2004 ENGINE PERFORMANCE
Engine Controls (Introduction) - 4.8L, 5.3L, and 6.0L - Hummer H2
SPECIFICATIONS
TEMPERATURE VS RESISTANCE

Temperature vs Resistance

°C | °F | OHMS
Temperature vs Resistance Values (Approximate)

150 302 47
140 284 60
130 266 77
120 248 100
110 230 132
100 212 177
90 194 241
80 176 332
70 158 467
60 140 667
50 122 973
45 113 1188
40 104 1459
35 95 1802
30 86 2238
25 77 2796
20 68 3520
15 59 4450
10 50 5670
5 41 7280
0 32 9420
-5 23 12300
-10 14 16180
-15 5 21450
-20 -4 28680
-30 -22 52700
-40 -40 100700

ALTITUDE VS BAROMETRIC PRESSURE

Altitude vs Barometric Pressure




Altitude Measured in Altitude Measured in Barometric Pressure Measured in
Meters (m) Feet (ft) Kilopascals (kPa)
Determine your altitude by contacting a local weather station or by using another reference source.

4 267 14,000 56-64
3962 13,000 58-66
3658 12,000 61-69
3353 11,000 64-72
3048 10,000 66-74
2743 9,000 69-77
2438 8,000 71-79
2134 7,000 74-82
1829 6,000 77-85
1524 5,000 80-88
1219 4,000 83-91
914 3,000 87-95
610 2,000 90-98

305 1,000 94-102

0 0 Sea Level 96-104

-305 -1,000 101-105

IGNITION SYSTEM SPECIFICATIONS

Ignition System Specifications

Specification

Application Metric | English
Firing Order 1-8-7-2-6-5-4-3
Spark Plug Wire Resistance 1000 ohms per ft
Spark Plug Torque 15 N.m 11 1b ft
Spark Plug Gap 1.52 mm 0.060 in

Spark Plug Type

25171803 [AC plug type]
12567759 [NGK plug type]

FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Application

Specifications

Metric English

Accelerator Pedal Nut

20 N.m 151b ft

Air Cleaner Housing Bolt

10 N.m 891bin

Air Cleaner Outlet Duct Clamp

7N.m 62 1bin

Camshaft Position (CMP) Sensor Bolt

25 N.m 18 Ib ft




Corner Brace Bolt 25 N.m 18 Ib ft
Crankshaft Position (CKP) Sensor Bolt 25 N.m 18 Ib ft
Engine Coolant Temperature (ECT) Sensor 20 N.m 15 Ib ft
Engine Sight Shield Bracket Bolt 10 N.m 891bin
Engine Wiring Harness Bracket Nut 5N.m 44 1bin
EVAP Canister Bolt 25 N.m 18 Ib ft
EVAP Canister Purge Solenoid Bolt 105N.m | 931bin
Fuel Fill Hose/Vent Hose to Tank Clamp 25N.m | 221bin
Fuel Fill Pipe Bracket Bolt 12N.m | 106 1Ibin
Fuel Rail Bolts 10 N.m 891bin
Fuel Tank Ground Strap Bolt 9N.m 80 Ibin
Fuel Tank Fill Pipe Clamp 25N.m | 221bin
Fuel Tank Filler Housing to Body Screw 23N.m | 201Ibin
Fuel Tank Shield Bolt 25 N.m 18 Ib ft
Fuel Tank Strap Bolt 40 N.m 30 Ib ft
Heated Oxygen Sensor (HO2S) 42 N.m 31 1b ft
Ignition Coil Bolt 8 N.m 711bin
Knock Sensor 20 N.m 15 b ft
Mass Air Flow/Intake Air Temperature (MAF/IAT) Sensor Clamp 7N.m 62 Ibin
Powertrain Control Module (PCM) Electrical Connector Bolt 8 N.m 711bin
Spark Plug

e Used Head 15N.m 11 1b ft

o New Head (Aluminum) 20N.m | 151bft

o New Head (Iron) 30N.m | 221Ibft
Throttle Actuator Control (TAC) Module Nut 9N.m 80 Ibin
Throttle Body Nut 10N.m | 891Ibin

DIAGNOSTIC TROUBLE CODE (DTC) TYPE DEFINITIONS

Emissions Related DTCs

Action Taken When the DTC Sets - Type A

The control module illuminates the malfunction indicator lamp (MIL) when the diagnostic runs and fails.

Action Taken When the DTC Sets - Type B

The control module illuminates the MIL on the second consecutive ignition cycle that the diagnostic runs and

fails.

Conditions for Clearing the MIL/DTC - Type A or Type B




o The control module turns OFF the MIL after 3 consecutive ignition cycles that the diagnostic runs and
does not fail.

e A current DTC Last Test Failed clears when the diagnostic runs and passes.
e Use a scan tool in order to clear the MIL and the DTC.

Non-Emissions Related DTCs

Action Taken When the DTC Sets - Type C

e The control module stores the DTC information into memory when the diagnostic runs and fails.
e The MIL will not illuminate.
o The driver information center, if equipped, may display a message.

Conditions for Clearing the DTC - Type C

o A last test failed, or current DTC, clears when the diagnostic runs and passes.
e Use a scan tool in order to clear the DTC.

Conditions for Clearing the DTC - Type X

This DTC is available in the PCM software, but has been disabled, or turned OFF. In this case, the diagnostic
does not run, no DTCs are stored, and the MIL does not illuminate. Type X DTCs are used primarily for export
vehicles that do not require MIL illumination or DTC storing.

DIAGNOSTIC TROUBLE CODE (DTC) TYPE(S)

Diagnostic Trouble Code (DTC) Type(s)

United States Unleaded Export
DTC Canada
PO068 A A
P0101 B B
P0102 B B
P0103 B B
P0106 B B
P0107 B B
P0108 B B
P0112 B B
P0113 B B
P0116 B B
PO117 B B
P0118 B B
P0120 A A
P0125 B B




P0128

P0131

P0132

P0133

P0134

P0135

P0136

P0137

P0138

P0140

P0141

P0O151

P0152

P0153

P0154

P0155

P0156

P0157

P0158

P0160

P0161

P0O171

P0172

P0174

P0O175

P0200

P0218

P0220

P0230

P0300

P0315

P0325

P0327

P0332

P0335

P0336
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P0342

P0343
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P0352
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P0353

P0354

P0355

P0356

P0357

P0358

P0420

P0430

P0442
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P0O711
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SCHEMATIC AND ROUTING DIAGRAMS

EMISSION HOSE ROUTING DIAGRAM

Fig. 1: Vacuum Hose Routing
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 1

\ / \g \ J

G

5

3

4




Callout

Component Name

1

Manifold Absolute Pressure (MAP) Sensor

EVAP Canister Purge Hose

EVAP Service Port

Positive Crankcase Ventilation (PCV) Valve

Throttle Body

EVAP Canister Purge Valve

~N|jolOo|RWIN

AIR Module, if equipped

EVAPORATIVE EMISSIONS (EVAP) HOSE ROUTING DIAGRAM

10

\k

Fig. 2: EVAP System Overview

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 2

Callout

Component Name

1

EVAP Canister Purge Solenoid Valve

EVAP Canister

Fuel Fill Neck/Fill Cap

Rollover Valve/Fuel Tank Pressure (FTP) Sensor

g fwN

Fuel Tank




6 EVAP Canister Vent Solenoid Valve
7 Vent Hose/Pipe

8 EVAP Vapor Pipe

9 EVAP Purge Pipe

10 EVAP Service Port

FUEL HOSE/PIPES ROUTING DIAGRAM (SINGLE FUEL TANK)

Fig. 3: Fuel Hose/Pipes (Single Fuel Tank)
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 3

Callout Component Name
1 Fuel Pressure Service Connection
2 Fuel Injector Rail
3 Fuel Rail Feed Pipe
4 Fuel Feed Hose
5 Fuel Injector

ENGINE CONTROLS SCHEMATIC ICONS

Engine Controls Schematic Icons

Icon Icon Definition

NOTE:

The OBD Il symbol is used on the circuit
diagrams in order to alert the technician that




the circuit is essential for proper OBD Il
emission control circuit operation. Any circuit
which fails and causes the malfunction
indicator lamp (MIL) to turn ON, or causes
emissions-related component damage, is
identified as an OBD Il circuit.

BD I

O

ENGINE CONTROLS SCHEMATICS




Fig. 4: PCM Power, Grounding, Serial Data, and MIL Schematics

Courtesy of GENERAL MOTORS CORP.
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Fig. 6: MAP, ECT, VSS Circuit, and IAT/MAF Schematics

Courtesy of GENERAL MOTORS CORP.
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Fig. 7: HO2S Circuits Schematics

Courtesy of GENERAL MOTORS CORP.
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Fig. 10: Ignition Control, Bank 1 (LH) Schematics
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Fig. 11: Ignition Control, Bank 2 (RH) Schematics

Courtesy of GENERAL MOTORS CORP.




Fig. 12: CMP, CKP, KS, and Engine Speed Output
Courtesy of GENERAL MOTORS CORP.
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Fig. 13: Fuel Pump Controls Schematics
Courtesy of GENERAL MOTORS CORP.
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Fig. 14: Fuel Injector Controls Schematics
Courtesy of GENERAL MOTORS CORP.
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Fig. 15: EVAP and Fuel Tank Pressure Sensor Schematics
Courtesy of GENERAL MOTORS CORP.
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Courtesy of GENERAL MOTORS CORP.

COMPONENT LOCATOR

ENGINE CONTROLS COMPONENT VIEWS

Fig. 19: Lower Left Of I/P Component Views

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 19

Callout Component Name

1 APP Sensor

2 APP Sensor Connector




Fig. 20: Left Side Of Engine Component Views
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 20

Callout Component Name

1 Ignition Coil 7

Fuel Injector 7

Fuel Injector 5

Ignition Coil 5

Inline C148

Ignition Coil 3

Fuel Injector 3

Ignition Coil 1

OO |N|oO|O|R|W|N

Fuel Injector 1




10 | Engine Harness

9 & 1!;. Ly Nk
e "-"r .
SR ]ll Bl =
8
7
6

Fig. 21: Right Side Of Engine Component Views
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 21

Callout Component Name

1 Throttle Body Assembly

Fuel Injector 2

Ignition Coil 2

Fuel Injector 4

Ignition Coil 4

C158-Ignition Coil Inline

Fuel Injector 6

Ignition Coil 6

O(o(N[oo|jo|b|wN

Ignition Coil 8

=
o

Fuel Injector 8




Fig. 22: Crankshaft Position (CKP) Sensor Location Component Views

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 22

Callout Component Name
1 CKP Mounting Bolt
2 CKP Mounting Location
3 Crankshaft Position (CKP) Sensor




Fig. 23: Engine Controls Component Views (1 Of 3)

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 23

Callout

Component Name

1

Intake Air Temperature (IAT)/Mass Air Flow (MAF) Sensor

Throttle Actuator Control (TAC) Module

Powertrain Control Module (PCM)

Crankshaft Position (CKP) Sensor

Starter Solenoid

[o2R NG E- NGV R | \V]

Engine Oil Level Switch




Fig. 24: Engine Controls Component Views (2 Of 3)
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 24

Callout Component Name

1 Manifold Absolute Pressure (MAP) Sensor

Knock Sensor Pigtail

C115

Engine Harness

Engine Harness

G103

G104

Camshaft Position (CMP) Sensor Connector

[(o Nocll BN} Nopl NO2 1 N -y WOV N \ S

Engine Oil Pressure (EOP) Sensor Connector

Generator

[EEN
o




11

Throttle Body Connector

12

Evaporative Emission (EVAP) Canister Purge Solenoid

Fig. 25: Engine Controls Component Views (3 Of 3)

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 25

Callout

Component Name

1

Fuel Filter

Fuel Tank

Fuel Pump and Sender Assembly

Fuel Tank Pressure (FTP) Sensor

Evaporative Emission Canister Vent (EVAP) Solenoid

EVAP Canister

~N[ojob~lwN

Heated Oxygen Sensor (HO2S) Bank 1 Sensor 1




8 Heated Oxygen Sensor (HO2S) Bank 1 Sensor 2

9 Heated Oxygen Sensor (HO2S) Bank 2 Sensor 1

10 Heated Oxygen Sensor (HO2S) Bank 2 Sensor 2

Fig. 26: Knock Sensors Component Views
Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 26

