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Overview

» About EDI
> Industrializing a Ford Engine
> Introduce the Ford Engine Lineup.
> Engine Basics
» Diagnostics and Trouble Shooting.
> EDItechinfo.com
> Public Info, Service Diagnostics.
> Software Diagnostics.

» Fuel system; LPG, NG
- Differences in Setups
> Gasoline Fuel Pump, Fuel Block, Injector Wiring
> Gaseous Fuel DEPR and Lock Off Valve Wiring
o Exhaust System.

» Engine Electronics
> 4G Specs/Capabilities
> Controls Interface
> Sensors
> Fuse box
> Component Wiring; MAP, Throttle, CAM, CRANK, ECT/CHT
Starting and Charging Circuits

b Engme Display Interface Software (EDIS)
Purpose
> Installing the Software
> Using the Software
> Using the MIL& DTC.
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Who is Engine Distributors?

» Engine Distributors, Inc. is a leading distributor of Ford Power
Products and Crusader engines and parts for over 30 years. As a
family-owned business since 1958, EDI is recognized as a leader
in the industry. President Jaime Cummins and Vice President
Glenn Cummins Il have taken all of the necessary steps to
provide OEM’s and consumers with product support, sales and
service. Our highly experienced personnel, coupled with our
deep product line of inventory, insure our commitment to total
customer satisfaction. Our corporate office is located in
Blackwood, NJ and with our US Dealer network and Worldwide
distributor network; EDI is dedicated to distributing and
supporting our product lines domestically and globally.
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Industrializing a Ford Engine

» EDI purchases current production base
engines from Ford

> Ford has excess capacity within their plants

- Engines selected are based on availability and their
design for dry fuels

» EDI fits the control and fuel system to the
engine

- Engine is EPA, CARB and Stage 5 certified
» Other items are added onto the engine
- Bell housing and flywheel
> Turnkey Cooling Fan and Radiator Packages
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Engine Identification

» Affixed to the valve cover of the engine

- Contains the model and serial number

- Use all numbers when seeking information or
ordering replacement parts

0355

Figure 1: Engine identification label.
Model and Serial Number.
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Emissions Labels

» Also located on the engine valve cover or
Engine ID Plate.

IMPORTANT ENGINE AND EMISSION CONTROL INFORMATION

INE 400 UNIVE ’ COURT
||m|§!t'|=sB BLACKWC (1) 08012 TOOPERATEONTHE
INC. R St TUNE UP SPECIFICATIONS: || FOLLOWING |
[ENGE DISP: EMISSION STANDARDS SPARK PLUG GAP (IN/MM) 0l
7.3 LITER 13.4 G/KW-HR HC+ NOX, 519 G/KW-HR CO 0.049-0.053/1.125-1.35 || PROPANE
ENGINE FAMILY: | MAXIMUM RATED POWER | EMISSION CONTROL SYSTEM | [ NO ADJUSTMENTS NEEDED '
PEDIB07.3EMO 96 kW MIX, H02S, ECM (SEE OWNER'S MANUAL || NATURAL GAS [ |
- 2 FOR OIL AND FUEL) ,
« “SPGINE MODEL:
i % WSGB73E . GASOLINE @]
ENGINE USAGE: EMERGENCY [ONSTMNT SPEED APPLICATIONS ONLY. THIS ENGINE COVPLIES WITH U.S. EPA REGULATIONS FOR 2023
STATIONARY ENGINES GREATER THAN 13 KW,

Figure 2: Emissions label

*Useful life is the amount of time the engine and its emissions components are
warrantied to comply with emissions regulations.
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Emissions Labels.

» Europe Stag

(

5
_ EVGI0 V0225

1

e 5 WSG873 Label

» Legacy 2.3L Engine Label.
I

" EMISSION CONTROL AND IMPORTANT ENGINE INFORMATION

™,
\

TUNE UP SPECIFICATIONS:

SPARK PLUG GAP (IN/MM)
0.041 - 0.045

ENGINE 400 UNIVERSITY COURT
DISTRIBUTORS BLACKWOOD, NJ 08012
INC. 1-800-220-2700
ENGINE DISP: EMISSION STANDARDS | EMISSION CONTROL SYSTEM
23 LITER 1,1 GIKW-HRHC + NOX | MFI, MIX, ECM, 2H02S, TWC
12.5 G/KW-HR CO

ENGINE FAMILY: | MAXIMUM RATED HP ENGINE USEFUL LIFE
7TEDIB02.3DSG 75HP 5000 HRS /7 YRS

CERTIFICATION LEVELS
0,645 G/KW-HR HC + NOX
10.87 G/KW-HR CO

(NO OTHER ADJUSTMENT NECESSARY)

NEW 2007 OFF-ROAD LARGE SPARK-GNITION ENGINES 25 HP AND GREATER.

07-0491

—
ENGINE DISTRIBUTORS

THIS ENGINE IS EQUIPPED WITH AN ALTERNATIVE FUEL SYSTEM. THIS ENGINE IS CERTIFIED TO OPERATE ON LPG
FUEL OR GASOLINE, AND COMPLIES WITH APPLICABLE CALIFORNIA AND U.S. EPA REGULATIONS RELATED TO
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Engine Specifications
MSG425. Ford 2.5L - 4 cylinder.

» Engine Type................. -4, DOHC, Intake Cam Phaser
» Bore and Stroke............ 3.5"x3.93"

» Displacement............... 2.5L (152.5 CID)

» Compression Ratio........ 9.7:1

» Oil Capacity.................. 7 gts. Including filter

» Net Weight................... 351 Lbs. w/acc.

» Basic Dimensions.......... L30.3" x W23.3"x H32.6”

» Certified on Gasoline, LPG, and NG fuels.

» EPA, CARB, & Stage 5 Certified.
> 650 - 3200rpm

» SAE 4 Housing and SAE 10” flywheel available
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Engine Specifications
LSG635. Ford 3.5L - 6 cylinder.

» Engine Type................. V-6, DOHC, 4 Cam Phasers.
» Bore and Stroke............ 3.6"x3.4"

» Displacement............... 3.5L (212 CID)

» Compression Ratio........ 11.8:1

» Oil Capacity.................. 12 qgts. Including filter

» Net Weight................... 355 Lbs. w/acc.

» Basic Dimensions.......... 1L32.4” x W27.5"x H33.7”

» Certified on Gasoline, LPG, and NG fuels.

» EPA, CARB & Stage 5 certified.
> 800 - 3200rpm

» SAE 3 Housing and SAE 11.5” flywheel available
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Engine Specifications
WSG850. Ford 5.0L - V8 cylinder.

» Engine Type................. V-8, DOHC, 4 cam phasers
» Bore and Stroke............ 3.661"x3.649”

» Displacement............... 5.0L (305 CID)

» Compression Ratio........ 12:1

» Oil Capacity.................. 9.5 gts. Including filter

» Net Weight................... 453 Lbs. w/acc.

» Basic Dimensions.......... L 31.5"x W 31.4°x H 30.77

» Certified on Gasoline, LPG, and NG fuels.

» EPA & CARB certified.
> 800 - 3200rpm

» SAE 3 Housing and SAE 11.5” flywheel available
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Engine Specifications
WSG873. Ford 7.3L - V8 cylinder.

» Engine Type................. V-8, SOHC

» Bore and Stroke............ 4.227 x 3.97”

» Displacement............... 7.3L (445.3 CID)

» Compression Ratio........ 10.5:1

» Oil Capacity.................. 8 gts. Including filter
» Net Weight................... 580 Lbs.

» Basic Dimensions.......... L25.4” x W29.5"x H29.4”

» Certified on Gasoline, LPG and NG

» EPA and Stage 5 Certified.
> 800 - 3200rpm

» SAE 3 Housing and SAE 11.5” flywheel available
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What are You Guaranteed to Learn

» Morning

» 1) Find editechinfo.com website and use all the information.
» 2) Use the Engine Diagnostic Manual.

» 3) Use Engine Manuals for operator, service and parts.

» 4) Load Econtrols EDIS software on your laptop.

» 5) Log onto Econtrols EDIS software, get green connect.

» Afternoon
4

4

4

4

4

4

6) Reprogram .mot files.

7) Dataplot required for engine health parameters.

8) Find engine specific software name loaded on Main page.
9) Find engine specific DTC’s on Fault page & clear them.
10) Download Engine ECM Details file.

11) Learn the steps and tools in tele-engine support.
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Breakdown of the morning quizes

» Quizl - Vince G from Artic Circle on Heater.
» Quiz2 - Using Manuals for Debug.

» Quiz3 - Using Schematics for Debug.

» Quiz4 - Larry R from Airline Manlift Atlanta.
» Quiz5 - No Start Service Call

» Quiz6 - Dan C from Montana on Genset.




Opening Quiz1-Vince G Artic
Circle

» Dealer Calls cell Friday Night 5:30pm from
Artic Circle on a down Ford Propane Heater -
Engine Runs Rough & Getting Cold Outside.

» Ambient down to -65F / -55C in winter.

» Reporting SPN 723 FMI 2 on operator panel.
» Reporting SPN 731 FMI 15 on operator panel.
» What is the 15t thing we do?

» How do we proceed troubleshooting this
call?
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Why are we here? Why do we care?

» Your Company is a Strong Ford Engine OEM customer.
EPA, CARB & Stage 5 are tough emissions standard to
meet.

» Ford 3.5L LSG635, V-6, 2008-current.

- Followed from the ford 3.7L block with direct injection.

- 2 Overhead Cams Intake and Exhaust Cams with VVT, Intake
& Exhaust Cam Phasers. Used in Transit Vans.

» Ford 7.3L WSG873, V-8 2022-current.

> Pushrods Engine on Single Camshaft, 1 Cam Phaser, VVT.
Designed as a Gasoline Super Duty Truck Engine.
Torque Curve Designed around Diesel for heavy trailers.
60% of Ford Profits come from Super Duty Trucks.

o

(e]
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Objectives for this Morning’s
Training Session.

>

>

Use the EDItechinfo.com website for all debug material
and work.

Debug from Operator Panel Displayed SPN FMI.
> DTC codes
> Fault Trees

Use the EDI Manuals by Engine: Parts, Operators, Service
to find parts, torques, and review service procedures

Debug Engine Harnesses from the Engine Schematic.
Find the Required Tools for EControls EDIS.

Downloading Extracting and Installing EControls EDIS
software.

Teams or Teamviewer for tele-engine session.
Engine Debug Process with Available Tool Set.
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Using the editechinfo.com website.

» Public Access for all Industrial Ford Service
Providers: OEM, Dealers & End Users.

HOME POWERTRAINS INFORMATION PUBLIC INFO DIAGNOSTIC SOFTWARE
=

Ly —
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i\ 0 | Gt
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Hello j... Log out
Service/Diagnostic
Documentation is FREE to Access
Under the Public Info Tab

P
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editechinfo.com website

HOME  POWERTRAINS  INFORMATION  PUBLICINFO  DIAGNOSTIC SOFTWARE  More

» “More” & “About Us”

- Founded company on the ford 300 straight 6. One
coil wire with starter and key switch. Vacuum spark
advance and distributor points with condenser.

» “Public Info”

- Access for all Industrial Ford Service Providers: OEM,
Dealers & End Users. All Engine Manuals Including
Diagnostic, Operators, Service, Parts, Engine
Schematic and 42-Pin Ford Customer Interface

Connector Definition.
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editechinfo.com website

- “Service Diagnostics”
> OQur Training Material
> 4G-GCP Diagnostic Manual.
- FMI SPM related to DTC.
- Fault trees.
- Quiz2.
- Manuals by Engine Model.
- Parts Manual.
- Service Manual.
- Operator Manual.
- Engine Harness Schematic. Quiz3
- Body Side 42-pin Engine Pin Out. Quiz3.
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Quiz 2 Using Manuals Provided

» What is the Diagnostic Trouble Code Mean in
English?

» What are the Legs of the Fault Tree?

» What engine System is Involved?

» What are the Components Involved?

» How do we proceed?

» Team1- DTC11- what are the SPN & FMI?

» Team?2 - SPN94, FMI 1 - what is the DTC?

» Team3 - SPN110, FMI 15 - what is the DTC?
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Quiz 3 Using Harness Schematics

» Team1 - What color wire is the signal wire for pre
catalyst O2 sensor on the ford wsg873?

» Team 2 - What are the wire colors for injector 3
and coil over 3 on the Isg635 gasoline.

» Team 3 - What is the function of fuse F5 and
what electrical components are protected on the
wsg873.

» All 4 groups what pin on the ford 42 pin
customer interface is the start command from
the body controller? What 2 pins are the

minimum required for spark ignited ford

engines.
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Quiz4-Larry R Airline
Maintenance Lift Atlanta

» OEM sends email Monday on NO Crank. No
Start at Atlanta Hartsfield.

» Machine Serial Number APXT16LP1171.

» Reporting SPN 722731 FMI 31 on operator
panel controller.

» What is the 15t thing we do?

» How do we proceed troubleshooting this
call?

ENGINE
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Loading Econtrols EDIS
Software



Econtrols EDIS “Diagnostic Software”

» What generates the DTC codes and how do we
read them?

» Required Hardware

> Windows 10 laptop. $158 USD each as reman
government Lenovo T420, T460, T480

- Econtrols Dongle Part #5080050 ECOM2.
- Hot Spot Cell Phone if no WIFI and teams is required.
» GCP Diagnostic Software for all 6.8L v-10.

» 4G Rev 582E Diagnostic Software. Rev A-F
ECMs. 2.5L, 3.5L, 6.2L and 7.3L.

ENGINE
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editechinfo.com website

» 4G Rev 661B “Diagnostic Software”.
> Current Revision 661B.

- Download, Extract, and Install.
> Volume EDIS_461B_Valume.zip
% 20522 MB
Latest_4G_Display_é&6&1.zip
> Display % 70.26 MB
ECOM_Driver File folder
. EDIS_4G&GCP_Autose lect File folder
o ECO M D rlve r Manual File folder
PC_display File folder
\j 4G PASSWORD and Instructions Text Document
- Password
4G Display Update Rev 661 nlsrmnfuﬂlnnlgg
INC.




Connecting to Econtrols
EDIS Diagnostic Software



Engine Display Interface Software
(EDIS)

» GCP (Global Control Platform) and 4G Display

> Purpose

- Real time engine data with plotting capabilities
- Display / retrieve fault code information
Reprogramming the 4G ECM

[ Contrals T — m| g

4G Control Platform

-\rng; oi P..,m

Svmhed |_ o
M 200' 2“1' 80- Min Govemor Setpoint om
200 150- 150- 60- Max Govemor Setport m
150 250 100- 100- . Cument govemar target om
100 300 50- 50- Puise width
s0 /7 380 0-
96 w00 / 50
: y
A

i 2
1 5';1 ) Bank 1/2 Precat EGO D000 vols
. = -2
Bank 1/2 Postcat €60 [ 0000 voks
[ Odegf [ Odegf [ Opsg
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Here are the passwords to

connect.

* For older MOT files, the old passwords will still work exactly as before
» 16-character password: BOZW-VYVO-WNVO-FKVP

* For newer MOT files, an updated password will be required
+ 26-character passwords: WWYMLDWKOOKHG3-HJGJEBLAP3HJI

& Enter Target Password




Cable & Dongle

» Serial connection to the PC
- Can use a USB to serial adapter if needed

» Connector below attaches to adapter located
on the engine harness

Figure 18: 4G connector msmufu"]l’g
INC.
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& EDIS ECI Target Communications

Green Connected Button
—

Connecting to target (12)...
USB CAN connected at 250 kbps (SA=0)

System Variables

Engine Speed | 0 rpm
200- 200- Min Govemor Setpoint I 1200 mpm
150- 150- Max Govemor Setpoint I 3400 ™m
100- 100- Curment govemor target I 1200 Pm
50- 50- Pulse width | 4849 ms
0- 0- Bank 1/2Precat EGO [ 0008 | 0000 voks
04 S04 Bank 1/2 Post<at EGO| 0000 | 0000 vots
| 64 degF | 70 degF
System State |
Foot Pedal Postion|  Throttle Position Run Mode [ Stopped
Battery Volta 100- 100- Power Mode | Key-off
80- 80- Fuel Type | Gasoline
100 200 60- 60- Fuel Supply |—Oﬂ‘
D.D/"T\‘\L’w\}ﬂ.o 40- 40- Fuel/Spark inhibit input | Inactive / Nomal
20- 2- FuelCortrol Mode | Openloop
| 122 volts 0-- 0-= Govemor switch state None
| 0 % | 5 % Qil pressure state | Low - Ignored
Active govemor type Min
Customer Configuration Information Active govemor mode Isochronous

Cust hardware name/number [MI5040010
Cust software name/number [6380M53A_GAS_TSC1_1200-3200

Software and Hardware Information
Software model 1854200A  Hardware model 2452304G

Cust data 1 /number [NONE
- d; , "a’“ef“ INONE Initial cal model 1854400A  Manufacture date | 12-16-2023
2 2 name/numbe Inttial cal date 6-25-2018  Serial number 37517
Cust govemor cal name [6380M53A_GAS_TSC1_1200-3200 Curert cal model | 1858200A  Hour meter 105901 hours
Cust govemor cal date [ 6-25-2018 Curent cal date 6-25-2018  Cumulative starts 732 stats

Customer code EDI

Coallusnea sardaine ro2? | oanoa 1 l1aracoaror | e2447nn11

Engine manufacture date | 12-1-2023



editechinfo.com website

» German Teamviewer Program.
> 4 |evels to use.
30-day free trial. Max 45 minutes.
3 inputs to one device. No max time. $239
Unlimited inputs and time to one device. $649
Corporate Accounts 3 to 99 users pricing as
quoted.
» Microsoft Teams.
> Provided with office 365 at no extra cost.
> No time or user limits.
- Uses Standard Teams Screen Share.

o

(0]

o

(0]
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Quiz5 NO Start service calls.

