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1. Important notices

Please read this manual thoroughly. It contains important information about your
system, having a vital importance to the flight safety.

Information in this document is subject to change without notice. LZ design
reserves the right to change or improve their products and to make changes in the
content of this material without obligation to notify any person or organization of such
changes or improvements.

A Yellow triangle is shown for parts of the manual which should be read
carefully and are important for proper operation.

@ Notes with a red triangle describe procedures that are critical and may
result in reduced safety or may lead to critical situation.

{} A bulb icon is shown when a useful hint is provided to the reader.
1.1 Limited Warranty

This LZ design FCU product is warranted to be free from defects in materials or
workmanship for two years from the date of purchase. Within this period, LZ design will,
at its sole option, repair or replace any components that fail in normal use. Such repairs
or replacement will be made at no charge to the customer for parts and labor the
customer shall be responsible for any transportation cost. This warranty does not cover
failures due to abuse, misuse, accident, or unauthorized alterations or repairs.

THE WARRANTIES AND REMEDIES CONTAINED HEREIN ARE EXCLUSIVE AND IN
LIEU OF
ALL OTHER WARRANTIES EXPRESSED OR IMPLIED OR STATUTORY, INCLUDING ANY
LIABILITY ARISING UNDER ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE, STATUTORY OR OTHERWISE. THIS WARRANTY GIVES YOU
SPECIFIC LEGAL RIGHTS, WHICH MAY VARY FROM STATE TO STATE.

IN NO EVENT SHALL LZ DESIGN BE LIABLE FOR ANY INCIDENTAL, SPECIAL, INDIRECT
OR CONSEQUENTIAL DAMAGES, WHETHER RESULTING FROM THE USE, MISUSE, OR
INABILITY TO USE THIS PRODUCT OR FROM DEFECTS IN THE PRODUCT. Some states
do

not allow the exclusion of incidental or consequential damages, so the above limitations
may not apply to you. LZ design retains the exclusive right to repair or replace the unit
or software, or to offer a full refund of the purchase price, at its sole discretion. SUCH
REMEDY SHALL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR ANY BREACH OF
WARRANTY.

To obtain warranty service, contact your local LZ design dealer or contact LZ design
directly.

February 2013 © 2013 LZ design. All rights reserved
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2. Installing the BMS Control Software

FES BMS Control setup file is available for download at our dedicated FES website,
in download section, under software.

http://www.front-electric-sustainer.com/download.php

After download is completed, run the Setup.exe application in the BMS Control
Setup folder.
Click “"Next” at the Welcome to the BMS Control Installation Wizard.

Welcome to the BMS Control
Installation Wizard

Itiz stranaly recommended that yau exit all Windows pragrams
before minning thiz setup program.

Click Cancel to quit the setup program, then close any programs
wou have running. Click Mest to continue the installation.

WaRMIMG: Thiz program iz protected by copyright law and
international treaties.

Unauthorized reproduction or distribution of thiz program, or any
portion of it, rmay result in severs civil and criminal penalties, and
will be prozecuted to the maximum extent pozsible under law.

VE Cancel

Choose the Destination folder where the application will be installed.

iZ BMS Control Setup S : %
Destination Folder /
Select a folder where the application will be installed.
0. )

The installation wizard will install the files for EMS Contral in the follawing folder.
Tainstall inta a different folder, click the Browse button, and select another folder.

“Y'ou can choosze not to ingtall BMS Control by clicking Cancel to exit the installation
wizard,

Destination Folder
C:\Program FilestBMS Controly Browse

< Back Mext » Cancel

Confirm the installation information by clicking “"Next” button or reenter the installation
information by clicking “Back” button.
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i BMS Control Setup Bl : E
Ready to Install the Application ﬂ
Click Mest to begin inztallation.

oo, )

Click the Back button to reenter the inztallation information or click Cancel to exit
the wizard.

