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1. Overview

The BMS field calibration system is an application designed and developed based
on UDAN BMS. The system obfains and parses messages from the master-salve CAN of
BMS to acquire relevant functional information. There are seven main menus: System
Overview, Real-time Information, Parameter Calibration, Force Control Firmware

Upgrading, and History data.

2. Installation

The Installation steps are as follows:
a) Double-click on the *.exe file of the BMS field calibration system namely,

BFCS-en_US-v1.57.6782-setup-x86.exe, which was provided by UDAN:

Iﬁ! Setup - UDAN BMS Field Calibration Software version 1.  —

Select Destination Location
Where should UDAM BMS Field Calibration Software be installed?

Setup will install UDAM BMS Field Calibration Software into the following
folder,

To continue, dick Next. If you would like to select a different folder, didk Browse.

": ogram Files (x86)YJDANBFCS Browse...

At least 52.8 MB of free disk space is required. |

Remarks:
i. The installation process may ask for permission from the user’s OS, please click
on Yes if necessary.
ii. The user may choose the location of installation by clicking on the button of
Browse.. and find the user’s possible location for the program.

iii. Then click on Next> to continue.
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b) Once the following interface appears, click Next> button again
‘ﬁ_%! Setup - UDAN BMS Field Calibration Software version 1. —
select Additional Tasks

Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing UDAM BMS

Field Calibration Software, then dick Mext.

Additional shortouts:

Create a desktop shortout

< Back Cancel
Remarks:
i. Itis strongly recommended here to check the Create a desktop shortcut here,
otherwise the start-up program will cost extra time to locate.

ii. Click on Next> to continue.

i.

Click on Install if the user sees the following interface:

i Setup - UDAN BMS Field Calibration Software version 1.  —

Ready to Install

Setup is now ready to begin installing UDAN BMS Field Calibration Software on
your computer.

Click Install to continue with the installation, or didk Badk if you want to review or
change any settings.

Destination location:
C:\Program Files (x85) \UDAM\BFCS

Additional tasks:
Additional shortouts:
Create a desktop shortout

i < Back Install Cancel

Remark:
The interface has the additional tasks because the editor had checked the

Create a desktop shortcut option in the previous step.
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d) Waiting for the Installing process until the user see the second screenshot

here. The installation process is basically done.

i3 Setup - UDAN BMS Field Calibration Software version 1.  —

Installing
Please wait while Setup installs UDAN BMS Field Calibration Software on your
computer,

Extracting files...
C:\Program Files (x38) WDAM\BFCS\sourcegrid_libs\MHibernate. xml

Cancel

i3 Setup - UDAN BMS Field Calibration Software version 1.  — |

Completing the UDAN BMS Field
Calibration Software Setup
Wizard

Setup has finished installing LDAN BMS Field Calibration
Software on your computer. The application may be launched
by selecting the installed shortcuts,

Click Finish to exit Setup.

{ aunch UDAN BMS Field Calibration Software

Remarks:

i. If the extra option has been chosen before, a shortcut is automatically created on

the desktop of the computer.
ii. If the user leave the Launch UDAN BMS Filed Calibration Software option
and click the Finish button, the start-up program will run. The user may choose

to uncheck the option and start the program manually latter.
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3. Introduction to Sysrem Features

The BMS field calibration system has seven functional menus: system overview,
real-time information, parameter calibration, mandatory control, firmware upgrade,

and historical information:

3.1 System Overview

The system overview page shows information including the total voltage, total
current, charger-related information, system configuration, extreme values such as

maximum and minimum voltage and temperature, and DTU status.

