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Electrical Connections 

  
Standard 
configuration 
wiring diagram 

 

 Continued on next page 
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Electrical Connections, Continued 

  
Reefer power 
supply  

The heavy yellow cable from the RefLine Monitoring Module contains 4 leads for 
connection to the generator’s 440 V AC output. Connect the leads at the same point 
as the leads for the reefer power plugs. The yellow/green striped lead must be 
connected to the reefer power ground (earth) terminal. The brown, blue, and grey 
leads connect to live terminals L1, L2, and L3 in any order.  
 
Warning! Dangerous voltage present! Verify that power has been removed 
before connecting leads.  

  
Reefer data The smaller cable from the Monitoring Module contains 3 leads for connection to the 

Tracking Module’s RS485 port. Lead the cable into the tracking module mounting 
box and connect a 3-pole plug as shown in the table below. Connect the plug to the 
last 3 pins (11-13) on connector J1. 

 
Lead Function Terminal (J1) 

black RS485 GND 13 
red RS485 TX/RX - 12 
blue RS485 TX/RX + 11 

  
Tracking module 
power supply 

The Tracking Module requires a DC voltage between 8 and 32V, which is supplied 
by the genset starter battery in the standard configuration. Wire the battery’s positive 
pole to terminal 1 and the negative pole to terminal 2 on connector J1.  

 
Run switch  
(digital input 1) 

Connect a lead between the ungrounded side of the run switch and pin 3 on J1.  

  
Sleep mode 
jumper  
(digital input 1) 

The low power “sleep” mode must be disabled if you chose not to connect the 
genset run switch to digital input 1. With all new units (from PCB revision E), this 
can be done using the setup utility as described on page 31. Alternatively, you can 
connect a jumper between J1 pins 2 and 3 as shown below.  
 

 

 
Oil pressure 
sensor  
(digital input 2) 

Connect the signal lead from the oil pressure sensor to pin 4 of the 10 pole 
connector. The oil pressure sensor is described on page 14. 

 
Fuel gauge  
(analog input 1) 

Check the fuel gauge output. If it is 0 to 5 V, connect the signal lead to pin 7 and the 
GND lead to pin 8. If it is 0 to 10 V, a voltage divider is required. See page 14. 

  
Auxiliary devices  
(digital outputs) 

To connect optional auxiliary devices (max. 2A), connect the positive supply lead to 
pin 5 (output 1) or pin 6 (output 2). Ground the negative supply lead.  
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SIM Card Installation 

  
Install SIM card Install a SIM card in the Tracking Module as follows.  
 

Step Action 
1 Slide the lock to the open position. 

 

 
 

2 Tilt the card holder up and slide the SIM card into the holder. 
 

 
 

3 Lower the holder and slide the lock to the closed position. 
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Setting RefLine User Options 

Service Tool Installation 

  
About the 
Service Tool  

The Service Tool is the software used to set RefLine user options with a PC. It is 
included on the Starter Kit CD-ROM.  
 

 

  
System 
requirements  

The Service Tool runs on personal computers with the Windows 2000 or XP 
operating systems.  
 
The computer must have an RS-232 serial (COM) port with a 9-pin male D-Sub 
socket. If the computer does not have a built-in serial port, a USB to Serial Port 
adaptor may be used.  

  
Installation  Follow the steps below to install the Service Tool. 

 
Step Action 

1 Start by saving anything you are working on and closing all programs. 
2 Insert the CD-ROM from the starter kit into the CD drive. 
3 From your Start menu click My Computer, or, from your desktop, 

double-click My Computer.  
4 Double-click the CD drive containing the CD-ROM. 
5 Double-click the Service Tool folder.  
6 Locate and double-click the installation file to start the software 

installation wizard. 
7 When prompted to select the components to install, select Install 

Refline/Box Service Tool only.  
8 Follow the instructions in the installation wizard to complete the 

installation. The configuration can be changed later by repeating the 
installation procedure.  
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 Connecting to PC  

  
Introduction This section describes how to establish a link between RefLine and a PC.  

  
Connect 
Tracking Module 
to COM port 

Use the null modem cable supplied with the starter kit to connect the Tracking 
Module to the PC. Connect one end of the cable to socket P1 on the module. 
Connect the other end of the cable to the PC’s COM port.  

