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Introduction

The ACL CSC200 is a leading edge combustion safety conttbiéprovides burner ignition anfdill first out annunciatiorof
all the shutdown inputs such as Level, High Temperature, Remote Shutdown, pressure, Proof of Glosifailére, power
failure, and more. The CSC 2@tbnitorstwo separate thermocouple inpthiatcan be utilized for temperature control in
processapplications such as tanks, line heaterdaikers or any other application where accurate temperature monitoring
andbr control is required. The system is designed to operate with or without a continuous pilot.

The two independenbhermocoupléempeanture set points can be adjusted with the three membrane push buttons on the face of
the controller The 4 digit LED display shows the measured temperature values and the temperature setpoints. There are also
separate EDs indicaing whether Thermocoupleor 2 is currently selecteand whether the burner is off or.oWarious

initial user preferences can be configured through DIP sesfokludingtemperature rangeshutdown latch control,

temperature unitlisplay, and dead bamédnge selectian

The CSC200 Controllerare able taaommunicate remotely with Modbus Master Devices. A Modbus Master Device may be a
Programmable Logic Controller, a PC, or another device. C8©€200 Controllers a Modbus Slave Device that implements

the Modbus RTU protocaln an R$485, halfduplex, physical connectionThe default Modbus communication parameters

are 9600 baud, 8 data bits, no parity bits, one stop bit

CSC200 Features

CSC200ControllerFeatured ist

No Praggrammingrequired

12/24VDC operation. Solar capable as well

Low power consumption (Power save mode operates as low as 1.2 Watts)
CSA approved for Class I, Div 2 locat®n

Operational ambient temperature-40° to +60° Celsius

CSA approved-22.2 No 199M89. Combustion safety controls and sedtdte Ignitors for Gas & Oil burning
equipment
CSA B149.3 15 compliant, meets NFPA standards

Type 4x enclosure, corrosive resistant and weatherproof

Modbus RTU (over RS485) communicaticragpability

100% fail safe design

Local and Remot®n/Off controls

First out annunciation of shutdowns

Safety lockout for high temperature setting

Onboard solenoid driver option for power reduction to solenoids andipedlsolenoids

Onbard solenoid output short circuit detection and notification

Two adjustable typ& thermocouple inputs for monitoring two separate temperature points (process temy
high temp.)
Pilotless burner control selectabl8ingle and dual stage, Low firadHigh fire

Two Shutdown inputs: Lovzevel Shutdown and Shutdown (ie. pressure shutdown)
Thermocouple range e60°C to 1100°C-75°F to 2012° F)

Adjustable dead band from 1, 2, 3 and 5 degrees C or 2, 4, 6 and 10 degrees F
Easy to read foudigit seven segment LED display

LED indication of thermocouple 1 or 2 temperature values displagddurner is on or off
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°C or °F readout




Operation Summary

Supply 12/24VvDC tdMain Input Power connections on the CSC200 Comrakferring b "Figureli CSC200 Controller

Main Board, Topview" on paget. The LED dsplay will turn on and indicatthe Thermocouple Temp i& being displayed.
Select the desired thermocouple's temperatudisplay using the "1/2" thermocouple select push button. The up and down
arrows set the desired temperature setpoint. Once temperature setpoints are pevpertivalues for the desired process
(heater, boiler, etc.), the On/Off switch can be tdriwethe On position.

When the ignition switch is turned on and the controller is calling for heat (measured temperatures are below the setpoint
temperatures), the controller will attempt ignition and the pilot solenoid output will provide voltagegitothsolenoid valve,
providing pilot gas for ignition. Shutdowns, POC, and Remote On/Off terminals must be in a permissive state for this to occu
Pilot solenoidoutput will cease if there is a failure to light witlfime seconds. "FF" will appeamn the display indicating

"Flame Fd". When using a singlery ignition module, the controller will lockout and have to be reset. When usingeajr
ignition module, the controller will attempt to light the pilot two more additional tries befokabpout. This condition can

be reset either by the local On/Off switch, the Remote On/Off switch, or via Modbus Remote Stop/Start cokairand.

solenoid valve outputs will be turned &8 secondsfter it is confirmed that the pilot has been lit.

The Intermittent/Continuous Pilot DIP switch selects the behavior of the contooiéer all solenoids are opened

- In Pilotlessintermittent pilot modé€l), once the measured temperature on thermocoupdacheshe TC1 setpoint
temperature (but TC2 tenip still below the TC2 setpoint), all solenoid valves will be turned off.

- In Continuous pilot mode (Chnce the measured temperature on thermocoum@acheshe TC1 setpoint
temperature (but TC2 temp is still below the TC2 setpoint), only the T/dédémoid valve is turned offThe Pilot
and Main solenoid outputs will remain as long as all shutdowns and POC remain permisghie allows the pilot
burner to remain on while the temperatamntrolled Main valve (T/Main) is closed.

For both modeshermocouple 2 is used as a "higimp" shutdown safety control. All solenoid outpaitsl the ignition
modulewill be turned off if the measured temperature on thermocouple 2 is above the TC2 setpoint.

The CSC200 has a hardware revision of 2A and fanewevision 3.0 (minimum).
Current firmware versia 3.7 and 3.9.

Firmware v3.9: Regardless of DIP Switch "IGN 0/ 3"("TC1 H/L") setting, initial attempt to light the pilot burner is
done up to three times witheither a onetry or three-try module. After flame presence is lost, the "IGN 0/ 3"("TC1
H/L") setting is used: either zero or three retries to light the pilot.

