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Computers and Control Systems: Pinpoint Tests
Test HE: Exhaust Gas Recirculation (EGR) Systems

EGR VACUUM REGULATOR
SOLERCID
E FRESH AIR

‘D.P.F. EGR SENSOR USED ON SOME
APPLICATIONS

DOWNSTREAM UPSTREAM
PRESNSSUREE HOSE PRESSURE HOSE
(INTAKE SIDE) (EXHALST SIDE)

Exhaust Gas Recirculation (EGR) System

NOTE

This Pinpoint Test is intended to diagnose the following:

Differential pressure feedback EGR sensor

Exhaust Gas Recirculation (EGR) valve

EGR vacuum regulator solenoid

Orifice tube assembly

Differential pressure feedback EGR sensor pressure hoses
Vacuum lines

Harness circuits: VREF, DPFE, SIG, SIG RTN, EVR, EVR PWR
Powertrain Control Module (PCM)

Pinpoint Test Schematics and Connectors

DIFFERENTIAL PR
FEEDBACK EGR S
HARNESS CONNE

PCM PIN 65 @——DPF EGR

PCM PIN 91 ®—— SIG ATN

PCM PIN 90 @—— VREF

NOTE: ALL HARNESS CONNECTORS ARE
VIEWED INTO MATING SURFACE  agp15021

Taurus/Sable 3.0L 4V (Differential Pressure Feedback EGR Sensor)
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DIFFERENTIAL PRESSURE
FEEDBACK EGR SENSOR

HARNESS CONNECTOR

PCM PIN C41 O DPFEGR
PCM PIN C17 &— SIG RTN

PCM PIN C20 (&~ yRer

NOTE: ALL HARNESS GONNECTORS ARE
VIEWED INTO MATING SURFACE  pa422.8

LS6/LS8 (Differential Pressure Feedback EGR Sensor)

" DIFFERENTIAL PRESSURE
FEEDBACK EGR SENSOR
HARNESS CONNECTOR

PCM PIN 65 (@)=——DPFEGR
PCM PIN91 {&—— SiG RTN

PCM PIN 90 {#}——— VREF

NOTE: ALL HARNESS CONNECTORS ARE
VIEWED INTO MATING SURFACE A a4n08.A

All Others (Differential Pressure Feedback EGR Sensor)

EGR VACUUM
REGULATOR
SOLENOID
HARNESS
FROM
POWER CONNECTOR

RELAY

PCM PIN A32/A33 VPWR

PCMPIN C16 (Q}————EGRVR

NOTE: ALL HARNESS CONNECTORS ARE
VIEWED INTO MATING SURFACE AA4B24-B

LS6/LS8 (EGR Vacuum Regulator Solenoid)

All Others (EGR Vacuum Regulator Solenoid)
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Test Sieps Resuits -3 Action to Take

DTC P1400: DETERMINE PRESENT DPFEGRPID
VOLTAGE

+ Key on, engine off.
» Access DPFEGR PID.
Is DPFEGR PiD voltage less than 0.2 volt?

HE2 | ATTEMPTTO INDUCE OPPOSITED.P.F.EGR
SENSORVOLTAGE

» DisconnectD.P.F. EGR sensor.

» Key on, engine off.

« Is DPFEGR PID value between 4.0 and 6.0
volts?

CHECK VREF AND SIG RTN CIRCUITS FOR OPEN

INHARNESS TOD.P.F. EGR SENSOR

- Measure voltage between VREF and SIG RTN Yes
circuits at the D.P.F. EGR sensor hamess No

connector.
« Is VREF voltage between 4.0 and 6.0 volis?

CHECKDPFEGR CIRCUIT FORSHORTTO
GROUND AND SIG RTN IN HARNESS

Note: Refer to the PCM connector pin numbers in Yes

the beginning of this pinpoint test.

« Disconnect scan tool from DLC.

» Disconnect PCM.

» Measure resistance between DPFEGR and
SIG. RTN circuits at the PCM harness
connector.

Measure resistance between DPFEGR circuit
at the PCM harness connector and battery
negative post.

Is each resistance greater than 10,000
ohms?

PERFORM WIGGLE TEST OCND.P.F.EGR
SENSOR AND CIRCUIT WHILE MONITORING
DPFEGR PID FOR A SUDDEN CHANGE

»  While monitering DPFEGR PID, tap on the
D.P.F. EGR sensor and wiggte the wiring while
looking for a sudden change in value as an
indication of an intermittent.

*» Is intermittent faull found?

DTC P1401: DETERMINE PRESENT DPFEGR F{D
VOLTAGE

* Key on, engine off.
» Access DPFEGR PID with a scan tool.

- Is DPFEGR PID voltage greater than 4.0
volis?

m CHECK DPFEGR CIRCUIT FOR SHORT TO PWR

Disconnect D.P.F. EGR sensor. Yes
Key on, engine off. No
Measure voltage between DPFEGR circuit at

the D.P.F. EGR sensor harness connector and

chassis greund.

Is voltage greater than 10.5 volis?

HE1 - HE11

Fault is currently present.
KEY OFF. GOto HE2.

Fault is intermittent. GO to
HES5.

—3| REPLACE D.P.F. EGR

Sensor.
GOto HE3.

KEY OFF.GOto HE4.
GOto C1.

REPLACE PCM (refer to
Flash Electrically
Erasable Programmahle
Read Only Memory
(EEPROM)).