  
Apply power to 
Tracking Module 

Apply power and verify that LED 1 is lit. If LED 1 is not lit, the module may be in 
sleep mode. Refer to page 16.  

  
Establish link to 
Service Tool 

Establish a link as follows.  

 
Step Action 

1 Start the Service Tool. Click the PC’s start button and select Service 
Tool from the list of programs.  

2 The Service Tool opens and attempts to establish a link via the COM 
port selected under Link > Port. Check the bottom left corner of the 
Service Tool window: Connected is displayed when the link has been 
established. 
 

 

Continued on next page 
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Connecting to PC, Continued 

  
Establish link to Service Tool (continued) 
 

Step Action 
3 If the Service Tool does not connect to the Tracking Module, select the 

other port under Link > Port.  
 

 
 

See the troubleshooting tips in the following section if the connection 
cannot be established after several tries. 

4 When the link is established, select Link > Receive Set to download the 
current settings from the Tracking Module.  
 

 
 

The settings can now be viewed and modified. 
 

  
Troubleshooting 
connection 
problems 

Try the following if the Tracking Module does not connect to the Service Tool.  
 
• Change the data transfer rate under Link > Baud.  
• Check the serial cable connections on both ends. 
• Check LED 1 to verify that the module is powered on and awake. 
• If using a USB to Serial Port adaptor, verify that it is set to COM1 or COM2. To 

check the port number, right-click My Computer, click Manage, click Device 
Manager, and double-click Ports (COM & LPT) in the list of devices. The port 
number should be shown in parenthesis after the device name. If set to another 
port, double-click the device name for setting options.  

• If other devices or programs are using COM1 and COM2, disable them or reassign 
them to another COM port.  
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Saving and Retrieving Settings 

  
Introduction This section describes how to save and retrieve your user settings. 

 
Note: The settings displayed on screen do not take effect until you select  
Link > Transmit Set from the main menu. 

  
Get settings from 
Tracking Module  

The first step after establishing a link is to transfer the current settings in the 
Tracking Module to the Service Tool. Select Link > Retrieve Set from the main 
menu.  
 

 
 

  
Save settings in 
Tracking Module 

After settings have been modified in the Service Tool, they must be transferred to the 
Tracking Module. Select Link > Transmit Set from the main menu. 
 

 
 

  
Delete settings in  
Tracking Module 

To clear all settings from the Tracking Module memory and restore them to factory 
default values, select Link > Clear Settings from the main menu.  

  
PC file 
operations 

The Service Tool allows you to save settings in a file for backup or convenience 
when configuring multiple installations.  
  
To save the current settings, select File > Save As... from the main menu. Name the 
file, select a location, and then click Save in the Save dialog.  
 
To retrieve a settings file, select File > Open from the main menu. Use the Open 
dialog to locate and select the desired file. 
 
To clear the current settings from the Service Tool, select File > New.   
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ID Setting and Info Fields 

  
Introduction This section describes the fields at the top of the Service Tool window.  

 

 
 
 

  
File  When working with a settings file, the file path and name appear in the File field. If 

the complete path is too long to fit, right-clicking in the field jumps to the end of the 
name.  

  
Id  The Id field identifies the genset in SMS messages and the Reefers Online 

database. Enter a unique name up to 16 characters in length. The following 
characters may be used.  
 
!"#$%&'()*+,-./0123456789:;<=>? 
@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_ 
`abcdefghijklmnopqrstuvwxyz{|}~ 

  
Date/Time The date/time field is not editable. The clock is set automatically to UTC (GMT) time 

by GPS.  

  
Position The position field displays the latitude and longitude coordinates when the Tracking 

Module is able to get a valid GPS position fix. “No Valid Gps Fix” appears if the unit 
is unable to determine its position, which is usually due to poor reception.  
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Analog Input Settings 

  
About the Analog 
Input tab 

The Tracking Module accepts three types of analog input: NTC, V, and mA. You set 
the input type and configure analog-based alarms in the Analog Input tab. Note: 
input type must be configured correctly in order to transmit meaningful data to the 
Global Monitoring Server.  
 