THIS EQUIPMENT IS SUITABLE FOR USE IN CLASS1 DIVISION 2, GROUPS
A,B,C & D OR NON-HAZARDOUS LOCATIONS ONLY

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY
IMPAIR THE SUITABILITY FOR CLASS 1 DIVISION 2

WARNING: EXPOSURE TO SOME CHEMICALS MAY DEGRADE THE SEALING
PROPERTIES OF MATERIALS USED IN THE FOLLOWING DEVICES:

Four position DIP switch SW2

Relays K11 K5, K7, K8

Twelve-position DIP switch S1

Four-position DIP switch S2

Note: Ignitonwire | engt hs in excess of 1006 or utweonveyf met
the ignition wire may result in a diminished ignitor rod spark and flame signal strength.




Additional Documents

The following additional documentsr the CSC200 Combustion Safety Controliee available

CSC200_Rev_2A Modbus_Installation_Manpdf

Modbus documentation containing more indepth register
desciptions and additional technical details.




Quickstart Installation Procedure

CSC200Combustion SafetyController

The Quickstart Installation Instructions assumes the user has some famili
with Combustion Safety Controller Installation.

Figure 17 CSC200 Controller Main Board, Top View
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# Name Category Description

1 Overlay(Keypad) Inputs/Control | 5-pin Header connector that the flex cable from the Keypad ove
Header on the front panel connects to.

2 Low Power Output DIP switches for selecting the Low Power solenoid driver setting
Solenoid DIP Solenoids for all three solenoid terminal outputseg TLow Power Solenoid
Switches Control (Solenoid Driver) DIP Switchsectionon page?l).

3 Programming Programming Programming headerggtory use only) for reprogramming the
Header onboard microcontroller.

4 Spare Fuse Power Spare 6.3A fuse for field servicing.

5 Main DIP Switches | Inputs/Control | DIP switches for user options configuration (SB¢P Switch

Option SettingSsectionon pagelo).

6 Display Header Display 8-pin header connector that the CSC200 display flex cable conn
to.

7 Input Powerto Power Power regulator thaconverts 1630VDC input voltage to a stable
12vDC Power 12VDC output voltagéor control. (This 12VDC output is not used
Module for outputting to solenoids).

8 Control Relays Inputs/Control | Relays used for controlling power switching to ignition module a

for alarm stats.

9 Solenoid Relays Output Relaysusedfor controlling power delivery to thgolenoidvalves.

Solenoids Doublepole doublethrow relays are connected in series to add a
extra measure of safety in case one set of contacts fails while in
normally op@ position.

10 | On/Off Switch Inputs/Control | On/Off switch on the side of the CSC200 box is connected to the
terminals terminals. Configured as a simgdiig-in terminalto assist useri

the CSC200 main circuit board needs to be removed for making
madifications to the box.

11 | Modbus DIP Switch| Modbus/RS485 | DIP switches for selecting termination options for the
Modbus/RS485 communications cable (Se®dbus/RS485 Cable
Connection$sectionon page?7)

12 | Modbus Terminals | Modbus/RS485 | Terminals for connecting a Modbus/RS485 communications cak
CSC200 is a Modbus RTU slave in a 8N1, 9600 baud default
configuration.

13 | Thermocouple 1 Inputs/Control | Thermocouple 1 input tefimal connections. Ensure proper polari
for correct operation. Use ungrounded thermocouples.

14 | Thermocouple 2 Inputs/Control | Thermocouple 2 input terminal connections. Ensure proper polg
for correct operation. Use ungrounded thermocouples.

15 | Remote On/Off Inputs/Control | Remote On/Off input terminal connections

16 | Level Shutdown Inputs/Control | Level Shutdown input terminal connections

17 | Shutdown Inputs/Control | Shutdown input terminal connections

18 | Alarm Status Alarm (Dry Alarm Stdausoutput terminal connections

Contacts)

19 | Proof of Closure Inputs/Control | Proof of Closureénput terminal connections

20 | "To Igniter" Ignition | Inputs/Control | ACL Ignition Module input terminal connections: "P"ower,
Module Terminals "A"larm, "V"alve, Ground

21 | Main Power Input | Power Main 10-30VDC input terminal connections
Terminals

22 | Extra Earth Ground | Power Extra earth ground terminal connections to assist in providing st
Terminals ground connections for solenoids, ignition modules, or other

hardware

23 | Solenoid Terminals | Output Solenoid output terminals for Pilot, Main, and T/Main (Temperat]

Solenoids Main). Each output is current limited to 2A maximum.

24 | Main Input Fuse Power Main 6.3A input fuse




Input and Control Connections

Refer to he below diagram when reading the Input and Control Connections section.

Figure 2 - CSC200 Input and Control Connections
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The following inputs directly control 12VDC power output to the ignition module and must be conttedtgatontacts:

Input and Control Connections Requiring Dry Contacts
Main Power On/OffSwitch (wired internally)

Remote On/Off

Level Shutdown

Shutdown

Proof Of Closure

Interruption or disconnection of any of these inputs wilh off or prevenpowerdeliveredto the ACL ignition module and
turn off power to all solenoids with the exception of the Proof of Closure input. The Proof of Closure input will onlpinter
power going to the ignition module if power has not been turned on to thiemgmiodule. If the system is already running,
the Proof of Closure input is allowed to open during operation.




Figure 3 - Ignition Module Power Flow Diagram
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@ Main Power Input

The ACL CSC200 Combustion Safety Conteobperate®n an inputvoltage range between 20d30 Volts DC.Typical

input voltages are 12VDC and 24VDC. Whatever input voltageligeredto the CSC20@n the Main Power Input terminals
is the same voltage delivered to the solenoid outputs. Soteattathed to the three solenoid outputs on the CSC200 (Pilot,
Main, T/Main) need to have matching control voltageg. all 12VDC or all 24VDC)

Although the CSC200 will operate with input voltages as low as 10VDC, some larger solenoid valves rpayatetom such
a low voltage. For this reason, try to maintain the input voltage as close to (or slightly higher than) the requireidvtiitage
desired solenoids.