Callout Component Name

1 Knock Sensor (KS) 1

2 Knock Sensor (KS) 2

POWERTRAIN CONTROL MODULE (PCM) CONNECTOR END VIEWS




Powertrain Control Module (PCM) - C1 Terminal Identification

Connector Part Information

e 12191489
e 80-Way F Micro-Pack 100W Sealed (BU)

Pin Wire Color Circuit No. Function
1 BK/WH 451 Ground
2 L-GN 1867 12 Volt Reference
3 PK/BK 1746 Fuel Injector 3 Control
4 L;BGKN/ 1745 Fuel Injector 2 Control
5-6 - - Not Used
7 GY 2705 5 Volt Reference
8-10 - - Not Used
11 L-BU 1876 Knock Sensor 2 Signal
12 D\;\'/BFLIJ/ 1869  |CKP Sensor Signal
13 - - Not Used
14 0OG/BK 1061 UART Serial Data-Secondary
15 D\;\'?FLIJ/ 774 |UART Serial Data-Tertiary
16 - - Not Used
17 D-BU 1225 Transmission Fluid Pressure Switch Signal B
18 RD 1226 Transmission Fluid Pressure Switch Signal C
19 PK 439 Ignition 1 Voltage
20 oG 440 Battery Positive Voltage
21 YE/BK 1868 Low Reference
22 - - Not Used
23 BK 470 Low Reference
24 BK/WH 451 Ground




25 TN 1671 HO2S Low Signal - Bank 2 Sensor 2
26 TN 1667 HO2S Low Signal - Bank 2 Sensor 1
27 BK/WH 451 Ground
28 TN/WH 1669 HO2S Low Signal - Bank 1 Sensor 2
29 TN 1664 HO2S Low Signal - Bank 1 Sensor 1
30 L-GN 1478 Coolant Level Switch Signal
31 - - Not Used
32 BK/WH 771 Transmission Range Switch Signal A
33 PU 420 TCC Brake Switch/Cruise Control Release Signal
34 WH 776 Transmission Range Switch Signal P
35 - - Not Used
36 BK 1744 Fuel Injector 1 Control
37 YE/BK 846 Fuel Injector 6 Control
38 - - Not Used
39 YE/BK 625 Starter Enable Relay Control
40 BK/WH 451 Ground
41-42 - - Not Used
43 RD/BK 877 Fuel Injector 7 Control
44 L-BU/BK 844 Fuel Injector 4 Control
45 GY 2700 5 Volt Reference
46 GY 474 5 Volt Reference
47 - - Not Used
48 GY 597 5 Volt Reference
49-50 - - Not Used
51 D-BU 496 Knock Sensor 1 Signal
52 - - Not Used
53 BK 407 Low Reference
54 OG/BK 469 Low Reference
55-56 - - Not Used
57 0G 440 Battery Positive Voltage
58 D-GN 1049 PCM Class 2 Serial Data
59 YE 710 PCM Class 2 Serial Data
60 - - Not Used
61 PK/BK 632 Low Reference
62 - - Not Used
63 BK 2755 Low Reference
64 BK/WH 451 Ground
65 PU 1670 HO2S High Signal - Bank 2 Sensor 2
66 PU 1666 HO2S High Signal - Bank 2 Sensor 1
67 BK/WH 451 Ground
68 PU/WH 1668 HO2S High Signal - Bank 1 Sensor 2




69 PU/WH 1665 HO2S High Signal - Bank 1 Sensor 1
70 BN 1174 Oil Level Switch Signal

71 - - Not Used

72 YE 772 Transmission Range Switch Signal B
73 BN/WH 633 CMP Sensor Signal

74 YE 410 ECT Sensor Signal

75 PK 1020 Off/Run/Crank Voltage

76 BK/WH 845 Fuel Injector 5 Control

77 D-BU/WH 878 Fuel Injector 8 Control

78 - - Not Used

79 WH 687 3-2 Shift Solenoid Valve Control

80 GY 720 Low Reference

Powertrain Control Module (PCM) - C2 Terminal Identification

Connector Part Information

e 12191488
e 80-Way F Micro-Pack 100W Sealed (GN)

Pin Wire Color Circuit No. Function
1 BK/WH 451 Ground
2 BN 418 TCC PWM Solenoid Valve Control

3-5 - - Not Used
6 RD/BK 1228 PC Solenoid Valve High Control (Sol. A)
7 - - Not Used

8 L-BU/WH 1229 PC Solenoid Valve Low Control (Sol. A)
9 D-GN/WH 465 Fuel Pump Relay Control

10 WH 121 Engine Speed Signal

11-13 - - Not Used
14 RD/BK 380 A/C Refrigerant Pressure Sensor Signal




15 BN 25 Charge Indicator Control
16 GY/BK 1694 4WD Low Signal
17-19 - - Not Used
20 L-GN/BK 822 VSS Low Signal
21 PU/WH 821 VSS High Signal
22-24 - - Not Used
25 TN 472 IAT Sensor Signal
26 PU 2121 IC 1 Control
27 RD 2127 IC 7 Control
28 L-BU/WH 2126 IC 6 Control
29 D-GN/WH 2124 IC 4 Control
30 - - Not Used
31 YE 492 MAF Sensor Signal
32 L-GN 432 MAP Sensor Signal
33 - - Not Used
34 D-GN/WH 428 EVAP Canister Purge Solenoid Control
35-38 - - Not Used
39 RD 631 12 Volt Reference
40 BK/WH 451 Ground
41 - - Not Used
42 TN/BK 422 TCC Solenoid Valve Control
43 DV\C/;|_'|\I / 459 A/C Compressor Clutch Relay Control
44 - - Not Used
45 WH 1310 EVAP Canister Vent Solenoid Control
46 BN/WH 419 MIL Control
47 YE/BK 1223 Shift Solenoid B Valve Control
48 L-GN 1222 Shift Solenoid A Valve Control
49 - - Not Used
50 D-GN/WH 817 Vehicle Speed Signal
51 YE/BK 1227 TFT Sensor Signal
52 BN 2391 HO2S Heater Low Control - Bank 1 Sensor 2
53 RD/WH 3223 HO2S Heater Low Control - Bank 2 Sensor 2
54 PU/WH 1589 Fuel Level Sensor Signal
55-56 - - Not Used
57 BK 552 Low Reference
58 TN/WH 332 Oil Pressure Sensor Signal
59 PU 806 Crank Voltage
60 BN 2129 Low Reference
61 BN/WH 2130 Low Reference
62 GY 773 Transmission Range Switch Signal C




63 PK 1224 Transmission Fluid Pressure Switch Signal A
64 D-GN 890 Fuel Tank Pressure Sensor Signal
65 - - Not Used
66 PU/WH 2128 IC 8 Control
67 RD/WH 2122 IC 2 Control
68 D-GN 2125 IC 5 Control
69 L-BU 2123 IC 3 Control
70-71 - - Not Used
72 BK/WH 3113 HO2S Heater Low Control - Bank 1 Sensor 1
73 - - Not Used
74 L-GN 3212 HO2S Heater Low Control - Bank 2 Sensor 1
75 GY 23 Generator Field Duty Cycle Signal
76-79 - - Not Used
80 BK 2751 Low Reference

ENGINE CONTROLS CONNECTOR END VIEWS

Accelerator Pedal Position (APP) Sensor Terminal Identification

Connector Part Information

e 15318071
e 10-Way F Metri-Pack 150 Series (GY)

Pin Wire Color Circuit No. Function
A - - Not Used

B PU 1272 5 Volt Reference

C L-BU 1162 APP Sensor 2 Signal

D TN 1274 Low Reference

E BN 1271 Low Reference

F D-BU 1161 APP Sensor 1 Signal




WH/BK

1164

5 Volt Reference

H-K

Not Used

Camshaft Position (CMP) Sensor Terminal Identification

Connector Part Information * 12059595
e 3-Way F Metri-Pack 150 Series Sealed (BK)
Pin Wire Color Circuit No. Function
A BN/WH 633 CMP Sensor Signal
B PK/BK 632 Low Reference
C RD 631 12 Volt Reference

Crankshaft Position (CKP) Sensor Terminal Identification

(f )

Connector Part Information

e 15324165

e 3-Way F Metri-Pack 150 Series (WH)

Pin

Wire Color

Circuit No.

Function




A D-BU/WH 1869 CKP Sensor Signal
B YE/BK 1868 Low Reference
C L-GN 1867 12 Volt Reference

Evaporative Emission (EVAP) Canister Purge Solenoid Terminal Identification

. e 12124037
Connector Part Information ) )
e 2-Way F Metri-Pack 150 Series Sealed (BK)
Pin Wire Color Circuit No. Function
A PK 439 Ignition 1 Voltage
B DV\C/5|_I|\I / 428 EVAP Canister Purge Solenoid Control

Evaporative Emission (EVAP) Canister Vent Solenoid Terminal Identification

) :IJ

Connector Part Information
e 12052643




e 2-Way F Metri-Pack 150 Series Sealed (RD)

Pin Wire Color Circuit No. Function
A WH 1310 EVAP Canister Vent Solenoid Control
B 0G 2640 Ignition 1 Voltage

Fuel Injector 1 Terminal Identification

- R
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Connector Part Information e 15326181
e 2-Way F (GY)
Pin Wire Color Circuit No. Function
A PK 1039 Ignition 1 Voltage
B BK 1744 Fuel Injector 1 Control

Fuel Injector 2 Terminal Identification
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Connector Part Information

e 15326181
e 2-Way F (GY)

Connector Part Information

Pin Wire Color Circuit No. Function
A PK 1239 Ignition 1 Voltage
B L-GN/BK 1745 Fuel Injector 2 Control
Fuel Injector 3 Terminal Identification
. ™
I 3| L
()
A—r T |
1
= °
e 15326181

« 2-Way F (GY)

Pin Wire Color Circuit No. Function
A PK 1039 Ignition 1 Voltage
B PK/BK 1746 Fuel Injector 3 Control

Fuel Injector 4 Terminal Identification
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Connector Part Information « 15326181
e 2-Way F (GY)
Pin Wire Color Circuit No. Function
A PK 1239 Ignition 1 Voltage
B L-BU/BK 844 Fuel Injector 4 Control
Fuel Injector 5 Terminal Identification
-~ ™
1 N L
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Connector Part Information « 15326181
e 2-Way F (GY)
Pin Wire Color Circuit No. Function
A PK 1039 Ignition 1 Voltage
B BK/WH 845 Fuel Injector 5 Control




Fuel Injector 6 Terminal Identification
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Connector Part Information

o 15326181
o 2-Way F (GY)

Pin Wire Color Circuit No. Function
A PK 1239 Ignition 1 Voltage
B YE/BK 846 Fuel Injector 6 Control

Fuel Injector 7 Terminal Identification
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Connector Part Information

e 15326181
e 2-Way F (GY)

Pin Wire Color Circuit No. Function
A PK 1039 Ignition 1 Voltage
B RD/BK 877 Fuel Injector 7 Control




Fuel Injector 8 Terminal Identification
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Connector Part Information * 15326181
o 2-Way F (GY)
Pin Wire Color Circuit No. Function
A PK 1239 Ignition 1 Voltage

B D-BU/WH 878 Fuel Injector 8 Control

Fuel Pump and Sender Assembly Terminal Identification

Connector Part Information » 15326651
e 4-Way F GT 280 Sealed 5.8 (BK)
Pin Wire Color Circuit No. Function
A BK 2150 Ground
B PU 1589 Fuel Level Sensor Signal




BK

470

Low Reference

GY

120

Fuel Pump Supply Voltage

Fuel Tank Pressure (FTP) Sensor Terminal Identification

Connector Part Information

e 12059595
e 3-Way F Metri-Pack 150 Series Sealed (BK)

Pin Wire Color Circuit No. Function

A BK 470 Low Reference

B D-GN 890 Fuel Tank Pressure Sensor Signal
C GY 474 5 Volt Reference

Heated Oxygen Sensor (HO2S) Bank 1 Sensor 1 Terminal Identification

Connector Part Information

e 12092839

o 4-Way

M Metri- Pack 150 Series (BK)

Pin |

Wire Color

Circuit No. |

Function




A TN 1664 HO2S Low Signal - Bank 1 Sensor 1

B PU/WH 1665 HO2S High Signal - Bank 1 Sensor 1

D PK 539 Ignition 1 Voltage

E BK/WH 3113 HO2S Heater Low Control - Bank 1 Sensor 1

Heated Oxygen Sensor (HO2S) Bank 1 Sensor 2 Terminal Identification

B

Connector Part Information

o 15326423
e 4-Way M Metri-Pack 150 Sealed (GY)

