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PROTERRA

TECHNICAL SERVICE BULLETIN

ISSUE DATE: 12-19-2023

SERVICE BULLETIN SUBJECT: | 2170 10 Module BMS Software Update
VINs or MODELS AFFECTED: Service Specified Buses

COMPLETE BY: Next Service Opportunity
SERVICE BULLETIN #: SC-23-177
Labor Operation Code: HA45Z

NOTICE! It is expected that this process will require 0.75 hour per bus. Please
schedule appropriately to minimize vehicle downtime.

2170 10 Module BMS Software Update

Retrofit Description:
This procedure updates the BMS software to the latest version.
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Tools/Parts Required
Tools and Supplies Required:

» Proterra Service Laptop with Proterra Diagnostic Tool
* Nexiq USB Link2 Device and Cable

Parts Required:

e 066059 SOFTWARE, APPLICATION, BMS MAIN, VER 102005D9E
e 066061 SOFTWARE, APPLICATION, BMS SAFETY, VER 102005D9E

Summary of Software Changes:

1. LEM Current Sensor UDS Memory write message removal
2. Reduce Penguin External Isolation Warning threshold
3. Unexpected Number of connected strings on PCAN loss of comms

Software Package Link:

https://business-site-
7460.my.salesforce.com/sfc/p/Ho000002fy70/a/Ho000000vAXB/gPIOPk5QgPzpRNMBdItzIsPLFMUQ
OJvM9IOMFiPAyl14s
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https://business-site-7460.my.salesforce.com/sfc/p/Ho000002fy70/a/Ho000000vAxB/qPIOPk5QqPzpRNMBdItzIsPLFMUQOJvM9mFiPAyI14s
https://business-site-7460.my.salesforce.com/sfc/p/Ho000002fy70/a/Ho000000vAxB/qPIOPk5QqPzpRNMBdItzIsPLFMUQOJvM9mFiPAyI14s
https://business-site-7460.my.salesforce.com/sfc/p/Ho000002fy70/a/Ho000000vAxB/qPIOPk5QqPzpRNMBdItzIsPLFMUQOJvM9mFiPAyI14s

BMS Update:

1.For best results during this procedure, have the LV batteries plugged into external power and
the programming laptop plugged into power. If there is loss of power on either the LV batteries
or computer, you will brick the controller to not be usable.

2.Navigate to the Service Bulletin page in servicemax or following the link below. Make sure the
files are stored on the hard drive and are unzipped on the programming laptop.

3.Ensure that the bus is powered on with the vehicle master disconnect on the Curbside rear of
the bus in the on position.

Master Disconnect On

4.Working in the Driver’s area, turn the master switch to the ACC position. This will enable the low
voltage but leave the high voltage off for battery programming.
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Master Switch ACC

5.0pen the curbside rehatch and plug in the Nexiq to the J1939 plug. Or CSWW Box
depending on your model.

7.When the program opens, read and click OK for the prompt.

8.0n the Home tab, select the appropriate device from the drop-down menu and click “Connect”.

—_— —

Good Afternoon,

Installed Devices

HOME (= )

DIAGNOSTICS
USB-LINK 2 v

o
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9.0nce the diagnostic tool has connected to the vehicle, you will have a VIN and connection
status displayed on the home screen, and tabs available to navigate.

Home @ED
T Connected:

DIAGNOSTICS

- CAN Vehicle Network Active

CAN TABLE
AN SIGNAL PLOTTER - CAN Battery Network Active -

POWER COOLING . o
Controller Link Available
LOW VOLTAGE

HIGH VOLTAGE VIN: 000000000HILBENCH

HVAC

PNEUMATICS.
POWERTRAIN
BATTERY THERMAL |

BATTERY PACKS.
BATTERY OVERVIEW
RIDE HEIGHT
MUX

License Activated

CONFIGURATION

10.From the Home Screen, click the “Configuration” tab at the bottom left of the screen. The
following screen will be displayed.

T eSSt (MPORT PARAMS || GET PARAMETERS! Configuration Details

Name Signal Access Level Value Name:
Description:

Min: Default:

Current: New Value: Conf|gurat|0n

Body Firmw=--
Powertrain Firmware

Vehicle Controller

Charge Controller START FLASH
Battery Master Controller | STARTFLASH |

DA MO SETSTRINGY  STARTALASH |

*WARNING: Do not run other applications on this computer
during flashing process as it may cause the controller to fail

11.Click on the “Start Flash” button in the “Battery Mgmt System” at the lower right of the screen
as shown below.

Body Parameters 1MPORT PARAMS [ GET PARAMETERS | Configuration Details
Name Signal Access Level Value Name:

Description:

Min: Default: Max:

Current: New Value:

N 4

Body Firmware B EESITEE
Powertrain Firmware | sTARTRASH |

Vehicle Controller | STARTFLASH |

Charge Controller
Battery Master Controller [ starteasn |
(Battery Mgmt System i IR Start Flash

*WARNING: Do not run other applications on this computer
during flashing process as it may cause the controller to fail

12.The following message will be displayed.