» Customer Calls: No Crank No Start, No
Codes. Ford MSG425 LP Liquid Propane
- How do we proceed?
> 1st step body side?
- 2nd step body side?

» Customer Calls: Cranks, No Start, No
Codes. Ford LSG635 LP.

> 1st step body side.

- 2"d step engine cranking.

- 4th step engine side key ON.

ENGINE
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Information for Quiz5 NO Start.

» Fuel.

» Spark.

» Alr.

» Timing Crank - Cam.

» Compression.

» What order do we check?

» What are the diagnostic codes involved?

ENGINE
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Exercise

» Check your computer for 661B display
software.

» If Not Download the correct revision.

» Take your Dongle and get connected in the
engines in workshop.

» Green Connected Light must be on.
» Go to PAGES across the top and Click.

» What are the 6 drop down tabs on the PAGES
tab.

ENGINE
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Lunch and already completed

» COMPLETED- Find editechinfo.com website and

use it.

» COMPLETED - Use the engine diagnostic
manual.

» COMPLETED -Use Engine manuals for operator,
service and parts.

» COMPLETED - Load Econtrols EDIS software on
your laptop.

» COMPLETED - Log onto Econtrols EDIS
software, get green connect box, findthe faults

tab.

ENGINE
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Quiz6 Dan C Genset Debug

» Sends an Email from customer in Montana.

» It will start and run at 1500 rpm then shuts down. NG Fuel
supply has been thoroughly vetted out and is 100% in
spec. (Fuel pressure, line diameter & length etc.)

» Itis throwing 2 codes: DTC 1171 -SPN 520260 FMI 0
HIGH and -SPN 520260 FMI 12 OC 0 BAD EE (Unsure
whether this second code is DTC 1176, 1177, or 1178.)

» What are the next steps in trouble shooting this problem?

ENGINE
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Afternoon Agenda

Fuel systems
- Gaseous fuel systems. LP, PG and NG.
> Gasoline Fuel systems,

Exhaust System

ECU & Engine Harness.

Getting On & Using EDIS.

Pages MAIN & FAULTS.

Reviewing and Clearing Faults.

Download and Analyze ECM Details.
Reprogram Target.

Dataplot up to 20 Engine Health Parameters.

v

4
4
>
>
>
>
>
>




Fuel Systems

Gaseous and Gasoline




Fuel Systems

» Two Types of Fuel Systems Utilized

> Liquid Fuel
- Unleaded Gasoline (87 or 89 octane)
- E10

- Gaseous Fuel
- LP Vapor (2516 btu/ft**3)
- LPG (HD-5)
- Natural Gas (1050 btu/ft*x3 )
- CNG




Gasoline Fuel System

» System consists of

- Fuel block
- Fuel filter

° FUE| pump Fuel Filter
- Fuel Rail gﬁﬁ
- Fuel injectors é:

B I B
L7 v/ 4
g‘-" [ S o x
! * ’ Injectors
Figure 6: Gas Fuel system ENGINE
DISTRIBUTORS
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Gasoline Fuel System

4

Eile Page Flash CommPort PlotlLog Settings Help

~uel block provides fuel temperature and
oressure readings to ECU

~uel pump is PWM controlled based on the
oressure reading from fuel block

) | Faults ) Connecting to target (12)... =
EControls USB CAN connected at 250 kbps (SA=0)
[ Comecied REC :
Fault Access Closed-Loop Control System States Monitored Drivers Diagnostic Modes Derates / Warnings
e Soed Closeddoop 1 | 00 % Run Mode I Stopped ‘ . Injectoron  Injector-off Spark Col Spark kil Normal w|| Deratel
gine Sp 0 mm Closed4oop 2 I—OD % Power Mode Key-off Fiing Cylinder low-side  lowside  dwell ms Injector kil Normal w|| Derate2
Manifold Pressure 1454 psia Postost CL offec - Order Number voltage voltage — - Il Low Revim
; i Fuel Type Gasoline 1 1] 00 | 00 | 250
Barometric Pressure 14,52 psia Adaptive 1 0 \ e O Fowced Kie
Coolart Temperatre [~ 645 degF : o S —- 23 [ oo oo 2: |77 lik = .
Cylinder Head Tem IT deg F hirloz 00 Fuel/Spark inhibit input | Nomal 3 4 | 0.0 | 0.0 | 250 Cyinder numbering | Firing Order o
P : EGO 1 I 0.010 volts Fuel Control Mode IW 4 IT | o0 | o0 | 350 MIL output pin
Manifold Temperature 645 degF EGO 2 IW volts ) - | - I O.D | 2.50 Buzzer output pin
Intake Air Temperature deg F i | - - -
r peratus 70.7 deg EGO 3 I 0.012 volts | Govemor switch state None z IT | e | e | = Hard waming output
Spark Advance 18 BTDC EGO4 IW volts | Active govemor type Min - I_X | 0 | OID | 2.50 Soft waming output
Pulse width 492 ms Altemate-Fuel oo = Active govemor mode [ Isochronous - -
R ) trim duty-cycle = 8 [x | 00 | 00| 250 — - —
Fuel rail presaig 5 SnapShot Base Definitions: Flight Data Base Definitions
Brake pedal status JI Depressed 9 [x | 00 | 00 | 250
Tall pressure - Sec NBWA & FPP Variables —I— fuel_type_ul6 [A_BM2 pm CL_BM2
gmperature d I— Ol pressure state Low - Ignored 10fx l 00 I 00 l 250 run_tmr_sec Vbat rMAP Vbat
: comman 5 ; ) _tmr_s
Gaseous pressure oy avy TPS — _h Oil pressure config I Low V=0K rpm FPP_pct FPP_pct PW_avg
N el [ 000 - et [ 51 % IVS state [ of ide Fa MAP TPS_pct TPS_pct A_BM1
aseous pressure actual - H2  1ps1 percent 51 % = rECT EGO1_volts CL_BM1 A_BM2
B 1200 rpm TPS2 percent 22 % Input Voltages a AT EGO2_volts
Engine Load 880 % TP51 voltage I 0793 wvolts | Gov1 voltage 04 volts _ Et‘:n; "I,":Iﬁ Vgc
B b DI Vs TPS52 voltage | 4170 volts | Gov2 voltage 04 volts = —
Cument estimated torque 00 % FPP d I— . } F A_BM1 HM _hours
V battery 122 volts comman LU R 49 wvols a SnapShot Custom Definitions: Flight Data Custom Definitions:
V switched 50 ot [ 00 % | waPvotage R EMPTY EVETY [EMPTY [EMPTY
swi 0 volts
. . FPPlvotage |~ 0000 vobts | ECTACHTvokage [ 33 vots | Dowriood ELM Detal | EMPTY EMPTY
D ) 105501 hours  ppp voltage Iﬁ volts | |AT vohage m volts | View/Set Fault Parameters I EMPTY EMPTY
MIL total ontime 0370 bows \  wage 5000 vots EMPTY EMPTY
Cumulative starts 732 starts | View Previously Pending Faults I

B T~ T




Fuel Injectors

» Each injector has a red wire

> Supplies 12 volts from relayed power
> Always on when cranking and running

» Color wires are ground pulses from ECU
> This triggers the fuel injectors to spray

» Timing is preset in the ECU




System Requirements

» Low permeable fuel lines
> Imperative customers use the EDI supplied fuel line and fittings

» Fuel tank must be made out of metal or a coextruded high-
density polyethylene fuel tanks with a continuous ethylene
vinyl alcohol barrier layer

» Clamps on high pressure hose must be crimped with Oetiker
pincers, model 1098i or model 1099i.

» A tethered or self-closing gas cap must be used. The fuel cap

should incorporate a purge valve that stays seated up to a
positive pressure of 24.5 kPa (3.5 psig) and a vacuum
pressure of 0.7 kPa (0.1 psig).




Vapor Lock

» Most prevalent issue EDI is facing on installs.
Bottom draw tank with fuel pump first and away
from heat sources. Then filter and fuel block.

» EPA defines that at 85°F ambient and fuel
temperature of 127°F the unit will vapor lock

» Adding parameters to application review to record
relevant data that exposes a vapor lock condition




Gaseous Fuel Systems

» LPG System
» LP Vapor System

» Natural Gas System

» CNG System




LPG Fuel System

» Liguefied Petroleum Gas (LPG Grade HD-5)

- Propane is vaporized and pressure reduced

> Pressure is regulated with an Electronic Pressure
Regulator (EPR)

> Fuel goes to the mixer where it is mixed with air and
then goes through the throttle and into the intake
air manifold

ENGINE
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LPG Fuel System

» Consists of
> Dry Fuel Mixer
- Electronic Pressure Regulator

> Vapor Regulator
- Lock off Valve

» This is true for all current EDI Ford engines

- MSG425 utilize the same components for their LPG
fuel system

- WSG873’s components are the same as the smaller
displacement engines except larger in scale




LPG Fuel Schematic

» WSG873 LPG Fuel System (shown)

LPG from tank; lock off valve Air to Mixer
located here .1, l

Coolant to
Vapor regulator

7% ¥ Lpvaporto DEPR,

Air and fuel
mixgr to
Vapor Regulator DEPR and Mixer enamne
Figure 10: V10 LPG System
» LPG tank pressure = 120 to 180psi
» Vapor regulator pressure = 11" W.C.
ENGINE
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LPG System Picture




Natural Gas Fuel System

» 1050 btu/ cu ft is supplied to the engine at
11 inches of water columun

> Pressure is then regulated with an Electronic
Pressure Regulator (EPR)

- Fuel goes to the mixer where it is mixed with air
and then goes through the throttle and into the
intake air manifold




Natural Gas Fuel Schematic

» WSG873 NG Fuel System (shown)

Air to Mixer

LPG from tank; lock off valve
located here

NG to DEPR

Air and fuel
mixer to

DEPR and Mixer =naine
» Natural Gas pressure to DEPR = 11" W.C.
- Same for whole product line regardless of engine size
ENGINE
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Natural Gas System Pict




CNG and LP Vapor

» Fuels stored at higher pressures

» LP Vapor - Propane already in a vapor state;
typically at 300psi
> Setup is similar to natural gas.
> low pressure lock off valve

> Pressure needs to be reduced to 11" W.C. before
reaching the electronic pressure regulator

» CNG - Natural stored at ~3000psi.

> Similar to LPG setup; high pressure lock off valve

> Pressure needs to be reduced to ~100-300psi before
entering supplied regulator on engine




DEPR (Direct electronic pressure
regulator)

TSG416

WSG1068



DEPR (Direct Electronic Pressure
Regulator)

» Actuator in the EPR controls the fuel pressure

to the mixer
o Actual “delta P” matches the 4G command

» Extremely accurate open loop type of fuel
control

» After preset amount of time (50 seconds),

engine goes to closed loop control

- Uses information from the pre and post cat oxygen
sensors to allow further adjustment to meet

emission regulations

ENGINE
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Dry Fuel Mixer

» Device by which fuel can be added to passing air
flow

» Amount of fuel is related to amount of air
passing through the mixer

» This is controlled by the differential pressure
across the diaphragm

» More air the engine demands the lower the
pressure in the throat is which relates to the
diaphragm

» Diaphragm overcomes the spring force holding it
down to allow more fuel to mix with the air

ENGINE
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Lock Off Valve

» 12 volt DC Solenoid driven valve located before
the EPR or vapor regulator

» Only open when the engine is starting and
running

» When user initiates engine shutdown, the valve
closes

> Prevents fuel from getting to the intake system

> Engine will continue to run for about 3 seconds to use
up the remaining fuel in the manifold

> Prevents an engine backfire from occurring during the
next startup

» Referred to as Fuel Run-Out
» Low pressure valve used for NG/LP Vapor
» Higher pressure valve used for LPG/CNG

ENGINE
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Lock Off Valve Positioning

» Lock off should be placed as close as possible
to vapor regulator (LPG) or DEPR (NG)

» This will reduce fuel run-out time

Lock Off Here on LPG

DEPR and Mixer
Lock Off Here on NG

LPG Vapor Regulator

ENGINE
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Dry Fuel System Review

» Vapor Regulator (Vaporizer)

> Used on LPG only

> Fuel from tank connects directly

> Combined with the EPR on the 2.3L

> Separate on all other engines

(D)EPR (Electronic Pressure Regulator)
> Precisely controls the fuel into the engine
- Used for both LPG and NG

> 117 W.C. to EPR on NG

Lock Off valve

> Prevent fuel from building up in the intake which could cause a
backfire

» Mixer
o Where the fuel from the EPR is mixed with air
Governor

- After the fuel and air is mixed the governor regulates the mixer
into the air intake manifold

v

v

v
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Dry Fuel System Installation Notes

» Position of the vapor regulator to mixer/DEPR
IS very important
- Refer to emission install instructions for:
- Length of LPG hose between vapor regulator and mixer
- Height relative to mixer
- If these are not followed this could lead to
premature failure of the vapor regulator

- Could cause oils to build up in vapor regulator and LPG
lines
- Keep Distance of Lock off valve to vapor regulator
or DEPR as short as possible

ENGINE
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Gaseous Fuel Components By Engine

» 2.5L
E100 Style Mixer
D19 DEPR

3/4” NPT sized low pressure lock off Valve
40mm throttle body

LPG Vapor Regulator LD DSR

Throttle, Mixer
and DEPR

o

(¢]

(¢]

(¢]

(¢]

LPG Vapor
Regulator

LPG lock off with filter



Gaseous Fuel Components By Engine

» 3.5L

E330 Style Mixer

D19 DEPR

3/4” NPT sized low pressure lock off Valve
60mm throttle body

LPG Vapor Regulator LD DSR

o

(¢]

(¢]

(¢]

(¢]

s PG Vapor
Throttle Mlxer Regulator

DEPR, and low

pressure lock off \ LP!?Io_ck_oﬂ’Wth_fﬂer



Gaseous Fuel Components By Engine

» 7.3L
- E480 Style Mixer
D28 DEPR
1-1/4” NPT sized low pressure lock off Valve
60mm throttle body
LPG Vapor Regulator HD DSR

(¢]

(¢]

(¢]

(¢]

Low Pressure Lock Off

d Throttle, ixer,
and DEPR LPG Vapor
Regulator

y y ‘
\ R
\ :
AR LPG lock off with filter




Exhaust System
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Exhaust System

» Exhaust must be a closed system
- Emission install instructions list
- Distance of pre-cat sensor from exhaust manifold
- Distance of center of catalyst from exhaust manifold

- Length of solid pipe required after post-cat sensor to
avoid false oxygen readings
- Avoid placing near critical items and fuel sources

- Ensure oxygen sensors are properly oriented to
prevent water from burning out the sensors

- Use 409 stainless steel pipe or equivalent
- Must last useful life of engine

- 7 years or 5000 hours

ENGINE
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Exhaust Layout Example

Minimum = 27" ._l
Maximum = 70" [ ]«—Post-cat sensor
Pre-cat sensor S
Must be within 8
inchc_es of exhaust '
manifold |—, E xhaust Catalytic
Systemn Converter

4 .

_ E Top ‘.hlew

[ of Engine

Figure 13: Exhaust layout
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Oxygen Sensor Positioning

Must be inclined at least be 10° above the horizontal

Figure 14: O2 Sensor Positioning

ENGINE
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ECU Specifications and Circuits
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ECU Desingations

» GCP (Global Control Platform)
- 1.6L, 2.3L, 2.5L, 6.8L.
- 6.8L will remaining GCP.

» 4G ECU Platform
- 1.5L, 2,5L,3.7L,3.5L,6.2L,7.3L Rev A, D, F or G.

ENGINE
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4G /GCP Capabilities

» 4G - GCP (Global Control Platform)

> 90 pin computer that connects to the below
components on the engine

CMP Sensor CKP Sensor TMAP Sensor HO2S Sensor KS Sensor ECT Sensor

A -4 ﬂz—'m N "'; 1’\
7 | L)
ALY =
; )) —
(A // "
\ “‘." l"’u'(

/ =\
v
;@ g: 7 3\/5
o & \\)
ENGINE
Actuator Fuel Injector ignition Col nlsmlwmﬂs

Figure 15: GCP components
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GCP/4G Specs

12 volt system only (6-18volts)
IP 67 rated

-40°F to 225°F normal operating
temp.

» 1m drop onto concrete surface
» 15 mins. in four inches of water
4

4

v VvV v

8G vibration at ECM header pins

0.005 AMP draw when powered
down




GCP/4G Features

Programmable four speed electronic governing, throttle-by-
wire or variable speed control governing.

> P_rogrammable emergency warning/shut-down feature for
high water temperature, low oil pressure, etc.

» Starter lockout
» Programmable over speed protection
» Automatic altitude compensation

» Sequential port fuel injection (gasoline) with pressure
regulator to precisely control fuel delivery

» Certified closed loop dry fuel control

» Configurable outputs available based on ECT, RPM or MAP
sighals and customer requirements

> Diafgnos_tic software allows viewing of historical and active
faults with on-demand diagnostics to assist technicians and
reduce equipment downtime.