< Back MHext » Cancel

You have now successfully installed the software. Click the “Finish” button to exit the
installation.

i BMS Control Setup e

BMS Control has been

V‘ﬁ! successfully installed.

Click the Finizh button to exit this installation.

Finish
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3. Communication cable

BMS-Charger-PC communication cable (suitable for GEN2 battery packs)
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When the BMS-PC cable is inserted in the USB port of PC for the first time, drivers
needs to be installed. The Found New Hardware Wizard pop-up window appears.
Choose “Install the software automatically” option and click Next.

Welcome to the Found New
Hardware Wizard

Thig wizard helps vou install software for:

USE Serial Port

3:':] If your hardware came with an installation CD
= or Hoppy dizk, insert it now.

“What do pou weant the wizard to do?

() Install the softveare automatically (Fecommended)
() Inztall from a list or specific location [4dvanced)

Click Mext to continue.

Mt » Cancel

Completing the Found New
Hardware Wizard

The wizard has finished inztaling the software for:

(3 IJSB Serial Part

Click Finizh to close the wizard.

Finish

To complete the Found New Hardware Wizard click the “Finish” button.
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The BMS-PC cable behaves as virtual com port (VCP). A number is assigned to the
VCP in the Control panel/System/Device Manager under Ports (COM & LPT). This port
number is used to set the communication parameters in the Set communication

properties window of the BMS Control software.

..E..';: Device Manager

Fil=  Action View Help

N EES 2E A eRa

]Ex

-7 Mice and other pointing devices

+ - E8 Metwork adapters

- [{ POMCIA adapters

= Ports (COM & LPT)
"__\;i Bluetooth Cammunications Port (COME)
;,—_\!i Bluetooth Communications Port (COM7)

+ ﬂ Processors
+- @, Sound, video and game controllers
+-Ze Skorage wolumes
+ System devices
= % Universal Serial Bus controllers

€ Inkel(R) S2801FB{FEM USE Universal Host Controller - 2658
&g Intel(R) 6280 1FE{FEM USE Universal Host Controller - 2659
€ Inkel(R) 8280 1FB{FEM USE Universal Host Contraller - 2654
& Intel(R) 5280 1FB{FEM USE Universal Host Controller - 2656
€ Inkel(R) S2801FB{FEM USEZ Enhanced Host Contraoller - 2650
‘-, U3E Mass Storage Device
€2 UISE Rook Hub
¢ USE Root Hub
€9 LISE Root Hub
€2 UISE Rook Hub
&g LISE Rook Hub
€2 UISE Serial Converter

If drivers were not installed automatically you can find them also on the FTDI web site

http://www.ftdichip.com/Drivers/VCP.htm

In case of troubles contact LZ design.

4. Setting communication with BMS

You can now run the BMS Control software. If this is the first time you have been
running the program, the Serial ports has not been set yet and the Error occurs. You
must follow the procedure described below. Click the “Continue” button.

= BB
Program Feport BMS  Help
Settings | Logging | Error log UN%_
; 1]
Ealancing Charging :3'] 60 Ly IPD
; ’4’ & 200
Balance voltage END END of Char \’ ‘ *
o ]y K
C | That
Error -1073807346 occurred at Property Node in vbat
¥ISA Configure Serial Port (Instr).vi- >Main oo ¥ 0,0 A
Balance voltage START Hysteresis BMS.vi
il -y o 3 4
4 5 =
Possible reason(s): \’ 28 <
Temperature -
Cellpltage YIS4: (Hex 0xBFFFO00E) The given session or object reference Ny Yeell 80-
MA That Mas el | 5 inwald. e :
B Ele a bl
40-
MIN T charge < |3 4 z
o il ec TN el : 4 L 20°
o -y :
MA Thins MAX Veell Tmax 0~ ww
o ]
L x 0,000 ¥ o g
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The BMS is not connected to the BMS Control software, the sign _ is turned on
and Reading BMS configuration window pops out. Click the “Cancel” button and