Note: It may take several minutes for the Diagnostic Tool to gather the required
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Scanning for available battery management systems!

Please Wait

Powertrain Firmware

information

13.When the information gathering process is complete, the Diagnostic Tool will prompt

you to select a file. Navigate to the desktop folder where the files were stored to
perform this service campaign. Select the file“102005D9E_BolognaMain_Main.bbms”
toopenit.
2

&« « 4 1 = Service Bulletins (\\buslocal\files\Engineering) (U) » Service Bulletin Files for SC-20-66 v © | Search Service Bulletin Files for. 2
Organize ~ New folder =~ M

Name Date medified Type

BBMS File 1894
15200507 _BolognaMain_Main.bbms M BBMS File 880 H
Double Click the “Main” Program
w Documentation (\\bus.lacal\files) (I:)
= files (\\bus.local) ()
w EByars (\\buslocal\files\Documentation',_Users) (M:)
= Service Bulletins (\\bus.local\files\Engineering) (Lt}
wx CShah (\\bus.local\files\Documentation) \_Users) (V)
=a Ready for Mac (\\bus.local\files\Documentation\Service!
s Mlames MbusincalifilessDocumentation Lsers) (X1 i i >
File name: ~ | AllFiles (*%)
Encoding: ANSI - Open | Cancel

14.The following message will be displayed. Click on the drop-down arrow to select a controller.

Ready To Flash - Confirm Settings

Select A Controller:

Powertrain Firmware
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15.Select the first “BMS Main” entry as shown on the following screen. Click the “FLASH” button
to begin the programming process.

Ready To Flash - Confirm Settings

Select A Controller:
BMS1 Main - App Version: =—Controller: 1296846658 -

Click Flash

16.1f the flashing were to fail, go to your C drive “C:\” for your local computer, access the logs

folder then Phoenix folder TXT file. Look for the following message. If the boot loader version
is not equal to 11174503 the escalate a single WO to the CSE Team to correct this. DO NOT
POWER CYCLE! If the software fails to load you must install the previous version SW until
CSE helps resolve the bootloader. Use software package from Service Campaign “SC-21-
086”.in the event the wrong bootloader is installed on the pack.

17.Wait for the programming process to complete. When the process completes, the
following dialog box will appear. Click on the “OK” button. Do not Power Cycle the bus
at this time. We will wait until all programming is complete to Power Cycle the bus.

Programming Complete X

r . , Programming completed successfully. Please power cycle the bus to
' return to normal operation.

OK

18.The following screen will appear. Click the drop-down arrow to select the next Main
Controller. In this case it will be BMS2 Main. Click “Flash” to program the second BMS.
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Select

Ready To Flash - Confirm Settings “BMS2
Main”

Select A Controller:

BMS1 Main - App Version: 2723158293 - Controller: 1296846658 __~ Click “Flash”

Powertrain Firmwa

19.Repeat this process to program the remaining BMS Main controllers.

20.When all of the BMS Main controllers have been programmed, click “Cancel” to return

the Configuration Screen.
U

Ready To Flash - Confirm Settings

Select A Controller:
BMS1 Main - App Version: 2723158293 - Controller: 1296846658 -

Powertrain Firmwa

21.The following screen appears. Click on the “Start Flash” button in the “Battery Mgmt
System” at the lower right of the screen as shown below.

Body Parameters | Configuration Details

Name:

Description:

Min: Default: Max:

Current: New Value:

Vehicle Controller
Charge Controller

Battery Master Controller

Start Flash

[

Battery Mgmt System I

*WARNING: Do not run other applications on this computer
during flashing process as it may cause the controller to fail
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22.The following message will be displayed.
Note: It may take several minutes for the Diagnostic Tool to gather the required
information.

Scanning for available battery management systems!

Please Wait

Powertrain Firmware
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23.When the information gathering process is complete, the Diagnostic Tool will prompt
you to select a file. Navigate to the file “102005D9E_BolognaSC_Safety.bbms” and

@ ope
* -1 « Service Bulletins (\\bus local\files\Engineering) (L) » Service Bulletin Files for SC-20-66 v © | Search Service Bulletin Files for.. 2
Organize > New folder m @
> This PC Name Date modified Type Size
= Deskiop 15200505E_BolognaSC_Safety.bbms 4/21/20202:32 PM BBMS File 189§

15200507E_BolognaMain_ Mainbbms 4/21/2020232 PM  BBMS File

— S——— —— Double Click the “Safety’

o Program

B Videos

2% Local Disk (C)

w Documentation (\\busiocalifiles) (k)

wse files (Vbuslacal) (1)

= EByars (\\bus.ocal\files\Documentation\ Users) (M:)

= Service Bulletins (\\bus.local\files\Engineering) (Lt)

= CShah (\\bus.local\files\Documentationt_Users) (V)

= Ready for Mac (\bus.local\files\Documentation\Service!

s Mlames A husIorah filesi Documentation, 1sers) (X1

File name: ~| ANl Files (%)

Encoding: | ANSI v| | open |+ Cancel

24.Select the first “BMS Safety” entry as shown on the following screen. Click the “FLASH” button
to begin the programming process.

