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BRILLIANCE BMS000

The Brilliance BM9000 Battery Monitoring System (BMS) provides an accurate and reliable indication of battery state-of-health through
constant monitoring and analysis of battery voltage, temperature, and impedance. It provides immediate warnings of battery
deterioration and imminent failures. It identifies any individual battery that exhibits problems, thus providing a proactive approach to
ensuring system reliability. The concepts behind Brilliance BM9000 system are flexibility and scalability, with ease of installation, usage

and operation. It is specifically designed to monitor backup batteries at large scale data centers, sub stations and power stations.

FEATURES OF BRILLIANCE BM9000 BMS

Real-time Monitoring

24/7 real-time monitoring of individual
Battery Voltage, Charge and Discharge

Current, Internal Impedance and Internal —

Temperature, State Of Charge (SOC) and
State Of Heath (SOH).

Auto Battery Cell Balancing

Identify uneven battery voltages and

automatically equalize the voltages across

all batteries.

N I P 4 Alarm Notifications

Send out alarm notifications in the event when

a failing battery is detected.

Battery State Of Health

Track the health status of each battery and
the entire battery string to enable
predictive maintenance. Prevent
unexpected outages caused by battery
failures.

Real-time LED Battery Health Indicator

A real-time LED battery health indicator
displays the battery status using two
different colors. A green LED light indicates
a healthy battery, while a red LED light

signals a failing battery.

Allows Dual Power Sources

Utilize dual power sources to prevent power
shutdowns. This setup significantly reduces
the risk of power outages and enhances the

reliability of the BRILLIANCE BM9000 BMS.
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In a mission critical system, relying on the protection of a UPS and battery bank, battery monitoring is essential to keep operations
running smoothly. In recent years, battery monitoring has become an integral part of system continuity strategy for all organizations
with medium to large UPS systems. Having a battery monitoring system that constantly monitors that the batteries (State Of Health)

brings a lot of advantages.

BENEFITS OF BRILLIANCE BM9000 BMS

Prevents Unplanned Outages — by monitoring every battery every
day, failing batteries are identified to be removed from the battery
string thus preventing healthy units from further deterioration and

preventing outages due to a battery failure.

Saves money — by extending useful battery life through constant

ﬂ monitoring and balancing between each battery, predict battery’s

health, deferring premature replacements, and reducing manual

corrective maintenance costs.

. Complies with regulatory requirements — Brilliance BM9000 BMS
complies with IEEE 1188-2005.



SYSTEM COMPONENTS

1. BRILLIANCE BM9000 Battery Monitoring Gateway

Standard 1 U design for distribution cabinet

Dual-source to avoid power shutdown

Built-in web server with visual display

Monitor Max. 6 strings battery, in a total of 420 batteries

Measure battery string current & voltage, ripple voltage & current,
charge & discharge current, internal temperature, impedance,

insulation resistance, ambient temperature & humidity, SOC and SOH

1 x LED for Communication cOM
Light, indicate communication status

1 x LED for Run

Run Light, indicate the BMS
operationstatus

1 x LCDDisplay
2" LCD Display with Backlight

128*32 Resolution

1 x LED for Error

¢ Alarm message by SMS or Email

1 x LED for Fault

Alarm Light Indicate:
o StringVoltage

Operation Buttons

4 x DirectionButton 1 x

¢ Support Modbus-TCP, Modbus-RTU, SNMP and IEC61850 protocols

¢ Support MQTT for JSON format to data upload

Fault Light, indicate fault status

StringCurrent Confirm Button 1 x

e 1RS485 port, 2 Ethernet ports and 1 4G Antenna port to data upload

¢ 6Dl ports (digital Input connecting)

¢ 6 DO ports (sound and light alarm)

> Dimension and Installation

I Standard 8G TF

: memory card

| 2 x Ethernet ports

1
1
| For uplink communication :
| MODBUS-TCP, SNMP, I

1

: 1x U &I Sensor port + 1 x RS485 port

1 1RS485 for SVS9 and SCS9 sensor to measure string voltage and string current
1 (24V power supply output)
1
1
1

1 R5485 for ambient temperature & humidity sensor and insulation resistance
sensor (24V power supply output)

.
« SOC CancelButton
.