ENGINE
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GCP/4G Safety Features

» Protects the user and the engine from
hazards such as:
> OQver speed
- Over temperature
- OQver voltage
Low oil pressure
Unauthorized tampering
Over cranking the starter motor
> Dry fuel run-out

(@)

o

(0]
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GCP/4G Inputs

» Operating conditions being read
- Engine coolant temperature

Exhaust oxygen content

Intake Manifold absolute pressure

Battery voltage

Throttle Position/Electronic actuator

Fuel pump voltage

Intake air temperature

- Camshaft position

> Crankshaft position

(©)

(0]

(©)

o

(0]

o
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GCP/4G Control

Throttle
> 0 - 5 volts with an IVS

v

Potentiometer
> 0 -5 volt input

v

Discrete Speed
- 12 volt signals directly ramp the engine to a set speed

v

Tap Up / Tap Down
- 12 volt signals variably increases or decreases the speed

J1939

o Can use TSC1 Commands

v

v
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GCP/4G Outputs

» Systems controlled
> Spark
Electronic throttle control
Electric fuel pump or Dry Fuel Pressure Regulator

Diagnostics - Malfunction indicator lamp (MIL
malfunction indicator light)

Diagnostics - Data Link Connector (DLC)

(©)

(0]

(©)

o
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GCP/4G J1939

» Outputs common J1939 Parameters
- Throttle position
> Engine Speed
- Engine Temperature
> Oil Pressure (9psi or 99psi with switch)
- Engine Hours
> Fuel Consumption
- Battery Voltage
> Faults codes via a SPN and FMI #

» Can also take throttle commands via TSCI
- Address is configurable
- 3,39,17, 208 and 234

ENGINE
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Closed Loop Control

» ECU monitors the output of the engine and
makes changes so the desired output is
achieved

Closed Loop Systems

ENGINE
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Closed Loop Fueling

» Certain conditions must be must
> Coolant temp of 100 deg[F]

> Run time of engine, 15 seconds after reaching temp
above

» Once closed loop

- ECU actively monitors the EGO sensor to determine
fueling accuracy

- If it is not accurate it will begin adding or
subtracting fuel to achieve a stoichiometric fuel
mixture

ENGINE
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Grounding

» Extremely important to have sufficient
grounding

» Chassis ground must be on unpainted surface

» Battery ground must be directly to engine
block on unpainted surface

» Recommend at least 1 gauge wire size

ENGINE
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Distributor Free Ignition System

» Electronic Distributor less Ignition System (EDIS)

» Individual ignition coils
> Located directly above each spark plug
> Ignite the fuel in the cylinders
- Each coil has a red wire; 12 volts from relayed power
- Engine ECU provides ground to fire coil (color wires)
» Spark is only allowed when the CAM and crank
sensor are detected together

Ignition Coll %, Spark Plug

N mmsD
¢ DSTRIUTORS




2.5L, 3.5L, 3.7L,6.2L and 7.3L Fuse Box
(NO Starter Relay)

Relay
)

g
L
L >
} zo||l 3
oW S
cx ||
w

111

Starter
20 AMP

EMPTY
EMPTY

Circuits protected

Fuse Amps
1 10 Battery Voltage to EPR
Ignition Voltage to GCP and Relays
Battery Voltage to GCP
Fuel pump
Battery Voltage out of Power Relay
Alternator mme
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Sensor Description




ECT/CHT Sensor

» 2.5L utilize a ECT sensor
- Engine coolant temperature direct measurement
- Both located on back of engine near the coolant outlet

» 3.5L, 3.7L, 6.2L, 6.8L, and 7.3L utilize a CHT
SeNnsor
> Cylinder head temperature measurement

- Coolant temp. displayed is based off of calculation from
CHT measurement

o 7.3L located underneath the intake manifold towards the
front of the engine

» Both sensor types are 0 - 5 volts

ENGINE
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ECT / CHT

» The 2.5L use an ECT analog temp sensor in
the engine to read an analog voltage and
make shutdown decisions.

- At All RPMs.
- 220F derate stage 1.
+ 225F shutdown stage 2.

» All 3.5L, and 7.3L engines use a CHT analog
sensor in the engine to read an analog output
voltage and make shutdown decisions.

- At all RPMs.
- 225F derate stage 1.
+ 240F shut down stage 2.

DISTRIBUTORS
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TMAP Sensor

Intake air temperature and manifold air pressure
measurement sensor

v

Intake air = ~ambient air temperatures

v

» MAP = 4psia to 14./7psia
- The greater the delta from 14.7, the smaller the load
> The closer to 14.7psia, the larger the load

Both are O - 5 volt sensors.

v

>

Same sensor used on all Ford NA engines

ENGINE
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TMAP Wiring

Lt.Green/Black - MAP signal in
Brown /White - 5 volt reference
Gray - IAT signal in

Gray/Red - 5 volt return

vV Vv Vv Vv

» IAT - Pull up type circuit
- When open the circuit defaults to 5 volts

- Sensor applies a resistive load between the sensor signal
and its ground and brings down the voltage

» MAP - Pull down type circuit

> 3 wire circuit where the signal in and 5 volt circuit are
separate. When unplugged the signal defaults to O volts

> A resistive load is placed between the 5 volt circuit and the
sensor ground

ENGINE
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CAM Sensor

» 2.5L, 3.5L, 6.2L & 7.3L-

Ha” EffECt W|th pU”—Up MSG425 CAM sensor resistance
- Three wire sensors IS .
Component Measurement Unit
¢ 5 VOIt reference ‘ CAM Sensor: viewing PINS with sensor side down
- CAM+: Signal %E M@
- CAM -: 5 volt return

4.6 MQ

» 3.7L/6.8L Magnetic Pickup

- Two wire sensor; crank+ and
crank-

- Typical resistance values
1.5L: 0.490 kQ
- 3.7L: 1.25 kQ
- 6.8L: 0.388 kQ
- 3.5L has two CAMs per head

- EDI only uses the intake CAM
sensors

ENGINE
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Crank Sensor

» 2.5L - Magnetic pickup

- Two wire sensor of crank+ and crank-

- Typical resistance values
- 1.5L: 0.43 kQ
- 2.5L: 0.452 kQ
- 3.7L: 0.680 kQ
- 6.8L: 1.3 Q

» 2.5L/6.8L - Read off of the front crank pulley

» 3.5L, 3.7L, 6.2L & 7.3L - Read off crank tooth
plate mounted on the flywheel.




Knock Sensor

» Monitors engine noise to prevent pre-ignition
- Two wire sensor - knk+ and knk-

- Typical resistance values
- 1.5L: Q
- 2.5L: 4.8 MQ
- 3.7L: MQ

ENGINE
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Oil Pressure Switch Digital

» All 2.5L, 3.7L, 6.2L, 6.8L engines utilize a
normally open switch.
- Open without pressure
- Closed with pressure at 7psig.

- Monitored by ECU and will cause a shutdown if
open for 15 seconds when above 650 RPM
> 0 volts on circuit when running

> 5 volts on circuit when low or off

ENGINE
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Oil Pressure Switch Analog

» All 3.5L, 5.0L, and 7.3L engines use an
analog oil pressure sensor in the engine to
read an analog voltage & make shutdown
decisions.

- RPM<1200 at idle.

- 15 psig derate stage 1.
- 5psig shut down stage 2.

- RPM > 1200 at run.

- 20 psig derate stage 1.
- 10 psig shut down stage 2.

ENGINE
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VVT- Variable Valve Timing

» Ford uses VVT on the intake valve timing.

» Electronically controlled hydraulic valves that direct high
pressure engine oil into the camshaft phaser cavity

» ECM PWM signal to the solenoids to move a valve
spool that regulates the flow of oil to the phaser cavity.

» The phaser cavity changes the valve timing by rotating the
camshaft slightly from its initial orientation, which results
in the camshaft timing being advanced or retarded.

» The ECU adjusts the camshaft timing depending on factors
such as engine load and RPM

ENGINE
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VVT Variable Valve Timina Solenoid

» Constant 12volts on hot side;
at initial key on, cranking, and
running MSG425

» Ground is PWM Controlled

» Will report through DTC 11:
Intake cam position error

> Typically, a result of the positive
or PWM wire being disconnected

» LSG635 - CSG637 has twin
solenoids on each head. EDI
only uses the intake solenoids.
Exhaust remain unconnected.

v = ENGINE
c<c¢ VISTRIBUTORS
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ECU Diagnostics



What are the Afternoon Objectives?

» Find the Engine Calibration Part Number,
Revision Number and Fuel Type. (MAIN Page)

» Reprogram a Target Engine with a Calibration.
(FILE Dropdown Menu)

» Dataplot a Running Engine. (PLOT / LOG
Dropdown Menu)

» Review and Clear Engine Faults. (FAULTS Page)
» Load ECM Details. (FAULTS Page)

ENGINE
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Connect to EControls EDIS

File Page Flash CommPort PlotlLog Settings Help

EControls 2" ©

Error opening ECom module in HandleConnect, (error code =

251) :l

+ For older MOT files, the old passwords will still work exactly as before
» 16-character password: BOZW-VYVO-WNVO-FKVP

» For newer MOT files, an updated password will be required
* 26-character passwords: WVYMLDWKOOKHG3-HJGJEBLAP3HJI

& EDIS ECI Target Communications
File Page Flash CommPort PlotlLog Settings Help

EControls % it

&£ Enter Target Password »

Pose Pasarerd o )
Connecting to target (12)...
/ USB CAN connected at 250 kbps (SA=0)
REC

ENGINE
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Drop Down Menus




[ EDIS ECI Target Communications
File Page Flash Comm Port PlotlLog Settings Help

[ Main

Connecting to target (12)...
USB CAN connected at 250 kbps (SA=0)

REC
4G Control Platform Coolant Temp| Intake Air Temp| System Variables
250~ (] 250- 1 Engine Speed I—D pm
Manifold Pressure 200- 200- Min Govemor Setpoint IW pm
150- 150- Max Govemor Setpoint I—?M}D pm
100- 100- Cument govemor target IW pm
50- 50- Pulse width I 4849 ms
52' 52' Bark 1/2Pre<at EGO [ 0.008 | 0.000 volts
/ U~ 4 T
Ny | e | = Bank 1/2 Post-cat EGOI 0.000 0.000 volts
145 psa System State
Foot Pedal Postion| ~ Throttle Position Run Mode [ Stopped
— 100- 100- Power Mode [ Keyof
See e 80~ 80- Fuel Type [ Gasdine
100 200 60- 60- Fuel Supply [ oF
0.0 m/m'ﬂ 40- 40- Fuel/Spark inhibit input | Inactive / Nomal
20- 20- Fuel CortrolMode [ Open Loop
[122 votts 0-~. 0-= Govemor switch state None
I_ﬂ % |_5 % Qil pressure state | Low - Ignored
Active govemor type Min
Customer Configuration Information Active govemormode | Isochronous
Cust hardware name/number [MI5040010
Cust software name/number [6380M53A_GAS_TSC1_1200-3200 Sofwere and Hardwere informaton
Cust deta 1 name /number [NONE Software model 1854200A  Hardware model | 2452304G
Cut dta 2 mame/umber |NONE Initial cal model 1854400A  Manufacture date | 12-16-2023
Inttial cal date 6-25-2018  Serial number | 37517
Cust govemor cal name [6380M53A_GAS_TSC1_1200-3200 Curmert calmodel | 1854400A  Hour meter 105.901 hours
Cust govemor cal date Im Cumrent cal date lw Cumulative starts |—732 starts ENGINE
Engine manufacture date | 12-1-2023 Customer code EDI
: Cobbisines novininm | 02 [0anoa | 1 [Hacacosacor [ e2sa7nnit nlsrnls"luns




Drop Down Menu Description.

4

Menus located on top of the screen

- File Menu: Used primarily to perform disk and file management
functions.

° Pa_lﬁe Menu: Used to select the active page and configure which pages
will be visible for use during a software session.

> Flash Menu: Commits updated calibration variables to flash memory

- Comm Port Menu: Selects the PC’s active serial communication port and
displays communication statistics.

> Plot/Log Menu: Graphically plots or numerically logs static and dynamic
variables and metrics that have been tagged for plotting or logging. Tag
by right clicking a variable.

- Settings Menu: Change Settings in EDIS for Specific Operation.
communication statistics.

Help: Provides general information about EDIS and defines -~~~ £=~

P

g in the software
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FILE Drop Down



File Drop Down: Reprogram Target

£ IS Target Communications
E[} Page Flash CommPort PlotlLog Settings Help

Save Calibration to Disk ' | Raw\Volts \ Connecting to target (12)... =
Load Calibration from Disk _ M‘Ii USB CAN connected at 250 kbps (SA=0) :‘
Clear Cal Tags =
S —— ! )
epmgram Target Voltage Supplies Aux Analog Inputs Aux Digital Inputs Aux PWM Output Feedback
Reprn3="ra"1 Valtemator_raw | 2500 volts AUX_PU1_raw 2686 volts GOV1_raw | 0.484 volts AUX_PWM1_FB_raw | 0.000 volts
Print P an ey — Vbat_raw 2151 volts AUX_PU2_raw 5000 vols GOV2_raw [ 0486 vots AUX_PWM2_FB_raw [ 0,000 vots
rnnt Fane
= g VESa_FB_raw | 4545 volts AUX_PU3_raw 5.000 volts e AUX_PWM3_FB_raw I 0.000 vots
Exit Ctr+X VESb_FB_raw [ 4545 vots AUX_PWM4_FB_raw [ 0000 vots
F SIS : [ [ " -

_ i VESc_FB._raw 2585 volts AUX_PD1_raw lﬂ vokis AUX_DIGT_raw Iﬂ Iﬂ "°; AUX_PWMS5._FB_raw 0.000 vols
Manlfold‘Temperaiure 563 degF - 300 vota AUX_PD2_raw 0.753 volts AUX_DIG2_raw 0484 [ 273 voks e T
Intake Air Temperature 723 degF UEGO_ Vee_raw Imvolts AUX_PD3_raw 0.001 volts ﬁﬂz_g:gi_raw | gﬁ | z;‘z ::lt: AUX_PWM7_FB_raw 0000 voks

ra I 4 I .
- 722 vots Vrelay_raw [~ 0000 vots AUX_PUD1_raw 0.000 vokts - AUX_PWMB_FBraw | 0000 voks
AUX_DIG5raw | 0442 [ 250 voks AUX PUIMS FB =
Vi m volts Vsw_raw I 0.001 volts AUX_PUD2_raw 4634 volts _ _rB_raw L voits
il AUX_DIGE_raw I D442 I 250 volts AUX PWMI0 F8 Iﬁ "
Vrelay [ 00 vots ref_4096V._raw [ 2096 vots AUX_PUD3 raw [~ 0.000 vots ALY Do [ [ _PWM10_FB_raw 000 voits
. 50 AUX_PUDA4_raw 2500 volts == : : AUX_PWM11_FB_raw [ 0000 voits
Frimeny 5V exema ! Misc Engine Sensors AUX_PUDS 1 m " AUX DIGB raw [ 042 [ 250 voks AUX_PWM12_FB_raw | 0000 vols
ra 2 olts | -ro_] 8
Secondary 5V extemal 5.0 volts T_intemal_raw 1.500 volts AUX_FUDB_ " 2% ! . AUX DIG3raw | 0442 [ 250 voks AUX_PWM13.FB.raw | 0,000 s
Testiary 5V extemal 50 vols ECT_raw [ 3211 vots Aux_Pum_mw IW V°; AUX_DIG10raw | 0442 [ 250 vots ALK PUM1E B ran vaons
raw 4 voits | _ro_| -
Gov1 voltage 0.4 volts EGT raw 2500 volts ALK PUDE — AUX_DIG1_raw | 0442 [ 250 voks AUX_PWM15_FB_raw | 0000 vols
raw 4 voits ! _ro_t 8
Gov2 votage 0.4 volts FPP1_raw 0.000 volts AUX PUDS - AUX_DIG12raw [ 0442 [ 250 vots AUX PWHIE FB rom T
" raw 2 voits ! _ro_! 8
Qi pressure voltage 49 vols FPP2_raw 5.000 volts AUX PUDID i AUX_DIG13raw [ 0442 [ 250 vots AUX_PWMT7_FB.raw | 0000 vols
d |_raw 4 volts 4 '_FB_ |
Injthor R Injectqr o Injectqr-cﬂ’ FRP_raw 0.753 volts AUX_PUDT1.raw 7500 voks AUX_DIG14_raw I 0.442 I 250 volts AUX_PWM18_FB_raw lw volts
Firing lowside  low-side FT_raw | 2686 volts AUX_DIG15_raw | 0.442 | 250 volts
Order Number yokage  vokage AUX_PUD12raw [ 2500 volts AUX_PWM19_FB_raw 0.000 votts
IAT_raw ! AUX_PUD13. 2500 vok AUX DIGT6 raw [ 0442 [ 250 vols AUX_PWM20_FB_raw [ 0.000 vots
U I R IVS_raw [ 5000 vots AUK‘PUD“‘"’W = "°; AUX_DIG17.raw | 0442 [ 250 vots ALK PWMT FB ran vaons
2 |3 | oo o0 MAP_raw [ 3574 vos o AUX_DIG18_raw | 0442 [ 250 vots - - ‘
3 |4 | 00 | 0.0 AUX_PUD15_raw | 2500 volts AUX_PWM22_FB_raw 0.000 volts
OILP_raw [ 2399 volts AUX_DIG19raw | 0442 [ 250 vols
4 |2 | 0.0 | 0.0 AUX_PUD16_raw | 2500 volts AUX_PWM23_FB_raw [ 0.000 voits
TIP_raw 0.000 vokts AUX PUDTS — AUX_DIG20raw | 0442 [ 250 vols
E I = : 00 : 00 TPS1_raw [ 0754 vots Aux_Pums_raw — VT AUX_DIG21_raw | 0442 | 250 vots Common-Rail Injection Hardware
6 X 0.0 0.0 I— a _raw - Vvolts I— I_ CRI1_boost_raw I 0.000 voits
- L I nn | nn TPSZ_FEW ﬂ volts AlLIX PIIN1G raw 2800 unlte AUX_DIGH_EW ﬂ 250 voks "7 - B | .