UDAN BMS FIELD CALIBRATION SOFTWARE

Syztem Overview  Real time info. Farameter Calibration  Force control  Firware upgrading  Histery dats
sl
Fack voltaze Fack current Charzer connection H.C. Charger state Hot charged
310 O _‘1'. 1 2 A Charzing voltage 0ov Charzing cuwrrent 0.0 A
Charzing elapzed 0= Remaining i
s0c 80. 2% SOH 100, 0%
Fos. insulation re K A Hez insulatiom re H/ R
vz volt. 3647 ¥ hrgz. temp. 25
Online cell count sl Online temp. probe 14

Syztemconfig

Batt. tupe HiCoMn Rated capacity 105.0 Ak Rated current 1000 A Rated total woltag 302 ¥
Rated DC—chg ecurre 105.0 & Rated AC—chg curre 10,0 A& Cells in series a5 Cells in parallel ]
Temp. probe count 14 Initial S0C 0. 0% Initial SOH 100. 0%

Peak data
Max cell wolt. 3.680 ¥ Cell # 41 Min cell volt. 3635 ¥V Cell # 1
Max cell temp. 26 T Temp. probe # 1 Min cell temp. 25 Temp. probe # z
Cell volt. delta 0.0z v Temp. delta 1

Figure 1. System Overview

3.2 Real Time Info

The real-time information page is divided into three subpages:
The cell info page which display real time online cell voltage and the

corresponding cell temperature of battery orderly.
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Charging state IS
—rolt, [0 Under—volt. [|Open—wire W Balancing @ Temp. probe shorted miC
Cell wvolt.
1% EMU B i EZ B3 E4 BEE Eé B 7 & B3
PortA(BO1 “BO9) | 3633V | 3644V | 3644V | A4V | I644V | ZEM Y | 36 Y | 364V | 3 a4V
PortB(BI0 " B20) | 3641V | 3643V | 3643V | 3644V | J 644V | 3AM Y | 3643V | Z643V | 3843V
PortC(B21 " B32) | 3638V | 3644V | 3644V | 3644V | I644V | 34 Y | 36 Y | 364V | 3643V
PortD(B33 * B40) | 3.640 V 1C SE4V | 6V | JEM YV | 33V | 3643V | SE43V | 33V
% EMU B i EZ B3 E4 BEE Eé
PortA(BD1 " BOG) | 36B0Y | 3650V | 3660V | 3.6B0Y | 36ROV | 3.GED ¥
PortB(EO7 “ B1G) | 3660V | 3660V | S 6ROV | 3.6B0Y | 3.6B0V | 3660 ¥
FortC(El6 " B2B) | 3660V | 3680V | 3680V | 3660V o 3650 ¥ HC
PortD(B26 “ E34) | 3680V | 3860V | 3660V | 3.6B0 Y | 3.660V | 3,660 ¥
PortE(B3E " B4B) | 36E0Y | 3650V | 36ROV | 3.6E0Y | 36ROV | 3.GED ¥
Cell temp.
1% EMU T1 T? T3 T4
FortA(T01 ™ T03) 2% T 2T 25T
FartB(T04 ~ TO&) 2% T 75 T %5 T

Figure 2. Cell Info

The Charging state page can real time display charging related status such as

electronic lock, charging socket temperature, basic status of charger, and self-diagnosis

information of both charge and discharge state.
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Cell info  Chargzing state HE

Elec. lockstate

Elec. lock driving state Ul ock Elec. lock actual state Urdock
Chargingpluging temperature
Temp. probe index Temperatures roltage
Temp. probe 1 a6 T 2 0RR ¥
Temp. prohe 2 Open—wire 4093 ¥
Temp. probe 3 NS4 H/h
Temp. probe 4 H/h H/h
Temp. probe B NS4 H/A
Charger state
Charger connection state H.C. Charger pwr—on state Hot open
Charger state Vot chargzed Charging type Nome
[C Resistance /A CC voltage O3 v
CCZ Resistance value " CCZ roltaze B.O3Z ¥
CF PYN freq. 0Kz CP PN Duty 0.0%
Charger voltage nov Charger ourrent 0.0 &

Figure 3. Charging State

The BMS page displays basic BMS information such as version of mater and slaves,
the display of master-related signal, the display of acquisition value of the current
sensor, the display of high voltage detection value, and the display of open/close states

of high and low side switch signal, etc.
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Cell info Charzing state B

BCU info.

