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The maintenance information in this manual covers unit models:
MAGNUM PLUS 098212 098582 098589
098216 098583 098590
098218 098585 098591
098219 098586 098592
098223 098587 098593
098580 098588 098594
098581
Base Units 098203
For further information, refer to:
MAGNUM Parts List Parts Manual TK 54356
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 A (Oct 2019) New manual format, general updates throughout manual.
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Indicates an imminently hazardous situation which, if not avoided, will result in death or serious injury.

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

Indicates a potentially hazardous situation which, if not avoided, could result in minor or moderate injury and unsafe
practices.

Indicates a situation that could result in equipment or property-damage only accidents.
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Warning
Hot Components
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may be hot
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Warning
High Voltage

A\WARNING

CONSULT MUNT INANCE MANUAL FOR
PRECAUTIONS BIFORE WILDMG
ON CONTAMNER OR REFRIGERATION UNIT.

1. Cisconnet 8l powsr bo e rfigemtion uni.
2. Cisconnect 8l quick-clconrect wie hames sss. l
3. Switch al of e electncal cicut breakers inthe a

contrl box bo the CFF position.
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1 Controller Nameplate

2 Unit Nameplate

3 Compressor Nameplate
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Safety Precautions

Label on Controller ID in Controller Controller ID Shown in Datalogger
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Pretrip Every Annual/ | Inspect/Service These Items
1,000 Yearly
Hours
Electrical:
. Perform a controller pretrip inspection (PTI) check.
3 . . 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:

3 . . 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.
3 3 Clean entire unit including condenser and evaporator coils and defrost drains.

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.

TK 60275 4 MM EN
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Return air to evaporator

460/230V, 3 Phase, 60 Hz Power

coil inlet
Net Cooling Capacity Power Consumption
60 Hz Capacity B/hr 60 Hz Capacity kW 60 Hz Power kW
21.1C(70F) 56,700 16.603 11.55
1.7C(35F) 40, 945 11.990 11.03
-17.8C(0F) 24,785 7.258 7.57
-29C(-20F) 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/R-452A.

E A

C *

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 PLUS 5,250 4,515 17,914 3,900 3,353 13,300
normal
MAGNUM PLUS 7,250 6,234 24,738 5,550 4,772 18,937
extended

*System net heating capacity includes electric resistance rods and fan heat.

3. AG
External 460/230V, 3 Phase, 60 Hz Power 380/190V, 3 Phase, 50 Hz Power
PrSet:Sthre High Speed Low Speed High Speed Low Speed
(Pa) m3/hr ft3/min m3/hr ft3/min m3/hr ft3/min m3/hr ft3/min
0 5613 3304 2895 1704 4752 2797 2415 1421
100 4930 2902 1335 786 3933 2315 473 278
200 4064 2392 — — 2833 1667 — —
300 3132 1844 — — 1674 985 - -
400 2055 1210 — — 448 264 — —
500 963 567 — — — — — —

20
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Compressor Motor

Condenser Fan Motor

Evaporator Fan Motors

Electrical Resistance Heater Rods

Control Circuit Voltage

Type

Kilowatts
Horsepower

RPM

Locked Rotor Amps

Type

Kilowatts
Horsepower
Number (All Models)
RPM

Full Load Amps
Locked Rotor Amps

Type

Kilowatts

Horsepower

RPM (Each) High Speed

RPM (Each) Low Speed

Full Load Amps (Each) High Speed
Full Load Amps (Each) Low Speed
Locked Rotor Amps High Speed
Locked Rotor Amps Low Speed

Type

Number (Normal Capacity)

Number (Normal Capacity)

Number (Extended Capacity)

Watts (Each) (Normal Capacity)

Watts (Each) (Normal Capacity)

Watts (Each) (Extended Capacity)
Current Draw (Amps) (Normal Capacity)

Current Draw (Amps) (Extended Capacity)

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

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

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

1.0 hp @ 460V, 60 Hz

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

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

29 Vac @ 60 Hz

Compressor
Refrigerant Charge

Compressor Oil Capacity

Compressor Oil Type

High Pressure Cutout Switch

Low Pressure Cutout Switch

High Pressure Relief Valve

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.

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.

Cutout
Cutin

Cutout
Cutin

Relief Temperature

ZMD18KVE-TFD-277, Scroll
4.0 Kg (8.0 Ib.) R-404A/R-452A

1.77 liter (60 oz.)

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

3240 + 48 kPa, 32.4 £ 0.5 bar, 470 % 7 psig
2586 + 262 kPa, 25.9 + 2.6 bar, 375 + 38 psig

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

99C, 210F

TK 60275 4 MM EN
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Vapor Injection Control

Compressor Discharge
Temperature Control

Vapor Injection Valve
(Compressor)

Compressor Digital Control Valve

Modulation Cool or Power Limit

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

Voltage

Current Draw
Cold Resistance

Voltage

Current Draw

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 (280F)
6 C(10.7 F) below energize temperature (132 C
[123 F])

24 Vac
0.85 amps
5.6 ohms

24 Vac
0.85 amps

404A/ 452A
C )

Ambient
Temperature

Suction Pressure

Discharge Pressure

27t038C,80to 100 F

410to 670 kPa, 4.10 to
6.70 bar, 59 to 97 psig

2140 to 2650 kPa, 21.40
to 26.50 bar, 310 to 385
psig

16t027C, 60to 80 F

400 to 600 kPa, 4.00 to
6.00 bar, 58 to 87 psig

1725to 2140 kPa, 17.25
to 21.40 bar, 250 to 310
psig

27t038C,80to 100 F

385to 425 kPa, 3.85to
4.25 bar, 56 to 62 psig

1860 to 2380 kPa, 18.60
to 23.80 bar, 270 to 345

psig

16t0o27C,60to 80 F

345 to 385 kPa, 3.45 to
3.85 bar, 50 to 56 psig

1450 to 1860 kPa, 14.50
to 18.60 bar, 210 to 270
psig**

27t038C,80to 100 F

214 to 228 kPa, 2.14 to
2.28 bar, 31 to 33 psig

1515 to 2035 kPa, 15.15
to 20.35 bar, 220 to 295
psig**

16t0o27C,60to 80 F

200 to 215 kPa, 2.00 to
2.15 bar, 29 to 31 psig

1100 to 1515 kPa, 11.00
to 15.15 bar, 160 to 220
pSlg**

Container Operating Mode
Temperature

21 C(70F) Cool

2C(35F) Cool

-18C(0F) Cool

-29C(-20F) Cool

27t038C,80to 100 F

145to 160 kPa, 1.45to
1.60 bar, 21 to 23 psig

1450 to 1965 kPa, 14.50
to 19.65 bar, 210 to 285
psig**

16t027 C, 60to 80 F

130 to 145 kPa, 1.30 to
1.45 bar, 19 to 21 psig

1035 to 1450 kPa, 10.35
to 14.50 bar, 150 to 210
pSlg**

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.

4000 C

Temperature Controller

Type MP4000 is a controller module for the Thermo King MAGNUM PLUS 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 MP4000,
such as a chart recorder.
22 TK 60275 4 MM EN
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Setpoint Range -40.0to +30.0C(-31.0to +86.0F)

Digital Temperature Display -60.0to +80.0C (-76.0to +176.0F)

Controller Software (Original Equipment)

Version Refer to controller identification decal

Defrost Initiation

Evaporator Coil Sensor e Manual Switch or Demand Defrost Initiation: Coil must be below 18 C (65 F).

Defrost cycle starts when technician or controller requests defrost initiation.

e Timed Defrost Initiation: Coil must be below 4 C (41 F). Defrost cycle starts
one 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).

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 eight hours of compressor operation. Defrost interval increases two 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 e Chilled Mode: Terminates defrost when coil sensor temperature rises to 18 C

(65F).
e Frozen Mode: Terminates defrost when coil sensor temperature rises to 18 C
(65F).
Termination Timer Terminates defrost after 90 minutes at 60 HZ operation if coil 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 148 C (298 F)
Allows Compressor Start 90 C (194 F)
Bulb Mode

Evaporator Fan Speed Settings «  Flow High: High speed only.

e  Flow Low: Low speed only.

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

Defrost Termination Temperature Setting 4to30C(40to 86 F)

TK 60275 4 MM EN 23
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(A )

MAGNUM PLUS

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

5. E F B

Diameter
Pitch
Number of Fans

355 mm (14.0in.)
25°
2

6. ()

Base Unit
Water-Cooled Condenser-Receiver
Option

380 Kg (875 Ib.)
13.6 Kg (30 1b.)

24

7. D
A Flange Width 2025.5mm (79.74in.)
B Gasket Width 1935 mm (76.18in.)
C Unit Width 1894 mm (74.57 in.)
D Flange Height 2235.2 mm (88.00in.)
E Gasket Height 2140 mm (84.25in.)
F Unit Height 2094 mm (82.44 in.)
G Gasket Depth 72 mm (2.83 in.) from back of flange
H Maximum Protrusion 37 mm (1.46 in.) from back of flange
I MAGNUM PLUS 420.0 mm (16.54 in.) from back of flange
J MAGNUM PLUS Evaporator Access Door
< A »
< B >
-« o} > H—>» |<— | —»
Qo Qo o 9 [ [} [ ‘\ ‘
N = I ‘
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Bolt Size

Bolt Type and Class*

M6 N.m (Ft.-lb.)

M8 N.m (Ft.-lb.)

M10 N.m (Ft.-Ib.)

M12 N.m (Ft.-Ib.)

HH - CL5.8 6-9 (4-7) 12-16 (9-12) 27-34 (20-25) 48-61 (35-40)
HH - CL 8.8 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 - CL12.9 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)

*HH = Hex Head, CL = Class

Bolt Type and Class*

Bolt Size

M14 N.m (Ft.-Ib.)

M16 N.m (Ft.-Ib.)

M18 N.m (Ft.-Ib.)

M22 N.m (Ft.-Ib.)

HH-CL5.8

75-88 (55-65)

115-135 (85-100)

177-216 (130-160)

339-406 (250-300)

HH - CL 8.8

115-135 (85-100)

177-216 (130-160)

271-339 (200-250)

475-610 (350-450)

HH -CL 10.9

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

TK 60275 4 MM EN
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MAGNUM PLUS a a , , a a .T
a a a a a a .T a a .F

a aa a a

T a a a a a a a a a A a
a a a a LA a a a a
a a

Ea a 183 (60 .) a a 460 380V/3 P /60 50 H .T

a
Ea 460 380V/3 P /60 50 H A a a a

a a a, a a a a a

-

SAP1355
T MAGNUM PLUS a a .Ea
a

Scroll Compressor Receiver Tank Sight Glass Remote Monitoring Receptacle Option (4-pin)
(Optional)

Compressor Digital Control Valve Evaporator Fans Remote Monitoring Modem (RMM, RMM+)
(Optional)

Economizer Heat Exchange System Condenser Fan Control USDA Cold Treatment Temperature Recording
(Optional)

Temperature Sensors Suction/Discharge Pressure Sensor Humidity Sensor (Optional after Sep 2019)

(Optional)

Fresh Air Exchange System Water-Cooled Condenser (Optional) Advanced Fresh Air Management (AFAM) and
Advanced Fresh Air Management Plus (AFAM
+) (Optional)

26 TK 60275 4 MM EN



¥ THERMO KING

U D
.r—*/
T a a a LT a a a a
w D acC a a T a a
T a a a a a a
.T a LT a a a a
.l a a a a a a |( a
a ).
4000 C
T MP4000 a a a a a a a
a .R ( MP4000 C , .36) a a
| 1 | MP4000 Controller
.1
o SAP1355
F
T PM 4000P M MAGNUM P U aFa 20a a
a a a MP3000 MRB .T MP3000 MRB PM
4000 P M .
Pa a PM 4000 P M (FF20 a 500 a a ) :P/N 419286 F & H B
MP4000.

TK 60275 4 MM EN 27



¥ THERMO KING

U D
Pa MP3000 MRB (F20 a 500V a ) :P/N419318F & H R  MP3000.
F a aa .l a a a MP3000

Power Module Fuses
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Optional Components
Electronic Chart Recorder
AVL, AFAM, AFAM+
USDA Sensor Receptacle (Access from
Inside Container)
Remote Monitor Modem for Power Line
Communications (REFCON control modem
inside Control Box)
Suction/Discharge Pressure Transducer
1
(o ( )
T a a aa aa a a a
( , +) ( )
A REFCON a a H
a a a a .Daa a a aa a
a
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1 Vent Door

4 2 Door Control Module

3 Interface Module Board and Cable (mounts
in Control Box)

4 Grille

A a a a a .T
a a a a a (S ). T
a a a a a 0 225 3 .(0 132 3% ). T AFAM a
T a AFAM S a a (O ,AFAM).T F AV Ma
AFAM a a a .
| a a a ,a aa a a
aa .l a a AFAM , a a a a
a AFAMD a a AFAMRa
=T
i)
1 Actuator
2 Shaft
3 Cotter Pin
4 Pin Clevis
A F A (AFA +)
T A a F A Ma a P (AFAM+)S a a Cc0o2
a LT a CO2 a 0 25 .R (A a
F A Ma a P (AFAM+)S ,  .87) a
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Unit Front View

Unit Rear View

TK 60275 4 MM EN

Evaporator Access Door

Condenser Fan

Compressor Compartment

Scroll Compressor

Control Box

Rear Download and USDA Receptacle Panel

(Access from Inside Container)

Evaporator Grille

Air Channels

Fresh Air Inlet

Top Rear Plate

Bottom Rear Plate

USDA Receptacle Panel: Controller
Communications and Data Download Port,
USDA1/Spare 1 Sensor Connection, USDA2/
Spare 2 Sensor Connection, USDA3/Spare 3
Sensor Connection, Cargo (Pulp) Sensor
Connection
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Uu D
F 3.
1 Expansion Valve 5 9 Low Pressure Cutout Switch
2 Evaporator Coil 6 10 | Economizer Heat Exchanger
3 Expansion Valve (Economizer ) 7 11 | Vapor Injection Solenoid Valve
4 Condenser Coil 8 Digital Control Valve 12 | Dehydrator
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1 Sensor Kit 8 Heater Group 15 | Humidity Sensor 22 | Cable Connection
2 Evaporator Fans 9 Condenser Fan Motor 16 | Vapor Injection Valve 23 | Cable Supply
Harness
3 Power Cable Bracket 10 | Condenser Fan Harness 17 | Compressor Sensor 24 | Kit CO2/02 RS485 sensor
4 Power Cable 11 | Evaporator Fan Motor 18 | Digital Valve 25 | Humidity Sensor (for OOCL)
5 Power Plug 12 | USDA Receptacle Panel 19 | Control Box 26 | Temperature Sensor
6 Scroll Compressor 13 | Suction Transducer 20 | Compressor Cable 27 | CO2 Sensor
7 HPCO Switch 14 | Pocket Sensor 21 | Liquid Tite Connector
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4000 C

MP4000 a a a

a .T
T a /M a Sa
- T a a aD
- M a a aD a
K a
- F1 F4F a
- T Sa LED a
- S a

C a aBa
LT a a a
ON/OFF ,
20
MP4000
a
MP4000 a

Return Air Sensor

Supply Air Sensor

Evaporator Coil Sensor

Condenser Coil Sensor

Compressor operation

Condenser fan operation

Evaporator fan motor operation

Ba

: ON/OFF, PTI, D

Ambient Sensor

Humidity Sensor

USDA (Spare) Sensors 1, 2,
and 3

Compressor Discharge Line
Temperature Sensor

e Compressor digital valve .

e Vaporinjection valve

e  Dehumidify valve

25

High Pressure Cutout Switch/
Discharge Pressure Sensor

Low Pressure Cutout Switch/
Suction Pressure Sensor

Phase measuring circuits

Current measuring circuits

e Voltage measuring circuits

Electric heaters

e Phase selection
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Controller Description

MP4000 Display Panel

1 Standard Display

2 Function Keys

3 Special Function Keys

Standard Display

The Standard Display is a 4 VGA graphical type display. The temperature can be displayed in Celsius or Fahrenheit.

The Standard Display will display the controlling sensor and Setpoint. The Setpoint will be the low reading with the C or
F.

Once a key is pressed, the Standard Display will change to the Unit Status Display. After two minutes of no key activity,
the display will return to the Standard Display.

Figure5. Standard Display

SA 5‘0'
c 0.0

Idle Screen and Check Symbol

After approximately 30 seconds of inactivity, the display will go into hibernation and one of the following symbols will
be displayed. Display alternates between the idle screen and the standard display during this time.
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Controller Description

@ Happy face = everything is OK
@ Disgruntled face = there is a message
@ Unhappy face = there is an alarm

The check symbol indicates that a Smart PTl has recently been running and no problems were found. The checkmark
will only be shown in the normal operation state. This symbol will appear at the left hand corner of the idle screen
display.

4

Unit Status Display

The Unit Status Display will show the following (looking from top to bottom):

- " e Date and Time / Alarm Warning
S ooy, | iy, M S

-k . e rH Relative Humidity sensor
8.0
| D e LoPrs Low Pressure Transducer

5
—— 0.

e AVL Door Position/AFAM+

e  HiPrs High Pressure Transducer

e RAReturn air sensor

e iN Bifemd *  SASupplyairsensor

e  SP Setpoint

e Mode Icons Compressor ON, Heater ON, Evap Fan ON

» Capacity Bar Graph Percentage of mode (100% is full on)

e  Mode Description unit operation

e F1-F4 Key Functions ALARM C/F SETPOINT MENU
Display Icons

Alarm SmartPTI has recently been running and no problems
found

’) Pretrip Inspection / Test in Progress il Controlling Mode Optimized
E Heating EC Controlling Mode Economy

Evaporator Fan High Speed * Bluetooth®
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Controller Description

g Evaporator Fan Low Speed = Cell Phone
Condenser Fan On ‘ Ny GPS Signal
Watercooled RMM

E:d

g E

Dehumidification Battery Full (Datalogger Battery)

&

e o]
ATk
Defrost [T Battery Charging (Datalogger Battery)
oy
[0
O Battery state not known. Temperature to low or high,

D Compressor On Unloaded charger suspended. (Datalogger Battery)
E Compressor On Loaded without Vapour Injection <X Battery Error (Datalogger Battery)
l Compressor On Loaded with Vapour Injection

Mode Descriptions

Chilled/Cooling

Chilled cooling is a mode where the unit setpoint is set to above -10C. The function here is to maintain setpoint
temperature by controlling the temperature on the supply air.

The supply air is not allowed to be lower than the setpoint. Chilled/cooling mode can operate the unit in different
modes where the compressor can run loaded, unloaded/loaded and vapor injection depending on the need for cooling
capacity. The condenser fan will operate in an on/off algoritim depending on the temperature on the condenser. The
evaporator fans will operate in either high or low speed mode depending on the need for capacity.

Chilled/Heating

Chilled heating is a mode the unit setpoint is set to above -10C. The function here is to maintain setpoint temperature by
controlling the temperature on the supply air.

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

Frozen/Cooling Down

Frozen/cooling down mode where the unit setpoint is set to below -10C. The function here is to maintain setpoint
temperature by controlling the temperature on the return air.

Frozen/cooling down mode can operate the unit in different modes where the compressor is loaded and vapor injection
is on/off. The condenser fan will operate in an on/off algorithm depending on the temperature on the condenser. The
evaporator fans will operate in low speed mode or off.

Defrost

Defrost is a situation where the unit either on demand or timing is defrosting the evaporator coil. The unit is heating
with the heating elements awaiting 18C on the evaporator sensor.

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

PTI
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Controller Description

PTl is a pretrip inspection and is used to diagnose the condition of the unit. There are a possibility to chose between
several type of PTI’s depending on the test needed to secure the functionality of the unit.

Keys and Indicator LEDs

Function Keys

The function keys are the F1 - F4 keys located below the display. They allow the operator to move quickly to a specific
area of the information or into the controller menu.

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

[ AasRM || ofF [ sETPOINT |[ MENU |

F1 F2 F3 Fa

e F1 ALARM Key: Press to view an explanation for the current alarms present.
e F2 C/F Key: Press to view alternate temperature scale Celsius or Fahrenheit in display.

e F3 SETPOINT Key: Press to enter Setpoint menu. Press F2 Up or F3 Down keys to increase or decrease the Setpoint.
Press and Hold F4 until you are returned back to the main menu.

¢ F4 MENU Key: Press to view the extended Menu for the MP4000.

Special Function Keys

The Special Function keys are located around the Thermo King logo. These special function key allow the operator to
move quickly to perform a specific function

e Pre-Trip Inspection
e Defrost
e Unit On/Off Control

Indicator LEDs
Two status indicator LEDs are located just under the F1 - 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.
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8. 2.3.4 100927
Release Date Features
September 2010 e Unit Running No Display.
e  OOCL Unit Features Added for MAGNUM SL 211.
¢ RMM+ Added for TAL.
e Shorter Logging Intervals Default OFF.
e Index for Event with RMM+.
e Referto Software Bulletin MP4000 2.3.4 100927 for details.
9. 2.3.6 110301
Release Date Features
April 2011 e Cold Treatment (CT) has been added for all prefixes except OOLU.
e  Multi-Temperature settings has been added for all prefixes (including OOLU).
e PTItest only has been added as a selection under the COMMANDS menu. Test will end after
MAINTAINING OC (32F) TEST is completed.
e Cold Ambient Battery Issue.
e Warning Message 39 Battery Error added.
e  PTI Pull Times Logged.
e Warning 38 HIGH VOLTAGE ON LINE.
e  Power Limit Mode Based on Condenser Temperature.
e AFAM Door Closes HLX.
e MTS and CT Disabled after PTI.
e RMM Enables for UACU Units.
e Discharge Pressure now in Data Menu.
e Mode Flags Added.
e Defrost Termination Temperature and Interval Hours Limited.
e  Trip Start All Temperature Logged.
e AFAM PTI added.
e Gas Sensor to be OFF when not selected.
e Backlight ON.
e EventLogAvailable in display.
e Display timer.
e Referto Software Bulletin MP4000 2.3.6 110301 for details.
10. 2.3.7.0 110608
Release Date Features
June 2011 e Cold Treatment (CT) has been added for all prefixes except OOLU.
e MTS and CT Feature selectable.
e  MTS Feature Selects Present Setpoint.
e  USDA Trip Defaults OFF.
e Dehumidify Improvement.
e Battery Heater Disabled.
e Compressor Temperature Reading.
e Heating Element Type.
e CtoForFtoCDisplay Change.
e Viewing Event or Temperature Logs in Display.
e Referto Software Bulletin MP4000 2.3.7.0 110608 for details.
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1. 2.3.8.0 110628
Release Date Features
June 2011 e Cold Treatment (CT) has been added for all prefixes except OOLU.
e Keypad Lock feature has been added.
e Refer to Software Bulletin MP4000 2.3.8.0 110628 for details.
12. 2.4.0.0 111220

Release Date

Features

January 2012

e Introduce field tester system tool (8232-010) functionality.
e Alarm 127 GENERAL UNIT ERROR.

e Alarm 52 PROBE ERROR.

e Alarm 120 SUCTION PRESSURE SENSOR ERROR.
e Alarm 31 LOW PRES CUTOUT.

e Evaporator Fan Speed Option.

e  MTS Defaulted OFF on Power OFF.

e COLD Treatment for HL.

e Humidity Controller.

e AFAM+, AFAM Disable in Frozen Mode.

e AFAM Introduced.

e RMM+ Controller Clock Update.

e RMM Builtin Option.

e RMM+ Graphics.

e Refer to Software Bulletin MP4000 2.4.0.0 111220 for details.