REPAIR short circuit.

REPAIR as necessary.

Unable to duplicate or
identify fault at this time. GO
to Z1.

Fault is currently present.
KEY OFF. GO to HE11.

Fault is intermittent. GO to
HE19.

KEY OFF.GOto HE12.
GOto HE13.
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[ TestSteps |

CHECK DPFEGR CIRGUIT FOR SHORT TC PWR
W INHARNESS
Note: Refer to the PCM connegtor pin numbers in REPAIR shaort circuit.
the beginning of this pinpoint test. REPLACE damaged PCM.
» Disconnect PCM.
= Key on, engine off.
+ Measure voltage between DPFEGR circuit at
the PCM hamess connector and the battery
negative post.
Is voltage greater than 1C.5 volts?

INDUCE OPPOSITE D.P.F. EGR SENSOR
VOLTAGE

« GConnect a jumper wire between DPFEGR and - REMOVE jumper. GOto
S1G RTN circuits atthe D.P.F. EGR sensor HE14.

harness connector. j L{nable to induce opposite
Note: If a scan tool communication concern signal. KEY OFF. GO 1o
exists, key off, remove jumper immediately HE16.

and GO to HE18,

» Access DPFEGR PID.
- Is DPFEGR PID voltage less than 0.05 voli?

[HE14 | CHECK VREF VOLTAGE TOD.P.F.EGRSENSOR -

GOto HE1S.
GOto C1.

+  Measure voltage between VREF and SIG RTN
circuits at the D.P.F. EGR sensor harness
connector.

« Is VREF voliage between 4.0 and 6.0 volis?

CHECK DPFEGR CIRCUIT FOR SHORT TO VREF
INHARNESS

+ Disconnect PCM. REPLACE D.P.F.EGR
» Measure resistance between DPFEGR and Sensor.
VREF circuits at the PCM harness connector. PAIR shart circui
(For LS6/LS8 measure to both VREF pins.) REPAIR short gircuit.
+ Is resistance greater than 10 K chms?

CHECK DPFEGR CIRCUIT FOROPEN IN .
HARNESS

= Disconnect PCM. Yes GOto HE17.
Measure resistance of DPFEGR circuit —
between PCM hamess connector pin and REPAIR open circut.
D.P.F. EGR sensor harness connector.

+ Is resistance less than 5.0 ohms?

HE17 | CHECK SIG RTN CIRCUIT FOROPENIN
HARNESS

Measure resistance of SIG RTN circuit Yes REPLACE PCM (refer to

between PCM harness connector pin and Flash Elactrically

D.P.F. EGR sensor harness connector. Erasable Programmable

Is resistance less than 5.0 ohms? Read Only Memory
(EEPROM]).

REPAIR open Gircuit.

HE12 - HE17
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Test Steps

CHECK DPFEGR CIRCUIT FOR SHORT TC VREF
INHARNESS

Disconnect PCM. Yes
Measure resistance between DPFEGR and

VREF circuits at the PCM harness connector.

(For LSB/LS8 measure to both VREF pins.)

Is resistance greater than 10,000 ohms?

SENSOR AND CIRCUIT WHILE MONITORING

W COMPLETE A WIGGLE TESTOND.P.F.EGR

DPFEGR PID FOR A SUDDEN CHANGE

While monitoring DPFEGR PID, tap on the
D.P.F. EGR sensor and wiggle the wiring while
looking for a sudden change in value as an
indication of an intermittent.

Is intermittent fault found?

DTC P0402: CHECK FOR EGR FLOW AT IDLE
WITH EGR YACUUMHOSE DISCONNECTED

Note: If DTC P1405 is in continuous memory, Yes
diagnose that first starting with HES0.

Disconnect vacuum hose at EGR valve and
plug hose.

Run Key Cn Engine Running (KOER) Self-Test.
Is KOER DTC P0402 output or unable to run
KOER Self-Test due to engine stall or no
start?

CHECKFOR EGR FLOW AT IDLEWITH EGR
VACUUMHOSE CONNECTED

EGR vacuum hose connected. Yes
Run KOER Seli-Test.

Is KOER DTC P0402 output or unable to run

KOER Self-Test due to engine stall or no

start?

HE18 - HE21

REPLACE PCM (refer to
Flash Electrically
Erasable Programmable
Read Only Memory
{EEPROM)).

REPAIR short circuit.

REPAIR as necessary.

Unable to duplicate ar
identify fault at this time, GO
to Z1.

KEY OFF. INSPECT pressure
hoses first for pinching and
icing. If OK, REMOVE and
INSPECT the EGR valve and
EGR tube for signs of
contamination, unusual wear,
carbon deposits, binding and
other damage. REPAIR as
necessary.

RECONNECT vacuum hose
to EGR valve. GO to HE21.

There is possible EGR flow
atidle. GO to HE22.

Fault is intermittent.
INSPECT pressure hoses for
pinching and icing. REPAIR
as necessary. If OK, GO to
HE30.
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Test Steps Results — Action to Take

CHECK EGR SYSTEM VACUUMHOSES FOR
INTEGRITY AND CONNECTION
Note: A pinched or plugged EGR vacuum hose can —3| RECONNECT vacuum hoses.
trap vacuum between the EGR vacuum regulator GO to HE23.
solenoid and EGR valve not allowing the EGR —| REPAIR vacuum hoses as
valve to close. i necessary.
» Trace each vacuum hase from EGR vacuum
regulator sclenoid and verify that each hose is
connected correctly. (Refer to vehicle vacuum
diagram label.}
Verify that the EGR valve vacuum hose is not
pinched or plugged and routed properly.
Are vacuum hoses OK?