ECU type #E0Z F¥ID
Burn ID HH#II 43415254543031 32333438363 7383930
Hardware version zumber 1.0 BOM Code 011
Software ID 40C1 7EEDFF46 7 PeRSE466AFCA1 11 IESDESFD T Software version 307
System mame i ) System supplier AN
Module name &/ 115
BNV basic infe.
BN index BN model B SW Ver. BN HWTD
14 EMI Ma03 W4 I
Awakenstate
KLIE hwaken OBC Unawakened

JILN

Unawakened

RIC

Inawakened

CF

Unawakensd

CAH

Tmawakened

BCUOn—board vol tage

Figure 4. BMS

3.3 Parameter Calibration

In parameter calibration page, kinds of parameters’ thresholds are displayed in
two category, system parameters and calibration parameters.

When the master is in normal mode, the system takes the category of system
parameters. In this mode, in addition to SOC/SOH/high voltage detection/ current
sensor and other parameters that needs to be calibrated can be calibrated, other
parameters cannot be changed.

When the master enters calibration mode though a Dongle, the system takes the
category of system parameters. At this time, these parameters can be modified using
the calibration software to help field debug. Once the Dongle is disconnected and
reboot, the master return to normal mode. The calibrated parameters lost, and the
system retake the system parameters.

In calibration mode, this interface can also synchronize, read, write, import, export

data for calibration parameters. For example, if the user want to quickly keep the
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calibration parameters consistent with the system parameters, the user can perform
the following steps: sync and then click the write button. Or if the user want to save the
changed calibration parameters and write them to another master: read first
(equivalent to refreshing to ensure correctness of the calibration parameters) and then
click the export button to save after selecting the save path, Replace the master that is
connected to calibration system, enter parameter calibration interface, click the
import button and find the exportedjson saved previously. By clicking on the write
button, the calibration parameters are successfully configured. (Note, the above
operations are based on the calibration mode, the mode can be checked in the real time

overview at the far right of the calibration system.)

System Overview  Real time info.  Parameter Calibration = Force control  Firware upgrading History data
Synch. Read Write Import Export
SEIC Fack voltaze  Cell voltagze tempreture management Cell temperature Insulation  Current  charze management
CATEGORY THEESHOLD SYSTEM FARSMETER CALTERATION PARMMETER UHIT OFFSET MIK M RESOLUTION A
S0H 100 calibration % 1] 1] 110 0.1
Capacity configurat—-
s0C 50.2 calibration % 1] 1] 110 0.1
vz cell volt to trigser capase 39 39 v 0 0 5 0.0t
brz. cell volt. to trigger capac 3.4 3.4 ¥ 0 0 5 0.m
20C calib. config
Low S0C threshold to trigger SOC- 10 10 % 0 0 100 0.m
Over—discharging and S0C calib.-- &0 &0 Second 0 0 00 0.m
LVL 1 ALEM THEESHOLD 101 101 % 1] 1] 120 0.0t
LVL 1 ALEM EELEASE THRESHOLD 1] 1] % 1] 1] 120 0.0t
LVL 1 ALEM DELAY 5 5 Second 1] 1] 500 0.0t
LVL 1| ALEM EELEASE DELAY 2 2 Second 1] 1] 500 0.0t
LVL 2 ALEM THEESHOLD BEE35 65535 % 1] 1] 120 0.0t
LVL 2 ALEM EELEASE THEESHOLD BEE35 65535 % 1] 1] 120 0.0t
LVL 2 ALFM DELAY 685. 36 PG second 0 0 e 0.0t
LVL  ALEM RELEASE DELAY 685. 36 D second 0 0 e 0.0t
S0 Over HIGH LVL 3 ALEM THEESHOLD BEE35 65535 % 1] 1] 120 0.0t
LVL 3 ALEM EELEASE THEESHOLD BEE35 65535 % 1] 1] 120 0.0t
LYL 5 ALEM DELAY 5ER. 35 Second 1] 1] 500 0.0t
L¥L 3 ALEN EELEASE DELAY 5ER. 35 Second 1] 1] 500 0.0t
LVL 4 ALEM THEESHOLD BEE35 65535 % 1] 1] 120 0.0t
LVL 4 ALEM EELEASE THRESHOLD BEE35 65535 % 1] 1] 120 0.0t
LVL 4 ALEM DELAY 5ER. 35 Second 1] 1] 500 0.0t
LVL 4 ALEM EELEASE DELAY 5ER. 35 Second 1] 1] 500 0.0t "