File Drop Down
» File Types

» Calibration File (.CAL)

o Static variables
> Not the entire calibration
- Use “Load Calibration from Disk” to upload

» MOT File (.mot)

Full calibration

Embedded software algorithms

Necessary to completely configure the GCP
Can not be viewed or executed on a PC
Use “Reprogram Target” to upload

(0]
(¢]
(0]
(¢]
(0]
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Reprogram Target

» Reprograms the 4G microprocessor with a
binary MOT file that contains the full
calibration and embedded software control
algorithms.

» Performed when software modifications have
been released or a full calibration is needed

to be loaded

ENGINE
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Find the .MOT file to load

£ Select S-record/Mot File X

4 @M > This.. > Desktop C Search Desktop

i
ol
)

Organize « New folder
Documents

Firmware
) Music
> @ OneDrive

> @ OneDrive - Perso F|Ie name

v [l ThisPC
> Ml Desktop

> |5 Documents

File name: ‘ v

Load Cancel

‘ Click & load the file




Go to File ->Reprogram Target

» Locate the .mot file x|
O n yo u r PC Perform standard application code download?
> Click Ok

» Then follow these
prompts | Attentiont NN x|

Ready to begin reprogramming.

> Clicking Yes

Download type = APPLICATION CODE AMD DATA QMLY
Current target application code chedksum = $C504
Current buffer application code checksum = SC504
Current buffer total memaory chedksum = SC368

Buffer source file = 'u:\delathitachi_hd_ecm.mot'

MOTE: Any interruption of the reprogramming
procedure will require another reprogram attempt.

Continue with program download?

Figure 23: Prompts
d P ENGINE

DISTRIBUTORS
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After the Progress Bar Reaches 100%

x

All memory programmed successfully!

150, 1 Kbytes programmed in 72.3 seconds
Target Reprogram Progress @ 2.1 kbytes/second program rate

Reprogramming... II 230 % Target application code checksum = SC504
Buffer application code checksum = SC504
: . ' : ' l Buffer total memory chedksum = SC3EB
0.0 20.0 40.0 £0.0 80.0 100.0 Buffer source file = 'u:\delathitachi_hd_ecm.mot’

Figure 24: Successful .MOT load
Recycle Power to Run New Program.
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Reprogramming Target

» If there is an error while uploading the MOT
file, you will receive this prompt
> Try reloading again
- If it continues to fail contact EDI

Target Not Programmed! x|

The target is in special bootstrap mode and needs to
be programmed. After dicking OK, choose a Maotorola 5 record

file to download to the target. Click CANCEL in the next dialog
box to exit...
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PAGE Drop

municatons

omm Port PlotLog Settings Help

Down Menu

r— -

» Main ) Connecting to target (12)...
F10 USB CAN connected at 250 kbps (S
~Comece REC
Coolant Temp Intake Air Temp System Variables
CalTools 250~ | 250- || Engine Speed l—
FaultCfg 200- 200- Min Govemor Setpoint I 0 mpm
FaultMon 150- 150- Max Govemor Setpoint I 0 mm
Faults 100~ 100- Current govemor target IW pm
HDOBD 50- 50- Pulse width [ 24824 ms
HDSenvice 52‘ 52_ Bank 1/2Precat EGO [ 0010 | 0000 vos
HDService2 ) ) Bank 1/2 Postcat EGO|[ 0000 [ 0000 voks
IOMap [ 65degF | 71 degF s s
LDSenvice ystem State
Marine Foot Pedal Postion|  Throttle Position Run Mode [ Stopped
RawVolts 1$- 1$ - Power Mode | Kg,--qﬂ
Senvice o e Fuel Type I Gasollne
Service1 Fuel Supply I
Senvice2 40- 40- Fuel/Spark inhibit input I Inactive / Nomal
Tosts 2- 20- Fuel Cortrol Mode [ Open Loop
. 0-~ 0-~ Govemor switch state None
| 0 % | 5 % Qil pressure state | Low - Ignored
Active govemor type Min
stomer Configuration Information Active govemor mode Isochronous
Cust hardware name/number [MI5040010 :
Cust software name/number [6380M53A_GAS_TSC1_1200-3200 Sofwere and Hardware kxlormetion
- R |NONE Software model 18542004  Hardware model 2452304G
o d; , "a’""f““mber oM Inttal cal model 18544008  Manufacture date | 12-16-2023
4 cnameind Inital cal date 6252018 Serial number 37517
Cust govemor cal name [6380M53A_GAS_TSC1_1200-3200 Curert cal model | 1854400A  Hour meter 105.901 hours
Cust govemor cal date | 6-25-2018 Cuwerd .cal dat= 6-25-2018  Cumulative starts |—732 starts
Engine manufacture date | 12-1-2023 Customer code EDI
Connina nad o wmbas lnan 498 Colluinna masdainm koo [oanoa [ 1 [Maracoaror [T eaaa7nnia
[ | | il
(E mm O Search L OB




PAGE Drop Down
» We will be working with the following pages.

- MAIN Page for Calibration Information.

- FAULTS Page to identify engine FAULTS, clear
engine FAULTS, and download ECM Details.

- RAW VOLTS use as a digital volt meter to find
sensor voltage read by the computer in DC volts.




Flash Drop Down




Commit Dirty Page Connecting to target (12)... —l
Release Dirty Page RE/C USB CAN connected at 250 kbps (SA=0) :’

Fault Access Closed-Loop Control System Slates Monitored Drivers Diagnostic Modes Derates / Warnings
e Closed-oop 1 [ 00 * Run Mode [ Stopped Injectoron Injectoroff Spark Coil | SPak kil Nomal Derate1 D
. Q'iff‘eldSPeedP I 0 mT Closedoop 2 I 00 % Power Mode I Standby g"rgg ﬁm‘: I\?:I't::: l::l‘t:gd: dwell ms Injector kil Normal Derate2 =.2}

anie Fessure [[1265 psa ot CLofise [ 0000 hi . DBW test w|| LowRevim 4
Barometric Pressure 14 64| psia ) . Fuel Type [ Gasoline 1 [ 00 | 00| 250 F

: Adaptive 1 [ 00 % Fuel Supply o 2 [3] o0 | o0 | 55 Extemal power  Automatic ¥ orced |de o
Coolant Temperature I 636 degF Adaptive 2 I—OO % i - - - Cylinder numbering W&der Shutdown ot
Cinder Head Temp [ 636 93 gag 1 = Fuel/Spark inhibit input | Nomal 3[a [ oo oo 2% s e
_ Fuel Control Mode | Open Loop 4 [2 00 00 [ 2% et
Manﬁold- Temperature | 636 degF o2 0.013 volts s % I T I M I =5 Buzzer output pin o
Intake Air Temperature [ 655 degF EGO 3 [ 0011 votts | Govemor swich state [ Gov3 I : : - )
. e [x [ oo oo 2% —
Spark Advance [ 19 BTDC Ego4 [0000 vots | Active govemortype Min s [X e[ o[ 2% Soft waming output i
Pulse width I 507 ms Aftemate-Fuel I—OD " Active govemor mode I Isochronous I— - - - =
Fuel rail pressure - Pri | 155 psia Y OV i . X I 00 I 00 I = SnapShot Base Definitions: | Flight Data Base Definitions:
Fuelrai pressure -Sec | 798 psi : S E L s X[ oo oo 2% | g5 % [ABm2 CL_am2
rer pressurE - pee DBWA & FPP Variables| | ojpessesate  [lowgoed 10 [X | 00 [ 00 2% e = =
Fuel temperature [ 75 degF  TPScommand [ 300 % P - : : : jun_tmr_sec___ |Vbat IMAP Vbat
Gaseous pressure target | 000 "H20 TPS positi l— N Ol pressure config I Low V= 0K pm FPP_pct FPP_pct PW _avg
Gaseous pressure actual I 0.00 - postion iy IVS state | Off Idle Fault action persist mode Cycle w| [MAP TPS_pct TPS_pct A_BM1
P P "HO  TPSipercent [ 51 % Fauk acionpenistcycles | 3 cyces  JECT EGOT_vots ___ |CL_BM1 A_BM2
i I AN (e TPS2 percent |—22 % _u ut Voltages Fault action persist MIL Disabled w| [IAT E502 wos
2ol [ 885 TPS1 voltage [ 0752 volts | Gov1voltage [T 04 volts CL_BMI PW_avg
Curent estimatedtorque [ 0.0 Nem P52 Fault shutdown inhibit ()} _ Dissbled | [CLEM2 TRIM_DC
voltage I 4170 volts | Gov2 voltage I 04 wolts
Current estimatedtorque | 00 % . ) Fault shutdown inhibit Aux DIG corfig ~ Defaut | |A_BM1 HM_hours
FPP command | 00 % Oil pressure voltage I 49 volts , ) . . -
V battery IT volts B ) Fault adaptive leam disable | Fuel SnapShot Custom Definitions: | Flight Data Custom Definitions:
_ 7 FPPpostin [ 00 % | MAPvokage [ 40 vots EMPTY EMPTY [EmPTY [EmPTY
V switched 117 voks  top1 otace | Download ECM Detals |
X g 0.000 vohs | ECT/CHT vokage | 33 volts EMPTY EMPTY
Hour meter ‘ | 105.928 hours  cpp, voltage lﬁ volts | AT voktage m T | View/Set Fauk Parameters ‘ EMPTY EMPTY
MiLtotalontime [ 0.370 hours IVS voage [ 5000 vots EMPTY EMPTY
Cumulative starts | 734 stars | View Previously Pending Faults ‘
| View Cleared Faults '




Flash Drop Down

» Commit Dirty Page - Commit Recent
Calibration Changes (Dirty Flash) to 4G
Memory.

» Release Dirty Page - Return Calibration to
Original State.




COMM Port Dropdown



Comm Port Drop Down

Connecting to target (12)... T=T|
= USB CAN connected at 250 kbps (SA=0) :‘
com2
com3 tro/ System States Monitored Drivers Diagnostic Modes Derates / Warnings
com4 — . %
couls ho * Run Mode [ Stopped injectoron Injectoroff Spark Coi | SPak kil Nomal w|| Deratel »
Engine Speed 50 % | PowerMode [ Keyof  Fiing &'“"def lowside lowsde  dwellms | Injector kil Nomal w|| Derate2 w
i COM& — Order Number voltage voltage ) 4
Manifold Pre: 00 phi - DBW test OFf w|| Low Rev-Lim »
Barometric: P COM7 5 % Fuel Type [ Gasoline 11 ] o0 o0 25 Forced Idle b
0 % ic W
Coolant Towp: COMS x Fuel Supply [ o 2[3 [ o[ oo 2% E"'_”"a' power M Shtdonn ;
Cyinder Head CAN - ifak system USB o vots | Fue/Spark nhibtinput [ Nom 3 [ [ 00 [ o0 [ 250 | Ctinderrumbenng [ Feing Orcer , -
; volts IL outpt pi
Manifold Tempd Configure CAN — Fuel Control Mode [ Open Loop a2 [ oo oo 250 st »
oo vote s[x [ oo oo 2% Suzerosptpn 2
Intake Air T 13 vots | Govemorswitchstate [~ None . IT | O-D I 0'0 | 2‘ = Hard waming output
Spark Advance! Configure ECOM... 00 volts | Active govemor type Min 7 IT [ 0-0 | 0.0 [ 2.50 Soft waming output ~__}
Pulse width — - Active govemor mode [ lsochronous - - y =
Remote EDIS po % 8 X I 00 I 00 I 250
Fuel rail pressure Brake pedal stat m— I_ - - - SnapShot Base Definttions: | Flight Data Base Definitions:
e al us
Fuel rail pressure Yyec ¥ BUrst Mode Ctri+B e _ j; s [x | oof oo 2% fuel_type_u16  |A_BM2 [om CL_BM2
Fuel temperature Dump Call Dat Info F8 bo O presmure siake low-lgnoed 10 [ x [ 00 [ 00 250 | neec  [voat MAP Vbat
e L e— oS = Oipressure corfig [ Low V=0K pm FPP_pct FPP_pct PW_avg
Casmoue oressure 2} SRS p1 % | VS sate [T Offide  Faut action persist mode Cyde | [MAP TFS_pct TPS pct A_BM1
P Enhanced Security Statug Cti+E 1 % R PR e i | 1 [ [ECT EGO1_volts [CL_BM1 [A_BM2
govemortars Ci*R b3 = Input Voltages Fauk action persist MIL Dissbled | [1AT EGO2_volts
Engine Load 93 volts | Gov1 e m s CL_BM1 PW_avg
Cument estimated torqu — Fault shutdown inhibit ()  Disabled w| [CLBM2 TRIM_DC
71 volts | Gov2 voltage 04 volts & BV HM b
Cument estimated torg o — . ) Faukt shutdown inhibit Aux DIG config ~ Defaut w| 17 _hours
FPP command | 00 % Oil pressure voltage 49 volts _ ) — - —
V battery I 122 vois - ) Fault adaptive leam disable | Fuel SnapShot Custom Definitions: | Flight Data Custom Definitions:
V switched 00 vt [ 00 % | wapvotage 2] — EMPTY EMPTY [EMPTY [EMPTY
E .U volts i
Y . FPP1 voltage [ 0000 voks | ECT/CHT votage 33 volts | Download ECM Details ‘ EMPTY EMPTY
lour meter 105.928 hours
‘ . FPP2votage | 5000 voks | |AT vokage [ 28 vots View/Set Fauk Parameters ‘ EMPTY EMPTY
MIL total ontime 0.370 hours volts EMPTY EMPTY
VS voltage 5.000
Cumulative starts 734 stats ‘

|
| View Previously Pending Faults
|

View Cleared Fauls




Comm Port Menu Functions

» Allows the user to select the PC’s active serial port and
provides information about communication statistics

» Automatic (Default): Permits the software to cycle through
available RS-232 serial communication ports until a
connection is established with a target.

» COMT1, COM2, etc.: Specifies which communication port to
connect through for a given software session. This setting
is not retained once the software has been exited.

» Show Stats (Ctrl+S): Displays communication statistics
between the PC and ECM once a connection has been
established Statistics include serial baud rate, transmit and

receive loads, and time information.
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Plot / Log Dropdown



Plot/Log Drop Down Menu

£ EDIS ECI Target Communication = m] x
File Page Flash Comm Po / Pl Seftings Help
Clear Tags Connecting to target (12)... 2}
Econtrals l Plot Tags USB CAN connected at 250 kbps (SA=0) :|
= Log Tags .
Fault Access { New Mark... Cir System States Monitored Drivers| Diagnostic Modes Derates / Warnings
_ ’ Newliahherly  CRESMIN || Goerilode [ Stopped _ biectoron Inectoroff Spark Coi | SPAK Kl Nomal v|| Dertel J
Engine Speed Marks... e L l Key-off Firing Elyﬁnder Iov:tside Io:k-side dwell ms Injector kill Normal w|| Derate2 »
B 5 VoI A e A Y
Mandold ressure Recorder Settings... e ey - d1°' I_u:ml a?)eo | a‘:) 55 | DEWe of  w|| LowRevlim 2
Barometric Pressure Load Recorder Settings... i Sze [% | . | ; | . Edtemalpower _ Automatic || Forced ide |
ply 2 |3 0.0 0.0 250 e
ookt Topmiies v Log EDIS Events... o Cylinder numbering [ Fiing Order |~ Shutdown w
Clar e Trp ~y Fuel/Spark inhibit input [ Nomal || 00 | 00| 250 = _ 4
Manffold Temperature [~ 663 Fuel Control Mode [ Open Loop a2 [ o[ oo 2% . output pin uf
: © zzer output pin RS |
i ] | X ! i ! e
Intake Air Temperature - \/ 0.011 volts | Govemor switch state None Z IT : gg : gg } ;2 Hard waming output 3
Spark Advance I BTOC  EGOS [~ 0000 vots | Activegovemortype [ Min e [ (i | = l % Solt wsiiig f}
Pulse width l 468 ms Attemate-Fuel |—00 5 Active govemor mode | |sochronous - - : 22
Fuel rail pressure - Pri - psia g o — 8 [X I 00 | 00| 250 SnapShot Base Definitions: Flight Data Base Definitions:
Fttpeann-5oc | 757 s : Brake pedal status || Depressed aslnGill 00 | 00| 250 ol e 016 [ BM2 ‘ o W)
Fuelt - m deg F TPSDBWA : FPP Variables Oil pressure state lLow - Ignored 10 ] X | 0.0 | 0.0 I 250 i -tmr s-ec Vt-;at [MAP Vb;t
|-—' — Oil pressure config [ Low V=0K m FPP_pct FPP_pct PW_av
Gaseous pressure target 000 "H2O Tps posttion - o P L L =g
et promm s acht [ 000 4 * | VSstate [ Offlde  Faut action persist mode Cyce | [IMAP TPS_pct TPS_pct A_BM1
; - l— H2  1ps1 percent | 51 % Fault action persist cycles [ 3 cycles rECT EGO1_volts CL_BM1 A_BM2
jovemor m o
CU"'U. 11 ) ang 182702 "D TPS2 percent | 22 % Input Voltages Fauk action persist MIL Dissbled | ITAT EGO2_volts
i L on I = g% TPS1 voltage [W volts | Gov1 voltage IT volts 1 CLBM1 W, avg
Curent estimatedtorque | 0.0 Nem Faut shutdowninhibt ~ (}  Disabled  w]| [CL_BM2 TRIM_DC
TPS2 voltage | 4170 volts | Gov2 voltage | 04 volts S
Current estimatedtorque | 0.0 % FPPoommend [ 00 % o . e Faut shutdown inhibit Aux DIG corfig _ Defaut | JA_BM1 HM_hours
£ o Vvoita o * =
Vbattery 122 vors . . o 49 VoS it adaptive leam disable | Foel SnapShot Custom Defintions: | Fight Data Custom Defintions:
V switched e [ 00 % | maPvotage [ 40 vots - EMPTY EMPTY [EMPTY [EMPTY
PP votage [0000 vots | ECTACHTvotage [ 32 vots | Dowroad ECM Detals | EMPTY EMPTY
Hour meter | 105.901 urs FPP2 voltage IW volts | IAT vokage IT vokts iew/Set Fault P EMPTY EMPTY
MIL total onv4im o (hoars View/Set Fault Parameters
aontme [ 0370 IVS votage [ 5000 vots EMPTY EMPTY
Cumulative starts I 732 starts I View Previously Pending Faults l
I View Cleared Faults l

*Tagged variables shown in green ENGINE
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Plot/Log Menu Functions

» Allows the user to graphically plot or
numerically log variables that have been
tagged for plotting/logging

» To plot or log variables, a tag must be
assigned to each variable of interest
- Right click over the variable to tag it
- |f a variable is tagged it will be highlighted green

- Maximum of 20 variables can be tagged for logging
and plotting
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Plot/Log Menu Functions

v

Clear Tags: Releases all plot/log variables.

