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PROCEDURE:

1. Set park brake and chock wheels.
2. Turn the main battery disconnect switch to the “OFF” position.
3. Read these work instructions in their entirety prior to beginning the work.
4. Inspect the DEF tank sensor for replacement.
a. If the sensor harness is cut, this indicates the original sensor from the bypass operation is installed.
Proceed to part A.
b. If a new sensor has been installed in preparation for reverting the calibration, proceed to part B.
Part A — Install New DEF Tank Sensor
5. Sourcing the new sensor
a. When the customer requested a bypass calibration, the process was to order a new sensor. This sensor
is to be used to replace the failed sensor.
b. If the customer did not order a sensor, one will be provided by this ITS.
5.b.1.Contact your MCI/New Flyer field service representative if a sensor is needed.

6. Access the DEF tank per the vehicle maintenance manual.

7. Disconnect the coolant outlet, coolant inlet, DEF suction, and DEF return lines.
See Figure 1 and Figure 2 below.

%~ NOTE: Ensure the coolant lines are blocked off prior to removing hose clamps. Otherwise coolant will
leak out of the lines. Also note which coolant line is for the MFHU outlet, and which is for the MFHU inlet
so that they are not reversed on reassembly.
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Coolant Outlet

MFHU Retention

DEF,ﬂetu rm

MFHU Serial#

DEF Suction

MFHU Retaining |
Ring

Figure 2: DEF line removal.

8. Proceed to remove the DEF tank following the instructions provided in your New Flyer Service Manual.

9. Remove the two #10-32 screws securing the MFHU. See Figure 3 below.

Retention

Figure 3: Remove and retain MFHU retention screws.
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10. Pull the MFHU out of the DEF tank until the bottom of the header is at the bottom of the tank bore. At this
point, the MFHU will have to be tilted so that the heel of the sensor faces upwards. See Figure 4 below.

Figure 4: MFHU removal process.

11. With the MFHU in hand, loosen and remove the Tri-Function Sensor nut using a wrench.
%~ NOTE: Set the sensor nut and O-ring to the side.
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12. Then remove the retention screws and sensor bracket. Slide the Tri-Function Sensor from the MFHU
mounting base, being careful to not damage the MFHU coil and suction tubes while removing the sensor.
Refer to Figure 6.

Sensor
Bracket

Sensor
Clamp

Sensor
Boot

Figure 6: Remove and retain sensor bracket and retention screws.

13. Ensure that the new GEN 7 sensor has an O-ring installed. See Figure 7 below.

Figure 7: Ensure that aﬁ O-ﬁng is installed on the ﬁew Tri-Function Sensor.

14. Feed the sensor harness through the bottom of the mounting base, as shown in Figure 8.

MSU
| Wiring Harness

Figure 8: Feed the sensor harness through the bottom of the mounting base.
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15. Press the Sensor clamp onto the MFHU tubes to align with the sensor bracket and the foot of the sensor. The
sensor clamp must rest on the pad feature of the sensor housing. See Figure 9.
Torque screws to 13 - 19 in-lbs.

Retention ‘,-’"-

Seraws

. Sensor
[."“E’L" Clamp

| Coolant Heater |

Pad feature on Sensar
Housing

| DEE Suction Tube

Figure 9: Secure GEN 6 Tri-Function Sensor with the sensor bracket and retention screws.

16. Position the top of the sensor through the mounting base such that the upper threaded portion of the sensor is
through the base of the MFHU, as seen in Figure 10 below. Ensure the top surface of the header is clean.
Tighten sensor nut to 40 - 44 in. Ilbs.

“‘-~.\_‘ Sensor

Wiring Harness
Nut

Figure 10: Ensure that the top of the MFHU is clean and tighten the sensor nut.
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17. Now, apply a thin layer of O-ring lubricant to the MFHU O-ring, per Figure 11 below.

Figure 11: Apply lubricant onto the MFHU O-ring.

