuscitation) and call for emergency
medical assistance. Respiration may also be restored by using mouth-to-esastitation.
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Safety Instructions

Low Voltage

Control circuits are low voltage (24 Vac and 12 Y/dcis voltage potential is not considered dangsro
Large amount of current available (over 30 amperas)cause severe burns if shorted to ground. Do not
wear jewelry, watch or rings. These items can shoelectrical circuits and cause severe burnkeo t
wearer.

Electrostatic Discharge Precautions

Precautions must be taken to prevent electrostetoharge while servicing the MP-3000a
microprocessor and related components. The risk of significant damagestedtnenic components of
the unit is possible if these precautionary measare not followed. The primary risk potential desu
from the failure to wear adequate electrostatictdisge preventive equipment when handling and
servicing the controller. The second cause refulis electric welding on the unit and containersdig
without taking precautionary steps.

Electrostatic Discharge and the Controller

You must avoid electrostatic discharges when senyithe controller. Solid-state integrated circuit
components can be severely damaged or destroykdesd than a small spark from a finger to metal
object. You must rigidly adhere to the followingt&ments when servicing these units. This will dvoi
controller damage or destruction.

» Disconnect all power to the unit.
» Avoid wearing clothing that generates static eleityrigvool, nylon, polyester, etc.).

» Do wear a static discharge wrist strap (refer tol Teatalog) with the lead end connected to the
controller's ground terminal. These straps arelavia at most electronic equipment distribut@s.
notwear these straps with power applied to the unit.

* Avoid contacting the electronic components ondineuit boards of the unit being serviced.
» Leave the circuit boards in their static proofiiag materials until ready for installation.

« Return a defective controller for repair in thengastatic protective packing materials from whioh t
replacement component was removed.

» Check the wiring after servicing the unit for pibés errors. Complete this task before restoring
power.
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Safety Instructions

Welding of Units or Containers

Electric welding can cause serious damage to elactcircuits when performed on any portion of the
refrigeration unit, container or container chassis withrefrigeration unit attached. It is necessary to
ensure that welding currents are not allowed to flow thrahgtelectronic circuits of the unit. The
following statements must be rigidly adhered to mwkervicing these units to avoid damage or
destruction.

» Disconnect all power to the refrigeration unit.

» Disconnect all quick-disconnect wire harnesses from the back of thelEmt
» Disconnect all wire harnesses from the Remote Momlodem (RMM).

» Switch all of the electrical circuit breakers in the control box&Q@ff position.

» Weld unit and/or container per normal welding proceduresp i§eaund return electrode as close to
the area to be welded as practical. This will reduce kleéHpod of stray welding currents passing
through any electrical or electronic circuits.

» The unit power cables, wiring and circuit breakers rbastestored to their normal condition when
the welding operation is completed.

Removing Refrigerant Properly

Use a refrigerant recovery process that preverddsolutely minimizes refrigerant escaping to the
atmosphere. Fluorocarbon refrigerants are cladsifgesafe refrigerants when proper tools and
procedures are used. Certain precautions mustde\ad when handling them or servicing a unit in
which they are used.

Fluorocarbon refrigerants evaporate rapidly, freezinghamy they contact when exposed to the
atmosphere in the liquid state. In the event dtflote, attempt to protect the frozen area frorthir
injury, warm the affected area rapidly, and maimtaispiration.

» Eyes:For contact with liquid, immediately flush eyes with large amoahtgater and get prompt
medical attention.

e Skin: Flush area with large amounts of lukewarm waternbapply heat. Remove contaminated
clothing and shoes. Wrap burns with dry, sterilekypalressing to protect from infection/injury. Get
medical attention. Wash contaminated clothing before reuse.

» Inhalation: Move victim to fresh air and use CPR or mouth-todthoventilation, if necessary. Stay
with victim until arrival of emergency medical persel.

12



Safety Instructions

Warning

automatically R

Fans start

AXA0214

may be hot

Warning

Hot Components
Compressor discharge

AXA0215 o

Warning
High voltage

AXA0216
WARNING! °
TURN POWER OFF - —
BEFORE DISCONNECTING 3
DATALOGGER OR
CONTROLLER
AXA0217

T MAINTENANCE MANUAL FOR

PRECAUTIONS BEFORE WELDING
ON CONTAINER OR REFRIGERATION UNIT,

1. | Controller Nameplate

2. | Unit Nameplate

3. | Compressor Nameplate

Nameplate and Warning Locations

L,

BENO074
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Safety Instructions

Identifying Unit Safety and Warning Decals

Serial number decals, refrigerant type decals aamhivwwg decals appear on all Thermo Kimgguipment.
These decals provide information that may be needed to service or repaittigervice technicians
should read and follow the instructions on all warning decals. See Figure .

Locating Serial Numbers

Serial numbers can be found on the component’s platee

» Electric Motor Nameplate: Attached to the motor housing.

» Compressor Nameplate:On front of the compressor.

* Unit Nameplate: On unit frame in power cord storage compartment.

* MP-4000 Controller Nameplate:On top of controller.

Component Serial Number Identification

To better identify the different electronic compotse our supplier has changed their serial number
labeling on the MP-4000 controller and power modtitee label will show part number, date, and
sequence.

MP4000 Controller
New label shows controller ID ABS782800212245390

Part number Date 2012 24 wk  Sequence
ABS7828002 1224 5390

ID in controller would show 1224-5390

ARAZ2332

Figure 1: Label on Controller Figure 2: ID in Controll  er
[ Temperature Log LOSU1058950
(File Edit Tool Window
Data  Header |Info | Settings |
Time for transfer : 140811 15:46
Retriever ID : M-4000
Controller id : 1224-5390
Firmware version : 3.1.0 140612
Power module id : 1222-5370
Power Module firmware : 1.1.0 09121700
IK Unit id : 0912F1005895
IK Serial number : EQOF1005895
Trip begin : 120914 08:04

ARA2334

Figure 3: Controller ID Shown in Datalogger
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Service Guide

Service Guide

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

The following service guide table should be used as a guide mspecting or servicing components on
this unit.

Ever
Pretrip 1,003(/) A\Penz;riy Inspect/Service These Items
Hours
Electrical
. Perform a controller pretrip inspection (PTI) check.
. . . Visually check condenser fan and evaporator fan.
. . . Visually inspect electrical contacts for damage or loose connections.
. . . Visually inspect wire harnesses for damage or loose connections.
. . Download the data logger and check data for correct logging.
. Check operation of protection shutdown circuits.
Refrigeration
. . . Check refrigerant charge.
. . Check for proper discharge and suction pressures.
. Check filter drier/in-line filter for a restriction pressures.
Structural
. . . Visually inspect unit for damaged, loose or broken parts.
. . . Tighten unit, compressor and fan motor mounting bolts.
. . Clean entire unit including condenser and evaporator coils, and defrost drains.

NOTE: If a unit has been carrying cargo which conitgs a high level of sulphor or phosphorous (e.g.
garlic, salted fish etc.), it is recommended th#tan evaporator coil after each trip.
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Specifications

System Net Cooling Capacity— Full Cool

MAGNUM+ Model — Air Cooled
Condensing*

460/230V, 3 Phase, 60 Hz Power
Return air to Net Cooling Capacity Power
. Consump
evaporator coil
inlet 60 Hz 60 Hz 60 Hz Power
Capacity | Capacity kw
B/hr kw
21.1C (70 F) 56,700 16.603 11.55
1.7C(@35F) 40, 945 11.990 11.03
-17.8C (0O F) 24,785 7.258 7.57
-29C (-20 F) 17, 215 5,041 6.6
-35C (-31F) 14,000 4.104 6.03

*System net cooling capacity with a 38 C (100 F) ambient air
temperature and R-404A.

Evaporator Airflow Specifications

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
MAGNUM+ normal 5,250 4,515 17,914 3,900 3,353 13,300
MAGNUM+ extended 7,250 6,234 24,738 5,550 4,772 18,937
*System net heating capacity includes electric resistance rods and fan heat.