Plot Tags: Graphically plot all tagged variables.
Log Tags: Numerically log all variables that have
been tagged for plotting/logging.

New Mark: Takes a 5 second average of
highlighted variables and saves into an excel file

Mark: View marks taken during 4G display
session, marks are deleted unless saved.

Recorder Settings: Change recorded settings
(time, sampling rate, etc..)

Load Recorder Settings:Loads and tags same
variables for plotting/logging that are present in a
plot file (.bplt).

ENGINE
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18 Key Engine Health Parameters

» Engine Speed - Reading from the crank sensor

» Manifold Pressure - Pressure reading from intake manifold in psia.

» Coolant temperature - Direct reading from ECT sensor on 2.5L in deg f.

» Cylinder head temp - Direct reading CHT sensor if equipped in deg f.

» Intake air temperature - Reading of the manifold intake air temperature in deg F.
» Spark Advance - Shows current timing of ECU, preset in ECU in degrees.

»  Fuel rail pressure - Pressure reading from gasoline fuel block in psia.

» Gaseous pressure target - DEPR target output pressure to mixer in psia.

» Gaseous pressure actual - DEPR actual output pressure to mixer in psia.

»  VSW - Switched Ignition voltage from key switch in volts.

» Closed loop1 - Fueling offset lean or rich to achieve stoic with pre cat O2 sensor %.
» Adaptivel - Fueling offset lean / rich to achieve stoic with post cat O2 sensor.

» EGOT1 - pre catalyst O2 sensor voltage reading in volts.

»  EGO2- post catalyst O2 sensor reading in volts.

» TPS command - throttle position commanded %.

» TPS position - throttle position actual %.

» FPP commanded - commanded foot pedal position in %.

Fpp actual - actual foot pedal position in %..

ENGINE
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Right Click to Select Parameters

£ s ECI Target Communications = (w)
File Page Flash CommPort PlotlLog
Connecting to target (12)... ¥
Econt,‘O/S‘ USB CAN connected at 250 kbps (SA=0) :‘
Fault Access System States Monitored Drivers Diagnostic Modes Derates / Warnings
5 Closedoop 1 - % Run Mode I Stopped ) , Injectoron  Injectoroff  Spark Coil Spark kil Normal Derate .»bf'j
Eoigtm end o PM  Cosedioop2 [ 00 % | PowerMode [ Keyff Fiing Cylinder lowside  lowside  dwellms | Injctor kil Nomal Derate2
Manifold Pressure - psia phi bt 43 ot DBW Low Rev-Lim » |
Pt Frasaion PR et i IR Fuel T [Gasane 1 [T [ 00 oo 2 |DBWe
il L e e . e o v
C°°lam Temperature - deg F Adaptive 2 [—00 % Fuel/Spark inhib N . y _ Cylinder numbering Worde, Shutdown @
Cylinder Head Temp [~ 663 degF EGO 1 [IG00T voks Sp tinput [ Nom 3 [a | 00 | 00 | 250 MIL = 3
Manifold T deg F Fuel Control Mode | Open Loop 4 | | 00 | 00 | 250 output pi &
old Temperature [~ 66.3 deg EGO 2 [0000 vots 5 %] o0 | o0 | 3% Buzzer output pin ®
Intake Air Temperature - deg F EGO 3 0011 volts | Govemor switch state IT . I il 0-0 i 0-0 i 2-50 Hard waming output %
W
SoskcAdvrnce [N BTOC  £co 4 [0 wts | Aveaoveroroe [0 — S [X [ _00[ 001 7% St et 3
Pulse width 468 ms Altemate-Fuel I—OO- % Active govemor mode | lsochronous l_ : . : wad
Fuel il pressure - P [IINNIBE psia i e i 8 x| 00 | 00 | 25 SnapShot Base Definitions: Flight Data Base Definitions:
Fuelrail pressure -Sec | 797 psia - s el i | 1 Do) s [X [ oo o[ 2% | = —aw fom CL_BM2
Fuel temperature &7 Zeg Fo1p DOOBMWA GFPEamabes! | Oipresaresate  [loworoed 10X [ 00 00 290 | finimses —[vou (MAP Vbat
Gaseous pressure target IW "H20 e .aﬂd - ./; Ot pressure config I Low V=0K pm FPP_pct FPP_pct PW _avg
- poi IW ) TPS postion S % | s sae [ Offide Faut action persist mode cyce | AP TPS_pct TPS_pct A_BM1
O e D  "HO  PStipercent [ 51 % Fkanpedtom |3 ooe T EGOTvots __ |CLBM1 A_BM2
Current govemortarget [~ 1200 Pm TPS2 percent [ 22 = Input Voltages Fault action perist Ml Disat v [1AT EGO2_volts
Engine Load I 874 9 TPS1 voltage [W volts | Gov1 voltage W volts CL_BM1 PW_avg
Curent estimated torque | 00 Nm ooy Fault shutdown inhibit b Disabled  w| [CL_BM2 TRIM_DC
voltage 4170 volts | Gov2 voltage | 04 volts - iy M
Cument estimated torque | 00 % FPP o I_OO ¥ = = I_ A Fault shutdown inhibit Aux DIG corfig ~ Defaut W |A_BM1 _hours
comr 2 o ressure o, . —_
V battery I 122 volts ” . B b 43 peotx Fault adaptive leam disable l Fuel SnapShot Custom Definitions: Flight Data Custom Definitions:
V switched e 00 % | MAPvolage [ 40 voks EMPTY EMPTY [EMPTY [EMPTY
§ Vi ¥
h° FPP1vokage [ 0000 vos | ECT/CHT vokage [ 32 votts | Doweload ECM Detale ‘ EMPTY EMPTY
Hourmeter [ 105501 hows  opy ohage [ 5000 vots | (AT votage [26 vots | View/Set Faut Parameters | Z.idhf 2ol
MIL total on time 0370 hows .. otage [ 5000 vots EMPTY EMPTY
Cumulative starts | 732 stars | View Previously Pending Faults ]
| View Cleared Faults ‘
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Plot Up to 20 Tagged Variables

AF EDIS ECI Target Communications - o >
File Page Flash Comm Port | Pl

Clear Tags Connecting to target (12)... I=l
gcontrOIS' [ Plot[Tags Ctrl+P \) USB CAN connected at 250 kbps (SA=0)
REC =
0g Tags Cirl+L .
I Fault Access New MdIR= System States Monitored Drivers Diagnostic Modes Derates / Warnings
New Mark (Silent Cirl+Shift+M
_ Wark ( ) Run Mode I Stopped injectoron Injectoroff  Spark Coi Spark kil Nomal Derate1 »,
9'_“5 Speed - L B Power Mode [ Keyoff  Finng ﬁ"‘“‘de" |°"‘|'t‘5'de "’"‘;t‘s'd"-‘ dwell ms Injector kil Nomal Derate2 w?
Manifold Pressure A ©  Recorder Settings.. — Order Number voltage  voltage DBV test - !
Barometric Pressure Pt Load Recorder Settings... :d ;:pe IGE;$ v 00 | 00] 2% Extemalpower  Automatic w|| Forced ide o
o EN ot
Codart Tenperetr NGB & o EDIS Events.. o 213 1 000 001 | enmbeios [ R | Shadown 2
Cyiinder Head Temp [~ g7.8 di Fuel/Spark inhibitinput [ Normal 3|4 | 00 | 00| 250 9 9 . =2
; Burst Mode Fast Plot Fuel Control Mode | Open Loop a2 ] 00 | 00 [ 250 MIL output pin o
Manifold Temperature | 978 d - P 3
Intake Air Temperature [ deaF 5o [ 00T vols | Govemor swich state o 5 | x | 00 | 00| 250 _ wad
‘ s [x [ oo o0o[ 250 Hard waming output ¥
Spark Advance [B0E eT0C Eco 4 [~ 0.000 wvolts | Active govemortype Min 7 ] %0 | 00 [ 250 Soft waming output
Pulse width | 301 ms Altemate-Fuel I_DD w Active govemor mode | Isochronous l— - - _ -
Fuel rail pressure - Pri - psia e i g X I s I 00 I 250 SnapShot Base Definttions: Flight Data Base Definitions:
Fuel ail Sec | 796 psi rake pedalstatis _J| Depressed sIx | oo o00] 2% |poRre owe CL_BM2
o e = = s sate [lowigoed  0[X | 00 00 [ 280 | foee— s o "
Fuel temperature 857 degF  TPS command [ 300 prEssuE sl T I 0| 0 | . run_tmr_sec Vbat rMAP \Vbat
oo % | Oipresseconfig [ LowV=0K m FPP_pct FPP_pct PW_av
Gaseous pressure tanget 000 "H20 Tps position - p i S S =2vg
Gaseous pressure actual m . : IVS state | Off Idle Fault action persist mode Cycle VI rMAP TPS_pct TPS_pct A_BM1
- - W "HO  tpsipecent [ 51 % Faut action persist cycles. | T cydes  [ECT EGO1_voks __ [CL_BM1 A_BM2
et gevemartaet |_|‘2°° P TPS2perent 22 % Input Voltages Faul action persist MIL Disabled AT EGO2_volts
i =] TPS1 votage [ 0795 vots | Gov1vokage [ 04 vots CL_BMI FW_avg
Current estimated torque I 00 Nm TPS2 Fault shutdown inhibit [ Disabled "'I CL_BM2 TRIM_DC
voltage I 4169 wvolts | Gov2 voltage W volts
Curert estimatedtorque | 0.0 % — . ] Fautt shutdown inhibit A DIG config ~ Defaut  w| JA_BM1 HM_hours
command I 00 % Oil pressure voltage 49 vols ) ) — - —
V battery I 126 volts » . Fault adaptive leam disable I Fuel SnapShot Custom Definitions: Flight Data Custom Definitions:
; FPP position [ 00 % MAP voltage 40 volts EMPTY EMPTY [EMPTY [EMPTY
V switched - volts FPP1 voltage | Download ECM Details ‘
y — g 0.000 wvolts | ECT/CHT vottage 23 vols EMPTY EMPTY
lour meter 105.917 hours
‘ . FPP2votage | 5000 vots | IAT vokage 726 vots [ View/Set Fouk Parametens | EMPTY EMPTY
MIL total on+ime 0.370 hours IVS voltage IW volts EMPTY EMPTY
Cumulative starts 733 starts | View Previously Pending Faults ‘
| View Cleared Faults ‘
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Plot/Log Engine Parameters

£F EDIS ECI Target Communications — [u] X
File Page Flash CommPort PlotlLlog Seftings Help

- i -" Len o artad at 28N khne (QA=N) i
EControls Mt oy |

EDIS DBPlot - O X

- Eile Edit Show Cursors! 5Snapshot! Help! Freeze! . )
Fault Access Closed-Lo 1ostic Modes Derates / Warnings

- - Closed4oop 1 pm El rMAP El AT El rECT EI El ymal w | Deratel o
e P Closeddoop 2 CL_BM1 A_BM1 EGO1 vots[wjimal || Demte2 ?
Manifold Pressure [aEs rsa Aot ey (=] sw[¥] cL_emi[v] _8m1[v] EGO1_vots| ¥} of Low Rev-Lim o

h 4
Barometric P i ’ ]
rometric Pressure 14.45| psia Adaptive 1 5000 - ! Automatic W Forced Idle o
Coelam Temperature - deg'li Adaptive 2 I B £ing I Firng Order Shutdown 2/,
Cylinder Head Temp I 99.5 deg EGO 1 f,’)—___f MIL output pin :'}‘
Manifold Temperature [~ 998 degF  ggo 2 ‘ / Buzzer output pin |
! | e
Intake Air Temperature - degF 603 proen | l | || Hard waming output
Spark Advance - BTDC EGO4 ‘ | ‘ ‘ | Soft waming output ¥
Pulse width 276 ms  Atemate-Fuel I ¥ L ) ‘ -
Fuel rail pressure - Pri - psia trim duty cycle | | | || ‘ [ ‘ e D Definitions | Flight Data Base Definttions:
Fuel rail pressure - Sec | 796 psia DBWA & Fi 20004 4 L I| 1| [| ]| ! ‘ ‘ l 3 [ABM2 rpm CL_BM2
Fuel temperature | 859 degF  TPS command c il ‘ Ml ] | - :'::l - LN;J:P - :h‘;t
" |
Gaseous pressure target [ 0.00 "H20 TPS position a | H i l} ‘ [ I ‘ 1 - TPS_J;)d TPS_J;m . B_I\::g
Gaseous pressure actual [ 0.00 *H20  pg — ‘ M ‘-h‘%—l’-f AL " [EGO1vots LM A_BM2
Curmrent govemor target | 1200 em TPS2p 1500_" lI Il | | } EGO2_volts
Engne Lond [ 85 %  1psivotage il : |PWavg
Curent estmatedtorave [ 00 N o5 0 H :‘/ {_ITRMDC
) . AM_h
Current estimated torque | 00 % FPP command I _‘\ ; Deﬁ_ ours N .
I ftom initions: i ata Custom initions:
Lo D vl £pp posiion 0 - . - - v~ | [y E:1PTY EMPTY
V switched - voks FPP1 voltage 0s B 12 18 4 0 b EMTI I
Hour meter [ 105928 hows  pppy yoage Start Time: 11/05/2024 14:19:32 | . £ L [EwPTY
MiLtotalontme [ 0370 hous o | s s | | e [EMPTY

View Previously Pending Fauts |

Cumulative starts | 734 stars

| View Cleared Faults
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Save Engine Parameters to File

£ EDIS ECI Target Communications

File Page Flash CommPort PlotLog Settings Help

[ I Faults y ~ Connecting to target (12)... =
£CO”trols' et 1 1SR C4N rannactad at 260 khne (SA=N) 1
£F EDIS DBPlot 0 X
1 EiE Edit Show Cursors! Snapshot! Help! Freeze! = :
Fault Access Closed-L 1ostic Modes Derates / Warnings
Closedigg® T rMAPEl -’El rECTEl Elmal w|| Deratel o
Engine Speed m 2
, r o P Closedd vaw[ ¥} cL_emi[x] A_BM1[¥] £G01_vots[w]pmal ]| Derate2 =4
Manifold Pressure - psia m %
. . Postat CL offset of  w|| LowRevlm 0
rometric Pressure sia ) 3
1445| p Adaptive 1 5000 B : Automatic ¥ Forced Idie P ]
Coolant Temperature  [II0BE deg F  pgaptive 2 bring [ Fiing Order |  Shutdown ot
Cylinder Head Temp | 1088 degF EGO 1 - MIL output pin ,.}
e [ S S
rda:nfoI: T_Ie_mpemture | 1088 deg E EGO 2 —_— N Buzzer output pin o
ntake Air Temperature
“ - deg EGO 3 4500 Hard waming output ~ _ mj
Spark Advance [EE sT0c  Eco4 Soft waming output __}
Pulse width 273 ms Attemate-Fuel 1
. |
Fuel rail pressure - Pri - psia ety J LDeﬁnnions: Flight Data Base Definitions:
Fuel rail pressure - Sec I 796 psia DBWA & Fi i_ A_BM2 Ipm CL_BM2
Fuel temperature | 86.1 degF  TPScommand 3000 | |Vbat rMAP \Vbat
Gaseous pressure target | 000 "H20 Tps posttion g f— ;';';J :; :_';';J:; .':WB_NT:D
o0 - | _[|TPSp D |
Gaseouspressureactual | 000 "H20  1pg1 percent EGO1_vos __ |CL_BMI1 A_ENZ
Current govemor target I 1200 ™M TPS2p: 15004 —EGOZ_vnﬂs
Engine Load I 875 % TPS1 vokage PW_avg
Current estimated torque I 00 Nm TRIM_DC
TPS2 voltage
Current estimated torque I 00 % FPP command HM_hours
V battery I 127 volts FPP posts Definitions: Flight Data Custom Definitions:
. position 0 T T T T =
V switched [0A vois E—— 0s p 12 18 oa o | [EMPTY [EmPTY [EmPTY
X voltage - EMPTY
Hour meter 105528 NOUS  gppyvotage | Start Time: 11/05/2024 14:20:28 [ 1 4 -
MIL total ondime 0.370 hours EMPTY
IVS voltage T Yuw voes | 1
Cumulative starts 734 stats | View Previously Pending Faults
| View Cleared Faults
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Saving Dataplot File to Desktop