Hall Sensor Disconnect
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! 4G antenna port :Q—‘ l ‘l—
'1xRs485 U 12 wRilL port T 2xp I '
I ) o I 1 ports (6 OUT, 6 IN) 11 2 xPower supply .
For uplink communication I I For down-link communication, realize ring communication I | Rated: 220VAC Range: I
| MODBUS-RTU I I BM9000 can connect Max.6 strings, total £ 420pcs 11 g5~264VAC !
oo L 'l 10mazovpe _ !

Technical Specification

CPU ARM Cortex A7 528MHz 2 Ethernet Ports (10/100M), MODBUS-TCP, SNMP,
Flash 512MB flash, 4G EMMC + 8G TF memory card Up-link IEC61850 1 RS485 port, MODBUS-RTU, Baudrate:
X Communication i
Display 2” inch LCD with backlight 9600bps, 19200bps, 38400bps (optional)
Down-link 6 Channels RJ11 Ports, each Port Max. Connect=70pcs
MTBF Z 100,000 hours Communication Batteries, total Max. 420pcs
. T Rated: AC220V 6 x DI Dry Contact
owersupply Range: AC 85~264V or DC120~370V Additional Port 6 x DO Relay Output, 250VAC/5A or 30VDC/5A
1~6 strings, Range: DC 8~1000V(+0.5%),
Voltage Resolution: 0.01V
Power |
Consumption <15W (only main controller) Ripple 1~ 6 strings, Range: 2 ~ 100V (peak),
Voltage resolution: 0.01V
Measurement Range h - 1~6 strinis, Rar:ge: DC—2090~+2000V(12.0%,
standard 19" inch 1 U Device under 15°C~35°C), Resolution: 0.01A
. . 483mm X 206mm X 44.5mm y 1~ 6 strings, according to the rated current of
Dimension Ripple the hall sensor, Range: DC 0 ~ 0.4*| (peak),
Current o
Open hole: 440mmx46mm (L*H) resolution : 0.01A
e RS485 for measuring 1~6 strings string
voltage & current . Working Temperature:-15°C ~ +55°C
Extension Sensor | ¢  RS485 for measuring Max. 6 strings Operation Storage Temperature: -40°C~ +70°C
(Optional) ambient temperature & humidity Environment Humidity: 5% ~ 95%Non-condensing
*  RS485 for measuring 1~6 strings DC
insulation resistance




2. BRILLIANCE BM9000 Battery Cell Sensor

Functions: S rowertiun \\ ot \

*  BRILLIANCE 602 for 2V Battery, BRILLIANCE 612 for 12V Battery

*  Monitor Individual Battery Voltage, Internal Temperature (Negative pole), Internal

Impedance(Ohmic Value) \ \

e Calculate Individual Battery State Of Charge (SOC), State of Health (SOH)

*  Powered by Communication Bus, no consumption of battery power

Normal Status Abnormal Status

e Auto-balancing function

Measuring Range
Item Power Supply = .
Voltage Internal Temperature Impedance
BRILLIANCE 602 DC24V DC1.6~ 2.6V (+0.2%V) -20°C~ 85°C (£0.5°C) Range: 0.1mQ~50mQ
Power Consumption: Repeatability error: 1.0%+25uQ
BRILLIANCE 612 Running: <70mW DC7.5~15.6V(+0.2%) Conformity error: 1.5%+25uQ
Sleeping: <8mW

» Dimension and Installation

Q —=28.8

_;;d‘___.ﬁ____..—_.._-_ Item Description
| 30cm | | Battery Sensing el 30cm
) Cable Terminal& U type, hole diameter: 8mm
-ﬁ ) Size i .
[ 30em I O type, hole diameter: 8mm

3. BRILLIANCE SCS9 String Current Measuring Sensor & Hall Sensor

Functions:
Communication Port and Power Supply Port

0 One string of battery will need 1 x BRILLIANCE SCS9.

0 Measure battery string charge and discharge current as well as ripple current.

] Measure multi-pole battery's string charge and discharge current and ripple

current with flexible module and hall sensor.

