
1 

 

���������	
����

�
������
���������

���������������	�
��
�����
� �� ������
��
�����	�
�����
���
���

�
���������������
���������������������� ��!��
��
�"����#�$�%&�'��&'(������)*$�%&�'��&'(����

+++,��������'�
����

�
�,��
�

����
��
��
����
���
��
��
�
��
��

REV: A   DEC-18-2006 

 



2  



3 

���
��
����
������
�
�
�

��
�� 
��� �������
��� ����� 
���
��
�� �
��
�� � ���
�� �
 � ������
�����������������
�
����� ����������� ��
���� ��� ���������� 
��� �
����
���� 
�����������
�����
�� ������
��� ��� ��
������� 
��� ��
����� ����
��� ��� �
��
�
��� ���
��
��
�� ������ �
� ���� �������� �
�����
����� 
���
��
����
��
����
�������������
���
��������
��
���
�
����� ����������� �
�� �
�� ����� ��������� �
� ��� ������� ��
����
�
���� �
�� �
��� �
������ �
� �
�� ���� ��� ��� ��
�������� �
 
��
���

��
��!�"��
��
�	�
���������
������#��

�
�
�

�
�����
����
��$ �%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%�
�
�
�����
������
�$� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%�
�

�
�

&
�������
�
····    ����
�������
&������
�������������

····    �
���
�$��
�����
��
����������������

····    ������$�'�(�
��
���)(��
��!����������
���
��������� �����#��*(�

��+(�� ��

····    �����������
����������
����
�,�
�����������
������� �
 
���

����

�
�

&
��
�����
�����
�

������
�������
�����������
�
������
�
�
������&
��
 ���������
����������� �
� ��� ����� ��
�� �������� ��� �
����
��� 
�� �����������
&
�,�
������ �
�� 
� ����
�� 
�� �&
� !�#� ��
��� ��
�� ���� �
��� 
��
�����
���� ��������
�� ����
�� ��������� �
��� ��������� ��������������
&
��
�����������,�&�����
��
����
���������������
�� &
��
������
���� &
��
���� ��
���� �
�� ��� ��������� ��� ���� �������� ��� �
��
�
�� ����� �
���
����� 
��� �
����
���� 
�� ���� ���� ����� ����
���
�����
���� ��� ����� �
��
�� 
�� �
�� ����� 
������ 
�� �
�
 ���� ���

��� &
��� ����� ����������� ��� 
���� �
� ��� ����� �
�� ��� �
����
��
����������� �



4 

INDEX 
 

 
 
SECTION DESCRIPTION      PAGE 
 
  
 
1.0  General ....................................... ........................................... 5 
 
2.0  Controller Specifications ..................... ................................ 5-6 
 
2.1  Sensor Specifications......................... ................................. 6-7 
 
2.2  Sensor Mounting Heights ....................... ............................. 7 
 
3.0  System Enclosure Drawing Single Channel ....... ............... 8 
 
3.1  System Enclosure Drawing Dual Channel ......... ................ 9 
 
3.2  System Interior Layout Drawing................ .......................... 10 
 
3.3  Terminal Strip Detailed Wiring Connections.... .................. 11 
 
3.4  Systems Installation Drawing Example .......... .................... 12 
  
3.5  Remote Sensor Housing Drawing................. ...................... 13 
 
4.0  System Installation........................... .................................... 13 
 
4.1  Remote Sensor Installation .................... ............................. 14 
 
5.0  System Operation.............................. ................................... 14 
 
5.1  DIP Switch Package & Time Delays .............. ...................... 15 
 
5.2  DIP Switch Package Drawing .................... .......................... 15 
 
6.0  System Maintenance............................ ................................ 16 
 
6.1  Calibration Procedure ........................ ................................. 16-17 
 
6.2  Trouble-Shooting.............................. .................................... 17 
 
6.3  Calibration Set Up Drawing .................... ............................. 18 
  
7.0  Replacement / Spare Parts Listing............. ......................... 19 
 
 
 
 
  



5 

1.0  GENERAL 
 
 

The SCS series systems are cost effective, self-contained, “set-point” gas detectors 
for non-hazardous (non-explosion rated) commercial parking garage applications. 
They are available in two basic configurations. One sensor models and two sensor 
models. The sensors can be configured as one integral (A-type) or one remote (B-
type), or one integral and one remote (E-type) or two remote (D-type).  
 

