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system to achieve comprehensive fire protection early warning, protection, and linkage of the

energy storage system, to provide high reliable fire protection safety assurance, and achieve

effective prevention, early detection, effective isolation, and protection.

With the integration of PCS and BMS design concept,using the hierarchical action and linkage

mechanism of protection to reduce the possibility of protection unit action sequence, action delay,

and local fault protection failure in the energy storage system significantly.

Battery Management System Data

S/N Item Data Remark
1 Battery Management System Model PCS-1000G2
2 Battery Voltage Detection Range 0~5V
3 Battery Voltage Detection Accuracy * 5mV
4 Battery Voltage Detection Cycle <50ms
5 Current Detection Range £ 300A
6 Current Detection Accuracy <%0.2%
7 Current Detection Cycle <50ms
8 Temperature Detection Range -40~125C
9 Temperature Detection Accuracy *r1’C
10 Temperature Detection Cycle <ls
11 Equalizing Current <100mA
12 SOE Calculation Accuracy <5%

13 SOE Calculation Update Error <ls

14 SOC Estimation Accuracy <3%

15 SOH Estimation Accuracy <5%

16 Event Record =10000
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5 PCS

External View of PCS

The power conversion system (PCS) can control the charge and discharge process of the battery,
and perform AC/DC conversion. PCS consists of DC/AC bidirectional converter, control unit, etc. The
PCS controller receives control commands from the energy management system through
communication, and controls the converter to charge or discharge the battery based on the symbol
and size of the power command, achieving the adjustment of active power and reactive power. The
PCS controller communicates with the BMU via CAN interface to obtain battery pack state
information, which can effectively protect the charge and discharge process of the battery and
ensure its safe operation.

Power Conversion System Data

S/N Item Data Remark

1 Model PCS-1000G2
DC Side Data

2 DC Voltage Range 580~950V

3 DC Rated Voltage 665.6V

4 Maximum DC Current 232A

5 Maximum DC Power 150kW
AC Side Data

Rated AC Power 125kW
7 Maximum AC power 150kW
8 Rated AC current 190A
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9 AC Voltage Distortion Rate <3%
10 Rated Power Grid Voltage 400V+15%
11 Adjustable Range of Power Factor -1~1
12 Rated Power Grid Frequency 50Hz/60Hz
13 Low Voltage Ride Through Comply
14 High Voltage Ride Through Comply
System Data
15 Maximum System Efficiency >98%
16 Charge and Discharge Switching <100ms
Time
17 Overload Capacity 1.1pu=10min, 1.2pu>1min
18 Communication Interface LAN
19 Protection level IP65
20 Cooling Mode Air cooling
21 Operating Temperature -40°C~60°C
22 Relative Humidity 0~95%RH, no condensation
23 Altitude Above 2000m derate
24 Noise <75dB
25 Dimensions (W*D*H) 660*1100*200mm
26 Weight <150kg
27 Certification CQC. LVRT/HVRT, IEC 62477, [EC
61000, VDE 4105, CEI 0-16, CEI
0-21,EN 50549-1,EN 50549-2
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6 Liquid Cooling System

At present, the thermal management of energy storage industry includes air-cooled heat
dissipation and liquid-cooled heat dissipation, etc., and with the improvement of battery energy
density and unit capacity, more heat generate, which gives more requirements on the temperature
management of energy storage system. At present, more and more high-capacity battery cells have
been put into market, and conventional air cooling is difficult to ensure the long-term operation of
high-capacity battery cells. Therefore, liquid cooling technology is the trend of energy storage
thermal management development. To ensure stable operation throughout the entire lifecycle of
the system, appropriate thermal management strategies and selection of liquid cooling units are

crucial.

Aayeg

1afueyary jeay

The battery thermal management system of the cabinet products of Master Power adopts the
liguid cooling solution, that each cabinet is equipped with an independent thermal management
system, which uses a chiller and uses ethylene glycol solution as the cooling medium.