£ tois ar ons
File Page Flash CommPort PlotlLog Seitings Help

“s

EControls | © =™ - E
I = O X
Working Dir: |c:\Users\JenyKnmer\Desktop
Fault Access e fayco test data plot fle 11-6-2024 P— 1ostic Modes Derates / Warnings
EI smal w|| Deratel
Engine Speed I o £G01 voks [¥]pma w|| Derate2
Manifold Pressure - | e Off w/|| Low Rev-Lim
Barometric Pressure | : _Aut omatic 'w|| Forced ldie
Coolant Temperature  [[10RS) | bing [ Fiing Order | Shutdown
Cylinder Head Temp [ 1079 | MIL output pin
Manifold Temperature | 1079 | :
Buzzer output pin
Intake Arr Temperature [T 748 | File Format/Version: MI 420 T
Spark Advance o | Variables to Save: Al Tagged Variables ¥ Soft waming output
Pulse width [ 33| Samplesto Save: Al Buffer Samples ¥
Fuel rail pressure - Pri - | R te Definitions: Flight Data Base Definttions:
Fuelrai pressure -Sec | 7956 | Save Event Marks 7 . 5 [Aom2 om CL_EM2
Fuel temperature I_m l Save Evenly Speced Samples [T | [Vbat rMAP Vbat
Gaseous pressure tanget | 0.00 | Sample Interval (ms) | 5.00 B -_ ;’;':_’J(; ?;';j(:t ;‘J‘;;_;:g
I _P _p \_|
Gaseous pressure actual [ 0.00 | Number of Samples [0 I~ [EGO1 vols CL BM1 4_BM2
Current govemor target I 1200 | : EGO2:vul|s B -
Engine Load I 875 | . |PW_avg
Current estimated torque I 00 rewr —- - TRIM_DC
Current estimated torque | 00 % FPP command HM_hours
I gom Definitions: Fight Data Custom Definitions:

S 126 volts  £pp poction 0 F oy 3
V pwkched - vokts FPP1 voltage 0s
Hour meter 105.928 hours —— 5q- 1

FPP2 voltage Start Time: 11/05/2024 14:21:48 | N I I I F I d S
MIL total on-time 0.370 hours IVS vokage ———— a e I e a. n ave
Cumulative starts 734 starts ] | View Previously Pending Fauts

| View Cleared Faults
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DataPlot of the Engine Parameters

£ edis_sadbplot - rayco tes

t data plot file 11-6-2024.bplt
File Edit Hide Cursors! Shift File! Shift Plot! Help!

rom[7] e [¥] [ 1 [¥] =
[~] vsw[ x| cL_ami[x] ABM1[¥] EGO1_vots[ ¥]
6000 _ Cursor Information
] Cursor 1 Cursor2 | C2-C1 "I
| Time | 14463 | 38424 || 23.961
| mm | | 1150.000 [1184.000 | -6.000
4500 [ AP [ 4832/ [ 4684 [ 01484
[ 27| 72328 | 73250 | 09219
WWWWWW‘_
F " P — | ECT | 83406 | 93219 | 9812
-
r /" | [ 17812/ [ 17825 | 01875
sy
2000 ~ 4 M | ‘ | [ 57672 | 5783 [ 01641
| 7 7
E M /f/ / %T_ J{ | vew || 12969 | 12879 | -D.0898
= r } N i } - [ CL_BM1 || 0.00e+00 || 0.00e+00 || 0.00e+00
Y —— ’”ﬁjlf""”“”w [ aBmi || 16681 [ -16183 | 04974
’j(') K] }||| [ = 00500 | 05122/ 04622
7 ¥
e fl} Lg_, MOJ ‘ |‘
|
| Il M-
| m i |
it
( vt ‘WW wih U
U L L} L)
0.00s 1157 2314 3471 46.28 5785

Start Time: 11/05/2024 14:18:58
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Clear TAGS: Removes Green Shading

£F EDIS ECI Target Communications — [u] *
File Page Flash Comm F'o fotCog | Settings  Help
) Connecting to target (12)... I=|
gcontrOIS' USB CAN connected at 250 kbps (SA=0) :l
Log Tags all
Fault Access New Mark... Crl+H System States Monitored Drivers Diagnostic Modes Derstes / Warnings
i i S Run Mode IW Injectoron  Injector-off Spark Coil Spark kil QNOMEI el “"j
Engine Speed I 0 m Marks.. Power Mode [ Keyoff Fiing Cylinder lowside lowside dwelms Injector kill Nommal Derate2 9
Manifold Pressure [ 1245 pt . Order Number voltage voltage T 4
| Recorder Settings... DBW test w!| Low Rev-Lim d
Barometric Pressure 14 45| pt " Fuel Type [ Gasoline 11 00 | 00| 250 4
| Load Recorder Settings... Edemalpower  Automatic w|| Forced idee 9
Coolant Temperatre | 1060 & y | o Epys Evarte Fuel Supply [ on 2 [3 | 00 | 00| 250 . ‘ glﬁ‘i - =
Cyinder Head Temp [ 7060 g Fuel/Spark inhibit input | Nomal 3[4 | 00 | 00 [ 250 yindermumbering | Fiing Orde ‘ ‘-ff
Manifold Temperature 1060 de Burst Mode Fast Plot Fuel Control Mode I Open Loop 4 ,—2 I 00 I 70 I 350 MIL output pin o
I i TOUZ [ UouT oS Buzzer output pin w
" _ 5 X 00 0.0 250 =t
Intake Air Temperature | 745 degaF  peng 0010 volts | Govemor switch state | None . ,T I = I = I = e 3
Spark Advance [T 00 BT EGO4 [ 0000 volts | Active govemortype Min 7 | o0 | ol BEE Soft waming output __j
Pulse width I 326 ms Attemate-Fuel I—M “ Active govemor mode [ Isachronous ,— - _ y =
Fuel rail pressure - Pri I 15.2 psia brim duty cycle ) Brake pedal stat o— : ,L I gg I g?] I ;: SnapShot Base Definitions: Flight Data Base Definitions:
) ) € pedal us | res: X L I 4
Fuel rail pressure - Sec I 796 psia DBWA & FPP Variables O pressure state 7m 10 ,T I 0 I 0 I 350 luel_type_u16 A_BMZ pm CL_BMZ
Fuel temperature [ 82 degF  TPS command [ 300 % ’ ) I—gn ' ' ) fun_tmr_sec [Vbat MAP Vbat
Gaseous pressure target | 0.00 "H20 i = Of pressure corfig Low V=0K ol FPP_pct FPP_pct PW_avg
Gaseous presaure actual [ 070 - RS [ 51 % | wsstate [T Ofide  Faut action persist mode Cyde v [MAP TPS_pct TPS_pct [A_BM1
. pressu P MO TPsipement [ 51 % R o o iy | 3 oydes  |ECT EGOT_vots __ [CL_BM1 [A_BM2
et govemortarget [ 1200 M ppgyperew [ 22 % Input Voltages| Faut action persist MIL Dissbled  w| [IAT EGO2_vats
Engine Load [ &5 = TPS1 voltage [T 0792 voits | Gov1voltage [ 04 vois CL_BM1 FW_avg
Cument estimated torque I 00 Nm Fault shutdown inhibit - Disabled V‘ CL_BM2 TRIM_DC
TPS2votage [ 2169 vobs | Gov2voltage [ 04 vois
Curent estimatedtorque | 00 % . ] Fault shutdown inhibit Aux DIG corfig ~ Defaut | |A_BM1 HM_hours
FPPcommand [~ 00 % Oil pressure voktage IT volts
\/ battery I 125 volts : Fault adaptive leam disable | Fuel SnapShot Custom Definitions: Flight Data Custom Definitions:
- FPP postion I 00 % MAP voltage 40 volts
Vswiched oo - : EMPTY EMPTY [EmeTY [EmPTY
SWi 0 volts FPP1 voltage lm vt | Download ECM Details l
Hour meter 105.928 hours - FEN TR 2.1 vols EMPTY EMPTY
. 1 FPP2 voltage I 5000 wvolts | |AT vokage 25 volts | View/Set Fault Parameters l EMPTY EMPTY
MIL total ontime 0.370 hours IVS voktage Iﬁ volts EMPTY EMPTY
Cumulative starts 734 stars | View Previously Pending Faults l
| View Cleared Faults ]
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Load Recorder Settings

£ EDIS ECI Target Communications i o >
File Page Flash Comm Port | PlotlLog | Settings Help
|_ Clear Tags Connecting to target (12)... e
Ec 0”’,‘0/5' I Plot Tags Ctri+P USB CAN connected at 250 kbps (SA=0) :]
| Log Tags Ctri+L -
Fault Access New park CliiMt System States| Monitored Drivers Diagnostic Modes | Derates / Warnings|
New Mark (Silent) Ctri+Shift+M || o - Mode l'—-s'!'— Sisckoran o Skl Spakkil  Noma wli| Deratet D
E'}gfseSpeed | 0m Marks.. B Mo l Firing ﬁm lo;vn«de Io;vn-slde dwell ms Injector kill Nomal w|| Derate2 P
Manifold Pressure : — : vokage  vokage DEW test || LowRev-Lim J
e R el Type [ Gasoline 0l 00 | 00| 250 S it || Forced ide 3
Coolart Temperature el Supply | 2\ (55 [ [ [Sem | | e —ﬁ'ﬂ‘“—i =
: 00 Cylinder numbering | Fiing Order |  Shutdown »)
Cyinder Head Temp [ 7022 Fuel/Spark inhibit input [ Nomal Sl 00 | 00| 250 ) 4
' rst Mode Fast Plo MIL output pin wd
Manfold Temperature [ 7042 d Burst Mode Fast Plot Fuel Control Mode [ Open Loop 2 00 | 00| 250 i :}
2 TOUZ I UOUT VoS zzer output pin £
i o 5 I X 00 0.0 250 o
Intake Air Temperature [~ 745 degF EGO 3 [ 0010 vos | Govemorswitch state None s [X I[ T : T : — Hard waming output %
Spark Advance [ 00 BTDC EGO4 [~ 0000 voks | Active govemortype [ Min 7 | 0'0 | 0'0 | 2-50 Soft waming output :;
Pulse width | 332 ms Atemate-Fuel I_OO % Active govemor mode I Isochronous |_ . i £
Fuel rail pressure - Pri T | R L S i ' 8IX ] 00] 00] 250 | o g BaseDeliitions: Fight Data Base Definitions:
_ | Brakepedalstatus || Depressed ) 00 | 00| 250
Fuel rail pressure - Sec | 796 psia DBWA & FPP Varisbles = fuel_type_ul6 |A_BM2 rpm CL_BM2
it - [ %2 degF Oilpressure state | Low - Ignored 10fx | 00 | 00 IS s e e Tlvbat MAP Vbat
G 2 dogf TScomeend | 00 % | ypemementis  [TowVeOK - FPP_pat FPP_pct PW
Gaseous pressuretarget [ 0.00 "H20 TPS posti p w2l = £ =22
. e (07 - posttion [ 51 % IVS state [ o ide Fault action persist mode Cycle | [mAP TPS_pet TPS_pct A_BM1
AR e S M0 tPsipecent [ 51 % Pl tpandaces | 3o FECT EGO1_vots __ |CL_BM1 A_BM2
Current govemortarget [~ 1200 pm TPS2 percent 29 % Input Voltages Fauikt action persiat MIL Disabled  w| [1AT EGO2_voks
Engine Load I 875 % TPS1 voktage m volts | Gov1 voltage 04 volts CL_BM1 PW_avg
Current estimated torque | 00 Nm Fault shutdown inhibit & Disabled  w| [CL_BM2 TRIM_DC
. W TPS2 voltage | 4169 volts | Gov2 voltage | 04 volts ks T e i EM1 o h:)u -
edimatedinirle Al < FPP command | % . wn inhibit config w A 5
V battery [~ 125 vots -~ — Y X vitage [ 49 vohs adaptive leam disable | Fuel SnapShot Custom Definitions: Fight Data Custom Definitions:
) FPP postion | 00 % MAP voltage [ 20 vots
Vi 00 vots | SmEE—— ‘ EMPTY EMPTY [EMPTY [EmPTY
FPPivotage [ 0000 vots | ECT/CHTvotage | 21 vots o2 s EMPTY EMPTY
Hour meter [ 105528 hous  pop) pace [T 5000 vots | IAT votage 725 vots [ VewSetFouk Paometen | EMPTY EMPTY
MiIL total ontime 0370 hours o i [ 5000 vots EMPTY EMPTY
Cumulative starts I 734 starts I View Previously Pending Faults l
| View Cleared Faults ‘
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Load Recorder Settings

£ Sclect P ot/Log Data File X
™ @M > This.. > Desktop C Search Desktop
Organize ~ New folder =« [N o
Name
v [l This PC

£ rayco test data plot file 11-6-2024
> @ Desktop

> ] Documents

> & Downloads
@ e Highlight File & Load
, W pic Recorder Settings

> K& Videos

> %= Local Disk (C:)

File name: | rayco test data plot file 11-6-2024

Load Cancel
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PAGE Menu

municatons
omm Port PlotLog Settings Help

4 Main ) . Connecting to target (12)...
T-: ggle TestC F10 o USB CAN connected at 250 kbps (S.
es | Connected ML REC
Pages...
Main Coolant Temp Intake Air Temp System Variables
CalTools 250- | 250- ] Engine Speed |
FaultCfg 200- 200- Min Govemor Setpoint I 0 mpm
FaultMon 150- 150- Max Govemor Setpoint I 0 mm
Faults 100- 100- Current govemor target I 1200 Pm
HDOBD 50- 50- Pulse width [ 24824 ms
HDSenvice 52— 52_ Bank 1/2Precat EGO [ 0010 | 0000 vots
HDService2 ) i Bank 1/2 Post-cat EGOI 0.000 0.000 volts
IOMap | €5 degF | 71 degF

System State
Foot Pedal Posttion| ~ Throttle Position Run Mode [ Stopped

100- 100- Power Mode [ Weyot

80- 80- Fuel Type I Gasoline

60- 60- Fuel Supply [

40- 40- Fuel/Spark inhibit input m

20- 20- Fuel Control Mode [ Open Loop
0--. 0-~ Govemor switch state |T

LDService
Marine
RawVolts
Service
Service1
Service2
Tests

| 0 % | % Qil pressure state | Low - Ignored
Active govemor type Min
istomer Configuration Information Active govemor mode | Isochronous

Cust hardware name/number [MI5040010

Cust software name/number [6380M53A_GAS_T5C1_1200-3200 Software and Hardware Information

Software model 18542007  Hardware model | 2452304G
Cust data 1 name/imber [NONE intial calmodel | 1854400A  Manufacture date [ 12-16-2023
Cust data 2 name/number [NONE Initial cal date lm Serial number IW
Cust govemor cal name [6380M53A_GAS_TSC1_1200-3200 Cumert cal model | 1854400A  Hourmeter 105.901 hours

Cust govemor cal date | 6-25-2018 Cuwerd .cal dat= 6-25-2018  Cumulative starts 732 stats
Engine manufacture date | 12-1-2023 Customer code EDI EN"NE

Coning nad mmbar lan 498 Cobliinne sasdainn con [ o0anoa 1 [14rs00arar [ e2447nn11 nlslnlnuluns
al O e .8
(E mm O search & - INC
-
L

r— -




MAIN Page

» Main Function:

> Initial screen shown at start-up. Presents visual
indication of most viewed information.

» Secondary Functions:

- Displays ECI and customer configuration
information including the 4G part numbers,
displays the customer’s emissions calibration MOT
filename, and displays governor calibration

information
> Displays system states based on current operating
conditions
ENGINE
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MAIN Page

& EDIS ECI Target Communications
File Page Flash CommPort PlotLog Settings Help

EControls pmr

Connecting to target (12)...

REC

4 IUSB CAN connected at 250 kbps (SA=0) :1

4G Control Platform Coolant Temp| Intake Air Temp

: 250- 4 250- 1]
Manifold Pressure 200- 200-
150- 150-
100- 100-

50- 50-

0- 0-

50- ¢ -50- ¢

| 65 degF | 71 degF

Foot Pedal Postion.  Throttle Position

100~ 100-
80- 80-
60- 60-
30.0 40- 40-
’ 2- 20-
[ 122 voits 0-— 0-=
o= [ 5

Customer Configuration Information
Cust hardware name/number [MI5040010
Cust software name/number |[6380M53A_GAS_TSC1_1200-3200
Cust data 1 name/number [NONE
Cust data 2 name/number [NONE
Cust govemor cal name |6380M53A_GAS_TSC1_1200-3200
Cust govemor cal date | 6-25-2018

Engine manufacture date | 12-1-2023

Software model

Cument cal model
Cumrent cal date

Customer code

Sofiware and Hardware Information

1854200A  Hardware model 2452304G

Initi
Initial c!l date 6-25-2018  Serial number 37517

6252018 Cumulative starts 732 starts

System Variables
Engine Speed I 0 mm
Min Govemor Setpoint I—: Pm
Max Govemor Setpoint I—C pm
Curmrent govemor tanget IW mpm
Pulse width I 4324 ms
Bank 1/2Precat EGO [ 0010 [ 0000 volts
Bank 1/2 Postcat EGO[ 0000 [ 0000 vokts

System State

Run Mode W

Fuel Control Mode [ OpenLoop
Govemor switch state | None
Qil pressure state I Low - Ignored

Active govemor type Min

Active govemor mode I |sochronous

854400A  Hour meter 105.901 hours




FAULTS Page



Faults Page
» Main Function:

- Displays information generally used during fault
detection and provides fault code interpretation in
English.