A basic system provides one set of LED indicating lights for each channel (sensor), 
representing “Power”, “Fail”, “Low (Warning) Gas Alarm”, ‘High Gas Alarm”, an 
integral audible alarm with internal ON/OFF switch and audible time delay, field 
settable time delays and two alarm relays. In either system, the LED lights provide 
visual indication of the status of each channel.     
 

Gas specific electrochemical sensors are available for Carbon Monoxide and other 
toxic gases and Oxygen. MOS solid-state sensors are available for Combustible 
gases or Refrigerants. 
 
 
2.0  CONTROLLER SPECIFICATIONS 
 
 
Physical: a) Dimensions: 8.75” Wide X 11.5” High X 3.55” Deep (222 mm 
       Wide X 292 mm High X 90 mm Deep) 
  b) Weight:  3.49 pounds (1.585 kg) 
 
Materials: a) System enclosure:  Very rugged PVC (drip proof) with  hinged, 
       secured door and vinyl door label  
  b) Sensor housing: machined pvc 
       
Indicators: a) Visual (external): Common set of LED indicating lights for 
     “Power”, “Fail”, “Low (Warning) Gas Alarm”, “High Gas  
          Alarm”. 
  b) Visual (internal): 1. Sensor status LED (green) indicator, solid-
  state sensor only.  2. Relay coil state LED (amber) indicators  
  b) Audible: Integral piezo audible alarm c/w internal “ON/OFF” 
       switch on DIP package. Rated 80 dB @ 10’ 
       
Environment: a) Temperature: 0 deg. C. to +40 deg. C. (32 deg. F. to 104 deg. 
       F.) 
  b) Humidity: 0 to 95% non-condensing 
 

Power:  120 or 240 VAC (If this transformer is fitted), 50 or  
            60 Hz, 20 VA. 
 
Relays:  Two D.P.D.T. dry contact relays, rated 5 amps @ 240 VAC.   
 
  NOTE-1:  System is configured such that all relays are “FAIL-
       SAFE” (always energized in non-alarm state). 
  NOTE-2:  Relays are “common” to both channels (activated 
       by either channel). 
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2.0  CONTROLLER SPECIFICATIONS, CONT’D..... 
 
 
Circuit:  Analog design with user settable time delays.  Accessible  
       with DIP switches on circuit board. 
 
Time Delays: a) Delay “ON” (on make), DIP switch :  
       Low alarm relay: 2-minutes 
       High alarm relay: 5-minutes 
   
  b) Delay “OFF” (on break), DIP switch: Also known as “minimum 
       run time”.  
       Low alarm relay: 10-minutes 
       High alarm relay: not available 
 
  c) Audible (on make), jumper 
       10-minutes 
 
Distance: Maximum 500’ between controller and remote solid-state sensor  
        using 18 guage wire  

 
Sensors: a) Integral: 

       Carbon Monoxide (CO): electrochemical gas specific 
   
  b) Remote: 
       1. Toxic gas specific (ATW remote analog transmitter) 
       2. Combustible gases & vapours 
       4. Refrigerants (Freons) 
 
 
 
2.1 SENSOR SPECIFICATIONS 
 
 

Carbon Monoxide (CO): Electrochemical, gas-specific 
 
 * Response Time: <30 seconds to 90% of signal response 
 * Operating Temp. Range: 0 deg. C. to +50 deg. C. 
 * Repeatability: +/- 10% of set point 
 * Life Span: 5 years “plus” in air (under normal conditions) 
 
Combustibles:  Solid-state, non-specific  
  
 * Response Time: <35 seconds to 90% of signal response 
 * Operating Temp. Range: 0 deg. C. to +40 deg. C. 
 * Repeatability: +/- 10% of set point  
 * Life Span: 5 years “plus” in air (under normal conditions) 
 * Typical combustible gas examples: Propane, Gasoline vapours, 
    or Methane 
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2.1 SENSOR SPECIFICATIONS, CONT’D..... 
 