MAGNUM+
External Static 460/230V, 3 Phase, 60 Hz Power 380/190V, 3 Phase, 50 Hz Power
Pressure (water High Speed Low Speed High Speed Low Speed
column) m3hr | ftemin | mehr | ft¥min | m¥hr | ftgmin | méhr | fte/min
0mm (0in.) 6,560 3,860 3,170 1,865 5,480 3,225 2,710 1,595
10 mm (0.4 in.) 5,820 3,425 1,770 1,040 4,530 2,665 930 545
20 mm (0.8 in.) 5,000 2,940 — — 3,750 2,205 — —
30 mm (1.2in.) 4,430 2,610 — — 2,930 1,725 — —
40 mm (1.6 in.) 3,520 2,070 — — 1,870 1,100 — —
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Specifications

Electrical System Specifications

Compressor Motor:
Type

Kilowatts
Horsepower

RPM

Locked Rotor Amps

460/380V, 60/50 Hz, 3 Phase
4.48 KW @ 460V, 60 Hz

6.0 hp @ 460V, 60 Hz

3550 RPM @ 460V, 60 Hz
70 amps @ 460V, 60 Hz

Condenser Fan Motor:
Type
Kilowatts
Horsepower
Number: All Models
Motor:
RPM
Full Load Amps
Locked Rotor Amps

460/380V, 60/50 Hz, 3 Phase
0.55 kW @ 460V, 60 Hz

0.75 hp @ 460V, 60 Hz

1

1725 RPM @ 460V, 60 Hz
1.0 amps @ 460V, 60 Hz; 1.0 amps @ 380V, 50 Hz
3.9 amps @ 460V, 60 Hz; 3.7 amps @ 380V, 50 Hz

Evaporator Fan Motors:

Type 460/380V, 60/50 Hz, 3 Phase
Kilowatts 0.75 kW @ 460V, 60 Hz
Horsepower 1.0 hp @ 460V, 60 Hz

Motor:

RPM (Each): High Speed
Low Speed

Full Load Amps (Each): High Speed

Low Speed

Locked Rotor Amps: High Speed

Low Speed

3450 RPM @ 460V, 60 Hz
1725 RPM @ 460V, 60 Hz
1.6 amps @ 460V, 60 Hz
0.8 amps @ 460V, 60 Hz
10.5 amps @ 460V, 60 Hz
9.0 amps @ 460V, 60 Hz

Electrical Resistance Heater Rods:

Type
Number:

Watts (Each):

Current Draw (Amps):

Normal Capacity
Normal Capacity
Extended Capacity

Normal Capacity
Normal Capacity

Extended Capacity

Normal Capacity
Extended Capacity

460/380V, 60/50 Hz, 3 Phase

6 (18 ga wire)
3 (18 ga wire)
3 (16 ga wire)

680 Watts @ 460V, 60 Hz
1360 Watts @ 460V, 60 Hz
2000 Watts @ 460V, 60 Hz

5 amps total @ 460V across each phase at heater contractor

4.5 amps total @ 460V across each phase at heater contractor

Control Circuit Voltage:

29 Vac @ 60 Hz
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Specifications

Refrigeration System Specifications

Compressor:

Model No.: ZMD18KVE-TFD-277, Scroll
Refrigerant Charge:

MAGNUM+ 4.0 Kg (8.0 Ib.) R-404A

Compressor Oil Capacity

1.77 liter (60 oz.)*

Compressor Oil Type:

Polyol Ester Based Type (required), (refer to Tool Catalog)**

*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.

**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!

High Pressure Cutout Switch:

High Pressure Relief Valve:
Relief Temperature

Cutout 3240 + 48 kPa, 32.4 £ 0.5 bar, 470 + 7 psig

Cutin 2586 + 262 kPa, 25.9 + 2.6 bar, 375 + 38 psig

Low Pressure Cutout Switch:

Cutout -17 to -37 kPa, -0.17 to -0.37 bar, 5 to 11 in. Hg vacuum
Cutin 28 to 48 kPa, 0.28 to 0.48 bar, 4 to 7 psig

99C, 210F

Vapor Injection Control:

Modulation Cool or Power Limit

Vapor Injection Valve Energizes (Opens)
Vapor Injection Valve De-energizes (Closes)

Compressor Shutdown (Auto Reset)

Compressor Discharge Temperature Control:

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).

138 C (280 F)

6 C (10.7 F) below energize temperature
(132 C [123 F))

148 C (298 F)

Vapor Injection Valve (Compressor):

Voltage 24 Vac
Current 0.85 amps
Cold Resistance 5.6 ohms
Compressor Digital Control Valve:

Voltage 24 Vac
Current Draw 0.85 amps
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Specifications

Normal R-404A System Operating Pressures (Scroll Co  mpressor)
Container Temp. Operating Ambient Suction Pressure Discharge Pressure
Mode Temp.

27t038C, 80 (410 to 670 kPa, 4.10 to 6.70 2140 to 2650 kPa, 21.40 to

to 100 F bar, 59 to 97 psig 26.50 bar, 310 to 385 psig
21 C(70F) Cool

16t0 27 C, 60 [400 to 600 kPa, 4.00 to 6.00 1725 to 2140 kPa, 17.25 to

to 80 F bar, 58 to 87 psig 21.40 bar, 250 to 310 psig

27t038C, 80 (385 to 425 kPa, 3.85 to 4.25 1860 to 2380 kPa, 18.60 to

to 100 F bar, 56 to 62 psig 23.80 bar, 270 to 345 psig
2C(35F) Cool

16t0 27 C, 60 | 345 to 385 kPa, 3.45 to 3.85 1450 to 1860 kPa, 14.50 to

to 80 F bar, 50 to 56 psig 18.60 bar, 210 to 270 psig**

27t038C, 80 |214 to 228 kPa, 2.14 to 2.28 1515 to 2035 kPa, 15.15 to

to 100 F bar, 31 to 33 psig 20.35 bar, 220 to 295 psig**
-18C (0 F) Cool

16to 27 C, 60 |200 to 215 kPa, 2.00 to 2.15 1100 to 1515 kPa, 11.00 to

to80 F bar, 29 to 31 psig 15.15 bar, 160 to 220 psig**

271038 C, 80 145 to 160 kPa, 1.45 to 1.60 1450 to 1965 kPa, 14.50 to

to 100 F bar, 21 to 23 psig 19.65 bar, 210 to 285 psig**
-29 C (-20 F) Cool

16t027 C, 60 [130 to 145 kPa, 1.30 to 1.45 1035 to 1450 kPa, 10.35 to

to80 F bar, 19 to 21 psig 14.50 bar, 150 to 210 psig**

Suction and discharge pressures vary too greatly during Modulation Cool to use for evaluating or diagnosing refrigeration
system performance. During the Modulation Cool mode, the suction pressure will vary between 100 and 450 kPa, 1.0 and 4.5
bar, 15 and 65 psig depending upon the percent (percent) cooling capacity.
**Discharge pressure is determined by condenser fan cycling.

MP-4000 Controller Specifications,

Temperature Controller:

Type

MP-4000 is a controller module for the Thermo King Magnum-+
Unit. Additional requirements can be met by means of expansion
modules. The MP4000 is solely responsible for temperature
regulation of the reefer container, but other monitoring equipment
can be used in conjunction with the MP 4000 - such as a chart
recorder.

Setpoint Range

Digital Temperature Display

-40.0 to +30.0 C (-31.0 to +86.0 F)
-60.0 to +80.0 C (-76.0 to +176.0 F)

Controller Software (Original Equipment):

Version

See controller identification decal

Defrost Initiation:

Evaporator Coil Sensor

Manual Switch or Demand Defrost Initiation: Coil must be
below 18 C (65 F). Defrost cycle starts when technician or
controller requests defrost initiation.

Timed Defrost Initiation:  Coil must be below 4 C (41 F). Defrost
cycle starts 1 minute after the hour immediately following a
defrost timer request for defrost initiation. For example, if the
defrost timer requests a defrost cycle at 7:35, the defrost cycle
will start at 8:01. Datalogger will record a Defrost event for each
interval in which a Defrost cycle is pending or active (i.e. both the
8:00 and 9:00 data logs).
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Specifications

MP-4000 Controller Specifications (Continued)

Demand Defrost

Demand defrost function initiates defrost when:

e Temperature difference between the return air sensor and
defrost (evaporator coil) sensor is too large for 90 minutes

e Temperature difference between the supply air sensors and
return air sensor is too large

Defrost Timer:

Chilled mode

Evaporator Coil Temperature must be below 5C (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.

Frozen mode

Every 8 hours of compressor operation. Defrost interval increases 2
hours each timed defrost interval. Maximum time interval in Frozen
mode is 24 hours.

Reset to Base Time

Defrost timer resets if the unit is off more than 12 hours, setpoint is
changed more than 5 C (9 F) or PTI pretrip test occurs.

Defrost Termination:

Defrost (Coil) Sensor

Chilled mode: Terminates defrost when coil sensor temperature
rises to 18 C (65 F).

Frozen mode: Terminates defrost when coil sensor temperature
rises to 18 C (65 F).

Termination Timer

Terminates defrost after 90 minutes at 60 HZ operation if coll
sensor has not terminated defrost (120 minutes at 50 Hz operation)

Power Off

Turning Unit On/Off switch Off terminates defrost

Compressor Shutdown Protection
(Auto Reset):

Stops Compressor
Allows Compressor Start

148 C (298 F)
90 C (194 F)

Bulb Mode:

Evaporator Fan Speed Settings

Flow High: High speed only
Flow Low: Low speed only

Flow Cycle: Fans will cycle between low and high speed every 60
minutes

Defrost Termination Temperature Setting

410 30 C (40 to 86 F)

Physical Specifications

Fresh Air Exchange Venting System
(Adjustable):

MAGNUM+

0 to 225 m3/hr (0 to 168 ft3/min.) @ 60 Hz
0 to 185 m3/hr (0 to 139 ft3/min.) @ 50 Hz

Evaporator Fan Blade Specifications:

MAGNUM+:

Diameter 355 mm (14.0in.)
Pitch 25°
Number of Fans 2
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Specifications

Physical Specifications (Continued)

Weight (net):
MAGNUM+ Base Unit

380 Kg (875 Ib.)

Water-cooled Condenser-Receiver Option

13.6 Kg (30 Ib.)

A
B e— | —>]
H
* * ® * * 3 * [ ] *
3 .p':','% ----- " (] r I
» .. lo]
®
A THERMO KING A
D
E
ki 2 o F
{
. =
1
1 o}
8}
G o o
L
® o]
0! N ]
[3 * » * » 3 * )
G——
AMA313

Unit Dimensions:

A = Flange Width

2025.5 mm (79.74 in.)

