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copyright laws.
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MS Windows are registered trademarks
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Warranty

The materials contained in this
document are provided “as is”, and
is subject to change, without prior
notice, in future editions. Further, to
the maximum extent permitted by
applicable laws, ITECH disclaims
all warrants, either express or
implied, with regard to this manual
and any information contained
herein, including but not limited to
the implied warranties of
merchantability and fitness for a
particular purpose. ITECH shall not
be held liable for errors or for
incidental or indirect damages in
connection with the furnishing, use
or application of this document or of
any information contained herein.
Should ITECH and the user enter
into a separate written agreement
with warranty terms covering the
materials in this document that
conflict with these terms, the
warranty terms in the separate
agreement shall prevail.

Technology Licenses

The hardware  and/or  software
described herein are furnished under a
license and may be used or copied only
in accordance with the terms of such
license.

Restricted Rights Legend

Restricted permissions of the U.S.
government. Permissions for software
and technical data which are authorized
to the U.S. Government only include
those for custom provision to end users.
ITECH provides this customary
commercial license in software and
technical data pursuant to FAR 12.211
(Technical Data) and 12.212 (Computer
Software) and, for the Department of
Defense, DFARS 252.227-7015
(Technical Data — Commercial ltems)
and DFARS 227.7202-3 (Rights in
Commercial Computer Software or
Computer Software Documentation).

Safety Notices

A CAUTION sign denotes a
hazard. It calls attention to

an operating procedure or
practice that,

if not correctly performed or
adhered to, could result in
damage to the product or loss of
important data. Do not proceed
beyond a CAUTION sign until
the indicated conditions are fully
understood and met

WARNING

A WARNING sign denotes a
hazard. It calls attention to an
operating procedure or practice
that, if not correctly performed
or adhered to, could result in
personal injury or death. Do not
proceed beyond a WARNING
sign  until  the indicated
conditions are fully understood
and met.

I—T— NOTE

A NOTE sign denotes important
hint. It calls attention to tips or
supplementary information that
is essential for users to refer to.
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Chapterl Introduction

1.1 Software Introduction

IT6000B/IT6000C/IT-M3600/IT-M3400 series bidirectional programmable DC
power supply comes with standard biquadrant function. The hardware output
can stimulate the charging and discharging characteristics of various batteries
as well as battery output characteristics, which can replace various real
batteries in power supply test application.

In battery simulation mode, this series of power supply allows users to select
the type, number of cells in serial connection, number of cells in parallel
connection and SOC indicators of simulation battery for overall simulation of
battery output characteristics, including the change process of internal
resistance characteristics during battery discharging process.

BSS2000 and BSS2000 Pro battery simulation software are specially designed
to control battery simulation device, and comes with battery simulation function
of bidirectional programmable DC power supply to visually realize all settings,
tests and analysis functions of battery simulation function. The software
interface is simple and easy-to-use where the user can check curve settings
and running process data of existing test at the same time.

The wiring and schematic diagram are as follows:

=

pC

Remote Control

DC Output
S § DUT

G
DCInput

Bi-directional Programmable
DC Power Supply

1.2 Preparation before Operation

® Connect to Device

This software need equipped with IT6000C/IT6000B/IT-M3600/IT-M3400.
This software supports interfaces like USB, RS232, GPIB and LAN. Before
using the software, the user needs to connect the device to computer by
communication interface first, and enter the communication interface
parameter to software interface. Please refer to 1.4 Configuring Interface of
Device for the detailed information.

® |Insert the Encryption Lock

Insert the encryption lock provided by ITECH into the computer and the
official software will be available to you.

Copyright © Itech Electronic Co., Ltd. 1
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1.3 BSS2000 Initial Interface

Double-click the ITECH_BSS.exe to run BSS2000 software, the software will
initialize in about 2 seconds, and then the below interface will appear.

L& ITECH Battery Simulator Software - - e

Communication

©OUSB @RS232 @GPB @ LAN

The interface is described as follows:

Communication

Select the communication interface between the software and the device.
About

Check BSS2000 information, such as name and version number.

Scan

Scan communication interfaces for the device.

Enter

When you first enter the main operation interface of the software, click
[Enter], the following interface will appear to prompt the information about
the connected instrument. This screenshot just for example, please refer to
actually information.

Confirm X

Confirm information :
ITECH,IT6006C-500-30,803386032747740004,00.005.001,501.R,110.R
Go to next page?

care

Quick Enter

After the software and the instrument are successfully connected once, the
connection information is recorded. When you re-enter the main operation
interface of the software, you can directly click [Quick Enter].