Pin Wire Color Circuit No. Function

A TN/WH 1669 HO2S Low Signal - Bank 1 Sensor 2

B PU/WH 1668 HO2S High Signal - Bank 1 Sensor 2

C BN 2391 HO2S Heater Low Control - Bank 1 Sensor 2
D PK 1539 Ignition 1 Voltage

Heated Oxygen Sensor (HO2S) Bank 2 Sensor 1 Terminal Identification




Connector Part Information

e 12092839
e 4-Way M Metri- Pack 150 Series (BK)

Pin Wire Color Circuit No. Function

A TN 1667 HO2S Low Signal - Bank 2 Sensor 1

B PU 1666 HO2S High Signal - Bank 2 Sensor 1

D PK 539 Ignition 1 Voltage

E L-GN 3212 HO2S Heater Low Control - Bank 2 Sensor 1

Heated Oxygen Sensor (HO2S) Bank 2 Sensor 2 Terminal Identification

Connector Part Information

e 15326423
e 4-Way M Metri-Pack 150 Sealed (GY)

Pin Wire Color Circuit No. Function
A TN 1671 HO2S Low Signal - Bank 2 Sensor 2
B PU 1670 HO2S High Signal - Bank 2 Sensor 2




C RD/WH

3223

HO2S Heater Low Control - Bank 2 Sensor 2

D PK

1539

Ignition 1 Voltage

Ignition Coil #1 Terminal Identification
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Connector Part Information - 12162724
o 4-Way F Metri-Pack 150 Sealed (BK)
Pin Wire Color Circuit No. Function
A BK 550 Ground
B BN 2129 Low Reference
C PU 2121 IC 1 Control
D PK 1039 Ignition 1 Voltage

Ignition Coil #2 Terminal Identification

(
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Connector Part Information

e 12162724




e 4-Way F Metri-Pack 150 Sealed (BK)
Pin Wire Color Circuit No. Function
A BK 550 Ground
B BN 2130 Low Reference
C RD 2122 IC 2 Control
D PK 1239 Ignition 1 Voltage

Ignition Coil #3 Terminal Identification

(
S

: o 12162724
Connector Part Information )
e 4-Way F Metri-Pack 150 Sealed (BK)

Pin Wire Color Circuit No. Function
A BK 550 Ground

B BN 2129 Low Reference

C L-BU 2123 IC 3 Control

D PK 1039 Ignition 1 Voltage

Ignition Coil #4 Terminal Identification




g.
M
S

==

Connector Part Information

o 12162724

e 4-Way F Metri-Pack 150 Sealed (BK)

Pin Wire Color Circuit No. Function
A BK 550 Ground

B BN 2130 Low Reference

C D-GN 2124 IC 4 Control

D PK 1239 Ignition 1 Voltage

Ignition Coil #5 Terminal Identification

D—

=

|
p
S

Connector Part Information

o 12162724

e 4-Way F Metri-Pack 150 Sealed (BK)

Pin Wire Color Circuit No. Function
A BK 550 Ground
B BN 2129 Low Reference




D-GN

2125

IC 5 Control

PK

1039

Ignition 1 Voltage

Ignition Coil #6 Terminal Identification
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Connector Part Information - 12162724

o 4-Way F Metri-Pack 150 Sealed (BK)
Pin Wire Color Circuit No. Function
A BK 550 Ground
B BN 2130 Low Reference
C L-BU 2126 IC 6 Control
D PK 1239 Ignition 1 Voltage

Ignition Coil #7 Terminal Identification
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Connector Part Information

e 12162724




e 4-Way F Metri-Pack 150 Sealed (BK)

Pin Wire Color Circuit No. Function
A BK 550 Ground

B BN 2129 Low Reference

C RD 2127 IC 7 Control

D PK 1039 Ignition 1 Voltage

Ignition Coil #8 Terminal Identification

(
S

Connector Part Information

o 12162724

e 4-Way F Metri-Pack 150 Sealed (BK)

Pin Wire Color Circuit No. Function
A BK 550 Ground

B BN 2130 Low Reference

C PU 2128 IC 8 Control

D PK 1239 Ignition 1 Voltage

Intake Air Temperature (IAT)/Mass Air Flow (MAF) Sensor Terminal Identification




Connector Part Information

e 15305555

o 5-Way F Metri-Pack 150 Series (BK)

Pin Wire Color Circuit No. Function
A BK 552 Low Reference

B TN 472 IAT Sensor Signal

C BK/WH 451 Ground

D PK 439 Ignition 1 Voltage

E YE 492 MAF Sensor Signal

Knock Sensor Terminal Identification - Front




Connector Part Information

. 12103023
« 1-Way TRW (M-GY)

Pin Wire Color

Circuit No.

Function

A D-BU

496 Knock Sensor 1 Signal

Knock Sensor Terminal Identification - Rear




Connector Part Information

e 12103023

« 1-Way TRW (M-GY)

Pin

Wire Color Circuit No.

Function

A

L-BU 1876

Knock Sensor 2 Signal

Manifold Absolute Pressure (MAP) Sensor Terminal Identification

—1
A { 1
iz
o 12129946

Connector Part Information

e 3-Way F Metri-Pack 150 Series Sealed (M-GY)

Pin

Wire Color

Circuit No.

Function




A OG/BK 469 Low Reference
B L-GN 432 MAP Sensor Signal
C GY 597 5 Volt Reference

Throttle Actuator Control (TAC) Assembly Terminal Identification

Connector Part Information

o 15326836
« 8-Way F GT 150 SLD (BK)

Pin Wire Color Circuit No. Function
A YE 581 TAC Motor Control - 1
B OG/BK 1057 Low Reference
C BN 582 TAC Motor Control - 2
D BK 452 Low Reference
E LI'BBKU / 1688 5 Volt Reference
F PU 486 TP Sensor 2 Signal
G D-GN 485 TP Sensor 1 Signal
H GY 416 5 Volt Reference

Throttle Actuator Control (TAC) Module C1 Terminal Identification




Connector Part Information e 12191065
e 16-Way F Micro-Pack 100 Series (M-GY)
Pin Wire Color Circuit No. Function
1 D-GN 485 TP Sensor 1 Signal
2 GY 416 5 Volt Reference
3 BK 452 Low Reference
4 D-BU 84 Cruise Control Set/Coast Switch Signal
5 GY/BK 87 Cruise Control Resume/Accel Switch Signal
6 L-BU 1320 Stop Lamp Supply Voltage
7 PK 1339 Ignition 1 Voltage
8 BN 582 TAC Motor Control - 2
9 LI_BBKU / 1688 5 Volt Reference
10 OG/BK 1057 Low Reference
11 PU 486 TP Sensor 2 Signal
12 0OG/BK 1061 UART Serial Data-Secondary
13 D\;\'/B:/ 774 |UART Serial Data-Tertiary
14 GY 397 Cruise Control On Switch Signal
15 BK 550 Ground
16 YE 581 TAC Motor Control - 1

Throttle Actuator Control (TAC) Module C2 Terminal Identification




Connector Part Information

e 12177081

e 10-Way F 150 Series Sealed (BK)

Pin Wire Color Circuit No. Function
A - - Not Used

B PU 1272 5 Volt Reference

C L-BU 1162 APP Sensor 2 Signal
D TN 1274 Low Reference

E - - Not Used

F D-BU 1161 APP Sensor 1 Signal
G WH/BK 1164 5 Volt Reference

H - - Not Used

J BN 1271 Low Reference

K - - Not Used

Vehicle Speed Sensor (VSS) Terminal Identification




Connector Part Information » 15336024
e 2-Way F GT 150 Sealed (BK)
Pin Wire Color Circuit No. Function
1 PU/WH 821 VSS High Signal
2 L-GN/BK 822 VSS Low Signal

REPAIR INSTRUCTIONS
POWERTRAIN CONTROL MODULE (PCM) REPLACEMENT

Service of the powertrain control module (PCM) should normally consist of either replacement of the PCM or
electrically erasable programmable read only memory (EEPROM) programming. If the diagnostic procedures
call for the PCM to be replaced, the PCM should be inspected first to see if the correct part is being used. If the
correct part is being used, remove the faulty PCM and install the new service PCM.

IMPORTANT: To prevent internal PCM damage, the ignition must be OFF when
disconnecting or reconnecting power to the PCM. For example, when
working with a battery cable, PCM pigtail, PCM fuse, or jumper cables.

o Remove any debris from the PCM connector surfaces before servicing the PCM. Inspect the PCM
module connector gaskets when diagnosing or replacing the PCM. Ensure that the gaskets are installed
correctly. The gaskets prevent contaminant intrusion into the PCM.

o The replacement PCM must be programmed.
Removal Procedure
IMPORTANT: It is necessary to record the remaining engine oil life. If the replacement

module is not programed with the remaining engine oil life, the engine oil
life will default to 100%. If the replacement module is not programmed




with the remaining engine oil life, the engine oil will need to be changed at
5000 km (3,000 mi) from the last engine oil change.

1. Using a scan tool, retrieve the percentage of remaining engine oil. Record the remaining engine oil life.

Fig. 27: PCM Cover
Courtesy of GENERAL MOTORS CORP.

2. Release the PCM cover mounting holes away from the mounting tabs on the PCM mounting bracket.
3. Release the PCM cover from the mounting bracket.
4. Remove the PCM cover.
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Fig. 28: PCM Harness Connectors
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to PCM and ESD Notice in Cautions and Notices.

NOTE: In order to prevent internal damage to the PCM, the ignition must be OFF
when disconnecting or reconnecting the PCM connector.




5. Loosen both PCM connector retaining bolts.

6. Disconnect the PCM harness connectors.

7. Release the spring latch from the PCM.

8. Release the PCM mounting tabs from the PCM.

Fig. 29: PCM & Engine Compartment
Courtesy of GENERAL MOTORS CORP.

9. Remove the PCM from the engine compartment.

Installation Procedure




Fig. 30: PCM & Engine Compartment
Courtesy of GENERAL MOTORS CORP.

. Install the PCM to the PCM mounting bracket ensuring that the mounting tabs are engaged.
. Secure the spring latch to the PCM.
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Fig. 31: PCM Harness Connectors
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice in Cautions and Notices.

3. Connect the PCM connectors to the PCM.

Tighten: Tighten the PCM connector end fasteners to 8 N.m (71 Ib in).




Fig. 32: PCM Cover
Courtesy of GENERAL MOTORS CORP.

4. Install the PCM cover to the PCM mounting bracket, ensuring the mounting tabs on the PCM mounting
bracket are engaged into the mounting holes in the PCM cover.

5. If anew PCM is being installed, program the PCM. Refer to Service Programming System (SPS) in
Programming.

THROTTLE ACTUATOR CONTROL (TAC) MODULE REPLACEMENT

Removal Procedure
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Fig. 33: TAC Module Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

1. Remove the left hand corner brace from the cowl.
2. Remove the TAC module mounting nuts.
3. Disconnect the TAC module electrical connectors from the TAC module.

Installation Procedure
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Fig. 34: TAC Module Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

Connect the TAC module electrical connectors to the TAC module.

NOTE: Refer to Fastener Notice in Cautions and Notices.

Install the TAC module onto the studs and install the mounting nuts.
Tighten: Tighten the TAC mounting nuts to 9 N.m (80 Ib in).
Install the left hand corner brace.

Tighten: Tighten the corner brace bolts to 25 N.m (18 Ib ft).




CKP SYSTEM VARIATION LEARN PROCEDURE

© o N o

Install a scan tool.

Monitor the powertrain control module (PCM) for DTCs with a scan tool. If other DTCs are set, except
DTC P0315, refer to Diagnostic Trouble Code (DTC) List for the applicable DTC that set.

Select the crankshaft position (CKP) variation learn procedure with a scan tool.
The scan tool instructs you to perform the following:
1. Accelerate to wide open throttle (WOT).

