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Check - Vehicle in Vehicle DTC Information. The Diagnostic System Check - Vehicle will
provide the following information:

e The identification of the control modules which command the system
e The ability of the control modules to communicate through the serial data circuits
e The identification of any stored DTCs and their status

The use of the Diagnostic System Check - Vehicle will identify the correct procedure for
diagnosing the system and where the procedure is located.

SCAN TOOL OUTPUT CONTROLS

Powertrain Control (LLNJ/3.4L) Scan Tool Output Controls

Scan Tool Additional Menu
Output Control Selection(s) Description
The scan tool displays a commanded state of On
or Off. This allows you to communicate with the
PCM and activate or deactivate the cooling fan
relay, manually turning the fan On and Off.
The scan tool displays a commanded state of On
or Off. This allows you to communicate with the
PCM and activate or deactivate the cooling fan
relays, manually turning the fans On and Off.

Fans Low Speed |Engine Outputs

Fans High Speed |Engine Outputs

SCAN TOOL DATA LIST

Use the Scan Tool Data Display Values and Definitions Information in order to assist in
diagnosing the HVAC Control Module problems. Compare the vehicles actual scan tool data
with the typical data display value table information. Use the data information in order to aid
in understanding the nature of the problem when the vehicle does not match with the typical
data display values.

The scan tool data values were taken from a known good vehicle under the following
conditions:

e The ignition switch is in the ON position.

e The engine is running at idle.

e The vehicle 1s in PARK.

e The doors are closed.

e The windows are closed.

e The A/C1s ON.

e The ambient air temperatures are at 22-27°C (70-80°F).
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Body Control Module (BCM)

Typical Data
Scan Tool Parameter Data List Units Displayed Value

Operating Conditions: Engine idling, A/C ON, ambient air temperature between
22-27°C (70-80°F)

Battery 1 HVAC Data Volts Battery Voltage

Low Coolant Switch Inputs Yes/ No No

Powertrain Control Module (PCM) - (LNJ/3.4L

Typical Data
Scan Tool Parameter Data List Units Displayed Value

Operating Conditions: Engine idling, A/C ON, ambient air temperature between
22-27°C (70-80°F)
General Info

FC Relay 1 Command 0 On/Off Varies
utputs
FC Relay 2 Command Sy On/Off Varies
Outputs
ECT Engine Data C/F C/F

SCAN TOOL DATA DEFINITIONS
Battery Voltage 1
The scan tool displays 0-12 volts of battery voltage at the BCM.

ECT

The scan tool displays -40 to +151°C (-40 to +304°F). The engine coolant temperature
(ECT) sensor 1s mounted 1n the coolant stream. The powertrain control module (PCM)
applies 5 volts to the ECT sensor signal circuit. The sensor is a thermistor which
changes internal resistance as temperature changes. When the sensor is cold and the
internal resistance 1s high, the PCM monitors a high signal voltage and interprets it as a
cold engine. As the sensor warms and the internal resistance decreases, the voltage
signal decreases and the PCM interprets the lower voltage as a warm engine.

FC Relay 1, FC Relay 2 Command

The scan tool displays On or Off. This parameter indicates the state of the driver circuit
for this device.

DTC P0480 OR P0481

Circuit Description
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e P0480 is for the low speed cooling fan relay control circuit.
e P0481 1s for the high speed cooling fan relay control circuit.

Battery positive voltage is supplied to the cooling fan low relay from the COOL FAN LO
fuse. The powertrain control module (PCM) controls the cooling fan low relay by grounding
the low speed cooling fan relay control circuit via an internal solid state device called a
driver.

Battery positive voltage is supplied to the cooling fan high relay and the cooling fan s/p relay
from the COOL FAN HI fuse. The powertrain control module (PCM) controls the relays by
grounding the high speed cooling fan relay control circuit.

When the PCM 1s commanding a relay on, the voltage potential of the control circuit should
be low, near 0 volts. When the PCM is commanding the control circuit to a relay, the voltage
potential of the circuit should be high, near battery voltage. If the fault detection circuit
senses a voltage other than what is expected, the DTC will set.

The PCM will monitor the control circuit for the following:

e A short to ground

e A short to voltage

e An open circuit

e An open relay coil

e An internally shorted or excessively low resistance relay coil

When the PCM detects any of the above conditions, the DTC will set and the affected driver
will be disabled.

DTC Descriptors
This diagnostic procedure supports the following DTCs:

e DTC P0480 Cooling Fan Relay 1 Control Circuit
e DTC P0481 Cooling Fan Relay 2 Control Circuit

Conditions for Running the DTC

e The ignition is ON.
e System voltage is between 9-18 volts.
e The relay control circuit is transitioned from OFF to ON or ON to OFF.

Conditions for Setting the DTC

e The PCM detects an open. a short to eround or a short to voltage on the cooling fan
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relay control circuit.
e The above conditions are present for at least 30 seconds.

