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1.2 5/12/2010 1.7 Updated dashboard for PMEC

1.3 11/17/2010 2.0 Updated dashboards for HYDC Converter, Standalone
Battery Monitor, PMEC, and Converter Isolator
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1. Introduction

Vanner CAN Interface software provides a graphical user interface (or dashboards) to CAN messages sent to or
received from Vanner CAN-based products. It also supports other CAN functions such as CAN message inspection,
logged CAN data analysis, and CAN bootloading. Each CAN-based product or CAN function is implemented as a
separate module, which can be invoked by clicking an icon in the main user interface.

A list of Vanner CAN-based products currently supported by Vanner CAN interface software is as follows,

1 70/80 series CAN equalizers

1 90-60 converter isolators

i Hybrid high voltage DC/DC converters (a.k.a. HBA, hybrid beltless alternators)
1 Standalone battery monitors

i Idle Watch (a.k.a. PMEC, power management and engine controller)

1 HVDM (high voltage distribution modules)

i 80kJ bus ultra-capacitor
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i : : IAP 1l (Increased Accessory Power 1)

VEPI (Vanner Exportable Power Inverter), embedded in IAP I

Other CAN function modules included in Vanner CAN interface software are as follows,

il .

J

Vanner CAN Bootloader

Vann-Bus Simulator

| . CAN Message/Data Logger

CAN Data Analyzer
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2. Connection to CAN Bus

To connect a computer to CAN bus, a CAN/USB adapter is needed, as shown in Figure 1. The Vanner CAN
Interface currently supports two different CAN/USB adapters:

(1) PCAN, a CAN/USB adapter from Peak. See details at http://www.peak-system.com

(2) Vector CAN, a CAN/USB adapter from Vector. See details at http://www.vector.com/vi_cancase xl_en.html.

The Vanner CAN Interface will search for connected CAN USB adapters automatically. If both Vector CAN adapter
and Peak CAN adapter are connected, Vector CAN adapter will be used. Disconnect Vector CAN adapter from
computer USB port if Peak CAN adapter is desired.

Please make sure two 120-ohm terminating resistors are used at both ends of the CAN bus backbone to ensure
reliable CAN communication. The Vanner CAN Interface follows J1939 CAN communication protocol, with a fixed
speed of 250K bit/second.Support of the new speed of 500K bit/second per SAE-J-1939-14 standard is possible in
future versions.

—

PC with Vanner CAN Peak or Vector CAN/USB adapter Vanner CAN-based products
Interface software

Figure 1. Vanner CAN Interface System Connection

3. Package Content of Vanner CAN Interface Software

Vanner CAN Interface software package consists of three files:
V  Vanner CAN Interface.exe

This is the main executable file. Run it to bring up the main user interface. All product dashboards and function
modules can be accessed from the main user interface.

V  PCAN_USB.dII
This is the Peak CAN USB driver. It is needed for the computer to talk to the Peak CAN adapter through a USB port.
V vxlapi.dll

This is the Vector CAN USB driver. It is needed for the computer to talk to the Vector CAN adapter through a USB
port.

Simply save these three files to any folder on the u s e cothguter. No installation is required.
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4. Main User Interface and Registration

Before starting the Vanner CAN Interface, make sure the Peak CAN adapter (PCAN in short) or Vector CAN adapter
(VCAN in short) is connected to a USB port of the computer. If it is the first time the adapter is connected, the user
may be prompted to install the driver program, which is located on the accompanying CD for the PCAN or VCAN.
Please referto PCANorVCANuser 6s gui de for detail s.

When a CAN adapter is connected and recognized by the computer, double click A Vanner CAN |fiettoer f a
start. The main user interface window will appear, as shown in Figure 2. Only activated modules (by registration code)
will appear on the main user interface.

(el At any time, the user can connect to or disconnect from CAN bus by clicking the power switch button.

-1 Click the left/right arrow to switch between screen pages.
a Click the X button to exit the Vanner CAN Interface and close all opened windows.
\: 7 " N
Active CAN o, T o
adaptor is e e — s —
highlighted 2 srface Ver 5.0
Function -
modules Version
: number
SIS
Enter registration
code and select
S source address
Switch > % 3 for sending CAN
between ' L2 commands
screen pages
Connect to or
Disconnect .
from CAN Exit CAN
2 ' , Interface
bus Ui : D) @ : ®
Inspect and S 70 . P ER 5 0 : View logged
log CAN P ER . ; P E R . CAN data
messages 81

Figure 2. Vanner CAN Interface Main Window
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4.1 Hiding and Showing Main User Interface

The main user interface can be hidden by double clicking on the main window. The main user interface is actually
minimized to a tray icon on the start menu bar at lower right corner, as shown in Figure 3. Double click the tray icon
to bring up the main window.

Double click tray icon to
show main user interface

Figure 3. Vanner CAN Interface Tray Icon
The main user interface can be hidden automatically on startup. See the option in Figure 4.
4.2 Entering Registration Code

The Vanner CAN interface contains several function modules that need to be activated by registration code. Please
contact Vanner to get your registration code.

{%} To enter registration code, click the gear button on the main window (see Figure 2). The software and
registration information window will appear, as shown in Figure 4.

# Register and Configure Yanner CAN Interface @
When this option is

Yanner CAN Interface Yersion 5.0 oK checked, the main
~AMER  Copyright (C) Vanner Inc., 2009-2015 A1 window will be

Registered modules
are listed here. The
position determines
the location of the
module icon on the
main interface. By
selecting a module
and clicki.H
Upo or fi Moy
button, one can
change the location

of the icon. Try

putting most
frequently used
module on first page.

7

4282 Reynolds Drive, Hilliard, OH 43026
http: //www. vanner.com

On Start

|Registeled for Yanner

Registered M

Module
HYDC/HBA
HYDM

14P2

= Hide Main Window -
1

minimized to a tray
icon automatically
the next time it is
started.

Display and set
source address for
sending CAN
command

Idle Watch
Dynamic Inverter
CAN Bootloader
70780 Equalizer
90 Converter |solator
Battery Monitor
UltraCAP

2012 Inverter
YannBus Simulator

Default Layout ‘

Buttons to change
module icon location
on main interface.
Result will be shown
immediately on main
interface.

Figure 4. Software and Registration Information Window
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Clickthe AENnt er Regi strat i on th€ cegistration window (see Figuve 5p Please note that the
registration code is case sensitive. Information about activated modules will be showninthei Ab out 0 afteitied o w

code is entered.
Enter Registration Code @

Company Name: I‘Janner Inc

Reaistration Code: lxxxxx-xxxxx-xxxxx-xxxxx-xxxxx-xxxxx

Cancel I

Figure 5. Enter Registration Code Window

Once a function module is activated, the corresponding module icon will appear on the main window. Click it to start
the module. The details of each module are described in the following sections.

4.3 Set Source Address

The Vanner CAN interface can simulate CAN messages sent from a system controller or other devices. The source
address used in these messages can be configured by customer, see Figure 4. The current source address (default
0x03) is displayed. Selectthein Set Sour ce Addr es s &chabgastategaved inthe redisaynmpien.will Al |
be loaded automatically on next start.
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5. Product Dashboards and CAN Function Modules

The Vanner CAN Interface integrates Vanner product dashboards and other CAN function modules into a single
software package. The main user interface provides access to all separated modules. Each module can be activated
by corresponding registration code. See section 4.2 for details on how to enter the registration code.

5.1 Dashboards and Function Modules

The man window of Vanner CAN Interface is shown in Figure 6.

Active CAN NN NN W NG NS 70/80 Series

adapter is \ Equalizer

highlighted Dashboard

HVDM 90 Series

Dashboard Converter
Isolator
Dashboard

HVDC /HBA

Dashboard Standalone
Battery
Monitor

I[')Aapsuboard Dashboard
Ultracap

Idle Watch Dashboard

PMEC

Dashboard
VannBus

Dynamic Simulator

Inverter

Dash r

ashboard 2012 Inverter

Dashboard

CAN

Bootloader

User Interface CAN Dqta
Inspection
and Loggin

Connect to or 99Ing

DiSCOﬂneCt EXPZRIENCE POWER... EXPERIENCE POWER...

fromCANbus EXPERIENCE VANNER,. EXPERIENCE VANNER,. Registration
and

CAN Data Figure 6. Vanner High CAN Interface Main Window Confiauration

Analyzer

Each activated module can be invoked by clicking the corresponding icon in the main window.
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5.2 CAN Messages Inspection and Logging Window

When the Vanner CAN Interface is connected to CAN bus, all receiving and transmitting CAN messages (allowed by
the filters setting) can be inspected and logged into a file.

&j Click the microphone button in the main window to open the finspect and Record CAN Messages Windowo as
shown in Figure 7.

& Inspect and Record CAN Messages E] 7: @

| ~CAN Message Filters

Type I Message ID l Message Data I Period I Count

18EFFFFS  F3 01 05 00 30 00 OF 00 219 17 o 70/80 Series Battery
18FFDDF?  CO 26 10 7D 57 11 00 D4 250 22 e
18FFDEF?  C7 26 88 7E 44 11 00 D4 250 21

18FECAF7 04 FF 7F 02 09 02 00 00 1000 5 v 90 Heries Converter
Isolator Messages

FERE

|V HVDC/HBA Messages

v Battery Monitor /
PMEC Messages

|V HVDM Messages

¥ Ultracap Messages

Dynamnic Inverter
&
Systemn Messages

V¥ VEPI Messages

CAN Bootloader
Messages

411 Transmitting
Messages

[” All CAN Messages

CAN Bus Transmit/Receive Errors: g

Start Logging... |

Clear Messages

Exit |

Figure 7. Inspect and Record CAN Messages Window
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CAN message filters can be set on upper right of the window. Select a checkbox to inspect all messages specified in
the corresponding category; clear a checkbox to ignore all messages in that category.

On upper left of the window, a list-box shows all messages received or transmitted according to the message filters.
For each message, the following content is shown:

1 Typei fRxofor received messages and firxofor transmitted messages
Message ID i a 32-bit ID that incorporates the PGN, priority level and source address of the message
Message Data i Data bytes contained in the message
Period 1 repeating period of the message in milliseconds
Count T number of messages received or transmitted with same message ID

f
il
f
f

All error messages are shown in the text box on lower left of the window.

To log the received or transmitted messages in a file, cl i ck t heobut®n &he smalLL&ED gnitap @f the

button will become lit (bright green) when | ogging is in progress, and the bu
Click the button again to stop logging messages and save them in a file named as
fCANLog YYYYMMDD_hhmm.txto , w YEYIY eepresents the 4-digit year number, MM represents the 2-digit

month number, DD represents the 2-digit day number, hh represents the 2-digit hour number, and mm represents the

2-digit minute number of the time when logging is started. The file is normally saved in the same folder where Vanner

CAN Interface program file is located. Only messages allowed by message filters will be logged. Logged CAN data

can be viewed in CAN Data Analyzer module, which is described in section 5.3 CAN Data Analyzer.

The ACI ear MessagesoO butt onin the tedt box dnd ampty thé message fisbhox. ihe s s a |
messages already logged in file will not be affected by this function.

ClicktheAEXxi t 0 button t andRdcards@A N hMe sfisl angsepsedc twi nd o w. I f data |
will be stopped automatically.
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5.3 CAN Data Analyzer

CAN messages logged from the Vanner CAN Interface or CANalyzer in text file format can be open and analyzed in
a data table or curve format. This is done in the CAN Data Analyzer function module.

e
=

Click the waveform icon in the main window to open the CAN Data Analyzer window, as shown in Figure 8.

Supported file formats:
1 CANalyzer ascii format log file: *.asc
1 HEM data logger file: *.log
1 Vanner CAN Interface log file: *.txt
1 Vanner Equalizer/PMEC internal memory data log file: *.dat

5.3.1 CAN Data Analyzer Main Window

The major part of the CAN Data Analyzer window is a list box which shows all the CAN data read from log file. The
data is grouped by product type.

“ CAN Data Analyzer : tru green pmec 6-29 post software revision urban route. dat

Time | msg 0 Message Data | pEC v2a | pmEC viz | mMEC_124 | PMEC_112 | PMEC_soc24 | PMEC S0cachza 4| [ Sort Data By
73700.0 28.75 14.38 0.00 9.65 100.0 100.0 — | @ Recording
73705.0 28.73 14.36 0.00 9.20 100.0 100.0 SEquence
73710.0 28.73 14.37 0.00 9.00 100.0 100.0 Source
73715.0 28.71 14.35 0.00 .20 100.0 100.0 Address
73720.0 28.73 14.37 0.00 .65 100.0 100.0 ~ Message
73725.0 28.68 14.34 0.00 7.75 100.0 100.0 b
73730.0 28.77 14.39 0.00 .40 100.0 100.0 '

73735.0 28.79 14.40 0.00 7.75 100.0 100.0 - show Data For
73740.0 28.79 14.39 0.00 7.55 100.0 100.0 I~ HBA
73745.0 28.70 14.35 0.00 6.95 100.0 100.0

73750.0 28.73 14.37 0.00 7.65 100.0 100.0 I~ Equalizer
73755.0 28.79 14.40 0.00 7.05 100.0 100.0 Isolator
73760.0 28.79 14.40 0.00 6.85 100.0 100.0 Converter
73765.0 28.80 14.40 0.00 6.70 100.0 100.0 I~ HVDM
73770.0 28.79 14.40 0.00 6.60 100.0 100.0

73775.0 28.79 14.40 0.00 6.50 100.0 100.0 V PHEC
73780.0 28.80 14.40 0.00 6.35 100.0 100.0 Ly
73785.0 28.80 14.40 0.00 6.20 100.0 100.0 Inverter
73790.0 28.79 14.39 0.00 6.05 100.0 100.0 [~ VEPI
73795.0 28.74 14.37 0.00 5.75 100.0 100.0

73800.0 28.76 14.38 0.00 6.25 100.0 100.0 I™ Ultracap
73805.0 28.71 14.36 0.00 5.45 100.0 100.0

73810.0 28.73 14.37 0.00 5.95 100.0 100.0
73815.0 28.73 14.37 0.00 5.35 100.0 100.0 Read Data
73820.0 28.73 14.36 0.00 5.45 100.0 100.0

73825.0 28.74 14.37 0.00 5.95 100.0 100.0 Record #:
73830.0 28.80 14.40 0.00 5.45 100.0 100.0 |0-2050
73835.0 28.79 14.40 0.00 5.25 100.0 100.0

73840.0 28.77 14.38 0.00 5.35 100.0 100.0 1
73845.0 28.72 14.36 0.00 4.90 100.0 100.0

73850.0 28.74 14.37 0.00 5.45 100.0 100.0

73855.0 28.80 14.40 0.00 5.15 100.0 100.0 save Data As
73860.0 28.78 14.39 0.00 4.90 100.0 100.0

73865.0 28.77 14.39 0.00 4.60 100.0 100.0 View Data
73870.0 28.73 14.37 0.00 5.30 100.0 100.0 Cirves
73875.0 28.77 14.39 0.00 4.85 100.0 100.0

73880.0 28.73 14.36 0.00 4.40 100.0 100.0 v :

. 3 — Exit

Figure 8. CAN Data Analyzer Main Window
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On the top right corner there are options to sort the CAN data in the list box. The CAN data can be sorted by
1 Recording sequence, or the time stamp of each recorded message.
1 Source address. CAN messages received from same source address will be listed together
1 Message ID. CAN messages with same message ID (32-bit extended ID of the CAN messages) will be listed
together. The ID of each CAN message (if available in corresponding log file) is shown in second column of
the list.
If Source address or Message ID is chosen as the sorting method, the messages with the same source address or
message ID are sorted by time stamp.