18. Tilt the MFHU assembly to an approximate 45-degree angle, with the heel of the Tri-Function Sensor angled
upward, overtop of the DEF tank bore hole. Place the toe of the heater coil into the tank and angle the MFHU
assembly upwards as it is lowered into the DEF tank. Refer to Figure 12 below.

WARNING: DO NOT push the MFHU directly into the DEF tank as this could damage the unit.

i

Figure 12: MFHU installation process.
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19. Press on the top of the MFHU mounting base until it is completely seated in the tank bore
(do not press on the fittings). Refer to Figure 13 below
%= NOTE: The lugs on the MFHU will align with the recesses on the tank bore when oriented
correctly.

Lug
(MFHU] |

| Recess
| [Tank Bore)

MFHU Lugs

Figure 13: Align MFHU lugs with the recesses on the tank bore during I:.e-assembly-.

20. Position the retaining ring on the MFHU to align with the tank mounting holes and tighten the retention
screws to 20 - 30 in-lbs. Refer to Figure 14 below.

T25 Driver | Retention
; Screw

[ ]
Figure 14: Secure MFHU assembly to the DEF tank with the two retention screws removed in Step 2.

21. Proceed to install the DEF tank following the instructions provided in your vehicle Service Manual.

22. Re-install the DEF lines by pushing them back onto the fittings, until a click is heard. The DEF lines cannot be
reversed as the fittings are sized differently. Re-install the coolant lines and tighten hose clamps until snug.

% NOTE: Ensure that the coolant lines are not reversed on reassembly.
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Figure 15: MFHU line installation.

23. Sensor installation complete.
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Part B — Install Original Engine ECM Calibration

24. Turn on the main battery switch and engine run switch (ignition).
25. Using Cummins Insite Pro diagnostic software, connect to the engine and retrieve the current ECM calibration

code installed. See figure 17.

INSTRUCTION TO SERVICE

%~ NOTE: The ECM calibration code for your vehicle may be different then what is shown in the
screenshots.

26.
27.

& INSITE 8.9.2.79 / DP - [-20240117-075724429 - Engine Serial Mumber - 75083459 - ECM Code - R10287.00 - m] *
_Edit _ViEW __Tw\s I\«‘!a_n?ge_\_\cense(sj Send To -.il.uf\_.;.lj: W\_ndu‘_{v_ Help - & X
il s =0 80R ANy BB BEY O &6
QD from | FE3IUres and Parameters ECM Value Units Original Valu *
ECM = X12 CM2350X119B
= CM2350A
= # System ID and Dataplale
= paa i @ Aftertreatment Information
Monitor/Logger ; = & Calibration Information
i o - Cai!brat!on S_oﬂware Phase 3D461441 |
Tests ! &, Calibration Time/Date Stamp 081921175429
iﬁ] i 5 &, DO Option 11763
15 Data &, ECM Code IR10287.00
- @, Other Options
Fealures and =
Parameters &, 5C Option 23014
o ; @ & Customer Information
Slection {1 ECM Information
= Engine Information
@ Work Orders = {8 System Information
ECM Images 2
ECM Templates = & Vehicle/OEM Information
# f Accelerator Interiock Enable
ﬁ Trip Information = Accelerator Options Enable
© #4 Adiustable Low Idle Sbeed Enable b
=0 | P >
@ Connected to ECM E, ﬁ ]@ ECM Image j

Figure 17

Disconnect Insite from the engine.

Using the ECM calibration look up tool (excel spreadsheet), enter in the current ECM code to retrieve the
original production ECM code number. See figure 18. Alternatively, this can be retrieved on the ECM decal or

on the Cummins Quickserve website.

A A B C
U
2 Bypassed Calibration Production Calibration
3 IR10287 IR10129
4
5 | Input the current ECM code from the engine, and hit "Enter Lotk this ECIV bide for revarting badk:tis the
(Use TAB to jump to the Tan cell) : 5 5
production calibration
6 | Example: AB12345
? i
8 4
g i
10|

Figure 18

ITS 61063




o INSTRUCTION TO SERVICE
NEW FLYER.