13. 2.4.2.0 120313
Release Date Features
April 2012 «  RMM Built in Option.
e Refer to Software Bulletin MP4000 2.4.2.0 120313 for details.
14. 2.4.3.0 120628

Release Date

Features

June 2012 «  RMMBuilt in Option.
e  Optimize (OPT).
e Cooling Capacity Surveillance.
e AFAM PTI Selectable.
e Humidity Control Fan Change.
e Humidity and AFAM+ PTI.
e  AFAM+ Auto Configuration.
e HLAFAM.
e PTI Aborted Event.
e Setpoint Range +35C to -40C.
e  SmartPTI Event.
e  SmartPTI Thumbs Up.
e Referto Software Bulletin MP4000 2.4.3.0 120628 for details.
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15. 2.5.0.0 121121
Release Date Features
November 2012 e RMM Built in Option.

e Display Contrast Improvement.

e Gas Sensor ON/OFF Handling.

e  Humidity Operation.

e Setpoint Change on Battery.

e  Frozen Optimized Mode.

e Modbus Handling Changed.

e Referto Software Bulletin MP4000 2.5.0.0 121121 for details.
16. 2.5.1.0 130213

Release Date

Features

February 2013

e Alarm 137 Sensor System Overload.

e Alarm 140 Evaporator Section Too Hot.

e Alarm 98 Compressor Temperature Sensor Short Circuit.
e Phase Check.

e Setpoint of +45.

e RMM Option.

e SmartPTI Thumbs Up changed.

e Referto Software Bulletin MP4000 2.5.1.0 130213 for details.

17. 2.5.3.0 130424
Release Date Features
May 2013 e Cold Storage Defrost Feature.
e  SmartPTI Feature.
e 02 Sensor Calibration AFAM+ PTI.
e Refer to Software Bulletin MP4000 2.5.3.0 130424 for details.
18. 3.1.0.0 140612
Release Date Features
June 2014 e Software File Format SIP.
e Alarm 60 Humidity Sensor.
e Alarm 68 CO2/02 Sensor Error.
e  Bulb Mode.
e Referto Software Bulletin MP4000 3.1.0.0 140612 for details.
19. 3.2.0.0 140822

Release Date

Features

August 2014

e RMM Option.

e  SMART PTI Option.

e Humidity Sensor Alarm 60.
e PTIHPCO Test.

e Referto Software Bulletin MP4000 3.2.0.0 140822 for details.
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20.

3.4.0.0 150729

Release Date

Features

August 2015

e Dry Cargo - New controlling mode.

e Automatic Dry Cargo option for YML container numbers.

e Abandon sensor must disable optimized mode.

e Missing logs - deletion of the first internal log file.

e Alarm 68 occurs in standby mode.

e Gas analyzer sensor is powered in standby mode.

e Capacity limitation activates log flag for CA control.

e Bootloader must support sip files.

e Battery surveillance is not discovering open protection circuit.

e Battery alarms must only occurin PTI.

e Abattery icon has been added to the main screen indicating: battery full charged, charging or error.
e Coin battery surveillance.

e Remove Chill PTI and rename PTI to Full PTI for SUDU prefix.

+ Differentiate set point and controlling temperature.

e  AFAM defaulting for Hapag Lloyd units.

e Option Changes: RMM Option, SMART PTI Option

e Referto Software Bulletin MP4000 Appl 3.4.0.0 Opt 3.4.2.0 150729 for details.

21. 3.5.0.0 151009
Release Date Features
October 2015 e Dry Cargo - New controlling mode. Implemented in Version 3.3.0 Software.
e Automatic Dry Cargo option for YML container numbers. Implemented in Version 3.3.0 Software.
e Abandon sensor must disable optimized mode. Implemented in Version 3.3.0 Software.
e Missing logs - deletion of the first internal log file. Implemented in Version 3.3.0 Software.
e Alarm 68 occurs in standby mode. Implemented in Version 3.3.0 Software.
e Gas analyzer sensor is powered in standby mode. Implemented in Version 3.3.0 Software.
e Capacity limitation activates log flag for CA control. Implemented in Version 3.3.0 Software.
e Bootloader must support sip files. Implemented in Version 3.3.0 Software.
e Battery surveillance is not discovering open protection circuit. Implemented in Version 3.3.0
Software.
e Battery alarms must only occur in PTI. Implemented in Version 3.3.0 Software.
e Batteryicon. Implemented in Version 3.3.0 Software.
e Coin battery surveillance. Implemented in Version 3.3.0 Software.
e Remove Chill PTT and rename PTI to Full PTI for SUDU prefix. Implemented in Version 3.3.0
Software.
+ Differentiate set point and controlling temperature. Implemented in Version 3.3.0 Software.
e  AFAM defaulting for Hapag Lloyd units. Implemented in Version 3.3.0 Software.
e Option Changes: RMM Option - Implemented in Version 3.5.0 Software, SMART PTI Option -
Implemented in Version 3.4.0 Software.
e Referto Software Bulletin MP4000 Appl 3.5.0.0 Opt 3.5.0.0 151009 for details.
22, 3.5.0.0 151103
Release Date Features
November 2015 e Option Changes: RMM Option - Implemented in Version 3.5.3.0 Software.
e Referto Software Bulletin MP4000 Appl 3.5.0.0 Opt 3.5.3.0 151103 for details.
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23. 3.6.0.0 20160128

Release Date Features

February 2016 e AFAM ventdoor alarm 57.

e MP4000 tester expansion slot test.
e  Error value for faulty battery.

e Option Changes: 3.5.1.0: RMM activation for 250 TAL; 3.5.2.0: RMM activation for TAL, RMM
activation for Braun; 3.5.3.0: RMM activation for Unit 45 (CMA); 3.5.4.0: Smart PTI for Braun;
3.6.0.0: RMM activated for CMA (unit 1); 3.6.1.0: Cold Store Defrost feature activated.

e Referto Software Bulletin MP4000 Appl 3.6.0.0 Opt 3.6.1.0 20160128 for details.

24. 3.7.0.0 20160404

Release Date Features

February 2016 e AFAM Door Closed on Power OFF.

e Battery Power Management Enhancements.

e  PTI Performed without Battery.

e Non Optimized default for CTAU prefix.

e Bugin Menu on Battery Power.

e  Wall Clock Wakeup System not always turned OFF.
e Prevent Temperature Below Set Point.

e Option Changes: 3.7.1.0: Smart PTI activate for Braun BCHU930000, 930001, 930002
BCHU720000, 740000.

e Referto Software Bulletin MP4000 Appl 3.7.0.0 Opt 3.7.1.0 20160404 for details.

25. 3.8.0.0 20160512

Release Date Features

May 2016 e Evap Fan Control SUDU.

e Controller and Power module serial number will now show old and new format.
e Referto Software Bulletin MP4000 Appl 3.8.0.0 Opt 3.8.0.0 20160512 for details.

26. 3.9.0.0 20160530

Release Date Features

May 2016 e  Option File Missing After Power On

e Option Changes: 3.9.0.0: Smart PTI enabled for TAL units.
e Referto Software Bulletin MP4000 Appl 3.9.0.0 Opt 3.9.0.0 20160530 for details.

27. 3.10.0.0 20160708

Release Date Features

July 2016 e AFAM Door Operation ON Battery Power.

e PTI would pass with a Faulty Digital Valve.

e Battery Test added to Brief PTI.

e Alarm 57 FAE Device Error.

e ICON or Menu Tree Display Change.

e Referto Software Bulletin MP4000 Appl 3.10.0.0 Opt 3.9.0.0 20160708 for details.
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28.

3.11.0.0 20170516

Release Date

Features

May 2017

Missing Temperature Logs (USDA) on Battery Power.
Controller Reboot after retrieving download using SD Card.
Resetting of USDA Calibration after Flashloading.

USDA Calibration Reset Event.

Loading of the Wrong Option File.

SmartPTI Max Days minimum limit change to 2 days.

Option Changes: RMM enabled for the following container numbers: WHLU740001 to
WHLU740200, SZLU989311 to SZLU989810, TEMU925730 to TEMU926229.

Refer to Software Bulletin MP4000 Appl 3.11.0.0 Opt 3.11.0.0 20170516 for details.

29.

3.13.0.0 20170516

Release Date

Features

November 2017

Optional AVL Full Range Disk 0-225 cmh.

Option Changes: Non-Optimized Mode as default for the following container IDs: TALTLLU107760
to 107859 and TLLU108060 to 108259; Smart PTI option for BCHU 083040 to 083049 and BCHU
760015 to 760019.

Refer to Software Bulletin MP4000 Appl 3.13.0.0 Opt 3.13.2.0 20170516 for details.

30.

3.14.0.0 20171220

Release Date

Features

January 2018

High speed fans for TITAN prefix in frozen mode.
USDA mode to disable Optimized Mode.
Non-optimized mode when dehumidification is on.
Pressure sensors are tested when not mounted.
Too many battery events in Logger.

Controller shutting down.

Failing HCPO switch flushing data log.

Failing HCPO switch must trigger an alarm.

Stop charger when battery level is fully charged.

Option Changes: Option file read error triggering user type change. Debug information has been
added to this version to catch the problem.

Refer to Software Bulletin MP4000 Appl 3.14.0.0 Opt 3.14.2.0 20171220 for details.

31.

3.15.0.0 20180313

Release Date

Features

May 2018

USDA Sensors Defaulting.

Energy Data Logging Feature.

Conditions to default (return to ON) for the "ENERGY LOGGING” option.
Manually turning ON the Energy Data Logging.

Menu Values ENERGY LOGGING screen.

Option Changes: Cold store defrost option enabled for prefix TITU and BXRU; RMM communication
enabled for container prefix PCIU (PIL customer).

Refer to Software Bulletin MP4000 Appl 3.15.0.0 Opt 3.15.0.0 20180313 for details.
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32. 3.17.0.0 20180905

Release Date Features

September 2018 e  Smart PTI - Auto Acknowledge.

e Skip Extended Defrost on CTand USDA shipments.
e The option file read error after installing new firmware has been resolved.
e Phase Erroris now logged in the event log.

e Option Changes: RMM communication enabled for container prefix CICU 827089 - 827106 (TCRC
customer).

e Referto Software Bulletin MP4000 Appl 3.17.0.0 Opt 3.17.0.0 20180905 for details.

33. 3.17.0.0 20181022

Release Date Features

October 2018 e Option Changes: Extended set point range -40C to +45C enabled for prefix ZGRU; Cold store

defrost option enabled for prefix ZGRU.
e Referto Software Bulletin MP4000 Appl 3.17.0.0 Opt 3.17.2.0 20181022 for details.
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Operating Instructions

Function Keys

Function Keys

Unit On/Off Key

1 ON/OFF Key

2 Defrost Key

3 PTI - Pre-trip Inspection
F1 | Alarm Key

F2 | C/FKey

F3 | Setpoint Key

F4 | Menu Key

ON - Unit will operate on Cool or Heat depending on the controller setpoint temperature and the container air

temperature.

c) OFF - The unit will not operate.

Sequence of Operation
Unit Start-up

1.

48

Connect unit to 460 Volt shore power or genset.

Turn circuit breaker on at post to apply power to unit. Display will show date and software revision.

Press and Hold ON/OFF key for two seconds.

Display shows RA, SA, SP

PM 4000 Setup

Power Module Init

Power Module Phase test - Shows heater icon
Power module Ready
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2 J1 Connector Disconnected from PM
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Navigating Controller Operating Menu

Figure 6. MP4000 Control Panel Display

Menu Scrolling Keys

Moving through these seven menus, their submenus, and entering commands requires the use of four keys:

EXIT - Press the F1 key each time you want to exit a submenu shown in the message display.

UP/ DOWN - Press the F2 or F3 key each time you want to scroll up or down in a menu or submenu shown in the Message Display;
or scroll forward or backward in a menu line.

E ENTER - Press the F4 key to enter a new menu or submenu.

The MP4000 contains an extensive operating menu. The main menu is divided into seven major areas that can be
navigated via keypad.

¢ Values Menu - Menu screens in this group are used to display unit operating information including temperature
values, pressure values, air values, unit electrical data, etc., and any input to the controller.

e Controls Menu - Menu screens in this group are used to enter allowable setpoints.
e Alarm Menu - Display a list of alarm code(s) present.

5 TK 60275-4-MM-EN
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Navigating Controller Operating Menu

Message Menu - Display a list of message(s) present.

Configuration Menu - Menu screens in this group are used to change the functionality of the unit operation.

Log View Menu - Menu screens in this group display log information or log function. Includes: Inspect Log, set Trip
Start, and Set Log Interval.

* Info Menu - Menu screens in this group give information on software version and expansion slots.

A complete listing of the controller operating menu is located on an 11’ x 17’ fold out in the Diagrams chapter (Figure
49, p. 193). It is designed to be folded out so you can continuously view it as you are learning how to navigate the
MP4000 Controller Menu. It is recommended to fold this menu out and leave it folded out until you become familiar
with the controller menu.

Changing Screen Contrast

Change the screen contrast temporarily as follows:
1. Press and hold the F1 INFO KEY until the Contrast Screen appears.

2. Pressthe F2 or F3 UP/DOWN KEYS to scroll the Contrast up or down.
3. Press and hold the F4 ACCEPT KEY to confirm the new Contrast Setting.
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Main Menu

From the Standard Display, press the MENU F4 key to enter the Main Menu as shown below. The Main Menu allows
access to several other submenus using the UP F3, DOWN F3, and ENTER F4 keys. The other submenus are described

below.

Values Menu

The Values menu displays general unit operating information including temperature values, pressure values, air values,
unit electrical data, etc. A complete listing of the controller operating menu is located on an 11” x 17” foldout in the
Diagrams chapter (Figure 49, p. 193).

Note: The screens that are display on the controller are determined by the controller software setting and the options

installed on the unit. All screens are NOT present on all units.

Supply USDA 3 AVL Position CO»
Return CARGO Bat.c.volt 0,
Evaporator Voltage Bat. Curr Dew Point
Condenser Current Ph1 Bat. Temp. Dish Pres
Compressor Current Ph2 PT1000 spare Suct Pres
Ambient Current Ph3 Board Temp SUPPLY
Humidity Frequency Board Volt
USDA 1 Modulation Sensor Volt
USDA 2 Air Exchange Radiator

Controls Menu

4 SR .
F III
S T
e . -II
L III
- e
h III

Note: When a submenu is highlighted, pressing the ENTER F4 key again will open a view showing how the unit is
currently set up. In order to see some of these different selections, turn the option on and then enter the Controls
menu again.

56
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Figure 7. Controls Menu and Controls Overview
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Cold Treatment (CT)

This feature is designed to maintain a temperature below the actual set point for a period of time, (per USDA
specifications) and then increase the temperature to the final set point. For a complete description, refer to (“Cold
Treatment (CT),” p. 101). CT FEATURE must be selected ON under the CONFIGURATION/OPTIONS/CT FEATURE for
COLD TREATMENT to be active or visible.

Figure 8. Cold Treatment

Multiple Temperature Set (MTS)

This feature is designed to maintain up to nine different set points with eight timed periods in between the nine set
points. MTS FEATURE must be selected ON under the CONFIGURATION/OPTIONS/MTS FEATURE for MULTIPLE TEMP
SET to be active or visible. Refer to (“Multiple Temperature Setpoint (MTS),” p. 103).
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Figure 9. Multiple Temperature Set
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OptiSet™

Allows all the AFAM variable to be set by selecting a specify commodity. Refer to (“Change the AFAM+ Settings Using

OptiSet™,” p. 89) and AFAM+ Setting Guide TK51318. AFAM must be selected under the CONFIGURATION/OPTIONS/
AFAM MODULE for OptiSet to be active or visible.

Figure 10. OptiSet Display

e m f =] e
I =, o
[ ]

= > omme £

e

= | e | eem | e BT TR T R e |

Temperature Setpoint

Used to change the controller setpoint. The setpoint can also be changed from the Unit Status Display by pressing the
Setpoint F3 key. The new setpoint is recorded in the controller datalogger and appears in the display.

Note: The controller will default (return) to the previous setpoint if the new setpoint is not entered within 30 seconds.
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Figure 11. Temperature Setpoint
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Controlling Mode

To change the temperature and fan control of the unit. Select from OPTIMIZED or NON-OPTIMIZED.
¢ Optimized: The default mode for the new MAGNUM PLUS for temperature and fan control.

e Non-Optimized: The default mode for the original Magnum for temperature and fan control.

Note: Enter setpoint temperature before selecting the Non-Optimized mode. The controller automatically turns the
Non-Optimized mode off when setpoint is changed.

Bulb mode allows the system user to select one of three evaporator fan operations as well as the defrost termination
temperature.

e Bulb mode HIGH: Evaporator fan high speed only.
¢ Bulb mode LOW: Evaporator fan low speed only.

¢ Bulb mode CYCLE: Evaporator fan cycle - fans will cycle between low and high speed every 60 minutes, starting
with the low speed fan operation first for 60 minutes.

Figure 12. Controlling Mode

Pull Down Selection

When the Pull Down Selection is ON, the unit runs with the fans in high speed for a period of time before allowing it to
switch the fans to low speed.
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Figure 13. Pull Down Selection
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Water Cooled Condenser

This feature is turned ON when the unit is equipped with the optional water cooled condenser. If this feature is turned
OFF, the condenser fan runs as required. If turned ON, the condenser fan does not run unless no cooling water is

available, then the unit will trip off on HPCO and the condenser fan will run as required.

Figure 14. Water Cooled Condenser
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Dehumidify Control

During Chill mode operation, a dehumidification function is available (optional after Sep 2019) to reduce the relative

humidity in the container to the desired humidity setpoint.

HUMIDITY SENSOR mounted must be selected under the CONFIGURATION/OPTIONS/HUMIDITY SENSOR for
DEHUMIDIFY CONTROL to be active or visible. Refer to (“Dehumidify Mode,” p. 95) for a complete description.

60
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Figure 15. Dehumidify Control
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Dehumidify Setpoint
The relative humidity setpoint can be set from 50 to 99 percent.

HUMIDITY SENSOR mounted must be selected under the CONFIGURATION/OPTIONS/HUMIDITY SENSOR for
DEHUMIDIFY SETPOINT to be active or visible. Refer to (“Dehumidify Mode,” p. 95) for a complete description.

Figure 16. Dehumidify Setpoint
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AVL (Air Ventilation Logging)

The Fresh Air Exchange Recorder (AVL) detects vent disk movement and automatically displays a value in the LCD
display for values of 0 to 125 m3/h. For settings greater than 125 m3/h the technician must set the AVL Open Value to
match the notched setting on the Fresh Air Exchange Vent.

AVL must be selected under the CONFIGURATION/OPTIONS/CONTROLLED ATMOSPHERE (CA) and FRESH AIR
OPTION must be mounted under CONFIGURATION/OPTIONS/FRESH AIR OPTION for AVL to be active or visible.
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Figure 17. Enabling AVL
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Fresh Air Vent Man - AFAM Mode

Can be set to OFF or AFAM.
OFF - Will override all settings and keep the AFAM door completely closed.

AFAM - Will allow and air exchange Rate and or Delay to be set.
Refer to (“Starting the AFAM System,” p. 84) for more information about setting up AFAM.

Figure 18. AFAM Mode
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Fresh Air Vent Man - AFAM+ Mode

Can be set to OFF, AFAM, or AFAM+.

OFF - Will override all settings and keep the AFAM door completely closed.

AFAM - Will allow and air exchange Rate and or Delay to be set.

AFAM+ - Will allow a CO2 Max to be set. Some container prefix allow 02 MIN to be set.

Refer to (“Advanced Fresh Air Management Plus (AFAM+) System,” p. 87) for more information about setting up AFAM
+.
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Figure 19. AFAM+ Mode
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AFAM Delay

Hours the AFAM door will remain closed before opening to a desired AFAM Rate or due to gas sensor readings.
Selectable from 1 to 48 hours. Active in AFAM and AFAM+ modes.

Figure 20. AFAM Delay
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AFAM Rate
Use to set AFAM door opens to desired rate, selectable from 0 CMH to 225 CMH.
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Figure 21. AFAM Rate
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AFAM+ CO2 Max

Used to set the highest level of Carbon Dioxide allowed in the container. The AFAM+ door will open or close to
maintain this level. Active only when AFAM+ is enabled. Selectable from 0% to 25%. Refer to (“Change the CO2
Minimum and Maximum Setting,” p. 88) for more information.

Figure22. CO2 Max
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AFAM+ 02 Min

Used to set the lowest level of Oxygen allowed in the container. The AFAM+ door will open or close to maintain this
level. Active only when AFAM+ is enabled. Selectable from 0% to 21%.
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Figure 23. 02 Min

Smart PTI

Use to enable ON or Disable OFF the Smart PTI surveillance. Smart PTI automatically monitors individual component
performance during normal reefer operation and during defrost cycles. When a Smart PTl cycle is completed, the
results are stored in the controller memory and a <SMART-PTI Pass> flag is logged. A timer is then automatically
started to determine next cycle start. A menu point and a check mark symbol provide visual status of the last passed
Smart PTI on the controller display. All checks are performed during normal reefer operation. There is no need for
additional off-line operations and unnecessary energy consumption. The Smart PTl results logging can be requested
anytime.

Figure 24. Smart PTI
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Alarm Menu

The Alarm menu displays the code conditions. Alarm codes are recorded in the controller memory to simplify unit
diagnostic 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 menu to view the
alarm.

Display will show either NO ALARMS or the newest ALARM. Alarm indicates corrective action should be taken. Red LED
flashes and unit may stop or continue to run based on the alarm. Alarm 56 (Compressor Temperature too high) is a
Shutdown alarm.

Shutdown alarms indicate the unit has been stopped to prevent damage to the unit or cargo. The condition must be
corrected before restarting the unit. The Alarm description will be displayed across the top of the status display. To
view the alarms press the Alarm key to go to the Alarm List Menu.
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1. Pressthe F4 key to access the Alarm menu. The first alarm code number, alarm state, and alarm description appears
in the Display.
Note: Alarm codes are displayed in sequential order, not in order of occurrence.

2. Write down the first code. Then press the F2 or F3 Up/Down key to view next alarm code when more than one code
has been recorded.

3. Repeat above step until all alarm codes have been recorded. Press the F2 key to scroll backward to return to a
previous code.

4. To clear all alarm codes from the current display list and turn off the Alarm LED, all problems must be corrected and
the alarm code “acknowledged” in the Alarm Overview.

5. To acknowledge an alarm, press F4 ACK KEY while code appears on screen. The alarm state will change from Active
or Not Active to Acknowledge. If no key is pressed for 30 seconds, the controller returns to previous menu level or
Unit status display.

Figure 25. No Alarms or Newest Alarm
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Alarm Code States

There are three alarm code states for Shutdown and Check alarms:

e Active: A code condition has occurred and continues to exist in the unit or the code condition occurred within the
past one hour but does not currently exist in the unit.

¢ Not Active: A code condition has occurred but no longer exists in the unit. Not Active means the code condition was
corrected and did not reoccur for one hour, or the Unit On/Off switch was turned Off and then On.

e Acknowledge: A code condition has been viewed and acknowledged in the Alarm or Message list. If the Alarm code
condition still exists in the unit, the Red LED will stay on and not flash. If the code condition is corrected, the Red
LED will turn off and the code condition will disappear from the Alarm/Message list.