B = Gasket Width

1935 mm (76.18 in.)

C = Unit Width
D = Flange Height

1894 mm (74.57 in.)
2235.2 mm (88.00 in.)

E = Gasket Height

2140 mm (84.25 in.)

F = Unit Height
G = Gasket Depth

2094 mm (82.44 in.)
72 mm (2.83 in.) from back of flange

H = Maximum Protrusion

37 mm (1.46 in.) from back of flange

I = MAGNUM+

420.0 mm (16.54 in.) from back of flange

J = MANGUM+

Evaporator Access Door

Figure 1: Physical Specifications
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Unit Description, Features & Options

Introduction

This chapter will briefly describe the followingeins:
* General Unit Description.

» Standard Component Descriptions.

» Optional Component Descriptions.

General Description

MAGNUM units are all-electric, single-piece, refrigéion units with bottom air supply. The unit is
designed to cool and heat containers for shipboaoserland transit. The unit mounts in the frontlwa
the container. Fork lift pockets are provided fwstallation and removal of the unit.

The frame and bulkhead panels are constructed of aluminum aneadesl tio resist corrosion. A
removable evaporator compartment door provides service aédlessmponents except the evaporator
coil and electric heaters can be replaced from the &fothte unit.

Each unit is equipped with an 18.3 m (60 ft.) poeagsle for operation on 460-380V/3 Ph/60-50 Hz
power. The unit power cable is stored below the cbbiwx in the condenser section.

Each unit is equipped with 460-380V/3 Ph/60-50 Kxiic motors. An automatic phase correction
system provides the proper electrical phase seqdencendenser fan, evaporator fan and compressor
operation.

A\
/BEN074

Figure 2: MAGNUM+ Unit

The MAGNUM+ container unit features the following cammgnts. Each component will be described
briefly on the following pages.:

» Scroll Compressor

» Compressor Digital Control Valve

» Economizer Heat Exchange System
» Temperature Sensors
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Unit Description, Features & Options

* Fresh Air Exchange System

* Receiver Tank Sight Glass

e Evaporator Fans

» Condenser Fan Control

» Suction/Discharge Pressure Sensor (Optional)

* Remote Monitoring Receptacle Option (4-pin) (op&b

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

* USDA Cold Treatment Temperature Recording (Optiona

* Advanced Fresh Air Management (AFAMNd Advanced Fresh Air Management RBEAM+)
(Optional)

Scroll Compressor

The scroll compressor features a digital port anthtermediate suction port.

Digital Port

The digital port provides cooling capacity control. The digait is located at the top of the scroll
assembly on the compressor body. When energizeditiital Control valve disengages the scroll set.
This reduces pumping capacity to zero.

Intermediate Suction Port

The intermediate suction port draws suction gas fitee economizer heat exchanger into the scroll
assembly of the compressor. The scroll seals eftittion port. This prevents economizer gas from
leaking back to the main suction port. It also preg the economizer gas pressure from influengiag t
cooling capacity of the unit evaporator (main sutijas pressure).

Figure 3: Scroll Compressor
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Unit Description, Features & Options

MP-4000 Controller

The MP-4000 is an advanced microprocessor controller that has beallgplesieloped for the control
and monitoring of refrigeration units. See “Controller Descriptiah@perating Chapter” for more
detailed information.

1

BENO074

1. MP-4000 Controller

Figure 4: MP-4000 Controller

Power Module Fuses

The PM-4000 Power Module in the MAGNUM Plus uniesdJltra Fast 20 amp fuses to protect the
power module and are not interchangeable with th80dB 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 3®0w and black fuse holder) is:
P/N 419286Fuse & Holder Blk MP4000

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 dndtvidual fuse and holder part number for the X063
will supersedes to the kit number once inventonysisd up.

PM 4000 Power Module
Black Holder
FF 20 amp Fuse

MP 3000 MRB
Red Holder

F 20 amp Fuse

ARAZ2301

Figure 5: Power Module Fuses
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Unit Description, Features & Options

Compressor Digital Control Valve

The MP-4000 controller pulses the Compressor Digital Comdtehsid valve between open and closed
positions. This provides precise cooling capacity control. No pumm diawction or warm gas bypass
control is used in conjunction with the Compressor Digital Contrelevé&ee the “General Theory of
Operation Chapter” for more detailed information.

AXA0428

Figure 6: Compressor Digital Control Solenoid Valve

Economizer Heat Exchange System

An economizer heat exchange system replaces the camadriteat exchanger. The economizer Heat
Exchange system subcools the liquid refrigeranbieeit reaches the evaporator expansion valve.
Subcooling liquid refrigerant increases the cookfficiency and capacity of the evaporator. See the
“General Theory of Operation Chapter” for more dethinformation.

W AxA0427

Figure 7: Economizer Heat Exchanger

Temperature Sensors

Each sensor element is connected to a cable akdgettin a sealed stainless steel tube. The tetopera
signal from the sensor is transmitted through the cable. R0I'typé temperature sensors are used to
sense temperatures for the:

e Supply Air

* Return Air

» Evaporator Coil

» Condenser Coil

* Ambient Air

The compressor sensor is of Thermistor type and is located in thepab the compressor.

These sensors are field replaceable. Five senseptacles are provided; three USDA and one cargo
temperature.
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Unit Description, Features & Options

Fresh Air Exchange System

The fresh air exchange system removes harmful demescontainers carrying sensitive perishable
commodities. The fresh air vent is located aboeecthntrol box. The fresh air vent is adjustable to
accommodate a variety of frozen and chilled loagrapng conditions.

.| BENO75

|1. |Fresh Air Exchange Vent |

Figure 8: Fresh Air Exchange Vent

Receiver Tank Sight Glass

The receiver tank contains a sight glass which has three sittmthiad indicate the level of refrigerant in
the tank for checking the refrigerant charge. Astwe indicator in the sight glass changes color to
indicate the level of moisture in the system.

AXA0371

1. |Moisture Indicator:
Light Green = Dry
Yellow = Wet

2. |Outer ring is color coded. Compare to
indicator.

Figure 9: Receiver Tank Sight Glass

Evaporator Fans

MAGNUM models are equipped with either 2 or 3 evaporator fansnédels feature 2-speed motors.
The evaporator fans operate continuously to circulate air insideniteiwer. The evaporator fans operate

on:
» High and low speed for chilled cargo at setpoait9.9 C (14.1 F) and above

* Low speed for frozen cargo at setpoints of
-10 C (14 F) and below
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Unit Description, Features & Options

The evaporator fan low speed RPM is one-half the high speed RPM.

The controller determines evaporator fan motor @fxesed on the setpoint temperature and the
Economy mode setting.

NOTE: If Non-Optimized mode is on:

» Chill Loads: Evaporator fans operate on high speed

* Frozen Loads: Evaporator fans operate on low sgee

NOTE: If optimized mode is on:

» Chill Loads: Evaporator fans operate on high and loweed - depending on the need for cooling.

» Frozen Loads: Evaporator fans operate on low speed and stops wWiese is no need for cooling.

Condenser Fan Control

The controller also uses a proportional-integraivdgive algorithm to control the condenser temperature
and ensure a constant liquid pressure at the expanalve. The condenser fan operates continuaaosly
high ambients. In low ambient conditions, the cdfgraycles the condenser fan on and off to mamé#ai
minimum condenser temperature. The controller mainmgimum 30 C (86 F) condenser
temperature on Chill loads and a minimum 20 C (b8dhdenser temperature on Frozen loads.

USDA Cold Treatment Temperature Recording (standard )

The MP-4000 controller includes provisions for tise of three or four USDA sensors. These sensors
allow temperatures in various areas of the lodaetanonitored and recorded for United States
Department of Agriculture use in monitoring Cold Treant shipments.

When USDA sensors are installed, the controlleravitomatically detect each sensor and activate data
logging. However, the USDA Type screen in the Ggunfation menumustbe set to the correct sensor
setting and each USDA sensoustbe calibrated to comply with USDA temperature rdoay
requirements.

Figure 10: Water-Cooled Condenser/Receiver Tank
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Unit Description, Features & Options

Unit Options

This unit is available with several options tha bBsted in Figure 11. These options are specifiedn
placing the order. These options are briefly désction the following pages.

Electronic Chart Recorder (Optional)
AVL, AFAM, AFAM+ Options

USDA Sensor Receptacle (Access from Inside Container)
(Optional)

Remote Monitor Modem for Power Line Communications
(REFCON control modem inside Control Box) (Optional)

5. [Suction/Discharge Pressure Transducer (Optional)

Figure 11: Optional Components
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Unit Description, Features & Options

Electronic Chart Recorder (Optional)

The electronic chart recorder will take the datgkrgdata from the controller and print the return a
sensor values.

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

A REFCON remote monitoring modem is provided tangeremote monitoring via the power cable.
High speed transmission reads all controller information. Data cabelstrieved from the data logger
via high speed transmission.

Suction and Discharge Pressure Sensors (Optional)

Pressure sensors can be added to the unit to yispiaal suction or discharge system pressure. The
display will show a reading and a bar graph. Uait be configured suction only, discharge only, or
suction and discharge.