2. Release throttle when fuel cut-off occurs.
3. Observe fuel cut-off for applicable engine.
4. Engine should not accelerate beyond calibrated RPM value.
5. Release throttle immediately if value is exceeded.
6. Block drive wheels.
7. Set parking brake.
8. DO NOT apply brake pedal.
9. Cycle ignition from OFF to ON.
10. Apply and hold brake pedal.
11. Start and idle engine.
12. Turn A/C OFF.
13. Vehicle must remain in Park or Neutral.
14. The scan tool monitors certain component signals to determine if all the conditions are met to

continue with the procedure. The scan tool only displays the condition that inhibits the procedure.
The scan tool monitors the following components:

o CKP sensors activity-If there is a CKP sensor condition, refer to the applicable DTC that set.

o Camshaft position (CMP) sensor activity-If there is a CMP sensor condition, refer to the
applicable DTC that set.

o Engine coolant temperature (ECT)-If the ECT is not warm enough, idle the engine until the
engine coolant temperature reaches the correct temperature.

Enable the CKP system variation learn procedure with a scan tool.

IMPORTANT: While the learn procedure is in progress, release the throttle immediately
when the engine starts to decelerate. The engine control is returned to the
operator and the engine responds to throttle position after the learn
procedure is complete.

Accelerate to WOT.
Release when the fuel cut-off occurs.
The scan tool displays Test In Progress.

The scan tool displays Learn Status: Learned this ignition. If the scan tool indicates that DTC P0315 ran
and passed, the CKP variation learn procedure is complete. If the scan tool indicates DTC P0315 failed or




did not run, refer to DTC P0315 . If any other DTCs set, refer to Diagnostic Trouble Code (DTC) List
for the applicable DTC that set.

10. Turn OFF the ignition for 30 seconds after the learn procedure is completed successfully.

11. The CKP system variation learn procedure is also required when the following service procedures have
been performed, regardless of whether DTC P0315 is set:

e A CKP sensor replacement

An engine replacement

e A PCM replacement

A harmonic balancer replacement

A crankshaft replacement

e Any engine repairs which disturb the CKP sensor relationship

ENGINE COOLANT TEMPERATURE (ECT) SENSOR REPLACEMENT

Removal Procedure

NOTE: Use care when handling the coolant sensor. Damage to the coolant sensor
will affect the operation of the fuel control system.

1. Turn OFF the ignition.




Fig. 35: ECT Sensor Electrical Connector
Courtesy of GENERAL MOTORS CORP.

2. Drain the cooling system below the level of the ECT sensor. Refer to Draining and Filling Cooling

System in Engine Cooling.
3. Disconnect the electrical connector from the engine coolant temperature (ECT) sensor.




Fig. 36: Locating Temp Sensor
Courtesy of GENERAL MOTORS CORP.

4. Remove the ECT sensor.
Installation Procedure

NOTE: Replacement components must be the correct part number for the
application. Components requiring the use of the thread locking
compound, lubricants, corrosion inhibitors, or sealants are identified in
the service procedure. Some replacement components may come with
these coatings already applied. Do not use these coatings on components
unless specified. These coatings can affect the final torque, which may




affect the operation of the component. Use the correct torque specification
when installing components in order to avoid damage.

NOTE: Use care when handling the coolant sensor. Damage to the coolant sensor
will affect the operation of the fuel control system.

1. Coat the ECT sensor threads with sealer GM P/N 12346004 (Canadian P/N 10953480) or the equivalent.
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Fig. 37: Locating Temp Sensor
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice in Cautions and Notices.




2. Install the ECT sensor.

Tighten: Tighten the ECT sensor to 20 N.m (15 Ib ft).

Fig. 38: ECT Sensor Electrical Connector
Courtesy of GENERAL MOTORS CORP.

3. Connect the ECT sensor electrical connector.
4. Refill the engine coolant. Refer to Draining and Filling Cooling System in Engine Cooling.

MASS AIR FLOW (MAF)/INTAKE AIR TEMPERATURE (IAT) SENSOR REPLACEMENT

Removal Procedure




IMPORTANT: Take care when handling the mass air flow/intake air temperature (MAF/IAT)
sensor. Do not dent, puncture, or otherwise damage the honeycell located at
the air inlet end of the MAF/IAT. Do not touch the sensing elements or allow
anything including cleaning solvents and lubricants to come in contact with
them. Use a small amount of a non-silicone based lubricant, on the air duct
only, to aid in installation. Do not drop or roughly handle the MAF/IAT sensor.
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Fig. 39: MAF/IAT Sensor & Air Cleaner Assembly
Courtesy of GENERAL MOTORS CORP.

Remove air intake resonator. Refer to Air Cleaner Resonator Outlet Duct Replacement .
Disconnect the MAF/IAT sensor electrical connector.

Loosen the clamp securing the MAF/IAT sensor to the air cleaner housing.

Remove the MAF/IAT sensor from the air cleaner assembly.

Moo

Installation Procedure

IMPORTANT: The embossed arrow on the MAF/IAT sensor indicates the proper air flow
direction. The arrow must point toward the engine.
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Fig. 40: Locating Air Flow Direction Arrow On MAF/IAT Sensor
Courtesy of GENERAL MOTORS CORP.

1. Locate the air flow direction arrow (2) on the MAF/IAT sensor.
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Fig. 41: MAF/IAT Sensor & Air Cleaner Assembly
Courtesy of GENERAL MOTORS CORP.

Install the MAF/IAT sensor on to the air cleaner housing.
Tighten the clamp securing the MAF/IAT sensor to the air cleaner housing.
Connect the MAF/IAT electrical connector.

Install air intake resonator. Refer to Air Cleaner Resonator Outlet Duct Replacement .




MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR REPLACEMENT

Removal Procedure

Fig. 42: View Of Top Engine Cover
Courtesy of GENERAL MOTORS CORP.

1. Remove the engine sight shield. Refer to Engine Sight Shield Replacement (6.0L (LLO4




Mechanical.
2. Remove the engine sight shield bracket bolts. Position the bracket to the side
3. Disconnect the manifold absolute pressure (MAP) sensor electrical connector.

Fig. 43: MAP Sensor & Intake Manifold
Courtesy of GENERAL MOTORS CORP.

4. Remove the MAP sensor (1) from the intake manifold.

Installation Procedure

IMPORTANT: Lightly coat the MAP sensor seal with clean engine oil before installing the
sensor.




1.

Fig. 44: MAP Sensor & Intake Manifold

Courtesy of GENERAL MOTORS CORP.

Install the MAP sensor (1). Push the MAP sensor down in order to engage the sensor into the retainer.




Fig. 45: View Of Top Engine Cover
Courtesy of GENERAL MOTORS CORP.

. Connect the MAP sensor electrical connector.

. Position the engine harness and sight shield bracket to the intake manifold.

NOTE: Refer to Fastener Notice in Cautions and Notices.




4. Install the engine sight shield bracket bolts.
Tighten: Tighten the bracket bolts to 10 N.m (89 Ib in).

5. Install the engine sight shield. Refer to Engine Sight Shield Replacement (6.0L (LQ4)) in Engine
Mechanical.

HEATED OXYGEN SENSOR (HO2S) REPLACEMENT BANK 1 SENSOR 1

Tools Required

J 39194-B Oxygen Sensor Wrench. See Special Tools and Equipment .

Removal Procedure

CAUTION: Refer to Vehicle Lifting Caution in Cautions and Notices.

1. Raise the vehicle.




Fig. 46: O2 Sensor & Related Components
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Heated Oxygen and Oxygen Sensor Notice in Cautions and
Notices.

2. Disconnect the connector (1) for the HO2S.

NOTE: Refer to Excessive Force and Oxygen Sensor Notice in Cautions and
Notices.

3. Remove the HO2S (2) using a J 39194-B . See Special Tools and Equipment .

Installation Procedure

IMPORTANT: A special anti-seize compound is used on the heated oxygen sensor




(HO2S) threads. The compound consists of liquid graphite and glass
beads. The graphite tends to burn away, but the glass beads remain,
making the sensor easier to remove. New, or service replacement sensors
already have the compound applied to the threads. If the sensor is
removed from an engine and if for any reason the sensor is to be
reinstalled, the threads must have anti-seize compound applied before the
reinstallation.

1. Coat the threads of the oxygen sensor with anti-seize compound GM P/N 5613695, if necessary.

2.

Fig. 47: O2 Sensor & Related Components

Courtesy of GENERAL MOTORS CORP.
NOTE: Refer to Component Fastener Tightening Notice in Cautions and Notices.

Install the HO2S (2) using a J 39194-B . See Special Tools and Equipment .




Tighten: Tighten the sensor to 42 N.m (31 Ib ft).

3. Connect the HO2S harness connector (1).
4. Lower the vehicle.

HEATED OXYGEN SENSOR (HO2S) REPLACEMENT BANK 1 SENSOR 2

Tools Required

J 39194-B Oxygen Sensor Wrench. See Special Tools and Equipment .

Removal Procedure

CAUTION: Refer to Vehicle Lifting Caution in Cautions and Notices.

1. Raise the vehicle.




Fig. 48: Locating O2 Sensor
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Heated Oxygen and Oxygen Sensor Notice in Cautions and
Notices.

2. Disconnect the connector (1) for the HO2S.

NOTE: Refer to Excessive Force and Oxygen Sensor Notice in Cautions and
Notices.

3. Remove the HO2S (2) using a J 39194-B . See Special Tools and Equipment .




Installation Procedure

IMPORTANT: A special anti-seize compound is used on the heated oxygen sensor
(HO2S) threads. The compound consists of liquid graphite and glass
beads. The graphite tends to burn away, but the glass beads remain,
making the sensor easier to remove. New, or service replacement sensors
already have the compound applied to the threads. If the sensor is
removed from an engine and if for any reason the sensor is to be
reinstalled, the threads must have anti-seize compound applied before the
reinstallation.

1. Coat the threads of the oxygen sensor with anti-seize compound GM P/N 5613695, if necessary.




Fig. 49: Locating O2 Sensor
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Component Fastener Tightening Notice in Cautions and Notices.

2. Install the HO2S (2) using a J 39194-B . See Special Tools and Equipment .

Tighten: Tighten the sensor to 42 N.m (31 Ib ft).

3. Connect the HO2S harness connector (1).
4. Lower the vehicle.

HEATED OXYGEN SENSOR (HO2S) REPLACEMENT BANK 2 SENSOR 1
Tools Required

J 39194-B Oxygen Sensor Wrench. See Special Tools and Equipment .

Removal Procedure

CAUTION: Refer to Vehicle Lifting Caution in Cautions and Notices.

1. Raise the vehicle.




Fig. 50: O2 Sensor & Related Components
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Heated Oxygen and Oxygen Sensor Notice in Cautions and
Notices.

2. Disconnect the connector (1) for the HO2S.

NOTE: Refer to Excessive Force and Oxygen Sensor Notice in Cautions and
Notices.

3. Remove the HO2S (2) using a J 39194-B . See Special Tools and Equipment .

Installation Procedure

IMPORTANT: A special anti-seize compound is used on the heated oxygen sensor




(HO2S) threads. The compound consists of liquid graphite and glass
beads. The graphite tends to burn away, but the glass beads remain,
making the sensor easier to remove. New, or service replacement sensors
already have the compound applied to the threads. If the sensor is
removed from an engine and if for any reason the sensor is to be
reinstalled, the threads must have anti-seize compound applied before the
reinstallation.

1. Coat the threads of the oxygen sensor with anti-seize compound GM P/N 5613695, if necessary.

2.

Fig. 51: O2 Sensor & Related Components

Courtesy of GENERAL MOTORS CORP.
NOTE: Refer to Component Fastener Tightening Notice in Cautions and Notices.

Install the HO2S (2) using a J 39194-B . See Special Tools and Equipment .




Tighten: Tighten the sensor to 42 N.m (31 Ib ft).

3. Connect the HO2S harness connector (1).
4. Lower the vehicle.

HEATED OXYGEN SENSOR (HO2S) REPLACEMENT BANK 2 SENSOR 2

Tools Required

J 39194-B Oxygen Sensor Wrench. See Special Tools and Equipment .

Removal Procedure

CAUTION: Refer to Vehicle Lifting Caution in Cautions and Notices.

1. Raise the vehicle.




Fig. 52: Locating O2 Sensor
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Heated Oxygen and Oxygen Sensor Notice in Cautions and
Notices.

2. Disconnect the connector (1) for the HO2S.

NOTE: Refer to Excessive Force and Oxygen Sensor Notice in Cautions and
Notices.

3. Remove the HO2S (2) using a J 39194-B . See Special Tools and Equipment .




Installation Procedure

IMPORTANT: A special anti-seize compound is used on the heated oxygen sensor
(HO2S) threads. The compound consists of liquid graphite and glass
beads. The graphite tends to burn away, but the glass beads remain,
making the sensor easier to remove. New, or service replacement sensors
already have the compound applied to the threads. If the sensor is
removed from an engine and if for any reason the sensor is to be
reinstalled, the threads must have anti-seize compound applied before the
reinstallation.

