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CONTROL PANEL INSTALLATION - WATERSIDE ECONOMIZER  

Each Waterside Economizer is shipped with a pre-wired Water Temperature Control / Compressor Staging Panel. 
The panel is complete with a pre-terminated wiring harness, for connection to the economizer plug on the 
microprocessor control board of the water-cooled unit.  
 
Installing Temperature Control Panel 

1) The Temperature Control Panel fixture is intended for mounting on the wide condenser clamp rail, supplied with 
the economizer kit (see photo below). Fasten the panel feet to the rail, using the provided self-drilling screws. 

2) Route the pre-terminated 4-wire harness towards the back of the main electrical panel. The harness wiring 
should be kept away from hot gas piping, and the top of the compressor shell. Pass the wiring into the low 
voltage section of the main electrical panel, through the thermostat wire entrance hole (see photo below). 

3) On the microprocessor, locate the Economizer pin P5 and unplug the two Yellow/Red jumper wires Y1-OUT 
and ECON and connect these leads to the corresponding colored Yellow/Red harness wires (see table below). 
On pin P5, connect the G-OUT wire lead to corresponding colored harness wire Gray/Red.  Using the provided 
¼” tab adapter, create a dual connection on the C-Common tab on the microprocessor board and connect the 
White harness wire to this dual connection at C. See table below for connecting the harness wires to the 
corresponding economizer plug connection leads and Common tab on the Microprocessor Board. See wiring 
schematic for information on pin P5 and C (Common locations). 

 

Single and Dual Compressor Units WSE Control Harness 

Wire # Color 
Connection ID 

WSE Temp/Staging Panel Microprocessor Board 

1 Yellow/Red TB3-A1 Y1-OUT (P5) 

2 Yellow/Red TB3-A2 ECON (P5) 

3 Gray/Red TB3-A3 G-OUT (P5) 

4 White TB3-A5 C 

 

 

4) Connect the spade terminals of the other end of the WSE harness to the correspond terminals on TB3 as 
indicated in the above table. See wiring schematic for more information. 

5) Secure the harness to the insulated condenser water piping, or compressor suction piping, in the condensing 
section of the unit, using wire ties. Ensure that the harness is routed clear of hot surfaces, sharp edges, or 
screw points.  

6) Apply power to the unit, and observe for proper operation of the temperature control, and correct valve actuator 
rotation (valve position is fully CCW for full mechanical cooling operation, fully CW for economizer mode). 
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Temperature Control / Compressor Staging Panel 
 

 
 

Low Voltage Connection Section – Main Electrical Panel 
 
 

 
 
 
 
 

WSE Control Harness 

Main Electrical Panel 
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WATERSIDE ECONOMIZER HARNESS – DUAL COMPRESSOR WIRING SCHEMATIC 
 

 
 

 

SEQUENCE OF OPERATION - Single Compressor Models 

The economizer/unit control package is designed for use with a conventional 24-Volt cooling thermostat. A 
JOHNSON CONTROL A350A Electronic Temperature Control and a S350A Temperature Stage Module – with 
remote sensor – are used to measure the temperature of the cooling water supplied to the unit. The A350A will 
energize/de-energize its relay output stages as dictated by the deviation of the measured water supply temperature 
to the control set point. The LED in A350A and S350A indicate their relay status. When water temperatures are 
suitable for economizing, the control circuit will engage a JOHNSON CONTROL M9106 actuator motor; driving a 
3-way diverting valve. The actuator motor power supply is 24vac, connected to the motor for 2-postion control logic.  

The control set point for the economizing cycle is user-adjustable. The recommended operating set point is 55oF. 

Entering Water Temperatures higher than this value (i.e. 60oF) will provide only marginal cooling benefit from the 
economizing coil – near continuous operation of the compressor circuits may be required to maintain desired space 
temperature.   
 

Economizer Operation Scenarios 

 

Scenario A 

Entering water temperature is above 55oF and not adequate for economizer cooling.  

 

Scenario B 

At the factory economizer activation set point of 55oF or less, the economizer coil will be activated, and compressor 
operation will be maintained. Total unit capacity is significantly increased, thereby reducing compressor operating 
time. Water valve will be activated to allow water flow through coil and condensers. 
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Scenario C 

At an entering water temperature of 55oF or less, and with first and second stage cooling being called by the 
thermostat (Y1 and Y2), economizer and mechanical cooling will both be active. 

