
SECTION 4

Diagnostic Subroutines

Contents

Hard Start/No Start D agnostlc Procedures............. ........................4-1

1. Visua Engne/Chasss Inspection..... . . . . .. ....4-3

2. Check Engine O I Level....... .... ............... ...4 4

3. Intake/Exhaust Bestrict on........................................................4 5

4. Sufficient Clean Fue|.............. ..................4-7

5. Electric Fuel Pump Pressure...... ..........4-10

6. E ectric Fuel Pump lnlet Restriction..... . . . ...4-j2

7. Perform Key On Engine Olf (KOEO) On,Demand
Self Test................. ....................................4-13

8.RetreveConlinuousDTCS....................................................4-]4

9. KOEO lnleator Electrcal Self-Test (Click Test).....................4-14

10a. Check VPWF During Crankin9............................... ..........4 16

10b and 10c. Check FICM Power During Cranking.................4-i7

10d. Check The BPM Signa While Cranking..........................4-18

10e. and 10f. l\.4ontor The ICP Whle Crankin9.........................4-19

109. Check Fue Pu se Wldth Whie Cranking..... . ..........4-31

10h. Check FICM Synchronization While Crank ng...................4 32

20C,1 F.r.dr. n Cof lr.,Em ss o.s D aqios s a 0L Lr i:s.i 12 211i3



SECTION 4

Diagnostic Subroutines

Contents (Continued)
11. Glow Plug Systern Operat on 4-33

Performance Dagnosic ProceCut-os 4 37

1. V sual Enginerohassis lrspect cn 4 39

2. Slflcent Ciean Fuei... 4-4O

3. Check Engrne O1Level. . 442

4. Perlorm KOEO On Den.rarld Seli Test . .. 4-44

5. Retrieve Contlnuous DTCS .. '4 45

6. KOEO Inlector Eiectrica Sell-Tesi (C ick Test) 4 45

7 lntake Restrcto|I.. ....... 4'47

8. EGB posii on. .........4'50

L Exhaust Bestncton " 4-51

'10a. Eectflc Fue Pump PTessure. 4'52

10b. Eleclfic Fuel Purnp ll]lel Reslr ct on 4 54

10c. Fue Aeratron Test ..... 4-54

11. Perform KOER On-Demand Self Test " 4-55

12a Low ldle Siab llty (lCP Pressure) ' 4 56

12b. njectlon Pressure Regulator Test " 4-58

.rrrrL P:r.:d r r acnr'. :r' r,..r5 fr n!:.5 s iraL Dres' 1t20C3



SECTION 4

Diagnostic Subroutines

Contents (Continued)

2OOr P.ier.r a.. i trfssrJr' D!.i.r3; ani l'r.1, r:!aa-l





Dragnostic Subroutines 4-1

Hard Start/No Start l)iagnostic Procedures

F-SuperDuty/Excursion EarlyBuild
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Diagnostic Subroutines 4-3

Hard Start/No Start Diagnostic Procedures

Nole: A hard start/no start concern with the engine olter.perature (EOT) beow 15-C (60 F)
pertorm Step 11 f rst.

1, Visual Engine/Chassis Inspection

Purpose:

The purpose of this tesl s to check the general conditon ol lhe eng ne and ook lor obvious
causes of a hard stan or no start condition.

Fuel Oil Coolant Electricat Hoses Leaks

Check

Recommended Procedure:

Inspect the fuel syslem including the fuel tank and the fLre nes 10r k nks. bends ancl/or eakage.
lnspect for coolant leaks at the radator and the healer hoses and check the coolant evel InsFect
the manitold absolute pressure (MAP) sensor and the intercoo er for p nched hoses and eaks.
Inspect wirng for correct routing and make sure no rubbing or chaing has occurred Inspect the
engine harness lue njector control module (FlC[/]), powerlfain control module (pCM) and sensor
connecloTs Io maKe sure tney are completely seated and n good condition.

Possible Causes:

. Loose or leaking flel supply nes cou d cause luel syste.. to ose prime

. Krnked or b ocked lue supp y lines will create lue restr ction

. Fue or oil leaks cou d contr bute to no start conditions

. Coolant leaks could rnd cate engtne probtems

' Electronic connectors rnay be darnaged or not properly installed causing a no start conditon.
The camshaft postion (CN/P) sensor. crankshaft position (CKP) sensor injection pressure
regulator ( PFI) and the PCIVI connectors are the rnosl cr lical e ectfon c sensors/acluators to
Inspect n no slart s tuat ons

. Pinched or open I\,4AP sensor hose

. P nched or open nlercooler hose

Tools Required:

lnspection lght

:aai P.(e,n.. C!.1. an!:.,s0nlnoss 6aLDDs. ra:103



4-4 Diaonoslic Subroutines

Hard StarUNo Start l)iaenostic Procedures

2. Check Engine Oil Level

Purpose:

The purpose ol this test is to ver fy the o quality and determine il there is
lhe inl€ctors.

Check Engine Oil Level

. Check for conlamrnants (luel cooant)

. Corr€ct grade/viscos ty

' l\y' lesihours on o . correct leve.

sulf cient oil to operate

[4€lhod Check

Recommended Procedure:

Checktheor level using the dipstlck w th the veh cle on evel ground. lithereisnooil or very little
o n the crankcase. the nlectors w not operate

ll the o evel on the dpslck s overfull, it ls possble the engine was rncorrectly servrced or
iue /coo ant is diluling the oil and filiing the crankcase

Inspect the oil lor co or. A milky whlle oil indicates possible coolant contam nation and w have an
ethy ene glyco odor

lsrlrrg_l
SMOKING OR OPEN FLAME OF ANY TYPE MUST NOT BE PFESENT WHEN WORKING
NEAR FUEL OR FUEL VAPOR. FAILURE TO FOLLOW THESE INSTRUCTIONS MAY RESULT
IN PERSONAL INJURY,

Olcontamrnaied with diesel fue w lhave a diese fuel odor and wll ncrease the engine oil leve.
f the eng ne or level is above lvlax due to diese fuel d ut on. the oil w appear thin and walery.

I the o evel is overfi ed drain lhe o and the fue I ter housing. lsolate erther cylinder head by
remov fg the correspond ng fue lne from the fuel filter housing. Remove the fue pressure test
porl p Lg from the secondary liller housing. Insta the plug in the outlet port. Insta Fue Pressure
Adaptef (303-765) and Gauge 01.1 l,4Pa (0-160 psi) Bar014 00761 or equvaent attheiest port
to confirm constant fuel pressure.

Us ng the scan tool access OSC and cornmand the fue pump ON. Watch for iue to drain out of
the oil pan dra n ho e Dependrng on the severity of lhe leak, rt may take some time before a ieak
is not ceable. Remove the va ve coveT al the suspect cy inder head and Inspecl the inlector area
tot teaKs.

0jD,16 d o I o Ddq ooLD.."l 00r



Diagnostic Subroutines 4-5

Hard Start/No Start Diagnostic Procedures

Cfreck the sefvrce Tecords for correct oil type and viscos ly ior lhe veh cle operar ng {emperarure.
Single we ght or 15W-40 oil is not recomrnended for colcJ ;mb ent temperatu res. 1 OW_30 o I is
recomrnended 10r co d ambienl temperatures. orr that has had extended drain nterua s wi have
rncreased vrscosrty (becorne thicker) and w make engine crankng more d fficLrlt ancl starting less
relrable.al remperatLrres be ow freezrng Fefer to the lube otl chart ln ihe Workshop |\lanual ;
u$ner tr'erd Jre or ll e.ot eLt oil -.pctto- .or le^ perdtL,d Lo,tdilois.

Possible Causes:

. Loss ol ube oil pfessure

. Orl leve ow oil leak. otl consurnpt on incorrect servcing

' Oil eve high ncorrect serv cing. tuel cl ution from iniector O r ngs

. O contaminat on with coo ant oil coo er head gasket. porosity

Tool Required:

Adapter 303 765 or equivalent

Gauge 0 1 1 [,4Pa (0-160 psi) Bar (part of Pressure Adapier Kir 014,0076i or equ vaenr)

Scan lool

3. Intake/Exhausl Restriction

Purpose:

Th s purpose of th s lest is to cletermrne ii an air ntake or exhausl reslrction s contributing to a no
start or hard slart cond tion. lf the engine does stafi wiih a high a I intake or exhaust restriclion. a
cons derab e aaaount of blacklb ue smoke s produced

Intake/Exhaust Restriction

. Inspect the a r I ter and . et ducts

. Inspect the exhaust system.

. Check ior illum naliori of the arr friter restnct on ndicaior {F S upe rDuly, Excurs on)

Check

Recommended Procedure:

Inspectthearceaner nlet and duct ng to vefify
c eaner housing and filter tor proper nstalaton.
inlake restrict on s lleiow the red marks Inspect
p pes

t is nol blocked or co apsed lnspect the air
lnspect tfre air t ter reslr ciron gauge to ensure the
the exhausl systern ior alarnaged or biocked

lalJ Plr.nra I ri..rr. rE i s::. rs D.! r.s s ri aL D.5., r,' 2!03
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Hard Start/\*o Start Diagnostic procedures
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Diagnostic Subroutines

Hard Start/No Start Diagnostic procedures

E-Series

40088368

Possible Causes:

Nole: Feset the atr filter restricl on gauge after repalring a restricl on concern.

. Snow plastic bags or othef ioreign matenal may restrict airflow at lhe air Inlel

. M srouted air cleaner ducl ng

. On eng nes recently repaired. rags or cap plugs may have been inadvertent y left in an a r in et
prpe

. Tailp pe or mulfler may

Tools Bequired:

Non,6

4. Sufficienl Clean Fuel

have collapsed or been damaged

Purpose:

The purpose of this lest is to ver fy the tuel quaLity.

2004 P.N.rlr.f O.frr. Fmssons Daqnosis 6tL D'ese l22D!-r



4-A Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

Sulficient Clean Fuel

. Check for illuminat on of

. After verifyrng lhai there

' A cetane rat ng between

the WATER lN FUEL Ind cator

is lue n the tank, dran a sample kom the luei coniro raoclule

40 and 50 s recommended for opt rnum perforrnance

Recommended Procedure:

Open the dra n valve on the f Ltel control moduleandltl a c ear conta ner unt lishaffu. Cose
the drarn va ve

Observe WATEB lN FUEL ndicator. lf the ndcator is unlinated. the fuel s probably
contaminated with water.

F ow out of the drain shou d be a steady stream Insuffcient tow could ndcatefue suppyorluel
sysrem proD ems.

Inspect the lue rn the container. it shou d be c ear. nol cloudy. 1 a so shou d be free of water and
contaTn nants Dyed red or b ue fuel Ind cales off-highway iuel

Some sedirnent and water may be presenl n the luel samp e f the fue f ter has not bee|
servicel for a prolonged period of time and,or f the sediment and water have not been drained
recentl)/. ll that rs the case. a second saanp e may be requ red 10 deteran lle fuel quality

F-SuperDuty/Excursion



Subroulines

Hard Start/No Start Diagnostic procetlures

E-Series

Possible Causes:

. No lLrel in lhe tank

. Fuel supply lne cou d be broken or cnrnped

. Fue coLrld be je ed (r.ost key in coid wealher wrth No. 2llet)

. Pckup lube screen n lank could be clogged

" Beslncted lue frlters

Oloudy Juel nd cales that the lue may not be

[:xcessive water or contara nants may indicate

a surtable grade 10r co d temperatures

| ,11 ll F l.r \ d1d fLAl .y.rFm mdy ,leeo to be
tlushed and cleaned

Tools Required:

C ear container approx mately 0.951

\

-\
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4-10 Diagnostic Subroutines

Hard Start/No Slar.t l)iagnoslic procedures

5. Electric Fuel Pump Pressure

Purpose:

The purpose of this test stoverfythere ssLrficentiuel pressure for startng.

Electric Fuel Pump Pressure
. Verify lhere is fuel in the tank

. Checli the fue puaap power and

. lveaslfe the luel pressure at the

ground c rcu ls.

engrne fue filter holsng lest port !4",1h a 0 101 N/pa l0-160 ps)
9aug€

. Fuei t)!mp wiil run tor 20 seconds at ntal key of ard Then pressure []ll decrease

Recomrnended Procedurel

Verfy tl-ere ls luel in lfre tank and baltery votage at the fue pLt.np Using a digitat mutr.eter
measure lhe voltage betweef the fue purap po!,re, and ground crcuts Ballefy votage will be
presenl for approx rnately 20 seconds afler the gnton Key siurnedon lf no;oltagtis presenl
GO to Frfpoinl Tesl [/

F-SuperDuty/Excursion

A0085360
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nostic Srrbroutines

Hard Start/No Start Diagnostic procedures

E-Series

A0088370

,-. _,
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tta

Fler.cve the plug frorn the front of the fuel f ler housrng Insla Aclapier 303 765 and cauge O_1 1MPa (0-r60 pE r Bar 0r4_0076i or eqlrvarenr MeasurJiue pressure n crank or run. I rL]er
L,ressure rs oetow li_te speci|cajon ol 310 Kpa 145 psi). go to the next step io veflrv no resrTtc|on

40061915



Subroutines

Hard StarUNo S{arl Diagnostic procedures

Possible Causes

. Fuel pump re ay

. lnertia sw tch

Tools Required:

Adapte' 303 765 or eqLrivalent

Gauge 0,1.1 MPa (O l60 ps) Bar (part of pressure

6. Electric Fuel pump Intet Restriction

Purpose:

Adapter Kit 014 00761 or equivaienl)

row tuet pressure.The pupose of this lest is to isolate the cause ot

Electrjc Fuel pump Intet Restriction

Measure restT ct on al fuel pump inlet.