TheMain Power Inputerminals are

Terminal Number | Description Typical Input Values Allowable Input Range
22 VDCIN + (positive) 12VDC or 24VDC 10 VDC (min)- 30 VDC
(max)
23 VDCIN - (negative) 0V (GND) 0V (GND)
24 Ground 0V (GND) 0V (GND)

The VDCIN- (negative) terminal is connected to ground internally on the CSC200 printed ciratdt b

The Main power inputs (VDCIN + and VDCIN are protected against reverse polarithe CSC200 will not operate if the
Main Power Inputwires are reversed and it will not cause damage to the CSC200 electronics.

Main On/Off Input Switch

The OrOff switchmountedon the side of the box of the controller is internally wired to J5 on the right side of the circuit

board. The On/Off switch turns on and off the power delivered to the ignition module as long as all other shutdowns, Remote
On/Off, andProof of Closure inputare closed and temperature values for both thermocouplesthiethe allowableange.

It is not intended as a set of terminal wiring inputs needed by users.

As shown in the Ignition Module Power Flddiagram abovethe On/Offswitch isthe secondnethod (but the firshput) for
interruping power flow to the ignition module.




The On/Off switch also acts as a reset to clear any latched shut downs that havetribpedn detected by the CSC2@0
shutdownconfigured as a lahed shutdowprevents the system from automatically restaréftgr it detects any interruption

in continuity on the input terminals for the selected shutdown. If a latched shutdown trips, then resets itself, theMlISC200
detect this, preveimg the system from automatically restartirithe user will be lertedon the LED display (and via Modbus)
as to which shutdown caused the latch out.

The CSC200 LED display will show "OFF" when the On/Off switch is in the Off position.

@ Thermocouple 1 and 2nputs ("T/C1", "T/C2")

The CSC200 controller accepts two ty€ungrounded) thermocouples. They are clearly marked on the board for each
thermocouple and polariffsee wiring diagramiFigure5 - CSC200 Wiring Diagrathon page 24).

Terminal Number | Description High Temperature Range Low Temperature Rangg
4 T/C 1 Yellow + -60°C to 1100°C 0°C to 500°C
5 T/C 1 Red (-76°F to 2012°F) (-32°F to 932°F)
6 T/C2 Yellow + -60°C to 1100°C 0°C to 500°C
7 T/C 2 Red- (-76°F to D12°F) (-32°F to 932°F)

The temperature rander each thermocouplean be selected via tldP switchedocated in the top right cornef the main
circuitboard. Ranges can be selected independently for each thermdopupleither high or lowange Hightemperature
range is-60°C to 1100°C-{6°F to 2012°F) Low ranges 0°C to 500°C {32°F to 932°F).

@ Remote On/Off Input

The Remoten/Off switchallows the user to hard wire a remote switch or relay for cdimgahe CSC200 These terminals
must be wired to dry contacts of a remote switch or relay when U$eRemoteOn/Off switch turns on and off the power
delivered to the ignition module as long as all other shutdowns and Proof of Closure inputseararbtemperature values

for both thermocouples are within the allowable rangevire jumper must remain across the Remote On/Off terminals when
not in use.

As shown in the Ignition Module Power Flddiagramon page/, the RemoteOn/Off switch isthe thirdmethod (but the
secondnput) for interruptingpower flow to the ignition module.

Like the main On/Off switch he RemoteOn/Off switch also acts as a reset to clear any latched shut downs that have tripped
and been detted by the CSC200A shutdown configured as a latched shutdown prevents the system from automatically
restarting after it detects any interruption in continuity on the input terminals for the selected shutdown. If a latdbeahsh

trips, then resetsgelf, the CSC200 will detect this, prevent the system from automatically restarting, and alert the user on the
LED display (and via Modbus) as to which shutdown caused the latch out.

The CSC200 LED display will show "rr'" when the Remote On/Off inpup&no

Terminal Number | Description Allowable Input Range
8 Remote On/Off + None: use dry contacts
9 Remote On/Off None: use dry contacts

Level Shutdown Input

The Level Shutdowswitchinput allows the user to hard wire a remote level switchlayfer controlling the CSC200
These terminals must be wired to dry contacts of a rel@egéswitch (or pressure or auxiliary switcloy relay when usedif

8



more than one shutdown switch is used, they must be wired in s€hesevel Shutdowrswitch controlsthe power delivered

to the ignition module as long as all other shutdowns and Proof of Closure inputs are closed and temperature values for both
thermocouples are within the allowable rangewire jumper must remain across thevel Shutdowrterminals when not in

use.

Opening of any switch attached to the Level Shutdown input will shut off the ignition modutkeenergize all three valve
outputs(Pilot, Main, TMain) Both the Level Shutdown and Shutdown inputs are tied into the contimféoghe S/D Latch

DIP switch. If the S/CLatch DIP switch is off, then it is inJnlatched S/D" mode which means that the CSC200 will attempt

to restart ignition when any switch attached to the Level S/D and S/D inputs dfaaesS/D Latch DIP svich is on, then it is

in "Latched S/D" mode. A shutdown configured as a latched shutdown prevents the system from automatically restarting after
it detects any interruption in continuity on the input terminals for the selected shutdown. If a latcHedshirips, then

resets itself, the CSC200 will detect this, prevent the system from automatically restarting, and alert the user on the LED
display (and via Modbus) as to which shutdown caused the latch out.

As shown in the Ignition Module Power FldWagramon page/, the Level Shutdowrswitch isthe fourth method (but the
third inpuf) for interruptingpower flow to the ignition module.

The CSC200 LED display will show.LSd" when thel.evel Shutdowrinput is open.