CHECKD.P.F.EGRSENSOR QUTPUT BY
APPLYING VACUUMWITHHAND PUMP

Disconnect pressure hoses at D.P.F. EGR —| REPLACE D.P.F.EGR
Sensor. sensor.

Connect a hand vacuum pump to the —| RECONNECT D.P.F.EGR
downstream connection at sensor (intake sensor. GO to HE24.
manifold side of sensor or the smaller

diameter pickup tube).

Key on, engine off.

Access DPFEGR PID and note PID value.

Apply 27 to 30 kPa (8 to 9 in-Hg) vacuum to the

D.P.F. EGR sensar and hold for a few secons.

Quickly release vacuum.

-— The DPFEGR PID voltage must be between
0.2 and 1.3 volt with the key on and no
vacuum applied.

The DPFEGR PID voltage must increase to
greater than 4.0 volts with the vacuum
applied,

The DPFEGR PID must drop to less than
1.5 volts in less than 3 seconds when
vacuum is released.

Does the DPFEGR PID voltage indicate a

fault in the D.P.F. EGR sensor?

CHECKFOREGR FLOW AT IDLEWITHEGR
VACUUM REGULATOR SOLENOID CONNECTOR
OFF

Disconnect vacuum hose at EGR valve and This indicates a fault in the
connect hose to vacuum gauge. EGR vacuum regulator
Start engine and bring to an idle. solencid. KEY OFF. GO to
While monitoring vacuum gauge, disconnect HE25.
the EGR vacuum regulator solenoid harness KEY OFF. GO to HE26
connectar. ) )
— The EGR valve requires vacuum greater

than 5.4 kPa (1.6 in-Hg) to begin to cpen.

If the vacuum reading remains greater

than 5.4 kPa (1.6 in-Hg) after the EGR

vacuum reguiator solenoid is electrically

disconnected, this would indicate a

mechanical fault in the EGR vacuum

regulator solenoid.
Does the EGR vacuum remain greater than
5.4 kPa {1.6 in-Hg) at idle even after EGR
vacuum regulator solencid is electrically
disconnected?

HE22 - HE24
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Test Steps ' Action to Take

INSPECT EGR VACUUM REGULATOR SOLENOID
VENT FORPLUGGING

Note: A plugged EGR vacuum regulator sclenoid Yes —| REPAIR EGR vacuum
No —

regulator sclenoid as
necessary. If unable to
repair, REPLACE EGR

vent will not allow EGR vacuum to vent to

atmosphere.

+ Discannect EGR vacuum regulator solenoid
vacuum hoses. vacuum regulator salenocid.
Remove EGR vacuum regulator solenoid vent REPLACE EGR vacuum
cap (if removable). regulator solenoid.
Remove filter and inspect for blockage or icing
in some cases.

With the EGR vacuum supply port plugged,
apply 34 to 51 kPa (10 to 15 in-Hg) of vacuum
directly to EGR vacuum regulator solenoid
vacuum source port with a hand vacuum pump.
If the vacuum holds cr is slow to release to
atmosphere, the EGR vacuum regulator
solenoid vent could be plugged or restricted.

EGR VACUUM REGULATOR

SOLENOID
VENT \

VACUUM SUPPLY
PORT PLUGGED

APPLY YACUUM
TO SCURCE PORT AADBIT-A
» Is the EGR vacuum regulator solenoid vent
or vent filter plugged or restricted?

MEASURE EGR VACUUM REGULATOR
SOLENOID COIL RESISTANCE

+ Measure resistance across EGR vacuum Yes —| GO0 HE27.

regulator solencid. No —| REPLACE EGR vacuum
Is resistance baetween 26 and 40 ochms? regulator solenoid.

HE27 | CHECK EGRVR CIRCUIT FOR SHORTTO
GROUND IN HARNESS

Note: Refer to the PCM connector pin numbers in —} GOto HE28.
the beginning of this pinpoint test. | REPAIR short circuit.
Disconnect scan tool from DLC.
Disconnect PCM.
Measure resistance between EGRVR circuit at
the PCM harness connector and battery
negative post.
Is resistance greater than 10,000 ohms?

HE25 - HE27
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Test Steps Action to Take
| HE28 | CHECK EGRVR CIRCUIT FOR SHORT TO VREF
+ Measure resistance hetween EGRVR and Yes —| REPLACE PCM (refer to
VREF circuits at the PCM harness connector. Flash Electrically
No -

(For LSB/LS8 measure to both VREF pins.)
+ |s resistance greater than 10,000 chms?

Erasable Programmable
Read Only Memory
(EEPROM)).

REPAIR short circuit.

CHECKD.P.F.EGR SENSOR CUTPUT BY
APPLYING VACUUM WITH HAND PUMP
Disconnect pressure hoses at D.P.F, EGR Yes —| REPLACE D.P.F.EGR
sensor. sensor.
Connect a hand vacuum pump to the No —| RECONNECT D.P.F.EGR
downstream connection at sensor (intake sensor. GO to HE31.
manifold side of sensor or the smaller
diameter pickup tube).
Key on, engine off.
Access DPFEGR PID and note PID value.
Apply 27 10 30 kPa (8 to 9 in-Hg) vacuum to the
D.P.F. EGR sensor and hold for a few seconds
Quickly release vacuum.