 
Refrigerants:  Solid-state, non-specifc 
 
 * Response Time: < 120 seconds to 90% of signal response 
 * Operating Temp. Range: 0 deg. C. to +40 deg. C. 
 * Long Term Drift: < 5% signal loss / month at ambient temperatures 
 * Repeatability: +/- 10% of set-point 
 * Life Span: 4 - 5 years “plus” in air 
 * Typical freon examples: R11, R12, R22, R123, R134A, R507 
 
 
 
2.2  SENSOR MOUNTING HEIGHTS 
 
 
Carbon Monoxide: 4’ to 6’ from the floor (breathing air zone) 
 
Combustibles:   
   Propane: 6” from the floor 
   Methane: On or near the ceiling (within 12”) 
 
Refrigerants:  6” from the floor or near the most likely spot for  
   leakage 
 
 
 
2.3  MODEL DESIGNATIONS 
 
 
SCS “A” series: One integral electrochemical CO sensor 
 
SCS “B” series: One remote solid-state sensor or remote ATW series analog  
transmitter 
 
SCS “D” series: One integral electrochemical CO sensor (channel-1) plus one   
remote solid-state sensor or remote ATW series analog transmitter (channel-2) 
 
SCS “E” series: One integral electrochemical CO sensor (channel-1) plus one   
integral ATW series analog transmitter (electrochemical sensor only in channel-2) 
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3.0 SCS “A” SERIES ENCLOSURE SINGLE-CHANNEL INTEGRA L 



9 

3.1 SCS “B” SERIES DRAWING SINGLE-CHANNEL REMOTE 

 

NOTE: REMOTE SENSOR CAN 
CONSIST OF ONE REMOTE 
SOLID-STATE SENSOR WITH 
HOUSING OR ONE REMOTE 
ATW SERIES ANALOG  
TRANSMITTER 

REMOTE SENSOR 
(SOLID-STATE) 

REMOTE ATW SERIES  
ANALOG TRANSMITTER 
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3.2 SCS “D” SERIES DRAWING DUAL CHANNEL (1-INTEGRAL  & 1-REMOTE) 

NOTE: REMOTE SENSOR (CH-2) 
CAN CONSIST OF ONE REMOTE 
SOLID-STATE SENSOR WITH 
HOUSING OR ONE REMOTE 
ATW SERIES ANALOG  
TRANSMITTER 

REMOTE SENSOR 
(SOLID-STATE) 

REMOTE ATW SERIES  
ANALOG TRANSMITTER 
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3.3 SCS “E” SERIES DRAWING DUAL CHANNEL (2-SENSORS INTEGRAL) 

11.5” 

3.75” 
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3.4 SYSTEM INTERIOR LAYOUT DRAWING  

INSTALLER PROVIDED 120VAC 
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MODEL SHOWN: SCS-AMCO-J, 
SINGLE-CHHANEL, INTEGRAL CO 
SENSOR, LINE VOLTAGE POWERED 
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3.5 TERMINAL STRIP DETAILED WIRING CONNECTIONS 



14 

3.6 SYSTEM INSTALLATION DRAWING EXAMPLE-1 

FLOOR 

NOTE: MOUNTING HEIGHTS 
SHOWN ARE FOR CO/C3H8  
COMBINATION SYSTEM 

NOTE: MOUNTING HEIGHT 
SHOWN IS FOR CO  
SYSTEM 
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3.7 SYSTEM INSTALLATION DRAWING EXAMPLE-2 

4’ - 6” FROM 
FLOOR 

FLOOR 

NOTE: MOUNTING HEIGHT 
SHOWN IS FOR CO/NO2  
COMBINATION SYSTEM 
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3.8 REMOTE SENSOR HOUSING  

4.0 SYSTEM INSTALLATION 
 
 
Remove the slot / robertson head screw securing the hinged door. There are four 
only 3/16” diameter corner mounting holes located inside the system enclosure 
base. Secure the system to any flat surface. 
 
b) Line voltage power: Drill out one or more of the PVC conduit entry hole plugs 
located at bottom center, left or right side of system enclosure base (one also at 
top right of enclosure base) and attach conduit to one or more of these locations. 
Pull three wires suitable for line voltage from power source to the terminal strips 
and stud labeled “Line”, “Neutral” and “Ground”, in the base of the enclosure. 
 