1. Coat the threads of the oxygen sensor with anti-seize compound GM P/N 5613695, if necessary.




Fig. 53: Locating O2 Sensor
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Component Fastener Tightening Notice in Cautions and Notices.

2. Install the HO2S (2) using a J 39194-B . See Special Tools and Equipment .

Tighten: Tighten the sensor to 42 N.m (31 Ib ft).

3. Connect the HO2S harness connector (1).
4. Lower the vehicle.

ACCELERATOR PEDAL POSITION (APP) SENSOR REPLACEMENT

Removal Procedure

NOTE: Handle the electronic throttle control components carefully. Use
cleanliness in order to prevent damage. Do not drop the electronic throttle
control components. Do not roughly handle the electronic throttle control
components. Do not immerse the electronic throttle control components in
cleaning solvents of any type.

1. Remove the left instrument panel (1/P) lower closeout insulator panel.
2. Disconnect the accelerator pedal position (APP) sensor harness connector.




Fig. 54: APP Assembly
Courtesy of GENERAL MOTORS CORP.

Remove the accelerator pedal mounting bolts.

3. Remove the APP assembly.

Installation Procedure




Fig. 55: APP Assembly
Courtesy of GENERAL MOTORS CORP.

1. Install the APP assembly to the steering column support bracket.

NOTE: Refer to theFastener Notice in Cautions and Notices.

IMPORTANT: Always use atorque wrench in order to obtain the proper torque.

2. Install the accelerator pedal mounting bolts.

Tiahten: Tiahten the accelerator pedal mountina bolis to 20 N.m (15 |b ft).




3. Connect the APP sensor harness connector.
4. Verify that the vehicle meets the following conditions:
e The vehicle is not in a Reduced Engine Power mode.
e The ignition is ON.
e The engine is OFF.
5. Connect a scan tool in order to test for a proper throttle-opening and throttle-closing range.

6. Operate the accelerator pedal and monitor the throttle angles. The accelerator pedal should operate freely,
without binding, between a closed throttle, and a wide open throttle (WOT).

7. Inspect the carpet fit under the accelerator pedal.
8. Install the left I/P lower closeout insulator panel.

THROTTLE BODY ASSEMBLY REPLACEMENT

Removal Procedure




Fig. 56: MAF/IAT Sensor & Air Cleaner Assembly
Courtesy of GENERAL MOTORS CORP.

NOTE: Handle the electronic throttle control components carefully. Use
cleanliness in order to prevent damage. Do not drop the electronic throttle
control components. Do not roughly handle the electronic throttle control
components. Do not immerse the electronic throttle control components in




cleaning solvents of any type.

IMPORTANT: An eight digit part identification number is stamped on the throttle body
casting. Refer to this number if servicing, or part replacement is required.

1. Partially drain the cooling system in order to allow the hoses at the throttle body to be removed. Refer to
Draining and Filling Cooling System in Engine Cooling.

IMPORTANT: Cover or plug any openings when servicing the throttle body in order to
prevent possible contamination.

2. Remove the air intake duct. Refer to Air Cleaner Resonator Outlet Duct Replacement .

Fig. 57: View Of Throttle Body




Courtesy of GENERAL MOTORS CORP.

Disconnect the throttle actuator motor harness connector.
Disconnect the coolant hoses from the throttle body.
Remove the throttle body attaching bolts.

Remove the throttle body and the gasket.
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IMPORTANT: Do not reuse the throttle body gasket. Install a new gasket during
assembly.

7. Discard the throttle body gasket.
8. Inspect the crankcase ventilation hose and the tube. Replace any damaged components.

Installation Procedure




Fig. 58: View Of Throttle Body
Courtesy of GENERAL MOTORS CORP.

. Install a new throttle body gasket.
. Install the throttle body assembly.

NOTE: Refer to Fastener Notice in Cautions and Notices.

IMPORTANT: Always use atorque wrench in order to obtain the proper torque.
. Install the throttle body attaching bolts.

Tighten: Tighten the throttle body bolts to 10 N.m (89 Ib in).




4. Connect the coolant hoses to the throttle body.

IMPORTANT: Verify that the TAC harness connector and the connector seal are
properly installed and not damaged.

5. Connect the TAC harness connector.

Fi
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10.
11.

12.
13.

Fig. 59: MAF/IAT Sensor & Air Cleaner Assembly

Courtesy of GENERAL MOTORS CORP.

Install the air intake duct. Refer to Air Cleaner Resonator Outlet Duct Replacement .
Connect the intake air temperature sensor harness connector.
Refill the cooling system. Refer to Draining and Filling Cooling System in Engine Cooling.
Verify that the vehicle meets the following conditions:

o The vehicle is not in a Reduced Engine Power mode.

e The ignition is ON.

e The engine is OFF.
Connect a scan tool in order to test for a proper throttle-opening and throttle-closing range.

Operate the accelerator pedal and monitor the throttle angles. The accelerator pedal should operate freely,
without binding, between a closed throttle, and a wide open throttle (WOT).

Start the engine.
Inspect for coolant leaks.

FUEL PRESSURE RELIEF PROCEDURE

Tools Required

J 34730-1A Fuel Pressure Gauge. See Special Tools and Equipment .

CAUTION: Relieve the fuel system pressure before servicing fuel system components
in order to reduce the risk of fire and personal injury.
After relieving the system pressure, a small amount of fuel may be
released when servicing the fuel lines or connections. In order to reduce
the chance of personal injury, cover the regulator and the fuel line fittings
with a shop towel before disconnecting. This will catch any fuel that may
leak out. Place the towel in an approved container when the disconnection
is complete.
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Fig. 60: Identifying Fuel Pressure Gauge J 34730-1A
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the negative battery cable in order to avoid possible fuel discharge if an accidental attempt is
made to start the engine. Refer to Battery Negative Cable Disconnect/Connect Procedure (Single
Battery) in Engine Electrical.

2. Remove the engine sight shield. Refer to Engine Sight Shield Replacement (6.0L (LQ4)) in Engine
Mechanical.

E he fuel fill . | i he fuel tan!




7.

Connect the J 34730-1A to the fuel pressure valve. Wrap a shop towel around the fitting while
connecting the gauge in order to avoid spillage. See Special Tools and Equipment .

Install the bleed hose of the gauge into an approved container.

Open the valve on the gauge to bleed the system pressure. The fuel connections are now safe for
servicing.

Drain any fuel remaining in the gauge into an approved container.

FUEL PRESSURE GAUGE INSTALLATION AND REMOVAL

Installation Procedure

CAUTION: Refer to Gasoline/Gasoline Vapors Caution in Cautions and Notices.
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Fig. 61: Identifying Fuel Pressure Gauge J 34730-1A

Courtesy of GENERAL MOTORS CORP.

CAUTION: Refer to Fuel Gauge Leak Caution in Cautions and Notices.

NOTE: Clean all of the following areas before performing any disconnections in
order to avoid possible contamination in the system:




e The fuel pipe connections
e The hose connections
e The areas surrounding the connections

1. Install the fuel pressure gauge to the fuel pressure service connection, located on the fuel rail.
2. Turn ON the ignition.

CAUTION: Refer to Fuel Storage Caution in Cautions and Notices.

Place the bleed hose of the fuel pressure gauge into an approved gasoline container.

Open the bleed valve on the fuel pressure gauge in order to bleed the air from the fuel pressure gauge.
Command the fuel pump ON with a scan tool.

Close the bleed valve on the fuel pressure gauge.

Inspect for fuel leaks.
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QUICK CONNECT FITTING(S) SERVICE (METAL COLLAR)

Tool Required

J 37088-A Tool Set, Fuel Line Quick-Connect Separator. See Special Tools and Equipment .

Removal Procedure

1. Relieve the fuel system pressure before servicing any fuel system connection. Refer to the Fuel Pressure
Relief Procedure .

2. Remove the retainer from the quick-connect fitting.
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Fig. 62: Blowing Dirt Out Of Fitting (Metal Collar)
Courtesy of GENERAL MOTORS CORP.

CAUTION: Wear safety glasses when using compressed air in order to prevent
eye injury.

3. Blow dirt out of the fitting using compressed air.




Fig. 63: Releasing Locking Tabs (Metal Collar)
Courtesy of GENERAL MOTORS CORP.

. Choose the correct tool from the J 37088-A tool set for the size of the fitting. Insert the tool into the
female connector, then push inward in order to release the locking tabs. See Special Tools and

Equipment .




Fig. 64: Pulling Connection Apart (Metal Collar)
Courtesy of GENERAL MOTORS CORP.

5. Pull the connection apart.

NOTE: If necessary, remove rust or burrs from the fuel pipes with an emery cloth.
Use aradial motion with the fuel pipe end in order to prevent damage to
the O-ring sealing surface. Use a clean shop towel in order to wipe off the
male tube ends. Inspect all the connections for dirt and burrs. Clean or
replace the components and assemblies as required.

6. Use a clean shop towel in order to wipe off the male pipe end.
7. Inspect both ends of the fitting for dirt and burrs. Clean or replace the components as required.

Installation Procedure




Fig. 65: Oiling Male Pipe Ends (Metal Collar)
Courtesy of GENERAL MOTORS CORP.

CAUTION: Always apply a few drops of clean engine oil to the male pipe ends
before connecting the fuel pipe fittings in order to reduce the risk of
fire and personal injury. This will ensure proper reconnection and
prevent a possible fuel leak. During normal operation, the O-rings
located in the female connector will swell and may prevent proper
reconnection if not lubricated.

1. Apply a few drops of clean engine oil to the male pipe end.
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Fig. 66: Connecting Fittings (Metal Collar)
r f GENERAL MOTOR RP.




2. Push both sides of the fitting together in order to snap the retaining tabs into place.
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Fig. 67: Ensuring Secure Connection (Metal Collar)
Courtesy of GENERAL MOTORS CORP.

3. Once installed, pull on both sides of the fitting in order to make sure the connection is secure.
4. Install the retainer to the quick-connect fitting.

QUICK CONNECT FITTING(S) SERVICE (PLASTIC COLLAR)

Removal Procedure
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Fig. 68: Blowing Out Dirt (Plastic Collar)
Courtesy of GENERAL MOTORS CORP.

1. Relieve the fuel system pressure before servicing any fuel system connection. Refer to Fuel Pressure
Relief Procedure .

CAUTION: Refer to Safety Glasses and Compressed Air Caution in Cautions and
Notices.

2. Using compressed air, blow any dirt out of the quick-connect fitting.




Fig. 69: Squeezing Plastic Tabs Of Male End Connector (Plastic Collar)

Courtesy of GENERAL MOTORS CORP.

3. Squeeze the plastic retainer release tabs.




Fig. 70: Pulling Connection Apart (Plastic Collar)
Courtesy of GENERAL MOTORS CORP.

4. Pull the connection apart.

Installation Procedure
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Fig. 71: Oiling Male Pipe End (Plastic Collar)
Courtesy of GENERAL MOTORS CORP.

CAUTION: Refer to Fuel Pipe Fitting Caution in Cautions and Notices.

1. Apply a few drops of clean engine oil to the male fuel pipe end.
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Fig. 72: Connecting Quick-Connect Fittings (Plastic Collar)
Courtesy of GENERAL MOTORS CORP.

2. Push both sides of the quick-connect fitting together in order to cause the retaining tabs to snap into place.

L L
e

B sy
- =
A

Fig. 73: Ensuring Secure Connection (Plastic Collar)
Courtesy of GENERAL MOTORS CORP.

3. Once installed, pull on both sides of the quick-connect fitting in order to make sure the connection is




Secure.

FUEL TANK DRAINING PROCEDURE
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Fig. 74: Fuel Fill Hose & Hose Clamps
Courtesy of GENERAL MOTORS CORP.

CAUTION: Refer to Gasoline/Gasoline Vapors Caution in Cautions and Notices.

1. Loosen the fuel filler cap in order to relieve the fuel tank vapor pressure.
2. Raise the vehicle. Refer to Lifting and Jacking the Vehicle in General Information.




3. Loosen the fuel fill hose clamp.

4. Disconnect the fuel fill hose from the fuel fill pipe.

5. Use a hand or air operated pump device in order to drain as much fuel through the fuel fill hose as
possible.

FUEL TANK REPLACEMENT

Removal Procedure

Fig. 75: Fuel Fill Hose & Hose Clamps
Courtesy of GENERAL MOTORS CORP.