28. Using Insite and on the Calibration Selection page, select ECM/PDD Code Search. See figure 19. Note- Insite
is not connected to the engine at this time.

3 INsITER2.2.79 /DR

@ File Edit View Tools ManageLicense(s) Send To Guidanz Window Help

(LR elE Rl 2R A BS 0SB BEY O &0 s SR

<l connect to ECM n

Work Orders
ECM Images
ECM Templates

[& £ch image

Figure 19

29. Enter the original production ECM code and select search. See figure 20.

INSITE 8.9.2.79 / DP

@ File Edit View Took Manage Licensels) SendToGuidanz Window  Help

(22 eH s 2B ERAEBS o FBBRY(O(«=e» 1« ABE
G'Cnrl'udtnEC"n

Cummins INSITE

Status

Warranty Information

Please refer to the ECM Calibration Guidelines (111-502-002) in Section 2 of the Warranty Administration
Manual to determine if an ECM ion update can b d by Cummins warranty. You can lacate
the ECM Calibration Guidelines by searching for 111-502-002 in quickserve.cummins.com.

Please select any option of ECM or PDD for searching the calibration code:
® ECM

ECM/PDD Code: [IR1o12d  § [ Search J

oftware Part Number. Local/N: arch not applicable for PDD.

| oo | [ ][ e

L [D roumae = Y
Figure 20
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30. Select Save to download the calibration file to your laptop. See figure 21.

8 insimEs22.70 /DR — O ®
@ File Edit View Tools ManageLicense(s) Send To Guidanz Window Help - &%

Leel B ESh s Bf cRB|BERY O ®@e i SR
"

& Cummins INSITE

Status

To see calibration history, click on the Calibration History button, To save the latest calibration files to
your computer, click the Save button.

12:01:16°

Warranty
Please refer to the ECM Calibration Guidelines (111-502-002) in Section 2 of the Warranty
Administration Manual to determine if an ECM calibration update can be covered by Cummins.
warranty. You ean locate the ECM Calibration Guidelines by searching for 111-502-002 in

Please select any option of ECM or PDD for searching the calibration code:
® EcM © PDD

ECM/PDD Code:

g Part Number. Local/Netwark search not applicable for PDD.

Figure 21

31. Confirmation the file was successfully saved to the laptop. Select Exit. See figure 22

8 nsEss2Ts sop — o b
@ File Edit View Tools Managelicense(s) Send To Guidanz Window Help - &%

B ERa B oFRIBRY T n s AP

libration IR10120.11 succassfully saved to the Calibration Workspace. To send the calibration to the.
ECM, close this window and select ECM button on Calibration Selection Screen.

Warranty
Please refer to the ECM Calibration Guidelines {111-502-002} in Section 2 of the Warranty
Administration Manual to determine if an ECM c: tion update can be covered by Cummins
warranty. You can locate the ECM Calibration Guidelines by searching for 111-502-002 in

Please select any option of ECM ar PDD for searching the calibratian code:
® M O PDD

ECN/PDD Code:

For PDD, enter Software Part Number. Local/Network search not applicable

I & eou mage 4

Figure 22
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32. Reconnect Insite to the engine ECM.

33. Select ECM/PDD on the Calibration Selection page. See figure 23.
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& insTE89.2.79 /DP
® File Edit View Tools

Manage License(s) Send To Guidanz Window  Help

£ s

ECM Templates

YERE B SR MBS BB BRTIO|«ern s R m

[ ecuimage

Figure 23

34. Expand the Work Space files until the ECM part number is shown. Double click on the ECM part number. See

figure 24.