c) Wiring to remote sensor: Three (3) conductor, 18 gauge, low voltage wire is 
required between the control panel and each remote solid-state sensor. Low 
voltage wires should not be run within the same conduit as line voltage wires). If 
remote sensor is an ATW series analog transmitter, 3-conductor wire/cable must 
be shielded. 
 
d) Voltage to remote sensors: The voltage supplied by the controller to remote 
solid-state sensors should measure approximately 5.0 VDC +/- 2%, at the remote 
sensor. Voltage supplied by the controller to remote ATW analog transmitters 
should measure approximately 24VDC nominal. 
 
e) Relay connections: System relays are dry contacts and designed to operate fan 
starters or coils to controller equipment that draws more than 5 amps start-up and/
or operational current. Note: the system does not provide any power from 
these terminals . Dry contacts operate like a switch to simply activate (switch on) 
or de-activate (switch off) equipment to be controlled, such as fan starters. System 
relays are D.P.D.T. (double pole, double throw) thereby providing two sets of 
usable dry contacts for each relay. Because the SCS series systems are designed 
to be fail-safe, any equipment to be controlled by the system relays should be 
wired to the “NC” Normally closed) and “COM” (Common) terminals. 
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4.1 REMOTE SENSOR INSTALLATION 

The remote solid-state sensor housing comes with a 3/4” conduit thread and nut to 
allow installation in a standard electrical junction box, to be supplied by the 
installer. Connect three low voltage wires between it and the controller.             
The remote ATW series analog transmitter enclosure comes with four mounting 
holes and five conduit entry locations (general purpose enclosure).  
 
 
5.0  SYSTEM OPERATION 
 
 
Upon application of power, the green LED light indicator(s) will illuminate but all 
alarms are disabled for 2-minutes for a system warm up period. After the warm up 
period, the system may exhibit gas alarm condition(s) if one or both of the sensors 
has not completely stabilized during the warm up period. This is normal and the 
length of time the gas alarms exist is dependent upon the length of time since the 
unit was last powered up and the state of the environment it is installed in.  After 
warm up, only the green power LED(s) illuminate indicating normal operation and 
the relays are energized indicating normal “Fail-safe” status. The energized state 
of the relays can be confirmed visually by the illuminated amber LED located 
beside each relay. 
 
In the event of a burned-out, damaged or missing solid-state sensor element, the 
controller will indicate fail condition on the front door by illumination of the red fail 
LED. At this point, both system relays will have reversed state (de-energized) and 
anything connected to them will be running continuously. Normal system operation 
will not occur until the fault condition has been rectified. The same condition will 
occur if the 4-20 mA signal from the ATW transmitter is broken or interrupted. 
 
In the event of a gas build up beyond the preset low alarm trip point, the “Low” 
alarm level LED (amber) illuminates and the “Low” alarm relay de-energizes 
activating anything controlled by it. If a time delay “ON” has been programmed, 
then the low alarm relay will not de-energize until the delay has timed out. Once 
the relay has de-energized, it will re-energize automatically once the gas alarm 
condition has stabilized, unless a time delay “OFF” (minimum run time) has been 
programmed. 
 
In the event of a gas build up beyond the preset low alarm trip point, the “High” 
alarm level LED (red) illuminates and the “High” alarm relay de-energizes 
activating anything controlled by it. If a time delay “ON” has been programmed, 
then the high alarm relay will not de-energize until the delay has timed out. Once 
the relay has de-energized, it will re-energize automatically once the gas alarm 
condition has stabilized. No minimum run time is provided for the high alarm relay. 
 
Momentary push-buttons are provided (one for each channel) to allow the user to 
test the system circuitry for reliable operation. They are white coloured push-
buttons located just above (CH-1)and just below (CH-2) the calibration / set-point 
adjust potentiometers on the upper left side of the circuit board. Upon depressing 
the push-buttons, the system will exhibit full scale alarm conditions. All alarm 
LED’s will illuminate and both relays will de-energize (unless time delay options 
have been selected). The system will recover immediately upon release of the 
push-buttons. 
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5.1  DIP SWITCH PACKAGE, JUMPERS AND TIME DELAYS 

The SCS circuit provides the user with a selection of time delays. Delays “ON” or 
delays on “make” as well as delays “OFF” or delays on “break” (MINIMUM RUN 
TIME). All time delay functions have been designed to react with the system 
relays. The time delays are supplied in a DIP switch package located on the upper 
left corner of the circuit board. 
 