Besides the options to sort data, the user can also choose what data is to be included in the list. The data is
categorized by product. Check the corresponding product if the user wants the data to be read from the log file. Set

the options before reading a log file. Messages in log file will be discarded if the related product is not checked.

5.3.2Read CAN Data From Log File

When all options are set, the wuser can starbDatraadbhwigt dm.
(as shown in Figure 9) will pop up asking the number of records to be read from the file. A maximum of 100,000
records can be read into the list each time. If there are more than specified numbers of records in the log file, the
button fiRead More Datao wild!l become active and the user
records. The newly read data will overwrite the old data. The record # of the data in the list is shown belowthe A Re a d
Dataodo button.

By selecting a proper number of records to be read, one can determine how the data is best shown in the data curve.

Dialog

How many records do you want to read from the file:

100000 (1 ~100,000)

Cancel

Figure 9. Read Data Option Window

When data is successfully read from a log file, it will be displayed in the list. The user can save the data into a text file
that can | ater be imported to other software (like Micro
Data Asod button to save the data into a comma (,) separ a

5.3.3Display CAN Data In Curves

When data is successfully read from a log file, the user can also display the data in a format of curves. Curves of
different data are grouped by product. Within each product, the user can specify the data to be shown in curves. By
clicking taheCuirweeswdo Dawt t on, a fASel ect Cur ve Hpare B0Clickiher d o w
product on the left side first, then select data on the right side to decide what will be included in the curves.
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Select Curve Data @

-~ Select Product i~ Select Data

: v 24 - 24V Battery Voltage
" HBA - Primary
vV V12 -12v Battery Voltage
" HBA - Secondary [ 124 - 24V Battery Curent
" 70/80 Series Equalizer IV 112 -12 Battery Current
¢ 90-60 Isolator Convertor [~ S0C24 - 24 Battery State of Charge
 HVDM ™ SOCach24 - 24V Battery Achievable State of Charge

[ iS0OH24 - 24V Battery State of Healtk

' PMEC - Idle Watch

[v SOC12- 12V Battery State of Charge
" LVAC- LV Inverter/Charger [V S0Cachl2 - 12V Battery Achievable State of Charge
" VEPI [V SOH12 - 12V Battery State of Health

[V Tempr - Battery, Ambient, and Interior Temperature
IV AutoStart - Auto Start Enabled/Disabled

[V Engine Start - Engine Start/Stop Status

IV FastIdle - Fast Idle On/Off Status

Cancel I

Figure 10. Select Data Curves Window

" UltraCaP

<

The selected data is grouped automatically into several charts and displayed in curve format. A sample curve window

is shown in Figure 11. By default, the curves are shown in different colors on a black background. The user can
double click on the curve to change it into white background, as shown in Figure 12. By pressing AAIlt
on keyboard, the user can copy the screen and paste the curves into any other software tools and save as files.
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“v Data Curves for PMEC - Idle Watch : tru green pmec 6-29 post software revision urban route.dat
15.0
14.z
13.¢
12.6
11.8

EngineOn

FastIdle

75750 76775 7882 80875 92 83950

Figure 11. Data Curves Window i Black Background

Vanner CAN Interface User Manual Page 20 of 83



¢ Data Curves for PMEC - Idle Watch : tru green pmec 6-29 post software revision urban route. dat

15.0
¥i12
I12
S0Cl2
S0Cachl2z
Teupr
15
5
Autoftart : 6910 sec, EngineOn : 2855 sec (41,3%), FastIdle : 2605 sec (91.2%) ;
A EL R (H R Al ot R SN T VB o A Sy oA S e e i S B S (O E ioAb E B Y T VM 00 D Bl o S S 1 S~ 1 ST}
AutoStart ‘ ] h ! ' . l
Boboswmey oo Sy mon ey o Birems g o ey i o sanied oy o e e e S S o o LS [T
EngineOn v : ] "
T, peen = = : = =
FastIdle . :
1| SNSRI SRR 1 SRR ) RIS [ SR 1 A — S N R | O Y N N | — B IR ¢ S -
a : :
73700 74725 75750 76775 77500 78825 79850 80875 §1900 82925 83950

Figure 12. Data Curves Window i White Background
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5.4 70/80 Series Equalizer Dashboard

With this dashboard, the user can

A view the running status of the equalizer, as well as the fault signals

check and log the status data of batteries, such as voltage, current, SOC, SOH, etc
set battery and equalizer parameters

view the diagnostic CAN messages

> > > >

5.4.1 Equalizer Dashboard Main Window

Click the "70/80 Equalizer" button in Vanner CAN Interface main window to open t h &0/86 Series Battery Equalizer
Dashboardoas shown in Figure 13.

The top section of the window displays the battery voltages, currents, and temperature. Please note that battery
currents and temperature information is not available in the 70 series equalizer.

The heartbeat informationi s s hown a s . lawill bebdatir if leeartbeattmessages are received regularly.

The bottom left section of the window shows battery monitoring information (for 80 series equalizer only), which
includes SOH (State of Health), SOC (State of Charge), SOCach (Achievable SOC), U (Time to Run), Up (Time to
Run Adjusted by SOH and Temperature of Battery), and the major and minor states of battery.

(1) Battery Major States:

A Charge

A Discharge

A Quiescent
(2) Battery Minor States:
A Boost charge
Bulk charge
Floating charge
Fully charged
Open circuit
Open circuit poor
Trickle charge
Battery bad
Parasitic
Start
Cold start
Virtual cell

I I I I D D I D D D D D

The bottom right section shows the equalizer status and the fault information. The corresponding light bar will be on
when it is active. The top right section contains all the control buttons of the Equalizer Dashboard.

Please refer to the 70/80 Series Equalizer CAN Specification for details about the equalizer control, status, and fault
information.
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Equalizer Control

24
4 ‘I‘l\.lt LI I L J‘J',l'

V24 -V

2 6 3 5 140 -. Enable CAN Tum On/Off

, 500 50 i .
,H'“'”r'““-".-'.rrj' it gy,

24-A el @ e 1M12-

Boost Charge

24V Battery States = g | Bukches

Floating Charge

Jump Start Override On

Tum On Equalizer

Set Battery Parameters ...

Reset Battery States

Data Logaing ...
Fully Charged
HEARTBEAT Diagnostic Messages ...
Open Circuit Poor
T|me to Run [M in) Trickle Charge Equalizer Status
Parasitic
Start Equalizer Running Equalizer Shutdown
100% @ 100% @ 100% Discharge 2l
Cold Start .
SOH S0Cach Ad]usted Time to Run (Min) Vetual Col Jump Start Override On CAN Tum On/0ff Enabled
Boost Charge Equalizer On Smart Sensor Message On

12V Batte ry States Cherge ok e Estemal 24¥ Faul External 12V Faul

Floating Charge
Fully Charged

| 1 L] |: Open Circuit External Ground Fault Over Yoltage Fault

I I | Quiescent Onén Cireul
- . . L o0 l P

Dén i Under Yoltage Fault Battery String Imbalance
Time to Run (Min) Trickle Charge
900 € PaSTSI:IC Equalizer Fault Yoltage Compensation Low
1% nl -l l.. I ' -' Discharge o
Soraial Voltage Compensation High Equalizer Battery Fault
SOH S0OCach Adjusted Time to Run (Min) Wirtual Cal

Figure 13. 70/80 Series Battery Equalizer Dashboard
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5.4.2 Update Equalizer Battery Parameters Window

This window is provided for the user to update the battery parameters if they differ from factory default values.
Correct battery parameters are needed by the battery monitoring algorithm to accurately monitor battery status. Click

the "Set Battery Parameters" button on the Equalizer Da
Dialogdas shown in Figure 14.

Update Equalizer Battery Parameters

Equalizer Battery Parameters - Double click to change. When done, click <Update ...> button to download to Equalizer. A
Read Parameters From
Parameter I Description [ Value l Status ] Equalizer
Profile No The number of the battery profile B READ_ONLY
Battery Type Battery brand and type Lifeline GPL-8DL READ_ONLY
Nj Number of in 1 battery 5} READ_ONLY
C Peukerts &hr rating o h battery (&hr) 343.000000 READ_DONLY Update All Parameters
n Peukerts number of battery 1.110000 RE&AD_ONLY
Ampel ur rating of each battery [&hr) 2 READ_ONLY
C rating for &hr READ_ONLY
Eaﬂ.er:',' -IZ'fE!l'!k.II'Ig current per battery (4] FEE":J:‘[EI—];I HLu Updlste Parameters That
pdpox HEAD DMLY Have Been Changed
* gain - offset READ_ONLY =hang
- READ_ONLY
READ_OMLY
Charging effc READ_ONLY
Charging effc READ_OMLY Factory Reset
] 95 Charging effc READ_ONLY
Ef95 100 Charging effc READ_ONLY
Te Temperature READ_ONLY
Tr Rated temperature of battery [C) 7.0 READ_ONLY
Nb Number of batteries connected in parallel 2 READ Update Battery Profile
thC Charge current threshold per battery (&) 5.0 READ
thD Discharge current threshold per battery [4) 5.0 READ
thBC Boost charge current threshold per battery (&) 50.0 READ
thS Start current threshold per battery [4) 75.0 READ
thCS Cold start current threshold per battery (&) 150.0 READ
BCLfsd Low range current sensor full scale deflection (&) 80.0 READ
BCHfsd High range current sensor full scale deflection (&) E00.0 READ
0VSet Over voltage setpoint per battery [V] 15.0 READ SE e
VSet Under voltage setpoint per battery [V) 12.0 RE&AD Yoltage Calibration
FTimer Fault detection delay [sec) 5 READ
SOCc24 State of charge for 24Y battery (%) 99 READ
SOH24 State of health for 24V battery (%) 100 READ
soc12 State of charge for 12 battery [%) 100 READ :
SOH12 State of health for 12 battery (%) 100 READ Exit

Figure 14. 70/80 Series Equalizer Battery Parameters Window

A list box on the left side of the window shows all parameters used by the Equalizer. The current value of each
parameter can be readebackPabpmptessi rgomh&qa Bl izero but:
inthe listt hat is not ma r k e o charge itS Rk Whed BllL.chadges are made, click #AUpd
Parameterso or fiUpdate Parameters That Hoative eEquBlizee. This@vHl a n g ¢
cause the dashboard to send several CAN messages to the Equalizer for corresponding parameter changes. Please
note that the user always needs to click either AUpdat ¢
C h a n ghuttbid to apply the changes to the Equalizer.

The AREAD_ONLYO parameters are related to a speciflyc b
uploading a different battery profil e. Toe stlection didlogwilbe!l i c
open to let user select the desired battery profile file (please contact Vanner for proper battery profile files for your
application), as shown in Figure 15.

€
I
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Look in: ] () Battery Profiles LI & & B

E]%ODI-East Penn 8A31DT.519: % | 007-Genesis XE95.519

|#] 002-Deka 7731.519 |#] 008-Exide EXHC-200D.519

[ﬂ 003-Deka Dominator 8G31.519 [ﬂ 009-Lifeline GPL-4DL.s19

[ﬂ 004-Lifeline GPL-31T.519 [ﬂ 015-Odyssey Extreme 31-PC2150.s:

|_-":] 005S-Lifeline GPL-30HT.s19 lf_-] 016-Optima 34 Red Top.s19

m 006-Lifeline GPL-8DL.s19 m 017-Trojan OverDrive AGM31.519

& ‘ ] %

File name: %519 | Open I

Files of type: IS-FI ecord Files [*.s19] L] Cancel |
Z

|

Figure 15. Battery Profile Selection Window

Once a battery profile is selected, the battery data stored in the file will be automatically sent to the Equalizer. A
status bar is displayed to show the progress, as show in Figure 16.

Update Equalizer Battery Parameters [;J ™ @
Equalizer B attery Parameters - Double click to change. When done, click <Update ...> button to download to Equalizer.
Read Parameters From
Parameter I Description I Value l Status I Equalizer
Profile No The number of the battery profile B READ_ONLY
Battery Type Battery brand and type Lifeline GPL-8DL READ_ONLY
Nj MNumber of in each battery B READ_ONLY
C Peukerts Ahr rating of each battery (&hr) READ_OMLY Update All Parameters
n Peukerts humber of battery RE&D_ONLY
Ampere-hour rating of each battery [&hr) READ_ONLY
C rating for &hr READ_ONLY
E:E:[I‘g Ht: Update Parameters That
R E.\"J'.D: ONLY Have Been Changed
READ_ONLY
Charging effcier READ_ONLY
: Charging effc READ_ONLY
Ef30_ Charaing effc READ_ONLY Factory Reset
Ef30 Charging effc READ_ONLY
Ef35_ Charging effc v when SOC is bet READ_ONLY
Te Temperature nt of battery [1/C READ_ONLY .
Tr Rated temperature of battery [C) READ_ONLY
Nb Number of batteries connected in parallel READ Stop Updating Profile
thC Charge current threshold per battery (4] READ
thD Discharge current threshold per battery [4) READ . =
theC Boost charge current threshold per battery [4) READ |
thS Start current threshold per battery (&) READ \Writing Flash ...
thCS Cold start current threshold per battery (&) READ
BCLfsd Low range current sensor full scale deflection &) READ
BCHfsd High range current sensor full scale deflection [4) READ
0YSet Over voltage setpoint per battery (V] READ S
UvSet Under voltage setpoint per battery (V) READ Yoltage Calbration
FTimer Fault detection delay [sec] READ
SOCc24 State of charge for 24 battery %) READ
SOH24 State of health for 24V battery (%) READ
soci12 State of charge for 12 battery [%) READ :
SOH12 State of health for 12 battery (%) READ Exit

Figure 16. 70/80 Series Equalizer Battery Parameters Window i Update Battery Profile
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When all data is successfully loaded in the Equalizer, a message box will pop up, as shown in Figure 17.