— The DPFEGR PID voltage must be between
0.2 and 1.3 volt with the key on and no
vacuum applied.

The DPFEGR PID voltage must increase to
greater than 4.0 volts with the vacuum
applied.

The DPFEGR PID must drop to less than
1.5 volts in less than 3 seconds when
vacuum is released.

Does the DPFEGR PID voltage indicate a

faultin the D.P.F. EGR sensor?

HE?28 - HE30
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Test Steps

HE31 | CHECKD.P.F. EGR SENSORVOLTAGE WHILE
EXERCISING EGR VALVE

Key cn, engine off.
View DPFEGR PID and make note of voltage.

— Typical D.P.F. EGR sensor voltage with no
EGR flow is between 0.2 and 1.3 volt.
Disconnect vacuum hose at EGR valve and
plug hose.
Connect a hand vacuum pump to EGR valve.
Start engine and bring to idle.
Observe DPFEGR PID at idle and compare to
the key on engine off voltage. (A higher
voltage at idle could be due to a non-seating
EGRvalve.)
Apply just enough vacuum to EGR valve to
open it 7-10 kPa {2-3 in-Hg) without stalling
engine and release vacuum. Repeat several
times while ohserving DPFEGR PID. (DPFEGR
PID voltage must increase as valve begins to
open and return to initial value as vacuum is
released. A slow to return voltage could be an
indication of a binding or a slow-closing EGR
valve.)

Does the DPFEGR PID velitage indicate an
open, binding or slow-closing EGR valve?

HE32| MONITOREGR VALVE VACUUMWHILE
WIGGLING EGRVR CIRCUIT

Note: An intermittent short to GND in the EGRVR

circuit will cause the vacuum applied to the EGR

valve to be higher than normal while the short is

present. The vacuum available at the EGR valve at

idle is normally below 3.4 kPa {1.0 in-Hg) and it

takes about 5.4 kPa (1.6 in-Hg} for the valve to

begin to open.

» Remove hand vacuum pump.

» Connect vacuum gauge to EGR valve vacuumn
hose.

Key on, engine running.

Observe vacuum gatuge for an indication of a

fault while performing the following:

— Lightly tap an the EGR vacuum regulator
solenoid; wiggle the EGR vacuum
regulator solenoid connector and vehicle
harness between solenoid and PCM. A
fault is indicated by a sudden jump in
vacuum reading.

Is intermitient fault found?

HE31 - HE32

Page 9

Results

ﬁ

Action io Take

REMOVE and INSPECT the
EGR valve for signs of
contamination, unusual wear,
carbon deposits, binding and
other damage. REPAIR as
necessary.

KEY OFF.GOto HE32.

ISOLATE faultand REPAIR
as necessary.

—| RECONNECT vacuum hose.

KEY OFF. GOto HE33.
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INSPECT EGR VACUUM REGULATOR SOLENOID
AND VACUUMHOSES FOR POTENTIAL
PLUGGING

* Remove EGR vacuum regulator solenoid vent
filter and inspect for contamination and
excessive water absorption. (In cold climate,
excessive water in filter could freeze and plug
the EGR vacuum regulator solenoid vent.)
Inspect EGR vacuum hose for possible
blockage or pinching.

Is EGR vacuum regulator solenoid vent or
filter contaminated or vacuum hose
plugged?

Inspect upstream hose at D.P.F. EGR sensor
and orifice tube assembly for disconnect or
poor connection.

Is hose off or poorily connected?

ORIFICE
TUBE
ASSEMBLY

EXHAUST MANIFOLD
UPSTAEAM
PRESSURE
HOSE

A21168-B
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Action to Take

REPAIR EGR vacuum
regulator solenoid or EGR
vacuum hose as necessary.

Unable to duplicate or
identify fauit at this time. GO
to Z1.

REPAIR as necessary.
COMPLETE EGR Monitor
Repair Verification Drive
Cycle. (REFER to Drive
Cycles.)

GOto HES51.

INSPECT UPSTREAM PRESSURE HOSE FOR
PLUGGING

Note: It is essential that the D.P.F. EGR pressure
haose used is the correct repair part and not a
substitute.

« Visually inspect upstream pressure hose

routing. Hose must nct be pinched or have dips

in it where water could settle or freeze.

Remove upstream pressure hose and carefully

inspect for plugging, water or leaks.
» Is there a fault detected in the hose?

REPAIR or REPLACE
upstream pressure hose as
necessary. COMPLETE EGR
Monitor Repair Verification
Drive Cycle (REFER to

Drive Cycles).

—| GOto HE52.

Yes

HE33 - HE51
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Test Steps Action to Take

pickup tube at the orifice tube assembly for
plugging or damage.
Is the D.P.F. EGR sensor or orifice tube

assembly as necessary.
COMPLETE EGR Monitor
Repair Verification Drive
Cycle. (REFER to Drive
Cycles.)

CHECK ORIFICE TUBE ASSEMBLY ANDD.P.F.
EGR SENSOR
+ Inspect the upstream connection on the D.P.F. Yes —| REPAIR or REPLACE D.P.F.
EGR sensor for plugging or damage at the EGR sensor or orifice tube
sensor.
Inspect the exhaust manifold side pressure
No -

assembly plugged or damaged?