- Historic and active faults are displayed here

- Provides some variables to aid in diagnosing faults
> Can clear the faults from this page as well

ENGINE
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Finding Historic & Active FAULTS

File Page Flash CommPort PlotlLog Seftings Help

' I Faults : Connecting to target (12)... =
> connected af kbps (SA=
" J 4 USB CAN cted at 250 SA=0)
[ Comesed 1l REC :
I Fault Access Closed-Loop Control System States Monitored Drivers Diagnostic Modes Derates / Warnings
- Closed4oop 1 [ 00 % Run Mode [ Stopped Injectoron Injectoroff Spark Ci | Sk kil Nomal Derate1 d
gne Speed [ 0 ™™ Closedioop 2 [ o0 Power Mode [ Keyoff  Fiing Cyinder lowside lowside  dwellms Injector kil Normal Derate2 o
Manifold Pressure I—1 254 psia i Order Number voltage voltage Low Rev-Lim 4
) - ) PostcatCLoffst | 0.000 phi Fuel T [ Gasoine EN DBW test s -
Barometric Pressure [ 1452 psia . ” ype = v oo oo 2% | T —— Forced klle i
Adaptive 1 I 00 * Extemal power Automatic et
Coolant Temperatre [ 645 degF  agaptive 2 0 * Fuel Supply [ of 2 |3 | 00| o0 250 o no [Frra O | Srutdown t
Cylinder Head Tem [ a5 deaF Fuel/Spark inhibit input | Normal 3[4 | 00 | 00 [ 250 Yirnder mabering | Fing Orde ?
P 4 EGO 1 | 0.010 volts Fuel Control Mode T R - | ) | M) | 3% MIL output pin :.e}
Manifold Temperature | 645 degF 502 IW e I = 5 [% | D.D | O'D | 2'50 Buzzer outputt pin @
Intake Air Temperature | 707 degF  pegg IW volts | Govemor switch state [~ None : : - Hard waming oulput %
! - 6 [ x | 00 | 00| 250 gouput g
Spark Advance [ 18 BTDC EGO4 [~ 0,000 vots | Active govemortype Min 5 o — 250 Soft waming output
Pulse width [ 492 ms Atematefuel [, Active govemor mode [[Tsochronous . l% I u.o I n.u I 2.50 .
Fuel rail pressure - Pri | 16.0 psia bim dutycycle - - - SnapShot Base Definitions: Fight Data Base Definitions:
' Brake pedal status || Depressed s [x [ oo[ oo 2%
Fuel rail pressure - Sec I 79.7 psia = fuel_type_ul6 |A_BM2 pm CL_BM2
DBWA & FPP Varisbles| | ojpessurestate  [Low-lgnoed 10 [ X | 00| 00| 250
Fuel temperature I 840 degF  TPScommand IW M ) p on : : . run_tmr_sec \Vbat rMAP \Vbat
G om0 - B - Ol pressure corfig [ Low V=0K pm FPP_pct FPP_pct PW_avg
aseouspressuretamget | 000 "H20 - TPSpostion [T 51 % | pygga [TOfide  Fauit action persist mode Cye MAP TPS TPS A_BM1
Gaseous pressure actual IW "H20 - © < Fault action persist mode Liis I i _pct _pt e
. TPS1 percent ol [ Fault action persist cycles I 0 cycles rECT EGO1_volts CL_BM1 A_BM2
ment govemor tanget I 1200 pm TPS2 percent | 22 % Input Voltages Fauk acion persist MIL Disabled AT EGO2_volts
Engine Load I 880 = TPS1 voltage IW volts | Gov1 voltage W volts CL_BM1 PW_avg
Current estimated torque I 00 Nm Fault shutdown inhibit “g Disabled I CL_BM2 TRIM_DC
TPS2 vottage I 4170 volts | Gov2 voltage 04 volts
Current estimated torque I 00 % PP . ’ Fault shutdown inhibit Aux DIG config Default A_BM1 HM_hours
command I 00 % Oil pressure voltage 49 volts — - —
V battery I 12.2 volts » . Fault adaptive leam disable I Fuel SnapShot Custom Definitions: Fight Data Custom Definitions:
: . FPPpostion [ 00 % | AP votage 40 volts EMPTY EMPTY [emeTY [EmeTY
/ - FPPlvotoge | UD00 vls | ECTCHTwologe |33 wots Download ECM Details | HETY Ty
lour meter 105.901 hours P Iw volts | IAT vokage [ 26 wvots rew/! EMPTY EMPTY
MIL total on-i 0.370 hours View/Set Fault Parameters
al ontime ! voltage | 5.000 volts EMPTY EMPTY

Cumulative starts

starts

| View Previously Pending Faults

Hours, Starts & MIL Light




FAULT Identification

Active Faults Pending Faults

FAULTS are historic or active and can be viewed
with engine running, idle or off
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Analyzing a FAULT

» Two sets of data are recorded for every
FAULT

- Fault snapshot and Flight data recorder

- All the variables recorded for each can be seen on the
bottom right of the faults page

- Double click red light next to fault code

Historic Faults Active Faults

Double clig]

DTC 172: Adaptivedeam gasoline bank 1 low
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Viewing a Fault

» After double clicking this page comes up

> Can clear the fault or view the Snap Shot Data or
the Flight Data Recorder

This Fault Description pops up.

17 2£ vulaye I q. 1/u or- - - —

. E

-ument estimated torque I 00 %

/ battery I 122 volts

FPP command

FPP position '0 % | Fault Description:
— R FPP1 voltage J000 vol |DTC 172: Adaptivedeam gasoline bank 1 low
Hour meter [ 105301 hours oo, votage 5000 vo |/193 SPN =4237. FMI =1
AIL total ontime IW hours IVS voltage 5000 vol
—umulative starts 732 starts 4
Historic Fauts ]
Double click fault for information....

! DTC 172: Adaptivedeam gasoline bank 1 low,

View Snap Shot Data I ™ Fault occumed during cument key cycle

DO u b I e CI ic k O n FAU LT | View Hight Data Recorder Data I [~ Fault caused cument engine shutdown

Clear This Fault I Starts since fault was active: |5
Clear All Faults I Close I
o -—Te mf

DISTRIBUTORS
INC.

P



View Snap Shot Data

£ Snap Shot Data

| DTC 172: Adaptive-learn gasoline bank1 low

Base Vanables

Custom Variables:

fuel_type_ulé:
run_tmr_sec:
rpm:

rMAP:

rECT:

rIAT:
CL_BM1:
CL_BM2:
A_BMI1:

A BM2:

Vbat:
FPP_pct:
TPS5_pct:
EGOl_wolts:
|EGO2_wolts:
PW_avg:

TRIM DC:

HM hours:

Occumence Data:

Gasoline
238
1195
4.40
187.91
73.06
-2.1e4
0.000
-14.050
0.000
14.25
0.000
€.245
0.7405
0.0938
2.40
0.000
102

Occurrence count:

Initial occurrence:
Last occurrence:
Went previously

active:

4

102.984 eng hours
104.532 eng hours
105.3 eng hours




View Flight Data Recorder Data

& Flight Recorder Data for fault DTC 172: Adaptive-learn gasoline bank1 low — O X
Save I I Minimum Y Value +]0.00 Minimum time g%{)ﬂ cursor time |-3.D'D
pm il
Close Maximum Y Value :lﬁomm Maximum time :lZ.DD cursor Y |1208,D|]
pm ‘ rMAP ‘ FPP_pct ‘ TPS pct ‘ CL_BM1 J |
Vbat | PW_avg | A_BM1 | A_BM2 |
6000-
4300~
3600-

pm
/

2400~

time (s)




Clearing the FAULT

Active Faults Pending Faults

Double Click on the Fault to Clear.




Clearmg the FAULT.

£ Historic Fault Informatior
Fault Description:

DTC 172: Adaptivedeam gasoline bank 1 low
J1939 SPN = 4237, FMI = 1

Clear Faults

View Snap Shot [~ Fault occumed during cument key cycle

[™ Fault caused cument engine shutdown

IVIEW Flight Jefa Recorder Data

Clear This Fault Starts since fault was active: Is

Clear All Faults Close I




Gathering ECM Details



Saving the ECM Detail Report

» History Report on all DTC Posted with
Duration.

» 4G ECMs REF F and greater.

» Engine Run History with coolant temperatures
above 205F in run hrs.

» Engine Run History by Loading (MAP
pressure) and rpm and run hrs.

» Microsoft .XLS format for off line analysis.




Down load the ECM Details. Only

Available on

File Page Flash CommPort PlotLog Settings Help

REV F or High

er ECMs.

. | Faults Connecting to target (12)... |
gcantrO/S' | |USB CAN connected at 250 kbps (SA=0)
[ Comnected REC -
Fault Access Closed-Loop Control| System States Monitored Drivers Diagnostic Modes Derates / Warnings
. ' ClosedHoop 1 [ 00 % Run Mode [ Stopped Injectoron Injectoroff Spark Coil | Sk kil Nomal Derate1 »
gine Speed I 0™ Coseddoop2 | 00 % | PowerMode [Standby  fiing Cylinder lowside  lowside dwellms | Injectorkil Nomnal Derate2 et
Manifold Pressure [ 1226 psia ) Order Number voltage voltage ) 3
e Postcat CLoffset |  0.000 phi - DBW test w|| Low Rev-lim )
Barometric Pressure 14.45 psia . Fuel Type [ Gasoline 1 00 | 00| 250 ;
| C Adaptive 1 | 00 % Extemal power Automatic V| Forced Idle »,
Codlent Temperate | 661 de9F  pgaptve 2 ] Fuel Supply [ o 2 3 | 00 | 00| 250 ] . ‘ ER. 3
Cylinder Head Temp [~ 6.1 degF I— : Fuel/Spark inhibit input [ Nomal N 00 | 00 [ 2% Cylinder numbering | Firing Order ‘ -
Manifold Temperature - F =eot 0.000 vols Fuel Control Mode | Open Loop 4 2 | 0.0 | 0.0 I 250 MIL output pin Q
- peratu I 66.1 deg EGO 2 | 0.000 volts 5 IT | T | 0 | 550 Buzzer output pin _mj
Intake Air Temperature 706 degF  ponq [ 0011 vots | Govemorswichstate [ Gov3 6 [ | u'o | u'u | 2‘50 e
Spark Advance [ 17 8TC Eco4 [ 0000 vokts | Active govemortype Min 7 ] T | T | > Soft waming output :;
Pulse width 470 ms A_llemmele I—W M Active govemor mode | o | l_ : 5 . .
Fuel rail pressure - Pri | 15.9 psia i i : 2 I 00 I 00 I = SnapShot Base Definitions: Flight Data Base Definitions:
7 = Brake pedal status || Depressed s X [ o0 o0 25 ;
Fuel rail pressure - Sec 79.7 psia DBWA & FPP Varisbles Of orcems st —Im 0 IT I o5 I 0 | >0 fuel_type_ul6 |A_BM2 pm CL_BM2Z
Fuel temperature B46 degF TPScommand [ 300 = L : : : un_tmr_sec__ |Vbat AP Vbat
Gaseous pressure target | 0.00 "H20 95 oo — Oilpressure corfig | Low V= 0K pm FPP_pct FPP_pct PW_avg
Gassous pressurs actual m . ST I 51 % IVS state | Off Idle Fault action persist mode Cycle w| [MmAP TPS_pct TPS_pct A_BM1
B 0 TH2 1P percent 51 % Fakacionpestcydes | 3 ocles  FECT EGOT_vots __ |CL_BM] A_BMZ
Curent govemartarget [ 1200 M 1oy ey [ 22 % Input Voltages Faukt action persist MIL Disabled AT £GO2_vots
Engie Load I 876 3 TPS1 voltage [ 0793 vots | Gov1voltage [ 04 vots CL_BM1 FW_avg
Cument estimated torque I 00 Nm Fault shutdown inhibit @ Disabled "'J CL_BM2 TRIM_DC
TPS2 voltage I 4170 volts | Gov2 voltage 04 volts
Current estimated torque I 00 % FPP command I_OU - + : Fault shuldoucak - - A_BM1 HM_hours
V battery I 122 volts = - bt 43 vo &t adaptive leam disable Fue| SnapShot Custom Definitions: Flight Data Custom Definitions:
. FPP position | 00 % MAP voltage |_40 .
___________ , RYPTY EMPTY [EMPTY [EmPTY
N ultage | 0000 votts | ECT/CHT votage 72 \oits eTY EMPTY
Hour meter 105501 hours Noo: [ 5000 vos | IAT vokage 26 v e EMPTY
MIL total on-time 0.370 hours - [ 5000 vots [EMPTY EMPTY
Cumulative starts 732 stats | View Previously Pending Faults

| View Cleared Faults




Save the ECM Detail File.

£ Select Output File X
< R @M > This.. » Desktop C 2 Search Desktop
Organize v New folder = - o
Name
v [l This PC

PCS Flash PUSH
> @M Desktop

> &) Documents

> i Downloads

> @) Music
> N Pictures
File name: | E2452304G_037517_20241105_113914_fault_data_download ECM Details Rayco v
Save as type: v
~ Hide Folders Save Cancel

K Click Save Button




ECM Detail: Speed Load History

Speed/Load Histogram
Manifold Pressure
4 6 8 10 12 14
Engine Spt¢ 600 0.021764 0.079306 0.040208 0.001889 0.000611 0.041764
1200 30.19804 3.485069 0.060972 0.020653 0.022472 0.060097
2000 7.617153 9.576361 1.474014 0.691236 0.360472 2.445431
3000 1.344889 23.07128 10.27485 5.331167 3.671431 5.380514
4000 0.007111 0.249347 0.310389 0.128111 0.011319 0
5000 0 0 0 0 0 0




RAW VOLTS Page



RawVolts Page

» Function:

- Displays raw voltage feedback from 4G inputs and
outputs.

» Why Display.
- Trouble shooting sensor wiring to turn off and on
and watch signal voltage change.

ENGINE
DISTRIBUTORS
INC.

P



RawVolts Page on EDIS

& tUI5 ECI larget Communications

File Page Flash CommPort PlotLog Settings Help

ECONtrols e

w

Raw Voltage Inputs ‘
Bonespeed [0 pm
Manifold Pressure 1445 psia

Coolant Temperature [~ 662 degF
[ 662 degF
Manifold Temperature [~ 662 degF
Intake Ar Temperature [~ 720 degF

Cylinder Head Temp

Vbat [ 122 volts
Vaw I—oo volts
Vrelay l—oo volts
Primary 5V extemal |—50 volts

Secondary 5V extemal I 5.0 volts

Tertiary 5V extemal I 50 volts
Gov1 voltage I 04 volts
Gov2 voltage I 04 volts
Oil pressure voltage I 49 volts
Injector Injector-on  Injector-off

S e e
1
2
3
4
5
6

00 [ o0

00 [ o0

[

|

[ 00 | 0.0
| 00 | 0.0
|
!