Vanner CAN Interface @

¢ Battery profile successfully loaded to Equalizer.
Click OK to read back from Equalizer.
Please verify all parameters are correct.

Figure 17. Update Battery Profile Message
Click AOKO t o r ea dheBqudlizerdoatheauseetd venfys f r om

Caution: If any problem occurs when updating the battery profile, repeat above steps until a successful
update is obtained. An incomplete profile update may have unexpected results in battery monitoring.

A "Factory Reset" button is provided for both 70 and 80 series Equalizers to reset all parameters to factory default
values. Please note that all saved data from user input or from battery monitoring will be lost by resetting.
The battery profile will not be changedbyafi Facy oRes et 0.

Another button, "Voltage Calibration", is used for factory calibration. This is a two-step procedure to calibrate voltage
sensing. In step 1, accurate 28V and 14V voltages need to be connected to the Equalizer. In step 2, accurate 24V
and 12V voltages need to be connected to the Equalizer. Voltage sensing gains and offsets will be calibrated from
these values. Inaccurate voltages in any step will result in incorrect voltage calibration. This function is reserved
for the Vanner production team only. Calibration results are saved in EEPROM of the Equalizer that can be read
at power up. Please note that "Factory Reset" will erase this data.
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5.4.3 Equalizer Battery States Data Logging Window

Battery status information can be logged in two RAM chips (if populated) on Equalizer the monitor board at a user-
specified rate. The logged data will be lost if the ignition signal to the Equalizer is turned off but it can be read out
before that via CAN bus. The Equalizer Dashboard provides this reading function. Click the "Data Logging" button on
the Equalizer Dashboard to open the AEqual i zEigueBgattery S

Equalizer Battery States Data Logging Window

No. Time Y12 V24 112 124 Temp | SOH12 | SOC12 | SOCach12 | U12 Up12 Majl2 | A
1 5 13.96 27.95 -4065  -2005 225 1122 83 95 1330 153.0 2
2 10 13.96 27.93 -4070 -2010 225 1122 83 95 133.0 1525 2
3 15 13.96 27.94 -4070 2010 225 1121 82 94 1330 1525 2
4 20 13.96 27.95 -4070 -2010 225 1000 99 99 160.5 160.5 2
5 25 13.97 27.95 -4065  -2010 225 1000 99 99 160.0 160.0 2
6 30 13.96 27.95 -4065 2005 225 1000 99 99 160.0 160.0 2
7 35 1397 27.97 -4065 2005 225 1000 99 99 160.0 160.0 2
8 40 13.96 27.94 -4065 2005 225 1000 99 99 160.0 160.0 2
9 45 1394 27.96 -4065  -2005 225 1000 99 99 160.0 160.0 2
10 50 13.97 27.96 -4065 -2005 225 1000 99 99 160.0 160.0 2
11 55 13.96 27.96 -4065 2005 225 1000 99 99 160.0 160.0 2 Setup
12 60 13.97 27.96 -4065 -2005 225 1000 99 99 1595 1595 2
13 65 13.97 27.96 -4070 -2005 225 1000 99 99 15385 1595 2
14 70 13.97 27.97 -4060 -2000 225 1000 99 99 1595 1595 2
15 75 13.97 27.97 -4065 2000 226 1000 99 99 15385 1535 2
16 a0 13.97 27.96 -4065  -2005 226 1000 99 99 1595 1595 2
17 a5 13.97 27.97 -4065  -2000 226 1000 99 99 15385 15385 2
18 90 13.97 27.96 -4065  -2000 226 1000 99 99 1595 1595 2 Save
19 95 1397 27.97 -4060 -2000 226 1000 99 99 15385 1535 2
20 100 13.98 27.98 -4065  -2000 226 1000 99 99 159.0 159.0 2
21 105 1395 27.97 -4065  -2000 226 1000 99 99 153.0 153.0 2 E xit
22 110 13.97 27.97 -4060 -2000 2286 1000 99 99 158.0 159.0 2
23 115 13.97 27.97 -4060 -2000 226 1000 98 93 153.0 153.0 2
24 120 13.97 27.97 -4060 -2000 226 1000 98 93 153.0 153.0 2
25 125 13.98 27.98 -4065  -2000 226 1000 98 93 153.0 153.0 2
26 130 1398 27.98 -4060 -2000 226 1000 98 93 1585 1585 2
27 135 1398 2798 -4060 -2000 226 1000 98 93 1585 158.5 2
28 140 13.98 27.98 -4060 -2000 226 1000 98 93 1585 1585 2 7
20 14F 12 Q0 27 Qo ANCRE helalainl bt o = 10NN Qo Qo 1FO R 1FO R 2
< [ ?
31 records received from equalizer.

Figure 18. 70/80 Series Equalizer Battery States Data Logging Window

To read logged data, cl i ck t he fAReado button and specify the number
maximum number of records that can be read is 16384.

Battery status data read from the Equalizer is displayed in a list box on the left of the window. The data can be saved
to a text file by clicking the fiSaveod butt on.furtfiehaalysie xt |
or use Vanner CAN Data Analyzer to display the data in curves, as described in section 5.3.

Click the ASetupd button to specify the data | ogging spe
(number of data records to log). The logging speed can be chosen from 1 record per second to 1 record per hour.
The corresponding logging interval is 1 through 3600 (seconds). The logging length can be 1 through 16384. Data
logging will stop when the specified number of records is logged. The user can specify a length greater than 16384 to
enable continuous data logging. Please note that even in continuous mode, a maximum of 16384 data records can
be saved in the RAM chip. However, when this number is reached, the new data will overwrite old data to continue

logging.
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5.4.4Equalizer Diagnostic Messages Window

The Diagnostic Message Window can be used to inspect Diagnostic Messages (DM1) sent from the Equalizer. The
user can also request DM1 message, Software 1D, and Component ID information from the Equalizer. Click the "View
Diagnostic Messages" button to open the Diagnostic Messages Dialog as shown in Figure 19. The DM1 messages
are sent once per second if any faults are detected by the Equalizer. If no fault is detected, DM1 messages are sent
only upon request by clicking the "Request DM1 Message" button. In case of multiple faults, DM1 messages will
come in BAM mode as detailed in the 70/80 Series Equalizer CAN Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button. The data returned will
be in the format of "1EQ8031*", with two digits before ending *' denoting the software version number (3.1 for this
example). The component ID message is sent upon request by clicking the "Request Component ID" button. The
data returned will be in the format of "*EQ8003*", with two digits before ending ™' denoting the hardware version
number (0.3 for this example).

Diagnostic Messages

Over Yoltage Fault Under Yoltage Fault Imbalance Fault Equalizer Fault
Temperature Sensor Fault Single Current Sensor Fault Dual Current Sensor Fault

Transmitted: 18EATE41 DA FE 00 00 00 00 00 00

Received Software ID: 18FEDATE 31 4551 38 3033 31 24 1 EQ803 1 *
Software ID received: 1TEQB031*

Transmitted: 18EA1E41 EB FE 00 00 00 00 00 00

Received Component |D: 18FEEB1E 24 4551 38 30 30 33 24 %
Component D received: “EQB8003"

Transmitted: 18EA1E41 CA FE 00 00 00 00 00 00
Received DM1: 18FECATE 00 FF 00 00 00 00 FF FF

No active DTC found *E Q 8003*

Eat Request Component 1D

Request Software |D

% Request DM1 Message

X | Esit

Figure 19. 70/80 Series Equalizer Diagnostic Messages Window
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5.5 90 Series Converter Isolator Dashboard

With this dashboard, the user can

A view the running status of the converter isolator, as well as the fault signals
view the status data of batteries, such as voltage, current, SOC, SOH, etc
set battery and converter input/output parameters

view the diagnostic CAN messages

> > >

5.5.1 Converter Isolator Dashboard Main Window

Click the "Converter Isolator" button in the Vanner CAN Interface main window to open the 0 Series Converter
Isolator Dashboarddas shown in Figure 20.

The top left section of the window displays input/output voltage, current, and temperature of battery. The middle left
section displays the internal temperature of the converter isolator.

The heartbeat information is shown as a red fdhearto. It

The bottom left section of the window shows the battery status information, which includes SOH (State of Health),
SOC (State of Charge), SOCach (Achievable SOC), U (Time to Run), Up (Time to Run Adjusted by SOH and
Temperature of Battery), and the major and minor states of battery.

(1) Battery Major States:

A Charge

A Discharge

A Quiescent
(2) Battery Minor States:
A Boost charge
Bulk charge
Floating charge
Fully charged
Open circuit
Open circuit poor
Trickle charge
Battery bad
Parasitic
Start
Cold start
Virtual cell

I I DD D D D D D> D

The bottom right section shows the converter isolator status and the fault information. The corresponding light bar will
be on when it is active.

The top right section contains al/l the control buttons.
clear all saved error flags. Error flagssuch as #fAExternal 24V 1l nput Faul t o,

fi |
Temper at uares aFvaeud tadt power down and can only be cleared b
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The middle right section is a list box which contains all parameters changed by the user by clicking the control
buttons.

Please refer to the 90 Series Converter Isolator CAN Specifications for details about the converter isolator control,
status, and fault information.

Series Converter Isolator Dashboard

Converter |solator Control

20

.'Itl'l'l'lll'l I'f,‘l;‘,- i
]

Vin-
276

..I,L"»'||||'|"’JJ ’,
),’

|batt - A

24.4

Converter |solator Intemal Temperature

Bus
Bar

Enable CAN On/0ff Control

20 40 \ Factory Reset
.-\'t'\'n_'l.lt Ll l Hiefyy

\ ...\\\_ i ,"!r/ .
O £l
| Out = A Yy Reset Battery States

Set Battery and
Input/Qutput Parameters

Boost
Power
Stage

Wiew Diagnotic Messages

Buck
Power
Stage HEARTBEAT

Isolator ON-and Running External 24% Output Fault

Boost Charge
Batte ry States Bulk Charge Isolator C&N Power Status Input Over Voltage Fault
Floating Charge CAN Control Enabled Input Under Yoltage Fault
. Fully Charged
f . : —— Output Over Voltage Fault
Open Circuit
Quiescent Open Circuit Poor Output Under Yoltage Fault
. . Step-Down
Time ta Run (Min) i
Jickie.Charge Sensor Supply Voltage LOW
Parasitic
Start Over Temperature Fault Isolator ON but ZERD Current
Discharge
100% B 95% Cold Start External Ground Fault Isolator Shutdown
z z g Virtual Cell
SOH sSOC S0OCach Adjusted Time to Run [Min) Extemnal 24V Input Fault Current Limit by Temperature

Figure 20. 90 Series Converter Isolator Dashboard

5.5.2 Set Battery and Input/Output Parameters Window

Clickthei Set Baad Itpet/OytputP ar a met er s dhe BantetteolsolatorrDashboard to open the flJpdate
Converter Isolator Battery and Input/Output Parameters Windowoas shown in Figure 21.
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Update Isolator Converter Battery and Input/Output Parameters

90-60 Battery and 1/0 Parameters - Double click to change. When done, click <Update ...> button to download to 90-60.
Parameter I Description l Value I Status l Fead Farameiers From:
Isolator Converter
Profile No The number of the battery profile 101 READ_OMLY
Battery Type Battery brand and type Exide ETAGM READ_OMLY
Mj Number of cells in each battery B READ_ONLY
C r rating of each battery (Ahr) READ_ONLY
" READ_ONLY
our rating of each battery [Ahr) READ_ONLY Update All Parameters
C rating for Ahr READ_ONLY
Battery cranking current per batte READ_ONLY
Endpoint valta f READ_OMLY
Gain of SOC READ_ONLY
of READ_ONLY Update Parameters That
READ_ONLY Have Been Changed
READ_ONLY
READ_ONLY
Charging READ_ONLY
Charging eff READ_ONLY
Temperature canstant of battery 1/ READ_ONLY Factory Reset
R ated temperature of battery (C) READ_ONLY
Number of batteries connected in parallel RE&AD
Charge current threshold per battery [4) READ
Discharge current threshold per battery [4) READ
Boost charge current threshold per battery (&) READ 3
Start current threshold per battery (&) READ Update Battery Profile
thCS Cold start current threshold per battery (&) READ
BCLfsd Low range current sensor full scale deflection (&) READ
BCHfsd High range current sensor full scale deflection (&) READ
soC State of charge of battery (%) RE&D
SOH State of health of battery (%) READ
Iny/Limit Isolator Converter Input Yoltage Limit %) READ
OutCLimit Isolator Converter Output Current Limit [4) READ
OutLimit Isolator Converter Output Voltage Limit [) READ
Chargeslgorithm Charging Algorithm: 0-none 1-custom 2-predefined 3-curve READ
BulkVVoltage Bulk Charge Yoltage [¥/) READ
FloatVoltage Float Charge Yoltage [V] READ ;
TempCoeff Battery Temperature Coefficient [mV) RE&AD Exit

Figure 21. Converter Isolator Battery and Input/Output Parameters Window

A list box on the left side of the window shows all parameters used by the Converter Isolator. The current value of

each parameter can be read abraacrke ttey sp rFea soan nlgs otl ma off ReCach viR
any parameter in the Iist that is not marked as AREAD_OI
AUpdate Al Parametersodo or fAUpdate Par ame tngessothe BanterteHa v e
Isolator. This will cause the dashboard to send several CAN messages to the Converter Isolator for corresponding

par ameter changes. Pl ease note that the wuser al ways ne
Parameters That Have Been Changedo button to apply the changes

The AREAD_ONLYO parameters are related to a specific b
upl oading a different batteryBpatbéilyyePrdobi deothustor)] ia
open to let user select the desired battery profile file (please contact Vanner for proper battery profiles files for your
application), as shown in Figure 22.

I
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Look in: I () Battery Profiles L‘ & & B
|#J001-East Penn 8A31DT.519; |#] 007-Genesis XE95.519
|#] 002-Deka 7731.519 |#] 008-Exide EXHC-200D.519
B 003-Deka Dominator 8G31.519 [ﬂ 009-Lifeline GPL-4DL.s19
[ﬂ 004-Lifeline GPL-31T.519 m 015-Odyssey Extreme 31-PC2150.s.
[T:] 005-Lifeline GPL-30HT.s19 E‘J 016-Optima 34 Red Top.s19
E] 006-Lifeline GPL-8DL.s19 l_i] 017-Trojan OverDrive AGM31.519
£ ‘ | &
Files of type: IS-FI ecord Files [*.519) L] Cancel |
4
ad

Figure 22. Battery Profile Selection Window

Once a battery profile is selected, the battery data stored in the file will be automatically sent to Equalizer. A status
bar is displayed to show the progress, as shown in Figure 23.