Water-Cooled Condenser/Receiver Tank (Optional)

A water-cooled condenser/receiver provides the unit with above émd deck operating capabilities.
Condenser fan control is provided in software oalyondenser Fan Selection switch or a Water Pieessur
switch. Starting April 2005 we have added a shutaffe on the outlet tube of the water-cooled
condenser.

Condenser fan switch is a software key. This swiggbrovided on the control box with the water-@mubl
condenser option. Place the Condenser Fan On/Off simitble Water position for water-cooled
condenser operation.

Figure 12: Water-Cooled Condenser/Receiver Tank
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Unit Description, Features & Options

Air Ventilation Logging (AVL - Optional)

AVL is used for detecting and logging the fresheaichange position on the manual fresh air vent.
The opening angle of the fresh air vent is congetbean output signal from approximately 2-5 volts.
The disk opening is detected in steps of 0-125, 136, 215 and 225 fr.

See “Air Ventilation Logging (AVL)” on page 112 fonore information.

Advanced Fresh Air Management (AFAM) System (Option  al)

An advanced microprocessor controlled fresh air gameent system provides programmable control of
air exchange rate, programmable delayed vent ogeautomatic closure of air exchange vent during
low ambient conditions, and data logging of airtextge rate and vent opening delay interval.

The AFAM system includes a door control module,t\ad@or and vent grille. The MP-4000 controller
sends a communication signal to the door contraluteoto position vent door to desired position. The
controller can also be set to delay opening ohfa@svent for up to 48 hours (in 1 hour increments). This
allows faster product temperature pull-down.

See “Starting the AFAM System” on page 114 for maofermation.

AFAM Operation

The system is pre-calibrated for air exchange rated@®@5 ni/hr. (0 to 132 f/min.). The actual door
position is based on the air exchange setting laagdwer supply frequency.

1—

2—

3 BENOTE

1. |Vent Door
2. |Door Control Module

Interface Module Board and Cable (mounts in
Control Box)

4., |Grille

Figure 13: AFAM System

If the controller identifies a component failurerithg unit startup, an alarm is recorded in the controller
display and data-logger memory. If a power loss xatter the AFAM system is turned on, the
controller automatically operates the vent dooebas the previous AFAM Delay and AFAM Rate
settings when power is restored.
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Unit Description, Features & Options

AFAM Vent Door Assembly

A microprocessor controlled vent door provides programmable control afrteechange rate. The vent
door is adjusted to the desired position by a dewot motor and linkage assembly, shown in Figure 14
The system is pre-calibrated for air exchange rates of O to ZBE (0 to 132 f/min.). The use of the
AFAM system should be established by the shipper.

WARNING: After installing or servicing the AFAM door,&move all tools and install the vent
grille before starting the AFAM system. Failure t@place the vent grille before turning the
AFAM system on may result in personal injury or unilamage.

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

If the controller identifies a component failure during unit sg@gran alarm is recorded in the controller
display and data-logger memory. If a power lossiocafter the AFAM system is turned on, the
controller automatically operates the vent dooetasn the previous AFAM Delay and AFAM Rate
settings when power is restored.

Actuator
Shaft
Cotter Pins
4. [Pin clevis

AN

Figure 14: Vent Door Adjustment

Advanced Fresh Air Management Plus (AFAM+) System ( Optional)

The Advanced Fresh Air Management Plus (AFAM+) Syspeovides programmable control of the £O
level in the container. The controller can be seatdantrol the CQlevel in the container from 0 to 25

percent. See “Advanced Fresh Air Management Plus (APAS/stem” on page 117 for more
information.
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Rear Download and USDA Receptacle Panel (Access from Inside Container)
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Figure 15: Unit Front View
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y\

AXA0238

Evaporator Grille

Air Channels

Fresh Air Inlet

Top Rear Plate

Bottom Rear Plate

S I e N

USDA Receptacle Panel:

e Controller Communications and Data Download Port
e USDA1/Spare 1 Sensor Connection

e USDAZ2/Spare 2 Sensor Connection

e USDAZ3/Spare 3 Sensor Connection

e Cargo (Pulp) Sensor Connection

Figure 16: Unit Back View
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Unit Description, Features & Options

1. | Sensor Kit 15. | Humidity Sensor

2. | Evaporator Fans Harness 16. | Vapor Injection Valve

3. | Power Cable Bracket 17. | Compressor Sensor

4. | Power Cable 18. | Digital Valve

5. | Power Plug 19. | Control Box

6. | Scroll Compressor 20. | Compressor Cable

7. | HPCO Switch 21. | Liquid Tite Connector

8. | Heater Group 22. | Cable Connection

9. | Condenser Fan Motor 23. [ Cable Supply

10. | Condenser Fan Harness 24. [ Kit CO2/02 RS485 sensor
11. | Evaporator Fan Motor 25. | Humidity Sensor (for OOCL)
12. | USDA Receptacle Panel 26. | Temperature Sensor

13. | Suction Transducer 27.

14. | Pocket Sensor

Figure 18: Electrical Components
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Unit Description, Features & Options

Metric Hardware Torque Charts

Bolt Size
Bolt Type M6 M8 M10 M12
and Class*
N.m (Ft.-Ib.) N.m (Ft-Ib.) N.m (Ft.-Ib.) N.m (Ft-lb. )
HH—CL5.8 69 (47) 1216 (9-12) 27-34 (20-25) 48-61 (35-40)
HH-CLB88 10-13 (7-10) 20-27 (15-20) 41-47 (30-35) 75-88 (55-65)
HH—CL10.9 14-17 (10-13) 27-34 (20-25) 54-68 (40-50) 102-122 (75-90)
HH—CL 12.9 17-21 (12-16) 41-47 (30-35) 68-81 (50-60) 122-149 (90-110)
HH—SS 2) 10-13 (7-10) 20-27 (15-20) 41-47 (30-35) 75-88 (55-65)
Bolt Size
Bolt Type and M14 M16 M18 M22
Class*
N.m (Ft.-Ib.) N.m (Ft.-Ib.) N.m (Ft.-Ib.) N.m (Ft-lb. )
HH-CL58 75-88 (55-65) 115-135 (85-100) 177-216 (130-160) | 339-406 (250-300)
HH—CL88 | 115-135 (85-100) 177-216 (130-160) | 271-339 (200-250) | 475-610 (350-450)
HH_CL 109 | 136-176 (100-130) | 224-298 (180-220) | 393-474 (290-350) | 678-813 (500-600)
HH_CL12.9 | 177-216 (130-160) | 285-352 (210-260) | 448-542 (330-400) | 881-1016 (650-750)
HH—SS (2) 115-135 (85-100) 177-216 (130-160) | 271-339 (200-250) | 475-610 (350-450)

*HH = Hex Head, CL = Class.
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Controller Description

Controller Description

The MP-4000 is an advanced microprocessor controller. It has beéallgpia/eloped for the control
and monitoring of refrigeration units. The controller contains the fofigwiasic features:

Temperature/Message Status Display: *Temperature area. Displays Return air sensor, Sugapsensor,
and Setpoint

* Message area. Displays Alarms, Message and Clantroénu
Keypad:

* F1 - F4 Function keys navigate within the Status Dyspla

e 2 Status LED indicators

» Special Function keys. ON/OFF, PTI, Defrost

Controller Back-up Battery

Every Controller has a Back-up Battery. This wilbe the controller to be energized if the unitist
connected to shore power. The technician can chsetgjags in the controller - Setpoint, etc.

Press the ON/OFF key, the controller will energire stay energized for 25 sec, by pressing any of the
Menu keys the 25 sec timer will reset to 20 sec.

Controller Input and Output Signals

The MP-4000 microprocessor controls all unit fumes to maintain the cargo at the proper temperature
The controller also monitors and records system famltsperforms pretrip.

The MP-4000 controller uses advanced solid-staégmted circuits to monitor and control unit
functions. The controller monitors inputs from:

e Return Air Sensor

e Supply Air Sensor

» Evaporator Coil Sensor

* Condenser Coil Sensor

* Ambient Sensor

e Humidity Sensor

e USDA (Spare) Sensors 1, 2 and 3

e Compressor Discharge Line Temperature Sensor

* High Pressure Cutout Switch/Discharge Pressured@en
* Low Pressure Cutout Switch/Suction Pressure Sensor
* Phase measuring circuits

e Current measuring circuits

* \oltage measuring circuits

Output signals from the controller automatically regulateill functions including:
» Compressor operation

» Condenser fan operation
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Evaporator fan motor operation
Compressor digital valve
Vapor injection valve
Dehumidify valve

Electric heaters

Phase selection

Tuesday, 06 January, 2009 14:10:21

rH AL LoPrs HiPrs

0%
$
| 5.0%

CHILLED
HEATING

((ALARM |( GF )[SETPOINT)( MENU |

M F2 F3 F4
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Standard Display

Function Keys

Special Function Keys
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Figure 19: MP-4000 Controller Display Panel




Controller Description

Standard Display

The Standard Display is a ¥4 VGA graphical type display.t&@hmgerature can be displayed in Celsius or
Fahrenheit.

The standard display will display the controllirepsor and Setpoint. The Setpoint will be the low
reading with the C or F.

Once a key is pressed the Standard display wihghao the Unit Status Display. After 2 min of no key
activity the display will return the Standard display.