The first column of the table is the analog input number. Input 1 is the fuel gauge in 
the standard configuration.  
 

 

  
Sensor reading The Value column displays the sensor reading. The value depends on the Mode 

setting.  
 
The range of values for each mode is shown below. The shaded cells are the levels 
shown if no input is detected or if the level is out of range. 
 

 
Mode Max. Level Min. Level Unit 

NTC 30 -25 °C 
Current 20 4 mA 
Voltage 10 0 V 

  
Signal type 
configuration 

The signal type is set in the Mode column.  
 
• Select Voltage if the analog input is 0 to 5V  
• Select Current if the analog input is 4 to 20 mA 
• Select NTC if the input is an NTC temperature sensor  

  
Alarm trigger  
levels   

Set the sensor values that trigger an alarm in the High Level and Low Level fields. 
If an alarm is not desired, set values above the maximum and below the minimum 
levels shown in the table above.  

Continued on next page 
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Analog Input Settings, Continued 

  
Alarm trigger 
delay 

You can set a trigger delay in the Delay (min) column. A delay prevents alarms due 
to brief changes in sensor levels if they return to normal within the selected time.  

  
Auxiliary device 
control  

To activate an auxiliary device in response to an alarm, select the number of its 
digital output in the Outputs column. One or both outputs may be selected.  

  
SMS alarm 
message 

You can enter an SMS alarm message up to 23 characters long in the Message 
Text column. This message is sent to designated mobile phones and the Global 
Monitoring Server when there is an alarm.  

  
Clearing input Double-click the input number to clear all input from a row. 
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Digital Input Settings 

  
About the Digital 
Input tab 

The Digital Input tab is for configuring alarms based on digital inputs. In the 
standard configuration, the digital inputs are the genset run switch and the oil 
pressure sensor. For example, you can set the system to send an SMS message if 
the run switch is turned off. 
 
When a digital input circuit is open, the value is 0. When closed, the value is 1. 
 

 

  
Alarm trigger 
values 

You can set alarms based on the digital inputs in the Alarm Level column.  
• Select 0 to trigger an alarm when the switch or sensor is open.  
• Select 1 to trigger an alarm when the switch or sensor is closed.  
• Select Toggle to trigger an alarm when the input circuit changes from one state to 

the other.  
 
The remaining options, Toggle_H and Toggle_L are for logging genset hours in 
applications without a Monitoring Module. They have no function in the standard 
configuration.  

  
Trigger delay You can set a trigger delay in the Delay (min) column. A delay prevents alarms due 

to brief changes in the digital input if it returns to normal within the selected time. 

  
Auxiliary device 
control 

To activate an auxiliary device in response to an alarm, select the number of its 
digital output in the Outputs column. One or both outputs may be selected. 

  
SMS alarm 
message 

You can enter an SMS alarm message up to 23 characters long in the Message 
Text column. This message is sent to designated mobile phones and the Global 
Monitoring Server when there is an alarm. 

  
Clearing input Double-click the input number to clear all input from a row. 

  



Operators Manual 
 

Setting RefLine User Options Johnson Controls Denmark 
Revision 1.4  ·  Updated: 081027 Author: Marc Anderson  ·  Owner: Robert Svensson 
Project 238229.000: RefLine Page 26 of 37 
File: e:\wordtech\jci\refline\refline manual\refline_um_14.doc 

Mobile Phone Settings 

  
About the Phone 
tab 

RefLine can send SMS alarm messages to up to four GSM mobile phones. You 
designate numbers in the Phone tab. No value is required in the Priority field.  
 

 
 

  
About the SIM 
card PIN code 

The SIM card must be unlocked so that no PIN code is required to connect to 
the GSM network. If the SIM card is locked, the following dialog appears in the 
setup utility when the Tracking Module attempts to connect to the GSM network. 
 

 
 

Enter the PIN code in and click okay. The Tracking Module will unlock the SIM card if 
possible. Note that some SIM cards do not allow you to do this. If you get repeated 
requests to enter the PIN code, the SIM card is not suitable for use.  

  
Entering phone 
numbers 

When entering the phone number, enter the full number starting with the + sign, 
country code, and city or area code. No international dialing prefix is required.  