When all data is successfully loaded in the Equalizer, a message box will pop up, as shown in Figure 24.

Click AOKO t o r ea dheBqudlizerdoatheauseetd venfys f r om

Caution: If any problem occurs when updating the battery profile, repeat above steps until a successful
update is obtained. An incomplete profile update may have unexpected results in battery monitoring.

A "Factory Reset" button is provided to reset all parameters to factory default values. Please note that all saved
data from user input or from battery monitoring will be lost by resetting. The battery profile will not be changed
byafiFact ory Reseto.
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90-60 Battery and 1/0 Parameters - Double click to change. When done, click <Update ...> button to download to 90-60.

Parameter ] Description I Value ] Status

Profile No The number of the battery profile 101 READ_OMLY
Battery Type Battery brand and type Exide 6TAGM READ_ONLY
Nj Number of cells in each battery READ_ONLY
C Peukerts &hr rating of each battery [&hr) READ_ONLY
n Peukerts number of battery READ_ONLY
Ahr Amp our rating of each battery [Ahr] READ_ONLY
Chr C rating for shr READ_ONLY
BCC Battery cranking current per battery [4) READ_ONLY
Ve Endpoint voltage of battery per cell [\ READ_OMLY

SOC_DCY_offset
Ef0_RO

thCS

BCLfsd
BCHfsd
socC

SOH
InLimit
OutCLimit
OutiLimit
Chargeslgorithm
Bulkoltage
Floatvoltage
TempCoeff

Gainof SOC
Dffset of ¢
Charging eff
Charging eff
Charging eff
Charging eff
Charging eff $
Temperature constant of battery (1
Rated temperature of battery (C)

Number of batteries connected in parallel
Charge current threshold per battery [4)
Discharge current threshold per battery [4)
Boost charge current threshold per battery &)

Start current threshold per battery (&)

Cold start current threshold per battery ()

Low range current sensor full scale d

High range current sensor full scale deflection (&)

State of charge of battery (%)
State of health of battery (%)
|solator Converter Input Yoltage Limit

|solator Converter Output Current Limit (&)
Isolator Converter Output Voltage Limit [¥)

Charging Algorithm: 0-none 1-custom
Bulk Charge Yoltage [¥/)
Float Charge Yoltage [¥]
Battery Temperature Coefficient [mV)

eflection (&)

[+/]

2-predefined 3-curve

READ_ONLY
READ_ONLY
READ_ONLY
READ_ONLY
READ_ONLY
READ_ONLY
READ_ONLY
READ_ONLY
READ_ONLY
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ
READ

Read Parameters From
Isolator Converter

Update All Parameters

Update Parameters That
Have Been Changed

Factory Reset

Stop Updating Profile

Writing Flash ...

Exit

Figure 23. Converter Isolator Input/Output Parameters Window

Vanner CAN Interface

a

Battery profile successfully loaded to 90-60,
Click OK to read back from 90-60.
Please verify all parameters are correct.

Figure 24. Update Battery Profile Message
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5.5.3 Converter Isolator Diagnostic Messages Window

The Diagnostic Message Window can be used to inspect Diagnostic Messages (DM1) sent from the Converter
Isolator. The user can also request DM1 message, Software ID, and Component ID information from the Converter
Isolator. Click the "View Diagnostic Messages" button to open the Diagnostic Messages Dialog as shown in Figure
25,

The DM1 messages are sent once per second if any faults are detected by the Converter Isolator. If no fault is
detected, DM1 messages are sent only upon request by clicking the "Request DM1 Message" button. In case of
multiple faults, DM1 messages will come in BAM mode as detailed in the 90 Series Converter Isolator CAN
Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button. The data returned will
be in the format of "1906005*", with two digits before ending *' denoting the software version number (0.5 for this
example).

The component ID message is sent upon request by clicking the "Request Component ID" button. The data returned

will be in the format of "*906002*", with two digits before ending *' denoting the hardware version number (0.2 for this
example).

Diagnostic Messages - Converter Isolator

Over Yoltage Fault Under Yoltage Fault Imbalance Fault Converter Isolator Fault

Transmitted: 18EABODS DA FE 00 00 00 00 00 00

Received Software ID: 18FEDABD 31 39 30 36 30 31 34 24 1 90 60 1 4*
Software |D received: 1906014*

Transmitted: 18EABODS EB FE 00 00 00 00 00 00 ’

Received Component ID: 18FEEBBO 24 33 30 36 30 30 32 24 Gy

Component ID received: 906002 Request Software ID

*906002*

l}ﬁ Request Component 1D

Eat Request DM1 Message

@ Esit

Figure 25. Converter Isolator Diagnostic Messages Window
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5.6 HVDC Dashboard

With this dashboard, the user can

A view the running status of the DC/DC converter, as well as fault signals

view the input/output voltages and currents, and temperatures of the control board and power stages

display above information in curves

save and open data curves

set the output voltage of the DC/DC converter

view diagnostic CAN messages

simulate transmission of engine RPM messages to start the DC/DC converter if not connected to the vehicle
CAN bus

simulate transmission of converter On/Off control messages if not connected to the vehicle CAN bus

view low voltage battery status such as SOC, SOH and charge/discharge state (reserved for future integration
with 80 series equalizer and sensors)

> > > > >

> >

5.6.1 HVDC Dashboard Main Window

Click the "HVDC Converter" button in the Vanner CAN Interface main window to open the HV DC/DC Converter
Dashboard, as shown in Figure 26.

The top section of the window displays the input/output voltages and currents, as well as temperatures of the control
board (T_CTRL) and power stages (high voltage side T_HV and low voltage side T_LV).

The bottom left section shows the converter status and fault information. The corresponding light bar will be on when
it is active.

The bottom right section of the window shows battery status information for the low voltage battery which includes

SOH (State of Health), SOC (State of Charge), SOCach (Achievable SOC), U (Time to Run), Up (Time to Run
Adjusted by SOH and Temperature of Battery), and the major and minor states of thebat t er y . This fu
been implemented in the current version of the DC/DC converter software. It is reserved for future use.

The middle left section of the window shows engine RPM information. The Engine-RPM-turn-on version of DC/DC
converter will be turned on only if the engine speed is above 400 RPM. The engine RPM received in CAN messages
will be shown here. To turn on the DC/DC converter without connecting to the vehicle CAN bus, the dashboard can
simulate the transmissionofengi ne RPM messages by <clicking the ATransm

The middle center section of the window shows converter control buttons for CAN-command-turn-on-off version of
DC/ DC converter. Click ATFHwuman OrG shgtt com thesemavEANET ,
to send CAN-turn-off message to the converter.

Caution: Do NOT try to send engine RPM messages or CAN turn-on/off messages from the dashboard if it is
connected to the vehicle CAN bus. The messages sent from the dashboard may cause conflicts with the
engine speed messages transmitted from the engine controller or the CAN turn-on/off messages transmitted
from the hybrid control module.
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The middle right section of the window contains the control buttons and heartbeat information. Heartbeat information

is shown as a red fhearto. It wi |l b e b e dheiqgunick statds ofthe a r t |
slave (or secondary) unit is displayed here too. Please refer to the HYDC CAN Specification for details about HV

DC/DC converter control, status, master/slave operation, and fault information.

- Hybrid Beltless Alternator / High Yoltage DC/DC Converter Dashboard
HYDC On/0ff Control

¢ Engi 5 Updat
8 0 Engine RPM CAN Command  Update

400 600 20

10
II.\\\“.".'.IIHI.. sy,

akeitliengg, 7
N ;

28.1

400
kllllhllm.,/

HV Input Current T_HY T_CTRL T_LV LV Output Current
Engine Speed Vit Dats Converter Control Slave ON
300 400 FI\F'M 500 Engine Speed Curve Set Qutput Voltage | Battery Management ON
3 | Received (RPM]: Tum ON | Tum OFF | Slave Fault
” - D_YieW : CAN Command Received:
lagnostic View Slave
Messages CAN ON CaN OFF HBEA Status
Converter Status and Fault Indication Low Yoltage Battery Status
DC/DC Converter O Eng;ﬁ [R)Eg IL'SSV: o Charge Bulk Charge
Battery Voltage [V] Floating Charge
HYPS Imbalance Fault Over Temperature Fault Fully Charged
Open Circuit
Input Over Voltage Fault Input Under Voltage Fault T|me to Run [Mln] S
Open Circuit Poor
Output Over Voltage Fault Output Under Yoltage Fault pcklsbhoe
Ad|usted Time to Run [Min) Petoute
Output Over Load Fault Owver Mazimum Current Fault : Start
100% Q 100% Q@ 100% Discharge Cold Stat
+12v Power Supply Failure LY Gate Drive +12V Failure S0Cach Ballery Temperaturs [oC) Virtual Cell

Figure 26. HVYDC Dashboard

Theoutputvol t age of the converter can be adjusted between 2
open the Set Output Voltage window, as shown in Figure 27 - a. Choose the desired voltage and hit OK to send the
corresponding CAN message to the DC/DC converter. The new output voltage setting will be stored in none-volatile
memory of the DC/DC converter so it will not be lost at power down.

Please note that the existing voltage/current settings on the DC/DC converter cannot be read back via CAN

bus. When the Set Output Voltage window is open, the factory default values are shown as reference. They

d o nréetessarily represent the actual settings on the converter.
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The HVDC can be turned on by either engine RPM CAN message or specific CAN on/off command message. The

configuration i s di spgiddieoétde main wifdeW W& On /
can change the configuration by <clicki
shown in Figure 27 - b. Make the selection and click OK.

current sof t war e

Set Output Voltage @
Set Output VYoltage [V): |28.5

 Low Yoltage Battery Management — o

o Enable B attery Management l

Set Maximum Charge Current [&]: |75

Lo [ L ] GO F L=

b |
0 50 100 150 200 250 300

Set Minimum Output VYoltage [¥): 26

System Default Settings ‘

Cancel |

a. Set Output Voltage Window

Set HYDC On/Off Control %]

" Tum On/0ff by Engine RPM
" Tum On/0ff by CAN Command

Cancel |

b. Set On/Off Control Window

Figure 27. Set HYDC Parameters Window

ng

fiUpdateo

buttc
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5.6.2HVDC Dashboard For Slave Unit

The Vanner HBA supports two HBAs operating in master/slave (or primary/secondary) mode. In such circumstances
the main dashboard displays the status of the master unit and the summation of the input/output currents. The status
of the slave unit can be seen by clicking the "View Slave HBA Status" button in the Vanner CAN Interface main
window. This will open the HV DC/DC Converter Slave Unit Dashboard, as shown in Figure 28.

. Hybrid Beltless Alternator / High Voltage DC/DC Converter Dashboard - Slave Unit

400 600 -

“{"I‘ ! [ Iy G

‘J

200

10 20 20 0
'.\'li\l" vt 'rl-" .","J, e -40 = -40 -40 -4 ) 'l.'l.kl'llll””-"i,l"r

A
13.2

HV Input Current T_HV T_CTRL T_LV LV Output Current

Converter Status and Fault Indication
DC/DC Converter ON Enggﬁ Ez{: I'_'g;\; o HYPS Imbalance Fault Over Temperature Fault

Input Over Voltage Fault Input Under Voltage Fault | Dutput Over Yoltage Fault  Output Under Voltage Fault Reference Output Voltage

300

A Ma:::l;nlj:n L +124 Power Supply Failure LV Gate Drive +12V Failure Yiew Diagnostic Messages

HEARTBEAT

Output Over Load Fault

Figure 28. HVDC Dashboard i Slave Unit

The slave HBA dashboard is similar to the main window, but with less information and no controls. The operation of
the slave unit is controlled by the master unit. Please refer to the HVYDC CAN Specification for more information.
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5.6.3HVDC Data Curves Window

The operating data of the HVYDC can be displayed and recorded as data curves. Click thei Vi ew Dat a

on the HVDC dashboard to open the View Data Curve window as show in Figure 29.

View Data Curve

Cur v e

Open saved data file &
B Log data in file .

Ihigh

(&)

Data values at
cursor position

900
(Seconds)

1500
Tine

1800

Thigh:

Vbatt:

Ilow:

The:
Tlv:

RPM: ‘
Data at cursor
Time:
Thigh:

Vbhatt:

Ilow:

Thw:

RPM:
Y-i4xis Zoom

1 Zar

2012-09-10
09:40:47

Figure 29. HVYDC Data Curves Window 1 Real Time Data

The following operating data is displayed:

1 Vhigh - input voltage

1 lhigh - input current

1 Vlow - output voltage

1 Vbatt T battery voltage (when connected to Vanner 80-series CAN equalizer)
1 llow - outputcurrent

1 Tctrl - control board temperature

Vanner CAN Interface User Manual
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1 Thv - high voltage power stage temperature
1 TIv - low voltage power stage temperature
1 Tbatt T battery temperature ((when connected to Vanner 80-series CAN equalizer)

Additional data i Engine RPM T recorded but not displayed as curve.

Data curves are displayed in pages. One page displays 30 minutes (1800 seconds) of data. Usethefi Page Upo
i Page Do wnbiowde ¢hroegh pages.

The white vertical cursor bar indicates the latest data points. Curves on the right side of the cursor represent old data
(if available) that will be overwritten by new data. (Data is overwritten graphically only. It can be saved continuously
in a text file which is explained later in this section.)

To check data values at any given time, the user can move a pink cursor bar by hitting the arrow keys (left, right, up,
and down). The user can also click the left mouse button inside the data curves window to position the cursor.

The Y-axis of the data curves can be scaled to three different levels for better viewing of the curves. Click the three
buttons at the bottom right corner of the data curves window to change y-axis scaling settings:

1 Full 71 the full possible range for each data curve will be used

1 Data i maximum and minimum values of recorded data will be used

1 User 1T User specified lower and upper ranges for each data curve will be used

The default full range for each data curve is as follows;
T Vhigh 1 [500V, 1000V]

lhigh T [0A, 40A]

Vlow, Vb att 71 [10V, 35V]

llow 71 [OA, 800A]

Tctrl , Thv, Tiv,Thatt i [-40°C, 110°C]

=A =4 -4 -4

The data curves can also be logged into text files. Clickthe i St ar t  huttay gn thee gop right corner of the data

curves window (see Figure 29) to start logging data. The buttontextwilc hange t o 7 Swhenpoggingigani n g o
A green blinking message fiData Loggingéd i s Zliclsthe bdttors pl a
again to stop logging. The button text willchangeba ¢ k t o # St.dmetsavdd dajadile oag lde opened later in
data curves window by <clickinghf$thar th Olpukan.gltiEandaleothe dpentahdo n  n
graphed in Vanner CAN Data Analyzer, as described in section5.3. The fiSave Al |l 0 button wi
into a data log file.