> BMS contral

Program Repaort BMS Help = =
—— ———— 7 — e
Settings | Logaing | Errorlag | | I | . |
40 60 = o
Balancing Charging 20 _y [ ?D 100 200 1l]l:l_. ! 1wl:ll] 200
o . ; -
N - N
Balance voltage END EMD of Charging
f = chekaB bl LS.
. | 0 [ I vbat Ibat
> Please wait ... @ 0,00 ¥ 0,0 A
Halancetyokage ATORT
D_ @. W Reading BM3 configuration 1 3 ? _4
o ! \5 100-
i
Temperature Cell voltage . :
4 - Cancel MIN vell i
Ma That s el | z
S e T P — e —| o000 ¥ 60—
o Elks lo By :
40-
MINT charge 1 % ? 4 :
I 8]ec MiMeel 0 - S 20-
- o B :
M Thins , Max veell Tmag 0-
o i#lec 0000 ¥ 0 C

open Set communication properties in the Program menu.

== BMS control
Program Report BMS  Heln
[ == Set communication properties 3 : r

Zma] v [ ciner I E o

Cell voltage [V] Celb resictance [ 10 20 30 40 S 0 200
it Loy 50 plam—
1 4,116 ~ 1 2.00 COM port i uf 59, ,HV % 50
R ¥ i 2 185 | comz »
3 +.114 3 1.95
§ 411 4 196 i Vhat Ihat
5 4118 5 242 56000 | 5755 ¥ 180 A
& 4.113 & 1.91 "
7 4116 7 20 Lot s A
B 4116 8 1.99 6 = n,-- 5
e | s s c. s
10 4116 ] P
0 = MIN Veell
1 410 1 19 L ik
12 4.111 12 1.82 Tmeout 4,089 ¥
13 4089 i3 1,38 o 2w
14 4.050 i L3y * 2
L Y
) Present? ur 5
[ o | [ cancet | MAX Veell
= 4,118 ¥

Select the proper COM port number that was assigned to and also check that other
parameters are set as they are listed below.

RS-232 Bitrate: 56000
MAIN Address: 6
CTL Address: 0

Timeout: 350 ms
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In some cases there is visible tick only and so you are not able to choose a
COM port.

ﬂ Set communication properties @

COM port

J
R5-237 Bitrate

56000 [*]

MAIN Address
6 =
CTL Address
0 =
Timeout
350 T ms

9 Present?

This usually happen if you have on your PC installed Windows Vista or
Windows home premium edition operating system. In such case it is required
to install additional Visa USB & COM drivers, as some operating systems do
not have them included already.

You can download installation file for a Visa USB & COM from this link:
https:/ /www.dropbox.com/s/j5uarkxjk2oxriy/visa462full.exe?di=0

Open Visa426Full.zip file and wait until it extracts to a temporary location on your
computer. Continue the installation by selecting “Next”.

(7 Nevisa 4622 ¥ - I E=EE |

ni.com/visa

NI-VISA

National Instruments VISA Software

Exit all applications before running this installer.
Dizabling wirus zcanning applications map improve installation speed.
Thiz pragram iz subject ta the accompanying License Agreement(s].

NATIONAL
INSTRUMENTS

<4 Back | Mext = “ LCancel l
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Select the location for National Instruments VISA Drivers.

e
=l ]

n Directory W7 NATIONAL

the primaty installation diectory. INSTRUMENTS

Mational Instruments softwane will be installed in a subfolder of the following. To ingtall into &
different folder, click the Browse button and select anather.

Diestination Directom

C%Program Files Mational Instruments’, | [ Brovse...

[ << Back ” Mewt > | [ Cancel J

For the RS485 Cable to work, only Serial, USB and COM Support Drivers under “Run
Time Support” should be chosen.