Termind Number Description Allowable Input Range
10 Level Shutdownt None: use dry contacts
11 Level Shutdown None: use dry contacts

@ Shutdown Input (Pressure or Auxiliary)

The Shutdowrinputs allow the user to hard wire a remote switch or relay fotrodling the CSC200These terminals must be
wired to dry contacts of a remote switch (pressure or auxiliary) or relay whenléiseake than one shutdown switch is used,
they must be wired in series. The Shutdown switch turns on and gfotter deilvered to the ignition module as long as all
other shutdowns and Proof of Closure inputs are closed and temperature values for both thermocouples are within the
allowable range A wire jumper must remain across tBeutdownterminals when not in use.

Opeaning of any switch attached to the Shutdown input will shut off the ignition moddldeenergize all three valve quits

(Pilot, Main, TMain) Both the Level Shutdown and Shutdown inputs are tied into the control logic for the S/D Latch DIP
switch. Ifthe S/D Latch DIP switch is off, then it is in "Unlatched S/D" mode which means that the CSC200 will attempt to
restart ignition when any switch attached to the Level S/D and S/D inputs diewes S/D Latch DIP switch is on, then it is in
"Latched SD" mode. A shutdown configured as a latched shutdown prevents the system from automatically restarting after it
detects any interruption in continuity on the input terminals for the selected shutdown. If a latched shutdown trgsgtthen r
itself, theCSC200 will detect this, prevent the system from automatically restarting, and alert the user on the LED display (and
via Modbus) as to which shutdown caused the latch out.

As shown in the Ignition Module Power FldWagramon page/, the Shutdownswitch isthe fifth method (but the fourth
input) for interruptingpower flow to the ignition module.

The CSC200 LED display will show "Sd" when the Shutdown input is open.

Terminal Number | Description Allowable Input Range
12 Shudown+ None: use dry contacts
13 Shutdown- None: use dry contacts




Alarm Status Output

The Alarm Status optit provides remote indication of an Alarm condition on the CSCPB€se terminalaredry contacts.

When power to the CSC200 is offgtiAlarm Status contacts are ogeptweerterminal 14 NO" andterminal 15 COM"),

indicating an Alarm condition. The contacts are also open when the CSC200 is in a shutdown state. Eg: a shutdown switch is
open, On/Off switch is open. This provides a ptate failsafe indicator to a remote control center of the status of the

CSC200 controller.

Terminal Number | Description Max Contact Rating
14 Alarm StatusNO Power: 60W, 62.5VA
Voltage: 220VDC, 250VAC
15 Alarm Status COM Power: 60W, 62.5VA
Voltage: 220/DC, 250VAC

# Possible Alarm Conditions
1 Poweris off
2 On/Off switch is off
3 Remote On/Off switch is off
4 Level Shutdown switch is open
5 Shutdown switch is open
6 Proof of Closure valve is open
7 Flame Fail
8 High-Temp shutdown
9 Power FdiLatch condition
10 Shutdown Latch condition
11 High-Temp Latch condition
12 Modbus Stop command received
13 Thermocouple 1 (TC1) fault/open
14 Thermocouple 2 (TC2) fault/open
15 Short detected on solenoid valve output terminals

Proof of Closure Input

The Proof of Closure Input terminals are used when a proof of closure safety shutdown valve is used in # siste@®C
switchis open, ipreventgpower from being delivered the ignitionmodule. This safety feature eliminates the rigk o

igniting a burner if the®OCvalve is partially open anithe proof of closure switch indicates open. This is also a failsafe input
as it will not allow ignition to initiate i wire is broken or disconnected.

These terminals must be wired to dry catdgeof a remote Proof of Closure switch when us&dvire jumper must remain
across the Proof of Closure terminals when not in use.

As shown in the Ignition Module Power FldWagram abovethe Proof of Closureswitch isthe sixth method (but the fifth
input) for interrupting power flow to the ignition module.

The CSC200 LED display will show "POC" when teof of Closurenput is open.

Terminal Number | Description Allowable Input Range
16 Proof of Closurer None: use dry contacts
17 Proof of Closue - None: use dry contacts
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Ignition Module Inputs & Outputs

The four terminals marked as "To Igniter" on the main circuit board needwdukdirectly to the ACL gnition Module.
This provides twavay communication between the CSC200 and thiiggn module, creating a complete combustion safety
control and burner ignition systeniSee wiring diagram)

As shown in the Ignition Module Power Fldlagram abovethe"P"ower output to thégnition module can be interrupted by

sevenmethods (shutdens, on/off switchegemperature relays)

All of the below signals need to be attached between the CSC200 and the ignition module for the burner system to work

properly.
Terminal Designation | Description Ignition Module Direction
Number Wiring Harness
Color
18 P Power (12vDC) | Red Power output to Ignition
Module
19 A Alarm Blue Input signal from Ignition
Module (12VDC level)
20 \% Valve Brown Input signal from Ignition
Module (12VDC level)
21 GND Ground Yellow Ground

@ Modbus / RS485 Communication ©nnections

The three Modbus/RS485 terminal® used for connecting the CSC200 Controller to a Modbus communications channel. The
CSC200 Controller is a Modbus Slave Device that implements the Modbus RTU protocol o8&, Ralfduplex, physical
communi cat.i

conn€& t i on. The

The RS485 signal naming convention used in this document and by many RS485 transceiver vendosedsfrem what the

EIA/TIA -485 specification states:

default
Modbus Slave ID (Modbus address) 2.

Modbus

on

CSC200 Modbus/RS485 EIA/TIA -485 Modbus Description
Documentation Naming Convention| Specification
Name

A (ARS485 A B D1 NorInverting, Transceiver
Terminal 1, V1 voltage (V1 > V0
for binary 1 (OFF) state

B (ARDL Y B)"|A DO Inverting, Transceiver Terminal
0, VO voltage (VO > V1 for binary
0 (ON) state

Isolated GND (or common C Common Signal and Optional Power

GND) Supply common ground

Due to the potential for largeanodu s of noi se on the Modbus communi

connected to earth ground on the CSC200 board to improve noise immunity.