10.30 rr Hg) 6

Recomnrend Procedure:

Flemove the luel llne to lhe in et side of the fLre pump. install Fuel pump Adaptef 310_1 T 1 orequrvalent between the lue ntet line and ihe electric fue purp. Conn"i ifr'Ji"sr aoapler ro gauge0-762 mrn Hg (0-30 in Hg) vacuum. Measure resk clron at wrcte open throlfle (WOT) (max mumengrne speed out of gear wrlh the brakes sel and lhe wheets bto;hed) ft ."irr,"fion is greater ihan
]^53-lT. !9 J9]" H9).,.there s a reskictron between rhe fuet pump uni rn"-trer tank. tf reslfiction
:.-l.i,1l'1.'l rrz rnm Hg lri rn Fig) Inspect boih lue fitters. lf f ters are OK. inspecl the luel-egL dlor !a vo. l' .^qulato'and til er\ a e Oi In-ldrt a re ,JF pJ^ p.

Possible Causes:

. Fuel line restr ction

. Fuel pressure regulator valve

. Fuel f ters

. Fue purp

Tools Bequired:

Fue Pump Aciapter 310-1 'j 1 or equrvalent

' D' oo D



Subroulines

Hard Start/No Start Diagnostic procedures

vacuum GaLrge (paft of press!re Adapler Kit 014 00761 or eqLrivalent)

7. Perform Key On Engine Olf (KOEO) On-oemand Setf_Test

Purpose:

Ii;":,jrr"j,".:ljl""iT: :,j?i:i%il[: rf rhe pcM has detected any faul conditions thal worrrd

Perform KOEO On-Demand Test
. use lne scan 1ool. Diactnoslic troub e cocjes (DTCS) set durlng lh s test are current taults.

Recommended procedure:

liole: To ensure thal the DTC s a harcj fault, first clear continuous DTCS (be sure Io record allDTCS and Freeze Ffame information oetore 
"leil. 

ngl. Reir; [oE"o'b" Demanc] se f TesrIt the DTC s set again, a hard faull has occurfed

Connecl the scan tool. TLlrn off all accessories lf ihe veh cle ts equ pped with an aux rarypowenfarn contfo modute (ApC[,4), it rnust be turnect off to perfor; itie ;e i_iesl.
' Perform the necessary vehic e preparai on and a visuar inspect on. Befer 10 Q,rck restOpefation.

. Feier 10 the scan tooi operattng aaanual for instructions.

. Key on, eng ne off.

. Wa I 4 seconds for the transmiss on control module (TCM). pol\,4 and the FICM to in tialize

. Fo/low the operating Instructtons from the diagnostic menu.

. Pedorm a KOEO On Demanct Selllesl.

. Record the DTCS and Freeze Frame iniormatton and refer 10 the appropriate prnpo nt test.

Possible Causes:

The most rikery PCM deteclabre faurts that w l cause a no start or hard slart conorl on are:
. CMP sensof inactive iaull
. CKP sensor nacttve fault

. IPR output circu t check lault

. FICN4 ENABLE crrcuit lautt

2004 Poae ran CoilrorFmssons Daqross 601D.re r2 2Oa3



Diagnostic Subroutines

Hard Start/No Start Diagnostic procedures

Tools Required:

Scan lool

8. Retrieve Continuous DTCS

Pufpose:

Retrieve Continuous DTCS

. DTCs retrleved during this test aTe htsroncar

The purpose oi thrs test is to detcrm ne ir the pcN4 has detectecr any hrstoncar or intermittent fau tcon-dit ons that wou d cause a harcr start/no sta!'l syrnpiom. The condit on that caused a conrinuousDTC may no lonqer exist

D a!ros'c

]DTC:

Recomrnended proceduf e:

Connecl th,o scan too TuTn offaIaccessofles ltthevehcle s equpped w1h an APCIM ttmuslbe tLrrned off to perlorm se f tesls

. Perforr lhe necessary veh cle preparat on arncl a visla nspect on Refer to eutck Testuperalon.

Refer to the scan lool operattng rnanua rof Insi-Ltcltons.

Key ori, eng ne olf

Follow operat ng nstruct ons lronr lhe nrenu

Record the cont nuous DTCS and Freeze Frarne nforrnat on ancl peform the appropnate
p npo nt test jor conttllLtous DTC d agnosttcs

. Cont nlous DTCS must be c eared afier a repa r

Tools ReqLrired:

Scan tocl

9. KOEO Inlector Electricat Setf-Test (Ctick Test)

Purposel

Noie. lJ unabe to pertoror KOEO lnlector Etecirica Sell_Test lcltck fest), disconnect ihe FICMclnfeclor and check nlector for shorts or opens

. o D eto



Subroutines

Hard Start/No Start l)iagnostic procedures

J[? ru':fl :;r::,*,;,'ff :i;J:iiiil[:i:i5, ji:?:i:: ;tiiliJn *x f 
,J;""

KOEO Injector Etectrjcat Setf-Tesl (Ctrck Test)
. Use the Scan too . lnjector DTCS r,t,r/l oe orsp ayed
. Note: SeqLrence repeats lhfee t mes

are tLrnctrofing by(l through B)

aiter the se i-test is comp eted.

All inlectors wl rnomentar y c/rok then eacn rrlectcf w clck n sequence l through B
Note: DTCS can be h sior cal f not cteareo rrom a previous lest

l"O"a"fl"n,* 
Cytinder and Fuet Injector

. ts NG OPDFF
l-273i-ll8 

aoc621o7

Becommended procedure:

l-frls-.t-e:t 
dgjglnr n9s.if rhe njecrof circurrs and soenods are eectnca|y operaling withoutfault. Allrnlectors w ll,first clck togeihef 1.,r approx mately 2 seconds. rn"" uuil' ni""ii, *,rr 

"r,"t 
io,-atrrproxrmalety 1 second in numercat order lt through Bl tf u turft i Oui"ii"Oi. a DTC w beoulpul on the daia nh al the end ol th.

orb *,ir o" a,riiay"o 
/ L 'e resi wnen reqLrested bv a scan too on y a harcl fau t

Connect the scan too . Turn ofl accessones lf veh/c e ts eqLripped wtth an Apcf\,.l. t must beturned ofi io perform self tests

' rrerform the necessary vehicre prepafalion ancr a visua nspec|on. Refer to Quick reslOperation

. flefer to the scan too operating manLtal lor nslTLtct ons

' fiey on engine off.

al
\,

\vr)

r,:\
a\
G\
r\\v

llfJ!.nrt. a.n,! Enr::.f. t_ra,-i.:is aa Lri,.F tt:lirl



Hard Start/No Start Diagnostic Procedures

. Follcw the operatng nstructions ifora the dagnostlc menu

. Perform the KOEO Injector E eclr ca Sell Test (Click Test)

. Recorcl lhe DTCS and relef to the appfopriate p npornt lesl

Possible Causes:

' Open or shorted injector c rcull

. Inleclor conneclor

. lnjector solenoid

. FlCl"4 power or ground c fcult

. F1Cl"1

Tools Required:

Scan tool

10a. Check VPWR During Cranking

Purpose:

The purpose ol th s lest is to verify Polvl power during cranklng

Scan Tool -- Data List Monitoring

. Scan tool may reset be ow 9 5 volts.

. Selecl the pararneters nclicated fror. the scan tool pararneter list and monitor while cranklnQ lne

engrne.

Nole: The B volt specilicat on represents the min mum batlery voltage requ red lor enqlne

startng Grealer than average crank irnes w be encouniered if the baltery volage s ess

inin glS votts ll excessive Crank t me is a concern veriiy batiery voltage is greater tflan

I5 vots.

Note: You may need to use an outs cle power source lor lhe scan too '

En i 1""5



Diagnostic Subroutines

Hard StarVNo Start Diagnostic procedures

Recommended procedure:

' Cortnect lhe scan tool
. ney on engtfe ofi.

' Access and mon lor the B+ plD while cranktfg the engine.

Possible Causes:

" Battefy cables

. Lo$/ baltery voltage

. Charg ng system problern

. Porver c rcuit and ground laults to the pCtM

. PC[,4 re]ay

GO lo P npo nt Iest A to diagnose a vo raqe concern

flole: Batlery voltage below 9 5 vo ts Inay cause tne scan
dLrr ng a selttest or wh e plD monitor ng, t may be
to ma nlain correct system vo tage.

Tools Flequired:

Scan tool

10b and 10c. Check FIC[4 power During Cranking

toot to reset. li the
necessary to install

scan 1oo resets
a Dattery charger

Purpose:

Tre purpose of lh s test s to verily FlCl\4 power cjulng crank ng

Scan Tool - Data List Monitoring
. Scan too raay reset below 9.5 vo ts

' Select the parameters indlcated froin tne scan
eng ne.

too parameler lisl and monttor wh e crank ng the

Nlte: You rnay need to use an outslcle power source for the scan lool

:04. l,.r,.tri,. alnr. E.r rsi..s D aafos s 6r.LDe:-4 r,,2Liiri,



4-18 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

Specification

Svotsrn
B No or ow vo tage nd calcd co! d be caused by a

l2 !!ay con{roclor ssuc or og c power i!se. GO to
P |po nl Test S

C No or Low volragc nd caren could bc calscd by a
r2 way cofnecror ss!es

Recommended Procedure:

. Connect the scan tool.

. Key on, engrne olf.

. Accells and monitor ihe FICMLPWR and F CI\,4VPWR PIDS while crank ng the engine

Possible Causes:

. Low or no battery vo tage to the F CM

. High resistance or an open FICM power c rcuit

. FICM power relay

GO to Pinpo ni Test AS for FICL4VPWR diagnosis

Tools Required:

Scan teol

10d. Check The RPM Signal While Cranking

Purpose:

The purpose ol lh s test is to verily the CMP and CKP sensoTs and circu ts are fLlnctioning

Scan Tool - Data List Monitoring

. Scan tool may reset below 9.5 volts.

. Se ecl the parameters Lndicated from the scan too parameter st and monitor wh e crank ng

eng ne

Nole: You rnay need to use an oulside power soulce lor the scan lool.

240.1 p!$e,lra. a.nr.rE'f ssrDns Dagnoss 601 Oese 122003



Subroutines

Hard StartNo Start Diagnostic procedures

Recommended procedure:

. Connect the scan tool

. Key on. engine ofi

. Access and mon tor the FpNl p/D \,\rhrle crankrng the eng ne.

Possible Causes:
. Weak battery or stader
. Circuitry

. CKP sensor

. CMP sensor

GO to P npo nt Test D for CKp sensor diagnosis

GO to Pinpoinl Test V for CMp sensor o agnos s.

Tools Required:

Scan lool

10e. and 10t. Monitor The lcp White Cranking

Purpose:

The purpose of th s test is lo determtne if the inlect on conlro systeTn can suppty enough inlecfioncontro pressure to s!sla n startlng

Scan Tool - Data List Monitoring

' Scan tool may reset below 9 5 volts.

. Select the parameters nd calecl from the scan tool parameter ltsl and monitor whrte crankingengine.

:100.1 Po,!e1 a n ControiErssons Dalnosrs 6 CL Dese T2 2!03



4-20 Diagnostic Subroulines

Hard StarVNo Start Diagnostic Procedures

CP VOLISF

E A nr n nlm of :j 5 ['lPa t500 ps I s req! re'] trclore
thc .le.lors are erebcd No.r .'n o I lre stsltm
system eakale nl.cto, O r.!s f:Lll! PR.rhgrr
pressnr-" p!nrp.oud cali€ .! presslrc IPR duty
cycle defaults to 14e. wilhoul a cKP signal

F Vola!-" r-"ad fq b.ol1r sfeclc:lof nscaics oti CP
dLl rr! crank.

Recommended Procedure:

. Connect the scan too

. Key on. engine ofI.