Copyright © Itech Electronic Co., Ltd. 2
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Troubleshooting

If the interface below appears during the operation, you need to check the
device connection.

k= ITECH BSS Software - Apply Demao Key >

Please send the user code to ITECH Electronics, and use
the demo key received to start up BSS Software.

User Code |32DCEEE23CEEM52952W2@F14CE444 |

Cemao Key | |

0K Cancel

The reasons for the above interface:

Loss of the encryption lock

The interface will also appear without inserting the encryption lock. Please
check the encryption lock delivered with box has insert to PC.

If encryption is missed, the user can contact ITECH and convey the user
code to us. Then you will receive the demo key offered by ITECH. Input it,
click [OK] and if the demo key matches, the demo software will be
available to you for 14 days.

m NOTE

When using the demo software, if you connect the device to PC, the
software will enter the TRIAL mode. The software function in TRIAL mode
is the same as that of the official software; if you do not connect the device
to PC, the software will enter the DEMO mode. In DEMO mode, all
functions can be simulated.

1.4 Configuring Interface of Device

BSS2000 software is installed in PC and interacts with matching hardware
devices via different communication interfaces. This software supports
interfaces like USB, RS232, GPIB and LAN. (At the time of start-up scan, in
default, RS232 scans at Baud rate of 9,600). The user needs to connect the
device to the computer. During hardware setting, select a hardware interface
that is compatible with the one connected to the device, and set interface
parameters based on different interface types.

Precondition

Before configuring hardware, you need to check whether the device
communication method is consistent with the realistic application or not.

The detailed steps refer to corresponding User Manual of device.

Connect the power supply and PC by communication cable.

Copyright © Itech Electronic Co., Ltd. 3
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Introduction

Operation steps
1. Select the required hardware interface type on the initial interface.

Communication

© USB @k ® GFIB ® LAN

2. After selecting the device interface, configure interface parameters at
bottom. Click [Scan].

® USB Interface Parameter Configuration

A, SR S E—
GPIB @ LAN

® RS232 Interface Parameter Configuration

Communication

®@USBE ©O ® GPFBE @ LAN

Baud Rate 145200

covmport |G

COM Port: to select serial interface, i.e., the serial interface number
occupied by RS232 communication cable interface.

Baud Rate: Baud rate must be configured consistently with those in menu
setup.

® GPIB Interface Parameter Configuration

Communication

GPIB Address: Set GPIB address of device.

® LAN Interface Parameter Configuration

Copyright © Itech Electronic Co., Ltd. 4
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Communication

® USB ® R5232 @® GFIB © LAN

IP Address: Set LAN IP address of device.
Port: Set Socket port of device, the default value is 30000.

Copyright © Itech Electronic Co., Ltd. 5
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Chapter2 Battery Simulation Test

Battery Simulation Test

BSS software control interface is simple where all operations can be completed
in a single interface, including setting, running and observation of test data.
This chapter introduces the specific test operation method and process of BSS
software. Taking BSS2000 Pro software as an example, BSS2000 software
interface is the same as BSS2000 Pro software except that BSS2000 software
interface does not support importing .mat file and there are few optional battery
types.

2.1 Overview of Main Interface

The main interface of BSS software is introduced as follows:

|5 ITECH Battery Simulator =

A=ITECH
2 e 0000 |
~0.000
3 ; e - P > 0.000

) D Capacity (Ah )
0000 oe Record

L

n L
1000 = — Test Information

) STATUS : STOP

6 ne t
T 000
Ah 50.000 = -2.000%

1. Menu bar

Import: Import curve data.

Export: Export setting data of existing curve.
Clear Error: Clear error status.

Clear Test Info.: Set configuration functions.
Model: Select battery model.

Report: Open the test data file folder.
Settings: Set voltage slope.

Error Check: Check the error information.

About: Inquire software-related information.

Exit: Exit the software interface.

2. Display bar for battery simulation test status.

Copyright © Itech Electronic Co., Ltd. 6
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© N o g &

Test curve setting area for battery simulation test and protection setting
area

Preview curve for battery simulation test
Measurement data display area
Voltage/current measurement curve
Information display area during test process
Test key

2.2 Editing Curve

BSS software has two editing methods for battery simulation curve. The user
can select Battery Model and configure manually, also select Table Mode and
import the curve data.

Battery Model:

1.

Select curve in the Curve Edit area. Such as click “Curve1”.

]
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Battery Model | Table Mode _mat file

Select Model : EMEEETS

I
~J

uolgalold  BAINY

Empty \

Inner Resi

Series

+(A)

- (A)

Initial %
Count of Loop

Cut-off Condition

H
) 105.00/2
H
Cap (Ah) 10.000=

Click “Battery Model”.
Click list box of “Select Model”. Select the battery models.