To achieve a time delay “ON” (on make) for the Low alarm, flip the bottom switch 
“2 MIN DELAY” to the left. This sets a time delay of two minutes, meaning that the 
low alarm LED will illuminate upon detection of low level gas, but the low alarm 
relay will not de-energize until the time out has occured.  
 
To achieve a time delay “OFF” (“on break” or minimum run time) for the Low 
alarm, flip the second switch from the bottom “10 MIN DELAY” to the left.  This 
sets a minimum run time of ten minutes for the Low alarm level, meaning that if the 
system recovers from the high gas alarm level, the High alarm relay will stay      
de-energized until the time out has occured. 
 
To achieve a time delay “ON” (on make) for the High alarm, flip the third switch 
from the bottom “5 MIN DELAY” to the left. This sets a time delay of five minutes, 
meaning that the high alarm LED will illuminate upon detection of high level gas, 
but the high alarm relay will not de-energize until the time out has occured. No 
minimum run time is provided for the high alarm relay. 
 
The fourth switch from the bottom “AUDIO” provides ON/OFF control for the built-
in audible alarm. Flip this switch to the left to allow the audible alarm to be 
activated with high gas alarm. 
 
A time delay option is also provided for the audible alarm. At the bottom left corner 
of the circuit board, a 2-position jumper allows the user to select normal audible 
operation (activated with high gas or fail alarm) or add a 10-minute time delay on 
make before the audible is activated after high alarm.  

5.2  DIP SWITCH PACKAGE DRAWING 
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6.1  CALIBRATION PROCEDURE 

6.0  SYSTEM MAINTENANCE 
 
 
The SCS series system requires virtually no maintenance other than regular 
calibration of the integral and / or remote sensors and ensuring that excess water or 
dust is not somehow entering the enclosure and physically damaging the circuit 
board or internal components.  

 
Tools required:  CETCI calibration kit containing a selection of calibration flow 
adapters, cylinder flow regulator (fixed flow rate of 0.2 to 0.5 LPM), one cylinder of 
clean air, two cylinders of calibration span gas (eg: 50 ppm and 100 ppm CO in 
air) and a digital multi-meter. If the system being calibrated is a 2-channel system, 
ensure the appropriate span gas has been acquired for the second channel. 
 
Note position of all four DIP switches and flip them to the right (off) prior to starting 
calibration procedure. If the audible time delay jumper has been set to “on”, move 
the jumper to the “off” position so the audible alarm can be verified during         
calibration. This applies only to the single channel “A” series, channel-1 of the “D” 
series, channel-1 of the “E” series, and channel-2 of the “D” series with remote 
solid-state sensor. 
 
Channel-2 of the “D” series with remote ATW or channel-2 of the “E” series are 
calibrated independently. Refer to the manual for those products for details on   
calibration. 

5.3  AUDIBLE TIME DELAY JUMPER PHOTO 
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6.1  CALIBRATION PROCEDURE 

Integral electrochemical CO sensor: 
 
Open system enclosure door. Attach meter leads to test points ”TP1” (CH-1 
positive) and “TP2” (common negative). Set meter to millivolt scale, two decimal 
places “0.00” VDC. The actual reading, at this point, is inconsequential. Attach 
cylinder regulator to cylinder of low level span calibration gas. Attach calibration 
adapter with gas flow tubing by gently pushing it into the sensor opening. 
 
Open the valve of the regulator fully, and allow gas to flow over sensor for        
approximately two minutes until meter indicates sensor has finished reacting to 
span gas. Adjust channel-1 low potentiometer clockwise until the low LED 
illuminates and the low alarm relay “clicks”, indicating it has de-energized. Back 
the potentiometer off until the relay re-energizes then adjust carefully until the   
relay de-energizes again. Log voltage reading for future reference. 
 
Repeat procedure with high level span calibration gas, adjusting channel-1 high 
potentiometer clockwise. 
 