Refer to the "Mdbus/R$485 Cable ConnectiorisField Installations” section on pagé
or the documentCSC200_Rev_2A Modbus_Installation_Manpdf" for more details on
additional Modbus registers, programming, testing, andteshooting.

catii

par ameters

on

ar

C

«
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Solenoid Output Connections @

The solenoid output connections are designed for dyigiternal solenoid valves. + 26 o] ®|3
Each output is rated for a maximum of 2A current output. The main input volt: | T/Main
(either 12VDC or 24VDC) is fused and then directed through relays, current s =27 %)
circuits for each output, low power driver circuits, and thepuiuio eaclsolenoid + 28 - oH
terminal. Main -

- 29 ) @
Note: All solenoid outputs use the same Low Power Solenoid DIP switch settil + 30 ) @
Therefore, the Low Power Solenoid DIP switches need to be set to the setting §| Pilot
required to ensure that the solenoid(s) with the highest poweareeeunt remain -3 0 @
open when desired.

Pilot Solenoid

The Pilot Solenoid terminals provide power to Hilet Solenoid valveas long as all shutdowns are in a permissive.state
Pilot valve allows gas to flow through the pilalve trainfor initial ignition and flame sensingduring normal operation, the
CSC200 turns oi2VDC power to the ignition modulehich begins a triafor-ignition period. During this ignition period,
the CSC200eads the Valve signal returning from the ignition module anastonthe pilot solenoidutput (12 or 24VDC) if
this signal is high The ignition module controls the direct spark ignition and performs flame setise mifot flame. The
pilot's flame needs to be stable before the Main and T/Main solenoid outpitsraed on.

The pilot solenoicbutput has a low power feature provided by an onboard solenoid driver circuit. This circuit can reduce
power consumption of the solenoids by as much as 80%. This circuit also helps eliminate any noise that may ddéproduce
some solenoids, and helps extend the life of the solenoids.

For more information on the Low Power Solenoid Driver, sed.tlve Power SolenoidSolenoid Driver) DIP Svich section
on page?l.

Main Solenoid

TheMain Solenoid terminals provide power to thiain Solenoid valve. Power to these terminalprovidedl0 seconds after
thepilot's flame isdetectedand is stableandthe shutdowns are satisfiedlhe Main Solenoid Mge is the first to open after
the pilot flame is confirmed as being stable and remains open until a shutdown is triggered.

The Main Solenoidutputalsohasthe samdow power solenoid feature provided by an onboard solenoid driver cifeaoit.
more inbrmation on the Low Power Solenoid Driver, seeLow Power SolenoidSolenoid Driver) DIP Switch section on
page2l.

T/Main (Temperature Main) Solenoid

The Temperature Main ("Main") Solenoid terminals provide power to théMain solenoid valve. Power to these terminals
is provided10 seconds afteéhe pilot's flame isdetectecandthe shutdowns are satisfied:he T/Main solenoid valve is also
controlled by the measuréempeature on Thermocouple 1 (TC1). This allows for individual temperature control of one of
the main solenoids (T/Mairjased on the TC1 setpoint temperatetaminating unnecessary stroking of the main safety
shutdown valves to control main gas to the buriieonly one main fuel shut off valve is utilized in the valve train, it should
be wired to the IMain Solenoid valve output.

The T/Main Solenoidutputalsohasthe samdow power solenoid feature provided by an onboard solenoid driver cifeit.
more information on the Low Power Solenoid Driver, gel.ow Power SolenoidSolenoid Driver) DIP Switch section on
page2l.
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Intermittent (Pilotless) or Continuous Pilot Feature

The CSC200ncorporates a feature that allows the user to select between Pilotless/Intermittent Pilot (I) or Continuous pilot (C)
modesfor burner controlising a DIP switch settingl/C Pilot"). See the Main DIP Switch sectiom pagel9 for details.

Intermittent / Pilotless Pilot(l)

The ACL CSC200 controller providesethintermittent/Pilotless Pildeature for applications where a continuous pilot may not
be desirable. The pilot output is only egieed when the controller is calling for hetitd measured temperature on
thermocouple 1 is below the TC1 setpoint temperature}his case, the pilot turns on, then after 10 seconds the Main and
T/Main outputs become energized. This allows for afiosvstart through the main burners or a pilot/main start where an
individual pilot and main are used. This is only initiaifethe On/Off switch is in the @ position and all shutdowns and POC
are closed.

Continuous Pilot (C)

WhenContinuousPilot (C) is selected vithe DIPswitch settingsthe pilot output becomes energized when@ngOff switch
is turned to onand all shutdowns and POC are clear and permissive, regardless of whether the controller is calling for heat.

Once the Pilot turns 010 seconds later the Main and T/Main solenoid outputs become energized, if calling for heat. When
the TC1 setpoint is reached, the T/Main output turns off and the Pilot and Main outputs stay energized.

13



Adjusting Temperature Setpoints

The CSC200 Contller provides a simple status and control interface to the user on the overlay mounted on the outside of the
CSC200's box. Three status LEDs anddigit, 7-segment LED display provide status and feedback while three membrane

push buttons provide coolrfor setting temperature setpoints.

After setting the setpointthe display will revert back to show the actual thermocouple temperature reftdirtg/o seconds.
The temperature displayed and the setpoint modified will always correspond to thedstleomocouple indicated by the

Temp 1 or Temp 2 LED.