BSS2000 supports three battery models:
1.Basic: Basic Battery

2.LeadAcid: Lead-acid Battery

3.Lion: Universal Lithium-ion Battery
BSS2000 Pro supports nine battery models:
1.Basic: Basic Battery

2.LeadAcid: Lead-acid Battery

3.Lion: Universal Lithium-ion Battery
4.LMO: LiMn204 Battery

5.LNMCO: LiNi1/3Mn1/3C01/302 Battery
6.LNMCO&LMO: LiNi1/3Mn1/3C01/302 & LiMn204 Battery

Copyright © Itech Electronic Co., Ltd. 7
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7.LFP: LiFePO4 Battery

8.LTO: Li4Ti5012 Battery

9.NiMH: Nickel Metal Hydride Battery

Setting the battery parameters and state according to the battery
specifications.

Full Voltage: Simulate the voltage value when a single battery is in
full-voltage status.

Empty Voltage: Simulate the voltage value when a single battery is in
empty-charge status.

Inner Resistance: Simulate the internal resistance of a single battery.
Capacity: Simulate the capacity of a single battery.

Parallel: Simulate the settings for the number of batteries in parallel
connection.

Series: Simulate the settings for the number of batteries in serial
connection.

I+: Positive current limit, which simulates the maximum discharging current
of the battery pack. This limit value is the limit of equipment and will not
change with the series-parallel relationship.

I-: Negative current limit, which simulates the maximum charging current of
the battery pack. This limit value is the limit of equipment and will not
change with the series-parallel relationship.

Initial: Set the initial state of charge of the battery, include three mode,
SOC/Voltage/Capacity and SOC value 0~100% corresponds to the voltage
range from empty voltage to full voltage.

Count of Loop: Number of execute cycles.

Cut-off Condition: Cut-off conditions, including state of charge (SOC) and
battery capacity.

Importing Curve from Table

1.
2.

Select curve in the Curve Edit area. Such as click “Curve1”.
Click “Table Mode”.

Copyright © Itech Electronic Co., Ltd. 8
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Curve1 Curve2 Curve3 Curved Curve!

Battery Model [Table Mode | mat file
Choose a file to import

I

Download Import Template
I+ {A) 1.00=

uolasiold  BAIRY

- (A) -1.00[2

Initial plele - ] 50,001
Count of Loop 1=
Cut-off Condition
H L
H L
Cap (Ah) 10000 1.0001%
¢ Curve Info.

Capacity ( Ah)

Series

Choose a file to import: Select the battery characteristic curve file to be
imported. Click “Browse...” and select the .CSV curve file. If you need
create a new curve file, you can click “Download Import Template” to
download a .CSV file for template.

I+: Positive current limit, which simulates the maximum discharging current
of the battery pack.

I-: Negative current limit, which simulates the maximum charging current of
the battery pack.

Initial: Set the initial state of charge of the battery, include three mode,

SOC/Voltage/Capacity and SOC value 0~100% corresponds to the voltage
range from empty voltage to full voltage.

Count of Loop: Number of cycles

Cut-off Condition: Cut-off conditions, including state of charge (SOC) and
battery capacity.

Curve Info.: imported curve capacity and serial/parallel connection
information.

Importing .mat Curve File (Only BSS2000 Pro support)

1.
2.

Select curve in the Curve Edit area. Such as click “Curve1”.

Click “.mat file”.

Copyright © Itech Electronic Co., Ltd. 9
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o & ~PW

Curve1 Curve?2 Curve3 Curved Curved

Battery Model Table Mode

¢ List of .mat :

file01.mat
ITECH_BS52000Pro_Sample.mat

anny

uailaslol4

=xport your mat under - Matlab

10.000=

Initial

Count of Loop

Cut-off Condition H
S0C (%) 105.001%
H

Cap (Ah) 10.000

Before importing the .mat file, the format .mat file need to be prepared by
user and placed in the file path (.MTECH Electronics\BSS2000
Pro\BSS2000 Pro\Matlab), users can also directly click the folder link in the
interface to enter.

Select the .mat file in List of .mat box.
Setting the battery parameters.

Capacity: Simulate the capacity of a single battery.

Parallel: Simulate the settings for the number of batteries in parallel
connection.

Series: Simulate the settings for the number of batteries in serial
connection.

I+: Positive current limit, which simulates the maximum discharging current
of the battery pack.

I-: Negative current limit, which simulates the maximum charging current of
the battery pack.

Initial: Set the initial state of charge of the battery, include three mode,
SOC/Voltage/Capacity and SOC value 0~100% corresponds to the voltage
range from empty voltage to full voltage.