Scenario D 

At an entering water temperature of 45oF or less, and with a call for first stage cooling present from the 
thermostat (Y1), economizer will be activated and both compressors will be locked-out. Water temperature is 
deemed to be sufficient to provide sufficient cooling capacity without the need for mechanical cooling. 

Scenario E 

At an entering water temperature of 45oF or less, with unit running in economizer mode and a call for second 
stage cooling from the thermostat being detected, the unit will turn on compressor 1, until there is no longer a 
call for second stage cooling.  Economizer will run in tandem with compressor 1 in this scenario. 

Scenario F 

At an entering water temperature of 45oF or less, with unit running in economizer mode and a call for second 

stage cooling from the thermostat being detected, the unit will turn on compressor 1. If there is a continuous 
call for second stage cooling for more than 20 minutes, compressor 2 will also be activated.  Economizer will 
operate in tandem with compressors 1 and 2 as long a call for second stage cooling is active from the thermostat 
(Y2). 

Dual Compressor Unit Sequence of Operation 

Scenario Y1 Y2 
Entering Water 

Temp 
COMP 1 COMP 2 Water Flow Economizer 

A ON OFF Greater Than  55oF ON OFF Condenser Only OFF 

B ON OFF 55oF Or Less ON OFF Cond and Econo Coil ON 

C ON ON 55oF Or Less ON ON Cond and Econo Coil ON 

D ON OFF 45oF Or Less OFF OFF Cond and Econo Coil ON 

E ON ON 45oF Or Less ON OFF Cond and Econo Coil ON 

F ON ON* 45oF Or Less ON ON Cond and Econo Coil ON 

* call for Y2 for 20 minutes or more. 

Note: If the Economizer Activation Set-point is desired to be higher than 55oF, the Temperature “Offset” value 

of the C450CCN-3C should be adjusted. If the “Offset” value is not increased, lock-out of the compressor will 
occur at an EWT higher than that which will allow the economizer coil alone to handle the space cooling load 

(factory setting: EAS set point minus 10oF). To adjust “Offset” value, just go to temperature offset selection 
screen, press ▲ or ▼ to select the desired temperature offset value, press ► to save. The screen example 
below shown an OFFS value of 3 (°F) for Sensor 1. Please refer to “System 450 Control Module C450CCN-3C 

Quick Setup Instruction” for details.  The desired switching set-point for the second relay stage is 45oF. 
Adjustment of the individual stage differentials is not recommended (excessive valve / compressor cycling may 
result).     

          

                                                                                FACTORY DEFAULT SETTING  

 

                                                              1.  SENSOR      2. OUTR 1       3. OUTR 2            4. OUTR 3             5. OUTR 4 

                                                      Sn-1: °F            ON 1   :55        ON 2   :45        SENS 3:---        SENS 4:--- 
                                                      Sn-2: ---            OFF1  :50        OFF 2  :40 
                                                      Sn-3: ---            ONT1  :0          ONT 2 :0     
                                                      OFFS 1: 0         OFFT1:0          OFFT 2:0 

                                                                   SNF1  :OFF       SNF 2 :OFF 
                                                                   SENS1:Sn-1      SENS 2:Sn-1 
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Appendix I. 3-Way Waterside Economizer Diverting Valve Adjustment 
 

Changing the Common Port from port C to port A 
 
The Common Port of valve can be changed from port C to port A if it is necessary. This is accomplished as 
follows: 
 
Remove the handle from the shaft and set it aside. 
Loosen the wing nut under the mounting plate, which is used to fasten the actuator. 
Loosen the coupler set screw of the stem. 
Take out the whole actuator box from the mounting plate and set it aside. 
Rotate the stem counter-clockwise (CCW) 90º. 
Assemble the whole actuator box back to the mounting plate. 

Note: Please notice that the orientation of the tooth on the stem must be matched with the orientation of the tooth 
on the shaft sleeve of the actuator. 
 
Screw the wing nut and the fasten bolt of the stem. 
Assemble the handle back to the shaft and tighten the screw. 
 
Important 
After changing the valve port, please check and make sure that the port A is the supply return common port. 
 