Ready To Flash - Confirm Settings _
Click Flash

Select A Controller:
ontroller: 1397509954 ~

Powertrain Firmwari

BMS1 Safety - App Version:

25.Wait for the programming process to complete. When the process completes, the
following dialog box will appear. Click on the “OK” button. Do not Power Cycle the bus
at this time. We will wait until all programming is complete to Power Cycle the bus.

X

Programming Complete

& Programming completed successfully. Please power cycle the bus to
! return to normal operation.

oK
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26.The following screen will appear. Click the drop-down arrow to select the next Safety
Controller. In this case it will be BMS2 Safety. Click “Flash” to program the second
BMS.

Ready To Flash - Confirm Settings Select

Select A Controller: “BMS2
BMS1 Safety*App Version: 118495509 - Controller: 1397509954 Safety”

MpEuer CABL Click “Flash”
Powertrain Firmwart

27.Repeat this process to program the remaining two BMS Safety controllers.

28.When all the BMS Safety controllers have been programmed, click “Cancel” to return
the Configuration Screen. Click the “Set String” button as shown below.

Body Parameters = rams | GeT pa Configuration Details
Name:

Description:

Min: Default: VEVS

Current: New Value:

Click Set

Battery Master Controller Strlng

4

Battery Mgmt System ser

*WARNING: Do not run other applications on this computer
during flashing process as it may cause the controller to fail

29.Click the “2-String” Button on buses with four High Voltage Battery Packs or click the “3-String”
Button for buses with six High Voltage Battery Packs.

Please select the appropriate string count

Click 2-String for Buses with 4
High Voltage Battery Packs

Click 3-String for Buses with 6
High Voltage Battery Packs
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30.The BMS Main and Safety Controller programming is now complete.

31.Working in the Driver’s area, turn the master switch to the OFF position.

32.0pen the hatch at the Curbside rear of the bus to access the vehicle master disconnect.
Turn the disconnect to the Off position and leave it there for at least 10 seconds. Turn the
vehicle master disconnect back to the On position.
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34.The bus will power on. Allow a minute or so and verify that “Running” is displayed on
the dash.

08:46 __RUNNING  BB°F

0.0 WPGe [fium)
92%  RaNGE LOW [F)R N &

4 vy 0 A

35.Re-start and re-connect the Diagnostic Tool. From the Home or Configuration screen,
click the Diagnostics Button.

Active Codes
SPN  FMI Name

Activated SW. Deprecated SW.
Descrintion:

Click Diagnostics

Troubleshooting:

Code History (Since Last Clear) Updatmg @
PN FMI Name
2090 |9 |[source Address 90

Attachment:

Legend: (®) Low Level Fault @ Medium Level Fault
@ Maintenance Required @ High Level Fault

[ ReFRESH HisTORY ]| CLEAR coDES SEND EMAIL

36.Look for any faults related to the battery system.

37.Click on the Battery Overview button on the left side of the screen.

Active Codes

Activated SW. Deprecated SW.
Descrlpllon

Troubleshootl ng:

o HlStOl’y Since Lot S Updatmg @ -
[s20771]12 |

Notes

Click Battery Overview

Anachmenl

@ Medium Level Fault
® High Level Fault

SAVECODES
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38.The following screen will appear. Verify that all battery packs are connected to the high
voltage by the presence of the Green Contactor indicators as shown below.

Moisture  Max Min Max Energy
Pack Contactor Detected Voltage Voltage Voltage Current Temp Min TempThroughput

31196V 841 kWh

31248V 838 kWh

31184V 828 kWh

31388V 828 kWh

39.If no faults are found and the battery packs are all connected, disconnect the laptop, close the
Streetside Wheel Well box, and return the bus to service.

40.If faults are found or battery packs are not connected, contact Proterra Service for help in
resolving these issues.

41.Click “Home” to return to the main screen.
& - e

——

Connected: Click Home

- CAN Vehicle Network Active -
- CAN Battery Network Disconnected -
Requesting Diagnostics Information

License Activated Prog

Company: Proterra Engineering

Temperature Dis|

42.Disconnect he cable frofn the ODB-II port.

l4|Page
@ Headquarters: 1815 Rollins Road, Burlingame, CA 94010

East Coast Manufacturing: 1 Whitlee Court, Greenville, SC 29607
PROTERRA  West Coast Manufacturing: 383 Cheryl Lane, City of Industry, CA 91789