0.0

0.0C

Figure 20: Standard Display

BEN 045

Idle Screen

After approximately 30 seconds of inactivity themlay will go into hibernation and one of the following
symbols will be displayed. Display alternates bemthe Idle screen and the standard display during this
time.

The happy face => everything is OK
The Disgruntled face => we do have a warning
The unhappy face => we do have an alarm

Checkmark Symbol

The checkmark symbol indication that a Smart Pl tegently been running and no
problems was found.

The checkmark will only be shown in the normal @pien state. This symbol will appear at
the left hand corner of the idle screen display.
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Unit Status Display

Tuesday. 06 January, 2009 14:10:21

o

[

SP
5% Wl 5.0

CHILLED
HEATING

((ALARM ][ cfF  ](SETPOINT){ MENU |

Figure 21: Unit Status Display

The Unit Status display will show.

Looking at the display from top to bottom

» Date and Time / Alarm Warning

* rH Relative Humidity sensor

* AVL Door Position/AFAM+

* LoPrs Low Pressure Transducer

» HiPrs High Pressure Transducer

* RA Return air sensor

e SA Supply air sensor

» SP Setpoint

* Mode Icons Compressor ON, Heater ON, Evap Fan ON
» Capacity Bar Graph Percentage of mode (100% li®f)l
* Mode Description unit operation

* F1 - F4 Key Functions ALARM C/F SETPOINT MENU

Glossary of Symbols

- Alarm

- Pretrip Inspection / Test in Progress

- Heating

- Evaporator Fan High Speed

- Evaporator Fan Low Speed

- Condenser Fan On

- Watercooled

- Dehumidification

- Defrost

K& [81 @ oo [ [ [
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Glossary of Symbols (Continued)

- Compressor On Unloaded

- Compressor On loaded without Vapour Injection

- Compressor On loaded with Vapour Injection

- SmartPTI has recently been running and no problems found

- Controlling mode optimized

- Controlling mode economy

- Bluetooth

- Cell Phone

- GPS Signal

- RMM

- Battery Full (Datalogger Battery)

- Battery Charging (Datalogger Battery)

- Battery state not known. Temperature to low or high, charger suspended. (Datalogger Battery)

e mEeni B EE S EH N |- x| o

- Battery Error (Datalogger Battery)

Glossary of Mode Descriptions

Chilled/Cooling

Chilled cooling is a mode where the Unit setpasnget to above -10C. The function here is to meinta
setpoint temperature by controlling the temperature on thdysaiop

The supply air is not allowed to be lower thangbgoint. Chilled/cooling mode can operate the imnit
different modes where the compressor can run lgaddédaded/loaded and vapor injection depending on
the need for cooling capacity. The condenser fdinoperate in an on/off algoritim depending on the
temperature on the condenser. The evaporator fans will operateeintegh or low speed mode
depending on the need for capacity.
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Chilled/Heating

Chilled heating is a mode the Unit setpoint istesetbove -10C. The function here is to maintain setpoint
temperature by controlling the temperature on thpply air.

The supply air is not allowed to be lower thangb#oint. Chilled heating mode can operate the unit
where only the evaporator fan low speed is runnimgperator high speed is running or evaporator high
speed and heat is on.

Frozen/cooling down

Frozen/cooling down mode where the Unit setpoiseisto below -10C. The function here is to maintain
setpoint temperature by controlling the temperature on thenraitur

Frozen/cooling down mode can operate the unitffiergint modes where the compressor is loaded and
vapor injection is on/off. The condenser fan will operate inrapff algoritim depending on the tempera-
ture on the condenser. The evaporator fans willaipan low speed mode or off.

Defrost

Defrost is a situation where the unit either on dedor timing is defrosting the evaporator coile Tmit
is heating with the heating elements awaiting 18C on the evaporator sensor.

When the set Defrost termination temperature istred, the unit will return to the operation mode
depending on the setpoint.
PTI

PTl is a pretrip inspection and is used to diagrtbeecondition of the unit. There are a possibility to
chose between several type of PTI’s depending on the test nesgedr® the functionality of the unit.

Function Keys

The function keys are the F1 - F4 keys locatedvodie display. They allow the operator to move
quickly to a specific area of the information otoithe controller menu.

Function keys will change based on what menu is active in the display

[(ALARM 1 c/F )(SETPOINT)( MENU ]

F1 F2 F3 F4
BEN 056

Figure 22: Function Keys
 F1 ALARM key: Press to view an explanation for the current alarmegipres
* F2 C/F key: Press to view alternate temperature scale Cetdiadrenheit in display.

» F3 SETPOINT key: Press to enter Setpoint menu. Press B2 E® Down keys to increase or
decrease the Setpoint. Press and Hold F4 until you are returned backtortireenu.

*  F4 MENU key: Press to view the extended Menu for the 00R4
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Indicator LEDs

Two status indicator LEDs are located just underifh-F4 function keys

Green Led Flashing | Temperature approaching in-range
Solid Temperature In-Range
Red Led Flashing Alarm present and has not been
acknowledged
Solid Alarm present and has been acknowledged

Three Special Function Keys

The Special Function keys are located around the TK Logo. Bpesél function key allow the operator

to move quickly to perform a specific function

PTI

“-..If
..-"I"\-

ON
OFF

Figure 23: Special Function Keys

PTI | Pre-Trip Inspection
* Defrost

ON [ Unit On/OFF Control
OFF
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Controller Description

MP-4000 Software

The various software versions are listed below.

Software Version 2.3.4 100927

Release Date

New Features

September 2010

Unit Running No Display
If PTI key is pressed before unit is up and running, unit could run with no display. Added
time delay to key function.

OOCL Unit Features Added for MAGNUM SL 211
Unit runs non optimized mode
OOCL Defrost termination
OOCL PTl rules

RMM+ Added for TAL
TAL prefixes allowed for the RMM+ option

Shorter Logging Intervals Default OFF
1 min and 5 min logging, after 24 hrs default back to 1 hour logging
15 min logging after 30 days default back to 1 hour logging
30 min logging will not default back

Index for Event with RMM+
Added index to events for RMM+
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Software Version 2.3.6 110301

Release Date

New Features

April 2011

Cold Treatment Feature
Cold Treatment (CT) has been added for all prefixes except OOLU.

Multi Temperature Settings
Multi Temperature settings has been add for all prefixes (including OOLU).

Chilled PTI Chilled
PTI test only has been added as a selection under the COMMANDS menu. Test will end
after MAINTAINING 0OC (32F) TEST is completed.

Cold Ambient Battery Issue
Heater remains OFF for the first 10 min of unit operation. Once energized will monitor
voltage, if decreased will de-energized heater for 30 min, repeat.

Warning Message 39 Battery Error added
After battery heater is energized and controller does not see temperature rise, will active
Warning 39 Battery Error before Alarm 123 Datalogger Battery Error.

PTI Pull Times Logged
During PTI tests, FULL and CHILL, the pull down or Approaching times are logged. Need
Logview version 5.9.8 or higher to view.

Warning 38 HIGH VOLTAGE ON LINE
High voltage max limit has been increased from >505 VAC to >515VAC.

Power Limit Mode Based on Condenser Temperature
If condenser temperature is >64 C unit will enter power limit mode.

AFAM Door Closes HLX
Units with prefix HLX. The AFAM door will close when Power OFF key is pressed.

MTS and CT Disabled after PTI
After a PTl is completed or unit OFF for >5 days, MTS and CT will be disabled.

RMM Enables for UACU Units
MP4000 has the RMM built in. RMM features enables for prefixes UACU473411 to
UACUA473710 (300 units).

Discharge Pressure now in Data Menu
Discharge pressure can now be viewed in the DATA MENU, if no transducer it will be
calculated using Condenser and Ambient temperatures.

Mode Flags Added
Mode flags for MTS, CT, Ca, and Capacity Limitation added to the Temperature log.

Defrost Termination Temperature and Interval Hours Limited
When USDA is ON, user can adjust defrost termination temperature from +4C to +18C or
Interval time from 3 hours to 12 hours. OOCL request, all users

Trip Start All Temperature Logged
When a Trip Start is activated all temperature sensors and RH is logged. Needed for
Logview function.

AFAM PTI Added
AFAM PTI added to COMMAND menu.

Gas Sensor to be OFF when not Selected
To save the life of the gas sensor if AFAM+ is not selected sensor will be not be power ON/

Backlight ON
Display backlight will be on all the time.

Event Log Available in display
Can now view the Event Log on the display. 100 logs back

Display timer
Main display idle for 5 min, Display goes to scroll every 3 sec Set point to Controlling
Sensor Temperature. Additional 5 min goes to scroll every 3 sec Smiley Face to
Controlling Sensor Temperature
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Software Version 2.3.7.0 110608

Release Date

New Features

June 10, 2011

MTS and CT Feature Selectable
MTS and CT must be selected through the CONFIGURATION/OPTIONS menu, “MTS
FEATURE ON/OFF” oCT FEATURE ON/OFF”. CT is not allowed with OOCL prefix.

MTS Feature Selects Present Set Point
MTS feature will now select the present set point as first set point and not the last MTS set
point.

USDA Trip Defaults OFF
When all the USDA sensors are removed from unit, the USDA feature will default to OFF.

Dehumidify Improvement
Unit running dehumidify the evaporator fans will change momentarily from low to high
every hour, to blow water off coil

Battery Heater Disabled
If battery sensor errors battery heater will be disabled.