CHECK D.P.F.EGRSENSOROQUTPUT BY
APPLYING VACUUMWITH HAND PUMP

Disconnect pressure hoses at D.P.F. EGR Yes

GOto HES3.

REPLACE D.P.F.EGR

sensor.
Connect a hand vacuum pump to the
downstream connection at sensor (intake
manifold side of sensor or the smaller
diameter pickup tube).

Key on, engine off.

sensor. COMPLETEan EGR
Manitor Repair Verification
Drive Cycle (REFER to
Drive Cycles).

Unable to duplicate or
identify fault at this time. GO

Access DPFEGR PID and note PID value.
Apply 27 t0 30 kPa (8 to 9 in-Hg) vacuum to the
D.P.F. EGH sensar and hold for a few seconds.
Quickly release vacuum.

— The DPFEGR PID voltage must be between
0.2 and 1.3 volt with the key on and no
vacuum applied.

The DPFEGR PID voltage must increase to
greater than 4.0 volts with the vacuum
applied.

The DPFEGR PID must drop to less than
1.5 volts in less than 3 seconds when
vacuum is released.

Does the DPFEGR PID vollage indicate a

faultin the D.P.F. EGR sensor?

to 21.

HES52 - HES3
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Test Steps Action to Take

DTC P1406: INSPECT DOWNSTREAM
PRESSURE HOSE CONNECTIONS
Note: If the fault is currently present, DTC P1408 Yes ~3| REPAIR as necessary.
will be output in Key Cn Engine Running (KOER) No - GO0 HESY.
Self-Test.
* Inspect downstream hose at D.P.F. EGR
sensor and orifice tube assembly for
disconnect or poor connection.
+ Is hose OFF or pootly connected?
D.P.F. EGR
1 T
ORIFICE
HOSE TUBE
o m] ASSEMBLY
EXHAUST MANIFOLD
UPSTREAM ,
PRESSURE
HOSE
es -
o
es
o

substitute.
Visually inspect downstream pressure hose
routing. Hose must not be pinched or have dips
in it where water can settle or freeze,
Remove downstream pressure hose and
carefully inspect for plugging, water or leaks.
Is there a fault detected in the hose?

HES2 | CHECK ORIFICE TUBE ASSEMBLY AND D.P.F.
EGRSENSOR
Inspect the connections at the D.P.F. EGR Y —| REPAIR or REPLACE D.P.F.
N

— GOto HEB2.

INSPECT DOWNSTREAM PRESSURE HOSE FOR
PLUGGING
Note: It is essential that the D.P.F. EGR sensor h'{ REPAIR or REPLACE as
pressure hose Is the correct repair part and not a necessary.
N

EGR sensor or orifice tube
assembly as necessary.

—| GOto HE63.

sensor for plugging or damage.

Inspect the intake manifold side pressure
pickup tube and orifice tube assembly for
plugging, loose connection or damage.
Is the D.P.F. EGR sensor or orifice tube
assembly plugged, loose or damaged?

HEGO - HEG2
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Tesi Steps Resulis — Action to Take

CHECK EGR SENSQR QUTPUT BY APPLYING
VACUUM WITHHAND PUMP

Disconnect pressure hoses at D.P.F. EGR —| REPLACE D.P.F. EGR
SEensor. Sensor.

Connect a hand vacuum pump to the Unable to duplicate or
downstream connection at sensor (intake identify fault at this time. GO
manifold side of sensor of the smaller to 21,

diameter pickup tube).

Key on, engine off.

Access DPFEGR PID and note PID value.

Apply 27 to 30 kPa (8 to 9 in-Hg) vacuum to the

D.P.F. EGR sensor and hold for a few seconds.

Quickly release vacuum.

— The DPFEGR PID vottage must be between
0.2 and 1.3 volt with the key on and no
vacuum applied.

The DPFEGR PID voltage must increase to
greater than 4.0 volts with the vacuum
applied.
The DPFEGR PID must drop ta less than
1.5 volts in less than 3 seconds when
vacuum is released.

+ Does the DPFEGR PID voltage indicate a

tault in the D.P.F. EGR sensor?

DTC P0401: RUN KOER SELF-TEST

Run KOER Seli-Test. Fault is currently present.
+ Is KOER DTC P1408 output? GO to HE71.

GO to HE90.
DTC P1408: RETRIEVE CONTINUOUS MEMORY
DTCS

Note: If any DTC other than DTC P1406 is output, GO to HES60.
record DTC and refer to Diagnostic Trouble Code GOto HE72.
(DTC) Charts after completing this
Pinpoint Test.

Retrieve all Continuous Memory DTCs.
» |Is DTC P1406 output?

HEG3 - HE71
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Test Steps

Disconnect vacuum hose at EGR valve and
connect hose to a vacuum gauge.

Note: Since the EGR vacuum hose is
disconnected, ignore DTCs during this KOER
Self-Test.

Run Key On Engine Running (KOER) Self-Test
while monitoring gauge. Approximately 30
seconds into test, EGR flow will be requested
for a few seconds. The vacuum at this time
should increase above 5.4 kPa {1.6 in-Hg) to
open the valve.

Does the vacuum increase to 10 kPa (3.0
in-Hg) or greater at any time during KOER
Self-Test?