00 | 0.0
00 | 0.0

nn | nn

< X| XN &) W] =

Voltage Supplies

Valtemator_raw IW volts
Vbat_raw IW volts
VES5a_FB_raw ITSE) volts
VESb_FB_raw [ 4547 votts
VESc_FB_raw IT&S volts
VE6_FB_raw [~ 3.000 vots
UEGO_Vec_raw ITMS volts
Vrelay_raw 0.000 volts
Vsw_raw IW volts
ref_4096V_raw ITOSG volts
Misc Engine Sensors
T_intemal_raw I‘l—SOO volts
ECT_raw IW volts
EGT_raw IW volts
FPP1_raw [~ 0000 vois
FPP2_raw 5.000 volts
FRP_raw lﬁ volts
FT_raw IW volts
IAT_raw IW volts
IVS_raw IW volts
MAP_raw lﬁ volts
OILP_raw ITSSS volts
TIP_raw IW volts
TPS1_raw IW volts
TPS2_raw IT?O volts

Connecting to target (12)... |
USB CAN connected at 250 kbps (SA=0) :l
Aux Analog Inputs Aux Digital Inputs
AUX_PU1_raw I 2694 volts GOV1_raw I 0.484 volts
AUX_PU2_raw | 5.000 volts GOV2_raw | 0486 volts
AUX_PU3_raw | 5.000 volts
- - A/DRaw Header

AUX_PD1_raw I 0.000 volts AUX_DIG1_raw I 0.486 I 275 volts
AUX_PD2_raw | 0.752 volts AUX_DIG2_raw | 0.484 | 273 volts
AUX_PD3_raw I 0.001 volts AUX_DIG3_raw I 0484 I 273 volts

AUX_DIG4_raw | 0.486 | 275 volts
AUX_PUD1_raw I 0.000 volts - -

AUX_DIG5_raw | 0.442 | 250 volts
AUX_PUD2_raw I 4635 volts

AUX_DIG6_raw | 0.442 | 250 volts
AUX_PUD3_raw | 0.000 volts

AUX_DIG7_raw | 0.442 | 250 volts
AUX_PUDA4_raw I 2500 volts

AUX_DIG8_raw | 0.442 | 250 volts
AUX_PUDS5_raw I 2.500 volts

AUX_DIGS_raw | 0.442 | 250 volts
AUX_PUDG6_raw I 2.500 volts

AUX_DIG10_raw | 0.442 | 250 volts
AUX_PUD7_raw I 2500 volts

AUX_DIG11_raw | 0.442 | 250 voits
AUX_PUDS8_raw I 2500 volts

AUX_DIG12_raw | 0.442 | 250 volts
AUX_PUD9_raw I 2500 volts

AUX_DIG13_raw | 0.442 | 250 volts
AUX_PUD10_raw 2500 volts

AUX_DIG14_raw | 0.442 | 250 volts
AUX_PUD11_raw 2500 volts

AUX_DIG15_raw | 0.442 | 250 volts
AUX_PUD12_raw 2500 volts

AUX_DIG16_raw | 0.442 | 250 volts
AUX_PUD13_raw 2500 volts

AUX_DIG17_raw | 0.442 | 250 volts
AUX_PUD14_raw 2500 volts

AUX_DIG18_raw | 0.442 | 250 volts
AUX_PUD15_raw 2500 volts

AUX_DIG19_raw | 0.442 | 250 volts
AUX_PUD16_raw 2.500 volts

AUX_DIG20_raw | 0.442 | 250 volts
AUX_PUD17_raw 2500 volts

AUX_DIG21_raw | 0.442 | 250 volts
AUX_PUD18_raw 2500 volts AUX DIG22 IW m o

raw ! ;

AlIX PIIN1G raw I 2 R00 wnlte s =5 —— v—

Aux PWM Output Feedback

AUX_PWM1_FBraw | 0.000 vots
AUX_PWM2_FB_raw 0.000 vokts
AUX_PWM3_FBraw | 0,000 vots
AUX_PWM4_FBraw | 0.000 vots
AUX_PWM5_FBraw |  0.000 voks
AUX_PWM6_FBraw | 0.001 vots
AUX_PWM7_FBraw | 0.000 voks
AUX_PWM8_FBraw |  0.000 vots
AUX_PWM9_FBraw |  0.000 voks
AUX_PWM10_FB_raw 0.000 volts
AUX_PWM11_FB_raw [ 0.000 voks
AUX_PWM12_FB_raw | 0.000 voks
AUX_PWM13_FB_raw 0.000 volts
AUX_PWM14_FB_raw | 0.000 vots
AUX_PWM15_FB_raw |  0.000 voks
AUX_PWM16_FB_raw 0.000 volts
AUX_PWM17_FB_raw |  0.000 voks
AUX_PWM18_FB_raw |  0.000 vots
AUX_PWM1S_FB_raw 0.000 volts
AUX_PWM20_FB_raw |  0.000 voks
AUX_PWM21_FB_raw |  0.000 voks
AUX_PWM22_FB_raw 0.000 volts
AUX_PWM23_FB_raw |  0.000 vots
& ril Kibaciion Fid

CRI1_boost_raw I 0.000 volts

~ein g | T



Key RawVolts Page Parameters

Aux_DIGT1 volts - Fuel select; 12 volts, gnd, open

Aux_DIG3 volts - Brake input if used

TPS1_Raw volts - Throttle position sensor 1 voltage

TPS2_Raw volts - Throttle position sensor 2 voltage

FPP1(2)_raw - Foot pedal (1 & 2) input voltage

Govl_raw - Governor 1 input; 12 volts (engage), 0 volts (ground) or 2 volts (open)

(Gov2/)DIG4_raw — Governor 2 input; 12 volts (engage), 0 volts (ground) or 2 volts
open

Oil pressure voltage - Reference voltage; 5 volts = open, 0 volts = ok
MAP_raw - Sensor is 0 volts if open, 0-5 volts when operating

ECT_raw - ECT/CHT Sensor is 5 volts if open, 0 -5 volts when operating
IAT_raw - Sensor is 5 volts if open, 0 -5 volts when operating
Aux_PWM3 - Gasoline fuel pump ground control

Aux_PUT - Gasoline fuel block temperature voltage

Aux_PD2 - Gasoline fuel block pressure voltage

v Vv Vv VvV Vv Vv Vv

»
4
4
»
4
4
»




What You Learned this Afternoon.

» COMPLETED: Find Engine Specific Calibration Name,
Revision and Fuel Type on MAIN page.

» COMPLETED: Find Engine Specific DTC’s on Fault Page &
Clear Faults on FAULT Page.

» COMPLETED: Download Engine ECM Details File from
FAULT Page.

» COMPLETED: Reprogram 4G ECUs using .mot files from
FILE Pull Down.

» COMPLETED: Dataplot required engine health
parameters from PLOT/LOG Pull Down.

» COMPLETED: Learn the steps and tools in tele-engine
support.

ENGINE
DISTRIBUTORS
INC.

P



Common lIssues

» Diesel/Contaminated gasoline introduced in the fuel
system

> Clean lines/fuel rail, replace injectors, block filter and pump
» Low power on a natural gas Genset

- Typically, not enough fuel pressure to the engine
» No start, no codes present

- Typically fuel related issue
» High gasoline fuel pressure; code 1561

- Bad fuel block or fuel pump is grounded directly (must be PWM
controlled)

» O2 sensor failure; code 134 or 154
> Improper mounting from installation
> Liquid being introduced into the exhaust stream.

» Bricked 4G (Bootstrap Mode)
> User lost power or unplugged the COMs cable while programing




Important Service Documents to Locate

» Remember All Documents Available at
editecinfo.com.
- Engine Wiring Schematics
- Customer Interface Wiring Schematics
> Latest 4G-GCP Diagnostic Manual
> Service Manuals
> Parts Manuals
- Warranty Information




Thank you for your time

and attention and the
partnership we share together
In Emissions Management

Jerry kosner

12 DEC 2024




Appendix of Additional Topics

» ldentify Engine System Components.

» Stochiometric Fuel Control Mechanics.
» MSG-425 Engine Timing.

» Predictive Maintenance.

» Telematics.

» Propane Backfire and Detonations.




ldentify Engine System Components

» ldentify the 4 components of the propane fuel
system and find their location.

» ldentify the 5 components of the gasoline
fuel system and find their location.

dentify all of the engine input sensors.

How many are there? Identify their locations?
dentify all of the engine output actuators.
How many are there? ldentify their locations?

vV VvV VvV v




Stoichiometric Fuel Control
System for Emissions Management

» Spark and injectors timing and duration of
ECM control.

» Pre catalyst O2 sensor

» Closed loop1

» Adaptivel

» Catalyst

» Post catalyst O2 sensor.

» System Component Identification.
» Explain how the system works.




Pages, Service 1

EDIS ECI Target Communications —

File Page Flash CommPort PlotlLog Seftings Help

EControls el

Connecting to target (12)...
USB CAN connected at 250 kbps (S|

-) SRR e

Engine Sbeed

1209 e

Coolant Temperature
1 o
ik

Spark Advance
h1
! 4 % capsTDC

Lean

Closed-Loop noyma N Aci
_ justment :
L Swich | Mixture

Fuel Control |
Mode

Closed-Loop + Adapt

Adaptive Learn State [
= Fuel Type Propane ~

Clear Adaptive J |

~




Pages, Service 2

F £DIS ECI Tar get Communications
File Page Flash CommPort PlotlLog Seftings Help

. | Service2 )
EControls s o |

194 °F

Adaptive 1
-15%
Closed Loop 1

1 %

Connecting to target (12)...
¥ USB CAN connected at 250 kbps (SA=0)

Spark Advance

14.6BTDC 065

: Cléar Adapti\-}émﬂgl Clear Faults | 0 MIL




MSG425 Engine Timing

» Tools required.
> M6 bolt 80 mm shcs.
> Crankshaft pin

o Camshaft bar.
- New Crankshaft bolt.

» Remove intake manifold.

» Remove valve cover.

» Thread crankshaft pin into engine block

» Register crankshaft on pin for tdc.

» Does cam shaft bar slide in yes/no.

» No rotate crankshaft 360 again and recheck.
» Yes Cam and crank line up

» Thread in M6 bolt through the crankshaft pulley
into the timing cover.

en crank bolt to torque specified.




Predictive Maintenance 1 of 2.

» EDItechinfo.com
» Operators Manual pgs 23-

W
-

| Hours Running Or Miles Driven —{=>

Daily
miles)

| Maintenance Operation I

v v

Check engine oil level and top up if
necessary

Check engine coolant level and top up if
necessary with correct mixture

Check visually for oil, fuel or coolant
leaks

km or 1500 miles)
Every 100 hrs. (5000

km or 3000 miles)

km or 5000 miles)

Every 400 hrs.
(20,000km or 12,000
Every 800 hrs. (40,000

km or 24,000 miles)
Every 4 years max.

Every 200 hrs. (10,000

s | After 1st 50 hrs. (2500

x
=

Check all instruments, controls and
warning lights. Check hot and cold start X
functions

Check coolant, oil, fuel, exhaust and
vacuum hoses/pipes for leaks, damage,
deterioration and correct routing. Check

- . - . X X X X X
all visible electrical wiring for security,
correct routing and evidence of chafing [NNNE

or heat damage. IIISIBINITIIHS

Change engine oil and renew oil filter X X INC.




Predictive Maintenance 2 of 2.

[

Hours Running Or Miles Driven —1—

| Maintenance Operation ]

v v

Daily

After 1st 50 hrs. (2500
km or 1500 milas)

Every 100 hrs. (5000

km or 3000 miles)

km or 5000 miles)
Every 400 hrs.
(20,000km or 12,000

Every 200 hrs. (10,000

miles)

Every 800 hrs. (40,000
km or 24,000 miles)

Every 4 years max.

L L

Check belt condition and replace if
necessary

x
>

X

Check fuel filter element and renew as
necessary

ped

Renew air cleaner element

Spark plugs clean and inspect
(Replace every 3,000 hours)

Check all nuts & bolts for tightness

Inspect PCV Valve

XX X | X| X

Clean coolant filler cap and renew cap if
seal has deteriorated

Lubricate PTO bearings if equiped

ENGINE
DISTRIBUTORS
INC.




Telematics & Remote Control

» Automatic and Manual Mode.

» Manual Arm for Automatic Mode for Remote Start

- Remote start triggered from OEM on 42 pin ford customer
interface connector pin 1 for VSW ON and pin 15 for START.

> Can Uses Auto Start Function to pulse Pin 7 or pin 10.
- OEM monitors rpm and stops crank after 450 rpm.
> OEM monitors condition to remove VSW & stop engine.

» Yellow MIL and Green OPERATE lights viewable from
the pickup truck from the road and the field.
» Telematics

- Supports satellite, cellular and wifi interfaces.
- CAN based interface with dongle tee off.

> Monthly & Yearly Subscriptions.

> First Year Provided by OEM.

- Y-dongle cable available from EDI.

ENGINE
DISTRIBUTORS
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Root Cause Analysis:
Detonations & Backfires on
Stage 5 LP PG Engines.

Jerry Kosner
w 12 DEC 2024




Propane Backfire & Detonations

» Backfires are defined as explosions of propane
gas in the intake manifold during starting rpm
from 150-300 rpm. Very Violent and can
damage the Aluminum manifold. Eliminated
March 2023 with over 1500 wsg873 LP
shipped. Backfire 9 calibration.

» Detonations are defined as explosions of
propane gas in the intake manifold during the
starting flare from 300 to 1800 rpm. Engine
usually run through the detonation and
operates normally. DEC 2024 eliminated in

ackfire 12 calibration
~ ENGINE
DISTRIBUTORS

INC.

P



Current Testing Success of gty (3)
Stage 5 Gensets on the Backfirel2

calibration.

» UEW 00360 was start tested over 50+ starts on

backfirel2 calibration without detonation or
backfire.

» UEW 00359 was start tested over 70+ starts on

backfirel?2 calibration without detonation or
backfire.

» UEW 00346 was start tested over 50+ starts on

backfire 12 calibration without detonation or
backfire.

» G2 transient genset performance specification
has been rerun at 63.5 kWe to reverify previous
esults.



Root Cause of Detonations

» Root Cause of Detonations: The air fuel mixture is
lean when the min gov takes over from the crank
mode during starting and the throttle response is
large to catch up to 1500 rpm. The DEPR cannot
support stoichiometric fuel burn causing the lean fuel
mixture to burn slowly and in the exhaust manifold.
The flame then Propagates through the piston top to
the intake manifold causing the unburned fuel to
ignite with a detonation.

» Moving the handoff rpom from the crank mode to the
min gov control from 500 rpm to 900 rpm makes the
hard throttle response less significant to the volume
of air required at 900 rpm and eliminates the chances
for a lean burn detonation.

» We were unable to clamp the min gov throttle
response because of the G2 genset transient response

required.
W ENGINE D

DISTRIBUTORS
INC.




Difference Between Detonations &
Backfires

» Starting Backfires occur during crank rpm of 160 to 250
rpm with an errant Sﬁal‘k that lights the propane gas in the
intake air system. There were never any backfires reported.

» Running Detonations occur after starting and before
reaching 1500 rpm during the hand off%rom the crank
mode to the min gov (governor) and are caused by a lean
propane mixture that burns in the exhaust manifold and
crosses over to the intake manifold.

» Detonation are less violent than backfires and cause less
damage to intake air system.

» Because of the work that went into meeting Stage 5, G2
genset performance specifications, changes to the min gov
gains were not allowed to restrict the throttle max
movement to 38%.

» Because of the Stage 5 catalyst heating cycle requirement to
meet emissions, spark retard of -7 degrees was also
required at the handoff from crank mode to min gov.




Calibration Development History

>

Backfire9 - used as the baseline starting point for
Stage 5 Himoinsa starting calibration
development. Was developed and tested on over
600 WSG873 LP engines in early 2023, 2 years
ago without a backfire or detonation since
backfire9 was implemented.

Backfire10 - fixed a problem in the delivered

calibration reducing the spark retard during

\évzarmup for catalyst activation from -15 deg to -
eg.

Backfirel1 - moved the handoff rom up from

crank mode to min gov from 500 to 700 rpm.

Backfire12 - moved the handoff rpom up from
crank mode to min gov from 700 to 900 rpm.



2 detonations on one start on
backfire1l1 calibration with
engine UEW00360

F o s_sadbplot - NEW CALIBRATION BACKFIRE 11.bplt -
File Edit Hide Cursors! Shift File! Shift Plot! Help!

g

ranl MAP El MJ_P_cmd El MJ_P_act El ¥ El
TPS_cmd_pclEl El EI Add Series...EI
3000 _ Cursor Information
Cursor 1| Cursor2 | €2-C1
Time 9.401 17.892 8.492
| | I I
| mm || 532000 [ 1430.000 | 898.000
22501 | MAP || 13004 [ 10539 [ -2.465
| MI_Pemd | 17217 2534 4255
| MI_Pact | 14700 25541 4024
| | 4000 6062 | 2062
1500 | TPS_cmd pet || 10001} 15601 /| 5.600
£ | | 997 | 17416 [ 7440
[=1 —
| | -2000 ] -2.000 ' 0.00e+00
750
0
0.00s

Start Time: 11/26/2024 04:09:07 [




Engine UEW 00360 with
£ edis_sad n backfire 12.bplt . — [m] X
File Edit Hide Cursors! ift File!  Shift Plot! Help! BaCkfIre] 2 & SucceSSfUI
rom[¥] wely] | wrend¥] | WP e[Y] = SElng
TF‘Sicde)ctEI EI EI Add Series,,,EI
3000 _ Cursor Information
Cursor 1| Cursor2 | C2-C1 vl
| Tme | 0245 | 16807 | 16562
| m | | 0.00e+00 ' [ 1537.000 || 1537.000
2250 | MAP || 14742 | 4586 | -10.156
[ MJ_P_cmd || 0.00e+00 || -2310[| -2310
| MJ_P_act | -0.3455 | 07791 | -0.4336
| | 4000 | 15375 | 11375
1500__4"___ { ) 1 WA N | TPS_cmd_pet || 10001 || 04532 9547
3 | | [P/ BSOSO | B | [ oo 1o T sore
- | | | 'R | [0.00e+00 | -2000(] -2000
—— —— — A - ———
750
I aafbeditolody
J P i ;
| P
0 rﬁ L Ll Ll T
0.00s 4.40 8.79 13.19 17.59 2198

Start Time: 11/26/2024 04:20:50 [ q|:|F ]




£ o sadbplot - e calibracion backfire 12k Engine UEW 00360 with |
Eile Edit Hide Cursors! ShiftFilel Shift Plot! Help! Backfire12 & Successful Start
om[ 7] maP[¥] MJ_P_cmd[ ¥ ] mi_P_act[ ¥] [*] Close UP.
TF‘S_cmd_pc‘LEl El El Add Series_..El
3000 _ Cursor Information
Cursor 1 Cursor 2 M
| Time | 0245 | 3464 | 3219
| mm || 173.000 | 1433.000 [1260.000
2250 | map | 1406 | 5395 | 8621
[ MJ_Pemd | 1558 -2317| -3875
| MJIPact | 1775 -2263/| -4.038
| | 4000| 4500 | 05000
1500 i o [ TPS cmd_pet | 10001 | 13275 | 3275
£ | [ 9981 | 13583 | 3603
a
| | -2000 ] -2.000 ']0.00e+00
7501
0 r " " v
0.000s 0.978 1.955 2933 3911 4.888

Start Time: 11/26/2024 04:20:55 lqy ]




Backfire12 Starting Statistics

» Cam Crank Synch - 0.817 sec.

Fue
Fue
Fue

vV Vv VvV Vv

Clear Actual - 0.481 sec.
Clear Cycle - 2.969 sec.
On Stability - 0.735 sec.

"otal Crank Time - 5.748 sec.

<_Jransition from Crank Mode - 932 rpom.—>

» Max RPM - 1700 rpm.
» Total Start Time to 1800 rpm - 16.481 sec.
» Catalyst Heating Cycle - 10.024 sec.
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Thank you for your time

and attention and the
partnership we share together
In Emissions Management

Jerry kosner

12 DEC 2024
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