Compressor Temperature Reading
Compressor sensor reading returns to the data menu.

Heating Element Type
Heating element type has been added to CONFIGURATION/UNIT CONFIG menu. Units
with 3 heaters show “EXTENDED CAPACITY” unit with 6 heaters show “NORMAL
CAPACITY".

C to F or F to C Display Change
Press the C/F key to change the display from C to F or F to C, if another key is pressed or
display returns to main display, display will return to original C or F.
To permanently change the display from C to F or F to C, press and hold the C/F key.
Message will appear ARE YOU SURE? Select YES or NO to change.
Permanent display change not allowed with OOCL or HL prefix

Viewing Event or Temperature Logs in Display
Now can select under DATALOGGER/INSPECT LOGS. INSPECT EVENT LOGS,
INSPECT TEMPERATURE LOGS, INSPECT SMART LOGS (Event/Temp logs together)
on main power or battery power.
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Software Version 2.3.8.0 110628

Release Date

New Features

June 29, 2011

Padlock Option
The Keypad Lock feature has been added for all customers. In PADLOCK state no user
intervention is allowed. Option is found in CONFIGURATION/UNIT SETTING/PADLOCK
OPTION. Default is OFF. Select PADLOCK OPTION and select ON, press hold the F4 key
to lock. PADLOCK will default OFF after 3 days power OFF or after software flashload. To
unlock press any key and display will show UNIT LOCKED Please enter right key to
unlock unit.

UNIT LOCKED

This unit TKMU1234566 is locked
Please enter rigth key To unlock unit

20

Use UP and DOWN To change key
press ACCEPT to unlock.

[ ear J{ vown ][ we ][ accerr |
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Controller Description

Software Version 2.4.0.0 111220

Release Date

New Features

January 2012

MP4000 Test System Tool
Introduce field tester system tool (8232-010) functionality.

Alarm 127 GENERAL UNIT ERROR
Introduced Alarm 127 GENERAL UNIT ERROR shut down alarm. If controller is missing
needed information to run alarm will be set and unit will shut down. Possible errors could
be low voltage, no probe information (plug out), setpoint information or other vital
information to run. Correct error and acknowledge alarm.

Alarm 52 PROBE ERROR
Have reintroduce Alarm 52 PROBE ERROR. Sensor evaluation during the PTI test and/or
Probe Test. During the probe test if the test cannot determine which sensor is wrong,
alarm 52 PROBE ERROR will be set. SA, RT, EC sensor difference >1.5C

Alarm 120 SUCTION PRESSURE SENSOR ERROR

Alarm 31 LOW PRES CUTOUT
Alarms were being set on power ON and OFF. Power ON pressure reading based on
ambient were outside sensor range. Power OFF voltage deteriorating and sensor reading
inaccurate. Introduced transducer surveillance.

Evaporator Fan Speed Option
For prefixes NFLU and SONS with frozen setpoint, evaporator fans will run high speed
until -9.9C then switch to low speed fans

MTS Defaulted OFF on Power OFF
MTS setting would default OFF after a power OFF. Controller will retain setting until power
OFF period 5 days or pass PTl is passed.

COLD Treatment for HL
CT mode for HL will run in non optimized high or low speed evaporator fans all the time.

Humidity Controller
If humidity sensor is defective or removed, humidity controller is disabled.

AFAM+, AFAM Disable in Frozen Mode
AFAM functionality and CO2/02 setting disabled in frozen mode.

AFAM Introduced
Introduced AFAM option and HL special features
AFAM door closes after ON/OFF key is press OFF
5 day period OFF, for HL remains ON
After pass PTI will default OFF
Setpoint to 10C only after pass PTI

RMM+ Controller Clock Update
Controller and server date and time must match. If they do not match the controller date
and time will be updated to the server GMT time and date.
RMM Built in Option
Added prefixes TEMU905600 through 908379 for RMM option.
RMM+ Graphics
Introduced graphics to show connection state for the RMM+ option. Icons will appear

above the RA temp in the main menu. Cell tower and satellite icon.

Software Version 2.4.2.0 120313

Release Date

New Features

April 2012

RMM Built in Option
Added prefixes TEMU911630 through 9912129 and ACLU596901 through 597000 for

RMM option.
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Software Version 2.4.3.0 120628

Release Date

New Features

June 2012

RMM Built in Option
Added prefixes FOR RMM option
TEMU915380 through 915579
GCNU880256 through 880455
CGNU800050 through 800099

Optimize (OPT)
Icons indicating controlling mode OPT have been added to the state/Icon line of the
standard display.

" B

100%
COOLING AFTER STARTUP (108)

Cooling Capacity Surveillance
Unit with CMC* and CHDU prefix only. If controller detects that the unit has no capacity,
controller will shut off compressor, condenser fan, and evaporator fan and Message 27
SYSTEM LOW PRESSURE — CHECK REFR CHARGE.

AFAM PTI Selectable
If unit has AFAM option, PTI for AFAM will be selectable. Before it showed AFAM+. If unit
has AFAM+ option, PTI for AFAM+ will be selectable.

Humidity Control Fan Change
Unit with Dehumidify Control ON and operational. After Defrost ends evap fans will run in
High speed for 5 sec to remove additional water from coil.

Humidity and AFAM+ PTI
If Return temperature is <5C Humidity and AFAM+ will not run. Unit will preheat until
Return is >5C then run PTI.

AFAM+ Auto Configuration
If AFAM+ is selected user must select it to be OFF or AFAM. Auto detect of this option has
been removed.

HL AFAM
HLXU prefixes only. If AFAM is set for Units and the value is <26CMH. Door will not go to a
set position, door will pulse open and closed to equal the CMH needed.

PTI Aborted Event
If PTI is aborted by unplug or switch off. Event will show in the log to indicate test is ended
before its time.

Setpoint Range +35C to -40C
Prefix CRSU only. Setpoint range +35C to -40C is allowed.

SmartPTI Event
Before SmartPTI would show in the event logger even if option was not selected ON.
SmartPTI option must be selected for it to show in the logger

SmartPTI Thumbs Up
SmartPTI thumbs up will now show has a Icon in the standard display on the Icon line next
to the compressor Icon.
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Software Version 2.5.0.0 121121

Release Date

New Features

November 2012

RMM Built in Option
Added prefixes FOR RMM option.
TEMU908680 through 909879
TEMU917080 through 917379

Display Contrast Improvement
Have improved temperature compensation on adjusting display contrast.

Gas Sensor ON/OFF Handling
Change to help extend sensor life. After unit startup heater and LED in gas sensor will be
active for 5 minutes. If AFAM+ option is not active gas sensor function will be turned OFF.
If AFAM+ option is active sensor will remain ON.

Humidity Operation
In the past dehumidification was allowed once cargo temperature was in range. Now
Dehumidification is allowed during pull down.

Setpoint Change on Battery
Reports of setpoint change on battery not being saved. Improved power ON start up
sequence. Improved power OFF shutdown sequence. After 25 second Display timer times
out SHUTTING DOWN will be shown on displayed, keypad function will be deactivated.

Frozen Optimized Mode
First time pull down low limit has been changed from 4 below to 2 below setpoint.

Modbus Handling Changed
When option were added to the Modbus (AFAM+, RMM+,...) system would ask once and if
option was busy system would not detect or give error message. Now system ask several
times to add devices and confirm sensor errors before setting alarms.
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Display* Description Possible Duration PTI | Brief | Function
Alarms (Time) PTI Test
X

PTI START
Activated
0.1A 0.0A 0.1A

SENSOR TEST
Activated
0.1A 0.0A 0.1A

EVAP FAN LOW
SPEED TEST

SUP RET EVA
5.1C 5.0C 5.1C
1.1A 1.0A 1l.1A

All relays are turned off and air
vent are closed.

Testing sensor interface, All 00, 01, 02, Instant
sensors must have values within | 03, 04, 05,
their measuring range. 32,33, 34,
35, 60, 97,
98, 120,
121, 123

Event Log for PTI begins. 1to 100 X X
Awaits phase selection, and seconds

surveillance to start up.

All alarms are turned off. Alarm

list is cleared.

With evaporator fan on low 14, 15 5 seconds X X
speed, amp draw is measured
and compared to the expected
amp draw, in respect to voltage
and frequency:

* MAGNUM+ /| MAGNUM+
40'SL:

1.0 Amps approx. at 50 Hz,

1.0 Amps approx. at 60 Hz

* MAGNUM+ 20’SL:

1.5 Amps approx. at 50 Hz,

1.5 Amps approx. at 60 Hz
Amperes are recorded in the PTI
log.



Display*

Description

Possible
Alarms

Duration
Q)

Function
Test

EVAP FAN HIGH
SPEED TEST

SUP RET EVA
5.1C 5.0C 5.1C
24A 23A 24A

With evaporator fan on high
speed, amp draw is measured
and compared to the expected
amp draw, in respect to voltage
and frequency. If the minimum
phase amp draw is less than
70% of the maximal amp draw
both alarm is set.

* MAGNUM / MAGNUM 40’SL:
2.1 Amps approx. at 50 Hz,
2.5 Amps approx. at 60 Hz

* MAGNUM 20’SL:

2.7 Amps approx. at 50 Hz,
3.2 Amps approx. at 60 Hz

Amperes are recorded in PTI log.