INSITE22.2.79 / DP

@ File Edit View Tools Managelicense(s) Send ToGuidanz Window Help

-la %

(DB BE[ BB ERARS  <HFRBBRYIO (&0 > 1« BB =

‘Work Orders
D&t

El-{E My Computer

[

(1 calibration Workspace. (C:intelechNSITE\CalibrationtWorkspace )

et

| B @ rebruary 2024

&) Programmable Datalink Daviee

Production Date |

February 2024

[& echt mage -] !

Figure 24
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% Note: If a Certification Code Selection window pops up, select ‘Move All’ and click OK. See figure 25.

y BB T & B n=gQE:
lpvnducmn Date
Certification Code Selection X
o
ﬁ Fault Codes Avaiable Cettfication Codes Selected Certfication Codes
Certfication | Agency Certification | Agency
285

Australian Mator Vehicle Centif, Board
Australian Mator Vehicle Certif. Board
Australian Mator Vehicle Certif. Board
Austraiian Motor Vehicle Centf_ Board

AUTOMOTIVE RESEARCH ASSOCIATION 4
Calfomia Arr Resources Board

AUSFORS(Australis)

Beiing Env. Prot. Bureau

Calfomia Ar Resources Board

CALIFORNIA AIR RESOURCES BOARD

CENTRAL COMM FOR NAVIGATION ON Rl =2
CHINA CLASSIFICATION SOCIETY

China Environmental Protection Agency

CHAS Chassis Cert

Selactiony CHNA Ministry of Ecology and Environment of the Pe

CNMT short for CANMET

o RRAZI IAN (ONAMA

Work Orders —

ECM

ECM Templates No centfication codes have been selected In orderto view calibrations. one of more centfications must be selected  Please select the cenfication
codes of interest

Trip Information e ] el

RP1210A {J1939) Firmware: 0.016537

@ Connected fo ECML a8 ,! |D USB-Link 2 - Auto Detect - RP1210A

Figure 25

35. Scroll to the ECM code for your engine. A small hard drive symbol will show under the green check mark. See
figure 26. Double click your ECM code and the ECM Download Calibration Wizard will launch.

G INsITEE9.2.79 / DP - o X
@ File Edit View Tools ManageLicense(s) Send ToGuidanz Window Help - & x
E - LBy ERN e & D r0E
A |2 (& my computer B ECH Code | Engine bodel | Markel [ Crical Parts List | Advertsed Pawer al M | Goverred Povier al APM | Toraue Peck atAPM_ | fpp &
<l connect 10 ECM = i ] ] (1] ] (0] A1) [20]
2 &4 B4 F1009611 (ISGARTZE  VOCATIONAL 810 00k @190 rpm 032 hp @2000pm  O1450BA@ 000 pm AUT
=28 e 65 5 1010112 |ISGAMZE  VOCATIONAL 4814 (B @190 pm  003hp @2000pn  O1700bA@ 1000 pm AUT
ST Fauit G B €% February 2024 [ RIM02 T [1SBAAIZE  VOCATIONAL 4514 M55 @100 pm 040 hp @2000pm 01700 bt @ 1000 ipm AUT
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99 54 FI014304 |ISGAAIZE  LINEHALL 550 0430hp @ 1900rpm  0430hp @1300pm  OTESIIBA@T000pm AUT
OBD Moritors 100 54 IR015004 |ISGAA2E  LINEHALIL 550 0430kp @ 1900rpm D430 hp B 1300pm  DISSILAG 1000 pm AUT,,
v < 3
2 i [B ecumage %

Figure 26
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36. Select Next on the ECM Download Calibration Wizard. See figure 27.