Relieve the fuel system pressure. Refer to the Fuel Pressure Relief Procedure .
Raise the vehicle. Refer to Lifting and Jacking the Vehicle in General Information.
Drain the fuel tank. Refer to Fuel Tank Draining Procedure .

Remove the fuel fill pipe from the fuel tank.

Disconnect the chassis fuel pipes at the fuel filter.

Cap the fuel and EVAP pipes in order to prevent possible fuel system contamination.
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Fig. 76: EVAP Vent Pipe
Courtesy of GENERAL MOTORS CORP.

7. Disconnect the EVAP vent pipe at the fuel canister.




10.

Fig. 77: Fuel Fill Hose & Hose Clamps

Courtesy of GENERAL MOTORS CORP.

Loosen the vent hose and filler hose clamp.
Disconnect the vent hose and filler hose from the pipe.
Remove the fuel tank protective shield.




11.

12.
13.
14.

Fig. 78: Fuel Tank Straps & Attaching Bolts

Courtesy of GENERAL MOTORS CORP.

With the aid of an assistant, support the fuel tank.

NOTE: Do not bend the fuel tank straps. Bending the fuel tank straps may damage
the straps.

Remove the fuel tank strap attaching bolts.
Remove the fuel tank straps.
Carefully lower the rear of the fuel tank slightly.




15.
16.
17.
18.
19.
20.

Fig. 79: Fuel Sender & Fuel Pressure Sensor Electrical Connectors

Courtesy of GENERAL MOTORS CORP.

Disconnect the fuel sender and the fuel pressure sensor electrical connectors.
Remove the fuel tank.

Place the fuel tank in a suitable work area.

Remove the fuel feed and return pipes from the fuel sender and the retaining clips.
Remove the fuel sender assembly from the fuel tank. Refer to Fuel Sender Assembly Replacement .
Remove the EVAP pipe from the fuel tank roll over valves and the retaining clips.

Installation Procedure

1.
2.
3.

Connect the EVAP pipe to the fuel tank roll over valves and the retaining clips.
Install the fuel sender assembly to the fuel tank. Refer to Fuel Sender Assembly Replacement .
Connect the fuel feed and return pipes to the fuel sender and the retaining clips.




NOTE: Refer to Fastener Notice in Cautions and Notices.

4. Install the fuel fill hose and the vent hose to the fuel tank.

Tighten: Tighten the hose clamps to 2.5 N.m (22 Ib in).

Fig. 80: Fuel Sender & Fuel Pressure Sensor Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

5. With the aid of an assistant, support and partially raise the fuel tank front end first.
6. Connect the fuel sender and the fuel pressure sensor electrical connectors.




Fig. 81: Fuel Tank Straps & Attaching Bolts
Courtesy of GENERAL MOTORS CORP.

. Fully raise the fuel tank.
. Install the fuel tank straps.
. Install the fuel tank strap attaching bolts.

Tighten: Tighten the bolts to 40 N.m (30 Ib ft).




Fig. 82: Fuel Fill Hose & Hose Clamps
Courtesy of GENERAL MOTORS CORP.

10. Connect the fuel fill hose and the vent hose to the pipes.

Tighten:
o Tighten the fuel fill hose clamp to 2.5 N.m (22 Ib in).
o Tighten the vent hose clamp to 2.5 N.m (22 Ib in).

11. Install the fuel fill pipe to the fuel tank.
12. Remove the caps from the fuel and EVAP pipes.




13.
14.
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Fig. 83: EVAP Vent Pipe

Courtesy of GENERAL MOTORS CORP.

Connect the EVAP vent pipe to the fuel canister.
Connect the chassis fuel pipes at the fuel filter.




15.

16.
17.
18.
19.

20.

Fig. 84: Installing Fuel Tank Protective Shield
Courtesy of GENERAL MOTORS CORP.

Install the fuel tank protective shield.
Tighten: Tighten fuel tank protective shield bolts to 25 N.m (18 Ib ft).

Lower the vehicle.
Refill the fuel tank.
Install the fuel filler cap.

Connect the negative battery cable. Refer to Battery Negative Cable Disconnect/Connect Procedure
(Single Battery) in Engine Electrical.

Use the following procedure in order to inspect for leaks:
1. Turn ON the ignition, with the engine OFF, for 2 seconds.
2. Turn OFF the ignition for 10 seconds.




3. Turn ON the ignition, with the engine OFF.
4. Inspect for fuel leaks.

21. Install the engine sight shield. Refer to Engine Sight Shield Replacement (6.0L (LQ4)) in Engine
Mechanical.

FUEL TANK PRESSURE SENSOR REPLACEMENT
Removal Procedure

1. Remove the fuel tank. Refer to Fuel Tank Replacement .

Fig. 85: Fuel Sender & Fuel Pressure Sensor Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

2. Remove the fuel pressure sensor.




Installation Procedure

Fig. 86: Fuel Sender & Fuel Pressure Sensor Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

1. Install the fuel pressure sensor.
2. Install the fuel tank. Refer to Fuel Tank Replacement .

FUEL LEVEL SENSOR REPLACEMENT

Removal Procedure




Fig. 87: Identifying Fuel Sender Assembly

Courtesy of GENERAL MOTORS CORP.

Remove the fuel sender. Refer to Fuel Sender Assembly Replacement .
Place the fuel sender on a clean work surface.
Disconnect the fuel level sensor electrical connector from the module connector.




Fig. 88: Removing Fuel Level Sensor Retaining Clip
Courtesy of GENERAL MOTORS CORP.

4. Remove the fuel level sensor retaining clip.
5. Squeeze the retaining tabs together in order to slide the fuel lever sensor off of the reservoir.

Installation Procedure




Fig. 89: Identifying Fuel Sender Assembly
Courtesy of GENERAL MOTORS CORP.

1. Slide the fuel lever sensor (3) onto the reservoir until the retaining tabs snap into place.




Fig. 90: Connecting Fuel Level Sensor Electrical Connectors To Module Connector
Courtesy of GENERAL MOTORS CORP.

2. Connect the fuel level sensor electrical connectors (1) to the module connector.
3. Install the fuel sender. Refer to Fuel Sender Assembly Replacement .

FILLER TUBE REPLACEMENT

Removal Procedure




Fig. 91: Fuel Filler Cap
Courtesy of GENERAL MOTORS CORP.

. Clean all the fuel pipe and hose connections and the surrounding areas before disconnection in order to
avoid possible contamination of the fuel system.

Remove the fuel filler cap.
Drain the fuel below the level of the fuel filler hose. Refer to Fuel Tank Draining Procedure .
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Fig. 92: Fuel Fill Hose & Hose Clamps
Courtesy of GENERAL MOTORS CORP.

Remove the fuel fill pipe housing/bezel to fuel fill pipe bolts.
Remove housing/bezel by rotating clockwise.
Remove the left rear wheelhouse panel. Refer to Wheelhouse Panel Replacement in Body Rear End.

Disconnect the rear axle vent and air spring compressor hoses from the retainer on the fuel fill pipe, if
applicable.

Loosen the fuel vent hose to fuel tank clamp.
Loosen the fuel fill hose to fuel tank clamp.
Disconnect the fuel fill pipe bracket bolt.




11. Disconnect the fuel fill and vent hoses from the fuel tank.
12. Remove the fuel fill and vent pipe and hose assembly.
13. Cap the open end of the fuel tank.

Installation Procedure

Fig. 93: Fuel Fill Hose & Hose Clamps
Courtesy of GENERAL MOTORS CORP.

1. Uncap the fuel tank.

NOTE: Refer to Fastener Notice in Cautions and Notices.
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Install the fuel fill and vent pipe hose assembly to the fuel tank.

Tighten: Tighten the vent hose clamp and the fuel fill pipe clamp to 2.5 N.m (22 Ib in).
Install the fuel fill pipe bracket bolt.

Tighten: Tighten the bolt to 12 N.m (106 Ib in).

Connect the rear axle vent and air spring compressor hoses to the retainer on the fuel fill pipe, if
applicable.

Install the left rear wheelhouse panel. Refer to Wheelhouse Panel Replacement in Body Rear End.
Lower the vehicle.

Install fill pipe/housing bezel by fitting into offset slots and rotating clockwise.

Install the fuel fill pipe housing to the fuel fill pipe bolts.

Tighten: Tighten the fuel fill pipe housing to fuel fill pipe bolts to 2.3 N.m (20 Ib in).




Fig. 94: Fuel Filler Cap

Courtesy of GENERAL MOTORS CORP.

9. Refill the fuel system.
10. Install the fuel filler cap.

FUEL SENDER ASSEMBLY REPLACEMENT

Tools Required
J 44402 Fuel Tank Sending Unit Wrench

Removal Procedure




1. Remove the fuel tank. Refer to Fuel Tank Replacement .
2. Remove fuel lines from sender assembly. Refer to Fuel Hose/Pipes Assembly Replacement .







Fig. 95: Fuel Sender Assembly
Courtesy of GENERAL MOTORS CORP.

3. Remove the fuel sender assembly retaining ring using the J 44402 .
4. Remove the fuel sender assembly and the seal. Discard the seal.

CAUTION: Drain the fuel from the fuel sender assembly into an approved
container in order to reduce the risk of fire and personal injury. Never
store the fuel in an open container.

5. Clean the fuel sender sealing surfaces.

Installation Procedure







Fig. 96: Fuel Sender Assembly
Courtesy of GENERAL MOTORS CORP.

CAUTION: Drain the fuel from the fuel sender assembly into an approved
container in order to reduce the risk of fire and personal injury. Never
store the fuel in an open container.

IMPORTANT: The fuel pump strainer must be in a horizontal position when the fuel
sender is installed in the tank. When installing the fuel sender assembly,
assure that the fuel pump strainer does not block full travel of the float
arm.

1. Install the new seal on the fuel tank.
2. Install the fuel sender assembly into the fuel tank.

NOTE: Refer to Fastener Notice in Cautions and Notices.

3. Install the fuel sender assembly retaining ring using the J 44402 .
4. Install fuel lines to sender assembly. Refer to Fuel Hose/Pipes Assembly Replacement .
5. Install the fuel tank. Refer to Fuel Tank Replacement .

FUEL HOSE/PIPES REPLACEMENT - CHASSIS

Removal Procedure




Fig. 97: View Of Rear Engine
Courtesy of GENERAL MOTORS CORP.

. Relieve the fuel system pressure. Refer to the Fuel Pressure Relief Procedure .

. Clean all the fuel pipe connections and the surrounding areas before disconnecting the pipes in order to
avoid possible contamination of the fuel system.

. Disconnect the fuel feed and return pipes (1, 2) from the fuel rail. Refer to Quick Connect Fitting(s)
Service (Metal Collar) .




4. Cap the fuel rail pipes.
5. Raise the vehicle. Refer to Lifting and Jacking the Vehicle in General Information.

6. Remove the left hand catalytic converter. Refer to Catalytic Converter Replacement (Right Hand) in
Engine Exhaust.

7. Remove the fuel pipes from the bellhousing stud clip (4).
8. Remove the fuel pipes from the transmission bracket clip.

Fig. 98: Chassis Fuel Feed Hose & Fuel Filter
Courtesy of GENERAL MOTORS CORP.

9. Disconnect the chassis fuel feed hose at the fuel filter. Refer to Quick Connect Fitting(s) Service
(Plastic Collar) .

10. Cap the rear fuel pipes.




12. Remove the fuel pipes from the retaining clips.

13. Remove the fuel pipes.

Installation Procedure

IMPORTANT:

When replacing the fuel pipes, always replace them with original
equipment or parts that meet the GM specifications for those parts.
The replacement pipes must have the same type of fittings as the
original pipes in order to ensure the integrity of the connection.

DO NOT use copper or aluminum tubing to replace steel tubing. Only
tubing meeting the 124-M specification or the equivalent is capable
of meeting all pressure, corrosion and vibration characteristics
necessary to ensure the durability standard required.

1. Install the fuel pipes into the retaining clips.




Fig. 99: Chassis Fuel Feed Hose & Fuel Filter
Courtesy of GENERAL MOTORS CORP.

2. Remove the caps from the rear fuel pipes.
3. Connect the chassis fuel feed hose at the fuel filter. Refer to Quick Connect Fitting(s) Service (Plastic

Collar) .
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Fig. 100: View Of Rear Engine

Courtesy of GENERAL MOTORS CORP.