Figure 5. Parameter calibration interface under the calibration mode

3.4 Force Control

Force control page, which is used to force the closure and opening of the electronic
lock and the high and low side switch by sending instructions.

The steps for forcedly control are as follows:
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i.According to the demand, select the corresponding control project, click the cancel
button under the strong control command;
ii.Select the open/closed/cancel command in the drop-down box that appears;
iii. Click the Implement button at the appropriate location in the Operation column;

iv.The status feedback allows the user to see the force control status.

foree control project force control command operation State feedback

Electronie lock foree comtrol Cancel Inplement Hot in foree otrl

HES 1 Canceal Inplement Hot in foree ctrl

HsS 2 Lancel L Inplement Hot in foree otrl

H5S 3 Cancel Inplement Hot in foree otrl
H33 4 Cancel Inplement Hot in foree otrl
H33 & Cancel Inplement Hot in foree ctrl
HSS B Canceal Inplement Hot in foree ctrl
HsS 7 Cancel Inplement Hot in foree otrl
H5S & Cancel Inplement Hot in foree otrl
1551 Cancel Inplement Hot in foree otrl
L35 2 Canceal Inplement Hot in foree ctrl
1% EMU HSS 1 Canceal Inplement Hot in foree ctrl

1# BN HSS 2 Cancel Inplement Hot in foree otrl

Figure 6. Force control interface

3.5 Firmware upgrading

Program Upgrade allows local and network burning:

The master can only run in calibration mode after local burning, at which time the
master needs to connect to a Dongle for debugging purposes.

Network burning requires computer have functionally internet connection. The
user can use a verified account to log in and then choose the program needed to burn.

Such burning method can burn released program only.

The network burning steps are as follows:

i.Click the Network button.
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System Overview  Real time infao.

Farameter Calibration

Force comtrol  Firware upgrading =~ History data

Loeal Fetwork
Device tvpe AB0Z State Ready
HWID 4341526454303132 333430363 7383930 FYID
Hardware version mumber o1l Software rersion 307

Bootloader wver.

ii.Enter the user’s username and password in the login box that pops up and click OK.

Bootloader ver.

Device type AE0Z State Ready
HWID 4341520454 30313233 34.30363 7383030 FWID
Hardware version mumber 01t 307

User

Fazzword

cnnfirm

iii.After successful login, the user can enter the network burn page. The user needs to