HOSES

HE73 | INSPECT D.P.F. EGR SENSOR PRESSURE

UPSTREAM

Visually inspect both pressure hoses for
reversed connection at D.P.F. EGR sensor or
at orifice tube assembly.

inspect both hoses for improper routing.

Hoses should not be pinched or have dips
where water could settie or freeze.

Inspect both hoses for leaks and blockage.
Inspect D.P.F. EGR sensor and orifice tube
assembly for blockage or damage at the
pickup tubes.

Is a fault detecled?

DOWNSTREAM

DRFEEGR ppessyRE

SENSOR

PICKUP

TUBES ORIFICE

TUBE
g ASSEMBLY

EXHAUST MANIFOLD

PRESSURE
HOSE

A21169-B
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Action fo Take

HE72 | RUN KOER SELF-TESTWHILE MONITORING EGR
VACUUM
Yes —
No -

Yes

No

HE72 - HE73

The vacuum indicated is
sufficient to cpen the EGR
valve. Fault is unlikely to be
in EGR vacuum control
system. KEY OFF. GO to
HE73.

The vacuum indicated is
insufficient to open the EGR
valve. KEY OFF. GOto
HE80.

REPAIR pressure hoses as
necessary.

GOto HE74.
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Test Steps Action to Take

HE74

CHECKD.P.F.EGR SENSOR OUTPUT BY
APPLYING VACUUM WITH HAND PUMP

Disconnect pressure hoses at D.P.F. EGR
sensor.

Connect a hand vacuum pump to the
downstream connection at sensor {intake
manifold side of sensor or the smaller
diameter pickup tube.)

Key on, engine off.

Access DPFEGR PID and note PID value.
Apply 27-30 kPa (8-9 in-Hg) vacuum to the
D.P.F. EGR sensor and hald for a few seconds.
Quickly release vacuum,

— The DPFEGR PID voltage must be between
0.2 and 1.3 valt with the key on and no
vacuum applied.

— The DPFEGR PID voltage must increase to
greater than 4.0 volts with the vacuum
applied.

— The DPFEGR PID must drop to less than
1.5 volts in less than 3 seconds when
vacuum is released.

Does the DPFEGR PID voltage indicate a

faultin the D.P.F. EGR sensor?

CHECK EGR VALVE FUNCTION BY APPLYING
VACUUMWITHHAND PUMP

Disconnect vacuum hose at EGR valve and Yes

plug hose.

Connect a hand vacuum pump to EGR valve.

Start engine and bring to idle.

Access DPFEGR and rpm PIDs.

Slowly apply 27 to 34 kPa (8 to 10 in-Hg) of

vacuum to the EGR valve and hold it for 10

seconds. If engine wants to stall, increase rpm

with throttle to maintain a minimum of 1000

rpm.

Lock for the following:

— EGR valve starts opening at about 5.4
kPa (1.6 in-Hg) vacuum indicated by
increasing DPFEGR PID voltage.
DPFEGR PID voltage increasing until EGR
valve is fully apen. DPFEGR PID must read
2.5 volts minimum with full vacuum
applied.

DPFEGR PID voitage steady when
vacuum is held. If voltage drops within a
few seconds, the EGR valve or vacuum
source can be leaking.

Does the DPFEGR PID voltage indicate that

the EGR valve Is operaling as described in

this test?

HE74 - HE76

REPLACED.P.F.EGR
sensar.

RECONNECT pressure
hoses. GO to HE76.

GOto HEBS.

REMOVE and INSPECT the
EGR valve for signs of
centamination, unusual wear,
carbon deposits, binding,
leaking diaphragm and other
damage. If EGR valve is OK,
look for an obstructed EGR
port in the intake manifold or
plugged orifice tube
assembly. REPAIR as
necessary.
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Test Steps Action to Take

CHECK VACUUM SOURCE AND VACUUM HOSES
TOAND FROM EGR VYACUUM REGULATOR
SOLENOID
+ Inspect vacuum lines between vacuum source Yes —| KEY QFF. GO to HEB1.
and EGR vacuum regulator solenoid and No —| ISOLATE fault and REPAIR
between EGR vacuum regulator solenoid and as necessary
EGR valve for leaks, kinks, disconnects, :
blockage, routing or any damage.
Disconnect vacuum hoses at EGR vacuum
regulator solenoid.
Connect EGR vacuum regulator solenoid
vacuum source hose to a vacuum gauge.
With engine wz.m and at idle, take vacuum
gauge reading.
Is the vacuum gauge reading a minimum of
51 kPa (15 in-Hg) at idle and vacuum lines
OK?

CHECKVPWRVOLTAGETOEGRVACUUM
REGULATOR SOLENOID

Disconnect EGR vacuum regulator solenaid.
Key on, engine off.

Measure VPWR circuit voltage at EGR vacuum
regulator solenocid harness connector,

Is EGR vacuum regulator solenoid VPWR
voltage greater than 10.5 volts?

CHECK EGR VACUUM REGULATOR SOLENOID
RESISTANCE

Measure EGR vacuum regulator solenoid
resistance.

Is solencid resistance between 26 and 40
ohms?

KEY OFF. GO to HEB2.
REPAIR open circuit.

GOto HE83.

REPLACE EGR vacuum
regulator solencid.

the beginning of this pinpaint test. KEY OFF. GO to HES4.