12,13

5 seconds

X

COND FAN TEST
SUP RET EVA
5.2C 5.0C 5.1C
13A 12A 13A

With condenser fan on, amp
draw is measured and compared
to the expected amp draw, in
respect to voltage and frequency.
If the phase amp draw differs
more than 1,0 Amp both alarm is
set.

* MAGNUM+ Expected Power Con-
sumption:
1.2 Amps approx. at 50 Hz,

1.5 Amps approx. at 60 Hz

Amperes are recorded in PTI log.

5 seconds

PROBE TEST
SUP RET EVA
5.1C 5.0C 5.1C
24A 23A 24A

Evaporator fans operate on high
speed for maximum 3 minutes.
Then probe test runs until
temperature difference between
sensors stops increasing.
Maximum temperature
difference allowed:

* Return/Evaporator: 1.5C (34.7F);
return air sensor temperature must
be 0.5C (32.9F) above evaporator
sensor temperature.

* Return/Supply: 0.8C (33.0F);
return air sensor temperature must
be 0.5C (32.9F) above supply air
temperature.

* LH Supply/RH Supply (if
equipped): 0.5C (32.9F).

115, 116,
117

1 minute
minimum

to

13 minutes
maximum

REVERSE PHASE
TEST

SUP RET EVA
1.3C 1.0C 1.3C
1.3A 12A 13A

With condenser fan on, reverse
phase selector relay is
energized. Condenser fan and
compressor reverse current is
measured.

30 seconds




Display*

Description

Possible
Alarms

Duration
(Time)

Function
Test

HEATER TEST
SUP RET EVA
1.3C 1.0C 1.3C
5.2A 5.1A 5.2A

Electric heaters are turned on.

Amp draw is measured to the
expected amp draw, in respect
to voltage and frequency

* 4.4 Amps approx. at 400V,
* 5.1 Amps approx. at 460V.

Heater amperes are recorded in
PTI log.

10,11

5 seconds

X

DEFROST TEST
SUP RET EVA
5.0C 12.0C 15.0C
5.2A 5.1A 5.2A

If evaporator temperature is
below +10C, heater remains on
until evaporator temperature is
above +18C.

Defrosting until Eva. > 18C/64F

0-90
Minutes at
voltage
above 440V

0-120
Minutes at
voltage
below 440V

TEMPERATURE
STABILISATION

With evaporator fan on high
speed awaiting the supply, return
and evaporator temperatures to
stabilize.

Delta SUP-RET and Delta
RET-EVA must be stable, within
7 seconds.

Awaiting temperature stability

20 to 180
seconds

PRE HEAT TEST
SUP RET EVA
5.1C 5.0C 5.1C
23A 2.1A 23A

Test is skipped if return air tem-

perature is at 5degC or above.

With electric heaters turned on
and evaporator fan on high
speed, the test will end when
return air temperature is at
5degC or above.

Heating until 5C/41F

Instant to 2
hours

PRE COOL TEST
SUP RET EVA
5.1C 5.0C 5.1C
23A 2.1A 23A

If the return air temperature is
below 15C (68F) the test is
skipped. Unit operates in cool
until the return sensor is less
then +15C (59F) or 1 hour
Cooling until 15C/59F

Instant to 2
hours

VENTILATING

If heater or compressor has been

running in the preceding test,

the unit is ventilated with
evaporator fan on high speed.

Ventilating

60 seconds




Display* Description Possible Duration PTI | Brief | Function
Alarms (Time) PTI Test

COMPRESSOR TEST [Compressor loaded, and con- 18 seconds
AMB CON EVA denser fan activated for 10 sec.
8.0C 15.0C 5.0C [Followed by compressor run
9.1A 9.0A 9.1A |alone for 7 sec before the amp
draw is measured and compared
to the expected amp draw, in
respect to voltage and frequency.
Amperes are recorded in the
PTI log.
Evaluating power consumption

COMPRESSOR Compressor running loaded, 2510 35

DIGITAL TEST evaporator fan at high speed, seconds

AMB CON EVA
8.0C 25.0C 2.0C
9.1A 9.0A 9.1A

and condenser fan maintaining
30-35degC for 15 sec.

Next the compressor is unloaded
and running for 10 sec

Amp draw difference is mea-

sured and expected to be at least

0,9 Amp (Con > 35C) or 1,5 Amp
(Con < 35C).

COMPRESSOR With compressor on (loaded), 26 Max 90
ECONOMIZER TEST seconds
condenser and evaporator fans
AMB CON EVA .
at high speed are turned on for
8.0C 45.0C 1.0C
91A 90A 91A 30 seconds. If condenser fan
' ' ' temperature is below 30C (86F)
then the test is aborted.
Vapor injection valve is turned
on. Amp draw difference is
measured and verified to be
minimum 0.4 amps.
Evaluating Power Consumption
Increase.




Display*

Description

Possible
Alarms

Duration
(Time)

Function
Test

HIGH PRESSURE
CUTOUT TEST

Running with compressor fully
loaded and with evaporator fan
at high speed, awaiting high
pressure cut out. The test is
ended if the condenser coil
probe reads temperature above
70°C and the HPCO does not
occurs. The time observing is
depending on the startup tem-
perature and will be increased as
long as the condenser tempera-
ture is increasing.

After the HPCO the compressor
signal is removed and the
condenser fan is activated to
lower the pressure in the
condenser. When the tempera-
ture gets below 40°C the
compressor is also activated.
The test will then look for when
the HPCO gets back to normal in
maximal 60 seconds.

Awaiting HPCO - Compressor
stop

53, 54

Max. 200
seconds

CAPACITY TEST

With compressor fully loaded con-
denser fan on and evaporator

fan at high speed running for the
time period. At the end of the

test is the cooling capability
evaluated.

Evaluating cooling capability

180
seconds for
40’ and 240
seconds for

20’ unit.

APPROACHING 0
TEST

Probe readings and time are
recorded in the pti log when
started. When supply air tem-
perature is at 0 deg C / 32F the
test

is ended. If the test is not ended
within the time limit the alarm is
set.

Approaching 0C/32F




Display* Description Possible Duration PTI | Brief | Function
Alarms (Time) PTI Test

MAINTAINING 0C TEST

DEFROST TEST

PULLDOWN TO -18 C
TEST

PTI END

With the unit running chilled — None 30 Minutes X X
Non-Optimized, maintaining 0 deg C
/ 32F.
After 30 minutes the probe readings
and time are recorded in
the pti log.
Maintaining 0C/32F
Test is skipped and Fail if either of 0 to 90 min- X X X
alarm 4,5,130 is present. utes at volt-
Test is skipped if evaporator tem- age above
ture is at 5degC b 440v
perature is at 5degC or above. 0o 120
With electric heaters turned on, the minutes at
test will pass when voltages
below 440V.
evaporator temperature reach
18degC or above.
Defrosting until Eva. > 18C/64F

With the unit running frozen, 22 X X
approaching -18 deg C / OF.

Probe readings and time are

recorded in the pti log when

started and when ended. When

return air temperature is at -18

deg C/ OF the test is ended. If

the test is not ended within the

time limit the alarm is set.

Approaching -18C/0OF

“PTI End” are recorded in PTl log 26 Max 90 X X X
and a Trip Start is seconds

automatically activated.

All alarms are cleared and must

be acknowledged by the user.

Unit awaits an ACCEPT of the

just ended test before returning

to normal operation.

PASSED - PASSED - PASSED

FAILED - FAILED - FAILED




Display* LED Description Possible Duration
Display Alarms (Time)

Unit operates in normal mode with 0C
(32F) setpoint for 30 minutes after
RUNNING PTI previous test is completed. At the end of
30 minutes, “Chill End” temperatures are
0°C/32°F Supply recorded in PTI log. Sensor values for 120 minutes
00:00:00 temp. supply, return and evaporator sensors are maximum
0.0C 10.0C 10.0C recorded in the event log.

RUNNING PTI
DEFROST Return
00:00:00 temp.
-18.0C 10.0C 10.0C

Unit operates in normal mode with -18C
(OF) setpoint and defrost activated. Defrost
terminates when evaporator temperature

30 minutes
increases to 18C (65F).

Unit operates in normal mode with -18C
RUNNING PTI (OF) setpoint. When return air temperature
decreases to setpoint, Frozen Arrival”
-18°C/0°F Return temperatures are recorded in PTI log. 90 minutes
00:00:00 temp. maximum
-18.0C 10.0C 10.0C “PTI End” are recorded in PTl log and a
Trip Start is automatically activated.

Unit will remain OFF until any key is

pressed.
PTI PASS — PRESS Return

180 minutes
KEY temp. maximum

If alarms occurred during PTI, Display
shows “PTI FAIL — PRESS KEY".
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Suction Pressure Sensor Error

Occurs during Normal Run if the sensor is detected
to be out of range, open or short circuit.

Occurs during pretrip (PTI) test if the sensor
readings do not act correct during compressor
activity.

» Expected to decrease 0,15Bar from stopped to
compressor running loaded.

Indicates:
» Wrong location of the sensor.

» Sensor failure.

Discharge Pressure Sensor Error

Occurs during Normal Run if the sensor is detected
to be out of range, open or short circuit.

Occurs during pretrip (PTI) test if the sensor
readings do not act correct during compressor
activity.

» Expected to increase 0,15Bar from stopped to
compressor running loaded.