' Access and monitor the ICP and IPR PIDS while cranking the eng ne

Note: A CKP signal is requ red before lhe PR s commanded above 149.

lfthe C P does nol meet the m nimu Tn specil calron ol 3 5 mPa (500 psi), the injectors will noibe
enabled by the PCM becaLrse of insufflcient Ta pressure

lfthe PRdutycyceisgreaterthan14'", ICP pressure shou d increase above 3 5 N'4Pa (500 ps )

provided thal the IPR vtlve is not stuck open. the high pressure pump is building pressure and

ihere s not an injecl on control pressure leak between the high pressure pump and lhe inlectors

Possible Causes:

. Low base eng ne orl pressure

. l.lje/ron, o'tt o. o'e5)Lrp.V<le^ Fdl

. IPR fai ure

. Fau ty h gh pressure PUmP

. Injeclor O'r ng eaking

Purpose:

lsolate the cause of ow injection contTo plessuTe

Recommended Procedure: (F-SuperDuty/Excursion - Early Build)

. Air Pressure Check (F-SuperDLlty/Excursion Early Bu d)

2!LJ,l P.r.rra. C..ao Fn:is!f! Di!r.s: 6lL D..e 122Ci3



Subroutines

Hard Start/No Start Diagnostic proccdures

Note An alr leal, on the hlgh pressure

3ffiffi jj :5*i:"fi:::5."t SitB ;[ilJ,s"::"" J ::m,Jffs,ffffi[glli ;,"',
' 

X?jfIjflT "tn'"" 
oil pressure. Feler lo workshop Manuat sedion 303 ior aoomonal

' 
:"?:,"'5il"i$!i1ru,::J1,"" lJdj;:"^"^".T""e 

one ol the va ve covers rrom

ffi #'uii;".;xni:r;,j'n{*irjrll,r:""{,:'",:*rit"{:,i*lf ffi 
'

v?/!e duh Lyc,a Ihe lpR varve sloJto crosFdnd otocl tne o,, ,^ai 11.ao'-,,"1q^.5 ted.cJ, rne51.:?:;JS iT::;j."'f"'."iff;Jg:" co," p,""i: -i".'r"i 
" ,Fo i ,c1,, Drcs rl o

. 
H Ii",!; 5f":"IlTcled 

closed, check the h sh pressure oir sysrem for reaks. A reak may exisr
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4-22 Diagnostic Subroulines

Hard Start/No Start Diagnostic Procedures

High Pressure Oil

CHECK VALVE
AND FITTING

System (F-SuperDuty/Excursion - Early Build)

\

\
\

\

HIGH PRESSIJRE
OIL BRANCH

INJECTOR

HIGH PBESSURE
OIL RAIL

HIGH PRESSUBE

. Cracked/broken check valve and fitl ng in high pressure cil rail. under either valve covef.

. D sconnected high pressure hoses under the valve covers.

. Stanlpipe lrom high pressure hose to lappet ga ery (O rinq at the bottom may be cut/tor. or
mtss ng).

. O'ring in between drscharge iube and h gh pressur-o pump.

20tJ Porertra n Ccnlro Enrss.ns Daqnoss 6 0L D.sc 212003



nostic Subroutines

Hard Start/No Start Diagnostic procedures

. O-lng around d/scharge tube that iits
' Hrgh pressure inrel o-ring. 

I nsde high presslre pump cover

' Branch tube Jrom high pressure pump lo stand ptpe ln tappet gallery.

:^r:::],1::.:,"*" "heck 
(F_superDuty/Excufsion Earry auirri)

?:T?ll:: ln-,lt. o " Fo do r,, " ,,, _dr
ll: lllgl ol",':, " ;";";;; t;,; ,?,;; :^1 ::l"j t"^!h" workshop mafual. Rer,ove;;,;;.#"';""; ";;;:il 1" ,'i:,,.J;,:,:;j:o:,-? """,""ir"""., ,'o'":el,':T"":"",",";;,: 

,"1i, :? ::, :t;i," L"_"""], i";""]1."J!l
'il';.Til3 ii"; :: : ;::J": :T.'i,.;: 

" 
::1 i::Y: I :' ":;;: :;"':";:T ;;llsr; il: 'ii,!p;'"il""T;. ::l;";l ::: i;". ": ,:! ::ir: ::; ;:" ;f:': . :q":1"'^ Jl m're' bAt .p, -,0' "' ."-;" "";,?; . r" /eo o 1e lcD Fr'o on, E o o g td.

^onilo .nd."." 1.." iq' ?.:i"l:, ;f.,:,:l',, '^::-':""",'aa,^ Ld, ('1.ars,n^dndmonitor rhe si.qnar. rhJ d grt"i .,[iruili .ifi;,| ;:;","[T"";L"

The engine may start_

ll lhe engine slans or f
Pressure leak has bee|

inl,6ct on .onlro pTess!ra s notr w th nsodled to the rghi .V nder hea.J
spectltcat on the njecton contro

Oil is under high pressure.

F-SuperDLrty/Excursion Early Build

4c060362

303 756

:rilr rlrir.lra I.r Lr. Enr::,_r.. o.jr.s Lir D.r.r,. r::!ril



4-24 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

Left C,r'linder Head Check (F-SuperDuty/Excursion Early Build)

Bemo,/e lhe LH VaLve cover' For ad(jit ona| infolmation. refel to the \i]oikshop rnanua . Remove ihe

cao and olua. then re nstaLl the h qh pressure hose to the nght oil manifold' Remove the h glr

oressu'e hoie from lhe ell o man lo d Lls ng Oulck Disconnecl Tool 303_755 and cover lrle lltlng
ln ine oit manitotO. nstall 303 756 into lhe h gh pre5sLrIe hose Crrnl the engire and rnonitor the

iCP PlD. li the ICP,EBC Adapter Cable D94T'50 A s connected to the ICP sensor' connecl a

d qrta multimeter lretween the s gnal return and ICP signal w res ol the adapter cab e Crank the

"io'n'- 
o.o molilo ll o 'qra fi^cilgra -ll .-oIF' oLo e'o 1 o4'ol '

E^U;;- I

The engine may start.

i lhe engine starts or I
pressLrTe eaK nas oeen

Lnlect on conlrol PressLlre ls
rsolaled to the ieli cYllfdel

fow within spec f catlon. the inlect on control
neao

F-superDuty/Excursion EarlyBuild

,ir|i Flrer a. il. n. F. :i,r.q ! a!n.. s



Subroulines

Hard Start/No Start l)iagnostic procedures

Recommended procedure(E_series or F_superDuty/Excursion Late Build)

Air Pressure Check (E-Series or F-supefDuty/Excursion _ Late Buitd)
Nole: An ar leak on the high pressure o prmp shait p sea snofma wh ie perf orm ng thlsprocedure. Thls s not an nclicatron ot a rrgn pressuie 

",r 
l"uf, 

""j'in" ",g" 
pressure orlpump should nol be replaced fof thts condiion

. 
Y:jjI!:-": engrne oit pressure Refer lo \y',/crkshop Manua Sectrorj 303 for aclclitronalnloTmal on

. R-.move the eft va ve coveT lroTn the e|g rr-..
InIOrmatron.

ReJef to Workshop fulanual 303 for adcltr onal

x!,Hfig"i'"'J:ifs il,?'?:,T:1"",1:""i,1';:1""T:i: :ii"l ;?::1lffi#iiSiJliT"ii: J*'
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4-26 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

' With KOEO use lhe scan tool to increase lhe PR va ve duty cyc e The IPR valve should close
and biock the a r leak. I no change is heard. the PR vave s not funct on ng as commanded.
GO to Pinpoint Test B for IPR c rcuit DTCS. lf no DTCS are present, nstall a new IPR valve and
relesi

. Wth the IPR commanded cosed, check the hiqh pressure oil system tor leaks A stelhoscope
ma! be used to help ideftify a leak. A leak rnay exist n the fo ow ng areas:

High Pressure Oil System (E-Series or F-SuperDuty/Excursion Laie Build)

cPs

\----'\
(\

lt\.
rNJEcroB - q

-<r)
.*.=.€=. -<'5i6=

1 4*- H,GH PBEssuBE
PIIMP

HIGH PFESSURE
OIL BAIL

40090212

. Staldppe from hgh pressure hose io lappet galery (O rngs may be cutltorn or r'lsslng)

. O rng between discharge tube and nlgn pressur() purnp

. O rng around discharge tube that fits nsde hgrr pressure p!mp cover

. High pressure nlet O rng

. Branch tube and O ring fiom high pressure pLlmp to stand plpe in tappet gallery'

. O r ng on the top of the nlector where the h gh pressurc rail seats irrto the rnleclor

-{ft

ENSOR

:!!l !!f/e,,,.r r C. t! Lx,.,r..:i Ia!fi,:i: taLDese -22043



ostic subroulines

Hard Start/No Start Diagnostic procedures

Left Cylinder Head Check (E-series or F_s'barh,,+.,/E-^.._-, . 
._ _-

_::.____r ror F-SuperDuty/Excursion _ Late Build)

The engine may start.

Oil is under high pressure.

' Bemove the LH valve cover. Refer lo Workshop I\,4anual Sect on SO3 lor aclditional inlormatlon.

,)t1
///,,,
r':!.ti

]-'.r'o;
_--7 )

. Remove lhe exisl ng p pe plug.

:r0. Poierral C.rtr. Enss.ne Lr.!..srs 6nr O.se r2r!03



nostic Subroutines

Hard Start/No Start Diagnostic Procedures

. Ins,tall the OiL High Pressure LeaKage Test Adapler 303 1071i2 (solid block-otf tool)

. Access and monitor the lcP PID \ /hi e cranking tre eng ne

. ll the enqine sians or i Inlecl on conrrol pTessure s nov\r wiihin specilicalion ihe nject on control
- 

il'1i."",?"'ii'i"nl. oi,"n i"orii"o to the lert cvlrncler head lt.the pl"tlYl: l:-lot *nn'n

speciflcat on. remove yre ,"", uoup,"ilsiS-"iOii2; rernstatt lhe or grnal prpe plug and perform

the riqht cYlinder head check.

Right Cylinder Head Check (E-series or F-Superouty/Excursion Late Build)

l%919I]
The engine may start.

Oil is under high Pressure'

. Remove lhe FH va ve coveT Manua Secllon 303 lor additional IntormalLon
Reier to WorkshoP

2CO4 Powednn C.itrorErs5'ns Dag'osis 6OL Dese 12i2003



ostic subroulines
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4'30 Diaqnoslic Subroutines

Hard Start/No Start Diagnostic Procedures

Install the ICP sensor Into the O High PressLle Leakage Test Adapler 303-1071i1 (open-ended
block ofi tool).

Install ihe Oil H gh Pressure Leakage Test Adapter 303 1C71,r1

Connect the ICP/EBC Adapter Cable 418-D003 to the !{r r ng harness and the ICP sensor

Access and r.on tor the ICP PID while cfank nll the engine

lf lhe eng ne starts or if inlection contTo pressure s now wth n specrficat ons the njecton conlro
pressure eak has been isolaled to the rght cy|nder head i lhe pressure s not wrthrn
specii calions. perforrn the IPR and hicth pressure pump test.

IPR And High Pressure Pump Test (E-Series or F-SuperDuty/Excursion - Late Build)

It inlection control pressuTe s still low aftef ru ng oLrl both cylinder heads as the source of Inleclon
contro pressure leakage. perform the fo owng to soate the cause

. Reinstall the left cylinder head O H gh PressLrre Leakage Test Adapter 303-107112 (so d
b ock-off tool).

. With the high pressure purrp efieci ve y deadheaded crank lhe eng ne and mon tor the ICP PID

. I a low pressure condit on st exrsts, the prob em s most likely with the h gh pressure pump or
the high pressure drve gear lf lhe inleclion control pfessure is now wrthin spec fications. inspect
a components carrying high pressure oil on both engine banks.

2aa.1 P:i{,.,1'a i C..1,.'Em :s. rr O a!roilr a 0L DL.s. 1212003



Diagnostic Subroutines 4-31

Hard StarVNo Start Diagnostic Procedures

. The leak could a so be n the d scharge lube brafch tube, or stand pipes. Perform the air
pressure check I thrs procedure has not a ready been corapleted lf the concern is related to a
leak ng standpipe. branch tube or dtscharge tube. th s test shouid dentily the teak.

Tools Required:

. CP/EBC Adapier Cable 418 D003 (D94T-50-A) or equrvalent

. Oil H gh Pressure Leakage Tesl Adapler Set 303 756 or equivalent

. Oi H gh Pressure Leakage Test Adapler Sel 303 1071 or equ valent

. lUult ..eter 105-00050 or equivalent

. Quick Disconnect Too 303-755

'109. Check Fuel Pulse Width While Cranking

Purpose:

The purpose of this lesl is to venty the

Scan Tool - Data List Monitoring

. Scan tool nray reset be ow 9.5 vo ts.

fuel del very s gnal rs correcl

. Se ect the parameters indicated from the scan tool
engine

parameter list and mon tor while crank ng

5!Sto2mS
G Pllse wdlh defa!ts lo 0 wlh no CltlP or CKP srgna.

Recommended Procedure:

. Connect the scan too

. Key on. engine off.

' Access and monitor the FUEL PW PID wh le cranking lhe eng ne

No fue command signal when the lCP, RPN/ and VPWR signals are correct usually nd cates a
loss of the C[/P signal. GO to P npo nt Test V.