When a saved data file is open, the data curve window will change slightly as shown in Figure 30. The latest data

values portionisre pl aced by data file information and a bswatestdin t
the same: use APage Up o brawsathrdughapages; uBesoawowkeykoe maise buiton to move
pink cursor for data values; and scalethey-ax i s by c¢licking the AFull o6, #ADataod,

Clickthei Cl| ose Data Cur ve Fthéreabtimédatatuoves. t o return to

The data curves are recorded at a rate of every 3 seconds. If for any reason the new data is not received from the
CAN bus within 3 seconds, there will be a gap (blank point) on the data curves. The latest data cursor (white) will
keep scrolling to the right. A gap in the data curves indicates data lost in CAN communication.
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High Voltage DCIDC Converter Voltage, Current, and Temperature Curves  [STYA] | (TYEYRY| ETTARYTLN

’ Page of 3

File saved at:

Ihigh

(&) 2| .. . DU T S L T ST T e Close Data Curve File

Ybhatt 5 5 5 St 5 5 5 i 5 5 5 Sp o 5 5 SRR 5 e S 5 Data at cursor
(V)
Time:

Thigh:

2012-09-10
Tine (Seconds) 09:01:19

Figure 30. HYDC Data Curves Window i Open Saved Data

Note: when two HBAs work in parallel mode (master/slave), the data curves show the total input/output currents by
two HBAs.
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5.6.4 HVDC Diagnostic Messages Window

The Diagnostic Message Window can be used to inspect Diagnostic Messages (DM1) sent from the HVDC. The user
can also request DM1 message, Software ID, and Component ID information from the HVDC. Click the "View
Diagnostic Messages" button to open the Diagnostic Messages Dialog as shown in Figure 31.

The DM1 messages are sent once per second if any faults are detected by the HVDC. If no fault is detected, DM1
messages are sent only upon request by clicking the "Request DM1 Message" button. In case of multiple faults, DM1
messages will come in BAM mode as detailed in the HYDC CAN Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button. The data returned will
be in the format of "1HVDCO08*", with two digits before ending *' denoting the software version number (0.8 for this
example).

The component ID message is sent upon request by clicking the "Request Component ID" button. The data returned
will be in the format of "*HVDCO02*", with two digits before ending *' denoting the hardware version number (0.2 for
this example).

Diagnostic Messages - Master HBA

Owver Yoltage Fault Under Yoltage Fault Over Temperature Converter Fault Over Current Fault

Transmitted: 18EA1441 DA FE 00 FF FF FF FF FF

Received Software 1D: 18FEDATA 31 48 42 41 50 33 30 24 *
Software ID received: THBAP30™

Transmitted: 18EA1441 EB FE 00 FF FF FF FF FF

Received Component |D: 18FEEB14 24 48 42 41 50 33 30 24

Component |D received: *HBAP30" Cm Request Software ID |

*HBAP30*

Gat Request Component 1D

Bai Request DM1 Message

o Automatic Roll Call

X Esit

Figure 31. HVYDC Diagnostic Messages Window
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5.7 Standalone Battery Monitor Dashboard

With this dashboard, the user can

A view the running status of the standalone battery monitor, as well as the fault signals
view the voltage, current, and temperature of the batteries

view the battery status such as SOC, SOH, charge/discharge state, etc

set the battery parameters

view the diagnostic CAN messages

> > > >

5.7.1 Standalone Battery Monitor Dashboard Main Window

Click the "Battery Monitor" button in the Vanner CAN Interface main window to opent h &tanflalone Battery Monitor
Dashboardoas shown in Figure 32.

The top section of the window displays the battery voltage, current, and temperature of the two batteries (according
to system configuration). Thehear t beat i nf ormation is shown as a red fAhe
are received regularly.

The bottom left section of the window shows the battery monitoring information, which includes SOH (State of
Health), SOC (State of Charge), SOCach (Achievable SOC), U (Time to Run), Up (Time to Run Adjusted by SOH
and Temperature of Battery), and the major and minor states of batteries:

(1) Battery Major States:

A Charge

A Discharge

A Quiescent
(2) Battery Minor States:
A Boost charge
Bulk charge
Floating charge
Fully charged
Open circuit
Open circuit poor
Trickle charge
Battery bad
Parasitic
Start
Cold start
Virtual cell

I I I I D D I D D D D D

The bottom right section shows the battery monitor status and the fault information. The corresponding light bar will
be on when it is active.

The middle right section contains all the control buttons of the Standalone Battery Monitor Dashboard.

Please refer to the Standalone Battery Monitor CAN Specification for details about the battery monitor control, status,
and fault information.
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Standalone Battery Monitor Dashboard - 24¥/1 2V Dual Yoltage System - Sensor Input Mode E]_

1 - 6 9 12
e i{w\llhl!u[ /, 5 ,,.\1gkl||||ﬂa,}, 5 15

V4 -/ ", = \\ VA2V a8

200 0 200 - -200 200
400 i1\nu'|uu|n||h:../“; 400 : : 400 H\mm|u1nl|fm;;,ff 400

124(- Ay 50 an w12 A

145

24V Battery States T

Charge
Floating Charge
y Fully Charged
HEARITBEAT
Open Circuit Poor
Trickle Charge Set Battery Parameters ..
Tlme to Run [Mm] Parasitic
Data Logging ...
100% J| 100% Dischiarge o
Cold Start Diagnostic Messages ...
SOH S0Cach ﬂd|usted Time to Run (Min) Yirtual Cell
1 2V B tt St t Boost Charge o o
a e ry a es Charge Bulk Charge Start Engine Stop Engine
Floating Charge
Fully Charged Current Sensor CT1 Fault
Current Sensor CT2 Fault
Open Circuit Poor
Il | Tk Chage External Ground Fault
Time to Run [Mm] Parasitic Over Yoltage Fault
Start
100% @ 1002 § 1002 Discharge A Under Yoltage Fault
Cold Start
SOH S0Cach Ad|usted Time ta Run (Min] Virtual Cell Temperature Sensor Fault

Figure 32. Standalone Battery Monitor Dashboard
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5.7.2Update Battery Parameters Window

This window is provided for the user to update the battery parameters if they differ from factory default values.
Correct battery parameters are needed by the battery monitoring algorithm to accurately monitor battery status. Click

the "Set Battery Parameters" button on the Equalizer Da
Di al ogo aFiguelB.wn i n

Update Battery Parameters E] i @

Battery Parameters - Double click to change. When done, click <Update ...> button to download to Equalizer.
Read Parameters From
Parameter | Description l Value l Status I Battery Monitor
Profile No The number of the battery profile 100 READ_ONLY
Battery Type Battery brand and type Hawker ETAGM READ_ONLY
Nj Number of cells in each battery 5} RE&AD_ONLY
C Peukerts &hr rating of each battery [&hr) READ_ONLY
n Peukerts number of battery READ_ONLY Update All Parameters
Ampel ur rating of each battery [Ahr) RE&AD_ONLY
C rating for &hr READ_ONLY
Battery king current per battery (&) READ_ONLY
Endpoir attery per cell READ_ONLY
in Gain of READ_ONLY Update Parameters That
set Offset of EAD_ONLY Have Been Changed
Charging effc READ_ONLY
Charging READ_ONLY
Charain READ_ONLY
Ef30_95 Charging effciency wk READ_ONLY
Ef35 100 Charging i READ_ONLY Factory Reset
Te Temp nt of battery [1/C) READ_ONLY
Tr Rated temperature of battery (C) READ_ONLY
Nb Number of batteries connected in parallel READ
thC Charge current threshold per battery (&) READ
thD Discharge current threshold per battery [4) READ
thEC Boost charge current threshold per battery &) READ Update Battery Profile
thS Start current threshold per battery (&) READ
thCS Cold start current threshold per battery (&) READ
BCLfsd Low range current sensor full scale deflection (&) READ
BCHfsd High range current sensor full scale deflection [4) READ
0VSet Over voltage setpoint V) READ
UvSet Under voltage setpoint [¥) READ
FTimer Fault detection delay [sec) READ
SOCc24 State of charge for 24V battery [%) READ
SOH24 State of health for 24 battery (%) READ Voltage Calibration
soci2 State of charge for 12 battery [%) READ
SOH12 State of health for 12V battery (%) READ
SOC_EngineOn SOC setpoint to turn on engine (%) 40 READ
SOC_EngineDff SOC setpoint to turn off engine (%) 80 READ
SOC_LoadOff SOC setpoint to turn off all loads (%) 20 READ Exit
VoltageLevel System voltage levels 2412 Dual READ

Figure 33. 70/80 Series Equalizer Battery Parameters Window

A list box on the left side of the window shows all parameters used by the Standalone Battery Monitor. The current
value of each parameter can be read b aBateryMgnitopr ebsustitrogn .t D

cick any parameter in the |ist that is not marked as AREA
click fAUpdate Al Parametersodo or AUpdate Par amet eBatteryThat
Monitor. This will cause the dashboard to send several CAN messages to the Battery Monitor for corresponding

par ameter changes. Pl ease note that the wuser al ways ne

Parameters That Have Been Changed8attéryuMotitorn t o apply the ¢
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The AREAD_ONLYO parameters are related to a specific b
upl oading a different battery profile. To do this, <clic

open to let user select the desired battery profile file (please contact Vanner for proper battery profile files for your
application), as shown in Figure 34.

I

Open @

Lok in: I () Battery Profiles l_l & ¥ B3
o5 7 = A
!lﬂéOOI-East Penn 8A31DT.519} [ﬂ 007-Genesis XE95.519
|#] 002-Deka 7731519 |#] 008-Exide EXHC-200D.519
l»i] 003-Deka Dominator 8G31.519 Ii] 009-Lifeline GPL-4DL.519
l.i] 004-Lifeline GPL-31T.519 m 015-Odyssey Extreme 31-PC2150.s.
|#] 005-Lifeline GPL-30HT.s19 |#]016-Optima 34 Red Top.s19
E] 006-Lifeline GPL-8DL.519 lﬁ 017-Trojan OverDrive AGM31.519
< \ 2>
File hame: I".s1 9
Files of type: IS-H ecord Files [*.519) j Cancel I

= |

Figure 34. Battery Profile Selection Window

Once a battery profile is selected, the battery data stored in the file will be automatically sent to the Battery Monitor. A
status bar is displayed to show the progress, as show in Figure 35.

When all data is successfully loaded in the Battery Monitor, a message box will pop up, as shown in Figure 36.
Click AOKO t o r e a dhe Raktdry Morator Bomthe tiserrtosverify.r o m

Caution: If any problem occurs when updating the battery profile, repeat above steps until a successful
update is obtained. An incomplete profile update may have unexpected results in battery monitoring.

A "Factory Reset" button is provided for Battery Monitors to reset all parameters to factory default values. Please
note that all saved data from user input or from battery monitoring will be lost by resetting. The battery profile
wi || not be changed by AFactory Reseto.

Another button, "Voltage Calibration", is used for factory calibration. This is a two-step procedure to calibrate voltage
sensing. In step 1, accurate 28V and 14V voltages need to be connected to the Battery Monitor. In step 2, accurate
24V and 12V voltages need to be connected to the Battery Monitor. Voltage sensing gains and offsets will be
calibrated from these values. Inaccurate voltages in any step will result in incorrect voltage calibration. This function
is reserved for Vanner production team only. Calibration results are saved in EEPROM of the Battery Monitor that
can be read at power up. Please note that "Factory Reset" will erase this data.
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Update Battery Parameters E] ,7 @

Battery Parameters - Double click to change. When done, click <Update ...> button to download to Equalizer.
Read Parameters From
Parameter I Description [ Value ] Status l Battery Monitor
Profile No The number of the battery profile 100 READ_ONLY
Battery Type Battery brand and type Hawker ETAGM READ_ONLY
Nj Number of cells h battery 3 READ_ONLY
C Peukerts Ahr rating o -h battery [&hr) 0 READ_ONLY
n Peukerts number of bal READ_ONLY Update All Parameters
Shr Ampere-hour rating of each battery [&hr] READ_ONLY
Chr C rating for &hr READ_ONLY
READ_ONLY
READ_ONLY
READ_ONLY Update Parameters That
READ_ONLY Have Been Changed
READ_ONLY
READ_ONLY
READ_ONLY
Ef30_95 Charging e READ_ONLY
Ef35_100 Charging effciency when READ_ONLY Factory Reset
Tc Temperature co Y [ READ_ONLY
Tr Rated temperature of battery (C) READ_ONLY
Nb Number of batteries connected in parallel READ
thC Charge current threshold per battery (4] READ 5
thD Discharge current threshold per battery [4) READ
thBC Boost charge current threshold per battery [4) READ Stop Updating Profile
thS Start current threshold per battery (&) READ
thCS Cold start current threshold per battery (&) READ
BCLfsd Low range current sensor full scale deflection (&) READ |
BCHfsd High range current sensor full scale deflection [4) READ \Writing Flash
0VSet Over voltage setpoint [V) READ a
UvSet Under voltage setpoint [V) READ
FTimer Fault detection delay [sec) READ
SOCc24 State of charge for 24V battery [%) READ
SOH24 State of health for 24 battery (%) READ Voltage Calibration
soci2 State of charge for 12 battery [%) READ
SOH12 State of health for 12V battery (%) READ
SOC_EngineOn SOC setpoint to tum on engine [%) 40 READ
SOC_EngineDff SOC setpoint to tum off engine (%) 80 READ
SOC_LoadOff SOC setpoint to tum off all loads (%) 20 READ Exit
VoltageLevel System voltage levels 2412 Dual READ

Figure 35. Standalone Battery Monitor Battery Parameters Window i Update Battery Profile

Vanner CAN Interface @

Battery profile successfully loaded to Battery Monitor,
! Click OK to read back from Battery Monitor,
Please verify all parameters are correct.