O Accessories:
o Hall Sensor and Cable: Range from 0~ +1000A with 2m cable
o Communication Cable : 5m with RJ45 port
Measuring Range
Item Power Supply .
String Current Ripple Current Environment
BRILLIANCE DC24V Working Temperature: 0°C ~ +45°C
$Cs9 (Range: DC9~32v) | 1 Hall Sensor:=1000A™ +1000A ;0%?;'3” 59“5:' ot Limit Temperature: -15°C~ +55°C
PowerConsumption: 2 Hall Sensors: -2000A~ +2000A ge un.'ent( Nea vl Storage Temperature: -40°C~+70°C
(£2.0%, 15°C~35°C) Frequency: 50Hz~1KHz

<0.5W B Humidity: 5% ~95%RH, Non-condensing



4. BRILLIANCE SVS9 String Voltage Measuring Sensor (Optional Module) PEMSYM

alage Manizring Module

Functions:
e  Measure Battery String Voltage

¢ Measure Battery String Ripple Voltage

Measuring Range

BPRMSVM

Item Power Supply Envi o
String Voltage Ripple Voltage nvironmen
DC24v Working Temperature: 0°C ~ +45°C
BRILLIANCE . . e
e (Range: DC 9 ~32V) DC 20~ 1000V 2~100V Limit Temperature:-15°C ~ +55°C
Power Consumption: (£0.5%) (Peak value) Humidity: 5% ~ 95%RH, Non-condensing
<1wW Storage Temperature: -40°C~ +70°C
» Dimension and Installation
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5. BRILLIANCE HMI-BM9000 (Optional)
Functions: YPowerHub
. 10.1" inch Touch-Screen HMI for Display and Operation e
. Real-time Data Inquiry:
o Individual Battery Voltage, Impedance, Inner Temperature, SOC, SOH

o String Voltage, Charge and Discharge Current, SOC, Balance Degree
. Alarm Data Inquiry:

o Real-time Alarm Status and Related Alarm Information

(Faulty Battery ID, Date / Time, Alarm Reason, Communication Status etc.) BRILLIANCE HMI-BM9000

o 3000 Alarm Records for Each String Battery

String 1 string 2 Siring 3 String 4 String 5 String 6 ) string 1 String 2 String 3 String 4
VoMage(v) Resktance(ma)  Temp(t) Soc(vo) Soh(w)  Uquidievel Leakage Volage(V)  Resistance(me)  Temp(1:) Soctue) So{se)  Ugukd Level  Leskege

StringVolUpperLimit 1687V CellVolUppertimit 2. Cellfemuppertimit 50°C

StringVolLowerLimit 126V CellValLowerLimit Module Alarm Enable

el St L SRS (I — SwingVoluppertlys 9.4V CeilValUpparkys CollTemuppertiys  25°C j j j Y]
SwingVolLowerHys 6.3V CeilValLowerHys n S oM ] ==
IR T - . e Nomal Nomad Homs Homad
StringCurlipperHys 25V CellRestUpperHys e Hys 28 =« = = s =
SwwingCurLowerLimit -50A CellSoctawsrlimit 0% i1 = =N N &
SwingCurlowerHys  25A CellSactawertys §

= StringSocLawerlimit 0% CallsohLowarLimit

SwringSoclowartys 0% CallsohLowarHys

Back

Real-time Data Query Alarm Settings Liquid Level Display
10.1"inch TFT display CPU ARM cortex-A8, 400MHz
Display LED backlight Flash 128M NAND
Resolution: 800 X 480 RAM 64M DDR2
1 Ethernet port, (connect with PBAT-Gate) 226.5mm X 163mm X 36mm
Communication i ] Dimension .
1 RS485 port, (connect with PBMS Series) Mounting Hole: 215mmz0.5 X 152mm=0.5