A 5 !s to 2 rl']s fuel puse wdth (FUEL PW) will besenttotheF|CM f the system voltage ls
greatef than B vo ts dufing crankrng engine crank ng speed s above 100 RPM, injection conlrol

ir"ssrre s above 3.5 MP; (500 psi) and is nsync.Notethat owfuel pressure or no g ow plug

operalron cou cl sl ll be the cause ol the No Starl or Hard Star-t condition A 0 ms flel pulse w dth
(a no fueling pu se) w I be seni by the PCI\,4 when a sync pulse has not been received fror. the
CtMP sensor and f Lnsuificient injeci on conlrol pTessure ls presenl.

2l)a1 Porenra. Contro E n ss .rs Ll aq.os s. 6 CL D .se 122003



4-32 Diagnostic Subroutines

Hard Start/No Start Diagnostic Procedures

Possible Causes:

. PCV

. FICM

. CK, s gna

. CMP s gna

Tools Required:

Scan tool

10h. Check FICM Synchronization While Cranking

Purpose:

The purpose ol th s tesi s to venfy the PCN,4 and FIC[.4 synchron zatron.

Scan Tool Data List Monitoring

. Scan too may resei below 9.5 volts

. Select the parameters ndlcated frorn lhe scan tool parameiel ljst and nonitor while cranklng lhe
eng ne

FlClrl5\ NC r YES'NO

H No svn.rr.nzalon co]a !e.:L,sejl t,! a CL/lP or
CKP IaL I

Recommended Procedure:

' Cornect the scan too.

. KeY on engine off.

. Acoess and monLtor the FICNISYNC PID wh e crank ng the engrne

No s/nchron zation while cranking the eng ne wiih the lCP, RPIVI and VPWF signals correct
usua ly nd cates a oss ol the CM P or CKP synch ron zation signa . Befer to the appropr ale
p npo nt lest for diagnos s.

zlriii Po,e1ra. C.nr. Emrss.ns 0alnoss 6CL Oese 12i2003



Diagnostic Subroutines 4-33

Hard StarUNo Start Diagnostic Procedures

Possible Causes:

' PCM

. FICM

. CKP synchronrzat on signal

. CMP synchronizai on signal

Tools Required:

Scan too

11. Glow Plug Syslem Operation

Purpose:

The purpose of this lesl rs to venty the glow p ug systen] operatron.

Glow Plug System Operation

. G ow P ug Control lvlodu e (GPCM) Operat on

G ow plug ON t me is dependent on oil temperature and a titlde. The GPC[,4 w command
the glow p ugs on for 1 to 120 seconds The GPCM does nol operate f the oil temperature is
above 55 C (131 F).

- Connect lhe scan tool. Access and relr eve the KOEO and continuous DTCS. lf GPCM DTCS

drF prp-e. OO o Pirporrl le"l AF

- Verfy B+ volage s supplied to the GPCM.

Access and mon lor the GPCTM and EOT PIDS to verify sulicient glow p ug "ON time

- Turn the key to the ON position and measure the glow p ug vo tage ( ON" t me).

Note: The Wa I To Start indicator 'ON time(1 10 seconds) is ndependent fro.. glow plug 'ON'
ttme.

Specilicalion

2OO4 Powedran CoilrorEnrssrons Daq.oss 60LDese 12i2003



Subroutines

Hard Start/No Slart Diagnostic procedures

. Glow Plug Resistance

- lfisconnect the g ow plug bus bar conneclor

lMeasure the fesistance between the glow plug bus bar connector component side ancl
Danery grouno

D sconnect the cPCN/

l,4easure the Tes stance belween the Gpofvl connector harness sicle and the glo!,,, pug bls
bar connector, harness side

Plug
Glow Plug to cround

Glow Plug Connector
to GPCM Conneclor
(ress than s ohms)

l
3

2

0

Recommended Procedure:

Note Check ior poor connecttons or loose jttlrng p ns.

Note: Incorrecl rneasufements wll result il ali gow plug connectors are not d sconnectecj

:41.1P.ri.nr! r ll.nll. ami!.r!D.!tn.:s 60LLlcs. t!:OO3



noslic Subroutines

Hard Start/No Start I)iagnostic procedures

The glow plug monrtor se i tesl s a KOEB functicna test of the glow p ug sysler.. The se f test is
l?ito.rt"d 9n dernand wth the eng ne funnrng and the A,C ott. fYhe iCttiwit acr vate the cpCI\,4
yJl[!Ji::""'.""'j",11[,iigii"li3,ii13 Jfilff [.,",1,:1:::Tffi,'iffi:l1ii!il"::?i!ai#

I

., +-m _ ^.6

-L!rJ - vP J

<ffi E- gP 6

-,rlm :-9P8
-dflE i -Oo2ffi 

-db4
VBattTi I

G PCM
TO PC /l

TO PCM

GBEEN C1273a
BLACK C1273b

A0086677

Possible Causes:

' GPCM po\rer ctrci.t ls

. GIow plugs

. Glow p ug bus bar

. GPCM

. CircLrtry

3!
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Oiagnostic Subroutrnes

Tools Bequired:

. Muil rneier 105 00050 or equ va ent

. Scar tool

Hard StartArio Start Diagnostic procedures

rlll Fi,,\.nf. r :1..r'o En :5iriD-ai-..ri itUL DEs. t2:003



noslic Subroutines

F-SrrperDuty/Excursion EarlyBuild
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4-38

Subroutines

E-Series or F-superouty/Excursion Late Buitd (Built After 9/2003)

,v rri!,!.[$ i5;:;;

i,li"fii,: r r"' - q*

F-S!ps D!ry Ercus on Econutrne 2004.25
b uL power Slrote DresetEngrne
renormance D acnostic Guide

40093476
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Diagnostic Subroulines

Pcrf'ormance Diagnostic procedures

1. Visual Engine/Chassis Inspection

Purpose:

The purpose of th s tesi is to check the genera concltion of the engine ancl chassis

Visual Engine/Chassis Inspection
. Verify that there afe no tlLtd or pressure eaks.
. Inspect al wire connect ons for darnage.

. Inspect the MAP hose lntercooler hoses and intake for leaks.

Fuel Orl Cootanr Etecfticat Hoses Leaks

Recommended Procedure:

. Inspect for a hoe in lhe l\4Ap sensor hose or a ptnchecj hose.

. lnspecl thl. lue sVste.n. ncudrng the fuel tank. fue pump fuel fllter housng and fuel lines, forlrnfs bends or leai.aqe

. nspect lor coolant eaks atthe racllator ancl coo ant hoses. Check the coola|r reve .

. Inspect winng for correcl routtfg, and verify no rubb ng or chafing has occurred.

. inspecl a sensors. and veniy the connectors are properly secured

. Inspect the intercoo er hoses lor eaks

Possible Causes:
. Loose or ieak ng fuel i nes

. Kinked or b ocked fue nes

. Fuel or orl leaks

. Cooianl leaks couid ndicate eng ne proDteans

. P nched or open IVIAP sensor hose

. Pinched or open tntercooler hose

. lrnproper cor]nect ons

Tools Required:

Inspect on ght

2n!.t P.,rerlr.in, C.nrroi,Eriissr.fs D.!t.c3s 6 OL D.se t:,2Ca:



4-40 Diagnostic Subroutines

Performance Diagnostic Procedures

2. Sutlicient Clean Fuel

Purpose:

The purpose oi lhls test is to ver fy the fuel quality.

Sufficient Clean Fuel

. Check tor uminalion of the WATER lN FUEL lnd cator.

. Drain a fuel sample from the fuel conlrot moou e.

. A cetiine rating between 40 and 50 s recommended for oplimum peaformance

Recommended Procedure:

Open the drain va ve on lhe lue contro module and f a c ear conla ner unl t is ha f full. C ose
the drarn valve.

Observe the WAIER lN FUEL indicator. il the indicator rs uminaled. the fuel is probab y
contam nated w th water

Flow out of the drain should be a sleady stream Insuii cient flow could indicate fuel supp y or fuel
sysrem proo ems.

Inspect the luei rn the container. lt shou d be c ear. not cloucly. lt a so shoulcl be lree ot water and
contarn nanls Dyed red or blue fuel indicales off-highway 1ue.

Some sed menl and waler may be present in the luet sarnple if the fuel lilter has noi been
servrcecl tor a prolonged period of t rne and/or ii the sedimenl and waler have not been dratnecl
recently. ll lhat is the case, a second sarnple may be requ red 10 cletermine fuel qualtty.



nostic Subroulines

Perfbrmance Diagnostic procedures

F-SuperDuty/Excursion

E-Series

:alri FJ,r:nri. C..tr. Ern ss .is O iiq..s e allLD.se t!:!!l



Oiagnostic Subroutines

Performance Diagnostic procedures

Possible Causes:
. No flel in tank

. Flel supply line could be broken or cnrnpeo

. Fuel coutd be jel/ed (most tikety in cotd weather with No 2 fuei)

. Pckup lube screen n tank coulcj be clogged

C/oudy fuel indicates thal the fuel may noi be a suitable grade for cold lemperatures

Excess ve wateT or conlamtnanls mav
I Lrshed and cleaned ndrcate that the tank and lue system may need to be

Tools llequired:

Clear conla ner - approximate y 0.95L (1_quart)

3. Check Engine Oit Level

Purpose:

Th^e^p^urtose of ths test is to verify oil quality and delerm ne il there ssulfcientoit to operate thenlec{ors

Check Engine Oit Level

' Check for contaminanls (fLte/. coolantl.
. Correct gracie/v scosrty

. A,4iles/hours on o , correct leve.

Check

Recomrnended procedure:

91."-"l",fg lil,,*" using the dipstick with the vehicte on teve ground tf tfere rs no o or very Itfleorl In the crankcase. the inlectors will not operate

lT the orl level s overlull it s poss ble the engine was ncorfect y servrcecl of lue s d uting the o Iand fillinq the crankcase

:aL-r.l p.ienrr n Crmr. f:rslro.s I_ra.n,rs: 6tLDe:. ,2:nt:



Subroutines

Perfbrmance Diagnostic procedures

I;nti""l i?:i:;"i, 
A mrlkv while orl /ncl cales jross bre oooranr conraminarron whrch wi have an

SMOKING OR OPEN FLAME OF ANY.TYP-E.I\4UST NOT BE PRESENT WHEN WORKING
l;ifg"r.r".".^?lr:rr._."vnpoR. rarrune ro rbtLo,i.r-nEsi,i*i.il,lilon,s rMAy REsuLr

Oil conlamrnaled with desel iuel uu',, 
11u^",1 

diese fuel odor anct wI rncrease rne engrne ort tevel.t tne engine oit teve s above .t\tax. 
dLre to r'r,u""t ruu ,t,rrriJn.ino oii'i,irTpp"u, rn,n and watery.

rrll_a o evF, ,. o\erlirteo dro ll e o dao 1,. rL., , to, roL-[ g. t<od.F eill
:9To-yins jh" 

"o"""pon,lng 
fr"r Lnil:"1_,1! 

1r9,, j ter housrnE *"r""" ,n",?l""uNi;3r?8i3"?u
i::d:1ii8fr'Jri:?TLXT;"'[:i l"^i:!s,^ri19rr 

th-'pius n rie oui"ip*-rnstuir Fuei pressure

ro 
"onrl,ri-"on.iu-itjr;;;;5;; 

I rrPa 10-160 ps I Bar 014 00761 e1 pq' uul"nt at the test pon

i!::i"i{m*!!;T:;:"n: :t.#T#ti,':i,if i,i"lli 3I #il"!#,!,'ifl j",:t:,: :,HL
l:r":,j"*Tb" 

Rernove the valve iover ar rne sLrspecl cy ncter head anct inspecl ine rnlecloT aTea

lheck service recorcls for correcl o \rinseweishtorrsw-.0"r 
"i",1""1il",,il"x$::::t"3:,ffJ:i3i,o"i,"",ili3'iffiii3,iii;"

f""'"JS"."1'::*ir"i;X"#??if;i::1:::: *o-'l lhll has r'"0 
",i""iJJ i*" nrerva s wir have

rr-iif ;,'"',"f;?: fl | fr : :i;rffi i:s.f,# jli,#":j';;ilftT$"',ij[:ff "'fl jji:ix', *"

Possible Causes:

' Ol e\Fr to^ o. Fd- o ,oi\,r')utro,t. 1 !,o, .a .r.,r q
. Oil evel high - ncorrect servtc ng fue dilution lrol.n njector O rings
. Oil conlaminat on wtth cooant ol cooer heacl gasket. porosrty

Iools Required:

Adapler 303 765 or equivalent

Ciauge 01.1 MPa(O-160psi) Bar (part ol p ressu re Adapter Ktt 01 ,+,0076 j or equ va ent)

Scan too

:lJrrr P.f,. l,r : l_r r n F.. :i !i: D r.n.. s 6 lrL a es. ;z :rril



4-44 Diagnostic Subroutines

Perfbrmancc Diagnostic Procedures

4. Perform KOEO On-Demand Self-Test

Purposei

The purpose of this tesi s tc determ ne f the PCI/ has cleiecled any iault condit ons that wou d

cause a Perlormance Problem

Perform KOEO On-Demand Test

. Use the scan lool.