Figure 36. Update Battery Profile Message
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5.7.3 Battery States Data Logging Window

Battery status information can be logged in two RAM chips (if populated) at a user-specified rate. The logged data
will be lost if the ignition signal to the Battery Monitor is turned off but it can be read out before that via CAN bus. The
Standalone Battery Monitor Dashboard provides this reading function. Click the "Data Logging" button on the
Standal one Battery Monitor Dashboard to open tkgureB7Batter

To read | ogged dat a, click the AReadd button and dipeeci f
maximum number of records that can be read is 16384.

Battery status data read from the Battery Monitor is displayed in a list box on the left of the window. The data can be
saved to a text file by <clicking ttéddatefirBoaMiceosoft Bxael fordunther T h e
analysis.

Click the ASetupd button to specify the data | ogging spe
(number of data records to log). The logging speed can be chosen from 1 record per second to 1 record per hour.
The corresponding logging interval is 1 through 3600 (seconds). The logging length can be 1 through 16384. Data
logging will stop when the specified number of records is logged. The user can specify a length greater than 16384 to
enable continuous data logging. Please note that even in continuous mode, a maximum of 16384 data records can
be logged into the RAM chip. However, when this number is reached, new data will overwrite the old data to continue

logging.

5.7.4 Standalone Battery Monitor Disgnostic Messages Window

The Diagnostic Message Window can be used to inspect Diagnostic Messages (DM1) sent from the Battery Monitor.
The user can also request DM1 message, Software ID, and Component ID information from the Battery Monitor.
Cick the "View Diagnostic Messages" button t oFigorp@8n t he i

The DM1 messages are sent once per second if there are any faults detected by the Battery Monitor. If no fault is
detected, DM1 messages are sent only upon request by clicking the "Request DM1 Message" button. In case of
multiple faults, DM1 messages will come in BAM mode as detailed in the Standalone Battery Monitor CAN
Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button. The data returned will
be in the format of "1BMO0002*", with two digits before ending *' denoting the software version number (0.2 for this
example).

The component ID message is sent upon request by clicking the "Request Component ID" button. The data returned
will be in the format of "*BM0001*", with two digits before ending *' denoting the hardware version number (0.1 for
this example).
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No. Time | ¥12 V24 CT1 CT2 Temp | SOH SOC SOCach | U Up Maj | Min -~
1 5 1243 1243 -2860 -2850 278 107.7 47 54 5125 5355 2 13
2 10 1245 1245 -2860 -2875 278 107.7 47 54 5125 59%5 2 13
3 15 1245 1245 -28B0 -2940 278 1000 70 70 0.0 0.0 3 g
4 20 1245 1246 -2860 -2940 278 1000 69 69 7520 7520 2 13
5 25 1245 1246 -2860 -2935 278 1000 69 69 7520 7520 2 13
3 30 1245 1246 -2860 -2880 278 1000 69 69 7520 78520 2 13
7 35 1246 1246 -2860 -2875 278 1000 69 69 7520 7520 2 13
g 40 1245 1245 -2860 -2885 278 1000 69 63 7520 7520 2 13
9 45 1245 1245 -2860 -2850 278 1000 69 69 751:5. | 7515 |2 13
10 50 1245 1246 -2860 -2875 278 1000 69 69 7515 | 715 [2 13
11 55 1246 1246 -2860 -2875 278 1000 69 B9 7520 7520 2 13 Setup
12 &0 1246 1246 -2860 -2905 278 1000 69 69 7515 [ 7515 [2 13
13 £5 1247 1247 -2860 -2890 278 1000 69 69 781:5. | 751560 |2 13
14 70 1248 1248 -2860 -2910 278 1000 69 69 7515 |75 [2 13
15 75 1248 1248 -2860 -2890 278 1000 69 B9 val.h [ /AE (2 13
16 80 1247 1247 -2860 -2880 278 1000 69 69 515 [A5GE [2 13
17 85 1247 1247 -2860 -2840 278 1000 69 69 7016 | 7516 |2 13
18 90 1247 1247 -2860 -2910 278 1000 69 69 751.0 7510 2 13 Save
19 95 1247 1247 -2860 -2885 278 1000 69 B9 7510 7510 2 13
20 100 1248 1248 -28B0 -2885 278 1000 69 ] 715 [ 7615 [2 13
21 105 1248 1248 -2860 -2835 278 1000 69 69 710 7510 2 13 Exit
22 110 1248 1243 -2860 -2880 278 1000 69 69 791.0 | 751.0 [2 13
23 115 1248 1248 -2880 -2875 277 1000 69 B9 7510 7510 2 13
24 120 1248 1243 -2860 -2875 278 1000 69 69 7505 7505 2 13
25 125 1248 1243 -2860 -2890 278 1000 69 69 7810 7510 2 13 h
26 130 1248 1243 -2860 -2890 277 1000 69 69 751.0 7510 2 13
27 135 1248 1248 -2880 -2895 277 1000 69 B9 7505 7505 2 13
28 140 1248 1248 -2860 -2910 277 1000 69 69 7505 7505 2 13
29 145 1250 1250 -2860 -2920 277 1000 69 69 7505 78505 2 13
an 158N 1280 12580 2RRN 2920 277 nnn RS R9 7AN 5 AN 2 13 i
34 records received from battery monitor.

Figure 37. Standalone Battery Monitor Battery States Data Logging Window

Diagnostic Messages - Standalone Battery Monitor

Over Voltage Fault Under Voltage Fault

Transmitted: 18EAF341 D& FE 00 00 00 00 00 00

Received Software ID; 18FEDAF3 31 53 42 4D 53 31 30 24 1 S B M S 1 0*
Software |D received: 1SBMS10* |

Transmitted: 18EAF341 EB FE 00 00 00 00 00 00

Received Component |D: 18FEEBF3 24 53 42 4D 53 31 30 24

Component ID received: *SBMS10* G Request Software ID \

*SBMS10*

Eai Request Component 1D

@i Request DM1 Message

a Exit

Figure 38. Standalone Battery Monitor Diagnostic Messages Window
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5.8 PMEC/idleWATCH Dashboard

With this dashboard, the user can

A view running status of PMEC, as well as fault signals

view batteries voltage, current, and temperature, and load currents
view batteries status such as SOC, SOH, charge/discharge state, etc
set PMEC parameters

view diagnostic CAN messages

> > > > >

5.8.1 PMEC Dashboard Main Window

Click "ldle Watch." button in Vanner CAN Interface main window to open Power Management with Engine Control
Dashboard, as shown in Figure 39.

The top section of the window displays batteries voltage, current, temperature, and load currents. V24 represents the
voltage of the upper (24V) battery; V12 represents the voltage of the lower (12V) battery; 124 represents the current
into the upper (24V) battery; 112 represents the current into the lower (12V) battery; LoadA represents current of load
A; and LoadB represents current of load B.

Heartbeat informati on Itiwidlbesbbating ii heartbeatanessagek aré feceiged tegularly.

The bottom left section of the window shows battery monitoring information, which includes SOH (State of Health),
SOC (State of Charge), SOCach (Achievable SOC), U (Time to Run), Up (Time to Run Adjusted by SOH and
Temperature of Battery), and the major and minor states of both batteries. Uengine (Time to Turn on Engine) and
Ncycle (Number of Charge/Discharge Cycles Before Next Top-Off Charge) are also shown

(3) Battery Major States:

A Charge

A Discharge

A Quiescent
(4) Battery Minor States:
A" Boost charge
Bulk charge
Floating charge
Fully charged
Open circuit
Open circuit poor
Trickle charge
Battery bad
Parasitic
Start
Cold start
Virtual cell

T v v D D I D D D D D
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The bottom right section shows the PMEC status and fault information. The corresponding light bar will be on when it
is active.

The middle left section contains all battery monitor control buttons.

Please refer to PMEC CAN Specification for details about PMEC control, status, and fault information.

~ Power Management and Engine Controller Dashboard - 12V Single Voltage System

A 18 A
ST TS

200
whinlindndsg

Battery Monitor Control Input Signals Output Signals
Ignition ON [&ctive High) Buto Start ENABLED [ctive High)

Key IN [Active High) Top Off Charge Enabled
Hood OPEN [Active Low) Idle Shutdown Enabled

o Ext. Starter

Set PMEC Parameters Data Logging

Reset Battery States View Diagnotic

Iessages HEARTBEAT @ @ @
Transmisson on NEUTRAL [Active Low) Start Engine Fast Idle Buzzer ON
Battery State [ 24 Battery l 12 Battery |
SOH - State of Health (%] NI 1000 Parking Brake ON [Active Low) @ @ o
SOC - State of Charge (%) N/A, 706 T Load & Load B hut
50Cach - Achievable SOC (%) N/A 706 Tl DN (CHEM) oN oN A
U - Estimated Time to Run [MIN] N/A 0.0 e
Up - Adjusted Time to Run [MIN) N/A, 0.0 9 o o o
Shajor - Major Status N/&, 3 - Quiescent Battery Sense Fault Ground Sense Fault Engi Engi aniti
SMinor - Minor Status N/, 8 - Open circuit Cnglr;(e Shn%ne Bgnmon
Over Yoltage Fault Under Yoltage Fault = utdown YRAsS
Ueng - Time to Start Engine (MIN) 0.0 Engine Run LED ON
NCycle - # of Cycles Before Top Off Charge 9 Over Load A Fault Over Load B Fault o
TotalCycles - Total # of Charge/Discharge Cycles 95 Indicator OC Fault SD Alarm OC Fault @ Engine Shutdown LED ON

Figure 39. PMEC Dashboard
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5.8.2Update PMEC Battery Parameters Window

This window is provided for the user to update the battery and PMEC parameters if they differ from factory default
values. Correct battery parameters are needed by the battery monitoring algorithm to accurately monitor battery
status. Click the "Set Battery Parameters" button on the PMEC Dashboard to open the fiUpdate PMEC Battery
Parameters Dialogdas shown in Figure 40.

Update PMEC Battery Parameters @ : @

PMEC Battery Parameters - Double click to change. When done, click <Update ...> button to download to PMEC.
Parameter I Description l Value I Status ] A etk et b icn
Profile No The number of the battery profile B READ_ONLY
Battery Type Battery brand and type Lifeline GPL-8DL READ_ONLY
Nj Number of cells in each battery B READ_OMLY
C ch battery [&hr) 34 READ_ONLY

number of battery READ_ONLY
Ampere-hour rating of each battery [Ahr) READ_ONLY Hpdate Al Earameters
C rating for Ahr READ_ONLY
Battery i READ_ONLY
Endpoint + READ_ONLY
Gain of SOC READ_OMLY
0f G READ ONLY Update Parameters That
Charging READ_ONLY Have Been Changed
Charging eff READ_ONLY
Charging READ_ONLY
Charaing READ_ONLY
Charging effcie s READ_ONLY
Temperature constant o (140 0.01200 READ_ONLY Factory Reset
Tr Rated temperature of battery (C) 27.0 READ_OMLY
Nb Number of batteries connected in parallel 1 READ
thC Charge current threshold per battery [4) 50 READ
thD Discharge current threshold per battery [4) 5.0 READ
theC Boost charge current threshold per battery [4) 50.0 READ Undate Batter Profil
ths Start current threshold per battery (&) 150.0 READ Rl SR
thCS Cold start current threshold per battery () 300.0 READ
BCLfsd Low range current sensor full scale deflection (&) 80.0 READ
BCHfsd High range current sensor full scale deflection (&) 600.0 READ
0YSet Over voltage setpoint per battery (V) 15.0 READ
UWSet Under voltage setpoint per battery [V) 120 READ
FTimer Fault detection delay [sec) 5 READ
SOCcz4 State of charge for 24V battery [%) 100 READ
SOH24 State of health for 24Y battery (%) 100 READ Voltage Calibration
soc12 State of charge for 12 battery (%) 71 READ
SOH12 State of health for 12 battery (%) 100 READ
SOC_EngineOn SOC setpoint to turn on engine [%) 40 READ
SOC_EngineOff SOC setpoint to turn off engine [%) 82 READ
SOC_LoadOff SOC setpoint to turn off all loads (%) 35 READ Save PMEC Parameters
TopDffChargeEnable Top off charge enable control ENABLED READ =
TopOffChargeCycles Number of charge/discharge cycles to top off charge 10 READ
Altt axVoltage Maximum alternator voltage per battery [] 14.000 READ
FastldleCurrent Charging current setpoint for fast idle control (&) B0.0 READ
FastldleDelay Delay to enter fast idle after engine start [Sec) 120 READ L
LoadaLimit Load & current limit &) 50.0 READ Load PMEC Parameters
LoadBLimit Load B current limit [4) 50.0 RE&D i
LoadRestartTime Time to restart load after over current [Sec) 30 READ
KeySenseSignal Key sense signal availability and polarity Active high READ
VoltageLevel System valtage levels 12 Single READ
LoadBOffDelay Delay to tum off Load B when vehicle is put in park [Sec) 3an RE&AD :
Load&0ffDelay Delay to tum off Load & when key is plugged in [Sec] 0 READ Exit
LoadBOffDelay2 Delay to tum off Load B when key is plugged in (Sec] 0 READ v

Figure 40. Update PMEC Battery Parameters Window
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A list box on the left side of the window shows all parameters used by the PMEC. The current value of each
parameter can be read back by pressing the ARead Par ame:
the | ist t hat i's not mar k e dv aalsu el R EWAhDe nONdIYI0 d lba ncgheasn gar e
Parameterso or fiUpdate Parameters That Have Been Change
the dashboard to send several CAN messages to the PMEC for corresponding parameter changes. Please note that

the user always needs to click either AUpdate Al Par ar
button to apply the changes to the PMEC.

The AREAD_ONLYO parameters are related to a edalegethef byc b
uploading a different battery profile. To do this, <clic
open to let user select the desired battery profile file (please contact Vanner for proper battery profile files for your
application), as shown in Figure 41.

Open @

I

Look in: I () Battery Profiles L‘ & &5 EF-
|#)001-East Penn 84310DT.519: |#] 007-Genesis XE95.519
|#] 002-Deka 7731.519 |#] 008-Exide EXHC-200D.519
E] 003-Deka Dominator 8G31.519 [ﬂ 009-Lifeline GPL-4DL.s19
B 004-Lifeline GPL-31T.519 B 015-Odyssey Extreme 31-PC2150.s:
E] 005-Lifeline GPL-30HT.s19 EJ 016-Optima 34 Red Top.s19
]ﬂ 006-Lifeline GPL-8DL.519 [ﬂ 017-Trojan OverDrive AGM31.519
< ‘ 2
Files of type: IS-H ecord Files (*.519) L] Cancel I
~
d

Figure 41. Battery Profile Selection Window

Once a battery profile is selected, the battery data stored in the file will be automatically sent to the PMEC. A status
bar is displayed to show the progress, as show in Figure 42.
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Update PMEC Battery Parameters ! !

