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General System Info 
 

MODEL NUMBER:  

SERIAL NUMBER:  

JOB NUMBER:  
 

  

TONS 20 30 40 50 60 

MODEL AC2003T AC3005T AC4005T AC5007T AC6007T 

SYSTEM VOLTAGE      

  Nominal 460 VAC 460 VAC 460 VAC 460 VAC 460 VAC 

  Range 414-506 414-506 414-506 414-506 414-506 

FREQUENCY 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 

PHASE 3 PH 3 PH 3 PH 3 PH 3 PH 

MIN CIRCUIT 
AMPACITY 

50 AMP 69 AMP 95 AMP 111 AMP 130 AMP 

MAX DUAL ELEMENT 
FUSE 

60 AMP 80 AMP 100 AMP 125 AMP 150 AMP 

LOCKED ROTOR 
AMPACITY 

168.2 234 211 242.4 293.3 

SERVICE FACTOR 10% 10% 10% 10% 10% 

CONTROL VOLTAGE      

   Contactor 120 VAC 120 VAC 120 VAC 120 VAC 120 VAC 

   Controller 24 VAC 24 VAC 24 VAC 24 VAC 24 VAC 

MIN WATER 
TEMPERATURE 

35° 35° 35° 35° 35° 

410A REFRIGERANT      

   Each Circuit 10 lbs. 14 lbs. 23 lbs. 32 lbs. 21 lbs. 

   Total Max Charge 28 lbs. 28 lbs. 46 lbs. 64 lbs. 42 lbs. 
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UNAUTHORIZED SERVICE WILL VOID WARRANTY 
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WARNING 

 

 
 
 
 

 

 

 

 

UNAUTHORIZED SERVICE WILL VOID WARRANTY 
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Sequence of Operation 

 
1. 480 VAC power turned on with system switches (outside of cabinet) in “off” position.  

Thermostats need to be powered; this will allow the crankcase heaters to warm up 
the oil in the bottom of the compressors.  12 hours minimum required. 

2. Verify that the water valves on the circulating line are open and there is a minimum of 
4’ of water in the storage tank. 

3. After the compressors are hot, turn on the outside system switches.  The water pump 
should start producing water pressure of about 30 psi.  This should close the flow 
switch, lighting the small green light on the outside of cabinet. 

4. When the thermostat reaches 4ºF above the set point (system switch is in the cooling 
position) the circulating pump will start. The pressure will close the flow switch, and 
light the green light. The compressors will start sequencing in when the 5 minute 
timers have timed out. 
 
NOTE: If system is running on a generator or power needs to be shut off, turn the 
system off BEFORE shutting off the power source. Failure to do this could cause 
faults and other issues with the unit.  
 

 

20–30 Ton Chillers 
 
When the ambient temperature reaches 80°F the fans will start to come on line. If the 
ambient temperature drops below 80°F, one fan could shut down on each refrigerant circuit. 
When the thermostat reaches the set point, the pump will shut down; opening the flow 
switch and closing the liquid line solenoid causing the compressor to pump down.  When 
the refrigerant on the low side reaches 58 psi the compressors will shut down waiting for the 
next thermostat call. 
 
 

40-60 Ton Chillers 
 
When the refrigerant pressure reaches 444 psi the fans will start to come on line.  If the 
pressure drops to 255 psi then one fan might shut down on each refrigerant circuit. When 
the thermostat reaches the set point, then the pump will shut down, opening the flow switch, 
closing the liquid line solenoid causing the compressor to pump down.  When the refrigerant 
on the low side reaches 78 psi the compressors will shut down waiting for the next 
thermostat call. 
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Preventive Maintenance on Chillers 
 

 Clean coils as required (air) 
 Clean coils as required (water, if poor or high mineral content) 
 Check and tighten all electrical connections looking for corrosion or heating of wire or 

jacket 
 Check contacts on compressor contactors on 6 month schedule 

 

   Motors & Compressors 
 Check and clean condensing fan blades 
 Check refrigeration charge and superheat on 6 month schedule 
 Check refrigeration line for vibration, chaffing or signs of oil leaking 
 Check default and operating lights for bulb failure 
 Use megohmeters test in compressors and fans to see if failure can be predicted 

 

 
FREEZE PROTECTION 

 

To prevent water lines and coils from  
freezing unit must be drained 

 
If equipped with heat tape: 

 The separate 120 vac breaker must be turned on or a power cord must 
be plugged in to the heat tape plug on the smaller unit. 

 The heat tape is wrapped around water lines and inside boxes where 
coils are located 

 Heat tape is of self - regulating type. 
 

 
If unit to be shut down and transported to freezing conditions: 

 Antifreeze of correct strength should be added to the water circuit of the 
unit 

 The plug on the pump must be removed to protect the pump 
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Chiller Start Up 
 

Before starting the chiller the following steps should be completed. 
 
Before turning the system switch to the on position, follow the directions as given. 
 

1. Put main line power to the chiller (460V). Controller should power up and screen should 

be on. 