Indicates:
» Wrong location of the sensor.

» Sensor failure.

02 Sensor Calibration Error

Occurs during AFAM+ PTI test.

Occurs only if the setting O2 SENSOR USAGE is
ON.

After ventilation if the O2 reading is below 17% or
above 25%.

Indicates:
» Sensor lost the calibration.

 Failing sensor.

Using DATA menu evaluate sensor readings.
Check wiring to be correct and connected.
Check J1 plug is plugged into MRB.

Check voltage at J1 pin7 to be 0.5 — 4.5 volts.
Replace sensor.

Using DATA menu evaluate sensor readings.

Check wiring to be correct and connected.

Check J1plug is plugged into MRB.

Check voltage at J1 pin4 to be 0.5 — 4.5 VDC.
Replace sensor.

Open doors and ventilate container.
Redo the test.

Recalibrate sensor.

Replace the sensor.




Datalogger Battery Error

In cold ambient if the battery heater (battery
internal) is not capable of heating up the battery,
ready for charging within 2 hours.

If the battery is not connected.
If the battery voltage is below 3,0VDC.

Using DATA menu to determine the state of
the battery. Evaluate temperature and voltage.

Check the battery physically, dismount and
examine wires and the connection to the
controller.

Replace battery.

Cold Treatment Restart

Occurs during Normal Run and only with cold
Treatment active.

Only active with the surveillance active (OOCL
option).

Indicates:

» Cold treatment period is restarted due to
temperatures.

» Problem with cooling process,

» Too long duration of power off.

Unit will automatically restart the treatment
period.

Alarm General Unit Error

The surveillance has determined that the unit is not
capable of continue running, and has shut down.

The reason is displayed at the controller main
screen, and is stated at the event next to the alarm
event.

Known reason to the shutdown state is:
“SET POINT OUT OF RANGE”
“VOLTAGE OUT OF RANGE”

“POWER LINE PHASE ERROR”
“REGULATION PROBE ERROR”
“COMPRESSOR TEMPERATURE HIGH”

“SET POINT OUT OF RANGE”

The temperature set point is outside valid
operation range. +30°C to -40°C (+35°C with
extended range).

Check configurations and settings on the
controller.

“VOLTAGE OUT OF RANGE”

¢ The measured voltage is below 330VAC.
¢ Check power line voltage while loaded.
“POWER LINE PHASE ERROR”

¢ The phase detection system detects phase
error or not capable of securing the correct
rotation.

e Check power line voltage and quality.
“REGULATION PROBE ERROR”

 If supply and return air temperature sensor
and evaporator coil temperature sensors ALL
indicate OPEN or SHORT circuit, the software
is not capable of determine a reasonable
action related to the cargo.

« Follow steps related to the sensor alarms.
“COMPRESSOR TEMPERATURE HIGH"

¢ The compressor temperature is measured to
be above 148°C. The state will stay until
compressor temperature is measured to be
below 132°C.

Check refrigerant level and flow through the
cooling circuit.




Supply Air Temperature Probe Error

Occurs during pretrip (PTI) test and probe test only.

After ventilation with the evaporator fans.

If the supply and return air temperature sensor
differs more than 1,5C and the return air
temperature is within 1,5C of evaporator coil
temperature.

If evaporator coil temperature sensor is failing, if the
supply and return air temperature sensors differs

more than 1,5C. Both alarm 129 and 128 will be set.

Indicates:
 Failing sensors.
» Misplaced sensors.

» Failing controller.

Use the DATA menu to detect the failing
sensor.

Replace sensors.

Use the tester to determine the problem.

Return Air Temperature Probe Error

Occurs during pretrip (PTI) test and probe test only.

After ventilation with the evaporator fans.

If the supply and return air temperature sensor
differs more than 1,5C and the supply air
temperature is within 1,5C of evaporator coil
temperature.

If evaporator coil temperature sensor is failing, if the
supply and return air temperature sensors differs

more than 1,5C. Both alarm 129 and 128 will be set.

Indicates:
 Failing sensors.
» Misplaced sensors.

* Failing controller.

Use the DATA menu to detect the failing
sensor.

Replace sensors.
Use the tester to determine the problem.

Evaporator Coil Temperature Probe Error

Occurs during pretrip (PTI) test and probe test only.

After ventilation with the evaporator fans.

If the evaporator coil temperature differs more than
1,5C from the mean value of supply and return air
temperature.

Indicates:
 Failing sensors.
» Misplaced sensors.

* Failing controller.

Use the DATA menu to detect the failing
sensor.

Replace sensors.

Use the tester to determine the problem.




Ambient Condenser Temperature Probe Error
Occurs during pretrip (PTI) test and probe test only.
After ventilation with the condenser fan.

If the ambient air and condenser coil temperature
sensor readings differs more than 2.5C.

Indicates:
 Failing sensors.
» Misplaced sensors.

 Failing controller.

Use the DATA menu to detect the failing
sensor.

Replace sensors.

Use the tester to determine the problem.

Power Module Sensor Error

« The surveillance continually evaluates the
measurements reported by the power module.

The surveillance includes a timer with a timeout at
60 seconds before the alarm is set.

Indicates:

» Power module located readings outside allowed
range.

Use DATA menu to determine the failing
reading.

The accepted limit for

» Line AC voltage is 180 to 700VAC.

» Power line current is OmA to 32A.

¢ Radiator temperature is -100C to 200C.
Check for latest software revision.

Use tester to determine the problem.

Power Module Network Error

« The surveillance has not received valid status
communication from the power module for 10
seconds.

Indicates:

« Communication problem.

Check connection between controller and
power module.

Use tester to determine the problem.

Controller Error

* The surveillance has determined the state
“controller internal error”.

 Indicates:
» The controller is failing one way or another.

Use the tester to determine the problem.

Power Module Error

* The surveillance has determined the state “Power
module error”.

* Indicates:
* The power module is failing one way or another.

Use the tester to determine the problem.

Transducer Circuit Error

¢ The controller is not capable of generating the
expected voltage for the 12V transducer sensors,
(suction pressure and discharge pressure, AVL and
humidity sensor).

Replace Data logger Battery.
Use the tester to determine the problem.




Sensor System Overload » Sensor input which might initiate the problem:
* The controller sensor measurement is overloaded. » At connector J3:

« This situation will probably introduce wrong e Humidity sensor (4-20mA type) pin 15-16.
readings at other sensors than the one introducing « At connector J1:

the overload. '

. » AVL position pin 1-3.

Indicates: P P

. . » Discharge pressure pin 4-6.
* Not intended voltage is introduced at one of the gep P

sensor inputs. * Suction pressure pin 7-9.

« Transducer, connection or cabling with voltage At least one of the sensors circuits holds a
supply for the sensor might short circuit this short between sensor voltage and sensor
voltage supply onto the measuring input. signal.

Problem might be located any were from the
connection to the sensor itself.

Action:

» Disconnect sensors and look for a non
intended short between sensor voltage and
the sensor line.

» The sensor with the problem might show up
with its own alarm.

AVL Sensor Error Using DATA menu evaluate sensor readings.

» Occurs if the sensor is detected to be out of range, Check wiring to be correct and connected.

open or short circuit. Check J1 plug is plugged and connected to

* Indicates: controller.
» Sensor failure. Check voltage at J1 pin 1 to be 0.5 - 4.5 VDC.

Check supply voltage at J1 pin 3 (GND) to pin
2 to be approximately 12.6VDC.

Replace sensor.
Internal File Handling Error Replace controller.

» Ocecurs if the read or write process of nonvolatile
information (i.e. Configuration and settings) fails.

* Indicates:

* Internal file read or write failure.

Evaporator Section Too Hot Observe temperature readings to locate the

» Occurs if supply air, return air or evaporator coil problem.

temperature reads temperature at or above 60C. Use manual function test to determine the

Indicates: failing component.

« Failing heater circuit, hanging output. Use the tester to determine the problem.

 Failing evaporator fan.



Power Module Heat Exchanger Too Hot

« Occurs if the power module heat exchanger
temperature gets above 105C.

 Since activating the heating element is the far
most heat applying solid state switch, activating
is bypassed to reduce temperature.

* Indicates:

* Poor cooling to the back side of the control box.

Data Logger Battery Failure
Firmware version 3.3.0 or newer:

* Occurs if the battery is connected and the battery
protection circuit is activated as a result of
over-current, over-charge or over-discharge.

« Battery voltage must stay below 2.5V after the
battery has been charged for 3 minutes.

Check for blocked air flow to the back side of
the control box.

Ambient temperature might just be high.

Check the battery physically, dismount and
examine wires and the connection to the
controller.

Replace battery.
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@ Ingersoll Rand.

,QJHUVROO 5DQGuY &OLPDWH 6ROXWLRQV IMHFWRWUGHOLYHUYV HQHUJ\ HI%» FLHQW +
customers globally. Its world class brands include Thermo King, the temugyont

WHPSHUDWXUH FRQWURO DQG 7UDQH D SWIRY1L6GRWG RILHQHUJ\ HIY2 FLHQW KHDWLQJ
conditioning systems, building and contracting services, pamstampadvanced controls

for commercial buildings and homes.

Distributed by:

Thermo King Corporate

314 West 90th Street
Minneapolis, MN 55420

Direct (952) 887-2200

TK 60275-4-MM
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