The 4digit, 7-segment play will show"- - - -" when thermocouples are not enabled through the desigbD&esivitch

The 4digit, 7-segment tplaywill show "OPEN' if the thermocouples are nocbnnected oif they havefailedin anopen

condition

Figure 4 - CSC200 Controller Front Panel Overlay

@

@ TEMP 1| O
O

® O 6

Indicator LEO(S)

Description

Thermocouple 1
Temperature 1

Green LED indicating that either the measured teatpez or setpoint
temperature for Thermocouple 1 is being displayed on the 4 dsgigihent
display

Thermocouple 2 /
Temperature 2

Green LED indicating that either the measured temperature or setpoint
temperature for Thermocouple 2 is being displayedhe 4 digit Zsegment
display.

Flame ON

Green LED indicating thahe controller is providing power to the ignition
module and that at least one of the solenoid outputs (Pilot, Main, T/Main)as
flame is present)

4 Digit, 7-Segment
Display

QEEE]

Displaysthe temperature for thermocouples 1 and 2 and provides a variety 0
status messages to the user.
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# Overlay Button Description
Selects between displaying temperaturé&teermocouple input 1 or @C1 or
1 TC2)on display
Temp 1- Bath or process temperature
@ 2 Temp 2- High temperature shutdown

Also controls displaying of TMain solenoid ON time (see phfewhen held in
for 5 seconds.

Displays and increases temperature setpoint for theted Thermocouple. Holg
T button down to increase setpoint by larger increments. Release button whe

desired setpoint is reached. Display will then return to actual temperature re
for the selected Thermocouple after 2 seconds.

®
®

Displays andiecreases temperature setpoint for the selected Thermocouple.
¢ button down talecrease setpoint by larger increments. Release button when

desired setpoint is reached. Display will then return to actual temperature re
for the selected Thermocple after 2 seconds.

CSC200 Controller4-Digit, 7-Segment LEDDisplay Codes

The following table provides a summary of all the possible Display codes that the user may see on the CSC200 Centroller's 4
digit 7-segment LED display.

LED Display Indi@tor Name Descriptionandor Corrective Action if Necessary
CommonOperational
Messages

Power Fail Indicates there was a power failure on the main input powe

the controller. Seen upon first powap as well.

Power Fail Latch Indicates tlere was a power failure on the main input power
the controller. Seen if the Power Fail Latch DIP switch is s
to ON and a power failure occurs. A toggling of the On/Off
switch the Remote On/Off switglor the Modbus Remote
Stop/Staris required taeset this condition.

Indicates thathe pilot has gone out arar failed to relight.

Flame Fail

Togglethe On/Off svitch, Remote On/Off switch, or Modbus
Remote Stop/Start to retry tignition sequence.

Temperature Reading
or Temp Setpoint

Measured Temperature or Temperature Setpoint of the sel
thermocouple ("Temp 1" or "Temp 2" LED indicates which
thermocouple is currently selected) in degrees Celsius or
Fahrenheit.

Poweris Off

Indicates that the main pow&dn/Off' switch is inthe Off
position(switch is open)

Remote Reset

Indicates that thtERemote On/Off switch is in the Offopen)
position.
Jumper with a wire jumper when not used.
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I‘ﬁ
I‘ﬁ
L
u

Low Level Shutdown

Indicates that th&Low Level Shutdown'switchinputs(or
teminals) areopen (in shutdown)
Jumper with a wire jumper when not used.

N
LM
D

Shutdown

Indicates that the "ShutdowsWitch inputs (or terminals) are
open (in shutdown).
Jumper with a wire jumper when not used.

"-
.
" -l

Proof of Closure

Indicates that the "POGHput is open, preventing power fron
going to the ignition moduland allowing the system to start

S g
=
l

-
P
J

High Temperature
Shutdown

Indicates that the measured temperature on TC2 is at or ak
the setpoint, thereby shutting off all solenoid valve outputs
(Pilot, Main, T/Main).

May also indicate that the system is in High Temp Latch m
if the "HT Latch" DIP switch is set to On. A toggling of the
On/Off switch, the Remote On/Off switch, or the Modbus
Remote Stop/Start is required to reset this condition.

_ O

[ |

Modbus Remote Stoj

Indicates that the CSC200 has received a Modbus Remote|
command and is waiting for eithearModbus Remote Start
command, or a toggling of the On/Off or Remote On/Off
switch before the system will start again.

Error Messagéndicators

TC2 Thermocouple
Disabled

Indicates that the selectdtermocoupldTC2)is not enabled
through the designatdalP switch ("TC2 D/E").

Selected
Thermocouple is
Open or Failed Open

Indicatesthermocouples are not connectedtatthey have
failedin anopencondition.

Solenoid valve outputs will not open and the CSC200 systg
will not start until the thermocouple "OPEN" condition is
fixed.

Uncalibrated

Indicates that the CSC200 Controller's thermocouples are
uncalibraed.

Seen only upon startup after a power failure if the CSC200
not calibrated.

Pilot Solenoid Output
Fail

Pilot solenoid output has failed but it's supposed to be oper
no output voltage is present on the Pilot + terminal

Solenoid Fault Pilot

There has been a fault on the P#atienoidoutput due to a
short circuit or excessive current draw on the Pilot + termin
(to ground).

Solenoid Fault Main

There has been a fault on the M&olenoidoutput due to a

' ' ' short circuit or excesge current draw on the Main + terminal
-, G < 4
|| I (to ground).
3
- - - Solenoid Fault There has been a fault on the T/M8iolenoidoutput due to a
() ' TMain short circuit or excessive current draw on the T/Main +
-, G L > "
|| | terminal (to ground).
- TC1 Fault, TC1 has shut off power to the ignition moduledantinuous
:_ ] ' ContinuousPilot Pilot mode due to a fault condition on thermocouple 1.
] ] Mode
- e
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The Thermocouple ITC1) Calibration ratio is outside the
valid range. The CSC200 needs to be recalibrated. The
CSC200 will stil work properly but the temperature
measurements may be slightly different from actual
temperatures.