select the program to be updated by checking the FWID
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System Overview  Real time info.  Parameter Calibration  Force control — Firware upgrading  History dats
Local
Device type H/h State ¥k
HWID 1AT10213641004420096EADD0AD000089 FYID ik
Hardware version number Wik Software version 1.0.0.302
Bootloader ver. ECUFEL_R1. 0. 0. 302
Company or Froject name ETE Froject or. £100. 005. 000, 01
Cell type P-FHRE Fackaging LFPREREEER R 4h Serial/Farallel count
Cell wvolt. 320 ¥ Rated total voltage 16360 ¥ Rated capacity 200.00 Ak
Rated enerzy 23.040 Ktk Batt box count 1 Fower type EV-{HE ]
Vehicle type Vehicle manufacturer
FHID Device type Software version Software ID Uploaded by Uploaded at 2
FAENL15Z201 AA00 1.0.4 Ff9932b3 FEOTE T64823h0 7599 £44060057515b8  INIFEIEM 20150522 20:15:50 L (EpRREHE{E S LA N T 6,
[] FaENFO41001 fran 1.0.4 0205cedd?echldeeh?1 323bb20a0 £37Fe6a0dd3s  NHEIER  2015-05-22 15:04:28
[] FeEMMB22501 fran 1.0.4 0864aa0eThl Te3bT0febl4ac0dacfeb36ec22a05  NHEIER  2015-06-21 21:52:33
[] FaseEz23801 C601 - 071062526580 7 ede2 e oE TG fOchadboal0fdeed  ETEPEIER 20180509 14:44:29
[ Fa53F190401 HEOZ 1.0.1 o293bA el FE3032E60c3abde3fhen o a05:0194T  BTEPEIER 20180503 15:19:23 v
£ >
Flash
iv.Click the Flash button to initiate the burning.
Derice type 04 State H/A
HYID Wb FWID F/h
Hardware version number Bk Software version
Bootloader wver.
Company or Froject name IE| L Froject mr. C100.005. 000. 01
Cell twpe P-FREH Fackazing LFP-RtBa sl 4 Zerial/Parallel count
Cell wolt. 3.20 ¥ Rated total voltage 163,60 ¥ Eated capacity 200,00 Ah
Rated energy 23,040 kih Fatt box count 1 Power type Ev-itiezh
Vehicle type Vehicle manufacturer
FYID Device type Software versiom Software ID Uploaded b lploaded at &
FEEHLIEZ201 A0 1.0.4 AfBEIrhIFRETE TE4RasbaTEAFAA0G00RTEIEEE  ARHEER  F018-05-2F 20: 1550 Ly 2Pk fE Sk AR A H,
[] FaHFO41001 502 1.0.4 0208codd? erBP4eeb21 323b20aR EITEBa0dd33  SRIFEIER  2018-05-22 15:04:29
[] FamMMEZ2501 Y 1.0.4 0854aaleThl Tedb0febldacldacfBaficctials  YrEEIER  2018-05-21 21:52:33
|:| FERSEZZ3601 Call - 071 d06262655h Todefeaf TEfDobadbealBfdeed  YPIPEIER 20150500 14:44:28
[] Fa53F190401 RE02 1.0.1 c293b6 01 F93637560c3abde3fheb G c05 001047 rHETER 20180503 15:19:23 v
< >

v.After the burning is complete, a prompt window says Burning Completed pops up.

Click “BfitA” (OK) to finish the burning.
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Device type Wik State Wik
HYID ¥/ FWID Hi
Har dware version mmber Wik Software verszion

Bootloader ver,

Company or Froject name Ci00. 005, 000, 01
Cell type P=FfH Packaging
Cell walt. 3.20 ¥ Rated total volf] BUrMing completed 200.00 Ak
Rated energy 23.040 kih Batt box co Ev-iiE 2
Vehicle type Yehicle manufact
F¥ID Device tupe Software version Software ID Uploaded by Uploaded at &
FRENLIGZ201 4600 1.0.4 3£9032b3FR0T2 TR48.300 TR0 FA0G00ETE13EE | IEEEIER  2018-05-22 20:15:50 O s - AR T o1y
[ ] FasNFO41001 AEDZ 1.0.4 0208004470 0824eeb21323bb20aB £3T fefal dd3s | §VEFEIER  2018-05-22 15:04:29
[] FaEMMEZZ501 AEDZ 1.0.4 0854 aaleThl7eb70febldaeldackei3toa2Za05  FEIER  2015-05-21 21:52:33
[ ] Fes9E223301 £e01 - 7071 d06252656h Tedeleab T EDchadboalBfdced SR EIER  2015-05-09 14:44:20
[] F853F190401 A0Z 1.0.1 c293bhcl £53032560c3ab de3fhen fhEcBc01547  FRIFEIER  2015-05-03 15:19:23 "
£ >

completed.

Note: Network burning requires a computer to connect to the network properly.

3.6 History Data

Clicking the history data menu when the total current is below 3A to enter data
mode. After reading successfully, the user can view the BMS information stored during

the running period.

3.7 Key Real-Time Information

This part is divided into real-time overview and real-time alarm info. The page
displays the key information and alarm information of BMS in real time at the far right

of each interface.
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