A complete listing of the controller operating menu is located on an 11” x 17" fold out in the Diagrams chapter (Figure
49, p. 193).

Alarm Codes

For a complete list of alarm codes and corrective actions, refer to (“Alarm Codes and Corrective Actions,” p. 161).

Message Menu

The Message menu displays the code conditions. Messages are recorded in the controller memory to simplify unit
diagnostic procedures.

Display will show either NO MESSAGES or the newest MESSAGE. A Message indicates corrective action should be
taken before a problem becomes severe. When a Message occurs, the controller will try to determine if the component
or input is good or bad. The Message description will be displayed across the top of status display and the Red LED will
not be illuminated. If the controls determine the component or input is bad, the Message will become an Alarm.
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1. Pressthe F4 key to access the Message menu. The first alarm code number, alarm state, and alarm description
appears in the Display.

Note: Messages are displayed in sequential order, not in order of occurrence.

2. Write down the first message. Then press the F2 or F3 Up/Down key to view next message when more than one
message has been recorded.

3. Repeat above step until all messages have been recorded. Press the F2 key to scroll backward to return to a previous
message.

4. To clear all messages from the current display list and turn off the Alarm LED, all problems must be corrected and
the message “acknowledged” in the Message Overview.

5. To acknowledge a message, press F4 ACK KEY while message appears on screen. The message state will change
from Active or Not Active to Acknowledge. If no key is pressed for 30 seconds, the controller returns to previous
menu level or Unit status display.

For a complete list of status messages and controller actions, refer to (“Status Messages and Controller Actions,” p.
155).

Figure 26. No Messages or Newest Message
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Configuration Menu

The Configuration menu displays a list of functions that identifies unit operating features and current settings. A
complete listing of the controller Configuration menu is located on an 11” x 17” foldout in the Diagrams chapter (Figure
49, p. 193).

With the unit turned On, allow it to start and stabilize and the display showing the unit status display:
1. Press the F4 MENU key. Press the F3 key to scroll down to the CONFIG menu.
2. Press the F4 key to expand this menu.
3. Pressthe F2 OR F3 UP/DOWN key to scroll to view or reset the desired function.
4. To set a new Configuration screen value:
a. Pressthe F4 key with cursor in the desired menu line.
b. Pressthe F2 OR F3 UP/DOWN key to scroll the value to the desired setting.

c. Pressthe F4 key and release when the entry is complete. Press the F1 key. The new value appears in the menu
line.

5. Repeat steps 3 and 4 to reset additional configuration values.
6. Pressthe F1 key to exit the Configurations screen.
Note: Pressing F4 again will display the Overview screen.
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Figure 27. Configuration Menu

Unit
Figure 28. Unit Menu and Unit Overview
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e In-Range Temperature limit: Sets the temperature value for the controller’s in-range LED and datalogger functions
(factory default = 1.5 C [2.7 F]). Enter a value from 0.5t0 5.0 C (0.9 to 8.9 F).

e Pull Down Selection: Select ON/OFF.

¢ Padlock Option : Select ON/OFF.

e USDA Option: When USDA sensor is mounted you can change the setting here.
¢ Log Interval: Sets the data log interval (1 minute or 1/2, 1, 2, or 4 hours).

e Auto Configuration: View display on or off value (factory default = off). Set value to on to automatically configure
unit to installed components.

e Smart PTI: Select ON/OFF.
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Options

This menu is used to turn ON/OFF a Module/Feature, select a particular option within a module, and tell the controller
when a sensor is mounted.

e Heater Type: Select from Extended Capacity and Normal Capacity

e Controlled Atmosphere (CA): This turns on the AVL option. Select from None, AVL, AFAM, and AFAM+. Selecting
AFAM+ also turns OptiSet ON.

¢ Humidity Sensor: This setting can be changed when a humidity sensor is mounted.

e Suction Pressure Sensor: This setting can be changed when a suction pressure sensor is mounted.

e Discharge Pressure Sensor: This setting can be changed when a discharge pressure sensor is mounted.
e Multiple Setpoint (MTS): Selectable or Not Selectable.

e Cold Treatment (CT): Selectable or Not Selectable.

e Smart PTI Trial: Select ON/OFF.

e Energy Logging: On the MP4000 Controller: captures live Power Draw, in kW; Total Energy Consumed, in kWh; Trip
Duration, (Days, hours, mins); Average kW per Hour; Trip Start Date. In the Download File: actual power draw and
cumulative trip power draw; total kWh draw since reefer in service (or since software retrofitted, if applicable)

TK 60275-4-MM-EN 69



¥ THERMO KING

Main Menu

e
F L

_II_

o i il e B e
e B T o sl

B = P e
e p— o —

------ _h- -
o U e B il

(ST G s

P FLLET o

= i N T ]

» mworsiecrass £ ) £FF £ 3 G £

FE IR e ] e T P AT Y e
= il . e mr

(N — (e | TORERT W T TR (e 0 e |

70 TK 60275-4-MM-EN



¥ THERMO KING

Main Menu

System

Note: MAGNUM units without a container number beginning with MAE, MSF, or MWC must be set for USDA
temperature sensing.

Figure 29. System
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e Container ID: Sets the container identification number. Enter up to 11 characters (numbers or letters).
e 20 FT. Unit: Tells the controller that this is the option chosen.

e Controller ID: View and edit the Controller ID.

e Power Module ID: An 8 digit alphanumeric number found on the power module.

e Unit Serial ID: The TK serial number of the unit itself. This is a ten digit alphanumeric entry found under the UNIT
Serial Number on the Serial Plate on the unit.

e UnitID: A 12 digit alphanumeric unit serial number (old system).
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Clock

Displays current Date and Time, which can be edited.

1. Press the F4 key. Press the F3 key to scroll down to the CONFIGURATION Menu.

Press the F4 key to access the CONFIGURATION menu. Press the F3 key to scroll down to the Clock Menu.
Press the F4 key to access the Date & Time screen.

Press the F4 key to edit.

o kWD

Enter new time by: Using F2 or F3 Up/Down to change the digits and by pressing F4 to move the cursor on to the
next digit.

6. Once you have scrolled the cursor through all the time and date digits, you get an option to Press the F4 key to save.
Press and hold F4 until the main menu appears.

7. Pressthe F1 key to exit the Date & Time screen.

TIME: O : 32 :11
OATE: OF /07 f20LE

N A
. Ty

—r [ |

Calibrate
Used to calibrate sensor probes.
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Icon Menu

1. Pressthe F2 or F3 UP/DOWN key to scroll to the Configuration selection and press the F4 key. The Configuration
Menu will appear.
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2. Pressthe F2 or F3 UP/DOWN key to scroll to the Icon Menu selection and press the F4 key. The Icon Menu will

appear as shown below.

o P
A Q

To change back to the Classic Menu:
1. Pressthe F4 key to display the Icon Menu.
2. Pressthe F2 or F3 UP/DOWN key to scroll to the Config selection.

-
Y P

e [k o

3. Pressthe F4 key. The Configuration Menu will appear.

4. Pressthe F2 or F3 UP/DOWN key to scroll to the Classic Menu selection.
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5. Pressthe F4 key. The Classic Menu will appear.

Log View Menu

This menu allows the user to check Temperature, Event, PTIl, Smart, and Runtime logs. Displays results of last PTI,

Event, and Temperature test including component volt and amps data and sensor temperatures.

A complete listing of the controller operating menu is located on an 11” x 17” foldout in the Diagrams chapter (Figure
49, p. 193).

With the unit turned On, allow it to start and stabilize and the display showing the unit status display (setpoint):
1. Pressthe F4 MENU key. Press the F3 key to scroll down to the Log View menu. 2. 3. :
2. Pressthe F4 key to access the Log View menu.

3. Pressthe F2 or F3 UP/DOWN key to scroll to the desired function.

4. Pressthe F4 key to access the function selected.

Figure 30.
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Info Menu

This menu displays controller software application version, bootloader version, power module version, serial number,
and option file version. It also displays expansion slots if used.

Figure 31. Info Menu
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Special Function Keys - User Activated Commands

PTI Key

Pressing the PTI key will access various PTI Commands for selecting a user activated functionality.

¢ Manual Function Test: Refer to (“Manual Function Test,” p. 78) for detailed information.

e Function Test: Refer to (“Function Test,” p. 82) for detailed information.
e PTI: Refer to (“PTI (Pretrip) Tests,” p. 78) for detailed information.

PTI Menu Screen

Manual Function Test

Function Test
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Special Function Keys - User Activated Commands

Show PTI Info
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Defrost Key

To access the Defrost Menu, turn the unit On and allow the unit to start and stabilize and show the unit status display
(setpoint).

1. Pressthe DEFROST (*) key to open the Defrost Menu.
2. Pressthe F2 OR F3 UP/DOWN key to scroll to “Start Defrost”.

Figure 32. Defrost Menu
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3. Pressthe F4 key to enter DEFROST function. If the unit operating conditions allow a manual defrost (e.g., evaporator
coil temperature is less than 18 C [66 F]), the unit enters Defrost.

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

Select Show Defrost Info to display the Defrost Info Screen, which shows information about such as, Compressor
Defrost Timer, Timer Defrost Timer Limit, and the Last Defrost as shown below.

Figure 33. Defrost Info Screen

r i
", B RS0 T R N S

SRR

TK 60275-4-MM-EN 77



¥ THERMO KING

S aF K U A a C a

T MP4000 a a PTI aa a a a aa , a
aa |, a ,a a a, a ,a
,a LT a a a

a
T F PTI a 2 25 , a a a a
C F /
F I .
T B PTI a a 25 30 , a a a a
D a PTI a MP4000 Da a a .A aa
a Aa L a
F
T Ma aF T a a a a
a a a a
HE | F A
/
C Ma a F T W 0 ,a a a
a a a a a | )
1. P PTI PTIM
2. P F2 OR F3 UP/DOWN Ma aF T
3. P F4 Ma aF T M
Uu C T
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[HEATER]
[COMPRESSOR]

[EVAPORATOR FAN HIGH]
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[CONDENSER FAN]
[ECONOMIZER VALVE]
[DIGITAL VALVE]
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3. P F3 .P F4
4. R a 3 a a .F a , a F C , a
C Fa

78 TK 60275 4 MM EN



¥ THERMO KING

S aF K U A a C a
C
Ca a 100
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6. P F4 a .0 F1 Ma aF T
a a
P F1 Ma aF T
34. ,B ,F
Display* Description Possible Duration PTI Brief Function
Alarms (Time) PTI Test
PTI START Event Log for PTI begins. Awaits phase 18 1 to 100 seconds X X X
Activated selection, and surveillance to start up. All
0.1A0.0A0.1A alarms are turned off. Alarm list is cleared.
All relays are turned off and air vent are
closed.
SENSOR TEST Testing sensor interface, All sensors must 00, 01, 02, Instant X X X
Activated have values within their measuring range. 03, 04, 05,
0.1A0.0A0.1A 32, 33, 34,
35, 60,97,
98, 120,
121,123
EVAP FAN LOW SPEED With evaporator fan on low speed, amp 14,15 5 seconds X X X
TEST draw is measured and compared to the
SUP RET EVA expected amp draw, in respect to voltage
5.1C5.0C5.1C and frequency:
11A1.0A1.1A «  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.
EVAP FAN HIGH SPEED With evaporator fan on high speed, amp 12,13 5 seconds X X X
TEST draw is measured and compared to the
SUP RET EVA expected amp draw, in respect to voltage
5.1C5.0C5.1C and frequency. If the minimum phase amp
2.4A 2.3A 2.4A 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 the PTI log.
COND FAN TEST With condenser fan on, amp draw is 16, 17 5 seconds X X X
SUP RET EVA measured and compared to the expected
5.2C5.0C5.1C amp draw, in respect to voltage and
1.3A1.2A1.3A frequency. If the phase amp draw differs
more than 1,0 Amp both alarm is set.
¢ MAGNUM+ Expected Power
Consumption:
— 1.2 Amps approx. at 50 Hz
— 1.5 Amps approx. at 60 Hz
Amperes are recorded in the PTI log.
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34. ,B ,F ( )
Display* Description Possible Duration PTI Brief Function
Alarms (Time) PTI Test
PROBE TEST Evaporator fans operate on high speed for | 115, 116, 1 minute minimum | X X X
SUP RET EVA maximum 3 minutes. Then probe testruns | 117 to 13 minutes
5.1C5.0C5.1C until temperature difference between maximum
2.4A2.3A 2.4A sensors stops increasing. Maximum
temperature difference allowed:
e Return/Evaporator: 1.5C (34.7F);
return air sensor temperature must
be 0.5C (32.9F) above evaporator
sensor temperature.
e  Return/Supply: 0.8C (33.0F); return
air sensor temperature must be 0.5C
(32.9F) above supply air
temperature.
e LH Supply/RH Supply (if equipped):
0.5C (32.9F).
REVERSE PHASE TEST With condenser fan on, reverse phase 58 30 seconds X X X
SUP RET EVA selector relay is energized. Condenser fan
1.3C1.0C1.3C and compressor reverse current is
1.3A1.2A1.3A measured.
HEATER TEST Electric heaters are turned on. Amp draw 10, 11 5 seconds X X X
SUP RET EVA is measured to the expected amp draw, in
1.3C1.0C1.3C respect to voltage and frequency.
5:2A5.1A5.2A e 4.4 Amps approx. at 400V
e 5.1 Amps approx. at 460V
Amperes are recorded in the PTI log.
DEFROST TEST If evaporator temperature is below +10C, 20 0-90 Minutes at X X —
SUP RET EVA heater remains on until evaporator voltage above
5.0C12.0C15.0C temperature is above +18C. Defrosting 440V 0-120
5.2A5.1A5.2A until EVA > 18C/64F Minutes at voltage
below 440V
TEMPERATURE With evaporator fan on high speed None 20 to 180 seconds X X —
STABILISATION 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
PRE HEAT TEST Test is skipped if return air temperature is None Instant to 2 hours X X —
SUP RET EVA at 5C or above. With electric heaters
5.1C5.0C5.1C turned on and evaporator fan on high
2.3A2.1A2.3A speed, the test will end when return air
temperature is at 5C or above. Heating
until 5C/41F
PRE COOLTEST If the return air temperature is below 15C None Instant to 2 hours X X —
SUP RET EVA (68F) the test is skipped. Unit operates in
5.1C5.0C5.1C cool until the return sensor is less then
2.3A2.1A2.3A +15C (59F) or 1 hour Cooling until 15C/
59F.
VENTILATING If heater or compressor has been running None 60 seconds X X X
in the preceding test, the unit is ventilated
with evaporator fan on high speed.
Ventilating
COMPRESSOR TEST Compressor loaded, and condenser fan 6,7 18 seconds X X X
AMB CON EVA activated for 10 sec. Followed by
8.0C 15.0C5.0C compressor run alone for 7 sec before the
9.1A9.0A9.1A 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
80 TK 60275 4 MM EN
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Display*

Description

Possible
Alarms

Duration
(Time)

PTI

Brief
PTI

Function
Test

COMPRESSOR DIGITAL
TEST

AMB CON EVA

8.0C 25.0C 2.0C
9.1A9.0A9.1A

Compressor running loaded, evaporator
fan at high speed, and condenser fan
maintaining 30-35degC for 15 sec. Next
the compressor is unloaded and running
for 10 sec Amp draw differenceis
measured and expected to be at least 0,9
Amp (Con > 35C) or 1,5 Amp (Con <
35C).

119

25 to 35 seconds

X

COMPRESSOR
ECONOMIZER TEST
AMB CON EVA
8.0C45.0C1.0C
9.1A9.0A9.1A

With compressor on (loaded), condenser
and evaporator fans at high speed are
turned on for 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

26

Max 90 seconds

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 temperature and
will be increased as long as the condenser
temperature 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 temperature 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 condenser
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

22

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
temperature 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

23

Max 2 hours

MAINTAINING OC TEST

With the unit running chilled - Non-
Optimized, maintaining 0 deg C/ 32F.
After 30 minutes the probe readings and
time are recorded in the ptilog.
Maintaining 0C/32F

None

30 minutes

DEFROST TEST

Test is skipped and Fail if either of alarm
4,5,130 is present. Test is skipped if
evaporator temperature is at 5degC or
above. With electric heaters turned on,
the test will pass when evaporator
temperature reach 18degC or above.
Defrosting until EVA > 18C/64F

4,5, 20,
130

0 to 90 minutes at
voltage above
440V 0to 120
minutes at
voltages below
440V
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Display*

Description

Possible
Alarms

Duration
(Time)

PTI

Brief
PTI

Function
Test

PULLDOWN TO -18 CTEST

With the unit running frozen, 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/OF

22

Max 3 hours

PTIEND

“PTI End” are recorded in PTI log and a
Trip Start is 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

26

Max 90 seconds

RUNNING PTI
0°C/ 32°F
00:00:00

0.0C 10.0C10.0C

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

Note: Controlling Sensor = Supply

None

Max 120 minutes

RUNNING PTI
DEFROST
00:00:00

-18.0C 10.0C 10.0C

Unit operates in normal mode with -18C
(OF) setpoint and defrost activated.
Defrost terminates when evaporator
temperature increases to 18C (65F).

Note: Controlling Sensor = Return

20

30 minutes

RUNNING PTI
-18°C/ 0°F
00:00:00

-18.0C 10.0C10.0C

Unit operates in normal mode with -18C
(OF) setpoint. When return air
temperature decreases to setpoint, Frozen
Arrival” temperatures are recorded in PTI
log.

“PTI End” are recorded in PTI log and a
Trip Start is automatically activated.

Note: Controlling Sensor = Return

22,60

Max 90 minutes

PTI PASS - PRESS KEY

Unit will remain OFF until any key is
pressed.

If alarms occurred during PTI, Display
shows “PTI FAIL - PRESS KEY".

Note: Controlling Sensor = Return

None

Max 180 minutes

*Readings may vary depending on voltage and temperature
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Advanced Fresh Air Management (AFAM) System
Starting the AFAM System

1. Press the F4 key to enter the main menu. Press the F2 or F3 key to scroll to Config menu and press F4 to expand the
menu.

Press the F2 or F3 key to scroll to Options menu and press F4 to expand the menu.
Press the F2 or F3 key to scroll to Controlled Atmosphere (CA) menu and press F4 to enter the menu.
4. Pressthe F2 or F3 key to select AFAM and Press and hold F4 to accept the selection.
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Press the F1 key several times to return to the standard display.

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.

7. Pressthe F2 or F3 key to scroll to Fresh Air Vent Man menu. Press the F4 key to enter the Fresh Air Vent Man menu.

A WARNING

Risk of Injury!
The vent door and motor actuator arm move immediately when the F4 key is pressed to turn the AFAM system

to AFAM or Off. Keep hands and tools away from the air exchange system components to prevent personal
injury or unit damage.

8. Pressthe F2 or F3 key to scroll between [OFF] and [AFAM].
¢ [OFF]: Vent door closes and/or remains closed. AFAM Delay and AFAM Rate settings disappear.
e [AFAM]: Controller uses enter AFAM DELAY and AFAM RATE time to adjust FAE door to user setting.
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Advanced Fresh Air Management (AFAM) System
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9. Press and hold the F4 key with the desired state in the menu line until you are returned to the Controls menu.
10. Press the F1 key several times to return to the standard display.

Change the AFAM Delay

Note: The fresh air exchange time delay should be established by the shipper.

The AFAM delay setting keeps the fresh air vent closed for a preset time when the unit starts. This allows faster product
temperature pull-down. The AFAM delay can be set from 1 to 72 hours in 1-hour increments.

= 1 Vent Door Assembly and Damper Motor

2 AFAM+ Expansion Module (Mounts on Back
of Controller in Control Box)

Note: During unit startup, the AFAM delay prevents the AFAM door from opening until the delay times out. The AFAM
delay prevents the AFAM door from opening due to the AFAM Rate or CO2 system 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. Pressthe F2 or F3 key to scroll to AFAM DELAY.

A WARNING

Risk of Injury!

The vent door and motor actuator arm move immediately again when a delay is entered. Keep hands and tools
away from the air exchange system components to prevent personal injury or unit damage.

3. Pressthe F4 key to enter the AFAM DELAY menu. The current setting (“0”) appears in the display.
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Advanced Fresh Air Management (AFAM) System
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Press the F2 or F3 key to increase or decrease the time delay.

Press and hold the F4 key until returned to the main menu. The new time delay is recorded in the controller and
appears in the display.

6. Pressthe F1 key to exit the Controls menu.

Change the AFAM Rate

Note: The fresh air exchange rate should be established by the shipper.

The AFAM rate sets the desired air exchange rate. The actual door position is based on the AFAM rate and the power
supply frequency (Hertz).

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. Pressthe F2 or F3 key to scroll to AFAM RATE. Press F4 to enter menu. The current rate and units (e.g. “0 CMH")
appears in the display.

ChH

el | = | =S |

A WARNING

Risk of Injury!

The vent door immediately closes and re-opens to the new position when a rate is entered. Keep hands and
tools away from the air exchange system components to prevent personal injury or unit damage.

3. Pressthe F2 or F3 key to increase or decrease the AFAM Rate.

4. Press and hold the F4 key until returned to the main menu. The new rate is recorded in the controller and appears in
the display.
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Advanced Fresh Air Management Plus (AFAM+) System

An advanced microprocessor controlled fresh air management system that provides:
e programmable control of the CO2 level in the container

e datalogging of the CO2 gas level reading

® gassensorunit

e sensor filter

e ventloop

The controller can be set to control the CO2 level in the container from 0 to 25 percent.

Set AFAM+ System Values

The Controlled Atmosphere (CA) option submenu in the Config menu is factory set to AFAM+. The controller then adds
the AFAM, AFAM Delay, AFAM Rate, and CO2 Max submenus to the Controls menu. If a replacement controller or new
software is installed, a controller auto configuration will detect the AFAM+ option when the AFAM door control module
and gas sensor are connected to the controller.

e AFAM+: This setting turns on the AFAM+ system to control the CO2 gas level. The controller then adds CO2 Max
and AFAM Delay submenus to the Controls menu.

The default setting for AFAM in the Controls menu is the last value set (Off, AFAM, or AFAM+). Controlled Atmosphere
(CA) and Fresh Air Vent Man must be set to AFAM+ to control the vent door to the CO2 gas level.

1. Press the F4 key to enter the main menu. Press the F2 or F3 key to scroll to Config menu and press F4 to expand the
menu. 2. 3.

2. Pressthe F2 or F3 key to scroll to Options menu and press F4 to expand the menu.
Press the F2 or F3 key to scroll to Controlled Atmosphere (CA) menu and press F4 to enter the menu.
Press the F2 or F3 key to select AFAM+ and press and hold F4 to accept the selection.

[ ———
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Press the F1 key several times to return to the standard display.

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.

7. Pressthe F2 or F3 key to scroll to Fresh Air Vent Man.
Press the F4 key to enter the Fresh Air Vent Man menu.

A WARNING

Risk of Injury!
The vent door and motor actuator arm move immediately when the F4 key is pressed to enable the AFAM+

system. Keep hands and tools away from the air exchange system components to prevent personal injury or
unit damage.
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Advanced Fresh Air Management Plus (AFAM+) System

9. Pressthe F2 or F3 key to scroll between [OFF], [AFAM], and [AFAM+].
e [OFF]: Vent door closes and/or remains closed. AFAM Delay and CO2 Max settings disappear.
¢ [AFAM]: Controller uses enter AFAM DELAY and AFAM RATE time to adjust FAE door to user setting.
¢ [AFAM]: Controller uses enter AFAM DELAY and CO2 Max to adjust FAE door to user setting.
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10. Press and hold the F4 key with the desired state in the menu line until you are returned to the Controls menu.
11. Press the F1 key several times to return to the standard display.