‘TNATIONAI.
’ INSTRUMENTS

[ — "vl NI-VI_SA 4E2 Uze Meazurement & Automation Explorer [MA3) o
BE:I Run Time Support configure, test, and communicate with your M ational
=] Instrumnents hardware. vou must install the
GPIE appropriate driver software for your hardware to

appear in M,

Serial
GFIB-X
Ethermet x#
Remate
Enet-Serial Thisz feature will not be inztalled.
S — R

Firghwfire:
TULIFP

COM Suppart This feature and its selected subcomponents may
. v‘ Configuration Support require up to 000 Bytes of disk space.

AN A
A4 A [ 44 f4 )44 )44 (4

b 3 | Development Support
e 36 | Remote Server
o [T | ¢

Directory for NI Measurement & Automation Explorer 4.6.1

Browse ..

Restare Feature Defaults] [Disk Cost] [ <4 Back |[ MNest > ] [ Lancel

When VISA drivers are successfully installed, restart the computer.

@ If your computer has installed Windows 7 Starter, you should follow
procedure, as described on this link:

http://digital.ni.com/public.nsf/allkb/1817F501D7BA67F28625768F0000B260
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5. Basic system parameters overview

When BMS and your PC are connected, the program presents all system
parameters in the original Settings window. You can read all the pre-set parameters,

about Balancing
‘ﬁ BMS control

, Charging, Temperature, Cell voltage and about Batte

ack data.

Program Report BMS5 Help

Settings | Logging | FLASH History

FES - BATTERY MANAGEMENT 9R-0119

Balancing
Balance voltage END
1416 2|V

Balance voltage START
41 |V

Temperature
MAX That
|55

MIN Tcharge
|-1

v 40
!

ﬁﬁ} 350 f ‘ _‘%3 50

Charging Battery pack data

Chemistry

EMND of Chargin
b Li-po Kokam High power

416 |V

o

Hysteresis 3220 ¥

- Capaci
01 BV il > 1 2
2 >

40 J £

] fﬂ‘ 1 f_%s
MIN Veell
3724 ¥

Cell voltage
PAAX Veell
la18 v
MAX Veell Hysteresis
[0.015 3 v
MINVeell
31 =+ v
MIN Veell Hysteresis
|o.05 Elv

2..

Paralel strings
0

1 i
ﬂ’i" : lf%s
MAX Veell

3732 ¥

0-
Tmax-10-
16

Balancing

Balance voltage
END

Voltage level to which each individual cell will be balanced (default value is 4,16V).

Balance voltage
START

Average battery pack voltage above which the BMS performs the balancing while
charging (default value is 4,1V).

Charging

END of Charging | End of charge voltage of the individual cell (default value is 4,16V).
Hysteresis Charging hysteresis of individual cell (default value is 0,1V).
Temperature
MAX That If temperatures of battery pack reach this value, charging will be stopped (default

value is 55°C).

MIN Tcharge

If temperature of battery packs is bellow this value, charging is not allowed to start
(default value is -1°C).

Maximum allowable temperature of the BMS due to the balancing. If BMS reach this

MAX Tbms temperature, balancing and charging will stopped. Balancing and charging will start
again, when BMS temperature drop 10°C below the set value (default value is 50°C).
Cell voltage
The highest allowed voltage of the individual cell. Above this voltage alarm turns on
MAX Vcell i
(default value is 4,18V).
The MAX Veell | gefauit value is 0,015V).
Hysteresis
MIN Vcell The lowest allowed voltage of the individual cell under which the alarm turns on
(default value is 3,1).
MIN VceI_I (default value is 0,05V).
Hysteresis
Battery pack data
Chemistry (default setting is Li-po Kokam High power)
Capacity (default value is 40Ah)
Cycle Counting of charging cycles

Paralel strings

(default value is 0)
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To see the single cell voltage, switch the view from Settings to Logging.