An advanced and efficient battery thermal management system was developed by means of
careful design, multi-dimensional simulation and full-condition testing. Each Pack is equipped with
an independent water-cooled pipe and corresponding inlet and outlet. The coolant in the chiller
enters the water-cooled pipe in each Pack in parallel under the drive of the water pump, and
absorbs the dissipated heat generated inside the Pack through heat conduction and convection.
After heat absorption, the coolant collects and flows into the chiller. These packs are electrically

connected in series and work in exactly the same condition. The parallel flow sharing liquid cooling
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environment control scheme is adopted to further ensure that the battery is highly consistent in the
operating and storage environment. In the whole life cycle management of the system, it provides a
good operating environment for the battery, so that the energy block has a longer life and is more
efficient.

The battery thermal management system can customize simulated working conditions
according to the project historical database and project site conditions, and then combine the
thermal related operation status of the project geometeorological data simulation system
throughout the life cycle to finally determine the thermal management strategy and supplemented
by thermal simulation verification.

After the project is put into operation, the system will upload the operation data to the EMS,
and through the processing and analysis of the operation data, the thermal management strategy
can be optimized and iterated.

The liquid medium has high heat transfer coefficient, large specific heat capacity and fast
cooling speed, which has significant effect on reducing battery PACK temperature and providing the
consistency of battery cluster temperature field. The thermal management system can control the
temperature of the cell within 35°C, and the temperature difference of the cell within the same

battery cluster does not exceed 3°C.
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7 Fire Suppression System

1 Fire protection system scheme

MF-SCS-261KWH-UE fire protection system includes water fire protection, cluster aerosol,
emergency exhaust, composite combustible gas detector and other components. When the
composite detector detects the combustible gas, the linkage emergency exhaust reduces the
combustible gas concentration; When the detector detects the fire signal, the aerosol is activated
and the thermal runaway is reported. eLink combines the alarm information to disconnect the
square circuit breaker and sends the data to the EMS.

2 Reference standards

NFPA 855-2023 Standard for Installation of Stationary Energy Storage Systems

NFPA 72-2020 National Fire Alarm Code

NPPA 70-2023 National Electrical Code

NFPA 68-2018 "Standard for Explosion and Explosion Ventilation"

NFPA 69--2019 Standard for Explosion-Proof Systems

NFPA 2010-2020 Standard for Fixed Aerosol Fire Suppression Systems

UL 2775-2022 Standard for Fixed Hot-Air Sol Fire Extinguishing System Installation

3 Fire protection system component
(1) Aerosol
Aerosol calculation configuration dosage:

V Net=826X1254X2120mm-810 X 243 X 1095mm X 8=0.47m?

W=volume x fire extinguishing concentration x calibration coefficient=0.47m 3 X 140g/m 3 X 1

=65.2g

The current selected aerosol specification is 100g.
The fire type is electrical fire, choose S-type
Starting method: electric start + temperature start

Monitoring signal: dry contact feedback
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(2) Water fire protection plan

Water fire protection scheme is designed. Spray heads are added to the top of the battery storage
cabinet, and water fire protection interfaces are added to the back of the cabinet. Steel pipes that

meet the requirements of European certification standards are used to connect sprinkler heads.

The operating temperature is 93°C, the flow coefficient is 115, and the nozzle interface pipe

diameter is DN20

Water nozzle
(3) Emergency exhaust air

The exhaust system uses the exhaust assembly to collect the concentration of combustible gas

through the combustible gas detector for linkage start and stop.
(4) Cabinet detection system

The energy storage cabinet must be equipped with smoke, temperature and combustible gas
detectors. Composite detectors are used to meet the functional requirements of smoke,

temperature and combustible gas detectors and meet the CE certification requirements.
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Three-in-one composite fire detector
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Abbreviations

BESS Battery Energy Storage System
BMS Battery Management System
BMU Battery Management Unit
BCS Block Control System
LCS Liquid Cooling System
PDB Power Distribution Box
EMS Energy Management System
ETH Ethernet Module

CAN Controller Area Network
DOD Depth of Discharge

FSS Fire Suppression System
PCS Power Conversion System
SOC State of Charge

SOE State of Energy

SOP State of Power

SOH State of Health
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