Change the AFAM Delay

Note: The fresh air exchange time delay should be established by the shipper.

The AFAM delay setting keeps the fresh air vent closed for a preset time when the unit starts. This allows faster product
temperature pull-down. The AFAM delay can be set from 1to 72 hours in 1-hour increments. Refer to (“Change the
AFAM Delay,” p. 85) for the procedure to set the delay.

1 Gas Sensor Assembly (Mounts in
Evaporator)

s 2 Vent Door Assembly and Damper Motor

3 AFAM+ Expansion Module (Mounts on Back

B E of Controllerin Control Box)
a
i
i
|
L =

Note: During unit startup, the AFAM delay prevents the AFAM door from opening until the delay times out. The AFAM
delay prevents the AFAM door from opening due to the AFAM Rate or CO2 system settings.

Change the CO2 Minimum and Maximum Setting

Note: The minimum CQO2 rate should be established by the shipper.
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Advanced Fresh Air Management Plus (AFAM+) System

The CO2 rate sets the desired CO2 level in the container when a gas sensor unit is installed. The actual AFAM door
position is based on the CO2 level and AFAM delay.

1. Pressthe 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.

Press the F2 or F3 key to scroll to CO2 MAX.
Press the F4 key to enter the CO2 MAX menu. The current rate and units (e.g. “0.0 percent”) appears in the display.

e Heals=

0,055

4. To change the rate, press the F2 or F3 key to increase or decrease the CO2 Max setting.

A WARNING

Risk of Injury!
The vent door and motor actuator arm may move immediately again when the rate is entered. Keep hands and
tools away from the air exchange system components to prevent personal injury or unit damage.

5. Press and hold the F4 key until returned to the main menu. The new rate is recorded in the controller and appears in
the display.

Change the AFAM+ Settings Using OptiSet™

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.

Press the F2 or F3 key to scroll to OptiSet Menu.
Press F4 key. The following screen will appear:
= | e

e Y
T EAE
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4. Use F2 or F3 keys to scroll to desired product.
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A a F A Ma a P (AFAM+)S
5 P a Fa4 a
o ,
c
6. D a
1. P F4 a .P F2 F3 C a P F4 a
2. P F3 a S a a
T a S
>5 C(9 F) Cc 2 1%, 2 20%, AFA DE A ,
,H cC , H .
Ea a Fa S
D T a T a
H C
H S
AFAM DELAY
02 M (a a )
CO2 Ma

3. F a , 02a CO2 , F3 02 MIN.
P F2 ORF3 a a o2M

5. P a F4 a .T a aa a a a
a.

6. P F2 F3 CO2 MAX.

7. P F4

8. E CO2

9. P a F4 a .T a aa a a a

a .

AFA /AFA +

T a a

Ga A a M Ea a S

| a Ba :M P M (MRB)

Da M M a Cc B

V. (FAE)D :O a a a a a
AFA + A C

C 122 02sS Ca a E (PTIO ) )

C 124 P M S
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Advanced Fresh Air Management Plus (AFAM+) System

System Operation Verification

If the system appears not to be operating properly, it is best to verify that the controller can recognize if the AFAM+
option is installed. Use the Auto Configuration function found in the Config menu. Select setting to ON. Allow the
configuration steps to complete. The last step of the configuration will be AFAM. Watch the Display closely during this
test. When to AFAM door opens and closes, the AFAM option will be set. The controller will now test communications
to the gas analyzer. When the gas analyzer is found, the option will change to AFAM+.

Notes:

1. Upgrade the controller software to the latest released version. Auto Configuration will be automatically
initiated upon successful completion of a software flashload.

2. Ifonly the AFAM option is found, then there is a communication problem with the gas analyzer.
3. Ifonly Gas Analyzer is found, there is a problem with the operation of the damper motor.

To select Auto Configuration:

1. Enter Config menu, select Unit, then Auto Configuration.

2. Turn Auto Configuration ON by using F2 key.
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3. Press and hold F4 key to Accept.

Once the Auto Configuration is complete, and the AFAM+ system has been found and configured into controller
memory, enter the desired settings. If the damper motor or the gas analyzer is not found during the Auto Configuration,
use the diagram below (and the unit Schematic and Wiring Diagrams) to verify the connections, supply voltages, and
communication wiring to the two components. Also verify that the AFAM+ Expansion Module is firmly attached to the
back of the controller.

] [
1E [
1 - .
- - B 1
M 1
- 1
1 wod
- 1 [ ] u
[ ] |

Alarm Codes and Actions

There is one (1) PTl alarm that could be generated on a unit equipped / utilizing an 02 sensor.
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A a F A Ma a

P (AFAM+)S

[

a a BEFORE a

Alarm

Possible Cause

Corrective Action(s)

Code 122 - 02 Sensor Calibration Error (if
equipped) (PTI Only)

1. Stale atmosphere / Filter or inlet / outlet
tubes restricted (See Notice Above).

2. 02 sensorreading < 17% or > 25%.

1. Open evaporator access door or fully
open vent door and allow unit to operate
on high speed fan for 20 to 30 minutes to
purge any old, stale air trapped in the
analyzer module before performing PTI.

2. If 02 readingis still out of calibration
range after purge procedure noted above
is performed, replace analyzer.

Values Menu

Possible Cause

Corrective Action(s)

CO2%

Open or Short

If no alarm has been generated, the system
most likely has not communicated with or is
verifying communications with the analyzer.
Follow corrective action for Stale Atmosphere
procedure above. If fault exists, an alarm will
be generated.

02%

Open or Short

If no alarm has been generated, the system
most likely has not communicated with or is
verifying communications with the analyzer.
Follow corrective action for Stale Atmosphere
procedure above. If fault exists, an alarm will
be generated.
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D
AFA +D C A

(0] AFAM ,a a J_B12 / ,a a a HLXU. |
AFAM a a a / .U a a
AFAM

AFA +D
| a AFAM a a a a .N AFAM
,a a aa a .
AFAM+ AFAM a AFAM Ra 75 CMH
| a a 75 CMH, 75 CMH a a.N a
a 5 15 a a 75 CMH.
W , a a PULSATING AFAM XXX SEC TO DOOR OPEN .
W , a a PULSATING AFAM DOOR OPEN .
W AFAM , a a 30
AFA +E
| a CcO2 a a , a a .0 CcOo2
a a a .N CcO2 a a ,
aa a .T a a a N CcOo2 a a
a , a a a a
a
W , a a PULSATING AFAM XXX SEC TO DOOR OPEN .
W , a a PULSATING AFAM DOOR OPEN .
W AFAM , a a 30

PULSATING AFAM
XXX SEC TO DOOR OPEN

PULSATING AFAM
DOOR OPEN
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C ( 99C 141F A )
T a C M a a Ha a a a .D C
M a , a a a a (PID) a ,a aDb acC a
a a a a a a
T D acCcC a a a a aa T a a
a a a a a a a.T
a , a a a a a 10 ,a 20 a a 180
a a a a
A C
T a a PT1000 a a
a a a
| a a, a a a a
( 10C 14F B )
T a F C a N a a a T a
a a a a a
| a a , a a
a
C D
T a a a aa a F a ,
a 70 , a D aCcC a a aa
100 70 (a30 ).
P L a C a F w a a
a a ,
a a D acC a .T D aCcC a a
T a a a , a a
a a
A a a a aaa .A a a a (17,15 13a )a
aa a a P Ma a a C a Y
a a a , a a a
13
D a ,a a a
a a aa W a a , a a
LT a a a :
C P L M W aa 100 ( a), a
a
C a a 138 C (280 F). Va a
a a 6 C(10.7 F).
| a a a a 148 C (298 F), a LT
Aa LEDa Aa C 56 (C T a T H )T a
a 90 C (194 F).
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(0] a T
T a a a C
a F W a a , a a
a
T a a a a a a
C ( 99C 141F A )
w 0] M ON, a a a a a a a a
a a T a , a a a a ,
a a a a a a (0]
a a , a a a a a a a a |
a , a a a a a a
a a a a a
w N O o, a a a a
F ( 10.0C 140F B )
w 0] o, a a a a a T a a a
W a a a a a ,
a a a a a a a a
w N O o, a a a a
C F C
T a a a a a a a a a
a a a .T a a a |
a , a a a a a a
T a a a 30C (86 F) a C a a a 20C (68 F)
a F a .T a
/ FF,
T a , a a a
a a a .l a a a a a 90 ,
a a a .
D aP , D a PROBE TEST PLEASE WAIT . T a
a a a 5 A a a a .
S a a a a a T a a
a a Aa ().
| a , a RUNNING WITH HIGH SUPPLY DIFFERENCE a
S a a a D a UNIT ON/OFF
OFF.
A E CHEC
F
D C a ,a a aaa a a
T D S T
a a 60 99 S
D
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0) a T
a DEHUM a a a
w D , a a a a a a
w 2 a D acC a a
aa 85 , a a .T a a
a a , a a
a a
C (C 99C 141F A )
T a , a a a a aC T a
D a (R C D acC Va , .99 a )T a a
a a a a a A 99C(141F)a a ,
a .
C M a
C a a aa 100
H a ( a a a 60 ).
D ( a , a a a ).

Chill Load Control Sequence (Setpoints at-9.9 C[14.1 F] and
Above)

+1.5C
(+2.7F) o

2> Y

+1.5C
(+2.7F)

SAP1352

3

35. AG F Cc

Cool with Modulation (control temperature differential
is above setpoint)

Heat (electric heaters pulse on and off on a 60 second
duty cycle if the control temperature differential is
below setpoint.)

In-range (based on supply air temperature)

Decreasing Temperature

Setpoint

Increasing Temperature

Chill Loads Setpoints at-9.9 C
(14.4 F) and Above

Frozen Loads Setpoints
at-10C (14 F) and

Below

Coolw/Mod | Heat | Defrost | Cool Null | Defrost | Unit Function
ol . Evaporator Fans High Speedt
ol . ol Evaporator Fans Low Speed?
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O a T
35. AG F C ( )
Chill Loads Setpoints at-9.9 C Frozen Loads Setpoints
(14.4 F) and Above at-10C (14 F) and
Below
Coolw/Mod | Heat | Defrost | Cool Null | Defrost | Unit Function
* ol . Evaporator Fans Offt
. . Proportional-integral Derivative (Supply Air) Control
. . Return Air Sensor Control
. . Evaporator Coil Sensor Control
. . Compressor On
. . Compressor Vapor Injection On (valve energized)?2
. . Condenser Fan On3
. o4 Digital Control Valve Modulating (energized)+
o5 . . . Electric Heaters Pulsing or On (energized)5
1S a a a a a
N a0 a C La H a ;F L a L a a
2\a a
cC F , P L M W aa 100
C H T a P W a a 138 C (280 F).
3C a a a30 a a a a
C La :C a a a 30C (86 F) a
F La :C a a a 20 C (68 F) a
4D aC a a
C L a aC P L P L
D a W D o, a a | a
a
- W a , ( ) a
5C a a, a a
H a ( ): 1 a a , a a a 60
D :H a a a a a a a
C
C a C C T a D a( a a a )
a
C C a a
C a D aC a a.T D a
C a aa a a a a a a a
C | a LED a a 1.5C(2.7F)
C a a a a a
| a a a C T a D a ,
T a | ) a a a a a
N , | a a a a
a
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0) a T
F (C 10C 14F B )
A 10C(14F)a , M a a Ha T a
a a a a a T
C
N
D ( a , a a a )
Ea a a a a a a a ( D a
N )
C a a a
C a a
C a a 2 30 30 a
a .T a ,a
a a
P a a a a a a a a
10C (14 F).

A Cool

B In-range
C Null
A 1 Decreasing Temperature
2 Setpoint
+1.5C :
(+27F) +020 3 Increasing Temperature
(+0.36F)
2>
-2.0C
(-3.6F)
v SAP1353
3 J
Cc
A a a a 2.0C(3.6F) , a C
- R a a a a 0.2C(0.36F)a
- R a a a a a 30
Cc C a a
C a 5 a a .
A a . I a LED a a a
a a 1.5C(2.7F)a
T a N a a a a 2.0C(3.6F)
T a a a a a a
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(0] a T
T a a a 18 C (65 F) a ab a D Ma aD T
a a 4C(39F) a aT D
D a D a D a
- T a a a (a a ) a
- T a a a a .
Ma aD a a a DEFROST REFCON R M
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F a , a a 7:35, a a 801.T aa
aD a a aD a (.. 8:00 a
9:00 aa 1 a).
OC La ( a 99C[141Fla a ), a
- Ea a C T a 4C(41F) a a
- T a a , ,
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a.T a a 48
O F La , a a 8 T (2) a a a a
a.Ma a a a 24
D a 12 , a a bC(89F) PTI( )
ol , D A GA
DEF
w D a
T , a a a a a
w , D a ,Ha a a
a , a
T a D
Ea a a
- C :Ea a a a 18 C (65 F).
- F :Ea a a a 18 C (65 F).
| a :C a a 90 60 H (120 50 H ) Aa C 20
a .
P :T UNIT ON/OFF OFF a
w a
T Haa D a a a T a
a a LT a a
T a a a a ( 3 a ) a
a a T a a a a
T C D acC a a .T a aa
W , C D acC a .R a a a
a T a 100 a a
a a
T a a a a (PID) a a a a T
a a H , a a a a a a a
a a aa , a a a a C D a
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C a a a T ON ( )
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R a ON a T a
( ) C D acC a (OFF). T ,a 100 a
100 a C D acC a ON ( )0
A 60 a 60 a C D a
C a ON ( ) 40
AXA0428
A a a / a a
a LA a a a a
a a W a a ( ), a a
a a a a a LT
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a a aa a a H ,
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D D D
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T USDA a1 a USDA LA USDA
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| , aa 120 a (
) a a a 4.2 T ,a
a a a a a
T aa a ( a ) aa aLOGMANIl a aa ,
LOGMAN Il PC aa PC aREFCON .LOGMANIl aa a a
a al a a 15 a a 70
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a 210 a
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a a a .l a aa a ID , a B.R.T.,
, a aa, a iy , a , a T a ID
C a
(o (C)
T a a a a a a ( USDA
a ), a a a a .l a a USDA
a a a USDA Ma CT aa
T CT,a a a a aa W CT a a
a a a a
C S
CTT a S S a CT
CTP N a a |/ a , a CT
CTMAXUSDAT a Ma a USDA a CT
CTF aT a S F a a CT a
CTH a D a a a 01C a ).
F 35. D C
Commaodity
is loaded . .
Final set point .
reached Commodlty
Pre-cool is unloaded
Pulling down USDA MAX
temperature / Maintaining
final set point
Warm up
CIT Period
. Maintaining C/T Set point CIT period
C/T Period started Passed ARA2337
T A a U M
C a a CT a a | a
| UDSA , a a a a USDA
Ma CT a
Ca a a USDA a a a USDA a
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a a .
(0] a USDA a a a USDA Ma a CT a .
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0 a T

| a USDA a a a USDA Ma ,

a
w a a a
D CTa a a a a

2005/04/27 11:33 KBD Cold Treatment Activity - Option made possible - not yet activated.

2005/04/27 11:33 KBD Cold Treatment Activity - C/t set point 0.0C.

2005/04/27 11:33 KBD Cold Treatment Activity - Period/Days 3days.

2005/04/27 11:34 KBD Cold Treatment Activity - USDA max 3.0C.

2005/04/27 11:34 KBD Cold Treatment Activity - Final set point 5.0C.

2005/04/27 11:39 KBD Cold Treatment Activity - DE-ACTIVATED/STOPPED before time.

2005/05/03 10:30 KBD Cold Treatment Activity - ACTIVATED.

2005/05/03 10:30 AUTO Cold Treatment Activity - Initiated. C/t SP:1.0C - USDA max:3.0C - Period:3days - Final SP:5.0C.
2005/05/03 13:32 AUTO Cold Treatment Activity - Period started. C/t SP:1.0C - USDA max:3.0C - Period:3days.
2005/05/04 14:31 AUTO Cold Treatment Activity - Period started. C/t SP:1.0C - USDA max:3.0C - Period:3days.
2005/05/07 15:00 AUTO Cold Treatment Activity - Period passed OK. 2005/05/08 10:30 AUTO Cold Treatment Activity - Ended. Final SP:5.0C.
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USDA a , a a a a a a a aa .H ,
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a a USDA a .Ca a a a .MAGNUM
NTC USDA USDA P/N ( T Caa ). MAGNUM

PT100 USDA USDA P/N ( T Caa ).
I Ba P aa
1. T a a a a a a

a a LA a

a a a

S a
3. | USDA a .Wa a a a a 0C(32F).
4, S a A a , a a a a

a a .S 10

a a
Ca a USDAS
1. 1 a USDA a a | | Ba P aa a )
2. P F4 MENU .P F3 CONFIGURATION M
3. P FAENTERKEY a CONFIGURATION
4, P F2 OR F3 UP/DOWN SENSOR M
5. P F4 ENTER a SENSOR M
6. P F3 CALIBRATE PROBES.
7. P F4 Ca a .T a [RAW]a [CORR] a

a

102 TK 60275 4 MM EN



¥ THERMO KING

(0] a T
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Operating Theory

Figure 36. Example of MTS Log

erlmgsgr\:\;ne 2.Tempe|tature 3. Tempel_'ature
set point set point
> / activated activated
First l Etc,
temperature set
point activated
f \ 3. Period
First Period Maintaining the
First period Maintaining the 2. Period 3. set point
timing started first set point Maintaining the
2. set point ARA2338

Trip Actions and States

e The container is prepared, initiated with setpoints and parameters for the journey and transported to the loading
location. The refrigeration unit will, if powered, start approaching the first setpoint.

e The next setpoint will be approached within the maximum capabilities of the unit, as if a user manually has changed
the setpoint.

e The timing for any period will start when the supply air approach for the setpoint is within the IN RANGE setting.
The timing will not stop or restart even though the supply air gets out range.

e The temperature setting will be kept through the specified period and when the period ends the next set of
parameters will be activated.

During the treatment a set of events is made together with the temperature logging to document the journey.

2005/04/27 11:33 KBD Multi Temperature Setting Activity - Option made possible - not yet activated.
2005/04/27 11:33 KBD Multi Temperature Setting Activity — X. set point 0.0C.
2005/04/27 11:33 KBD Multi Temperature Setting - X. Period/Days 7 days.

Activating Multiple Temperature Setpoint
Go to the Configuration > Options Menu enter MULTIPLE SETPOINT (MTS) and choose SELECTABLE.
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Starting and Setting Multiple Temperature Setpoint
1. Go to the Controls menu and enter MTS/CT.
2. The display will show the Multiple Setpoint selection. Select MULTIPLE SETPOINT and press CONFIRM.
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3. The following screen will appear. Press UP and/or DOWN to change the setpoint to the desired setting, then press
and hold CONFIRM to enter the setpoint.

B n
0.0C
- r—

4. Select MTS Period 1 and press CONFIRM. The following screen will appear. Press UP and/or DOWN to change the
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& MULTIPLE SETPONT
o

e i o —
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period to the desired setting, then press and hold CONFIRM to enter that period.

5. The following screen will appear. Repeat steps 3 and 4 for Setpoint 2 and Period 2, and for each additional setpoint
that is required. Leave the Period Setting at “MTS END” for the final period.
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TK 60275-4-MM-EN

105



¥ THERMO KING

Operating Theory

6. Select BACK as necessary. The Standard Display will appear showing “MTS - Approaching setting 1” indicating
MTS is active.

I 8.0°
5.0
—— 0.0
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Stopping Multiple Temperature Setpoint
1. Go to the Controls menu and enter MTS/CT.
2. The display will show the Multiple Setpoint selection. Select NONE and press and hold ACCEPT.
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3. The Standard Display will appear and “MTS - Approaching setting 1” will disappear. After stopping MTS, the unit
will continue running with the last MTS setpoint in action.

B0
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e 0.0°
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Surveillance during the multi-temperature setting trip: During the treatment the normal unit surveillance is kept.

Associated interfaces RMM / REFCON: The RMM must at no time during the journey be able of changing any
involving parameters and settings on the controller. The RMM interface will show the ending final/last set point through
out the trip, even when setting 1 or 2 etc. is running as active with another set point in use.

Assaociated tools: LogView must be updated to Version 5.8.2.0 to report the Multi-Temperature Setting events.
Various actions: When the user activates the treatment, a trips start mark and event is automatically made.
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C
Cc D Cc

(0]
Insert a flat blade screwdriver into slot Move the screwdriver handle to the left With the door catch released, pull door
on side of control box door. to release the door catch from the box out and open.
latch.
C
Push firmly until a click sound is heard. With hand, rap the door to confirm it is
closed properly.
Cc a a a a a Fa a a
D a a a G aMa S I C a /S a U a /MP4000.T CM4000
a a a a a U a a
SDCa S S
1. V SD a a S a a a
2.1 a , a a a .
3. C a a SD a MP4000. | MP4000 , a
F a a L .
C a . /MP4000 SD a .
5. C a a (. ) \ MP4000 \ F a .R (F 37, .108a F
38, .108).
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Ma a
/ MP4000 / a . 3/18/2010/L (D a a a )/ F a CM4000_3.2.0.0_140822.
F 37. 4000
F 38. 4000/F

S a F F a SIP

| 3.0.0.0 SIP a a a RMM .V 3.1.0.0 120612 a
a a SIP a (.. CM4000_3.1.0.0.120612. N a 3.1.0.0 a

a , MP4000 a 3.0.0.0 a a .L a SD Ca a 3.0.0.0
a 3.1.0.0 a a .
| a 3.0.0.0 a a , SD a a 3.1.0.0 a .| a 2.5.4.0

a , SD a 3.0.0.0 a , SD a a 3.1.0.0 a a
T MP4000 a a a a N SD Ca

, MP4000 a C a

Ba P Fa a P
1. V a ( a)
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C

Ma a
2. 1 SD a , a a , .
3. A a a a ON/OFF N a SD a
a ’ a a a a a a
4. W a a a
S P Fa a P
1. P a ON, a
2. 1 SD a , a a , .
3.1 a SD a a a , PLEASE WAIT
EXACTING COMMAND FILE, ~ UPDATE FIRMWARE, PREPARING, UPDATING FIRMWARE 0 100%.
4. O 100%, a a . W a a a a AUTO
CONFIGURATION, a a
5. R SD a a a .
A , /A F
/ , D F .
, FF
4000
T MP4000T S T a a
C M (CM)
P M (PM)
| Ca
K a
D a
1 A F 1 ,2012, C (c ) ()
F ¢
I L
( ).
Tool comes with all necessary test plugs required to perform all tests noted above.
Software will be located on the JCI web site. www.myrefcon.com/support/mp-
4000-tester/
The Tool is sold through Emerson Controls.
Ordering information (Contact)
Wilmor Halamani
Email: Wilmor.Halamani@Emerson.com
Phone 45 70234444
Fax 45 70236044.
1 MP-4000 Test System (item no. 8232- 010)
Delivery terms: ex works
Delivery mode: DHL
Delivery time: 2-3 days upon receipt of order
Payment terms: 14 days net
Please state purchase order number, invoice address and delivery address when
ordering.
| aMP4000 T T a a , a a
A a a a (1) a a a E C T a
a ’ a a :
Pa a
0] a a a a a
C a a a a
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C Ma a

E a a a a 1 (JCI a , a a )

Wilmor Halamani

Email: Wilmor.Halamani@Emerson.com
Fax 45 70236044

Part Numbers:

Controller Module Test Plugs
Analog 2 #]1 1934-001
Analog 3 #13 1934-002
Analog 1 #14 1934-003
Digital 1 #39 1934-004
Com 2=3128=]2 1934-005

Power Module Test Plugs
PM test Adaptor #J1 1934-007

Expansion Module
Test Module 1934-006

1. T U ON/OFF OFF.
2. T 460/380V a a .
Ha a V a |
T a a a a a a 460/380V a a
.D a
a a a a a a
3. D
4, A a ,
5. I a a
6. C a a
7. C Ha
8. R a a a
9. R C a M a R a a
10.R M a F M a R a a
1. E ID . ID
2.
LA
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E

T a a a .T 25a
C B .l 460/380V

| 1 | Main Circuit Breaker

E
T Ha a a a
a 50 C, a a a a a
A a a
a ,
C a .Ea a a a
C a a
a a aa
A , VGA a aH P C

— HIGH PRESSURE CUTOUT CHECK CONDENSER PROBE : Wa
a

—  HIGH PRESSURE CUTOUT CHECK CONDENSER FAN : Wa
a

— HIGH PRESSURE CUTOUT CHECK WATER COOLING :Wa

TK 60275 4 MM EN
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E a Ma a

1 Low Pressure Cutout Switch

2 High Pressure Cutout Switch

(
| a , a Aa a a Aa 37
(

T a 3243 7 Pa, 3243 048 a,470 7 ,a a 2586 Pa, 259 a,
, a a a a a H P C Ma , 112,

C

1. C a a a a a a

, a a a
#HCA 144 6024 Pa, 60.24 a, 900 a .
2. 0 a C aCa a 100 Ma aF T
High Pressure Cutout Manifold
1 Relief Valve
2 O-ring
3 Adapter Tee (Weather Head)
3. Ra a a T a

112 TK 60275 4 MM EN
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E a Ma a
a .T a a a W
T a
3,447 ,34.4 , 500

4. V a a a a 3

/ HC , 1 4

C /
R a
1. 1 a
a. F a a a a .
F a a a LT a a
a .