 
Step Action 

1 Click the Phone tab. 
2 Click in the first available line in the Phone column. 
3 Type “+”, the country code, and the full phone number with area code. 
4 Select and click Link > Transmit Set to upload the number. 

  
Clearing phone 
numbers 

To clear a phone number, double click in the Number column in the row to be 
cleared. Then click Link > Transmit Set to update the Tracking Module.  
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GPRS Settings 

  
Introduction This section describes how to set up RefLine to send data via GPRS. The default 

settings are shown below.  
 

  
Communication 
mode (Bearer 
setup) 
 
 

 

The Bearer setup option under GPRS connection setup on the GPRS tab 
determines which service, SMS or GPRS, RefLine uses to transmit data to the GMS 
server. Your selection will depend on service availability and pricing. 
 
• Select SMS only to use text messages as the communication mode.  
• Select GPRS if possible to use GPRS as the primary communication mode and 

SMS text messages as a backup mode when GPRS service is not available.  
• Select GPRS only to use GPRS as the communication mode.  
 
Note: When GPRS if possible is selected, RefLine sends alarms by SMS after 
attempting to send by GPRS for five minutes. The system waits for a GPRS 
connection to send genset and reefer status reports. 

  
GPRS login 
settings 

To access the GPRS network, enter your GSM network’s GPRS access point name 
(APN), user name, and password in the fields under GPRS connection setup on 
the GPRS tab. Some networks do not require a user name or password.  
 
Contact your GSM service provider for GPRS login information, or search for it 
online using “APN” and the name of the GSM network.   
 
Note: You must restart the Tracking Module after changing the GPRS settings.  

  
GMS address The settings under Global Monitoring Server address determine where RefLine data 

is sent.  
 
The default values are for use with JCI’s Global Monitoring Server. Do not change 
the values unless you are implementing a custom monitoring solution.   
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Genset Report Settings 

 
Introduction This section describes the settings for genset status reports. 

  
Genset status 
reporting interval  

Select the desired genset status reporting interval in the “I’m Alive” status 
reporting interval field of the Basic tab. More frequent reporting provides better 
information but costs more in SMS or data charges.  
 

 
 
For more economical reporting, use the combined reports option described below.  
 
Status reporting can be disabled by selecting Off from the selection list.  

  
Combined genset 
reports  
(Log settings) 

The options under Log Settings on the Misc tab provide an economical way to 
report genset data, particularly when sending via SMS. When the Send full log 
option is checked, the system combines 14 reports and sends them together. You 
set the reporting frequency in the Log Interval list. For example, you can log data 
every 30 minutes and receive the reports every 7.5 hours.  
 

 
 

  
Supply voltage 
alarm settings 

The Tracking Module measures the battery voltage and can be set to generate an 
alarm with the message “Supply Voltage: [voltage]” if it falls below the specified level. 
 

 
 

 
Step Action 

1 Click on the Misc tab.  
2 Click in the Enable Low Voltage Alarm check box.  
3 Enter the desired value in the Low Voltage Alarm Level field.  
4 Select a trigger delay time from the Voltage Alarm Timeout (min) field. 
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Reefer Report Settings 

  
Introduction This section describes the options for reefer status reports.  

 

 
 

  
Reefer status 
report interval  

The value you enter in the Reefer status reporting interval (hour) field determines 
how often reefer status reports (described on page 6) are sent. The timing is also 
influenced by the Save reefer status every hour / send with GPRS established 
option described below.  
 
If you use SMS only to transmit data, select the reefer status reporting interval that 
meets your reporting requirements. If you use GPRS, see the following section.  

  
Log reefer data 
hourly for GPRS 
transmission 

When the Save reefer status every hour / send with GPRS established option is 
enabled, RefLine saves reefer status reports every hour and sends them in a bundle 
with the next genset status “I’m alive” report (or alarm) to reduce the cost of data 
transmission.  
 
If you schedule “I’m alive” reports (see page 28), you may want to set the Reefer 
status reporting interval (hour) value to Off. If you do not schedule “I’m alive” 
reports, select the reefer status report interval that meets your monitoring needs.  
 
When the Save reefer status every hour / send with GPRS established option is 
disabled, RefLine sends a reefer status report at the interval selected in the Reefer 
status reporting interval (hour) field.   
 