Install the fuel pipes into the transmission bracket clip.
Install the fuel pipes into the bellhousing stud clip (4).
Lower the vehicle.

Install the left hand catalytic converter. Refer to Catalytic Converter Replacement (Right Hand) in
Engine Exhaust.




10.
11.

12.

13.

Remove the caps from the fuel rail pipes.
Connect the fuel feed and return pipes (1, 2) to the fuel rail.
Tighten the fuel filler cap.

Connect the negative battery cable. Refer to Battery Negative Cable Disconnect/Connect Procedure
(Single Battery) in Engine Electrical.

Use the following procedure in order to inspect for leaks:
1. Turn ON the ignition, with the engine OFF, for 2 seconds.
2. Turn OFF the ignition for 10 seconds.
3. Turn ON the ignition, with the engine OFF.
4. Inspect for fuel leaks.

Install the engine sight shield. Refer to Engine Sight Shield Replacement (6.0L (LQ4)) in Engine
Mechanical.

FUEL HOSE/PIPES ASSEMBLY REPLACEMENT

Removal Procedure

1.

2.

Clean all the fuel pipe and hose connections and the surrounding areas before disconnecting in order to
avoid possible contamination of the fuel system.

Remove the fuel tank. Refer to Fuel Tank Replacement .




Fig. 101: Fuel Sender & Fuel Pressure Sensor Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

3. Remove the rear fuel feed pipe and the rear fuel return pipe from the fuel sender and the fuel tank clips.
4. Cap the fuel pipes in order to prevent possible fuel system contamination.

Installation Procedure




Fig. 102: Fuel Sender & Fuel Pressure Sensor Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

1. Remove the caps from the fuel pipes.
2. Connect the rear fuel feed pipe and the rear fuel return pipe to the fuel sender and the fuel tank clips.
3. Install the fuel tank. Refer to Fuel Tank Replacement .

FUEL FILLER HOSE REPLACEMENT
Removal Procedure

1. Clean all the fuel pipe and hose connections and the surrounding areas before disconnecting in order to
avoid possible contamination of the fuel system.

2. Drain the fuel below the level of the filler tube and hose assembly. Refer to Fuel Tank Draining
Procedure .

3. Raise the vehicle. Refer to Lifting and Jacking the Vehicle in General Information.




Fig. 103: Fuel Fill Hose & Hose Clamps
Courtesy of GENERAL MOTORS CORP.

Loosen the fuel fill hose clamp at the fuel tank.
Loosen the fuel fill hose clamp at the fuel fill pipe.
Remove the fuel fill hose and the hose clamps.
Cap the fuel tank opening.
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Installation Procedure




Fig. 104: Fuel Fill Hose & Hose Clamps
Courtesy of GENERAL MOTORS CORP.

1. Uncap the fuel tank opening.

NOTE: Refer to Fastener Notice in Cautions and Notices.

2. Install the fuel fill hose and the hose clamps to the fuel fill pipe.
Tighten: Tighten the hose clamps to 2.5 N.m (22 Ib in).

3. Lower the vehicle.




4. Refill the fuel system.

FUEL SYSTEM CLEANING

Fuel Tank Cleaning

IMPORTANT:  Only use oil free compressed air to blow out the fuel pipes.

e Inspect the fuel tank internally and clean the fuel tank if you find a
plugged fuel filter.

1. Disconnect the negative battery cable. Refer to Battery Negative Cable Disconnect/Connect Procedure
(Single Battery) in Engine Electrical.

Relieve the fuel system pressure. Refer to Fuel Pressure Relief Procedure .

Drain the fuel tank. Refer to Fuel Tank Draining Procedure .

Remove the fuel tank. Refer to Fuel Tank Replacement .

Remove the fuel sender assembly. Refer to Fuel Sender Assembly Replacement .
Inspect the fuel pump strainer. Replace a contaminated strainer and inspect the fuel pump.

Inspect the fuel pump inlet for dirt and debris. Replace the fuel pump if you find dirt or debris in the fuel
pump inlet.
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IMPORTANT: When flushing the fuel tank, handle the fuel and water mixture as a
hazardous material. Handle the fuel and water mixture in accordance with
all applicable local, state, and federal laws and regulations.

8. Flush the fuel tank with hot water.

9. Pour the water out of the fuel sender assembly opening. Rock the tank to be sure that removal of the
water from the tank is complete.

10. Remove the fuel rail assembly. Refer to Fuel Rail Assembly Replacement .

11. Drain the fuel from the fuel rail. It will be necessary to remove the fuel injectors from the fuel rail to
properly clear all debris from the fuel rail and fuel injectors. Use light shop air to remove any debris from
the fuel rail and injectors.

12. Replace the fuel injector O-rings.

13. Use light shop air in the opposite direction of the fuel flow in order to remove any debris from the fuel
lines. Catch any fuel from the fuel lines with an approved gasoline container.

14. Install the injectors to the fuel rail.

15. Install the fuel rail assembly onto the engine. Refer to Fuel Rail Assembly Replacement .
16. If equipped with a serviceable fuel filter, replace the fuel filter.

17. Install the fuel sender assembly. Refer to Fuel Sender Assembly Replacement .

18. Install the fuel tank. Refer to Fuel Tank Replacement .

19. Refill the fuel tank.

20. Install the fuel filler cap.




21. Connect the negative battery cable. Refer to Battery Negative Cable Disconnect/Connect Procedure
(Single Battery) in Engine Electrical.

IMPORTANT: If the fuel pump or sender assembly was not replaced, purge the fuel
sender assembly.

22. Purge the fuel sender assembly.
1. Disconnect the fuel feed line from the fuel filter.
Connect a length of hose to the fuel feed pipe.
Insert the other end of the hose into an empty 3.8 liter (1 gallon) approved gasoline container.
Add 23 liters (6 gallons) of clean fuel into the fuel tank.

Turn on the fuel pump using the scan tool until 2 liters (1/2 gallon) of fuel flows into the fuel
container.

23. Inspect for leaks.
1. Turn the ignition switch ON for 2 seconds.
2. Turn the ignition switch OFF for 10 seconds.
3. Turn the ignition switch ON.
4. Inspect for fuel leaks.
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FUEL RAIL ASSEMBLY REPLACEMENT

Removal Procedure

IMPORTANT: An 8-digit identification number is located on the fuel rail. Refer to this
identification number when servicing or when part replacement is required.




ML

Fig. 105: View Of EVAP Canister Purge Solenoid & Generator Electrical Connectors & Bracket
Nut
Courtesy of GENERAL MOTORS CORP.

Relieve the fuel system pressure. Refer to Fuel Pressure Relief Procedure .
Remove the wire harness bracket nut (2).

Disconnect the evaporative emission (EVAP) purge solenoid electrical connector (1).
Disconnect the generator electrical connector (3).
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Fig. 106: View Of MAP Sensor & Knock Sensor Electrical Connectors

Courtesy of GENERAL MOTORS CORP.

. Disconnect the following electrical connectors:

o Manifold absolute pressure (MAP) sensor (1)
o Knock sensor (2)

. Remove the knock sensor harness connector from the intake manifold.




Fig. 107: View Of Right Side Main Electrical Connector
Courtesy of GENERAL MOTORS CORP.

7. Disconnect the electronic throttle control (ETC) electrical connector (2). Perform the following:
1. Disengage the gray retainer.
2. Push down the black clip.
3. Disconnect the connector.
8. Remove the connector position assurance (CPA) retainer (5).
9. Disconnect the following electrical connectors from the right side of the engine:
o Main coil (4)
o Fuel injectors (3)
10. Remove the harness clips from the fuel rail (1).




11.
12.

13.
14.
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Fig. 108: View Of Main Ignition Coil Wire Harness Connector & Clips

Courtesy of GENERAL MOTORS CORP.

Remove the CPA retainer from the left side of the engine.

Disconnect the following electrical connectors from the left side of the engine:
e Main coil (2)
o Fuel injectors

Remove the harness clips from the fuel rail (1).

Reposition the engine wire harness aside.
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Fig. 109: CPA Retainer & Tab
Courtesy of GENERAL MOTORS CORP.

15. Perform the following steps in order to disconnect the fuel injector electrical connectors:
1. Mark the connectors to their corresponding injectors to ensure correct reassembly.

Pull the CPA retainer (2) on the connector up one click.

Push the tab (1) on the connector in.

Disconnect the fuel injector electrical connector.

Repeat the steps for each injector electrical connector.

a e




Fig. 110: View Of PCV Hose
Courtesy of GENERAL MOTORS CORP.

16. Remove the positive crankcase ventilation (PCV) hose.




Fig. 111: Identifying Fuel Feed & EVVAP Pipes
Courtesy of GENERAL MOTORS CORP.

17. Disconnect the fuel feed pipe (1) from the fuel rail. Refer to Quick Connect Fitting(s) Service (Metal

Collar) .



Fig. 112: View Of Fuel Rail & Injectors
Courtesy of GENERAL MOTORS CORP.

18. Remove the fuel rail bolts.

NOTE: e Remove the fuel rail assembly carefully in order to prevent damage
to the injector electrical connector terminals and the injector spray




tips. Support the fuel rail after the fuel rail is removed in order to
avoid damaging the fuel rail components.

e Cap the fittings and plug the holes when servicing the fuel system in
order to prevent dirt and other contaminants from entering open
pipes and passages.

IMPORTANT: Before removal, clean the fuel rail with a spray type engine cleaner, such

as GM X-30A or equivalent, if necessary. Follow the package instructions.
Do not soak the fuel rail in liquid cleaning solvent.

19. Remove the fuel rail.




Fig. 113: Exploded View Of Fuel Injector
Courtesy of GENERAL MOTORS CORP.

20. Remove the fuel injector lower O-ring seal (4) from each injector, if necessary.
21. Discard the O-ring seal.

Installation Procedure




Fig. 114: Exploded View Of Fuel Injector
Courtesy of GENERAL MOTORS CORP.

Lubricate NEW fuel injector lower O-ring seals (4) with clean engine oil.
Install the NEW O-ring seals (4) onto each injector, if necessary.




Fig. 115: View Of Fuel Rail & Injectors
Courtesy of GENERAL MOTORS CORP.

3. Install the fuel rail.
4. Apply a5 mm (0.2 in) band of threadlock GM P/N 12345382 (Canadian P/N 10953489), or equivalent to
the threads of the fuel rail bolts.




Refer to Fastener Notice in Cautions and Notices.

NOTE:

Install the fuel rail bolts.

5.

Tighten: Tighten the bolts to 10 N.m (89 Ib in).

Fig. 116: Identifying Fuel Feed & EVAP Pipes

Courtesy of GENERAL MOTORS CORP.

6. Connect the fuel feed pipe (1) to the fuel rail. Refer to Quick Connect Fitting(s) Service (Metal

Collarn) .




Fig. 117: View Of PCV Hose
Courtesy of GENERAL MOTORS CORP.

7. Install the PCV hose.
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Fig. 118: CPA Retainer & Tab
Courtesy of GENERAL MOTORS CORP.

8. Perform the following steps in order to connect the fuel injector electrical connectors:

1. Install the connectors to their corresponding injectors to ensure correct reassembly.
2. Connect the fuel injector electrical connector.

3. Push the CPA retainer (2) on the connector in one click.

4. Repeat the steps for each injector electrical connector.




10.

11.
12.

Fig. 119: View Of Main Ignition Coil Wire Harness Connector & Clips
Courtesy of GENERAL MOTORS CORP.

Position the engine wire harness.

Connect the following electrical connectors to the left side of the engine:
e Main coil (2)
o Fuel injectors

Install the harness clips to the fuel rail (1).

Install the CPA retainer.
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Fig. 120: View Of Right Side Main Electrical Connector
Courtesy of GENERAL MOTORS CORP.

13. Connect the following electrical connectors to the right side of the engine:
o Main coil (4)
o Fuel injectors (3)
14. Install the CPA retainer (5).
15. Install the harness clips to the fuel rail (1).
16. Connect the ETC electrical connector (2). Perform the following:
1. Connect the connector.
2. Engage the gray retainer.




17.

18.

E I E
Y ‘Tg@. 3

.__‘__\_“‘ "L.‘ 1.‘-%1 e P A

N

Fig. 121: View Of MAP Sensor & Knock Sensor Electrical Connectors

Courtesy of GENERAL MOTORS CORP.