Power Supply 24VDC, 20% / 300mAmax. Power Consumption <5W



SOLUTION OVERVIEW:

BRILLIANCE CMS 10K Ethernet

.
s BRILLIANCE SVS9 (Optional) 1

wﬁa:ﬁ;ﬁi}:{ Mobile APP Multi-Site Power ManagementSystem
e — SMS/EmailAlarm Multiple AlarmMethods RS485
8 | Printer 2 ST T A - 4
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. 1
1 6 channels RJ45 interface 1
1 1 !
1 One BM9000 can connect Max.6 strings onsite 1
Backto UPS == 1
! TOUPS ** A' 4 o . |
1 String Voltage
2 ] :
a : ! 81 82 83 B4 85 B70 1
8 ; MoDaus |
Z 1 BRILLIANCESCS9 i JANCE SVS9 (Optiondl) 1
1 o /J !
I - String Voltage !
1 1
1 1
1 1
1 MoDBUS 1
1 L}
1 1

Site 1
SYSTEM INFORMATION
System Structure Model Description Remark
BRILLIANCE BM9000 Battery Monitoring Main Controller One per UPS
Management Layer S RILLIANGE BV19000 - L| B2ty Monitoring Main Controller One BRILLIANCE BM9000 can Monitor Max. 6
with 4G Antenna port (Standard) Strings, Max. 420pcs Batteries
One per string, with each string featuring 2
Hall Sensor Ports, capable of connecting up to
2 Hall Sensors. For multi-pole batteries, the
) . BRILLIANCE SCS9 can be configured based on
BRILLIANCE SCS9 String Current Measuring Sensor
String Measuring Sensor the number of poles.
Hall Sensor and Cable: Range from 0 ~ £1000A
with 2m cable
Communication Cable : 5m with RJ45 port
BRILLIANCE SVS9 String Voltage Measuring Sensor One Per String (Optional)
BRILLIANCE 602 Monitor 2V Battery Cell Sensor One Per Battery Cell
Battery Cell Sensor BRILLIANCE 606 Monitor 6V Battery Cell Sensor One Per Battery Cell
BRILLIANCE 612 Monitor 12V Battery Cell Sensor One Per Battery Cell
BRILLIANCE CS100 Rated Input: 50A Measure Range: 0~+100A, ®20mm
BRILLIANCE CS200 Rated Input: 100A Measure Range: 0~~+200A, ®40mm
Hall Sensor for
BRILLIANCE CS400 Rated Input: 200A Measure Range: 0~+400A, ®40mm
Accessory | gL IANCE BM9000 £ &
BRILLIANCE CS800 Rated Input: 400A Measure Range: 0~+800A, ®40mm
BRILLIANCE CS1K Rated Input: 500A Measure Range: 0~+1000A, ®40mm
Power Supply BRILLIANCE PS12 12VDC Power Source, 220AC to 12VDC, for BRILLIANCE HMI-BM9000
Local Display & BRILLIANCE HMI- 10" Touch-Screen HMI For Local One Per BRILLIANCE BM9000
Operation Layer BM9000 Display Communication with BM9000 via Ethernet
Ambient Temperature Temperature: -20°C ~ 60°C (+0.4°C)
& Humidity BRILLIANCE 9000 ENV Humidity: 0~ 100%RH (+3%RH) One BRILLIANCE BM9000 can connect Max. 6pcs
Optional DC Insulation BRILLIANCE DC-RES : . iy One per string, One BRILLIANCE BM9000
Module Resistance Sensor SENSOR Mg IS Ranes: 1Ko SCHIC can connect Max. 6pcs
Hydrogen (H2) Sensor pRISANEE Measuring Range: 0~ 1000ppm One per BRILLIANCE BM9000
ydrog HYDROSENSE Eaties: PP P
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