2. The chiller should sit for 24 hours.  This is very important; the oil inside compressors 

must be warmed before starting. (If this is not done damage to compressors may occur.) 
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Carel C.pco Controller 
 

 

 
 
 

The C.pco controller is responsible for controlling fluid temperatures & fluid 
pressures. If a fault should occur, the system will shut down and the screen will flash with 
possible issues and solutions. Navigate through the screens of the C.pco by pressing the 
UP and DOWN arrow keys located on the keypad to the right of the screen. By pressing the 
BACK key, the controller will default to the main screen. Refer to the diagram above.  
 

Basic navigation is controlled using the UP and DOWN button on the controller. After 
cycling through all pages the user will be returned to the Home Page. To access the menu 
options press the MENU button. This is used to set additional setpoints and internal system 
settings. Pressing the ALARM button will take the user to the alarm display screen.  
 
The following pages describe specific functionality of individual screens within the controller.  
 
 
 
 
 
 
 
 
 
 
 

UP 

ENTER 

DOWN 

ALARM 

MENU 

BACK 
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C.pco User Interface Pages 
 

 

Home Page: 
 

 
 
The Home Page is the default screen for the controller. After initial startup, this will be the 
first page displayed. At any point while navigating throughout the interface the user may 
press the BACK button to access this page.  
 
 From this screen the user can view the current Tank Temperature, Tank 
Temperature Setpoint (SP), and Ambient Temperature.  The tank temperature setpoint can 
be adjusted by pressing ENTER, using the up and down arrows to adjust the value, and 
pressing ENTER again to save the changes. Additionally, there are two indicators at the 
bottom of the page that show whether each circuit (Ckt) is on or off.  
 
 
 

Water Temperature: 
 

 
 
The Water Temperature page displays info regarding inlet and out water temperature as 
well as staging conditions. As the water leaving the chiller gets colder, the unit will begin to 
turn off stages that are no longer necessary. Staging setpoints can be adjusted from the 
Water Temp Setpoints page in the password protected Manual Setpoints menu item. These 
setpoints should only be changed after consulting American Geothermal. 615-890-6985.  
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Water Pressures: 
 

 
 
 The Water Pressures page shows information about the inlet water pressure, outlet 
water pressure, and the differential pressure between the inlet and outlet.  
 
 
 
 
 

Circuit A/B Info: 
 

   
 
 The Circuit A and Circuit B Info pages display information about each inidividual 
circuit. This data is very important for service and is a good indicator of how effectively the 
system is operatinig. For for systems without electronic expansion valves, these screens will 
appear as they do above. For systems that include electronic expansion valves, these 
pages will show additional information such as super heat, suction temperature, and 
expansion valve position.  
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Relay Out: 
 

 
 
 The Relay Out page shows which relays are closed or open on the controller. The 
relays enable or disable external systems such as pumps, compressor staging, fans, fault 
lights and dilution valves. “ON” indicates that the controller is calling for an action.  
 

Digital In: 
 

 
 
 The Digital In page shows which digital inputs are receiving a signal from and 
external system. “ON” indicates that the input is receiving a signal.  
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Main Menu: 
 

 
 
 The Main Menu is accessed by pressing the MENU button. Each of the menu items 
contains setpoints and settings to customize system operation. Each item is password 
protected for the user’s safety. Changing some settings incorrectly can cause the unit to run 
incorrectly and even cause serious damage. Any damage cuased to the system due to 
unauthorized changing of internal settings will void the system warranty. To exit the Main 
Menu press the BACK button.  
 
 

CONTACT AMERICAN GEOTHERMAL (615) 890-6985 BEFORE 

ATTEMPTING TO ACCESS ANY OF THE MENU ITEMS! 
 
  

  Faults: 
 
 Pressing the ALARM button will bring the user to the fault screen. Any alarms or 
faults will appear on this screen. The number of current faults is indicated by the number in 
the top right hand corner of the screen. Any fault may be reset once its condition is clear 
and the reset the switch is activated. The reset switch is a small toggle switch inside of the 
electrical panel located to left of the controller. Contact American Geothermal for any 
additional assistance with faults or alarms.  
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 INTEGRALS 
 

 
In a compact, well-engineered motor controller, you are given a combination of capabilities 
by the integral self-protected starter. It combines short circuit, as well as, contactor and 
dual-function overload relay for coordinated circuit protection. 
 
A unique operating mechanism, of separating the moving contacts from the inertia of the 
magnet, allows the integral to use the same set of contacts for both short circuit and 
contactor functions.  Contactor and short circuit functions are entirely independent of one 
another. 
 
Optional isolator contacts allow complete control system testing without energizing any 
loads and can be padlocked open for maintenance safety.  The integral starter provides 
complete status indication locally.  Auxiliary contact blocks can be added to multiply the 
interlocking and signaling capability of each integral starter. 
 
Advantages  
The integral starter is the smallest self-protector starter in the industry (10 hp and 480 VAC).  
It is a combination starter that meets the requirements of U: 508, category E for self-
protected controllers.  As a contactor, the integral 32 starter has a minimum life expectancy 
of 1.5 million operations.  Even after interrupting 100x rated current ten times, the contactor 
has a minimum expected life of 500,000 operations at rated load.  Wiring is made easier, 
only requiring six power wire connections, resulting in fewer potential field problems.  After 
interrupting short circuit faults, no damage to contactor or overload relay will occur.  This is 
verified by UL to meet “Type 2” coordinated protection per IEC 947-4-1. 
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Pump & Compressor Starter & Overload 
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