Note: This option has no effect if data is transmitted by SMS only.  
 

Continued on next page 
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Reefer Report Settings, Continued 

  
Reefer location 
ID 

You can use the Location of all reefers field on the RefLine tab to identify a group 
of gensets in the same location, route, or carrier. For example, if configuring RefLine 
for gensets in a specific train, entering the name of the train in the Location of all 
reefers field will allow you to locate reefers by searching by train name instead of by 
container or genset ID. 

  
Lost 
communication 
alarm settings 

The “lost communication” alarm alerts you when the RefLine system is not receiving 
data from a reefer container. This alarm is only meaningful when the generator is 
running. Therefore, it is recommended that it be enabled only if a digital input is 
wired in the standard configuration, i.e., to the run switch or oil pressure sensor.  
 
Configure the lost communication alarm as follows. 

 
Step Action 

1 Click the RefLine tab.  
2 Select one of the following Lock Reefers on Digital Input dropdown list. 

• Select Off to disable the alarm.  
• Select 1 if the run switch is wired to digital input 1. 
• Select 2 if the oil pressure sensor is wired to digital input 2. 

3 Click the Digital Input tab. 
4 In the row for the same digital input, set the Alarm Level to 1.  

 
Reefer data 
display 

The Container tab shows data from connected reefers and is primarily for testing 
and verification purposes when setting up the system. To test the system and view 
the data, select Link > Receive Containers from the main menu.  

 
Exp. setpoint 
settings 

The Exp. Setpoint tab is for future use.  
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Other Settings 

  
Server telephone 
number setting 

To use SMS text messages to transmit data, you must enter the telephone number 
for the Global Monitoring Server in the WEB Server Phone number field on the 
Basic tab. Unless you use an SMS Bridge (available from JCI), the number to enter 
is +4540700364. Enter the number exactly as written: no international dialing prefix 
is required.  
 

 
 

  
Sleep mode 
setting 

To enable the low power sleep mode, place a check in the Use Sleep Mode .... 
check box on the Basic tab.  
 
Sleep mode is recommended in the standard configuration to prevent draining 
the battery when the generator is not in use.  
 

 
 
The sleep mode setting works with RefLine Tracking Modules and ComPosIT units 
shipped after November, 2006 (PCB rev. E or later). See also page 7.  
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Specifications  

Size and weight 
Description  Value Unit 

Tracking Module in Installation Box 
Dimensions 225 x 150 x 75 mm 
Weight 0.5 kg 
Monitoring Module 
Dimensions 323 x 226 x 64 mm 
Weight 5 kg 

 
Environmental 

Description Value Unit 
Operating temperature range -20 – +50 °C 
Maximum humidity 95 % non-condensing 
Ingress protection 54 IP rating 

 
Tracking Module 
power 

Description Min. Typ. Max Unit 
Vs Supply voltage, operating 8 32 VDC 
Power consumption, operating 2  W @ 12VDC 
Power consumption, sleeping 5  mW @ 12VDC 
Power consumption, sleep mode 
with 4 hr. status reporting interval 

100 mW @ 12VDC 

 
Monitoring Module 
power 

Description Min. Typ. Max Unit 
Vs Supply voltage, operating 340 440 560 VAC (45-70 Hz) 
Power consumption, operating 14  W @ 440VAC 

 
Digital inputs 

Description Min. Typ. Max Unit 
Logical input low voltage Note 1 -1.4 0.4 V 
Logical input high voltage Note 1 2.1 6.4 V 

 
Analog inputs 

Description Min. Typ. Max Unit 
Input voltage range Note 3 0 5 V 
Temperature range -25 30 °C 
Temperature tolerance Note 4 ±0.25  °C @ -25 < Tamb < 

+50°C 
 
Digital outputs 

Description Min. Typ. Max Unit 
VO Output voltage Note 2 Vs-0.8  V @ Iout = 2A 
Iout Output current  0.18 2 Arms 
IOV Over current 20 Apeak 
IOL Open load current 5 180 mA 
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Specifications, Continued 