The Thermocouple 2IC2) Calibration ratio is outside the

ag
|
i’

: - ™ :’ valid range. The CSC200 needs to be recalibrated. The

[ CSC200 will still work properly buthe temperature
measurements may be slightly different from actual
temperatures.

- - The Calibration ratio for both thermocouples 1 and 2 (TC1 4

'- - ' -' TC2) is outside the valid range. The CSC200 needs to be

(Y] "_ recalibrated. The CSC200 will still work propebut the

temperature measurements may be slightly different from

actual temperatures.

- - - "Pilot output failure” when Main is about to turn efihe pilot
" ' output is either off when it's supposed to be on as the Main

'_“- n solenoid is about to turn on (podsilshort on pilot output), or

there's a failure in reading the pilot output (possible interna

board error)

-'-

CSC200 Controller T/Main Solenoid Timer On Message Sequence

By performing a simple sequence on the button keypad, the total time that the Bt\&inid has been @an be displayed

on the CSC200 Display. This can be used to help users calculate heat or energy output for the valve controlled by the T/Main
solenoid.

Hold only the "1/2"(TC selec} button in forfive seconds to start this sequen

Sequence Statg TMain Solenoid Timer On| Description
Number Messages
1 "Solenoid"- T/Main SolenoidDisplay mode starts

Crn
'l I

2 —' ﬂ Time on
C i

L
Ll

(Eg: Time in day$
4 "Days"

) l! g
arnTia

5 "- T/Main ontime in hourg0 to 23)
3

(Eg: Time in hour$

6 "Hours"

o _C
r 3

T/Main on ime in dayq0 to 9999)

17



7 - - T/Main on fme in minuteq0 to 59)
(Eg: Time inminutes)
8 w "Minutes"
i' l' l’ in
9 (Sequence is Current Temperature will then be displayed for the
Complete selected thermocouple

To reset te T/Main Solenoid "ONtime (to all zeros) using the keypad, perform the following sequence:
- Hold the "1/2"buttonin for five seconds until the "SOL" messagi®ws on the display

- Continue holding the "1/2" button while nqwessing andholding the "down" button for another seconds.

- The following sequence withiccur to inform you that the T/Main solenoid "ON" time was reset:

FrSE

Sequence Statg TMain Solenoid Timer Description
Number Reset
1 - "Solenoid"- T/Main Solenoid
501
2 Time reseto all zeros for Day, Hourdlinutes

(Done)

Current Temperature will then be displayed for the

selected thermocouple
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DIP Switch Option Settings

Main DIP Switch (S1, 12pin)

For the main DIP switches, an "OFF" setting means the DIP switch is moved to the left. An "ON"reetims the DIP
switch is moved to the right.

2
Z

PWR LATCH
HT LATCH
S/D LATCH
I/C PILOT
PWR Save
TC2 H/L
TC2 D/E
TC1 H/L
BTN D/E
DBAND2
DBAND1
°CI°F

AORugouuaaag

DIP
Switch
Number

Name on Description
Circuit Board

OFF

ON

Operation

12

PWR LATCH | Power Fail Latch

(]
(Default)

Power Fail Latch mode is Off. The CSC200 will attem
ignition restart automatically aft powerup sequence is
done, provided that all shutdowns are clear and no ot
issues are detected.

Power Fail Latch mode is On. The CSC200 will wait ir
Power Fail Latch mode and not attempt ignition restarf
until the On/Off switch, Remote On/Orminal, or
Modbus Remote Stop/Start is toggled Off, then On.
"PrFL" will flash on the display.

11

HT LATCH High Temp Latch

High Temperature Latch mode is Off. The CSC200 w
attempt ignition restart automatically after TC2
temperature falls belothe TC2 setpoint temp, provided
that all shutdowns are clear and no other issues are
detected.

[ )
(Default)

High Temperature Latch mode is On. The CSC200 w
wait in High Temperature Latch mode and not attempt
ignition restart until the On/Off swih, Remote On/Off
terminal, or Modbus Remote Stop/Start is toggled Off,
then On.

" Ht " will flash on the display.

10

SD LATCH Shutdown Latch

Shutdown Latch mode is Off. The CSC200 will attemy
ignition restart automatically after the Shutdown and
Level Shutdown have cleared, provided that all other
On/Off or POC terminals are clear and no other issueg
detected.

[ ]
(Default)

Shutdown Latch mode is On. The CSC200 will wait in
Shutdown mode and not attempt ignition restart until tf
On/Off switch, Remote On/Off terminal, or Modbus
Remote Stop/Start is toggled Off, then On.

" Sd " will flash on the display.
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I/C PILOT

Intermittent /
Continuous Pilot

(]
(Default)

Intermittent Pilot Modes selectedvhen the DIP switch is
set to "Off". The Pibt Solenoid output will turn on wher
the TC1 temperature is below the TC1 setpoint temp (
system is calling for heat). The Pilot Solenoid output \
turn off when the TC1 temperature is above the TC1
setpoint temp.

Continuous Pilot Modés sekctedwhen the DIP switch ig
set to "On". As long as all shutdowns are clear, the Pi
Solenoid output will remain on regardless of whether t
TC1 temperature is below the TC1 setpoint temp or ak
it.

PWR SAVE

Power Save

(]
(Default)

Power Savenode is Off. The LED display will not be
dimmed after 2 minutes of inactivity on the overlay
buttons.

Power Save mode is On. The LED display will be
dimmed after 2 minutes of inactivity on the overlay
buttons. TC1/2 select LEDs will also turn bibut the
ignition power LED will remain on if flame is present.
Any buttons pushed will restore the display to full
brightnessagain

TC2 H/L

TC2 High / Low
Range

(]
(Default)

Thermocouple 2 High/Low range settingligh Range is
selected:
-60°C t0110C°C or-76°F to 2012F

Firmware v3.9: Unused DIP switch

Thermocouple 2 High/Low range settingow Range is
selected:
0°C to $0°C or-32°F to 932F

Firmware v3.9: Unused DIP switch

TC2 D/E

TC2 Disable /
Enable

Thermocouple 2 (TC2) Babled. Only Therotouple 1
will be used for temperature shutdown.