2. R a .R (R R a S ,  .133).
3. D
4. R a
I a a
1. A L aa a
2.1 a a
3. P a a a .
4. E a a .R (Ea a a C a R a S ,  .133).

© 0o N o O

1 Low Pressure Cutout Switch

2 High Pressure Cutout Switch

3 Discharge Service Valve

4 Suction Service Valve

TK 60275 4 MM EN 113



¥ THERMO KING

E a Ma a
A a .T 17
37 Pa, 0.17 037 a,5 11 .H a ; :28 48 Pa,0.28 048 a,4 7 |
C a
Ea a a a a a .
C a a ( )a a aaa T
( ) a 28 48 Pa, 028 048 a,4 7
1. D
2. R LT a a a a
a aa

w =

114

1 Low Pressure Cutout Switch

2 High Pressure Cutout Switch

3 Discharge Service Valve

4 Suction Service Valve

TK 60275 4 MM EN
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E a Ma a

T a

aL P C

Low Pressure Cutout Switch Installed

T L P C S S Ta
, a a aL P
T a aL P
S Ta aL P Cc S
1. R LPCO
2. D LPCO J9 5a 6,
3.1 a a J9 5 6
4. S S Ta
5. R a

TK 60275 4 MM EN

1 Suction Transducer

2 Discharge Transducer

3 Suction Service Valve

4 Discharge Service Valve

(41 4473) aS

C

Ta (41 6150) a

Suction Transducer Installed

a a
C S S
C S (LPCO)
a aS
a a

asS

a a ,
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E a Ma a
6. C J1 7,8,9.
7.
R 8.
. Ba 9.
7. S a .
Aa 31LOWPRESS CUTOUT OOCL , aa
Aa 120 SUCTION PRESSURE SENSOR ERROR
Aa 136 TRANSDUCER CIRCUIT ERROR 12V
M a 32LOWPRESS CUTOUT PLEASE WAITS <b11 . a M a 33LPCOTIMERHOLD
PLEASE WAIT S >47 30 a

| LPCO a a aa a,a LPCO a NONE.
D ( )
T a a , , a a T a a
a a .T a a a a
LT a a a a a a a .| a , LPCO
a
T a , (C a M , 67)
1. D .
2. R a LT a aS a a
a aa
1. A L a (R 277).
2.1 a
R a a a a a a
o ,
C C F
C a a a a a a a a a
P a a a a | a
a a a
| a a a a |, a a a a a
a a T a a , a a a a
a a ( a ).D CH
C E F
V a a a a a a A a a a
a
C a a a a a Ea a H a Ea a L
Ma aF T
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E a Ma a
| a a a a a a a , a a
a a a a a a ( a ).D
a CH.
cE EF1, EF2, EF3 . EF11, EF12, EF13
AG
U a a a .T MAGNUM a
J J18 .T aa a
a a a a a a
T P Pa ,
1. T 460/380V a a

T a a a a a a 460/380V a a

.T a a a a a
a , a a a
a
2. D .
3. R a a a a a 460/380V a a
4, C .
5. Sa a a 460/380V a a a U O a a U
a a a .
6. C a aa a a
MAGNUM PLUS a a a a a .U a
a a a

H a 680Wa (N a)45 1927

Ha L 1360 Wa (N a )45 2441

Ha L 2000 Wa (E ) 45 2451 (OOCL)

Six Short Length Heaters (680 Watts Each) Three Longer Heaters (1360 or 2000 Watts Each)

ARA2321

E C
| a E Ca a a (2000 Wa ) a CB(420352) a a a 27
a W a a , HEATER ELEMENT TYPE a a

NORMAL CAPACITY EXTENDED CAPACITY.I a a aa a PTI
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E a Ma a
a aa T 1360 Wa (18 GA)a 2000Wa (16 GA) a a
S a a a a .
Unit Configuration Menu Heater Type
| T Lt = -

a a
a , a a
1. T
2. R
3. 0
4, T a a a
a. T a a
a a
| a a a
a a a a
5. C a a a
a. D a a a a
C a a a
a a a
a
a a a
ba.
LA

A a

a a
| a a a
w a a a

a

T a

a a Aa a a

a a

118

[= TR
a a a la a
a a
a
.C aa a 500V a
a aa
aa 0.8 , a a
a a a a | a
0.8 , a .0 a a a ,
a | a ,
a a a a R a
a a
a a a a 138 C (280 F), a

132 C (270 F), a

a a a a 148 C (298 F). T
Aa C 56 (C T a T H )T
90 C (194 F).
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E a Ma a

T
1. S
2. D
3. C a
4. R
5. C a a
6. B a
7. A 0.25 0.5
8. A a a RTV
9. P
10.R
T
.T

S A

R A

Ea a C

Cc C

C D

A A

TK 60275 4 MM EN

.Ea

| 1 | Compressor Discharge Temperature Sensor |

a a.T
J 15 9&10 a a
a a a a
J 15 9&10 a
aa a a a a a
a .T a

119
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E a Ma

a

120

| 1 | Temperature Sensors

a a .l a
a a

[PROBE TEST PLEASE WAIT]. T

LA a

().

a

a

E

a

CHEC

u 0/0

TK 60275 4 MM EN
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E a Ma a

Evaporator Coil (Defrost) Sensor Location

A A Coil Support Bracket
\ B Front of Unit
C Insert sensor at least 75 mm into coil between tube

c rows 2 and 3.

—

/ | AXAD172
B 1to1.2in.
(25 to 30 mm)

Condenser Coil Sensor Location

A Insert sensor into condenser coil between tube
Rows 1 and 2.

AXADTTI

S a a a a a a a 0] a a aa
a a
36. . ,E c .C Cc . A A
°F °C Ohms °F °C Ohms
-40 -40 842,9 53.6 12 1046,8
-31 -35 862,5 57.2 14 1054,6
-22 -30 822,2 60.8 16 1062,4
-13 -25 901,9 64.4 18 1070,2
-4 -20 921,6 68 20 1077,9
5 -15 941,2 71.6 22 1085,7
10.4 -12 956,9 75.2 24 1093,5
14 -10 960,9 78.8 26 1101,2
17.6 -8 968,7 82.4 28 1109,2
21.2 -6 976,5 86 30 1116,7
24.8 -4 984,4 89.6 32 1124,5
28.4 -2 992,2 93.2 34 1132,2
32 0 1000,0 96.8 36 1139,9
35.6 2 1007,8 100.4 | 38 1147,7
39.2 4 1015,6 104 40 1155,4
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E a Ma a
36. , ,E c .C
°F °C Ohms °F °C Ohms
42.8 6 1023,4 107.6 42 1163,1
46.4 8 1031,2 111.2 44 1170,8
50 10 1039,0 113 45 1174,7
37. C D
°F °C Ohms °F °C Ohms
-13 -25 1,121,457 185 85 9,202
-4 -20 834,716 194 90 7,869
5 -15 627,284 203 95 6,768
14 -10 475,743 212 100 5,848
23 -5 363,986 221 105 5,091
32 0 280,824 230 110 4,446
41 5 218,406 239 115 3,870
50 10 171,166 248 120 3,354
59 15 135,140 257 125 2,924
68 20 107,440 266 130 2,580
77 25 86,000 275 135 2,279
86 30 69,282 284 140 2,021
95 35 56,158 293 145 1,797
104 40 45,812 302 150 1,591
113 45 37,582 311 155 1,393
122 50 30,986 320 160 1,247
131 55 25,680 329 165 1,118
140 60 21,397 338 170 1,015
149 65 17,914 347 175 920
158 70 15,067 356 180 834
167 75 12,728 365 185 748
176 80 10,793 374 190 679
122 TK 60275 4 MM EN
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-

AEA

608 C

K R 134a, R 404A

R 134a/R 404A/R 452A

S C a a !
w T
a R 134a/R 404A/R 452A
a a a
A a , a a
a .B a
a a
a a a
a , a
F C
C a a
a a a A a
a a R 404A/R 452A
E
U a
D
L a a
H1ON ( a )
F
S a a HFC
a a MAGNUM
L a
H a
R Ta

TK 60275 4 MM EN

’ a
.R a HFC
a a P
a a ,a a
a a R 404A/R 452A a .U a
a a a
a a
a a a a
a R 404A/R 452A
Ha a a H10G
HFC a HFC T a
a a )
a a )

123



¥ THERMO KING

R a Ma a
1
1 Internal Threads for Cap
P
2 High Pressure Fitting
Izmm e om 2 16mm 3 Low Pressure Fitting

AR ¥
AN
- | €.15 mm
= ] 9.16 mm
] 11.2 mm

A WARNING

Service Valve Back Seated (Operating Position)

| 1 | Full Counterclockwise

124 TK 60275 4 MM EN
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R a Ma a

Service Valve Open to Port (Servicing Position)

| 1 | 1/2 Turn In |

Service Valve Front Seated (Check or Remove
Compressor)

| 1 | Full Clockwise

A a a a a ( T Caa ) a R 404A/R
452A a

a

1 Quick Disconnect Access Valve

2 Discharge Service Valve (DSV)

3 Suction Service Valve (SSV)

TK 60275 4 MM EN 125
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R a Ma a
Removing Refrigerant
1 Quick Disconnect Access Valve
2 Discharge Service Valve (DSV)
3 Suction Service Valve (SSV)
4 Reclaimer
5 In
6 Out
| 1 | Close Hand Valves
] g —
AXAD1E
Gauge Manifold Open to Center Port
| 1 | Open Hand Valves
AXADIEZ
Charging the System
1 Quick Disconnect Access Valve
2 Discharge Service Valve (DSV)
3 Suction Service Valve (SSV)

L — AXA243

126
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R a Ma a
T K a a a , .T
a a LA aa a a ( T Caa )
a R 404A/R 452A .Ga a a R 404A/R 452A.
:C
T a a
LT a (10 [69 Pal a )
.Ga a a a a a
a a a a
1. 1 a a a
C a a a
R a a a .Sa a a a
a a
4, R a a a a
A a ( a ) a
5. O a a a 69 Pa,0.69 a,10 a
( a C )R a a ( )
a .
6. S a1/2 ACME a ( )
a .R ACME a
7. C a a a
A a ( a ) a
9. O a a a a .R a a a )
a a
10.S al/2 ACME ( ) a
R ACME a
11.C a a a a .Y a a a
Purging Gauge Manifold
1 Suction Connection
2 Discharge Connection

TK 60275 4 MM EN
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R a Ma a

A WARNING

HE E H D BE | G . H ,
1. R a a a a a
a .T a a .
2. 0 a C CAPACITY 100 Ma aF T
3. R a a a
a .T
4. R a a a a a

o1
w
[}
o
o
o
o

C C
T a a a a a A a
a a a a a a a a a
a a .A Ma a a 40 (8.0 )R 404A/R 452A
a a a .T a a a a a
1. 1 a a a a N a a
a a a , R 404A/R 452A a

2.1 a a a , a R 404A/R 452A a A
a .0 a N a a a
a , R 404A/R 452A a
3.1 a a a aa a ,
R 404A/R 452A a W a ,a R 404A/R 452A a W
a ,a R 404A/R 452A a a a a a
- 404A/ 452A
T a a a a a a a a a a a
a a .A a a a a
C a aa a a .T a
a ( a )

1 Moisture Indicator:
Light Green = Dry
Yellow = Wet

2 Outer ring is color coded. Compare to
indicator.
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R a Ma a

U a a Ha a a H10G ( T Caa ), a a

o
o
o

a ( a ) 345 Pa,3.45 a,b50 a a

a a a a a (U a a a
a ). 1 a a a a a |,

o hr Wb
or- U >» > O

a a LA a 1380 Pa, 13.80 a, 200
(U P N , . 130).

9. P 1380 Pa, 13.80 a, 200

AXAD186
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R a Ma a

a a a

Typical Pressurized Gas Bottle

1 Line Pressure

Tank Pressure

Tank

Alw] N

Pressure Test Line to System

5 Safety Valve

6 Pressure Regulator

AXA0194

o wn >
)
©
©
©
©

w)
[
[

C
[
)
)
[
[
[
[
)
_|
)

@)
)
®
®
)
)
)
®

N (N>) 15,170 Pa, 151.70 a , 2200 , a .P a 21C(70F).

DO NOT (0] (0,), a , a a a a
a .

D a |, , ,a a a (N2). T

a a a a a

1. A a a a (R Ga Ma S , 125
).

2. C a a a a ( a )
a a A a
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R a Ma a
4. P
G
T a a
La T :1034 1200 Pa,10.34 12.00 a, 150 174
/D a :69 138 Pa,0.69 1.38 a,1020
S :356 Pa,0.35 a,b
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R a Ma a
F 39. E
L
—m >
-
'\\ —
'’ )
o
/
\ 1.
L
1
o
\ L (] [%_.
1 Special, self-sealing quick disconnect | 3 Iso Valve To 220/190 Vac Power Micron Meter
couplers are required for R-404A/R-
452A units
2 Gas Ballast Valve 4 Two-stage Vacuum Calibration Standard Sensor
Pump

132
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R a Ma a

R
U a a a R 404A/R 452A
w a a aT K , a a
a a a a a a a
a
R a a a a
a a a a a a
a a a a a
rA
P a
1. T
2.1 a a a a
3. Aa a a
4, S a a
5, M a a a
6. T a
7. O (a a) a a a a a
8. C a a 0 Pa,0 a,0
A a a a LT a a
T a a a a a a a a
a Ea a a a .T a
a a a aa a E a a a
a a a
T , ,a a a a a a .T a a , ,
a , a , a a ,a a
T a a a a a
AW a a a a :0 a .T a a a
a a a a a LT a ,
a a a a a a
M M a a a a a | a a a a
a a a | a a
D ,D ,M a Pa , F Ma a :Pa a a
a a a a .D a a N a
a a , a a a a a a
A :A a a a a a a .T a a a
a a (.. )a a a a a
N , a

TK 60275 4 MM EN
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R a Ma a

A CAUTION

34 Pa, 0.17 034 a,5 10 . a a ).
2. B a a a a a 0 Pa,0 a,0 .R a
a
3. C a a a a D Ba O T Ba O
a a a a a a a a
T a a a a a , a a ( a
a ) a a a a | a a
a a a 5 , a |
a a a a a a
4. C a a a a a a a a ( a) a a F
39, .132.C a a a a .
5. O Ea a Sa a (V1,V3,a V4).l a a V2 a a
LT a a a a a a a a a
a
6. O a I Va ™ a | a a
aa
7. 1 a a a a a a a a a , a a a
a a a a a a
E
1. T a .0 a aa a a a (
a a ).E a a 500 a a a
2000 T a T K Ea a
Sa (a a ):
a. Ea a a a a a a 1000 T
a aa a
C a a 500 a a a C a a a a
a a a
C a Vi a a
0] a
w a a , a a T a
2000
C
2. 1 a a a a a 500 , a a a a a
A a a a a a a a
A a a aa a P a
a a a
3. C a Vi a a a
4, Wa a a .
A a a a a 2000

134 TK 60275 4 MM EN



 THERMO KING

a Ma a
A 2000 a a a a a
a a A a a a
A a aa aa a
5. 1 a 2000 , a a R (C a
S R . 136).
Ea a a VIi.W a Via V4 , a a
a a | ;
L a :Wa N a a
, aa a W a a a a
a a .R
A 1 Close the vacuum valve and watch the
movement of vacuum gauge needle. If
needle continues to rise, this is an indication
that a leak exists in the unit or connecting
line. The leak must then be located and
eliminated.
2 Time
3 Pressure (Vacuum)
4 Atmospheric Pressure
3
AXA0191
M W a a a a aa a , a
a a a ’ a a a a a
R
A 1 Close the vacuum valve and watch the
movement of vacuum gauge needle. If
4 needle shows a pressure rise but finally
levels off to a constant pressure, the system
still contains too much moisture.
Dehydration and additional evacuation time
are required.
2 Time
3 Pressure (Vacuum)
4 Atmospheric Pressure
3
AXAD192
T a a .S a a a a a a
S
A
A

TK 60275 4 MM EN
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R a Ma a
| a
E a a a
H , a a ,a a a .La a a a a a
a a a a .F a , a a a
a ab (1/4 ) a a al2 (1/2 ) a | a
a a a a2 (6 ) a al (3 )

T a a a a a a a a .l a a
a a a a a a
Ha a , a , a a a a a a a
a a a a

C ( E C )
1. C a Vva
2. O a aa a ( a a )
3. S a
4. M a a a
5. C a a a a a a a (R U P aa a
H , . 134).
6. W a a
7. C aa a a a S a a a
a a a .T a a a a
a a
8. S a a a.o a a a
9. T
10.0 a a a a a a a
11.C a a a a a ( ) a a a
a T a a a a a
E
1. Ba a a a
2. C a a a a
3. C a a a a
4. O a a a a a a a
5. O a C a 385 Pa,3.85 a,50
6. Ba a a a
7. S
8. R a a a a
9. Sa a a a a a a
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R a Ma a

S ©® N o »
x -
- M M o
[
[
)
)
)
)
)
)
)
W]
(W]

A W I VWO T
o
o

N
o]
o
o
[
C
o
o
[

o o MW

- T > 0
o))
o))
o))
o))
o))

9. R a R 404A/R 452A (R Ca S R a , .136).

TK 60275 4 MM EN 137



¥ THERMO KING

R a Ma a

1 Scroll Compressor

2 Suction Service Valve

3 Discharge Service Valve

C C
1. R a a
2. R a , a a a a
3. R a
4. U a
5. S a a S
. C a
. S a a a
. S a
) ol
( , . 130).
4. P a a C
P a a (R La T R a S , .129).R a a
6. R a a a .
7. Ea a (R Ea a a C a R a S , .133).
8 R a a , a a a .
9. R a R 404A/R 452A (R C a S R a , .136).
F D / F
1. R a a
2. Pa a a aa
3. Ca a .U a a a
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R a Ma a
S aa
R a a a
R
R a a
. A a a
| a .F
R a a a , ,a T
. T a
CA ( )
6. P a a a (R LaT R a S , . 129).
R a a
7. R a a a .
8. Ea a (R Ea a a C a R a S ,  .133).
9. R a R 404A/R 452A (R C a S R a , .136).
10. P a a
1. P a a a .R a 23
2. O a a a a .
3 a a a a a T a a
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R a Ma a
4. R a a a .D a
R TXV a
R a a a XV
7. C a a .P a a a
L a a
8. U TXV a a
9. P a a TXV aa
10.S TXV.U 15% 203 364.
11.P a a a (R LaT R a , . 129).
R a a .
12.E a a (R E a a C a R a S , . 133).
13.1 a T a R a a a a a a
14.1 a a a a a I a TXV
15.1 a a a
16.0 a a R 404A/R 452A (R C a S a , .136).
17.P a a
1 TXV Mount
2 Access Panel
2 3 Element
% 4 Tube on Suction Line
T
: il
l“/”/
E E
R a a
1. S a a a a |, a a
a | a a a a
(R R R a S ,  .133).
2. O a a , .R a
3. U a
4. C a a
5. Ha a a a a
6. R a a a a
I a a a a
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R a Ma a
1. C a a
2. Pa a a
1 Economizer Heat Exchanger
2 Economizer Expansion Valve
3 Vapor Injection Line
4 Feeler Bulb Line
3. S a a a a a a
a.A a a a a
( , . 130).
4, P a a a (R La T R a
S , . 129).
5. | a a , a a (R R R a
S ,  .133).
Ea a (R Ea a a C a R a S , .133).
L a .T a a a a A a
a a a a I a a a S
1 Apply heat transfer paste to bulb holder before installing TXV bulb.
2 Tighten clamp to verify bulb is secure.
8. A a a a a a a .S
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1 Wrap feeler bulb with cork tape.

2 Verify bulb is fully covered.

9. A a 2 R aa .S
10. A a TXV a .S
1 Apply insulation to feeler bulb (reuse insulation that was removed).
2 Seal TXV valve with cork tape including feeler bulb line.
11.1 a a .0 , a R 404A/
R 452A (R C a S R a , .136).
12.S a a a PTI a

1. R a a (R R R a S ,  .133).
2. U a

3. U a a a

4. L a a a

1. B a a a

2. C a a
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R a Ma a
I
( , . 130).
3. S a a a .
4. P a a (R La T R a S , . 129).
5.1 a a , a a (R LaT R a S , . 129).
6. Ea a (R Ea a a C a R a S , .133).
7. R a R 404A/R 452A (R C a S R a , .136).
8. P a a
/ C C

R a a
2 a a

L a a
1. 1 a a a a
2. S a

I /

( , . 130).

3. P a a a (R LaT R a S , . 129).
4. | a a , a a .
b. Ea a (R Ea a a C a R a S ,  .133).
6. R a R 404A/R 452A (R C a S R a , .136).
7. P a a
F 41.
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R a Ma a

F 42. C C

A W N =
T Cc 4 >3
o

2. Pa a a .

3. P a a a (R LaT R a S .. 129).
R a a

4. R a a a .

5. Ea a (R Ea a a C a R a S , . 133).

6. R a R 404A/R 452A (R C a S R a , .136).

7. P a a

144 TK 60275 4 MM EN



a

Ma

a

R

HE THERMO KING

43.

u 0/0

T

D

P a

a

.129).R a

’

C a

a

(R

. 128).