PMEC Battery Parameters - Double click to change. When done, click <Update ...> button to download to PMEC.

Parameter l Description l Value l Status l A

Profile No The number of the battery profile B READ_ONLY

Battery Type Battery brand and type Lifeline GPL-8DL READ_ONLY

Nj Number of cells in each battery B READ_ONLY

C Peuker r rating of each battery (Ahr) 343.000000 READ_ONLY

n Peukerts nhumber of battery 1.110000 READ_ONLY

our rating of each battery [Ahr] 255.00 READ_ONLY

C rating for Ahr ; READ_ONLY

Battery cranking current per battery [4) READ_ONLY

: per cell [+ 1.750 READ_ONLY

* gain - offset 500.0 READ_ONLY

gain 9E6.6 READ_ONLY

Charging eff 95.0 READ_ONLY

Charging eff 95.0 READ_ONLY

Efa0_S0 Charging eff 95.0 READ_ONLY

Ef30_95 Charging eff 90.0 READ_ONLY

Ef95_100 Charging effciency when 50 ] 80.0 READ_ONLY

Tc Temperature constant of battery [1/C) 0.01200 READ_ONLY

Tr Rated temperature of battery (C) 27.0 READ_ONLY
Nb Number of batteries connected in parallel 1 READ
thC Charge current threshold per battery [4) 5.0 READ
thD Discharge current threshold per battery () -5.0 READ
thBC Boost charge current threshold per battery (&) 50.0 READ
ths Start current threshold per battery (&) 150.0 READ
thCS Cold start current threshold per battery (&) 300.0 READ
BCLfsd Low range current sensor full scale deflection (&) 80.0 READ
BCHfsd High range current sensor full scale deflection (&) 600.0 READ
0WSet Over voltage setpoint per battery (V) 15.0 RE&AD
UwSet Under voltage setpoint per battery [) 12.0 READ
FTimer Fault detection delay [sec) 5 READ
SOoc24 State of charge for 24V battery (%) 100 READ
SOH24 State of health for 24 battery (%) 100 READ
s0oc12 State of charge for 12V battery (%) 71 READ
SOH12 State of health for 12V battery (%) 100 READ
SOC_EngineOn SOC setpoint to turn on enaine (%) 40 READ
SOC_EngineOff SOC setpoint to turn off engine (%) 82 RE&AD
SOC_LoadOff SOC setpoint to turn off all loads (%] 35 READ
TopOffChargeEnable Top off charge enable control ENABLED READ
TopOffChargeCycles Number of charge/discharge cycles to top off charge 10 READ
AltMaxvoltage M aximum alternator voltage per battery V] 14.000 READ
FastldleCurrent Charging current setpoint for fast idle control (&) E0.0 READ
FastldleDelay Delay to enter fast idle after engine start [Sec) 120 READ
LoadaLimit Load A current limit [4) 50.0 READ
LoadBLimit Load B current limit (&) 50.0 RE&AD
LoadRestartTime Time to restart load after over current (Sec) 30 READ
KeySenseSignal Key sense signal availability and polarity Active high READ
YoltageLevel System voltage levels 12V Single READ
LoadBOffDelay Delay to turn off Load B when vehicle is put in park (Sec) 30 READ
Loada0ffDelay Delay to tumn off Load A when key is plugged in (Sec) 0 READ

LoadBOffDelay2 Delay to tumn off Load B when key is plugged in (Sec) 0 READ v

Read Parameters From

Update All Parameters

Update Parameters That
Have Been Changed

Factory Reset

Stop Updating Profile

\Writing Flash ...

Woltage Calibration

Save PMEC Parameters

Load PMEC Parameters

Exit

Figure 42. Update PMEC Battery Parameters Window i Update Battery Profile
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When all data is successfully loaded in the PMEC, a message box will pop up, as shown in Figure 43.

VYanner CAN Interface @

' Battery profile successfully loaded to PMEC,
Click OK to read back from PMEC,
Please verify all parameters are correct,

Figure 43. Update Battery Profile Message
Click AOKO to read al/l parameters from PMEC for the wuser

Caution: If any problem occurs when updating the battery profile, repeat above steps until a successful
update is obtained. An incomplete profile update may have unexpected results in battery monitoring.

Two buttons, iSave PMEC Parameterso and ALoad PMEC Parar
file and load it to dashboard later. This is helpful when you want to load the same parameters to multiple units.

Please be very cautious when changing PMEC parameters. Wrongly set parameters may result in
unexpected performance of the PMEC unit. Normally this should only be done by PMEC system providers.

A "Factory Reset" button is provided to reset all parameters to factory default values. Please note that all saved
data from user input or from battery monitoring will be lost by resetting. The battery profile will not be changed
byan Factory Reseto0.

Another button, "Voltage Calibration”, is used for factory calibration. This is a two-step procedure to calibrate voltage
sensing. In step 1, accurate 28V or 14V voltage needs to be connected to the PMEC. In step 2, accurate 24V or 12V
voltage needs to be connected to the PMEC. Voltage sensing gains and offsets will be calibrated from these values.
Inaccurate voltages in any step will result in incorrect voltage calibration. This function is reserved for Vanner
production team only. Calibration results are saved in FRAM of PMEC which can be read at power up. Please
note that "Factory Reset" will erase this data.

5.8.3 PMEC Battery States Data Logging Window

Battery and PMEC status information can be logged in two RAM chips (if populated) at a user-specified rate. The
logged data will be lost if the ignition signal to the PMEC is turned off but it can be read out before that via CAN bus.
The PMEC dashboard provides this reading function. Click the "Data Logging" button on the PMEC Dashboard to
opent h PMBET Battery States Data Logging Windowodas shown in Figure 44,

To read logged data, clickthei Readd button and speci f ythetubeewantsitomteadr Theo f d
maximum number of records that can be read is 16384.

Battery and PMEC status data read from the PMEC is displayed in a list box on the left of the window. The data can
besavedtoat ext file by clicking the @ Savlatérint MitrosoftrExcel fohfathet e x t
analysis, or open in Vanner CAN Data Analyzer, as described in section 5.3.

Clickthed Set upd button to speci fy irntshcendsbativeen tlvoodgtayrecords) anlengtld (1 n
(number of data records to log). The logging speed can be chosen from 1 record per second to 1 record per hour.
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The corresponding logging interval is 1 through 3600 (seconds). The logging length can be 1 through 16384. Data
logging will stop when the specified number of records is logged. The user can specify a length greater than 16384 to
enable continuous data logging. Please note that even in continuous mode, a maximum of 16384 data records can
be logged into the RAM chip. However, when this number is reached, new data will overwrite the old data to continue

logging.

PMEC Battery States Data Logging Window

No. Time V24 V12 124 112 Tempr | SOH24 | SOC24 | SOCach24 | U24 Up24 | SOH12 | SOCA
1 5 2746 1373 3085 -B1BH 278 1237 51 74 2375 3465 18500 19
2 10 2747 1373 3080 -B165 278 1237 51 74 2375 3465 1500 19
3 15 2748 1373 30890 6165 278 1238 51 74 2375 3465 1500 19
4 20 2747 1373 -3080 6165 278 1238 51 74 2375 3465 1500 18
5 25 2748 1374 30890 -B1E5 278 1239 51 74 2370 3465 1500 19
B 30 2750 1375  -3080 -B1.70 278 1239 51 74 2370 3465 1500 19
7 35 2750 1375 30890 -B1.70 278 1240 51 75 2370 3470 1500 19
8 40 2749 1375 3080 6170 278 1240 51 75 2370 3470 1500 18
9 45 2750 1375 -3080 -B1.70 278 93.0 B4 62 2970 2880 930 64
10 50 2750 1375 -3080 -B1.70 278 98.0 64 62 2970 2880 980 64
11 55 2752 1376 30890 -B1.70 278 93.0 B4 62 2965 2875 930 64 Setup
12 60 2753 1377  -3080 6170 278 98.0 B4 62 2965 2875 930 64
13 65 2754 1377 -3080 -B1.70 278 93.0 B4 62 2965 2875 930 64
14 70 2754 1377 3080 6170 277 98.1 64 62 2965 2875 981 64
15 75 2754 1377 3080 -B1.70 277 98.1 B4 62 2960 2875 981 B4
16 80 2755 1378 -3080 6170 277 98.1 B4 62 2960 2875 981 64
17 85 2756 1378  -3080 -B1.70 277 98.1 64 62 2960 2875 981 64
18 90 2757 1378 3080 6170 277 98.1 64 62 296.0 2875 981 64
19 95 2757 1379 3080 6175 277 98.1 B4 62 2960 2875 981 64 Save
20 100 2757 1373 3080 6175 277 98.2 B4 62 2955 2875 932 64 =
21 105 2757 1379 3095 6175 277 9.2 B4 62 2955 2875 982 64
22 110 2757 1379 3085 6175 277 98.2 64 62 2955 2875 982 64
23 115 2757 1378 3085 6175 277 938.2 B4 62 2955 2875 982 64 Exit
24 120 2758 1373 3085 6175 277 98.2 B4 62 2955 2875 932 64 -
25 125 2759 1380 -3095 6175 277 98.3 64 62 2950 2875 983 64
26 130 2759 1380 -3085 6175 277 98.3 64 62 2950 2875 983 64
27 135 2759 1380 -3085 6175 277 98.3 B4 62 2950 2875 983 64
28 140 2760 1380 -3095 6175 277 98.3 B4 62 2950 2875 983 64
29 145 2759 1380 -3095 6175 277 98.3 B4 62 2950 2875 983 64
30 150 2759 1380 -3085 6175 277 98.4 B4 62 2945 2875 934 64
K1l 155 2759 1380 -3085 6175 277 98.4 B4 62 2945 2875 934 64
32 160 2759 1380 -30985 6175 277 98.4 B4 62 2945 2875 934 64
33 165 2759 1380 -3095 6175 277 938.4 B4 62 2945 2875 934 64
34 170 2759 1380 -3085 6175 277 98.4 64 62 2945 2875 934 63
335 175 2760 1380 -3085 6175 277 938.4 B4 62 2940 2875 985 63
36 180 2761 1380 -3095 6175 277 93.5 64 62 2940 2875 985 63 ¥
< [ >
82 records received from PMEC.

Figure 44. PMEC Battery States Data Logging Window
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5.8.4 PMEC Diagnostic Messages Window

The Diagnostic Message Window can be used to inspect Diaghostic Messages (DM1) sent from the PMEC. The user
can also request DM1 message, Software ID, and Component ID information from the PMEC. Click the "View
Diagnostic Messages" button to open the Diagnostic Messages Dialog as shown in Figure 45.

The DM1 messages are sent once per second if there are any faults detected by the PMEC. If no fault is detected,
DM1 messages are sent only upon request by clicking the "Request DM1 Message" button. In case of multiple faults,
DM1 messages will come in BAM mode as detailed in the PMEC CAN Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button. The data returned will
be in the format of "IPMECO05*", with two digits before ending ** denoting the software version number (0.5 for this
example).

The component ID message is sent upon request by clicking the "Request Component ID" button. The data returned
will be in the format of "*PMECO02*", with two digits before ending *' denoting the hardware version number (0.2 for
this example).

Vanner PMEC Diagnostic Messages

Over Yoltage Fault Under Voltage Fault Over Load A Fault Over Load B Fault Indicator Over Current

Transmitted: 18EAF341 DA FE 00 00 00 00 00 00

Received Software |1D: 18FEDAF3 31 50 4D 45 43 30 35 24 *
Software |D received: 1PMEC05”

Transmitted: 18EAF341 EB FE 00 00 00 00 00 00

Received Component ID: 18FEEBF3 24 50 4D 45 43 30 32 24
Component |D received: *PMEC02* G Request Software ID ‘

Transmitted: 18EAF341 C& FE 00 00 00 00 00 00

Received DM1: 18FECAF3 00 FF 00 00 00 00 FF FF
l}& Request Component 1D

Mo active DTC found

&ﬁ Request DM1 Message

X Esit

Figure 45. PMEC Diagnostic Messages Window
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59 HVDM Dashboard

With this dashboard, the user can

view the running status of the HVDM i high voltage distribution module, as well as fault signals

view the voltage, and current, and temperature of the two output channels

view relay status of the two output channels

view diagnostic CAN messages

simulate transmission of CAN control messages to operate HVDM if not connected to the vehicle CAN bus

I > >

5.9.1 HVDM Dashboard Main Window

Click the "HVDM" button in the Vanner CAN Interface main window to open the High Voltage Distribution Module
Dashboard, as shown in Figure 46.

The top section of the window displays the voltage, current and temperature of the two output channels.
Temperatures at the positive terminal and negative terminal are both measured but only the higher one is displayed.

The bottom left section shows the converter status and fault information. The corresponding light bar will be on when
it is active.

The middle section shows the status of the relays in two output channels. The blue relay is on negative line, the red
relay is on positive line. The red relay with a series resistor is the pre-charge relay.

The bottom section of the window shows the HVDM operating status and fault information. The HVDM output is
controlled by CAN commands. Buttons are provided to simulate the CAN commands for testing of the HVDM offline.
Click the "Out 1 or 2 ON/OFF" buttons to send the corresponding CAN command to the HV D M. Click i
Command Continuouslyo to repeat sending CAN command once

Caution: Do NOT try to send CAN control command from the dashboard if connected to the vehicle CAN bus.
The messages sent from the dashboard may cause conflicts with the messages sent by the TCM
(Transmission Control Module).

The ACheck Temperature Sensor s tnesbagetd HVDM, andlthe H\EOD® mwill sead alk p e ¢
six sensed temperature values back to dashboard. This is used to check if the sensors are working correctly. The
temperature values will be displayed beside six terminals on the connection diagram for a short time then disappear.

See Figure 47. When dashboard is connected to vehicle CAN bus, use this function with caution. Please contact bus

OEM to make sure thereds no CAN PGN conflict with this n

Please refer to the HYDM CAN Specification for details about HVDM control, status, and fault information.
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5.9.2 HVDM Disgnostic Messages Window

The Diagnostic Message Window can be used to inspect Diagnostic Messages (DM1) sent from the HVYDM. The user
can also request DM1 message, Software ID, and Component ID information from the HVDM. Click the "View
Diagnostic Messages" button to open the Diagnostic Messages Dialog as shown in Figure 48.

The DM1 messages are sent once per second if any faults are detected by the HVDM. If no fault is detected, DM1
messages are sent only upon request by clicking the "Request DM1 Message" button. In case of multiple faults, DM1
messages will come in BAM mode as detailed in the HYDM CAN Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button. The data returned will
be in the format of "1HVDMO08*", with two digits before ending "*' denoting the software version number (0.8 for this

example).