' DTCS set during lhis test are curTenl la! Is

D agnostc

Recommended Procedure:

Note:ToensuleihatlheDTcsahaldfau|t.iirstcealcontinuousDTcs(besUretorecorda||
DTCS ancj Freeze FTame informaton belore oearlng) Rerun KOEO On Demand Sef Tesl

lf the DTC ls set aga n. a hard fau t has occurred

Connect the scan too. TuTn ofJ all accessories lf the veh cle s equ pped wlth an auxrliary

powerlrain coniro r.odule (APCIvl), I rnusl be turned ofl 10 perform the sel test

. Perform the necessary vehic e preparal on and a visua nspect on Refer to Orr ck Test

Operalron

. Refet to the scan too operatlng rnanual tor InstTUcilons

. Key on. eng ne ott

.Wait4Secondslorthelransrn|ss|onconllo|moduelTCl\4)powedla|ncontromodu|e(PCV])
ancl the luel Inlector control modu e (FICN'4) 1o nit alize

. Folow ihe operating inslructions lrom lhe diagnostLc menu

. Perforrn a KOEO On Dernand SeltTest

.FeoordlheDTCSandFreezeFramenformatonanc]refertolheappropriatepinpointtest'

Tools Required:

Scan lool

200.1 P.x.n n, a.nlr! Fm ss o.. DlaqNts: 11 0L D'se 12 2C03



Subroutines

5. Retrieve Continuous DTCs

Purpose:

The pLrrpose of th s test is lo
conolt ons that wou d cause a

oelerm ne if the PCM has delected anv ntsloflca
penoTmance pfobiem. The condi|on that caused

or inlerm ttenl fault
a conlinuous DTCmay no tonger exlst

Fetrieve Continuous DTCS

. Use the scan tool.

. DTCS retrieved during this lest are historical faults.

Recommended procedure:

C^onnecl the.scan tool. Turn ofi all accessores I the vehic]e is equipped with an APCM. tt mustDe tLrrned off to perform self tests

' ::1:jll" necessaTV veh cte preparation and a v sual inspection Reler to eurck Testuperat on

" Refer to the scan tool operat ng manuar ror InstTucttons.
, Key on, engine off

. Follow operattng lnslructions from the rrrenu

. Record the conlinuous DTCS ancl Freeze Frame informaiton
the appropnate plnpoint test for conl nuous DTC d agnosttcs

. ConlinuoLrs DTCS must be clearecj afier a reparr ts made.

Tools Required:

Scan too

6. KOEO Injector Etectricat Setf-Test (Ctick Test)

Purpose:

Note: lf unable to pefofm KOEO Inlector Electrical Self-Test
connector and check lnjectors ior shorts or opens.

(Click Test) disconnect rhe FtCM

The purpose of this test is to delermine if the lnjector solenoids and valves are lunct/onrng byc|cking att inlectors together and then each inle;lor in numerical i"!r"n"" 1f inrouof_, el.

trom the PCM and TCM and refer to

200,1 Pcyrenr. I C.nrro,Em ss.rs O r!n.s s a aL n.se r! 2!r3



Subroutines

Performance Diagnostic Procedures

KOEO Iniector Electrical Self-Test (Click Test)

' Use the scan tool Injector DTCS w L be transmitted aiter the sell test is como eted'

' A njectors will moraentar y click then each inlector wrll c ck in sequence 1 thfouoh 8

Note: Sequence repeats three times

Note: DTCS can be historical if not cleared trorn a pTev ous lesl'

6.OL Engine, Cylinder and Fuel Inieclor
Location

A0062,107

Recommended Procedure:

This lest determ nes tlthe inlector circLl ts ancl soleno ds aTe eleclr ca y operating w thout f au t All

tntecf.r5 wtll 'cl c'rrh _oqelra lo dpplo(lmdldv - \e'o-lo- lh'l ddL' Inp'lo 'rli 'l^ to

;lp:.,;;;i; " r *.o.o i. ime', d, o'o4 .1 llo.qr 8 d a-rr ) oorer '"d " D-c ^ bp

oliplt on tnJ Oata nk at the end of the tesi when 
'equested 

by a scan too Onlv a hard Jault

DTC wl be displayed.

Connecllhescantool'Turnoffaccessories|iVehce|sequppedWithanAPoM.lmlstbe
iurned off to perform sell tests

. Peform the necessary venlc e prelJaratron and a visua nspeclron Refer to Otl ck Test

Op3ratlon.

. Reier to lhe scan tool operat ng manual for instructions

. Ke'y' on. englne on.

/l\
r,i
A
\_7r)

o
/1\?
o
tv

21l.lr r'.!1E 'a c.nl! E'rs:.r5Dlalrrli5



Diagnoslic SubroLrtines

Performance Diagnostic Procedures

. Follow ihe operat ng irstructions lrom the menu

. Pedorm lhe KOEO Inlecior Eteclrca Se f Test (Cllck Tesl).

. Record the DTCS and perform the appropriate pinpoint test.

Possible Causes:

. Opef or sho(ed njector c rc! t

. lnlector connector

. Inlector so eno d

. F CM power or grouncl circlt I

. FICI\,4

Tools Required:

Scan tool

7. Intake Restriction

Purpose:

This purpose of this test sverfyanar ntake or exhausl restr ctton is not contribuling to a low
po\rercondiion. llthe engne does have a hlgh air ntake restnction a cons derao e amounl oT
b ack oT b ue smoke may be produced

Intake Restriction

. ChecK air filter restr ct on gauge/tndlcator.

. Measure the vacuum on clean s de ol atr n et system at WOT with fulagnehelic,i. gauge.

t2 2. H2a

Recommended Procedure:

Inspect the atr cleaner in et and ducting to ensure that tt s not b ocked or coilapsecl Inspect the
a r cleaner hous ng and f tef for proper installat on

Inspect tor any ndcation of water ntTUsron into atr cleaner,f ter.

ll necessary use Pressure Adapter Kt 014 00761 or equlvaienl to nsta a IVlagnehe c.k gauge on
the poft on the air cleaner and measure restrcton at f gh dle

;rirll PliEln_ ll.r' r Ejsslrr D..f.ss 60LDelc i2r2atil



nostic Subroutines

Perlbrmance Diagnostic procedures

F-SuperDuty/Excursion

40060t9!

.li: F,.,1,, I r,lr'. -nr;:.r:D;!t:.!s i!Llt.:s. t22103



Subroutines

Pertirrmance Diagnostic Procedures

E-Series

40088368

Magnehelic, Gauge

Possible Causes:

. Snow. plast c bags or other forc gn

. Misrouted a r cleaner ducting

' On engines recenl y repa red. rags
ppe

matera may reslrcl a ow

of cap p ugs may fave ceen

ai lne atT nlel

inadverlently eft in an air nlet

:I,,-ri P:r.rr r r arilrr Fmss.rs Dalross raL Dese l22ia3



Strbroutines

Pertirrmance Diagnostic procedures

Tools llequired:

ltlagnefelrc, gauge (pad of pressure Adapter Kt 01,1 00761 or equivalenl)

8. EGR Position

Purpose:

Thepuriloseof thstest s to check the EGR closecl. open ancl lrave postons

' P-6rlorm !.,/ th key

. Use tfe scan too

. lvlon tor the EGB

0.. 10612V1

90 I Ca:.
1l 0 .1s2Vi Opc.

ODe'r

CoTTecl ,:oncenr caus ng oul ot spec ficat on va ues beiore conl nurng.

on. engife clf

lo command lhe Ouiput State Contro Jor EGR.

pos t on sensof P D to calculate travcl

Recommended Procedure:

. Connect lhe scan lool

. Key of engrne off.

. Accessi the EGF P D afd record

. Accessi Oulput Siale Coniro and

. Becorcl the va ve pos t on

the closed EGR pos tion.

open lhe EGR valve

. S!biralt the open vave lrom

' f both vave trave and trave
rerest

Possib|e Causes:

. EGF crntfo crrcu I

. EGR vr ve

. PCNiI

the closed valve pos tion.

volage are beow speclcation, nslall a ne!,,, EGR va ve and

ilrirJ F,,r. nnC!.r. LIs:.i:D.i.rr.!5 6a!D..., t..r 2t'13



4-51Diagooslic Subroulines

Perlbrmance Diagnostic Procedures

Tools Bequired:

Scan tool

9. Exhaust Restriclion

Purpose:

The purpose of this test
proDrem

s to deterrn ne f an cxhaust system leslnction ls causing a pertormance

Exhaust Restriction

. visually nspect the exhaust systern lor camage

.[,4onLtoltheEPPDwithscanloo|an(jtheenginetemperallregleaterthanT0c(158F)at
3.800 RPM with the vehic e ir PARK/NEUTRAL

EP
IIAX ra 3.800

1F Sup€rD!1y'

Eary B! ldl

Max o 3 n00

A! dl

Recommended Procedure:

Connect the scan tool Access and r.onltor the EP and RPM PIDS

. Run engLne at 3,800 RPM

. Record the EP PlD value

. A lo',! RPM or an EP PID grealer than 234 kPa (34 psj) (F-sLlplDutyiExcursion EarVBu Cl

l i.t+ ue" fsi;"t fe s"'i"" o, F SuperDulylExcursion Late Build) nd caies a restr cted

exhaust condit on

Possible Causes:

. Collapsed tarL PlPe

. Clogged tarl PrPe

rolF:., r L L L -
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Subroutines

Perfbrmance Diagnostic

. Clogged catatyljc conveder

. Damagecj f.uffler

. Turtocharger

Tools Required:

Scan tcol

10a. Electric Fuel pump pressure

Purpose:

The p!-pose of this test is to veflfy the iuet system pressure.
Electric Fuel pump pressure
. I\,4easure the luel syslem pressLrre at
. Road iest rhe vehrcre w/th 

"" "*,"" ii,j,it"]a 
flJter housing lest porr

U r.t |\4pa 10 j60 310-379 kpa

rr pressufe lat s low, go to step 1Ob.

lf fuel prcssure is above speciftcalton, cneck iue/ relurn /tnes for resl|ction.
rr no festrictiof is pfeseni, install a new tuel pressure regulator valve

Recommended procedure:
. Verify ihere is fuel rn ihe tank

' 1", :t tl: urLQ 'o- rhe rronr oi In, *nq, p
uduQe rJ.l.l /VPa,0-toO o!|l Ba.01ur uLJlbj

' Foad tesl the vehicle at a full load condrtron.

Jr pressuro falls low. go to step 10b.

lf fuel preljsLlre rs above specificatron. cnecK rrte

ii?J]lf: Yi"t rnstarr Adapter 3o3-76s and

ruet retufn lines for a restrictlon.

2lJ0l P.rrnrarf C..lr.l Em,ss!N. Dr.a..j s 6 0L D.se ir,2ao3



Diagnostic Subroutines 4-53

Perlbrmance Diasnostic Procedures

li no restricl on is present. install a

f,on 
ll

ll

c d**[
Possible Causes:

. Fuel return line restrici cn

. Fuel pressure regulator valve

Tools Required:

Adapter 303-765 of equivalent

Gauge 0-1 T MPa (0 160 Ps ) Bal (part of Pressure Adapter Kit 014 00761 orequvaenl)

io!:l P.r.1]. a' _r u Ei!s.fs L'.r!n.:s 6!LD.t. l:2aall
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Subroutines

Perfbrmance Diagnostic procedures

10b. Etectric Fuet pump Inlei Restriction

Purpose:

The purpose of th s test ts to solate the cause ol

Electric Fuel pump Intet Restriction

Measltre restrict of at fuel pump niet.

ow luet pressure

(0 30 n Hg)
r,/ac!!nr gauge

tj rf H! I/IAX

Recornmended procedure:

l^:T:^tl:-tl:l.r"l ne.lo the in er sicte of the fue pump Insra I Fuel pump Actaprer 310_1 1 j or
ffi A;"6 33'il";;,'[Jffii:i[:: ,f,!! 

the ere;'r c ruer pump-coniei ieli'adaprer ro a o-zoz

sea.. *in *e r,,-or.6i."i u"o i;";";J;,:';'::"fiil.iil::,;j,["o: $S'J1l]Hiq!".""fl"fi1?$ftHq). there is a reslrotion between rhe luel.pump'and m" rr"t iuni., li;;"i;_l;i,",, s ess rnan 152IT,!!i 19.i" Hq) tnspect borh ruel rirters. ri tn" iirt"r.s i,e oK';;;";t i;; i;;; ,eslraror varve. tine regu ator and f ters are OK, install a new fLtel pump.

Possitrle Causes:
. FLle ne restncl on

. FLre lTessure regLrlator valve

. Fue lrilers

. Fuel pump

Tools llequired:

Fuel Pur.p Adapter 310-1 1i or equ va ent

Vd, LJn Cd rge,odr o D -,. jre ActdprFt K,. 414-OO/61 ot equrva ent)

10c: F!el Aeration Test

Purpose

To determ ne f the fuel is aerated and caus ng a poor tdte condition.

Fuel Aeration Test

lnstali a clear hose on the fuel return lrne at the fuel control raoclule.