’

(R

145

TK 60275 4 MM EN



¥ THERMO KING

Ma

a

146

Discharge Service Valve

Suction Service Valve

Compressor

Digital Service Valve

Digital Control Valve
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| a 1,000 a a a ,
a , a a a a a a a a a
a
B
C a a , ,a a a 1,000
a .U a a 204N (150 ).C a a
a a 20 21N (15 20 ).

1 Tighten Unit Mounting Bolts

2 Tighten Compressor, Condenser Fan, and
Evaporator Fan Mounting Bolts

\/

N
S

| [SAP1502

| a a , a a a a a
a H 95 105.F a ,a23 SIMPLE GREEN a a a a
A a a/ a a aa .S a
a A a a a a
A aa a a T a a a a
a a ( ) a a
A a a a a a a
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D D
C a a 1,000 a a
C F B
Pa a a a a a a W
a a a a a a P
a a 10 (0.4 ) a
¢ l 1 Airflow Direction

2 10 mm (0.4 in)

3 Condenser Coil
1 4 Condenser Fan Blade
-t | 5 5 Condenser Motor

1
ﬂi

|<—3

-
—_— >
=}
m
=
=]
g

1 Evaporator Fan Blade

2 Airflow Direction

5
l 3 Evaporator Coil

4 Evaporator Motor

l l 5 13 mm (0.5in)

w —
m
m
z
£
N
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T a a
a a a a
D A L
L
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MAGNUM PLUS M
3. T
Ha A
1. L
2. A a a
3. P a
a
1 2 3
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a
#fh .
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a .T a a
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Disk Scale: Low Ventilation Rates

Disk Assembly with Rate Indicator

CO2 Port

Ventilation Door

Handle Bracket

Wing Nut
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C Da

M a aDa

R a Da
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Aa C a C A
T a a

4000 D
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.Fa a a
aa aa

B PTIT :T MP4000
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D

Condition

Possible Cause

Remedy

Compressor does not operate - no amperage
draw.

Controller on; unit start sequence still timing.

Wait up to two minutes for compressor start-
up.

No power to unit (condenser and evaporator
fans do not operate).

Locate fault and repair: power source, power
plug, CB1 main circuit breaker, motor solid
state, motor terminals, motor, fuses on power
module.

Open in 29 Vac control circuit.

Check fuses and On/Off switch. Replace or
repair as required.

Container temperature does not demand
compressor operation.

Adjust controller setpoint.

Compressor contactor inoperative.

Replace compressor contactor.

No output signal from controller.

Diagnose and replace power module or
controller.

Unit on defrost.

Turn Unit On/Off switch Off and then On
again.

Detective high pressure or low pressure
cutout switch.

Replace defective switch.

High condenser head pressure causing high
pressure cutout.

Check refrigeration system and correct fault.

Defective compressor.

Replace compressor.

Controller shut unit down on Compressor
Over Temperature.

Let compressor cool and controller will reset
automatically. Check vapor injection valve
and compressor temperature sensor.

Compressor motor internal thermal overload
protection open.

If compressor contactor is energized, wait 60
minutes for protector to cool and reset.

Compressor does not operate - excessive
amperage draw or intermittent cycling on
overload.

Rotating scroll stuck.

Replace compressor.

Seized or frozen compressor bearings.

Replace compressor.

Improperly wired.

Check/correct wiring against wiring diagram.

Low line voltage.

Check line voltage - determine location of
voltage drop.

Contacts in compressor contactor not closing
completely.

Check by operating manually. Repair or
replace.

Open circuit in compressor motor winding.

Check motor stator connections. Check stator
winding for continuity. If open, replace
compressor.

Defective compressor motor internal thermal
overload protector.

Replace thermal overload protector or
compressor.

Refrigerant overcharge or high side
restriction causing cycling on high pressure
cutout.

Check for restricted filter drier, in-line filter or
high side; or refrigerant overcharge.

Inefficient condenser operation causing
cycling on high pressure cutout.

Check condenser airflow, condenser fan
motor, fan blade, condenser grille, condenser
coil temperature sensor, water pressure
switch (option), water flow rate (option) and
water-cooled condenser-receiver tank
(option).
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Condition

Possible Cause

Remedy

Compressor contactor burned out.

Low line voltage.

Increase line voltage to at least 90 percent of
compressor motor rating.

Excessive line voltage.

Reduce line voltage to at least 110 percent of
compressor motor rating.

Short cycling.

Eliminate cause of short cycling.

Unit short cycles.

Refrigerant overcharge causing cycling on
high pressure cutout.

Purge system.

Inefficient condenser operation causing
cycling on high pressure cutout.

Check condenser airflow, condenser fan
motor, condenser fan grille, condenser fan
pressure switch, water pressure switch
(option), water flow rate (option) and water-
cooled condenser-receiver tank (option).

Noisy compressor

Loose mounting bolts.

Tighten mounting bolts.

Oil slugging or refrigerant flooding back.

Perform controller pretrip test to check
refrigerant charge. Check expansion valve
adjustment. Check compressor for
compressor oil.

Scroll rotating backwards.

Check phase correction system and check
unit wiring.

Defective compressor.

Repair or replace compressor.

Condenser fan motor does not operate.

Unit in Heat or Defrost.

Check indicator. If unit is in Heat or Defrost,
unit operation is normal (no remedy
required).

Unit in Cool with low condenser temperature.

Check indicator condenser temperature and
discharge pressure. Condenser temperature
may not require condenser fan operation (no
remedy required; condenser fan also pulses
on and off on a 30 second cycle to control
condenser temperature).

Water pressure switch closed (Water-cooled
position) (Option).

If unit is on water cooled condenser
operation, unit operation is normal.
Otherwise water pressure switch must be
Open for air-cooled condenser operation.

Defective water pressure switch (option).

Replace defective switch.

Loose line connection.

Tighten connections.

Open motor internal thermal overload
protector.

Check for seized bearings or defective
thermal overload protector. Repair or replace
as necessary.

Defective motor.

Replace motor.

Detective condenser fan contactor.

Replace defective contactor

No condenser fan output signal from
controller.

Diagnose and replace condenser fan relay,
power module or controller.

Evaporator fan motor(s) does not operate.

Unit on defrost.

Check operating mode indicator LEDs.

Loose line connection.

Tighten connections.

Open motor internal thermal overload
protector.

Check for seized bearings or defective
thermal overload protector. Repair or replace
as necessary.

Defective motor.

Replace motor.

No low or high speed evaporator fan output
signal from controller output module.

Diagnose and replace output module or
controller.
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Condition

Possible Cause

Remedy

Load temperature too high - unit not cooling.

Compressor does not operate.

Refer to (“"Mechanical Diagnostics,” p. 151).

Controller setpoint too high.

Adjust controller setpoint.

Defective container insulation or poor fitting
doors.

Repair container.

Shortage of refrigerant.

Repair leak and recharge.

Overcharge of refrigerant.

Purge system.

Air in refrigeration system.

Evacuate and recharge.

Vapor injection valve open.

Check vapor injection valve circuit and
compressor discharge temperature sensor.

Too much compressor oil in system.

Remove compressor oil from compressor.

Iced or dirty evaporator coil.

Defrost or clean evaporator coil.

Restricted lines on high side.

Clear restriction.

Plugged filter drier/in-line filter.

Change filter drier.

Compressor Digital Control Valve defective.

Replace defective valve.

Condenser coil dirty or airflow restricted.

Clean condenser coil, clear restriction, or
repair or replace fan motor or condenser fan
blade.

No water flow to water-cooled condenser.

Restore water flow to water-cooled
condenser-receiver tank.

Defective water pressure switch (Option).

Replace switch.

Expansion valve open too much.

Adjust or replace valve.

Expansion valve power element lost its
charge.

Replace power element.

Expansion valve feeler bulb improperly
mounted, poorly insulated or making poor
contact.

Correct feeler bulb installation.

Head pressure too low.

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).

Shortage of refrigerant.

Repair leak and recharge.

Low ambient air temperature.

No remedy.

Service gauge out of calibration.

Replace gauge.

Head pressure too high.

Refrigerant overcharge.

Purge system.

Air in refrigeration system.

Evacuate and recharge.

Dirty or restricted condenser coil.

Clean condenser coil.

Condenser fan not operating.

Refer to “Condenser Fan Motor Does Not
Operate” (“"Mechanical Diagnostics,” p. 151).

Condenser fan grille damaged or missing.

Repair or replace grille.

Condenser fan blade damaged.

Replace fan blade.

High ambient air temperature.

No remedy.

Restricted dehydrator or high side.

Replace filter drier or clear restriction.

Defective service gauge.

Replace gauge.
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Condition

Possible Cause

Remedy

Compressor loses oil.

Refrigerant leak.

Repair leak and recharge.

Compressor oil migrates to system.

Short cycling.

Refer to "Unit Short Cycles" (*"Mechanical
Diagnostics,” p. 151).

Rapid cycling between Cool, Null, and Heat
modes.

Air short cycling through evaporator.

Check and correct cargo load.

Defective controller or power module.

Diagnose power module and controller.
Replace defective component.

Short cycling.

Refer to “Unit Short Cycles” (*"Mechanical
Diagnostics,” p. 151).

Compressor Digital Control valve stuck close
or defective.

Replace valve.

Hot liquid line.

Shortage of refrigerant.

Repair or recharge.

Expansion valve open too wide.

Adjust or replace expansion valve.

Frosted liquid line.

Liquid line restricted.

Remove restriction.

Restricted filter drier.

Replace filter drier.

Frosted or sweating suction line.

Expansion valve admitting excess refrigerant.

Check feeler bulb and adjust expansion valve.

Evaporator coil needs defrosting.

Check defrost circuit including controller and
evaporator coil sensor.

Evaporator fan does not operate.

Refer to “Evaporator Fan Motor Does Not
Operate” (“"Mechanical Diagnostics,” p. 151).

Unit in vacuum - frost on expansion valve
only.

Ice plugging expansion valve screen or
orifice.

Apply hot wet cloth to expansion valve.
Moisture indicated by increase in suction
pressure. Replace filter drier.

High suction pressure.

Overcharge of refrigerant.

Purge system.

Expansion valve open too much.

Adjust or replace valve.

Defective controller or power module.

Diagnose power module and controller.
Replace defective component.

Service gauge out of calibration.

Adjust or replace service gauge.

Low suction pressure.

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).

Shortage of refrigerant.

Repair leak and recharge.

Low ambient air temperature.

No remedy.

Iced or dirty evaporator coil.

Defrost or clean evaporator coil.

Restricted lines.

Locate and clear restriction.

Plugged filter drier.

Replace filter drier.

Expansion valve closed too much.

Adjust or replace valve.

Expansion valve feeler bulb improperly
mounted, poorly insulated or making poor
contact.

Correct feeler bulb installation.

Evaporator fans off.

Check evaporator fan motors and control
circuit and correct fault.

Defective controller or power module.

Diagnose power module and controller.
Replace defective component.

Service gauge out of calibration.

Adjust or replace gauge.

154

TK 60275 4 MM EN



 THERMO KING

Da
T a a a ( Aa M ) a a aa .M a
a a a a aaa .P F2 F3 a a
Status Description Controller Action/Corrective Action
Message
1 High Pressure Cut Out - Check Water Cooling e Controller auto clears message 10 minutes after
e  When: compressor start-up.
— IfHPCO is detected and the configuration is set to e  Water cooled condensing may be wrongly selected.
water cooled condenser.
e Indicates:
—  Poor cooling water supply.
6 High Pressure Cut Out - Check Condenser Probe e Controller auto clears message 10 minutes after
e  When: compressor start-up.
—  Unit stops due to high pressure cutout and the e  Check location of condenser probe.
condensing temperature regulation has not activated
the condenser fan.
e Indicates:
—  Wrong location of condenser probe.
8 High Pressure Cut Out - Please Wait e Controller auto clears message 10 minutes after
e When: compressor start-up.
— Unit stops due to high pressure cutout and the e Check for high ambient temperature.
condensing temperature regulation has activated the e Check condenser fan rotation.
condenser fan.
. e Check for blocked condenser coil.
e Indicates:
—  Poor cooling of the refrigerant.
13 Evaporator High Temperature - Check Heater System «  Enter Manual Function Test menu and test (operate)
e When: heating element. Check volts and amps to determine
— Ifthe state “"Hot Evaporator Section” is active and the problem.
control calls for heat, the message is set. e Use DATA menu to evaluate evaporator section sensors.
— The state “Hot Evaporator Section” is defined either e Use PROBE TEST to evaluate if evaporator sensors are
by: reading correctly.
e RAprobe error and Defrost probe error.
e RA, SA, or defrost probe is above 50C.
— The message is held by a 60 second timer after the
conditions clear.
e Indicates:
—  Evaporator section temperatures are high.
e Supply Air, Return Air, and Defrost indicates high
temperature.
20 Low Voltage On Line - Unit Stopped

e  When:

— Low voltage observed, voltage has been below 330
VAC and has not risen above 340 VAC yet.

—  After 30 minutes this message will set the low voltage
alarm.

e Indicates:
—  Poor quality of power source.

e  Enter Manual Function Test menu and test (operate)
components to load the power source.

e Check volts and amps to help determine the problem.
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Status Description Controller Action/Corrective Action
Message
21 Current Too High - Check Compressor and Fans e Enter Manual Function Test menu and test (operate) each
e When: component.
— The component current draw exceeds expected. 50% e Check volts and amps to determine which component has
above expected amps for four minutes. high amp draw.
e Indicates: e Check power supply volts.
— Digital Control valve malfunction. e Check volt and ampere meter.
— Compressor, evaporator fans motor, condenser fan e When the message is set, the current power consumption
motor or heater current too high. is logged in the event log.
—  Defective volt or amp meter on power module.
—  Power supply voltage too low.
22 CurrentToo Low - Check Compressor and Fans e Check Display for High Pressure Cutout message.
*  When: e Enter Manual Function Test menu and test (operate) each
—  The component current draw exceeds expected. 50% component.
below expected for four minutes. e Check volts and amps to determine which component has
e Indicates: low amp draw.
— Defective or open high pressure cutout switch. e  Check volt and ampere meter.
— Defective or open motor internal high temperature
protection switch.
— Unit on water-cooled condensing with no water flow.
— Defective condenser coil sensor or sensor location.
23 Supply Temperature Too High - Check Sensors «  Use DATA menu to inspect readings.
* When: e Enter Manual Function Test menu and operate evaporator
—  During Chill or Frozen Mode: Supply air temperature is fan at high speed to evaluate probe spread.
too high compared to return air temperature under
operating conditions. The state will by time request
defrost or/and probe test.
e Indicates:
- Low refrigerant charge
— Incorrect connection or location of supply or return air
sensor
— Airleakage at supply air sensor cable
— Iceorfrost on evaporator coil
— Incorrect evaporator fan operation
24 Supply Temperature Too Low - Check Evaporator Coil «  Use DATA menu to inspect readings.
s When: e  Enter Manual Function Test menu and operate evaporator
—  During Chill or Frozen Mode: Supply air temperature is fan at high speed to evaluate probe spread.
too low compared to return air temperature under
operating conditions. The state will by time request
extended defrost, defrost or/and probe test.
e Indicates:
— Incorrect connection or location of supply or return air
sensor.
— Airleakage at supply air sensor cable.
— Incorrect evaporator fan operation.
25 Evaporator Temperature Too High - Check Evaporator Sensor «  Use DATA menu to inspect readings.
s When: e  Enter Manual Function Test menu and operate evaporator
—  During Chill or Frozen Mode: Evaporator coil fan at high speed to evaluate probe spread.
temperature is too high compared to return air
temperature under operating conditions.
e Indicates:
—  Probe spread, misplaced probes.
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Status Description Controller Action/Corrective Action
Message
26 Evaporator Coil Temperature Too Low - Check Evaporator «  Use DATA menu to inspect readings
Sensor '
e When: e Enter Manual Function Test menu and operate evaporator
’ fan at high speed to evaluate probe spread.
—  During Chill or Frozen Mode: Evaporator coil
temperature is too low compared to return air
temperature under operating conditions. The state will
by time request extended defrost, defrost or/and
probe test.
e Indicates:
— Iceonthe evaporator coil, need for defrost.
—  Probeerror.
27 System Low Pressure - Check Refrigerant Charge «  Check Refrigerant level
* When: e Check for refrigerant flow through the system, look for
— The message is related to the capacity surveillance restrictions.
system which observes the reefer machine capability
to create a temperature drop between return air and
supply air when expected to be running at high
capacity.
e Action:
— Ifthe expected delta temperature is not reached, the
message is set and the evaporator fans stopped to
prevent heating the cargo.
e Indicates:
—  Lack of refrigerant.
28 Frozen Setpoint - Check Air Exchange e Check air ventilation door position.
e  When:
— If AVLdooris open in frozen set point mode.
¢ Indicates:
— Airventilation ought to be in position closed when
running within frozen mode.
30 High Pressure Cut Out - Please Wait

e When:

— Unit stop due to high pressure cutout signal from the
HPCO switch.

— The message will clear when the input signal indicates
normal condition.

e Indicates:
—  Poor or missing cooling of the refrigerant.

e Action:

—  The state will stop / remove the compressor run signal.

—  The state will overrule regulation of the condenser fan
and starts the fan.

—  This state will activate and hold message 31 as long as
the input signal indicates HPCO.

Controller clears message on compressor start-up.
No direct alarm action based on this situation.
If the state continues:

—  Check for airflow through the condenser coil, air flow
might be blocked.

—  Check for condenser fan rotation and direction, must
suction air through the coil and blow air out through
the grill.
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e  When:

— Unit stops due to low pressure cutout signal from the
HPCO switch or the suction pressure reading (if
present).

— If suction pressure sensor is mounted the signal level
for LPCO is below -0.27 bar to activate LPCO state and
above +0.38 bar to clear the state.

— The message will clear when the input signal indicates
normal condition.

e Indicates:

— Possible causes include low refrigerant charge,
defective low pressure cutout switch or open circuit,
block TXV or suction line restriction etc.

e Action:

—  The state will stop / remove the compressor run signal.

—  This state will activate and hold status message 33 as
long as the input signal indicates LPCO.

Da
Status Description Controller Action/Corrective Action
Message
31 HPCO Timer Hold - Please Wait e Controller clears message on compressor start-up.
*  When: e Nodirect alarm action based on this situation.
— The message is timer based to protect the compressor e Ifthe state continues:
from starting at high pressure. The message will go ’
away when the holding time after HPCO gets normal —  Check for airflow through the condenser coil, air flow
has run out. might be blocked.
e Indicates: —  Check for condenser fan rotation and direction, must
—  HPCO present or has just been present. fﬁgt;ir;lalr through the coil and blow air out through
e Action:
—  The state will stop / remove the compressor run signal.
—  The state will overrule regulation of the condenser fan
and starts the fan.
—  This state will activate and hold message 31 as long as
the input signal indicates HPCO.
32 Low Pressure Cut Out - Please Wait

Controller activates Alarm Code 31 after five minutes.

Controller clears message after compressor start-up.

33

LPCO Timer Hold - Please Wait
e When:

— The message is timer based to protect the compressor
from starting before the pressure has risen from low
pressure. The message will clear when the holding
time after LPCO gets normal has run out.

e Indicates:

— LPCO present or has just been present.

Controller clears message on compressor start-up.
No direct alarm action based on this situation.

34

Compressor Too High Temperature Timer — Please Wait
e  When:

— Ifthe compressor temperature gets above 148C, the
message is set.

— The message will clear when the compressor
temperature has been below 137C for 60 seconds.

— The message will (also) clear when the compressor
temperature gets below 132C.

e Indicates:

— Compressor stops because discharge temperature is
above 148 C (300 F). Message remains in display until
discharge temperature decreases to normal.

e Action:

—  The state will stop / remove the compressor run signal.

—  The state will overrule regulation of the condenser fan
and starts the fan.

The message clears itself when the compressor
temperature is normal.
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Status
Message

Description

Controller Action/Corrective Action

35

Compressor High Temperature
e When:

— Ifthe compressor temperature gets above 138C, the
message is set.

—  The message will clear when the compressor
temperature gets below 132C.

e Action:

—  Compressor running at high discharge temperature
results in economizer/vapor injection will be active
until discharge temperature decreases to normal.

— Intemperature log the state will be represented by the
char'c’ (small ¢).

e The message clears itself when the compressor
temperature is normal.

36

AVL Open - Check FAE and CA Settings
e  When:

— If configuration is AVL, the setting is below 125CMH
and the AVL sensor indicates full open / dismounted
door, the message is set.

e Indicates:
- Wrongly dismounted air ventilation door.

e Check air exchange position vs setting.

37

CO2 Reading Stuck for greater than 24 Hours
e When:

—  With AFAM+ option the CO2 level is constantly
monitored. If the reading does not change / fluctuates
minimum 0.1% within 24 hour the message is set.

e The message will clear itself 10 minutes after a change has
been observed.

e Check gas analyzer readings.

38

High Voltage On Line
e When:

— High voltage observed, voltage has been above 515
Vac. The message will clear when voltage gets below
500 Vac.

e Indicates:

— When the message is set, a power line value log is
made in the event log, i.e., "CURR: 0.2A PH1: 0.2A
PH2: 0.2A PH3: 0.3A VOLT: 529V FREQ: 63Hz ™.

e  Enter Manual Function Test menu and test (operate)
components to load the power source.

e Check volts and amps to help determine the problem.

e Possible cause for the problem is a wild running generator
set.

39

Battery Charger/Heater - Check Battery
e When:

— The data logger battery charger reports battery
charging suspended due to low temperature and the
battery internal heater has been on for two hours, the
message is set.

e Indicates:
— Faultin the data logger battery circuit.

e  Check for battery position, placement, and wiring.

40

12V Sensor PSU Problem
e When:

— Ifthe sensor supply (+ 12 Vdc) for the humidity or
pressure transducers is not able of supplying the 12
Vdc.

e Indicates:

— Too high load on the sensor supply.

e Check humidity sensor or transducer.

TK 60275 4 MM EN

159



K THERMO KING

Da
Status Description Controller Action/Corrective Action
Message
41 Power Module Heat Exchanger High Temperature e Check for blocked air flow to the back side of the control
e  When: box.
— Ifthe power module heat exchanger temperature gets e Ambient temperature may be high.
above 95C the heating element is bypassed and not
energized. Since activating the heating element is the
far most heat applying solid state switch, activating is
bypassed to reduce temperature.
e Indicates:
— High temperature surrounding the control box.
—  Poor cooling to the back side of the control box.
42 CA Unit LPCO
e CAUnitis having too frequent LPCOs.
43 CA Unit HPCO
e CAUnitis having too frequent HPCOs.
44 CA Unit OBS
e CA Unit needs attention.
45 Wall Clock Failure e The wall clock battery must be replaced.
e  When:
—  Occurs if the wall clock has been stopped or restarted
as a result of insufficiently voltage.
46 Battery Needs Charging e Leave the unit on (could be standby mode) for four hours
e  When: to charge the battery.
— Low battery voltage observed. The battery voltage has
been below 3.7V. The voltage must be above 2.5V to
trigger the message.
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4000 .C
S Aa (L 1Aa )Aa a a a .C aa a
a aa a
C Aa (L 2Aa )Aa a a aa a
Code Description Corrective Action
00 Supply Air Temperature Sensor Open Circuit

e Check for damaged sensor wires.

e When the sensor circuit resistance is higher than 1300Q. e Check sensor connections at controller

* Indicates: e The sensoris aptl1000 - 2 wire sensor, connected to the

—  Opencircuit. MP-4000 at connector J3 pin 1 and 2. CM-4000 upper left

_ . connector J3, 17 pin wide, pin number 1 is the right pin,
Defective or wrong sensor. seen at the backside of the controller.