 
Remote solid-state sensor (single-channel system only) 
 
Attach meter leads to test points ”TP1” (CH-1 positive) and “TP2” (common 
negative). Set meter to millivolt scale, two decimal places “0.00” VDC. The actual 
reading, at this point, is inconsequential.  
 
Open humidification chamber and remove sponge. Wet sponge thoroughly, then 
wring out the excess water using just four fingers. Place the sponge back inside 
(center) of the humidification chamber. Re-attach the cap to the humidification 
chamber. Open the valve of the regulator fully, and allow gas to flow over sensor 
for two to three minutes until meter indicates sensor has finished reacting to span 
gas. Adjust channel-2 low potentiometer clockwise until the low LED illuminates 
and the low alarm relay “clicks”, indicating it has de-energized. Back the           
potentiometer off until the relay re-energizes then adjust carefully until the relay 
de-energizes again. Log voltage reading for future reference. 
 
Repeat procedure with high level span calibration gas, adjusting channel-2 high 
potentiometer clockwise. 
 
Reset all DIP switrches to their previous positions. Remove regulator from span 
gas cylinder for storage. Calibration is finished. 
 
For 2-channel systems where ATW series analog transmitter is attached, refer to 
the manual supplied with the ATW for calibration details.  
 
Note: Channel-2 set points are set using a current generator to simulate the ATW 
series 4-20 mA transmitter. Attach leads from the current generator as follows: 
 
1) Negative digital multi-meter lead to “NEG” terminal of SCS channel-2 
2) Positive lead from current generator to “sig” terminal of SCS channel-2 
3) Negative lead of current generator to positive meter lead. 
4) Set meter to current scale 
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6.1  CALIBRATION PROCEDURE, CON’T..... 

Adjust current generator to mA output equal to desired low alarm set point. Eg 0.7 
ppm low set point for NO2 sensor (0-10 ppm scale) = 5.12 mA. Adjust channel-2 
low potentiometer clockwise until the low LED illuminates and the low alarm relay 
“clicks”, indicating it has de-energized. Back the potentiometer off until the relay 
re-energizes then adjust carefully until the relay de-energizes again.  
 
Repeat procedure with channel-2 high potentiometer. Eg Adjust current generator 
to 2.0 ppm high set for NO2 sensor (0-10 ppm scale) = 7.2 mA. 
 

6.2  TROUBLE-SHOOTING 

1. Power LED (green) on front panel does not illuminate. 
 
a) Check fuse. 
 
2. Fail LED (red) on front panel is illuminated on one or both channels. 
 
a) Check sensor wiring.       
 
b) Check sensor LEDs (bottom left corner of circuit board). SEN-1 LED and / or 
SEN-2 LED should be illuminated if sensor is working properly. The LEDs are not 
illuminated if the sensors are burned out. 
 
3.Low gas alarm LED (amber) and / or High gas alarm LED (red) are illuminated all 
the time. 
 
a) Sensors may be responding to something. Flow clean air over sensors. If 
channels drop out of alarm, sensors are definitely responding to something. 
 
b) Sensors may be out of calibration. Re-calibrate with accurate calibration span 
gases. 
 
4. Devices such as fans, connected to system relays, are operational all the time. 
 
a) Check to ensure that fan starter wiring is attached to the correct side of the relay 
contacts. Correct side is “NC” and “COM”. 
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6.3  CALIBRATION SET UP DRAWING 
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7.0  REPLACEMENT / SPARE PARTS LIST 
 
 
DESCRIPTION    
 PART NUMBER 
 
Main PCB SCS-PCB 
PVC sensor housing SCS-8000-SH 
Transformer 120 VAC SCS-XFMR-120 
Transformer 240 VAC SCS-XFMR-240 
Urethane sensor shroud solid-state sensors PVC SenHSG2 
Solid-state CO sensor element SEF-8000-CO 
Solid-State Combustibles sensorelement SEF-8000-CB 
Solid-State Refrigerants R0 sensor SEF-8000-R0 
Solid-State Refrigerants R1 sensor SEF-8000-R1 
Solid-State Refrigerants R2 sensor SEF-8000-R2 
 
Note: When ordering pcb’s please provide serial number of system. 
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