 

Mounting Plate Adjustment 
 
The Actuator Mounting Plate can be rotated (in 90º increments) to a different position for installation in confined 
spaces. This is accomplished as follows: 
 
Remove the handle from the shaft and set it aside. 
Loosen the wing nut under the mounting plate, which is used to fasten the actuator. 
Loosen the coupler set screw of the stem. 
Take out the whole actuator box from the mounting plate and set it aside. 
Remove the four screws that hold the stem assembly to the mounting plate and set them aside. 
Remove the stem assembly and mounting plate, rotate the mounting plate around valve top to a desired position. 
(Mounting plate can only be re-positioned in 90º increments.) 
 
Note: Do not rotate the stem solely while remove the stem assembly and mounting plate. 
 
Place the stem assembly and mounting plate back to the top of the valve, fasten the four screws to valve body, 
securing the mounting plate in its new position. 
Assemble the whole actuator box back to the mounting plate. 
 
Important 
 Please make sure that the orientation of the tooth on the stem must be matched with the orientation of the tooth 
on the shaft sleeve of the actuator. 
 
Screw the wing nut and the fasten bolt of the stem. 
If desired, place the handle back to the shaft, and tighten the screw. 
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 Johnson Control 3-way valve shipped position 
 
 
 
 

 
 

Remove the handle from the shaft 
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Remove the actuator box from the mounting plate  

 

 
Remove the stem assemble and mounting plate  

 
 

 

C 
Mounting plate rotated 180º 
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The Common Port  
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Rotate the stem counter-clockwise (CCW) 90º 
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Appendix II. System 450 Control Model C450CCN-3C Quick Set-Up   
                      Instruction Sheet 
(Refer to System 450 Series Control Models with Relay Outputs Installation Instruction for Full Details) 
 
 
CONTROL FUNCTION & DISPLAY/BUTTONS 
 

1. A System 450 control module has one to three control sensor inputs, and one to ten outputs that provide 
On/Off control and /or analog control. In this application, we use only one temperature sensor as input (Sn 
1), two relay On/Off as outputs (OUTR 1, OUTR 2) 
 

2. Before putting System 450 reset system into operation, make user that sensor 1 jumper is in correct 
position, which must be positioned across both pins. 
 
 

3. Startup Screen: When you power a System 450 control model, the LCD displays the control model’s 
current firmware version for approximately five seconds before it displays the Main Screen. 
 

4. Main (Input Status) Screens: During normal operation, the Main Screens automatically scroll through the 
current status of each input sensor in the control system and display the sensor number, the unit of the 
measurement, the sensed condition value. The Main Screens are the System 450 default screens. After 2 
minutes of inactivity in any screen, the User Interface reverts to the Main Screens. 
While the Main Screens display, you can pressure ► repeatedly to scroll through and view the System 
Status Screens for all inputs and outputs, you can also press and hold ▲ and ▼ for 5 seconds to access 
the system’s Setup Start Screens and to go to the Sensor Setup Start Screen. 

 
5. System Status Screens: The System Status Screens display current status of all inputs and outputs in the 

control system. System Status Screens are view-only, selections are not made in Status Screen. Relay 
output status screens display output number and relay status (On/Off). 
Pressing ► repeatedly to scroll and view the System Status Screens for the inputs and outputs in the 
control system 

6. Setup Start Screens: Setup Start Screens are view-only screens, from which you can success the setup 
screens for the sensors or the displayed output, selections are not made in Setup Start Screens. The Sensor 
Setup Start Screen is the first screen displayed when you access the setup start screen. 
From the Sensor Setup Start Screens, press M repeatedly to scroll through the Output Setup Start Screens 
for all the outputs in the control system. When a Setup Start Screen is displayed, press ► to go to the setup 
screens for sensors or the output displayed in the screen, use ▲ or ▼ to adjust the values when flashing, 
use ► to enter the value. 
In any Setup Start Screens, you can return to the Main Screens by pressing both ▲ and ▼ simultaneously. 
Also the UI returns to the Main Screen after 2 minutes of inactivity in any screen. 
 
 

 
                         FACTORY DEFAULT SETTING 
 
1. SENSOR               2. OUTR 1                      3. OUTR 2 
 
         Sn-1: O F                    ON 1 : 55                        ON 2 : 45 
         Sn-2:---                      OFF 1: 50                       OFF 2: 40 
         Sn-3:---                      ONT 1: 0                        ONT 2: 0 
        OFFS 1: 0                  OFFT 1: 0                     OFFT 2: 0 
                                           SNF 1: OFF                   SNF 2: OFF 
                                           SENS 1: Sn-1                SENS 2: Sn-1 
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