2004 Pow,arlrr n Co.ro Errss.f: D,a!f.ss 60LD.sei r:2il03



Diagnostic Subroutines

Perlbrmance Diagnostic Proccdures

Pel. o Wor.-l op IV r1.-l Sp, tot '0 '.

Run at the eng ne at WOT lor 2 minuies

BetL[f fue shou d be free oi bubb es.

1. Remove lhe fue return ne at lhe lue contro rnodu e

2 Atlachal14inchdarneterhose(cear) totheluel contro module and p ace lhe olher end of
the hose Into Botunda Tool 034'00005 or equrvalenl

3. Turnthe gntionon Thefue purnp wr cvcle on. then off. Diese llel may not f ow oul through
the attached hose aiter ony one key cycle. Repeal ihe key cycie unl lue Ilows from the
altached hose

4. Stad lhe eng ne

5 Run at WCT for 2 minutes. Return fuel should be iree ot bubbles

6 lf lhe luel has a r n L the fue return ng to lhe lank will appear wh te. loamy oI
non-lransparent lf no or very litie air s present ln the lue the fue wlll appear
c eat,transparent

7. lf ar is presenl in lhe return fle inspecl lhe fue sysletn lor eaks

Possible Causes:

Nole Ar can enter lhe fue syslern at any po nt where there is sllct on n the fue system

. Fue prckup in the lue tank

. Fue supply line enlering the fue modLrle trom the fue lank

. Fuel returf lne entering the luel modu e lrom lf]e eng ne

Tools Required:

Fotunda Toor 03,1-00005 or equ valent

11. Perform KOER On-Demand Self Test

Purpose:

ThepurposeofthisteststodetcrnrrnelthcPCMhasdetectedanyfautcarnditonsthat\iroLlld
cause a pedonnance problenr wh e the eng ne s rLlnning The KOEF se t tesl wl I pedorm step

lests on lhe inlect on conllol pressure system and the exrlarst back pressure syslem

:aarI P,rri4rr.r'r ar. an::':,: Lr,! ris'aa.:r!5e r:2Lral
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Subroutines

Performance Diagnostic procedures

Sl^l lF,'l>_d- PCM roi"o,rAo re..) 
^r 

F.. lle rLM
:, lIIl- , o |o' o e\-L,e dnd ,hF, ^ _ds..- rr e'eacred. d DT( ur,, tla oen6,dteo Tn,<, .F:l La1 be

Perform KOER On_Demand Self Test

.:::1id, J spe(,,.! p).1dL5r barr p,p,.rr"
rts\-ur . J'd p.6dpterm eo tnrF-r oro i( nolpertormed at any englne lemperatLrre.

Noter Before performrng the KOER O

;::::!:: qi li:fu::*"idTiiHi:f,i! i;ir"tri""";ff"f :l'?i iit":il: 3l
at hrghway speeds 

"r 
a, u. rrJ"irlllrJeh 

cle 1w ih deceleralron ancl icceleration cycles)
. The seti-test w ll venfy the lcp. EGR ancl VGT systems performance.

Recommended procedure:

r\otet Engine w run roLtgh during ihis test.

Connerl the scan loo/ Turn ofl a ,a..06 J -. d or ro p.,,o.. ;" .i,1u" to''o '' lf IhF /en ''e i' .qu opeo

' Perform the necessary vehicre preparalron and vrsuar rnspectron. Refef. Refer to the scan tool operaiing marruat Tof Insifucttons.
. Key on. efg/ne running
. Fo/1or,v the operaling rnstructions from trre ciagnoslic menu.. Pedorm a KOER On Demand Setf Tesr

' Recorl the DTCS and reier to the appropr are p npo nt test.

Tools Fiequired:

Scan tool

'12a. Lo,^, tdte Stabitity (tcp pressure)

wrth an APC|\,4. it must

to Qurck Tesl Operation

Purpose:

IJH Sii::ffi iJJifrffl " ro cieiorm,ne ,i idre srabirily or row power rs causecr Dy a sruck or d dy

Low ldle Stability (tCp pressure)
. Check,rr lo!,/ dle and EOT above 70 O (158 F)
. Mcnitor the lcp and RplV plDS with the scan tool.

Lo.lr.'Lmsj.ir Dnqn.ss 6CL D.se t2,2rn3



Oiagnoslic Subroutines

Pertbrmance Diagnostic procedures

Specificalion @

670 BPtll

CP 4s 55t4Pa:

105tr t00 ps I ,15

Eer y Bi dl

1580 725 ps 45

F SLrperDutyl

BL,rd)

Take rea.Jtrr! b€lorc d scoine.t,,.l

I engrne RPM s unstable, dsconnect ihe lCp sensor.
. ICP will defau t to 5.0 MPa (/25 psi) wnen orsconnecled

- lf BPM smooths out. the CP sensor or circLt I s suspect.

- lf FPl,/ s st Lrnstab e. reconnecl the tcp sensor and go to step.j2b

Recommended Procedure:

Noie The engine must be at operating temperature.

' Connect the scan tool.

. Key on. engine runn ng.

. Access and monitor the ICP and RPN4 p DS.

' Op"'31. ;t e alo lp dt o$ orp :peF..

il engine does not slab ize, d sconnect the lCp sensor if low idle speed stabi zes wilh the lCp
ie.r-sor disconnecled. the problem s most likely rn the lCp sensor cticu t. GO to p npoint Test O. lf
RPIVI does not slabilize. reconnecl the sensor and GO to i2b.

Possible Causes:

. Debrs sluck in the IPR

' ICP sensor

" Circu try

'fools Required:

llcan too
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Subroutines

Performance Diagnostic procedures

12b. lnjeclion pressure Regulator Test

Purpose:

lfJr; 
purpose of this test s to cletermrne f dle stab ly or tou, power is caused by a stuck or dirty

Low dle Stabitity (tCp pressure)

. Ch€'ck at lo\,r' rde and EOT aDove 70 C |58 F)

. l"4on tor the IPR plD with the scan toc)

Recommended procedure:

Note The eng ne musl be al operatrfg temperature
. Confecl the scan too.
. Key on engtne runn ng.

. Access and mon tor the ipB and RpM ptDS

. Ope-ate the eng ne at low tdle speec

i the PB duty cyce s less than the MAX specrllcat o,,r. go to ihe next step. ll the tpR cluty cyces !Jre.ler than lhe l\,4AX specrl cat of go to iesl T 0e of t;e Hard St",rifrfo 5iu|-t Dragnostics andcheck for an nlection conlrol system eaK.

Possillle Causes:

. Debris stuck i| the lpF
r njeclon contro system ieak

Tools Required:

Scan too

13. Boost Pressure Test

Purpose:

The purpose ol this test is to creterm ne if the engrne can creverop sLrll cient boosr to obta n specilicpower

:ail.l P.r/r:rrrI a.rnr. Errs;o.s Lrra!.oss 6,LO.sei t:2003



Subroutines

Performance Diagnostic Procedures

Boost Pressure Test

' carefully inspecl the ntercoolef tubes/connectrons. turbocharger conneclions. and MAp hose for
signs of damage or leaks

. Perform lhe boost pressure tesl al 3300 RpM mrnimurn.

. Monlor the [,4GP and RPM PIDS wth ine scan rool

. Road test seect approprate geai lo obtan desfed engtne speed ancl fu oad on engine
c rnbing a h I or a fully loaded lruck

fuIG P 22 PSIG

2I] PS G

iE 5e esl

Recommended Procedure:

Note: lf test fails ow, nspect lhe turbocharge blades for damage. cO to pinpoint Test KA to
check the variab e geornetry turbochafger (VGT) operat on

Boost pTessure will leve out after 3.300 BP[/. This s best accornplished e lher climb ng a h ll or
"vith the vehicle fu y loaded

. Connect the scan tool

" Key on, engrne runnlng.

" Access and monitor lhe lvlcP and RP[/ PIDS

" Alter the engine is up to operat ng iernperature I nd an open section ot road and selecl the best
gear to ach eve a 3.300 BPNI accelerat on.

. With the acceleralor at WOT. record the h ghesl boosl prcssLtre reacl ng while acce erat ng
through the 2.500-3,300 RPN,4 range

Alternate Procedure:

Insta a T (manLrfaclured loca y oul of courmon f tttlrgs) rnto the MAP sensof line that comes from
the iniake man lold Make sLrre lhe MAP sensor is hooked up for this tesl

Connect a T io a 0 30 ps gauge that is lernporarily nsta ed n the cab Foute the hose so that it
is nol cr mped and does noi corne in contact with any hot sudace.

:. rr P.r-!,i': lirrl,:, En !r.fs D.rn.s s 6 aL D.r. r2 2003
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Diagnostic Subroutines

Performance Diirgnosl ic proe ed u res

F-SuperDuty/Excursion

E-Series

Possible Causes:

. MAP hose pincired or open

. Leaking inlake, hoses or f ltings

. Turbocharger

. Base engine

:4.11 P.x..r:: n arrr i !r Ftrr:Lrn:Daq1..s 6 Ui D.se r!2|!3



C iagnosttc Subroutines

Performance Diagnostic Procedures

. Intercooier hoses eak ng

. lnleTcoo er

. EGB slick ng

Tools Required

Scan tool

14. Crankcase Pressure Test

Purpose:

The purpose oi this tesl s 1o m-aasure the crankcase pressufe Crankcase pressure s a measuTe
ol how we the cy nders are sea ng

Crankcase Pressure Test - F'SuperDuty/Excursion

. Ivleasure the pressure at the o fil tube wrth 6.0L Crankcase pressure Tester p/n 303-758. wlh
engrne at 70 C{158 F) m nimir...

. B ock lhe breather lube on the leit valve LUVer.

. Measure wth no oad at 3.000 RPM.

0 rr2 nm llil t0
to 00 Fi,Oi

ga!ae

f (._r 18 tsl?{lr

It greaier lhan 15 mm Hg (B HrO) reier to the base eng ne sect on n the workshop manua .

:lrrlr.1 F:i.,1ni. C!r1,.. Lus!.ns Da!r.ss 601Dcs. l2'2a-.3



4-62
Subroutines

Performance Diagnostic procetlures

F-SuperDuty/Excursion

Recommended Procedure - F-superDuty/Excursion:

Noie: Do not plug hoe on Crankcase pressure Test Adapter 303-758

Y:1"^:^r1".]n: ::Ci": s, at operdrrng temperalure A co d engrne w qrve h qher readings.hemove rhe duclrng to the turbocharger rnlel pipe aacl remov-e the nef pipe.,ano eOow tnatconnerlts to the breather box. Brock the oLrliet al tl e varve cover with tt.,e lip prou,o",r n pressure
Test Adapter Kit 014,00761 or e.lurvalenl nsta| a protective.ar""n ou",it,! iurbocharger inet

Screw the Crankcase pressure Test Adapter 303-/SB In the oit ii cap hole. p Lrrno io lneMagn€he ic I gauge in the gauge block [4ake sL]re the H,fug*i ufi" " 
"qurq-; has been zeroed.

slart the€ngine and operate at 3,000 Rpr.,1 Hord for 30 seconds m nimum and take a stab rzedreadrng. Do not b ock the ho e at the lop or li-te restf ctor tool

'lo D oo



Oiagnostic Subroutines

Perfbrmance f)iagnostic procedures

Crankcase Pressure Test - E-series

' MeasLrre the pressLrre al the oil lill tube wth 6 OL Crankcase pressure
engine al 70 C (158 F) min mum.

. B ock the brealher tube on the lelt vatve cover.

. lvleasure wlh no load al 3,000 Rplvl

Tester p,n 303 758 w lh

Oll2rrmtsg10
l. 60 ll,O)

!ra!qe

fg i8 n,Ol

It greater than 15 mm Hg (B HrO). refer to the base engine section in the workshop manual

E-Series

),i

loa.lP.,i,iaICjii, Err ss oij D 3a.,r: : a!. Ie:-. -t:arrl



4-64
Subroulines

Performance Diagnostic procedures

Recommended procedure - E-Series:

Not€: Do not p ug hole on Crankcase pressure Test Adapter 303_758

Mak,l sure the eno ne is al operatino lemperature A co d engrne wr gtve htgher readings.
::l:y_"^t!:_"'l :b"ier assembty. R-emove rne ouclrng to rhe r!rbocharger nter pipe Remove theIn er prpe and e bow that connects to ihe breather box: For addttional inior."iion, |.ete|. toWorlishop Manual Section 303. Blockpressure resr nJ"pr", xit rii+.oi)di';;UilJ"lJ,l'H#]i:;";,";[Jiii:"ff%g:?",f""0 "lurbccharger inlei.

Excessive screw clamp torque may damage the oil till tube.

Insta the crankcase Pressure Tesi adapter 303 758 to the oil li/] tube using an appropraled am?ter hose and secure wlth screw c amps Stan by connecting one encl,of fne hose to theknured surface of Crankcase pressure.Tesl Adapter 3'03 zsainjtf," 
"ppo"it" 

enct oi the hose tothe oil fll lube and secure w lh screw clamps

:l1Tt !" th? l\,4agnehetic.ii gauge in the gauge bock Make sure lhe Magnehe c.rr gauge hasDeen zeroed

start the €ngine and operate at 3 ooo RpM Ho d fof 30 seconds min .num ancr lake a siabirizedreading Do not block the hole at lhe top of the festrictor lool.