+ Disconnect PCM.

+ Key on, engine aff.

+ Measure voltage between EGRVR circuit at
the PCM harness connector anc battery
negative post.

+ Is voltage greater than 1.0 volt?

|HEB4 | CHECK EGRVR CIRCUIT FOR OPEN IN HARNESS

+ Measure resistance of EGRVR circuit between
PCM harness connector pin and EGR vacuum
regulator solenoid harngss connector.

« Is resistance less than 5.0 ohms?

RECONNECT PCM and EGR
vacuum regulator solenoid.
GOto HE8S.

REPAIR openin EGRVR
circuit.

Yes -
No —
Yes =
No —3
CHECK EGRVR CIRCUIT FOR SHORT TO PWR IN
HARNESS
Note: Refer to the PCM connector pin numbers in Yes -3 REPAIR short circuit.
No —3
Yes —
No -

HES80 - HE84
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Test Steps | Resuts |  ActiontoTake |

Disconnect vacuum hose at the EGR valve and
connect to a vacuum gauge.

Key on, engine running.

With engine at idle, jumper PCM EGRVR circuit
to chassis ground.

Is vacuum gauge reading 13.5 kPa (4.0

CHECK EGR VACUUM REGULATOR SOLENCID
VACUUM QUTPUT CAPABILITY BY GROUNDING
EGRVR CIRCUIT

in-Hg) or greater?

Yes —
No -
INSPECT EGR SYSTEMFOR AN INTERMITTENT
FAILURE
» Visually inspect the EGR system for signs of Yes —
intermittent failure. No -
+ s a fauit found?
Yes —
No -

INSPECT D.P.F.EGR SENSOR PRESSURE
HOSES I
= Visually inspect both pressure hoses for
reversed connection at D.P.F. EGR sensor or
at orifice tube assembly.
Inspect both hoses for improper routing.
Hoses should not be pinched or have dips
where water could settle or freeze.
Inspect both hoses for leaks and blockage.
« Inspect D.P.F. EGR sensor and orifice tube
assembly for blockage or damage at the
pickup tubes.
« Is a fault detected?
DOWNSTREAM
D.PF. EGR
PRESSURE
SENSOR HOSE
o 10
R
‘__ TUBE
UPSTREAM EXHAUST MANIFOLD
PRESSURE
HOSE
A21169-B

HES85 - HE91

REPLACE PCM (refer to
Flash Electrically
Erasable Programmable
Read Only Memory
{EEPROM)).

REPLACE EGR vacuum
regulator solenoidl.

REPAIR fault as necessary.
GO to HE91.

REPAIR pressure hoses as
necessary.

GOto HE92.
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Test Steps Action to Take

CHECKD.P.F. EGR SENSOR OUTPUTBY
APPLYING VACUUMWITH HAND PUMP
Discannect pressure hoses at D.P.F. EGR Yes —| REPLACED.P.F.EGR
Sensor. sensar.
Connect a hand vacuum pump o the —3| RECONNECT pressure
downstream connection at sensor (intake hoses. GO to HE93.
manifold side of sensor or the smaller
diameter pickup tube.)
Key on, engine off,
Access DPFEGR PID and note PID value.
Apply 27-30 kPa (8-9 in-Hg) vacuum to the
D.P.F. EGR sensor and hold for a few seconds.
Quickly release vacuum,

— The DPFEGR PID voltage must be between
0.2 and 1.3 volt with the key on and no
vacuum applied.

The DPFEGR PID voltage must increase to
greater than 4.0 volts with the vacuum
applied.

The DPFEGR PID must drop to less than
1.5 volts in less than 3 seconds when
vacuum is released.

Does the DPFEGR PID voltage indicate a

fault in the D.P.F. EGR sensor?

CHECK EGR VALVE FUNCTION BY APPLYING
VACUUM WITHHAND PUMP

Disconnect vacuum hese at EGR valve and Yes GOto HE94.
plug hose. REMOVE and INSPECT the
Connect a hand vacuum pump to EGR valve. EGR valve for signs of
Start engine and bring to idle. inati n | wear
Access DPFEGR and RPM PIDs. oban danodis. binting. -
Slowly apply 17 to 34 kPa (5 to 10 in-Hg) of leaking diaphragm and other
vacuum to the EGR valve and hold it for 10 damage. If EGR valve is OK
seconds. If engine wants to stall, increase rpm look for an obstructed EGR
with throttle to maintain a minimum of 800 rpm. port in the intake manifold.
— EGR valve starts opening at about 5.4

kPa (1.8 in-Hg) vacuum indicated by

increasing DPFEGR PID voltage.

DPFEGR PID voltage increasing until EGR

valve is fully apen. DPFEGR PID should

read 2.5 volts minimum with full vacuum

applied.

DPFEGR PID voltage steady when

vacuum is held. If voltage drops within a

few seconds, the EGR valve or vacuum

scurce could be leaking.
Does the DPFEGR PID voltage indicate that
the EGR valve is operating as described in
this test?