Program Report BMS Help
Settings | Logging. | FLASH History FES - BATTERY MANAGEMENT | 7R-0126 | [ el e
Cell voltage [v] Cell resistance [mOhm] Logging stopped o 21.] 30 1.} D 200 O 200
1 3% & 1 00 4 File path o g }rsu.s 350 e ‘ ‘0
3.987 |2 oso — 4
3 3 3 D80 —3 =
| g ] Vbat
& BE7 [+ a0 =
5 3987 |s om0 5578 W 180 A
6 3,565 |6 0,80 Time inberyval
73S 7 080 00:00:01 : @ I S
8 3.967 |8 0.80 0 ’!ﬁ N 90— -]
g 3.986 ? 0.80 Package bamperstures  BMS tempersbres 80—
L 1o 0.80 1 w999 L et MIN Veall : =am
1 3@s i1 0.80 e
12 398 |tz o0 3971 ¥ 2
13 3.97 | 13 0.80 40-
14 397 14  0.80 e : —Ers
1 i | 4 zu_'
- , - 782 %
0 5
f 1 - .
MAX Veall Trnax 10~ ! S0H
e T 3087 ¥ -1000  °C %3 %

On this second Logging screen you can see accurate Cell voltage of each 14 cells,
so this is the most used screen during monitoring charging process!
After a few minutes of charging it will also start calculating Cell internal resistance

of each cell.

O

Internal resistance is possible to calculate only during charging. BMS which
Is inside of battery pack, gives instructions, to the charger how to charge,
by PWM signal through BMS-Charger signal cable. This means when to
start, when to stop, and charging current value (from 0....9A, with 600W
charger). After initial start, charging current ramps from 0 to 9A slowly.
When it reaches 9A, then BMS gives instructions to suddenly reduce
charging current to 0A, but just for a short time. When this happens, BMS
measure, voltage drop on each cells, and calculates internal resistance.
This usually happened the first time in about 3-5 minutes from start of
charging. Accuracy of calculation is just approximate (but good enough for
relative comparison of cells resistance), as there is not accurately measured
charging current, but BMS knows how high it should be as BMS instruct
charger about.

If charger is not connected, BMS do not know that, so still calculates, but
as there is no voltage drop the result is close to zero mOhm after some
time...

Right side of screen shows, pack voltage, minimum and maximum voltage of cells,
approximate charging current (based on data which is BMS is sending to charger), SOC
as state of charge, SOH as state of cells health. Temperature of pack is not visible if
sensor is not connected.

Third screen Flash History is not important for FES users!
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5.1 Data logging

If you might have some problems during charging is it suitable to record charging
process data in a *.txt file, which you can send it later by email to FES manufacturer.
Such file is very helpful for troubleshooting the problem.

Choose the File path and set suitable Time interval you want BMS to report. In
most cases is OK if you set time interval to 2 seconds.

File path
(=
Skark Skop
Tirne inkeryval
00;00:00 R )

If the Time interval is set to 00:00:00 the software logs the data with its
maximum achievable speed

By pressing the "Start” button you start the logging, to stop recording, just press
the button “Stop”.

The data is recorded in *.txt file you chose as follows:

Pack voltage | Curren | Cell; | Cell; Cell, | 7ear | 78ms

date | time
[V] t[A] [V] [V] [Vl | [°C] | [°C]

5.2 BMS settings setup

It is possible to change some BMS parameters in Settings window. This is possible
only if BMS is in unlocked state. To unlock BMS you need to enter proper password,
which you will get from FES manufacturer if necessary.
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6. Revision history

February 2011 Initial release of manual

February 2013 Updated to Version 1.11

March 2013 Updated to Version 1.12

December 2013 | Updated info about Visa drivers, Version 1.2

July 2014 Minor updates to Version 1.21

December 2014 | Added info about calculation of cell internal resistance 1.22
May 2015 Added info about installation of Visa drivers

November 2015 | Added info about installation of Visa drivers to Win 7 Starter
March 2016 Corrected broken link to Visa drivers, window with a thick
February 2017 | Added info about default settings, Version 1.26
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