[
(Default)

Thermocouple 2 (TC2) Enabled for y$xefault). Both
Thermocouple 1 and 2 will be used. TC2 is usually us
as a high temperature shutdown.

TC1 H/L

FW v3.9:
IGN 0/3

TC1 High / Low
Range

(- ]
(Default)

Thermocouple 1 High/Low range settingligh Range is
selected:
-60°C to 1100C or-76°F to 2012F

Firmware v3.9: goes to " FF " on display (flame fail) if
ignition module loses flame detecafter flame has been
present Requires a manual relightas this mode selects
zero retries.

Thermocouple 1 High/Low range settingow Range is
selected:
0°C to $0°C or-32°F to 932F

Firmware v3.9: "rELt" (relight) shownon display if
ignition module loses flame detect. IG module will
attempt arelight after 2 seconds and will try to relight
up to 3 times with 15s purge time in between relight
attempts

BTN D/E

Buttons Disable /
Enable

Up/Down Overlay Buttons are Disablethis prevents
the TC1 and TC2 setpoints frameing changed via the
overlay buttons once they're set to the desired setting.

[ ]
(Default)

Up/Down Overlay Buttons are Enabled (Default).
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DBAND2

Deadband 2

Two DIP switches are used to select the desired dead

[
(Default)

temperature range around themoint temp where the
CSC200's decisions are made. A measured temperat|

DBAND1

Deadband 1

iR

would have to be abowthe setpointempbefore turning

[ |
(Default)

off the solenoids. To turn heat on again, the measure
temp would need to be below the setpoint minus the
deadband setting.

DBAND2 DBAND1
OFF OFF
OFF ON
ON OFF
ON ON

o

°F
10
6
4
2

RIN[W|o1

el
o'

A larger deadband range prevents the igniter from turr
on and off if the measured temperature hovers around
setpoint.

°C/°F

display setting

Temperature units

(]
(Default)

Display Temperature in degrees Celsiasthe LED
display

Display Temperature in degrees Fahrenbeithe LED
display

Low Power Solenoid (Solenoid Driver) DIP SwitcHS2, 4pin)

The Low Power Solenoid Drivers are individual control circuits added to each solenoic
output that saves power drawn by the solenoid by altering the cycle time power is deli
to the solenoid once it is driven fully on. Larger solenoidgiire more power to keep ther

open, therefore needing a larger cycle time (eg: 40%).

The cycle time percentage is determined by adding the contribution of each DIP switc

example, to drive the solenoids at 60% cycle time, turn on DIP switches niatkeahd 40 20 10
"20". To drive the solenoids at 30% cycle time, turn on DIP switches marked "20" anc ON%

The lower the cycle time percentage, the higher power reduction wikdreexample, a

10% cycle time results in the highest power reduction to tlemeial valves.A 70% cycle u u u u
time results in the least power reduction to the solenoid valves. -

For the Low Power Solenoid DIP switches, an "OFF" setting means the DIP switch is
moved towards the "Solenoid Driver" text (to the bottom). An "ON" setting ntbari3IP

S2 ¢
Solenoid Driver

switch is moved towards the "40", "20", or "10" text (towards the top).

DIP Name on | Description OFF ON Operation
Switch | Circuit
Number | Board
1 40 40% Low Power When DIP switch is off, the CSC200 does not add 40%
driver switch the cycle time sum for driving the solenoids.
(Default)
H Adds 40% to the total cycle time sum.
2 20 20% Low Power When DIP switch is off, the CSC200 does not add 20%
driver switch the cycle time sum for driving the solenoids.
(Default)
H Adds 20% o the total cycle time sum.
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Select

3 10 10% Low Power When DIP switch is off, the CSC200 does not add 10%
driver switch the cycle time sum for driving the solenoids.
(Default)
H Adds 10% to the total cycle time sum.
4 (blank) Unused DIP Firmware v3.9: Select this option when using a ongy
switch ignition module (black label). DIP Switch "IGN 0/ 3"
selects how many retry attempts after flame presence i
Firmw are v3.9: lost.
Ignition Module (Default) Regardless of DIP Switch "IGN 0 / 3" tting, initial

attempt to light the pilot burner is done up to three
times.

Firmware v3.9: Select this option when using ¢éhree-
try ignition module (white label).

The following table summarizes firmware version 3.9 operation with differeittdgmnmodules and DIP switch settings:

S2, 4pin DIP Switch:

12-pin DIP Switch:

DIP Switch 4 "IGNO/3"
(or"TC1H/L")
Ignition | OFF ON OFF ON Condition Operation
Module | (1-Try (3-Try (IGN0) | (IGN 3)
Used Select) Select)
1-Try -] Initial Start | Up to three tries performed to try to ignite pilot
H before FF with a countdown between retries.
1-Try - Flame Flame Fail, no retries to relight pilot attempted.
Presense
Lost (FF)
1-Try = | Initial Start | Up to three tries performed to try gnite pilot
before FF, with a countdown between retries.
1-Try [ =m | Flame Up to three tries performed to try to ignite pilot
Presense before FF, with a countdown between retries.
Lost (FF)
1-Try* i ] Initial Start | Only one try performed to try tgmite pilot
before FF.
1-Try* i -] Flame Flame Fail, no retries to relight pilot attempted.
Presense
L Lost (FF)
1-Try* i = | Initial Start | Only one try performed to try to ignite pilot
before FF.
1-Try* i == | Flame Only one retry prformed to try to ignite pilot
Presense before FHockout "rELt" briefly shown on
L Lost (FF) display upon loss of flame.
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