  
RS-485 interface 

Description Min. Typ. Max Unit 
Input common mode range -7 12 V 
Receiver sensitivity -0.2 +0.2 V 
Input impedance 110  Ω Note 6 
Maximum data rate 115.2 kbps. Note 5 
Differential output Note 7 1.5 5 V@RL=54Ω, 

CL=50pF 
Common mode output 3 V 
Short circuit current 250 mA 

 
RS-232 interface 

Description Min. Typ. Max Unit 
Input signal amplitude ±30 V 
Input threshold, low 0.8 1.3  V 
Input threshold, high 1.8 2.4 V 
Output signal amplitude ±5 ±8  V @ RLOAD = 3kΩ 
Baud rate 115.2 kbps. Note 5 

 
GSM transceiver 

Description Min. Typ. Max Unit 
GSM Bands  850, 900, 1800, 1900 MHz 
Transmit power 0 33 dBm 
Sensitivity -102   dBm 
Antenna impedance 50  Ω 

  
GPS receiver 

Description Min. Typ. Max Unit 
Center frequency 1575.42  MHz 
Antenna operating voltage 3.3  V 
Antenna gain 24 27 dB 

   
Notes Note 1: The digital inputs are internally pulled up to 5V with an 820Ω resistor. 

Note 2: The supply voltage Vs must be 8 to 32 Vdc. 
Note 3: The analog inputs are internally pulled up to 5V by a 56kΩ resistor.  
Note 4: The tolerance includes Tracking Module and NTC 10 kΩ sensor.  
Note 5: Data rate is software dependent. 
Note 6: The input impedance is when the interface is terminated. 
Note 7: The onboard 124Ω termination resistor is included in RL 
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Appendices 

Pinouts 

  
COM port pinout The Tracking Module’s serial interface is a standard RS232 COM port. 

  
Description Pin, plug P1 

Not connected (CD) 1 
RxD – input 2 
TxD – output 3 
Not connected (DTR) 4 
GND 5 
Not connected (DSR) 6 
RTS – output 7 
CTS – input 8 
Not connected (RI) 9 

  
Plug J1 pin-outs Tracking Module plug J1 pin connections are shown below.  
 

Description Pin, plug J1 
DC input + 1 
DC input - (GND) 2 
Digital input 1 3 
Digital input 2 4 
Digital output 1 5 
Digital output 2 6 
Analog input 1, signal 7 
Analog input 1, GND 8 
Analog input 2, signal 9 
Analog input 2, GND 10 
RS485 TX/RX signal + 11 
RS485 TX/RX signal - 12 
RS485 GND 13 
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Status LEDs 

  
Tracking Module 
LED table 

The meanings of the Tracking Module LEDs are given below. 

  
LED Status and Meaning 

GSM • Off: GSM transmitter off. 
• On: GSM transmitter on, not registered 
• Slow blink: Registered on GSM network. 
• Quick blink: Communication in progress. 

User 1, 2 • Software dependent 
Power • On: power on 

• Off: power off or sleep mode 
Reset • On: Reset in progress 

• Off: Normal operation  
Dig in 1, 2  • On: High / closed circuit, value = 1 

• Off: Low / open circuit, value = 0 
Dig out 1, 2 
 

• On: Output activated (on). 
• Off: Output deactivated (off). 
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Parts and Accessories 

   
Parts list  JCI can provide the following items for the RefLine system. 
 

Part No. Description 

0647-013 ComPosITTM  Temperature sensor 

0476-024 ComPosITTM  Temperature sensor mounting bracket 

8229-010 ComPosITTM  Starter kit – including Service tool (CD-ROM), cable, 
manual 

5062-003 Serial (NULL modem) cable 
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Document Revision Record 
Rev. Date Author Brief description of change Pages affected 
0.4 061116 MA Provisional release, adapted from ComPosIT 

manual 1.4 
All 

0.5 061122 MA   
0.6 070130 MA Minor edits. Added screen shots  
1.0 070212 MA Edits per RS review.  5, 11 
1.1 081008 MA Revised for GPRS 4,5,18,19,27-29,31 
1.2 081009 MA Updated screen shots, added note to restart 

tracking module after GPRS settings change 
18,19,23,25,26,27,29

1.3 081022 MA Applied corporate style changes, minor edits  
1.4 081027 MA Updated tracking module specs and LED table 32,33,35 

  