Possible Causesi

. Bro<en or worn compression rngs

. Polished cylinder bores

. Leaking or bent valves

Inspellt the a r inducl on system ll lhe a r incluct on syslem allows d d to enler tne cyttncjers, il wqulckly "dust' the eng ne caus ng high crankcase pfessLtre.

Tools Required:

. Crankcase Pressure Tesl Adapler 303 758 or equivalent

. Magnehelic'R. gauge (pan of pressure Test Krt 014-0076.j)

. Protecl ve screen

. Screw clamps

2!lrr P.,.n,anr C.rro'Enj ssi.ns D alfos: 6 !L D.se r22!03



Subroutines

Performance Diagnostic procedures

15. Oil Aeration Test

Purpose:

lh:, purpose ol thrs test ts 10 deterrrine rr ine engtne lbe oil isluattty.

Oil Aeration Test
. Run engine at 30OO RplV for .1 

m nute.
. Take oll sample from the oil pTessLtre sw[cn port at ]dle.
. Inspect the sarnple for pfesence o{ aI bubbes.

aeraled and causlng poor idle

. 
^U::::"]y" " aeration can be caused oy oep erect orl additrves, prck-up rubesea eak. oT upper pan seal leak.

leak. ftonl cover

Recommended procedure:

Note: The engtne musi be at operat ng remperature.

Cperale the eng ne at 3.000 Rpt\l for 1 mrnule.

Possible Causes:

. Extended oil cJfa n lntervals the antr foam additives ln the oil may be dep eled lrom severeuse or extended inleryals.

! A ra\ oe o.65enl oLp to receTl elcJ'le teDor oa -rpa,oT Lo,I,o,p.F..L'ole psv'v ro rJ. lr-e vet .'e doq.e\i\erv ,o,24 
"7 .,16^ s1.i. ;.5 j0 m,,.".

. Incorreci type or grade oj o .

T()ols Required:

Clear conta ner - approximate y 0.95L (r _quan)

syster. tt may be
lo remove excess

20C,1 Fn'enrrJr C.nIrr'arrrs: o.: D,!r..!s a!LD.s,a r:.,rri.:



Diagnostic Subroutines

Diagnostic Trouble Code (DTC) Descriptions

4-Di9il
r00.16

Pinpoinl Test Step cO to D[ecrion
KOEO KOEB Continuous

T!rb. S!pe Charger Boo:t C.nlr. Sorc rord
C '.! I naf!crPerl.r arr.e

GO ro P npo ft Tcsl AK

P0069 l.lAP F.BO a. etatu. GO to P nto [t Tesl Al]
P0096 nlekr Ar Tenrperar!r. Seiso 2 C r.!I GO l. G2

P0097 nrake A r Tcnr|erarlre Sefsor 2 C r.!l Lo!. GO t. c6

illlil' 
o' 

'" "l"'"'''" s"'sor 2 c r.! I H qh co G8

f 0l0l Ir'lrss or \"/o !r|e A r F or! C rcLr 1 CO ro J2

P0t 0u r.4ass .f V. lnre A I F o!! C rc! I fr !h rrplr GC J8
t0r07 [4ar ]oia Afso!re P'essNre,BAttO S.fsor {lt) H2

P010rl r"lafJ.f Absolle Press!re BARO Ser:.r GO H6

r lak€ A r T.rnperatLrr. C r.r I LoB tnpL I GO
ntake A r Templrallr-e C rc! I | lth rprl Gli
E.! re Con afl Temp.rallr-. C c! I Lou ,rpul GO aK2

l-0l E r! .e O.o air T.mperalLrfc H !h npll GO K4

GO lo P,rr,o rl Tesl AT
P0r It Eig fc O Tenperarure Sef:j.r C rc!, GO L2

1i En!ne O T€nrpcralrre Sersor C rcL,l Lor GO L7

i]r,''t' 't ' "'orL I rrHqr GO 1o L9

Pt2t 9 E.!.F O e sppFd t!.d ..
P!230 F!e Pr mp P n:ry C r.!rl GO M2
P)231 Frp P !5F.ur,C,.,rr "r arcr t. lt6
Pl2-t2 ture P-rmp Seco.dary C rcuil H ltr GO 10 l\410
P1236 T!rbo SLj'r!r C|arqer Bolst Sens.r A C rc! i GO E2

T! !! Slper Cha qer Bo.s, Scrsor A C .! I GO E6

T!rbo S!p., Cfar!-Ef B|o!l Sens.r A C r.ut
H Srl

GO LL. E1O

P0261 C! rrE rt il- rrf !rL Nr GO
Cy na.f +l lnleclo C rcr it H ch GO

P026il Cy fd€r 
'r1 

C.rilrb.Jtof aalarce GO P1

Cj ..1€ ?2 nle tn, r .Lr jL w GO
at tt t2 t)F' !a rrtsir GO

:irl.l P.r.:,af a.n|. Lrn !i..r. Lr i!i!s :r a rrl Dlse l: 200J



Subroutines

Diagnostic Trouble Code (DTC) Descriptions

4'Oigil
Pinpoinl Test Step GO to Dir€ction

KOEO I XOEF I continuous
P0266 Cy nde, 42 Conr, blron Bdta..e
PA267 Cyl nder *3 nlector C rc! I Low GO
P0268 Cynder +3 lnteclor C rc.,l Hgh GO to P1
P0269 Cy .dFr al Conrrbut.n Sdtance GO lo P1
P0210 Cylinder ia njector C rcLr GO lo P1
PA271 Cy nder n4 l.lector Cfcu lligh GO to P1
PA272 Cylincler d4 Conlr bur oniBa afce CO
PO273 Cy nder +5 lnlector CrrcLrit Low
PA271 Cvlinder d5 fleclor C rc! I N ah GO
P0275 Cy nder }5 Co flrib!1io n, Ba ance GO
P4276 C\ fdL rra lrlcLror Crr LrjLow GO lo P1

Cyirnder d6 nlector C GO
P0278 Cy nder +6 Conlab!lion,Ba ance GO to Pl
P4279 cy .dcr +7 i.lFdo, cr.Lr I Low GO to Pl
P0280 Cyr,nder 17 nteclor C rc! t H gh

Cr .der 4- Co.tr | !t Dn Aaia.!.
Cylnder dg nle.t.r C rc! | L.w GQ

P0283 C/.def h8 .t€clorC,.ur Hqh GO
P0284 Cy fdcr 48 Contr b!t on,Aatance GO to P1
P0297 Voh cie Overspeed Cond I on

P0298 Eigife O I Overtcmperalure Condton GO 1o 119
P0299 Turbo,S!perCharger Un.tor Boosl GO to P npo nt Tesl KA
P0300 Fardonr rr'l s|.e Deleclcd GO to P npo nt Tesl AR
P0301 cy nder r1 ltsire Detcct€d GO to P7
P0102 Cy nder rr2 Nl si re Detecled GO 1o P7
P0303 Cylnr:ier +3 1.4 siire Dcrecled GO 10 P7
P0.104 Cy nder +4 l"4isl re D€teded GO to P7
P0305 Cy nder rrt N1slr. DetFrrc.l GO lo P7
P0306 Cylnder +6 Nl sfrre Detccted GO
P0307 Cyhnder 17 Nl si.e Deiectsd GO 10 P7.
P0308 Cy nder +8 Mrsi re Deteclcd GO to P7
P0335 Crankshait Poslron Sensor A C rc!1 GO 10 P rpo n1 Test D
P0336 Crafkstrall Poslon Sensor A C rc!t D

P0340 Camshaft Poslrof Sensor A C rc!1(Bafk l GO lo Prnpo rl TPs V

P03.11 Camshall Poston Sefsor A C rcllt
Bang-.'ee4.rtr... ,t..t 1 or s ng e senso4

GO to P nporr TFsr V.

P0381 G ow P ugiNealef lndcalor C rcuit

20c,1 P.xenra. C.ftr.'Emssor! Da!r.5s a!L D.5. r:2ra3



4-68 Diagnostic Subroutines

Diagnostic 'l'rouble Code (DTC) Descriptions

4-Disit
Pinpornt Tesi Slep GO 10 Ojrection

KOEOlKOERlConlinuous
Exfa!sl Ga: F-cc 11, dl !., F 'ii r!rii..rfl GO 1. W2.

Erharsl Gas Ffr c! al ii ; oi Er.e-qs !. GO

D0401 Erharst Gas Re. .L alo. Crrtrr C r.L I

Etlra-,:t Cas Fer ,.L ar.f C.ir. C r.L, I GO io Wg

Erliarsl Gas Br. .! al.f 5. rr A C .! I

Erlra"st Ga! q.. r., trl.f 5. r:i, A C .! 1

Etnalst i;:s fe. -..r:ron S..s.r B (l'.!' GC I P t! Telr AV

r0.108 Er'r:rsl G:s F.L f.-, :tir S. r..r I i] _.!
n!f

GO l. P rir,o nl Tesl AX

F!. L.!-. S.is., C r.l
F!. !e!e Se.s.r Cr. r' Frr.r. p:rT.,.an.-.

GTJ x2

Pfess!re 3r r!! F.rc. r! i! rarr'l GO 10 X6
.01i2 Ex'r:!s PL!! : ! -r. l GO io X10

Eirra!s Press!r-. S-. r-q rr rl irl, fir.rl GO lo X15
r0478 E r,r, P Li. a rnto .' : c tlr .t rt GO lc P ip!. nl lest KA

FarIConoCr.-,1 GO oF. .rTF AH

EGF Thrott -. ir.: r.n C.'..1r. C i.Ll GO t. P fp. rl Tesi AX

E.,Fl Tl .rr D.. FllP f..r. CO 1. P npo nl Te:t AX

r0500 Vef.. S!..t] S'r r!.rf A

r0528 Fa. Sr€e.l Sr.:., C rLr.r _ r.l, S _! ri GO 1! P fL!:rt Tcsl AH
r05e0 GO
r0562 System V. iag. L.Nr GO
r0!63 .".rFm V. .iF I i GO
r0565 Cftr se Coilro Of,l S r ra GO

e0566 Cr! sr C.,.lro OFF S lia GO

Cr! GO

e0568 Cr! ro SET S !l.a GO

P0569 Cr! ro COAST S lia GO

P0603 PolrcrtraLn Conlro Mod! e Ke€p A !.
1"4€mory (KA[4] Eror

GO to P npo nl Tcsl Z.

P0605 Po!!€rtra I Contro LrodLr e Read Or y
[4emory (RO[lr Etror

GO 10 Pnpoint Test AA.

P0606 ECM,PCM Processor

F!-.1 nleclor Conlro frlod! e Poriorina.cc
aa62a Generato! I Co rtrol Crrcun

204.1Polinr!| a.rrrorlm ss.rs D a!ics s.li 0L D ese, 12,2003



Subroutines

Diagnostic Trouble Code (DTC) Descriptions

4-Digit
Pinpoinl Tesr Step cO ro Direction

KOEO I KOEB Continuous
P0623 Generator Lamp Controt C rcu I

P064s AC C ukh Feldy Co.rro C rclrl GO to P nporfl Tesl AV
P06.19 Cru se Conlro Lamp Coftro C rcr I
P0670 Glor P Lrg l"lodLrl€ Contro C ,.u r

P0671 !g C rclit GO to P npo nl Test AF
PQ672

P0673 Cyl nder 3 c ow P usc GO to Pifpornt Tesl AF_

P067.1 uqCrLUt GO ro P r po nt Tp5i AF

Cy nder 5 G !g C rcLrl GO lo P npo nt Test AF
P0670 C! nder 6 G or\r P !g C GOIoP

Cy fd€r 7 G ow Pl!'r C GO lo Prnpornl Tesl AF
P0678 Cylrfder 8 G ow Pug C rLU/t GO io P npo nl Tesi AF
P0683 Gow Pl!9 Control Module 10 PCM

Communicalon C fc! t
GO to P npo nl Test AF

P0700 Transnr sslon Control System (L4lL Fequest)

P0703 Brake Swtch B Inplt C rcur GO 1o P npo nl Test AY
C Lrkh Swrlclr Inplr C r.u t GO to P npoint Tesl C

P1000 OBD Sysrems Bcad ness Test Nor Comp e e GO lo P npo nl Test AC

P 1001 KOER Nor AbLe To Compele KOEFT Abonod

142 [,1ass A r Flow Sensor in Barge But Lower GO 10 P ipo ilTest J

P1139 Wale i. Fle Ind cdlor C cu t

Generalor2 Contro C r.!it
Generalor 2 Contro C rcurt H gh

Eng ne O Temperaiure Sensor OLrt Oi Sett GO to 113

P1260 Theft Deiected Veh c e mmobilized

P1334 EGR Tlrroll€ Positon Sefsor [4 n m!m Slop GO lo Pifpo nl Tosl AX

Pr335 EGF Pos I on Sensor 1,4 n mlm Stop GQ lo P.po fl Test W

P1378 FICM Supp y Voltage C rcLrl Lo\d GO 10 52
Pt 379 FiCM Suppy Vorrdge C .! Hrglr GO lo 57
P1,108 Exhausl Gas Becirculaton Flow Out Of