HE92 - HE93
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Test Steps Action 1o Take

INSPECT EGR VACUUM SIGNAL SUPPLY FOR
INTERMITTENT FAILURE
- Disconnect plugged hose at EGR valve and Yes —| ISOLATE faultand REPAIR
connect to a vacuum gauge. as necessary.
Key on, engine running. N —»| Unable to duplicate or
Connect a jumper wire between EGRVR circuit ° identify fault gt this time. (In
and ground to activate the solencid to full on. cold climates, the EGR valve
At idle, the vacuum gauge should read above may temporarily freeze shut
13.5 kPa {4.0 in-Hg). o and thaw when the engine
Cbserve vacuum gauge for an indication of a warms up causing the
fault while performing the following: intermittent DTC.) GO to Z1.
— Lightly tap on the EGR vacuum regulator
solenoid and wiggle the EGR vacuum
reguiator solenoid connegctor, vacuum

lines and vehicle harness between the
solenoid and PCM. A fault is indicated by
a sudden drop in vacuum reading.

» Is a fault indicated?

voltage and compare to the angine off reading.
An increase in the voltage at idle indicates
that the differential pressure feedback EGR
sensor is sensing EGR flow.

Is the DPFEGR PID voltage greater at idle by
a minimum of 0.15 volt than with the engine
off?

REPAIR as necessary. If OK,
REPLACE EGR vacuum
regulator solenoid.

EGR DIAGNOSISBY SYMPTOM: CHECK FOR

EGR FLOW WITHEGR VACUUMHOSE

DISCONNECTED AND PLUGGED

Note: Perform KOER Self-Test and repair any Yes —| The DPFEGR PID vcltage is

DTCs befare proceeding with this test. in_dicating EGR flow at idle.

The symptom charts have indicated possible EGR ?3”3?9 the EGtHJac%um nose

flow at idle with no EGR diagnostic trouble codes 'S disconnected an

out plugged, the fault is most
put. X :

Possibl . likely in the EGR valve.

ossible causes: REMOVE and INSPEGT the

EGR valve not fully seating. EGR valve for signs of
EGR vacuum regulator solenoid vent contamination, unusual wear,
restricted. carbon deposits, binding and
Damaged EGR vacuum regulator salenoid. other damage. REPAIR as
Disconnect vacuum hose at EGR valve and necessary.
ﬁ';'?omos:ﬁgme off No —| This indicates a fautt in the
Access DPFEGR PID and note voltage. O A upEl

« Start engine and bring to idle. ;
With engine at idle, look at the DPFEGR PID ;‘;?1‘;'ﬁ}grsf‘(’)'f?g's‘t’ﬂ‘éigﬁg_"d

HE94 - HE100



2000 Mercury Sable V6-3.0L VIN U Copyright © 2009, ALLDATA 9.90 Page 20

Tesl Sieps Results — Action to Take

DTC P1409;: CHECK EGR VACUUM REGULATOR
SOLENQID RESISTANCE

+ Disconnect EGR vacuum regulator solenoid. GCto HE111.
+ Measure EGR vacuum regulator sclenoid REPLACE EGR vacuum
resistance. ;
regulator solenoid.
» |s solenoid resistance between 26 and 40 9
ohms?

CHECK VPWR VOLTAGE TO EGR VACUUM

REGULATCR SOLENOID

* Key on, engine off. KEY OFF.GOto HE112,

»  Measure VPWR circuit voltage at EGR vacuum REPAIR openin VPWR
regulater solenoid harness connector. circuit.

+ |Is voltage greater than 10.5 volts?

HE112 | CHECK EGRVR CIRCUIT FOROPEN IN HARNESS

Note: Refer to the PCM connector pin numbers in GOto HE113.

the beginning of this pinpoint test. REPAIR openin EGRVR

+ Disconnect PCM. circuit.

» Measure resistance of EGRVR circuit between
PCM Pin and EGR vacuum regulator sclenoid
harness connector.

+ s resistance less than 5.0 ohms?

CHECK EGRVR CIRCUIT FOR SHORT TC POWER

IN HARNESS

* Key on, engine off. KEY OFF.GOto HE114.

+ Measure voltage between EGRVR at the PCM REPAIR short circuit.
harness connector and battery negative post.

» Is voltage less than 1.0 volt?

CHECK EGRVR CIRCUIT FOR SHORT TO
GROUND IN HARNESS

« Measure resistance between EGRVR and REPLACE PCM {refer to
PWR GND circuits at the PCM harness Flash Electrically
connector, Erasable Programmable

+ Is each resistance greater than 10,000 Read Only Memory
ohms? (EEPROM)).

REPAIR short circuit.

CONTINUOUS MEMORY DTC P1409: WIGGLE
EGR VACUUM REGULATOR SOLENOID WHILE
MONITORING VPWR

Note: Refer to the PCM connector pin numbers in —| ISCLATE faultand REPAIR
the beginning of this pinpoint test. as necessary.

Note: If DTC P1409 was output in Key On Engine —| Unable to duplicate or

Off (KOEQ) or Key On Engine Running (KOER) identify fault at this time. GO
Self-Test, GO to HE110 to diagnose present to Z1.

fault,

Disconnect PCM.
Key on.
Measure voltage between EGRVR and PWR
GND circuits at the PCM harness connector.
Voitage must read greater than 10.5 volts. For
an indication of a fault, look for this voltage to
drop while performing the following:
— Lightly tap on the EGR vacuum regulator
solenoid.
Wiggle the EGR vacuum regulator
solenoid connector.
Grasp the EGR vacuum regulator solenoid
harness connector and wiggle wires
between solenoid and PCM.
Is a fauit indicated?

HE110 - HE120