- Defective wiring. e The 2 sensor wires can be switched without affecting the

—  Defective controller. measurement.

e Disconnect the sensor, use an Ohm (Q) measuring device,
measure the electrical resistance between the two sensor
wires.

— Thesensor can't be examined without disconnecting
it.

— The electrical resistance towards chassis must be
above meg ohm (MQ) range.

e The sensoris a pt1000 - positive temperature coefficient,
which means that the electrical resistance of the sensor
increases with temperature.

— Thesensor is defined to be 1000Q@ 0°C.

— Normal condition measuring with disconnected sensor
is 960Q@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

—  The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +75°C (approx 1300Q).

01 Supply Air Temperature Sensor Short Circuit «  Check for damaged sensor wires

e When the sensor circuit resistance is lower than 602Q. )
e Check sensor connections at controller.

¢ Indicates: e The sensoris apt1000 - 2 wire sensor, connected to the

—  Shortcircuit. MP-4000 at connector J3 pin 1 and 2. CM-4000 upper left

_ . connector J3, 17 pin wide, pin number 1 is the right pin,
Defective or wrong sensor. seen at the backside of the controller.

—  Defective wiring. e The 2 sensor wires can be switched without affecting the

—  Defective controller. measurement.

e Disconnect the sensor, use an Ohm () measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

—  The electrical resistance towards chassis must be
above meg ohm (MQ) range.

e The sensoris a pt1000 - positive temperature coefficient,
which means that the electrical resistance of the sensor
increases with temperature.

— The sensor is defined to be 1000Q@ 0°C.

— Normal condition measuring with disconnected sensor
is 960Q2@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

—  The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +75°C (approx 1300Q).
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02

Return Air Temperature Sensor Open Circuit

e When the sensor circuit resistance is higher than 1300Q.

e Indicates:
— Opencircuit.
— Defective or wrong sensor.
—  Defective wiring.

—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector J3 pin 3 and 4. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm (Q2) measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

— Theelectrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,
which means that the electrical resistance of the sensor
increases with temperature.

— The sensor is defined to be 1000Q@ 0°C.

— Normal condition measuring with disconnected sensor
is 960Q2@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

—  The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +75°C (approx 1300Q).

03

Return Air Temperature Sensor Short Circuit
e When the sensor circuit resistance is lower than 602Q.
e Indicates:

—  Short circuit.

— Defective or wrong sensor.

—  Defective wiring.

—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector J3 pin 3 and 4. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm () measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

—  The electrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,

which means that the electrical resistance of the sensor
increases with temperature.

— Thesensor is defined to be 1000Q@ 0°C.

—  Normal condition measuring with disconnected sensor
is 960Q@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

— The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +75°C (approx 13009).
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04

Evaporator Coil Temperature Sensor Open Circuit

e  When the sensor circuit resistance is higher than 13009Q.

e Indicates:
—  Opencircuit.
—  Defective or wrong sensor.
—  Defective wiring.
—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector J3 pin 5 and 6. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm (Q2) measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

— Theelectrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,
which means that the electrical resistance of the sensor
increases with temperature.

— The sensor is defined to be 1000Q@ 0°C.

— Normal condition measuring with disconnected sensor
is 960Q2@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

—  The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +75°C (approx 1300Q).

05

Evaporator Coil Temperature Sensor Short Circuit
e When the sensor circuit resistance is lower than 602Q.
e Indicates:

—  Short circuit.

— Defective or wrong sensor.

—  Defective wiring.

—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector J3 pin 5 and 6. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm () measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

—  The electrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,

which means that the electrical resistance of the sensor
increases with temperature.

— Thesensor is defined to be 1000Q@ 0°C.

—  Normal condition measuring with disconnected sensor
is 960Q@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

— The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +75°C (approx 13009).
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Code Description Corrective Action
06 Compressor Current Too High Check evaporator and condenser sensor temperatures for

e Occurs during pretrip (PTI) or function test only. correct value (£ 5 C [+ 9 F]) by viewing Data menu.

e  During compressor test, if Compressor power consumption To determine the current draw measurement, enter
is 25% above expected current draw or compressor phase Manual Function Test menu. Start and check current draw
current level differs 33% or more. of the following components separately and together:

e Ifboth alarm #6 and #7 is active this indicates too high Zogwp;zstsoor,fac:raprisosolroful)l loaded, condenser fan and
phase difference. vaporator ighoriow).

e  Expected compressor current is a function of the Check power supply volts on all three phases.
surrounding conditions.

e Indicates:
—  Defective Digital Control valve.
—  Defective compressor.
—  Defective volt or amp meter on power module.
— Inaccurate ambient, condenser or evaporator

temperature measurement.
—  Excessive condenser pressure due to air or wrong
refrigerant in system, or refrigerant over charge.
07 Compressor Current Too Low

Occurs during pretrip (PTI) or function test only.

During compressor test, if Compressor power consumption
is 25% below expected current draw or compressor phase
current level differs 33% or more.

If both alarm #6 and #7 is active this indicates too high
phase difference.

Expected compressor current is a function of the
surrounding conditions.

Indicates:
— Defective or open high pressure cutout switch.

—  Defective or open low pressure cutout switch or
transmitter if mounted.

—  Defective compressor relay.

—  Defective volt or amp meter on power module.
—  Low refrigerant charge.

—  Defective compressor.

—  Defective volt or amp meter on power module.

— Inaccurate condenser or evaporator temperature
measurement.

— Defective or open compressor motor internal over
temperature protection switch.

Check evaporator, condenser sensor temperatures for
correct value (£ 5 °C [+ 9 F]) by viewing Data menu.

To determine the current draw measurement, enter
Manual Function Test menu. Start and check current draw
of the following components separately and together:
compressor, compressor full loaded, condenser fan and
evaporator fan (high or low).

Check discharge and suction pressure gauge readings.

Check power supply volts on all three phases.

10

Heater Current Too High

Occurs during pretrip (PTI) or function test only.

Heater power consumption is 25% above expected current
draw or phase current level differs 33% or more.

If both alarm #10 and #11 is active this indicates too high
phase difference.

Expected heater current is a function of the heating
element resistance and the power supply voltage.

The Magnum+ may be equipped with extended heating
capability.

Normal heating element 4kw@460VAC - above
approximately 6,3 Amp /5,3 Amp.

Extended heating element 6kw@460VAC - above
approximately 9,4Amp / 8,1Amp.

Indicates:

Enter Manual Function Test and turn heaters on. Check
current draw on each phase. Evaluate current draw in
relation to expected values.

Enter configuration menu and check the heating element
setting.

Check heater resistance.

The electrical resistance towards chassis must be above
meg ohm (MQ) range.

Normal heating element 4kw@460VAC

— expects 5,0Amp@460VAC.

— expects 4,3Amp@400VAC.

— expected resistance 99Q on each leg.
Extended heating element 6kw@460VAC
— expects 7,5Amp@460VAC.

— expects 6,5Amp@400VAC.

— expected resistance 66Q on each leg.
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1 Heater Current Too Low Enter Manual Function Test and turn heaters on. Check
e Occurs during pretrip (PTI) or function test only. current draw on each phase. Evaluate current draw in
e Heater power consumption is 25% below expected current relation to expected values.
draw or phase current level differs 33% or more. Enter configuration menu and check the heating element
e Ifbothalarm #10 and #11 is active this indicates too high setting.
phase difference. Check heater resistance.
e Expected heater currentis a function of the heating The electrical resistance towards chassis must be above
element resistance and the power supply voltage. meg ohm (MQ) range.
e The Magnum+ may be equipped with extended heating Normal heating element 4kw@460VAC:
capability. ~ expects 5,0Amp@460VAC
e Normal heating element 4kw@460VAC: _  expects 4,3Amp@400VAC
- belowapproximately 3,7Amp / 3,2Amp. — expected resistance 99Q on each leg.
e Extended heating element 6kw@460VAC: Extended heating element 6kw@460VAC:
— below approximately 5,6 Amp / 4,8Amp. —  expects 7,5Amp@460VAC
* Indicates: — expects 6,5Amp@400VAC
— Incorrect heaters or heater connections. —  expected resistance 66Q on each leg.
— Defective heating element.
—  Defective volt or amp meter on power module.
12 Evaporator Fan High Speed Current Too High

e Occurs during pretrip (PTI) or function test only.

e Fan power consumption is 33% above expected current
draw or phase current level differs 33% or more.

e Ifbothalarm #12 and #13 is active this indicates too high
phase difference.

e Expected fan current is a function of the power line
frequency and the supply voltage.

e With 20’ setting above approximately:
- 3,4Amp@400VAC/50Hz
- 4,2Amp@460VAC/60Hz
e  With 40’ setting above approximately:
- 2,7Amp@400VAC/50Hz
- 3,4Amp@460VAC/60Hz
e Indicates:
—  Defective or stuck evaporator fan motor.
—  Incorrect motor or motor connections.

—  Defective volt or amp meter on power module.

Open evaporator door and make sure all fans rotate freely.

Enter Manual Function Test and start evaporator fans on
high speed. Make sure all fans start on high speed. Check
fan motor volts and amps.

With 20’ setting expect:
- 2,4AAmp@400VAC/50Hz
-  3,1Amp@460VAC/60Hz
With 40’ setting expect:
- 1,8Amp@400VAC/50Hz
- 2,4Amp@460VAC/60Hz
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Occurs during pretrip (PTI) or function test only.

Fan power consumption is 33% above expected current
draw or phase current level differs 33% or more.

If both alarm #14 and #15 is active this indicates too high
phase difference.

Expected fan current is a function of the power line
frequency and the supply voltage.

With 20’ setting above approximately:

- 1,0Amp@400VAC/50Hz

- 1,2Amp@460VAC/60Hz

With 40’ setting above approximately:

- 1,0Amp@400VAC/50Hz

- 1,2Amp@460VAC/60Hz

Indicates:

— Defective or stuck evaporator fan motor.

—  Incorrect motor or motor connections.

—  Defective volt or amp meter on power module.

Da
Code Description Corrective Action
13 Evaporator Fan High Speed Current Too Low Open evaporator door and make sure all fans rotate freely.
*  Occurs during pretrip (PTI) or function test only. Enter Manual Function Test and start evaporator fans on
e  Fan power consumption is 33% below expected current high speed. Make sure all fans start on high speed. If a
draw or phase current level differs 33% or more. motor does not start and is very hot, wait 10 minutes for
e Ifbothalarm #12 and #13 is active this indicates too high internal over temperature switch to close.
phase difference. Enter Manual Function Test and start evaporator fans on
e Expected fan current is a function of the power line g%hmsgs)erdv.ol\lfltasl;enzu;sqil;.fans starton high speed. Check
frequency and the supply voltage.
e With 20’ setting below approximately: With 20’ setting expect:
_ 1,4Amp@400VAC/50Hz - 2,4Amp@400VAC/50Hz
~  2,0Amp@460VAC/60Hz - 3,1Amp@460VAC/60Hz
e With 40’ setting below approximately: With 40’ setting expect:
—  0,9Amp@400VAC/50Hz - 1,8Amp@400VAC/50Hz
- 1,4Amp@460VAC/60Hz - 2,4Amp@460VAC/60Hz
e Indicates:
— Defective or open fan motor internal over temperature
protection switch.
— Incorrect motor or motor connections.
—  Defective volt or amp meter on power module.
14 Evaporator Fan Low Speed Current Too High

Open evaporator door and make sure all fans rotate freely.

Enter Manual Function Test and start evaporator fans on
Low speed. Make sure all fans start on low speed. Check
fan motor volts and amps.

With 20’ setting expect:
- 0,8Amp@400VAC/50Hz
- 0,9Amp@460VAC/60Hz
With 40’ setting expect:
- 0,8Amp@400VAC/50Hz
- 0,9Amp@460VAC/60Hz
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15 Evaporator Fan Low Speed Current Too Low Open evaporator door and make sure all fans rotate freely.
*  Occurs during pretrip (PTI) or function test only. Enter Manual Function Test and start evaporator fans on
e  Fan power consumption is 33% below expected current low speed. Make sure all fans start on low speed. If a
draw or phase current level differs 33% or more. motor does not start and is very hot, wait 10 minutes for
e Ifbothalarm #14 and #15 is active this indicates too high internal over temperature switch to close.
phase difference. Enter Manual Function Test and start evaporator fans on
e Expected fan current is a function of the power line g%hmsc[))teoerdv.ol\lfltasl;enzugsqilé.fans starton high speed. Check
frequency and the supply voltage.
e With 20’ setting below approximately: With 20’ setting expect:
—  0,5Amp@400VAC/50Hz - 0,8Amp@400VAC/50Hz
~  0,6AMp@460VAC/60Hz - 0,9Amp@460VAC/60Hz
e With 40’ setting below approximately: With 40’ setting expect:
—  0,5Amp@400VAC/50Hz - 0,8Amp@400VAC/50Hz
—  0,6Amp@460VAC/60Hz ~  0,9Amp@460VAC/60Hz
e Indicates:
— Defective or open fan motor internal over temperature
protection switch.
— Incorrect motor or motor connections.
—  Defective volt or amp meter on power module.
16 Condenser Fan Current Too High Enter Manual Function Test and start condenser fan. Make
e Occurs during pretrip (PTI) or function test only. sure the fan starts.
e  Fan power consumption is 33% above expected current Check fan motor volts and amps.
draw or phase current level differs 33% or more. Expect:
e Ifboth a_Iarm #16 and #17 is active this indicates too high ~  1,0Amp@400VAC/50Hz
phase difference.
e Expected fan current is a function of the power line - 1,2Amp@460VAC/60Hz
frequency and the supply voltage.
e Above approximately:
- 1,5Amp@400VAC/50Hz
- 1,8Amp@460VAC/60Hz
e Indicates:
—  Defective or stuck condenser fan motor.
— Incorrect motor or motor connections.
—  Defective volt or amp meter on power module.
17 Condenser Fan Current Too Low

Occurs during pretrip (PTI) or function test only.

Fan power consumption is 33% below expected current
draw or phase current level differs 33% or more.

If both alarm #16 and #17 is active this indicates too high
phase difference.

Expected fan current is a function of the power line
frequency and the supply voltage.

Above approximately:

- 0,5Amp@400VAC/50Hz

- 0,6Amp@460VAC/60Hz

Indicates:

—  Defective condenser fan motor relay.
— Incorrect motor or motor connections.

— Defective or open fan motor internal over temperature
protection switch.

—  Defective volt or amp meter on power module.

Enter Manual Function Test and start condenser fan. Make
sure the fan starts.

Check fan motor volts and amps.
Expect:

- 1,0Amp@400VAC/50Hz

- 1,2Amp@460VAC/60Hz
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18

Power Supply Phase Error

Shutdown Alarm

The power module is not capable of detecting the rotation
direction.

Indicates:

— Phase(s) missing at the power supply line.
— Defective fuse at power module.

—  Power module failure.

— Heating element problem (used for current load to
decide the rotation direction).

Check fuses on the power module.

Check power line voltage on all three phases.
Use the tester to detect the problem.
Replace power module.

Occurs during pretrip (PTI) test only.

Difference between supply and return air temperature is
too small with high speed evaporator fans (less than
approximately 4.5 C [8 F]).

When the return air temperature does not reach -18 C (0 F)
within preset time.

Indicates:

— Incorrect location of supply or return air sensor.
— Airleakage at supply sensor cable.

—  Defective supply or return air sensor.

— Interchanged sensor connections.

— Incorrect evaporator fan rotation or high speed
operation.

— Incorrect refrigeration system operation.
— Container/side panels defective, damaged or leaking.

—  Economizer circuit defective.

19 Temperature Too Far From Set Point e Use DATA menu to check supply and return air sensor
e Occurs during Normal Run only. temperatures.
e  After 75 minutes of operation, supply or return air e Compare temperatures to evaluate unit cooling capacity
temperature is not in-range and does not approach and performance.
setpoint within preset pull-down rate. e  Temperature difference shouldbe 4 Cto6 C (7.2 Fto 10.8
e Indicates: F).

— Iceorfrost on evaporator coil. e Open evaporator door. Inspect coil for ice or frost and

—  Low refrigerant charge. initiate manual defrost if necessary.

— Airexchange vent open too much. *  Checkrefrigerant charge.

—  Container air leakage (doors open). Note: This alarm can be_ act/vatE(j/fthe supply or return air
temperature varies, even if the mean temperature does
approach setpoint.

20 Defrost Duration Too Long e Initiate a manual defrost and check amperage draw and
e  May occur during any defrost. evaporator coil temperature. Evaluate defrost
e Heatsignal has been on for too long. performance.
e Time limitis 90 minutes with supply voltage above 440VAC y g)p”egei\éizorator door and check location of evaporator
and 120 minutes below 440VAC. ’
. i Note: This alarm can be activated at low voltage and very low
e Indicates: iy
box temperature conditions, even under normal

— Low power supply voltage. operating conditions.

— Defective heater elements.

—  Evaporator fans running during defrost.

—  Evaporator sensor placed wrong.

22 Capacity Test 1 Error

Note: This alarm can be activated in ambient temperatures

Enter Manual Function Test and start evaporator fans on
high speed and let operate fans for 5 minutes. Check
supply, return and evaporator coil (defrost) sensor
temperatures. Sensor readings should be the same
(evaporator coil may be 0.5 C [1.0 F] lower due to fan
motor heat).

Open evaporator door and inspect evaporator fan rotation.
Make sure fans are rotating correctly on high speed.

Check the sensor connections.

Enter Manual Function Test menu. Start and check current
draw of the following components separately and
together: compressor, vapor on, condenser fan and
evaporator fans (high). Check discharge and suction
pressure readings. Also check the refrigerant charge.

below -10 C (14 F), even under normal conditions.
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e Iflow pressure switch is mounted.
—  The switch is OPEN.
e If pressure transducer is mounted.

—  The suction pressure has been measured below
-0,27BarR and has not yet increased above
+0,38BarR.

e Indicates:
— Low refrigerant charge.

— Refrigeration system restriction at filter drier or
expansion valve.

—  Defective low pressure cutout switch.
—  Defective low pressure transmitter.

Da
Code Description Corrective Action
23 Capacity Test 2 Error e Enter Manual Function Test and start evaporator fans on
e Occurs during pretrip (PTI) test only. high speed and let operate fans for five minutes. Check
- supply, return and evaporator coil (defrost) sensor
¢ Whe.n t.he supply.alr temperature does not reach 0 °C (32 ter’fr)\p[))g,ratures Sensor Eeadings sh(()uld be t)he same
F) within preset time. (supply air may be 0.5 °C[1.0 F] higher due to fan motor
e Indicates: heat).
— Incorrect location of supply air sensor. e  Open evaporator door and inspect evaporator fan rotation.
—  Airleakage at supply sensor cable. z/lpaekeedsure fans are rotating correctly on low and high
—  Defective supply air sensor. '
PPl e Check the sensor connections.
— Interchanged sensor connections.
K ) ) e Enter Manual Function Test menu. Start and check current
- Incorrect evaporator fan rotation or high speed draw of the following components separately and
operation. together: compressor, vapor on, condenser fan and
—  Incorrect refrigeration system operation. evaporator fans (high). Check discharge and suction
pressure readings. Also check the refrigerant charge.
— Container/side panels defective, damaged or leaking.
— Airexchange vent open too much.
— Low refrigerant charge.
—  Cooling circuit defective.
26 Vapor Injection Error e Enter Manual Function Test and start compressor and
e Occurs during pti, brief pti and function tests. evaporator fans on high speed, with digital valve off,
e  Power consumption does not increase when activating operate vapor ir?jection vglve and Qbserve current .
economizer valve. icsogiggwcgégm change. An increase in current consumption
e  Current consumption not correct for valve position. «  Check vapor valve function

e Evaluate economizer Tx valve operation.

Note: This alarm can be activated in low ambient
temperatures where condenser temperature may not
be high.

31 Low Pressure Cut Out

Check discharge and suction pressure gauge readings:

— Ifrefrigerant pressures are low, check for a restriction
and leak check the refrigeration system.

— Ifrefrigerant pressures are high, check for a high
refrigerant charge (see below).

Check for a restriction:
—  Check for frost on downstream side of the filter drier.

—  Check for high evaporator superheat using supply air
sensor temperature readings in Data menu or a frost
pattern on expansion valve side of the evaporator coil.
A large temperature difference between the left hand
and right hand supply air sensors indicates a possible
evaporator restriction or incorrect superheat.

If low pressure switch is mounted:
—  Check low pressure cutout switch wiring.

— Measure the voltage across the switch, located at J9
pin 6 and pin 5.

e  Switch closed (normal) voltage is 0VDC.

e  Switch open (LPCO) voltage is approx. 12VDC.
—  Replace switch.
If pressure transducer is mounted:

—  Measure the transducer supply voltage at J1 pin 8
related to J1 pin 9 (GND). Expects to be approx.
12VDC.

—  Measure the transducer output voltage at J1 pin 7
related to J1 pin 9 (GND). Expects to be above 0,5VDC
(oBarR = 0,8VDC)
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32

Condenser Coil Temperature Sensor Open Circuit

e When the sensor circuit resistance is above 1785Q.

e Indicates:
—  Opencircuit.
—  Defective or wrong sensor.
—  Defective wiring.
—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector 13 pin 7 and 8. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm (Q2) measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

— Theelectrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,
which means that the electrical resistance of the sensor
increases with temperature.

— The sensor is defined to be 1000Q@ 0°C.

— Normal condition measuring with disconnected sensor
is 960Q2@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

—  The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +200°C (approx 1758Q).

33

Condenser Coil Temperature Sensor Short Circuit
e  When the sensor circuit resistance is below 602Q.
e Indicates:

— Opencircuit.

— Defective or wrong sensor.

—  Defective wiring.

—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector 13 pin 7 and 8. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm () measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

—  The electrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,

which means that the electrical resistance of the sensor
increases with temperature.

— Thesensor is defined to be 1000Q@ 0°C.

—  Normal condition measuring with disconnected sensor
is 960Q@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

— The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +200°C (approx 1758Q).
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34

Ambient Air Temperature Sensor Open Circuit

When the sensor circuit resistance is above 1785Q.
Indicates:

—  Opencircuit.

—  Defective or wrong sensor.

—  Defective wiring.

—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector J3 pin 9 and 10. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm (Q2) measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

— Theelectrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,
which means that the electrical resistance of the sensor
increases with temperature.

— The sensor is defined to be 1000Q@ 0°C.

— Normal condition measuring with disconnected sensor
is 960Q2@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

—  The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +200°C (approx 1758Q).

35

Ambient Air Temperature Sensor Short Circuit

When the sensor circuit resistance is below 602Q.
Indicates:

— Opencircuit.

— Defective or wrong sensor.

—  Defective wiring.

—  Defective controller.

Check for damaged sensor wires.
Check sensor connections at controller.