Action Taken When the DTC Sets

e The PCM will illuminate the malfunction indicator lamp (MIL) during the second
consecutive trip in which the diagnostic test has been run and failed.

e The PCM will store conditions which were present when the DTC set as Freeze Frame
and Failure Records data.

Conditions for Clearing the MIL/DTC

e The PCM will turn OFF the MIL during the third consecutive trip in which the
diagnostic has been run and passed.

e The History DTC will clear after 40 consecutive warm-up cycles have occurred without
a malfunction.

e The DTC can be cleared by using the scan tool.
Diagnostic Aids

e If the condition is not present, refer to Testing for Intermittent Conditions and Poor
Connections in Wiring Systems.

e Review the Freeze/Failure Records vehicle mileage since the diagnostic test last failed.
This may help determine how often the condition that caused the DTC to be set occurs.

Test Description
The numbers below refer to the step numbers on the diagnostic table.

2: Listen for an audible click when the cooling fan low relay operates. Command both
the ON and OFF states. Repeat the commands as necessary.

3: Listen for an audible click when the cooling fan high and cooling fan s/p relays
operate. Command both the ON and OFF states. Repeat the commands as necessary.

4: Tests for voltage at the coil side of the cooling fan low relay. The COOL FAN LO
fuse supplies battery positive voltage to the coil side of the cooling fan LOW relay.

DTC P0480 or P0481
Step Action Yes No

Schematic Reference: Engine Cooling Schematics
Connector End View Reference: Cooling System Connector End Views

Did you perform the Diagnostic System Check Go to
- Vehicle? Diagnostic

System Check
- Vehicle in
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e The PCM detects an engine metal over temperature.
e The above condition is present for at least 8 seconds.

Action Taken When the DTC Sets

e The PCM will illuminate the malfunction indicator Lamp (MIL) during the first trip in
which the diagnostic test has been run and failed.

e The PCM will signal the instrument panel cluster (IPC) to turn ON the Service Engine
Soon indicator.

e The PCM will alternately disable two groups of cylinders by turning OFF the fuel
injectors.

e The PCM will store conditions which were present when the DTC set as Freeze Frame
and File Records data.

e A history DTC is stored.

Conditions for Clearing the MIL/DTC

e The PCM will turn the MIL OFF after three consecutive trips that the diagnostic has
been run and passed.

e The history DTC will clear after 40 consecutive warm-up cycles have occurred without
a malfunction.

e The DTC can be cleared by using the scan tool Clear DTC Information function.

DTC P1258
Step Action Yes No
Connector End View Reference: Cooling System Connector End Views
Did you perform the Diagnostic System Go to
Check - Vehicle? Diagnostic
| System Check -
Vehicle in
Vehicle DTC
Go to Step 2 |Information
Check the engine cooling fans for proper Go to
2 |operation. Go to Engine Symptoms -
Are the engine cooling fans operative? Overheating Engine Cooling

SYMPTOMS - ENGINE COOLING

IMPORTANT: Review the system operation in order to familiarize yourself
with the system functions. Refer to Cooling System Description
and Operation.

Visual/Phvsical Insnection
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217.
28.

Fig. 26: Drawing Out Coolant
Courtesy of GENERAL MOTORS CORP.

Use the extraction hose to draw out coolant to the proper level.

The vacuum tank has a drain valve on the bottom of the tank. Open the valve to drain
coolant from the vacuum tank into a suitable container for disposal.

COOLANT SYSTEM FLUSHING

Flushing

IMPORTANT: Do not use a chemical flush.

Store used coolant in the proper manner, such as in a used
engine coolant holding tank. Do not pour used coolant down a
drain. Ethylene glycol antifreeze is a very toxic chemical. Do
not dispose of coolant into the sewer system or ground water.
This is illegal and ecologically unsound.

Various methods and equipment can be used to flush the
cooling system. If special equipment is used, such as a back
flusher, follow the manufacturer's instruction. Always remove
the thermostat before flushing the cooling system.

When the cooling system becomes contaminated, the cooling system should be flushed
thoroughly to remove the contaminants before the engine 1s seriously damaged.

I.

Sal e S

Drain the cooling system. Refer to Draining and Filling Cooling System (Static Fill)
or Draining and Filling Cooling System (GE 47716 Fill).

Remove the surge tank. Refer to Surge Tank Replacement.

Clean and flush the surge tank with clean, drinkable water.
Install the surge tank. Refer to Surge Tank Replacement.

Follow the drain and fill procedure using only clean, drinkable water. Refer to
Draining and Filling Cooling System (Static Fill) or Draining and Filling Cooling
System (GE 47716 Fill).

Run the engine for 20 minutes.

Stop the engine.

Drain the cooling system. Refer to Draining and Filling Cooling System (Static Fill)
or Draining and Filling Cooling System (GE 47716 Fill) in Engine Cooling.

. Repeat the procedure if necessary, until the fluid 1s nearly colorless.
. Fill the cooling system. Refer to Draining and Filling Cooling System (Static Fill) or

Draining and Filling Cooling System (GE 47716 Fill).

SURGE TANK REPLACEMENT



























































































































































































































































