The component ID message is sent upon request by clicking the "Request Component ID" button. The data returned
will be in the format of "*HVDMO02*", with two digits before ending '*' denoting the hardware version number (0.2 for
this example).
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Diagnostic Messages - HYDM (High Voltage Distribution Module)

DTC

APN/SPN | FMI | Status | 0C |

CH1: PreCharge Lockout- Multiple Attemps to precharge have failed
CHZ: PreCharge Lockout- Multiple Attemps to precharge have failed
Welded Positive Relay Detected on CH1

Welded Negative Relay Detected on CH1
Non-Operational Relay Detected on CH1 positive
Non-Operational Relay Detected on CH1 negative
Welded Positive Relay Detected on CH2

Welded Negative Relay Detected on CH2
Non_Operational Relay Detected on CH2 postive
Non_Operational Relay Detected on CH2 negative
HYDM CH1 Temperature - Out of range High
HYDM CH1 Temperature - Out of range Low
HYDM CH2 Temperature - Out of range High
HYDM CH2 Temperature - Out of range Low

DC Link Voltage - Out of Range High

DC Link Voltage - Out of Range Low

Channel 1 Yoltage - Out of Range High

Channel 1 Yoltage - Out of Range Low

Channel 2 Yoltage - Out of Range High

Channel 2 Yoltage - Out of Range Low

Channel 1 Current- Out of Range High

Channel 1 Current- Dut of Range Low

Channel 2 Current- Out of Range High

Channel 2 Current- Out of Range Low

Channel 1 Current- Data Erratic

Channel 2 Current- Data Ermratic 522757 [0x7FA05) 2

CAN Bus - Loss of CAN command signal or other CAN issue 639 [0x0027F) 9

24V Battery Potential - Intermittent 168 (0x00048) 2

24 Battery Patential - Out of range Low 168 (0x00048) 4

24V Battery Potential - Out of range High 168 (0x00048) 3
Red Stop Lamp Amber Warning Lamp

522761 (0x7FA03) 4

522762 (0x7FA08) 4

522763 (0x7FA0B) 7

522764 (0x7FAOC) 7

522765 (0x7FA0D) M
522766 (0x7FA0E) M
522767 (0x7FAOF) 7

522768 (0x7FA10) 7

522769 (0x7FA11] T
522770 (0x7FA12) M
522754 (0x7FA02) 16
522754 (0x7FA02) 18
522758 (0x7FA06) 16
522758 (0x7FA06) 18
522760 (0x7FA08) 16
522760 (0x7FA08) 18
522752 (0x7FA00) 16
522752 (0x7FA00) 18
522756 (0x7FA04) 16
522756 (0x7FA0D4) 18
522753 (0x7FA01) 16
522753 (0x7FA01) 18
522757 (0x7FA05) 16
522757 (0x7FA05) 18
522753 (0x7FA0T) 2

Transmitted: 18EAF703 DA FE 00 FF FF FF FF FF

Received Software |D: 18FEDAF7 01 48 56 44 4D 31 37 24
Software 1D received: HYDM17*

Transmitted: 18EAF703 EB FE 00 FF FF FF FF FF

Received Component |D: 18FEEBF7 24 48 56 44 4D 31 31 24
Component D received: HYDM11*

HVDM17*

Eﬁt Request Software D |

HVDM11*

Gl  Request Component ID

Eﬂg Request DM1 Message

X

Exit

Figure 48. HVDM Diagnostic Messages Window
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5.10 Ultracap Dashboard

LlraCapP

With this dashboard, the user can
A view the running status of the Ultracap, as well as fault signals
A view the battery voltage, ultracap voltage, pre-charge current, and temperature
A view diagnostic CAN messages

5.10.1 Ultracap Dashboard Main Window

Click the "Ultracap" button in the Vanner CAN Interface main window to open the 80kJ Bus Ultracap Dashboard, as
shown in Figure 49.

The left section of the window displays the battery voltage, ultracap voltage, and pre-charge current. The
temperature is shown in the middle, as well as the heartbeat. The heart beat iinformation is
will be beating if heartbeat messages are received regularly. The right section shows the ultracap status and fault
information. The corresponding light bar will be on when it is active.

* 80kJ Bus Ultracap Dashboard

24 Starter Input ON

12 .-.'xm'.lll.'lm'u-
gt g Starter Output ON

Mairt Contactor ON

Precharge ON

24 - Battery Over Voltage Fault
36 0

12\1 'L'l"-kl' I I il 'If-"f." ".":/
g el s, ' ; Battery Low or Reverse Polarity

Dead Battery and Ultracap

Owver Temperature Fault

20 Precharge Over Current Fault

10

1 )
\ 'lLl.'||||II|I|'|'Jj~I.
'-.'\“\l" g % 'I‘J‘r."'_.",.rr ‘

oo™ lprechg 7~

0.00

Dead Battery Start Failed

View Diagnostic Messages

Figure 49. Ultracap Dashboard
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5.10.2 Ultracap Disgnostic Messages Window

The Diagnostic Message Window can be used to inspect Diagnostic Messages (DM1) sent from the Ultracap. The
user can also request DM1 message, Software 1D, and Component ID information from the Ultracap. Click the "View
Diagnostic Messages" button to open the Diagnostic Messages Dialog as shown in Figure 50.

The DM1 messages are sent once per second if any faults are detected by the HVDM. If no fault is detected, DM1
messages are sent only upon request by clicking the "Request DM1 Message" button. In case of multiple faults, DM1
messages will come in BAM mode as detailed in the Ultracap CAN Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button. The data returned will
be in the format of "1JUCAPO01*", with two digits before ending '*' denoting the software version number (0.1 for this
example).

The component ID message is sent upon request by clicking the "Request Component ID" button. The data returned
will be in the format of "™*UCAPO1*", with two digits before ending *' denoting the hardware version number (0.1 for
this example).

Diagnostic Messages

Over Yoltage Fault Over Temperature Fault Over Current Fault Dead Battery/Ultracap

Transmitted: 18EAFSDE DA FE 00 00 00 00 00 00

Received Software ID: 18FEDAFS 31 55 43 41 50 30 31 24 1 U C APO 1 *
Software D received: 1UCAPOT*

Transmitted: 18EAF3SDS EB FE 00 00 00 00 00 00

Received Component |D: 18FEEBFS 24 55 43 41 50 30 31 24 @.‘
Component ID received: *UCAP01* Request Software ID

Transmitted: 18EAF3DE CA FE 00 00 00 00 00 00
Received DM1: 18FECAFI 00 FF 00 00 00 00 FF FF

No active DTC found ‘*U C APO 1 *

Eﬂi Request Component 1D

Eﬂi Request DM1 Message

&3 Esit

Figure 50. Ultracap Diagnostic Message Dialog
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5.11 IAP Il Dashboard

With this dashboard, the user can
A view the running status of the IAP (increased accessory power) Il system
A view the voltage, and current of the individual modules
A view the details of each module by clicking the module button to open the module dashboard

5.11.1 IAP Il Dashboard Main Window

Click the "IAP 1I" button in the Vanner CAN Interface main window to open the Increased Accessory Power Il
Dashboard, as shown in Figure 51.

% ¥anner Increased Accessory Power Il Dashboard

Vehl 43605V ' ",
lchl 084 . @ |vin  BO0OV
Voh? 43835V " ln 7834
lch? 1964 Vout  2B5V M
. lout  160.04 1
.. L ° L3 L3 .' e & -
~
: A -
. Vin 6000V
. lin 444 V24 2600V
Vout 283V V2 1200V
2 lott 9004 i Wit 124 000A
. sl M2 000A

CONTROLLER

VANNER
EQUALIZER
L | ]
I [tlL-

w TR

Wdec 8000V

[ i £ i =
Idc 1504
HEAT FAN
Vac 2300 v
lac 4804

Figure 51. IAP Il Dashboard

The main interface of the IAP Il dashboard is a brief diagram of the system. There are four major components of the
system: HVDM, HBA (primary and/or secondary), Equalizer and VEPI. The input/output voltage and current of each
module is displayed beside the module block. A green/red LED is used to show the on/off status of the module. To
view the details of each module, clock the corresponding blue button to open the module dashboard. Please note
that VEPI dashboard can only be opened from within IAP Il dashboard since it& an integral part of IAP Il system.
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5.12 VEPI Dashboard

With this dashboard, the user can

A view the running status of VEPI i Vanner exportable power inverter, as well as fault signals
view the input/output voltages and currents, and temperatures of the control board and inverter
display above information in curves

save and open data curves

set the secondary set points of the inverter

view diagnostic CAN messages

DI > >

5.12.1 VEPI Dashboard Main Window

Click the "IAP 11" button in the Vanner CAN Interface main window to open the Increased Accessory Power Il
Dashboard, and then click the blue button titled AVEPIOto open Vanner Exportable Power Inverter dashboard, as
shown in Figure 52.

The top section of the window displays the input/output voltages and currents, as well as temperatures of the control
board (T_CTRL) and the inverter power stage T_INV).

The bottom left section shows the inverter status and fault information. The corresponding light bar will be on when it
is active. Detailed fault information is sent as DM1 messages and can be viewed by clicking the fiView Diagnostic
MessagesObutton, as detailed in section 5.12.3.

The bottom middle section of the window shows other operating status of the inverter and a heartbeat that will be
active when CAN messages are received from the inverter.

The bottom right section of the window shows inverter control buttons. Cl i ck A Tur n Ono kHwntohon
messagetotheinver t er, and cl i ck AT u-tum-ofQrfessage tothe inverer. t o send CAN

Caution: Do NOT try to send CAN turn-on/off messages from the dashboard if it is connected to the vehicle
CAN bus. The messages sent from the dashboard may cause conflicts with the CAN turn-on/off messages
transmitted from the vehicle control unit.
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Figure 52. VEPI Dashboard
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Some secondary set points including output voltage, current limit, and frequency of the inverter can be adjusted via
CAN bus. Cl i c k Sdacdndary BeSpoihtsd b ut t on t o Secgndary Sét Pants Siedow, as shown in
Figure 53. Choose the desired set points and hit OK to send the corresponding CAN message to the inverter. The
new set points will be stored in flash memory of the inverter so it will not be lost at power down.

Please note that the existing set points on the inverter are NOT read back via CAN bus. When the Set
Secondary Set Points wi ndow i s open, the factory default val ues
necessarily represent the actual settings on the inverter.

Set VEPI Secondary Set Points @

Set AC Output Yoltage [v):  |230

b
4 |

0 100 200 300 400 500

Set Current Limit [4): |5U

0 50 100 150 200 250 300

Set AC Output Frequency [Hz): |BO

—C1
J) |
0 100 200 300 400 500

System Default Settings |

Cancel I

Figure 53. Set HYDC Parameters Window
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5.12.2 VEPI Data Curves Window

The operating data of the VEPIc an be di splayed and recorded as data cur
on the VEPI dashboard to open the View Data Curve window as show in Figure 54.

View Data Curve

d Save all data infile |Fi e —— SR
S Crecn saved data file
B Log data in file .

[l Latest data values

Data at cursor

Data values at e e R Time:
cursor position :
Idc:

Iac:

Y-Axis Zoom
7 E

900 1500 1300 z2015-02-12
Tine (Seconds) 10:04:43

Figure 54. VEPI Data Curves Window i Real Time Data

The following operating data is displayed:
1 Vdc - input DC bus voltage
I dc - input DC current
Vac - output AC voltage
| ac - output AC current
Tctrl - control board temperature
Tin v - inverter power stage temperature

=A =4 =4 -8 =4
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Data curves are displayed in pages. One page displays 3
iPage Do wambbowde ¢hrosgh pages.

The white vertical cursor bar indicates the latest data points. Curves on the right side of the cursor represent old data
(if available) that will be overwritten by new data. (Data is overwritten graphically only. It can be saved continuously
in a text file which is explained later in this section.)

To check data values at any given time, the user can move a pink cursor bar by hitting the arrow keys (left, right, up,
and down). The user can also click the left mouse button inside the data curves window to position the cursor.

The Y-axis of the data curves can be scaled to three different levels for better viewing of the curves. Click the three
buttons at the bottom right corner of the data curves window to change y-axis scaling settings:

T Full 71 the full possible range for each data curve will be used

M Data 7 maximum and minimum values of recorded data will be used

1 User 1 User specified lower and upper ranges for each data curve will be used

The default full range for each data curve is as follows;
1 Vdc i [0V, 1000V]

1 Idc i [OA, 50A]

1 Vac 1 [10V, 500V]

1 Jlaci [OA, 100A]

 Tctrl , Tivi [-40°C, 110°C]
The data curves can also be logged into text fil thedataCl i ¢
curves window (see Figure54) t o start | ogging data. The button text wi
A green blinking message fiData Loggingéod i s alclsthe bdttors pl a
again to stop |l ogging. The button text wild.l change back
data curves window by <clicking the AOpen Filed button n
graphed in Vanner CAN Data Analyzer, as described in section53. The fASave AlIl 60 button wi

into a data log file.

When a saved data file is open, the data curve window will change slightly as shown in Figure 55. The latest data

values portion is replaced by data file information and
the same: use fiPage Upo and fiPage Downo k emausebuitonttormowes e t
pink cursor for data values; and scalethey-axi s by <clicking the AFull o, fADatao,
Click the AClose Data Curve Fileo button to return to th

The data curves are recorded at a rate of every 3 seconds. If for any reason the new data is not received from the
CAN bus within 3 seconds, there will be a gap (blank point) on the data curves. The latest data cursor (white) will
keep scrolling to the right. A gap in the data curves indicates data lost in CAN communication.
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Figure 55. VEPI Data Curves Window i Open Saved Data

5.12.3 VEPI Disgnostic Messages Window

The Diagnostic Message Window can be used to inspect Diagnostic Messages (DM1) sent from the VEPI. The user
can also request DM1 message, Software ID, and Component ID information from the VEPI. Click the "View
Diagnostic Messages" button to open the Diagnostic Messages Dialog as shown in Figure 56.

The DM1 messages are sent once per second if any faults are detected by the VEPI. If no fault is detected, DM1
messages are sent only upon request by clicking the "Request DM1 Message" button. In case of multiple faults, DM1
messages will come in BAM mode as detailed in the HYDM CAN Specification.

The software ID message is sent upon request by clicking the "Request Software ID" button.

The component ID message is sent upon request by clicking the "Request Component ID" button.
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Figure 56. VEPI Diagnostic Messages Window
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