The sensoris a pt1000 - 2 wire sensor, connected to the
MP-4000 at connector J3 pin 9 and 10. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm () measuring device,
measure the electrical resistance between the two sensor
wires.

— The sensor can’t be examined without disconnecting
it.

—  The electrical resistance towards chassis must be
above meg ohm (MQ) range.

The sensoris a pt1000 - positive temperature coefficient,

which means that the electrical resistance of the sensor
increases with temperature.

— Thesensor is defined to be 1000Q@ 0°C.

—  Normal condition measuring with disconnected sensor
is 960Q@-10°C, 1000Q@0°C, 1039Q@+10°C,
1058Q@+15°C, 1078Q@+20°C.

— The valid measuring limit for this pt1000 sensor is
-100°C (602Q) +200°C (approx 1758Q).

43

Return Air Temperature Too High

Occurs during defrost.

With dehumidify operation; during defrost the return air
temperature increases above 38 °C (100 F).

Indicates:
—  Defective return or evaporator coil sensor.

— Return and evaporator coil sensor connections are
reversed.

Check for sensor alarm codes.

Check supply and return sensor connections and
locations.
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44 Return Air Temperature Too Low Using DATA menu to evaluate sensors.
*  Occurs during Normal Run only. Use PROBE TEST to help determine the problem.
e  Only active with the surveillance active (OOCL option) Replace sensor.
e During dehumidify operation or if ambient air temperature
is below set point:
— Ifreturn air temperature is below set point -3C.
e Else (other operation range):
— Ifreturn air temperature is below set point -1C.
e The alarm state has to be present for 15 minutes before the
alarm is set.
e Indicates:
— Container/side panels defective, damaged or leaking.
51 Power Line Voltage Too Low Using DATA menu to evaluate the power line quality.
¢ Shutdown Alarm Refer to the electrical specifications in the Specifications
e  Occurs if line voltage has been below 330VAC and is below Section for correct power requirements.
340 volts for 30 minutes.
e During the 30 minutes and until voltage gets back above
340VAC the compressor is stopped, for protecting the unit.
e Indicates:
—  Poor power supply.
52 Probe Error Using MANUAL FUNCTION TEST, ventilate with evaporator
e Occurs during pretrip (PTI) test or probe test in Chilled fan high speed and evaluate the readings.
mode. Check sensor connections.
e Temperature difference between supply and return air is
above 1,5C and the system is not capable of pinpointing Replace sensor.
which probe is failing. Check sensor.
e Temperature difference between supply and return air and
evaporator coil is above 1,5C and the system is not capable
of pinpointing which probe is failing.
e Indicates:
— Sensor error.
— Sensor misplacement.
53 High Pressure Switch Off Error Check discharge and suction pressure gauge readings and
e Occurs during pretrip (PTI) test only. check refrigerant charge.
e Compressor does not stop during high pressure cutout Enter Manual Function Test menu.
switch test. —  Start the following components together: compressor
e Indicates: 100 percent, compressor and evaporator fans (high).
~ Faulty compressor contactor o control circuit. Discharge pressure should Increase and compressor
— Low refrigerant charge. pressure cutout switch opens).
—  Defective high pressure cutout switch.
—  Strong winds causing cooling of condenser coil in low
ambient conditions.
54 High Pressure Switch On Error

e Occurs during pretrip (PTI) test only.

e Compressor does not start within normal time during high
pressure cutout switch test.

e Indicates:

— High pressure cutout switch did not respond to
pressure change within five seconds.

— Airin refrigeration system.
—  Defective high pressure cutout switch.

Check discharge and suction pressure gauge readings.
Enter Manual Function Test menu.

—  Start the following components together: compressor
100 percent, compressor and evaporator fans (high).
Discharge pressure should increase and compressor
should stop at 2250 kPa, 22.5 bar, 326 psig (high
pressure cutout switch opens).

— Then start condenser fan. Discharge pressure must
drop quickly (10 to 20 seconds) to 1550 kPa, 15.5 bar,
225 psig and compressor should start (switch closes).
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%6 Compressor Temperature Too High Operate unit on Cool and check discharge and suction
e  Shutdown Alarm pressure gauge readings.
e Compressor discharge line temperature is above 148 C Enter Manual Function Test menu and test (operate) Vapor
(298 F). Compressor stopped until discharge line Injection Valve to determine if valve opens (energizes).
temperature decreases to normal. Check compressor discharge sensor resistance.
e Indicates: Resistance must be approx. 86,000 ohms at 25 C (77 F).
— Airin refrigeration system. Check discharge line temperature with a separate
—  Low refrigerant charge. eIectromc thermometer and compare to “HIGH PR TEMP
shown in the Data menu of controller.
- Defective compressor. Note: Unit will operate normally without compressor sensor.
— Defective vaporinjection. However, controller compressor high temperature
protection is not active.
57 FAE Device Error Inspect AFAM+ module connection to the controller.
. gﬁg“gsindt‘;rc'gﬂ,f{)ee”r'gatfﬁ;'é‘g if the expected door Using STATES MENU / EXPANSION MODULE to inspect the
P ’ observed presence and readings of the AFAM+ module. If
e Occurs during normal operation. the module is not found use the tester to decide the
— Ifthe AFAM+ module isn’t detected. problem.
—  During door position calibration the expected door - Frombackside left bay is bay 1
endpoints feedback can’t be reached. —  From backside right bay is bay 2
—  During pulsing movement the expected door end Inspect wiring from AFAM+ motor to AFAM+ module.
points feedback can’t be reached. Using MANUAL FUNCTION TEST move and Inspect air vent
e Indicates: door movement.
—  Stocked air vent. door motor. Inspect air vent.
—  Failing or missing AFAM+ module. Replace AFAM+ motor.
58 Phase Sensor Error Start a Manual Function Test. With reverse phase direction
e Occurs during pretrip (PTI) or function test only. selected, check the condenser fan runs reversed direction
e During Phase Sensor Test, while direction is reversed, the 2ﬂgv5hoenclo?;?;eﬁgﬁrtziqaecglzgseagica)rqdrnn;ikSSSLCLUd noise.
condenser fan and compressor is tested. Y ' '
— Ifthe current consumption of the condenser fan is
below 0,5A on each phase.
— Ifthe current consumption of the compressor is below
2,0A on each phase.
e Indicates:
—  Defective phase relay.
—  Defective power module.
59 Delta Current Error

100% ampere difference between current phases, max
reading must be above 1,5A.

The alarm is protected by a timer which demand the state
to be present for three minutes before the alarm is set.

Indicates:

—  Open connection on one phase of power supply to a
motor or heater element.

—  Blown fuse.

Enter Manual Function Test menu and test (operate) each
3-phase component to locate defective connection.

Check fuses.
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60

Humidity Sensor Error

Occurs during Pre-Trip (PTI) test:

—  The last defrost must be more than 5 minutes away
and Return Air Temperature must be above -1C to
allow for the alarm to be set.

—  4-20mA Humidity sensor type: Relative humidity
reading is less than 15%.

—  Modbus sensor type: Modbus communication with the
sensor is lost for 3 retries.

Occurs during:

—  The unit mode must be chilled, The humidity control
set to ON, the last defrost must be more than 5
minutes away and Return Air Temperature must be
above -10C to allow for the alarm to be set.

—  4-20mA Humidity sensor type: Relative humidity
reading is less than 15%. Error must be persistent for
60 minutes.

— Modbus sensor type: Modbus communication with the
sensor is lost for 11 retry equals approximately 5
minutes.

Indicates:
— Sensor disconnected.

- Wrong controller configuration, sensor might be
disconnected or removed.

—  Defective sensor.

If the alarm occurs together with the ‘Sensor System
Overload” alarm 137, the sensor input might be short
circuit.

Check sensor connections.

Check controller configuration menu for correct humidity
setting.

Replace sensor.

65

CO2 Too High

Occurs during Normal Run with AFAM+ DEMAND.

If the Co2 level has been within 0.6% of set point for at
least one hour and then gets 1.6% above set point.

Indicates:

— Need of ventilation with fresh air.
e  Stocked air vent door.
e Air Vent. Motor defect.

Using Manual Function Test - Check air vent door
functionality.

Check wiring.

66

CO2 Too Low

Occurs during Normal Run with AFAM+ DEMAND.

If the Co2 level has been within 0.6% of set point for one
hour and then gets 1.6% below set point.

Indicates:

— Norintended ventilation with fresh air.
e  Stocked air vent door.
e Air Vent. Motor defect.
e Container doors open.

Using Manual Function Test - Check air vent door
functionality.

Check wiring.
Check container doors.

68

Gas Analyzer Error

Occurs during Pre-Trip (PTI) test only.

With 02 ON, If Both 02 and CO2 sensor reading is not
ready and valid within 10 minutes.

Occurs during normal run with AFAM+ DEMAND

— Ifthe sensor is capable of producing valid reading for
10 minutes.

Indicates:

— Failing sensor, not capable of heating up or create
conditions for valid reading.

Redo AFAM+ PTI.
Replace sensor.
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69 Gas Analyzer Calibration Error e Redo the test.
e  Occurs during AFAM+ PTI test. «  Replace sensor.
—  After ventilation if the CO2 reading is below 0% or
above 2%.
e Occurs during normal run with AFAM+ DEMAND
—  With 02 ON, if (CO2+02) is not within 10% to 30%.
—  With O2 OFF, if CO2 is above 25%.
e Indicates:
— Sensor lost the calibration.
—  Failing sensor.
70 02 Sensor Error e Redo the test.
e Occurs during Pre-Trip (PTI) test only. «  Replace sensor.
e Ifthe sensor reading is not ready and valid within 10
minutes.
e Indicates:
—  Failing sensor, not capable of heating up or create
conditions for valid reading.
71 CO2 Sensor Error

e Occurs during Pre-Trip (PTI) test only.

e Ifthe sensorreading is not ready and valid within 10
minutes.

e Indicates:

—  Failing sensor, not capable of heating up or create
conditions for valid reading.

e Redothe test.

e Replace sensor.
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97

Compressor temperature Sensor Open Circuit

When the sensor circuit resistance is above 1MQ and the
ambient air temperature is above -10°C.

— Since the sensor is a NTC-type, readings above 1MQ
will occur when the temperature is below
approximately -25°C.

Indicates:

—  Opencircuit.

—  Defective or wrong sensor.
—  Defective wiring.

—  Defective controller.

Check for damaged sensor wires.
Check for sensor connections at controller.

The compressor temperature sensoris a NTC - 2 wire
sensor. The sensor is located/connected to the MP- 4000
at connector J3 pin 13 and 14. CM-4000 upper left
connector J3, 17 pin wide, pin number 1 is the right pin,
seen at the backside of the controller.

The 2 sensor wires can be switched without affecting the
measurement.

Disconnect the sensor, use an Ohm () measuring device,
measure the electrical resistance between the two sensor
wires.

The sensor can’t be examined without disconnecting it.

The electrical resistance towards chassis must be above
mega ohm (MQ) range.

The sensoris a NTC thermistor type - negative
temperature coefficient, which in this case means that the
resistance of the sensor decreases with temperature.

— The sensor is defined to be 86000Q@ 25°C.

— Normal condition measuring with disconnected sensor
is:

e 475kQ@-10°C
e 280kQ@0°C

e 171kQ@+10°C
e 135kQ@+15°C
e 107kQ@+20°C

—  The valid measuring limit for this sensor is -25°C
(approx. 1MQ) +185°C (approx. 550Q).

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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98 Compressor temperature Sensor Short Circuit Check for damaged sensor wires.
e  When the sensor circuit resistance is below 5509Q. .
Check for sensor connections at controller.
¢ Indicates: The compressor temperature sensoris a NTC - 2 wire
—  Shortcircuit. sensor. The sensor is located/connected to the MP- 4000
_ . at connector J3 pin 13 and 14. CM-4000 upper left
Defective or wrong sensor. connector J3, 17 pin wide, pin number 1 is the right pin,
—  Defective wiring. seen at the backside of the controller.
—  Defective controller. The 2 sensor wires can be switched without affecting the
measurement.
Disconnect the sensor, use an Ohm () measuring device,
measure the electrical resistance between the two sensor
wires.
The sensor can’t be examined without disconnecting it.
The electrical resistance towards chassis must be above
mega ohm (MQ) range.
The sensoris a NTC thermistor type - negative
temperature coefficient, which in this case means that the
resistance of the sensor decreases with temperature.
— The sensor is defined to be 86000Q@ 25°C.
— Normal condition measuring with disconnected sensor
is:
e 475kQ@-10°C
e 280kQ@0°C
e 171kQ@+10°C
e 135kQ@+15°C
¢ 107kQ@+20°C
—  The valid measuring limit for this sensor is -25°C
(approx. 1MQ) +185°C (approx. 550Q).
119 Digital Valve Error Using Manual Function Test, without compressor and fans
e Occurs during Pre-Trip (PTI) test if: active check the function of the valve by observing the
—  Compressor Current consumption is not correct for sound or feel of the valve while activating/deactivating.
valve position. Using Manual Function Test, with compressor and fans
«  Occurs during normal run. active check the function of the valve.
— If unit operation indicates problem with the modulation - ;rnhljesflggi?tﬁg:‘fﬁar?]p;fr?ndu;negr ’\:ge-l;jen:;gt;zid valve
of the compressor cooling capacity. 9 9 9 P )
. —  With Condenser coil temperature above 35C the
—  The compressor startup is tested for power . L
consumption change based on activating modulation Zingig :Ir]rrc]';f?ssle |55Am|n 0,9A and below 35C
for the compressor. P =
— The change from un-loaded to loaded must increase
the power draw more than 0,6A.
e With this alarm NOT ACKNOWLEDGED, the unit will offset
the regulation temperature set point +1,5C (up), to
compensate for low temperature peaks.
120 Suction Pressure Sensor Error

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

Occurs during Pre-Trip (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.

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

Check voltage at J1 pin 7 to be 0.5 - 4.5 VDC.

Replace sensor.
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121 Discharge Pressure Sensor Error e Using DATA menu evaluate sensor readings.
e Occurs during Normal Run |f_the_sensor is detected to be e Check wiring to be correct and connected.
out of range, open or short circuit.
e Occurs during Pre-Trip (PTI) test if the sensor readings do *  CheckJ1plugis plugged into MRB.
not act correct during compressor activity. e Check voltage at J1 pin 4 to be 0.5 - 4.5 VDC.
—  Expected to decrease 0,15Bar from stopped to e Replace sensor.
compressor running loaded.
e Indicates:
—  Wrong location of the sensor.
— Sensor failure.
122 02 Sensor Calibration Error e Opendoors and ventilate container.
e  Occurs during AFAM+ PTI test. e Redo the test.
e  Occursonly if the setting 02 SENSOR USAGE is ON. e Recalibrate sensor.
e After ventilation if the O2 reading is below 17% or above e Replace the sensor.
25%. P '
e Indicates:
— Sensor lost the calibration.
— Failing sensor.
123 Data logger Battery Error e Using DATA menu to determine the state of the battery.
e Incold ambient if the battery heater (battery internal) is Evaluate temperature and voltage.
nqt c_apable of heating up the battery, ready for charging e Check the battery physically, dismount and examine wires
within 2 hours. ]
and the connection to the controller.
e Ifthe battery is not connected. +  Replace battery
e Ifthe battery voltage is below 3.0VDC.
124 Cold Treatment Restart e Unit will automatically restart the treatment period.
e Occurs during Normal Run and only with cold Treatment
active.
e  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.
127 General Unit Error "SET POINT OUT OF RANGE"
e The surveillance has determined that the unit is not e The temperature set point is outside valid operation
capable of continue running, and has shut down. range. +30°C to -40°C (+35°C with extended range).
e Thereason is displayed at the controller main screen, and e Check configurations and settings on the controller.
is stated at the event next to the alarm event. "VOLTAGE OUT OF RANGE"
e Known reason to the shutdown state is: e The measured voltage is below 330VAC.
—  "SET POINT OUT OF RANGE" e Check power line voltage while loaded.
_  "WOLTAGE OUT OF RANGE" POWER LINE PHASE ERROR
_  "POWER LINE PHASE ERROR" e The phase detec_tlon system detects _phase error or not
capable of securing the correct rotation.
— "REGULATION PROBE ERROR" ) .
e Check power line voltage and quality.
— "COMPRESSOR TEMPERATURE HIGH" "REGULATION PROBE ERROR"

e 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.

e Following steps related to the sensor alarms.

"COMPRESSOR TEMPERATURE HIGH"

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

e Check refrigerant level and flow through the cooling
circuit.
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e The surveillance continually evaluates the measurements
reported by the power module.

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

e Indicates:

— Power module located readings outside allowed range.

Da
Code Description Corrective Action
128 Supply Air Temperature Sensor Error Use the DATA menu to detect the failing sensor.
e Occurs during Pre-Trip (PTI) test and probe test only. Replace sensors
e After ventilation with the evaporator fans. Use the tester to determine the problem.
e Ifthe supply and return air temperature sensor differs
more than 1,5C and the return air temperature is within
1,5C of evaporator coil temperature.
e Ifevaporator 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.
e Indicates:
— Failing sensors.
— Misplaced sensors.
—  Failing controller.
129 Return Air Temperature Sensor Error Use the DATA menu to detect the failing sensor.
e Occurs during Pre-Trip (PTI) test and probe test only. Replace sensors
e After ventilation with the evaporator fans. Use the tester to determine the problem
e Ifthe supply and return air temperature sensor differs
more than 1,5C and the supply air temperature is within
1,5C of evaporator coil temperature.
e Ifevaporator 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.
e Indicates:
—  Failing sensors.
— Misplaced sensors.
—  Failing controller.
130 Evaporator Coil Temperature Sensor Error Use the DATA menu to detect the failing sensor.
e Occurs during Pre-Trip (PTI) test and probe test only. Replace sensors
e After ventilation with the evaporator fans. Use the tester to determine the problem
e Ifthe evaporator coil temperature differs more than 1,5C
from the mean value of supply and return air temperature.
e Indicates:
—  Failing sensors.
— Misplaced sensors.
—  Failing controller.
131 Ambient Air — Condenser Coil Temperature Sensor Error Use the DATA menu to detect the failing sensor.
e Occurs during Pre-Trip (PTI) test and probe test only. Replace sensors
e After ventilation with the condenser fan. Use the tester to determine the problem
e Ifthe ambient air and condenser coil temperature sensor
readings differs more than 2.5C.
e Indicates:
—  Failing sensors.
— Misplaced sensors.
—  Failing controller.
132 Power Module Sensor Error

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.

TK 60275 4 MM EN

179



K THERMO KING

Da
Code Description Corrective Action
133 Power Module Network Error Check connection between controller and power module.
e The surveillance has not received valid status Use tester to determine the problem
communication from the power module for 10 seconds. ’
e Indicates:
—  Communication problem.
134 Controller Error Use the tester to determine the problem.
e The surveillance has determined the state “controller
internal error”.
e Indicates:
—  The controller is failing one way or another.
135 Power Module Error Use the tester to determine the problem.
e The surveillance has determined the state "Power module
error”.
e Indicates:
— The power module is failing one way or another.
136 Controller Transducer Circuit Error Replace Data logger Battery
e The controller is not capable of generating the expected .
voltage for the 12V LPCO and transducer sensors, (suction Use the tester to determine the problem.
pressure and discharge pressure, AVL and humidity
sensor).
137 Sensor System Overload Sensor input which might initiate the problem:
e The controller sensor measurement is overloaded. _  Atconnector J3:
e This situation will probably introduce wrong readings at . _ ) B
other sensors than the one introducing the overload. *  Humidity sensor (4-20mA type) pin 15-16.
. — AtconnectorJi:
e Indicates:
— Notintended voltage is introduced at one of the sensor *  AVLpositionpin 1-3.
inputs. e Discharge pressure pin 4-6.
—  Transducer, connection or cabling with voltage supply e  Suction pressure pin 7-9.
fortthtehsensor m{ght_sho;t circuit this voltage supply At least one of the sensors circuits holds a short between
onto the measuring input. sensor voltage and sensor 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.
138 AVL Sensor Error Using DATA menu evaluate sensor readings.
e Occurs if the sensor is detected to be out of range, open or Check wiring to be correct and connected
short circuit. 9 ’
e Indicates: Check J1 plug is plugged and connected to controller.
. Check voltage at J1 pin 1 to be 0.5 - 4.5 VDC.
— Sensor failure.
Check supply voltage at J1 pin 3 (GND) to pin 2 to be
approximately 12.6VDC.
Replace sensor.
139 Internal File Handling Error Replace controller.
e Occurs if the read or write process of nonvolatile
information (i.e., Configuration and settings) fails.
e Indicates:
— Internalfile read or write failure.
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e  Firmware version 3.3.0 or newer:

—  Occur if the battery is connected and the battery
protection circuit is activated as a result of
overcurrent, over-charge or over-discharge.

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

Da
Code Description Corrective Action
140 Evaporator Section Too Hot e Observe temperature readings to locate the problem.
*  Oceurs if supply air, return air or evaporator coil e Use manual function test to determine the failing
temperature reads temperature at or above 60C. component
* Indicates: e Use the tester to determine the problem.
—  Failing heater circuit, hanging output.
—  Failing evaporator fan.
141 Power Module Heat Exchanger Too Hot e Check for blocked air flow to the back side of the control
e Occurs if the power module heat exchanger temperature box.
gets above 105C. e Ambient temperature might just be high.
— Since activating the heating element is the far most
heat applying solid state switch, activating is bypassed
to reduce temperature.
e Indicates:
— High temperature surrounding the control box.
—  Poor cooling to the back side of the control box.
157 Data logger Battery Failure

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

Replace battery.
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1E54051 MAGNUM Wiring Diagram Figure 44, p. 183 to Figure
45, p. 185

1E54052 MAGNUM Schematic Diagram Figure 46, p. 187

TK 52234 MAGNUM PLUS Refrigeration System Components Figure 47, p. 189 to Figure

48, p. 191

MP4000 Menu Flow Diagram

Figure 49, p. 193
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Low Pressure Vapor

Low Pressure Liquid

High Pressure Vapor

High Pressure Liquid

Stage 1 Sub-Cooled High Pressure Liquid

Stage 2 Sub-Cooled High Pressure Liquid
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COOLING AFTER STARTUP (131)

[ Aaarm ][ ¢ff [ SETPOINT |[ MENU |

TK 60275 4 MM EN

NOTE: All screens are NOT present on all units. The screen
that display on the controller are determined by the
Contreller Software setting and the options installed on the

H?ﬁ‘E: When a function key (F1, F3, F3 or F4) is pressed,
the screen remains at that level until another function key is
pressed,

To Enter a Controller Menu or Use Special Function Key:

= Press Alarm Key to Quickly view/Acknowledge Alarms (F1).

« Press C/F key to view alternate temperature scale in LED
display (F2).

* Press SETPOINT Key to Quickly change Setpoint (F3)

* Press MENU Key to view the main menu (F4)

* Press DEFROST key to initiate a manual defrost. Evaporator
coil temperature must be below 10C (50F) (*).

+ Press PTI key to quick Start the Pre Trip Inspection (PTI)

To Enter a Submenu, a Command or a New Value in a
Text Screen:

« Press F4 key.

To Scroll in a Menu or a Text Line:

« Press F2 key to scroll up or backward.

« Press F3 key to scroll down or forward.

To Exit a Menu or Text Line:

* Press F1 key.

To Lock a LCD Data Screen Display:

Maximum display time is 30 minutes for data screens and 100
minutes for manual tests. Press F1 key to exit display.
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