Connect the following electrical connectors:
e MAP sensor (1)
o Knock sensor (2)
Install the knock sensor harness connector to the intake manifold.




19.
20.
21.

22,
23.

24,

Fig. 122: View Of EVAP Canister Purge Solenoid & Generator Electrical Connectors & Bracket
Nut
Courtesy of GENERAL MOTORS CORP.

Connect the EVAP purge solenoid electrical connector (1).
Connect the generator electrical connector (3).
Install the wire harness bracket nut (2).

Tighten: Tighten the nut to 5 N.m (44 b in).

Tighten the fuel fill cap.

Connect the negative battery cable. Refer to Battery Negative Cable Disconnect/Connect Procedure
(Single Battery) in Engine Electrical.

Use the following procedure in order to inspect for leaks:




Turn the ignition ON, with the engine OFF, for 2 seconds.
Turn the ignition OFF for 10 seconds.

Turn the ignition ON, with the engine OFF.

Inspect for fuel leaks.
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FUEL INJECTOR REPLACEMENT

Removal Procedure

NOTE: Use care in removing the fuel injectors in order to prevent damage to the fuel
injector electrical connector pins or the fuel injector nozzles. Do not immerse
the fuel injector in any type of cleaner. The fuel injector is an electrical
component and may be damaged by this cleaning method.

IMPORTANT: The Denso fuel injectors that are installed on the 5.3L (L59) E85 application will
not have O-rings and retaining clips serviced separately. Therefore the fuel
injectors will be replaced whenever an O-ring or clip needs to be replaced.




Fig. 123: Expanded View Of Fuel Rails & Injectors

Courtesy of GENERAL MOTORS CORP.

IMPORTANT: The engine oil may be contaminated with fuel if the fuel injectors are
leaking.

. Remove the fuel rail. Refer to Fuel Rail Assembly Replacement .
. Remove the fuel injector retainer clip (19).
. Remove the fuel injector (17).




Fig. 124: Exploded View Of Fuel Injector
Courtesy of GENERAL MOTORS CORP.

4. Discard the fuel injector retainer clip (1).
5. Remove and discard the fuel injector O-ring seals (2, 4) from the injector.

Installation Procedure




IMPORTANT: When ordering new fuel injectors, you must order the correct injector for the
application being serviced.
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Fig. 125: Identifying Fuel Injector ID Number
Courtesy of GENERAL MOTORS CORP.




1. The fuel injector (1) is stamped with a part number identification (2). A four-digit build date code (3),
which indicates the month (4), day (5), year (6), and the shift (7) that built the fuel injector.

Fig. 126: Exploded View Of Fuel Injector
Courtesy of GENERAL MOTORS CORP.

2. Lubricate the NEW fuel injector O-ring seals (2, 4) with clean engine oil.




3. Install the NEW fuel injector O-ring seals onto the fuel injector.
4. Install a NEW retainer clip (1) onto the fuel injector.

Fig. 127: Expanded View Of Fuel Rails & Injectors
Courtesy of GENERAL MOTORS CORP.

5. Install the fuel injector (17) into the fuel rail injector socket with the electrical connector facing outward.
The retainer clip (19) locks on to a flange on the fuel rail injector socket.

6. Install the fuel rail. Refer to Fuel Rail Assembly Replacement .

FUEL INJECTOR CLEANING PROCEDURE

Tools Required




e J 37287 Fuel Line Shut-Off Adapters. See Special Tools and Equipment .
J 35800-A Fuel Injector Cleaner

J 42873-1 3/8 Fuel Line Shut-Off Valve

J 42873-2 5/16 Return Pipe Shut-Off Valve

J 42964-1 3/8 Fuel Pipe Shut-Off Valve

J 42964-2 5/16 Fuel Pipe Shut-Off Valve

NOTE: e GM Top-Engine Cleaner is the only injector cleaning agent recommended.
Do not use other cleaning agents, as they may contain methanol which
can damage fuel system components.

e Under NO circumstances should the top engine cleaner be added to the
vehicles fuel tank, as it may damage the fuel pump and other system
components.

e Do not exceed a 10 percent cleaning solution concentration. Higher
concentrations may damage fuel system components. Testing has
demonstrated that exceeding the 10 percent cleaning solution
concentration does not improve the effectiveness of this procedure.

IMPORTANT: Vehicles with less than 160 km (100 mi) on the odometer should not have the
injectors cleaned. These vehicles should have the injectors replaced.

IMPORTANT: During this procedure you will need a total of 960 ml (32.4 0z) of cleaning
solution. That is 2 tanks of solution for the J 35800-A . Other brands of tools
may have a different capacity and would therefore require more or less tanks to
complete the procedure. You must use all 960 ml (32.4 0z) of solution to ensure
complete injector cleaning.




Fig. 128: Identifying Fuel Injector Cleaner J 38500-A
Courtesy of GENERAL MOTORS CORP.

1. Obtain J 35800-A (2).

IMPORTANT: Make sure the valve at the bottom of the canister (3) is closed.




10.
11.
12.
13.

14.

15.
16.

17.

18.

19.

For US dealers, empty 2 pre-measured GM Top-Engine Cleaner containers, 24 ml (0.812 0z) each, GM
P/N 12346535, into the J 35800-A .

For Canadian dealers, measure and dispense 48 ml (1.62 0z) of Top-Engine Cleaner, Canadian P/N
992872, into the J 35800-A .

If you are using any other brand of tank you will need a total of 96 ml (3.24 0z) of Top-Engine Cleaner
mixed with 864 ml (29.16 o0z) of regular unleaded gasoline.

Fill the injector cleaning tank with regular unleaded gasoline. Be sure to follow all additional instructions
provided with the tool.

Electrically disable the vehicle fuel pump by removing the fuel pump relay and disconnecting the oil
pressure switch connector, if equipped.

Disconnect the fuel feed and return line, if equipped, at the fuel rail. Plug the fuel feed and return line, if
equipped, coming off the fuel rail with J 37287 , or J 42964-1 , and J 42964-2 or J 42873-1 , and J 42873-
2 as appropriate for the fuel system. See Special Tools and Equipment .

Connect the J 35800-A to the vehicle fuel rail.

Pressurize the J 35800-A to 510 kPa (75 psi).

Start and idle the engine until it stalls due to lack of fuel. This should take approximately 15-20 minutes.
Disconnect J 35800-A from the fuel rail.

Reconnect the vehicle fuel pump relay and oil pressure switch connector, if equipped.

Remove J 37287 or J 42964-1 , and J 42964-2 or J 42873-1 , and J 42873-2 and reconnect the vehicle
fuel feed and return lines. See Special Tools and Equipment .

Start and idle the vehicle for an additional 2 minutes to ensure residual injector cleaner is flushed from the
fuel rail and fuel lines.

Repeat steps 1-5 of the Injector Balance Test, and record the fuel pressure drop from each injector.

Subtract the lowest fuel pressure drop from the highest fuel pressure drop. If the value is 15 kPa (2 psi) or
less, no additional action is required. If the value is greater than 15 kPa (2 psi), replace the injector with
the lowest fuel pressure drop.

Add one ounce of Port Fuel Injector Cleaner, GM P/N 12345104 (Canadian P/N 10953467), to the

vehicle fuel tank for each gallon of gasoline estimated to be in the fuel tank. Instruct the customer to add
the reminder of the bottle of Port Fuel Injector Cleaner to the vehicle fuel tank at the next fill-up.

Advise the customer to change brands of fuel and to add GM Port Fuel Injector Cleaner every 5 000 km
(3,000 mi). GM Port Fuel Injector Cleaner contains the same additives that the fuel companies are
removing from the fuel to reduce costs. Regular use of GM Port Fuel Injector Cleaner should keep the
customer from having to repeat the injector cleaning procedure.

Road test the vehicle to verify that the customer concern has been corrected.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE SOLENOID VALVE REPLACEMENT

Removal Procedure




Fig. 129: View Of Top Engine Cover
Courtesy of GENERAL MOTORS CORP.

1. Remove the engine sight shield. Refer to Engine Sight Shield Replacement (6.0L (LQ4)) in Engine
Mechanical.
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Fig. 130: Pushing Evaporative Emission (EVAP) Pipe Quick Connect Fitting Retainer Inward

Courtesy of GENERAL MOTORS CORP.

2. Push the evaporative emission (EVAP) pipe quick connect fitting retainer inward.




Fig. 131: Top View Of Engine
Courtesy of GENERAL MOTORS CORP.

3. Disconnect the EVAP pipe (2) from the EVAP purge solenoid (1).




Fig. 132: View Of EVAP Purge Solenoid Bolt, Solenoid & Isolator

Courtesy of GENERAL MOTORS CORP.

. Disconnect the EVAP purge solenoid electrical connector.
. Remove the EVAP purge solenoid mount bolt (2).
. Remove the EVAP purge solenoid (3) and the insulator (1) from the engine.




Installation Procedure

Fig. 133: View Of EVAP Purge Solenoid Bolt, Solenoid & Isolator
Courtesy of GENERAL MOTORS CORP.

1. Install the insulator (1) on the EVAP canister purge valve (3).
2. Install the EVAP canister purge valve (3) to the engine.




NOTE: Refer to Fastener Notice in Cautions and Notices.

3. Install the EVAP canister purge valve mount bolt (2).

Tighten: Tighten the EVAP canister purge valve mount bolt to 10.5 N.m (93 Ib in).

Fig. 134: Top View Of Engine
Courtesy of GENERAL MOTORS CORP.

4. Connect the EVAP pipe (2) to the EVAP canister purge valve (1).
5. Connect the EVAP canister purge valve electrical connector.




Fig. 135: View Of Top Engine Cover
Courtesy of GENERAL MOTORS CORP.

6. Install the engine sight shield. Refer to Engine Sight Shield Replacement (6.0L (LQ4)) in Engine
Mechanical.

EVAPORATIVE EMISSION (EVAP) CANISTER VENT SOLENOID VALVE REPLACEMENT




Removal Procedure

Fig. 136: Vent Pipe & EVAP Canister Vent Valve Electrical Connector
Courtesy of GENERAL MOTORS CORP.

Raise the vehicle. Refer to Lifting and Jacking the Vehicle in General Information.
Disconnect the vent pipe from the evaporative emission (EVAP) canister vent valve.
Disconnect the EVAP canister vent valve electrical connector.

Detach the EVAP canister vent valve from the EVAP canister vent valve bracket.
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Installation Procedure




Fig. 137: Vent Pipe & EVVAP Canister Vent Valve Electrical Connector
Courtesy of GENERAL MOTORS CORP.

Install the EVAP canister vent valve to the EVAP canister vent valve bracket.
Connect the EVAP canister vent valve electrical connector.

Connect the vent pipe to the EVAP canister vent valve.

Lower the vehicle.

oo

EVAPORATIVE EMISSION (EVAP) SYSTEM HOSES/PIPES REPLACEMENT (ENGINE
COMPARTMENT EVAP PIPE)

Removal Procedure

IMPORTANT: When replacing the evaporative emission (EVAP) pipe, always replace the pipe
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with original equipment or parts that meet the GM specifications for this part.
The replacement pipe must have the same type of fittings as the original pipe in
order to ensure the integrity of the connection.

Fig. 138: Top View Of Engine

Courtesy of GENERAL MOTORS CORP.

Clean the pipe connections and the surrounding areas before disconnecting in order to avoid possible
contamination of the EVAP system.

Disconnect the engine compartment EVAP pipe (2) at the EVAP canister purge solenoid (1).
Disconnect the engine compartment EVAP pipe (3) at the chassis EVAP pipe.
Remove the EVAP pipe from the engine.

Cap the EVAP canister purge solenoid and the chassis EVAP pipe in order to prevent possible EVAP
system contamination.




Installation Procedure

Fig. 139: Top View Of Engine
Courtesy of GENERAL MOTORS CORP.

Remove the caps from the EVAP canister purge solenoid and the chassis EVAP pipe.
Install the EVAP pipe on the engine.

Connect the engine compartment EVAP pipe (3) to the chassis EVAP pipe.

Connect the engine compartment EVAP pipe (2) to the EVAP canister purge solenoid (1).

oo

EVAPORATIVE EMISSION (EVAP) SYSTEM HOSES/PIPES REPLACEMENT (CHASSIS EVAP
PIPE)

Removal Procedure




IMPORTANT: When replacing the EVAP pipe, always replace the pipe with original equipment
or parts that meet the GM specifications for this part. The replacement pipe

must have the same type of fitti