Count of Loop: Number of cycles

Cut-off Condition: Cut-off conditions, including state of charge (SOC) and
battery capacity.

2.3 Setting Protection and Alarm Functions
The user can set protection and alarm functions before testing. When the test
reaches protection or alarm conditions, corresponding alarm or protection will
be triggered.

Copyright © Itech Electronic Co., Ltd. 10
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S0C Protection
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SOC Protection:

SOC HIGH ALARM/SOC LOW ALARM: Set high or low alarm protection for
SOC. When battery SOC reaches the protection value during test, this
protection will be triggered and the test will be stopped.

SOC HIGH WARNING/SOC LOW WARNING: Set high or low warning for SOC.
When battery SOC reaches the protection value during test, this protection will
be triggered and warning information will be displayed in Test Information area
of the software.

OCV Protection:

OCV HIGH ALARM/OCV LOW ALARM: Set high or low alarm protection for
open-circuit voltage (OCV). When battery OCV reaches the protection value
during test, this protection will be triggered and the test will be stopped.

OCV HIGH ALARM/OCV LOW ALARM: Set high or low warning for OCV. When
battery OCV reaches the protection value during test, this protection will be
triggered and warning information will be displayed in Test Information area of
the software.

2.4 Previewing Curve
After setting related characteristics of the battery, the user can preview battery

characteristic curve on the interface. In the box shown below, click ® to
display the set battery curve.

Copyright © Itech Electronic Co., Ltd. 11
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~— OCV vs SOC Curve

-
® Inner Res Loop Counter

2.5 Running Test
After the user sets various parameters of the battery simulator, directly click
Test key on the main interface to start battery simulation test.

— OCVvs SOCCurve ———————————————— — Measurement

— OCV — Inne ce Voltage (V) SO

0.000 .~y ¢
Current (A) l ' ' l
0.000 |_00_§_§

OOOO e M Record .

— Value Capture
— Volta Currer 50C splay Points S Sampling Time (s )

:10.10 Ah

STATUS : STOP

Description:

a . preview battery characteristic curve on the interface. The curve cannot
be previewed after it starts to run. The button will not be displayed.

E; Start test
m: Stop test

Pause test

® Measurement: Real-time display of electrical performance parameters and
SOC status of the existing simulated battery. During the test process, click

Copyright © Itech Electronic Co., Ltd. 12
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“Record” to record the existini test data in the CSV file under report file

folder. The user can click
folder.

® Measure Curve: Real-time display of voltage/current test curve.

The user can set the number of data points displayed and data sampling
interval in Measure Curve area.

in the menu to directly open the report file

® Test Information: Display test information. The user can clic
menu to clear test information.

2.6 Observing Test Status

During test, the software main interface displays four test statues: charge,
discharge, error and ready.

— Battery Status ———

® . Charge ¥ Dis-Charge

¥ Eror ¥ Ready

® Charge: The battery is in charging status, ITECH power supply is in Load
mode, and sink power status.

® Dis-Charge: The battery is in discharging status, ITECH power supply is in
Source mode, and output power.

® Error: There is an error, and the test stops. The test can be run again only

when the error status is released. The user can click E==z
clear error status.

® Ready: The battery is in ready status for test.

in the menu to

2.7 Setting Voltage Slope

Click in the menu to set the voltage change slope. When the test is
ended, voltage will be recovered to initial voltage status based on set slope.

' ITECH Battery Simulator Software =
ry

2.8 Checking Error information

Click BEEEEES in the menu to check the error information communicating
between PC and instrument.

Copyright © Itech Electronic Co., Ltd. 13
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Battery Simulation Test

VISA OPEN FAIL

VISA SEND FAIL

VISA READ FAIL

FORMAT FAIL

SEND CMD

2.9 Checking Software Version Information

Click B
information.

in the software menu to check the existing software version

Copyright © Itech Electronic Co., Ltd.
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Contact US
Thank you for purchasing ITECH products. If you have any doubt about this product,
please contact us as follows.

1. Please refer to the CD-ROM of related user’s manual in package.

2. Visit ITECH website www.itechate.com.

3. Select the most convenient contact for further consultation.


http://www.itechate.com/

	Chapter1 Introduction
	1.1 Software Introduction
	1.2 Preparation before Operation
	1.3 BSS2000 Initial Interface
	1.4 Configuring Interface of Device

	Chapter2 Battery Simulation Test
	2.1 Overview of Main Interface
	2.2 Editing Curve
	2.3 Setting Protection and Alarm Functions
	2.4 Previewing Curve
	2.5 Running Test
	2.6 Observing Test Status
	2.7 Setting Voltage Slope
	2.8 Checking Error information
	2.9 Checking Software Version Information