AjC Demand Oll Oi Seif Test Range GO 10 P npo n1 Test A['l
P1501 Vehcle Speed Sensor Oul Of Sei Tesl

P1502 nla ri Tast Alxiiary Power Conlro GQ ro P.po ni Tesl AE

P1531 inva Ld Tesl Acce erator PedaL lvlovemenl

204.1 Pclletraf Cc.rrD Enrs:i.ns Dalrfoss 60LDei! 12 200-"



4-70 Diagnostic Subroulines

Diagnostic Trouhle Code (l)TC t Descriptions

.l Digit
Pinpoint Test Step GO 10 Direction

hOEOlKOERlConlinuous
Ft::il Park ro B ake Sr t.h C r.! I GO 10 Pinpo il Tesl

I p A - Orl 01 A..Fpabe H.nge

frt633 Vrrr.. D B.ck Corr!pled Not Proqramm.d

Flil3 BrakN Sfr lclj Olt Oi Sc llesl Fafqc GO 10 Pnpoint Tesl A
Trarir,:iso r Flanlc C rc!1No1 ifdcal iq
Park Nc!rra D!r r,!r Sc I lcal

GO lc P.po.r Tesl AL

F1,-24 nsLriicefl En! ne Speed .creas-" D!rn:.1

P1i26 fslll.1]n1 Eng nc Spccd D.c-ease D.rig
Sel lest

P2122 Thrcil e Ped. Pos l oN Sensor Sr (cir D GO 10 AG2

42123 Tnrotl. P.da Postor Seisor Swl.h L)

C r.! i H llr rlul
GO lo AG8

fnrot: r Pcd:r Postcr Seisor Srlch E GO L! AGz

Tfrol e Peda Pos t on S.fsor Sr! ich E

C rc! 1 H ,.rh nput
GO l. AG8

'.12 i'rrotl. P.da Pos t o. Seisor Sw l.tr F CO to AG2

P?r 33 e'Pela Pos I or Scnso. S$ lclr F

H !fr Inp!l
GO to AG8

Tfr.rl.e Pedar irostor Sc.sorsril.h D E GO 1o AG13

r)213!r I rr.rl € P.da Pos I o. S-.nso. S!r' l.lr D F GO to AG13

P2140 Thr.1r e,Peda Posiicn Scnscr'Sul.h E'F GO to AG13.

P219:r ntate A r T-ernpe'airfe l12 Corre aloi GO to P npo nr Tesl AW

Tr.!c'SLrpcr Cha'!er Boosi Prl]ssure Nol
Dele.:cd ['le.han ca

GO lc P npo l Tcst KA

TL b. S!ti. Cha'ger System pe{.rma..e Go r. P.po. T.sr KA

F2?rl-! r"r'ater rr F!. Ccnd 1.rl GO to P npo nl Test O
p22Fl lf e.r.r Conrro Pr-"ss!re S.nsof C rc! t GO t. P r Lro n Te5l AO

fl!.1nr Co.rr. Pre.sL re S.nsor C rc! 1 L.r GO to 02

P2286 e.lof C.ntr. PressLrre Sl]nscr C .c! 1 H !n GO to Oo

ector lionno P esslre Too H llr GO 10 Prnpo nr T.st AO

P2?8? ector Coito Press!re Toc H !h En!fe GO 10 P po ni Test AP

F 22'ti) ln.e.ro. Cr.1r. Press!rc Toi Lor GO to AO9

r tll rr.(::or Conlr. PrcssL re T.o Lo!! E.!l .e GO to P.p!rr Tccl AO

tr25a2 FCl./|14 rl Th,otteF F InnbiC. I GO 10 P npo nl Tes AT

24a.1 Por,enra n Llonr.'En s! !.3 Lr..l r.s 5. 6 0L D €s. 12'2003



Subroutines

Diagnostic Trouble Code (D'IC) Descriptions

4-Digrt
Pinpornt Test Step cO to Oirection

KoEO I KoER I conrinuous
P2614

P2817

P2623

L_10101

u0105

u0155

GO lo P fp. r-1 Test \/
C rnl\r.arr P 5rr , Olrp C .Lr t CO PfpL. -e r l
rfle.i.r C.nr.r Pr-ess!re F.g!laror Crr.! 1 GO
Losl C.rfmrncatc. q tir TCLi
Lost Comnr rnc:lro. wlh F CM GO 1o P npo nr Tesl AS

or rr rf nslrlnrenl c ustel
u0lof Soltr,rar€ frornpar brltV w|r Fle I eckl

Bt 213

813,12

Less rfan tL{o k-.ys proorammed io ti-.

ECU da rale.r EEPFOI1 i pC[4.cr
Mrk.g repr.r.e PQ[4]

811100 PAiS gn 1o. Ke! Trafspoidrr S aia s N,:,1

Br 601 PATS B-"ce !ed nco.re.t Kc,,,.C.!e Fronl
gf lran Key T.anspoi.lcr
DATS Feccrled rf,ia d Fomar Of Ke! Coa.
From !n lon K-"y T :fsDonder

81602

Bt 681 PA iS Transc€ ver t\/tod! e S g ra ts Nll

82103 A r1-.nna Not Co..cclea
82431 Trafspo.der Progrrmr.! Fa -..1

Fi?ll1T.1"'.'".'" ".. 
co.re Fep ac.

Pt6ll lrrTeracl !e qcprcorarnm f! Cc.e D a!nose

Pt6t5 rnleraclve R.p()!rrann r! Code Fash

P16r 6 ntciacl ve Feproqra rn n.t Code F asr
Eas-. E or L.r Volale
r r1-.racl ve tsep ..lramm no c..le Bi..k

.leract!e fleprogranrm |! C.de B..i
Pro!ranm f! E[or Lolr Vo]I.:rqe

2n1l.l P!r:- i: n aro.Lr! E,r si.,r3 D.r,lr... rt D:rf l:.]!itj



4-72 Diagnostic Subroulines

Diagnostic Trouble Code (DTC) Descriptions

4-Di9it
Pinpoint Test Step cO io Direction

KOEO KOEB
l,4aluncl on ndicator

s

I

I

ler!n sell test. rcicr to Synplom OuckT-.sli.r lL[tfrda!.oslc fiorfalron
lelcr lo the Workshop lr'lan!at Scct on .11:l f., a arr.osr. !r..e.lJrcs:or F SlpcrDutyrExclrs on lehcre spee.l niondjo. ;1, I ,LV ner.r r.if I .rtL llstem Feiertoi,ryorkslrop Ma.ua Soclon 20ti F.rrEScres ret-ar r!.\,rr'lrksrrop [lanLra S..trof 307
lleartheDTCS Bepeat thc selltesl flheDTC srelr€!-Edalan rslat anewpC[4
lleier lo Worksh.p Man!ar Seci o. .11,1 io. I a!nost c p...ed!tus
lleler lo Workshop L4anLra Secl on 307 for a agnosl. !r iellres
lleler 10 Workshop Manua Seclo.4r!l Iar datln.sl. rro.eaLres
lleier 10 Perjorma rce D a!iosr. Pioced!res 10r r!(r rr d !c r.st.s
lleier 10 Seclon 2. Fash Eeclrcary Erasa|e Prolraflnabe Fead Oniy Ntcnrofy Fash EEpFOt4
f the G ow P !! Mon tor Sc 1 T.st :rtrorts afd ir.: DiC s iresent repcar |r€ c ow p !q [4on tor Se lTesl
lleier 1o Warkshop l,laiua Seclron4l8jo ra!fos1. pr..-.a!res
l/aiufct on Ind cator anrp c.n..nrs Rei'f10S..1or: Slmrion Chart

:l,lir 5.!re rar a.iro Ens!.ns Daa..ss 6rL Oese 12'?0C3



Subroutines

Injector lntcrrupt for Enhanced Diagnostics

Diagnose Flough tdte Onty

ifl"-,t":, ylll help diagnose weak cylinders/inlectors by allowing the scan toot operaror to InrerrLrptnjectors Indiv dLtal y. Th s is periormed by ustng scan lools to interrLrpt inleclor oulplrr lc) the engrne
oytrnder that corresponds to the number on the niecior plD.

,A pedormance d agnost c sheet shoulcl be comp etecj before using this tool H gh tOp aiter the
high id e test (tesl 12 on the performance d agnost cs sheet to nd]cale oil aerat on). tow tltelpressure. bad dual-mass flywhee , and high crankcase pressure are lust a lew oJ the poss bilit eslhal can cause a rough de After comp eing the perfor.nance diaqn;slic sheel, it there is norlrreclon gven fot correcl ve action and rough idie is present, useihe enhanced diagnosilc ablity
ol the lniector Interruot.

Diagnose Rough ldle (Onty)

lltart the eng ne and r.on lof the EOT - the EOT is to be ma ntainect within -j5 C (S F) during
the test. The lest must be performed whl e rough id e is occurr ng Becofd the VfOiS ,eaOing-
belore interrupt ng any injectorsi th s wi| be the baseline for lhe iest ol the test The N4FDES
feading w not steady and will lluctuate rapidly Take a five second snapshol oi the plD
rnlormatron and record the hlgh and ow MFDES readings on the lnjector Interr!pt Too Enhanced
d agnost CS.sheet, using only MFDES numbers thal have appeared at lease lwo times durrng the
recordng After record/ng a baseltne, nlerrupt each inectoi indiv cluailv ancj reoeat the abov;
steps 10 oblarn the high and low readings while each njector rs nlerupled. These nuTnDers snou o
be recorded on the Injector Interrupt Toot Enhanced d agnost c sheet.

lhe enhanced d agnosl c sheet ts ntended lo be photocop ed and then com pleted to r each vehrc e
that is tesled A comp eled performance d agnost c sheet and enhanced dlaqnoslc s|eel must
d.Lo-pa_' dn) retJ -Fd r d rdnly pa1, dnd CO e,

lhe following example illustrales the use of a scan tool 10 monrtor the MFDES, as descnbe.i n the
paragraph above

Inieclor Olt Il,lFDES Average MFDES

Aaselie = 0 101 101 nrc t0l
r07109mq r0 8

2 10 6 r09 mg 10I l7
3 105.ll0mq 10I

98105mq" t0.2 !l
5 l05l09ma t0 7 06
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lnjector lnterrupt for Enhanced Diagnostics

Injeclor Oif II4FDES Average l,lFDES Deviation
6 102106m9" ol

10 4-1r 0 ma 107 0.6
a l06l08mo 06

Lolr cy fder contr bulor

mg .. rnfl grams

Complete the enhanced diagnostic graph to illustrale the cl fference between cvlinders and helD
rdent fy weak cy nders/ nleclors. To starl th s process. der ve the averaqe for each of the MFDES
reacrngs by add ng the high and low numbers toqeiher and d v d ng by two. For example, cy nder
No 5 has a feading of 10.5-109 Therefore, the equal on wou d be: 1 0 5 + 1 O 9 = 21 .4 ct vided by
2 = 10 7 fi needed round ihe nLtmber !p io the nearest tenth). Recorcl ihls numoer on rne
enhanced d agnosl c sheet for the approprlate cy nder Now, subt,act his nuTl]oer TToTn rne
average MFDES recorded for the baseline. For example cylincler No. b has an average MFDES of
10.7 and if ihe baseine MFDES was 101, the equation woutd b-.: iO 710.1 = 0.6 Therefore,0.6
wou d be the dev ation from the basel ne. Perforrn these calcLr at ons lor all cylinder read ngs.

ln o der lo gel the cutoif number, average all of the cleviations. For examp e, as n the sample, we
woudadd the following numbers: O.7 +07 + 0.7+01+ 0 6 +0.3 +0.6 + O6=43 Dividelhe
sum by eght and round to lhe nearest tenlh: 4 3 + 8 = 05375 O.S Therefore,0.S woud be the
culoff ne for weak cy nders/iniectors. By usrng this tesl, cy rnders No. 4 ancl 6 have been
identif ed as being weak

Perflrrn a relative compression tesl using a scan too or check compression w th a mechanica
gauQe on the weak cy nders and one or two of the strong contr but ng cylinclers Compare lhe
weai cylinder readings against the strong contribul ng cy nders to ver fy thal the power cy inder is
r.echanically sound. lf the compress on readings are w th n 20o. of each other. the power
cylrnders can be considered oood.

Aiter nlector rep acement, test dflve the vehic e 10r ai east 20 int es ancj conf rm thal the rouoh
die loncern has been corrected. do not tetest.

:aLl.1 P.rrn.r' ll.. o L I r: f ri D.rri... ll (rL r-J ere 12,2003
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Injector Interrupt for Enhanced Diagnostics

It a rough id e persists, the test shou d be performed aga n. After a lests are run a DTCS shoutct
be cieared before feturninq the vehicle to the cuslomer.
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