ECM Calibration Download Wizard X

Welcome to the Engine Control
Module(ECM) Calibration Download
Wizard

El

Failures or damage resulling from
unauthorized engine modifications or

horse power uprates, including, but
inot imited to, recalibrations of ECMs
through the ECM Calibration Wizard,
are nol covered by Cummins warranty
or CAP

Figure 27

37. Verify the Save/Restore Adjustable Parameters has a check mark. Select Next. See figure 28.

1
ECM Calibration Download Wizard X

System ID and Dataplate
Verfy and/or modfy the System ID and Dataplate information |

= CM2350A[0]
= Calwation Infomation I
Calibration Software Phase 2B
Calbration Time/Dale Stamp 050719150459
00 Dplion 11880
ECM Code IR10287
Other Oplions
SC Option 2Nk
= Casshomers Infremation

< [V Save / Restore Adustable Parameters >

Restore Original Values

<Back  [[Het> | Cancel 1

Figure 28
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38. Verify the ECM code desired is listed and select next. See figure 29.
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%~ Note: Because the bypass calibration being removed has been obsoleted by Cummins, Insite will
not require a Fleet Calibration (fleet count) to change the calibration code. If Insite requests a fleet count,
confirm your requested ECM calibration code is correct to the engine serial number. See figure 29.

ECM Calibration Download Wizard

Please verfy that the displayed information is comect

Piease vesfy that the diaplayed information below is comedt, then select next. The information
below will be used to recalibrate the connected ECM.

Requested ECM Code Cirio1251)
v == V-ua pazg ]
Fleet Calibration Used @

+ Calibration Information
+ Customer Information

+ ECM Information

+] Engine Information

41 System Information

+ Vehicle/DEM Information

X

=

Figure 29

39. Adjustment Confirmation. Before selecting OK, ensure the vehicle batteries are sufficient to provide power
throughout the calibration sequence, about 20 minutes. If the vehicle is equipped with engine radiator Efans,
disable the power source to the Efans. The ECM will go off-line and the Efan controller will run the fans at full
speed with no connection to the engine ECM. Select OK to start the calibration sequence. See figure 30.
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Adjustment Confirmation X

Adjusting ECM - You are about to make changes to ECM.

While adjusting the ECM, do not change the key state unless
instructed to do so.

Click Ok to continue the download, or click Cancel to leave
the ECM unchanged

[TI Cancel

Figure 30

40. The programming sequence will take about 20 mins. There will be prompts to turn the ignition switch off and
on throughout the programming sequence. See figure 31.

ECM Calibration Download Wizard X |
Calibration Transfer

Please continue when the transler is complete e |

A Calibration Download is in progress. Please do not change the key switch state during download &
unless instructed .

CM2350A[0]

Preparing ECM to receive calibration 0 seconds remaining

I
Figure 31
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41. Select Next when the calibration is complete. See Figure 32.

ECM Calibration Download Wizard

Calibration Transfer

Please continue when the transfer is complete e‘

< Select Next to continue >

CM2350A[0

Closing ECM. 0 seconds remaining

oo |

Calibration Transfer Summary

ICM23504(0]

Saving Dataplate Parameters Successful

Saving Adjustable Parameters Successful
Successful

(Calibration Transfer
Restore Dataplate Parameters Successful I
Restore Adjustable Parameters Successful
\Audit Tral Update Successful
Care
Figure 32

42. Select Finish on the next screen to close the ECM Calibration Download Wizard. See figure 33.

ECM Calibration Download Wizard

[Please select Fiish to close the ECM Calibration
Download Wizard

o G Do |

Figure 33

43. ECM calibration complete.
44. Enable the Efans if disabled for programming.

45. Clear engine area for personnel, start engine and check for any active codes.
46. Disconnect Cummins Insite.
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47. Remove wheel chocks.

48. Return vehicle to service.

LABOUR ESTIMATE

INSTRUCTION TO SERVICE

Operation

Number of
Technician(s)

Hours

Labor Time
TXHR

Programming engine ECM

1

1

PARTS REQUIRED

| N

Qty.
- per :
Item Part Number Description Coach Units Notes
1 6485695 SENSOR KIT-DEF, 18, GEN 7 1AR Ea As Required

SPECIAL TOOLS REQUIRED

Units
ltem Part Number Description Qty. Notes
1 NPN O-ring lubricant AR Source Locally
2 NPN Cummins Insite Pro Diag Software AR
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