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3.3.2 HEith PACK igit

B G >8000 )X

1PA8S IRISEEIIEFAMH 4 1 1P12S BMRA. 14 BMU, 1 MRSIRAIETEREFHERK. BithEE
BT REINEERGIR/IERESET, BithEERATHRIRMER, BAREER, IRERFRR, BiEl)
HRRIR, IEREEEIR. BITER, CPU RHESMNEFRERAER,, SERTUIERIAREE, BibaSBE. b
EIERIRFEE. FRIMMEIRE. WEBEEQERERP). WERR GER/MEB) | FeEd CAN Bl

LS SR ISR o) LG SRR THER IR B BTEGIES, SEUITE:

= S SR (Es%E)
Iz 1P48S
FEE . BMU, CCS

R~ ~1100*810*232.5mm

B2 ~330kg

BE 280Ah

BEE 43kWh

FBE 153.6VDC
FBEEE 120~172.8V
ETfER 0.5C
FHERE -30~60°C
FETE 5%~95% RH

3.3.3 Hithfk

A EEBER SIS N EIBFARR 5 R 1P240S (UEEANAMN, &Y 1 NEEHETHXTE
iiRRYES. BERRSEMNEIEEREIERT, BibREERTR NRERIMEARES, FLEE EMS ZHE
B, BitREERITREATER LR ERREESERXBERH TRIPLURESR, NRILEREENSTE

=17, FFREERE 768V, EiEatE 215.04kWh, SHINTEX:

ik JIAEHMNHERXEFETESSE 1008 S 8 14 801 = 7
Add: Room 801, 8" floor, No.1008 Xiugu road, Xiangcheng district, Suzhou, Jiangsu Province, China




, . BEEEREHY ((I7) BRAH
R()chq,xF,nerg_\» Roche Energy Technology (Jiangsu) Co., Ltd.

S| S S ((Uits%E)
FRAETS = 1P240S
FEEMH PACK. BIE#E
E=h=s ~1.9t
BE 280Ah
BeE 215.04kWh
BBJE 768VDC
KUEFSHIEE BT 140A
IE{EER 170A@60S

334 BittEERS

BBt B RFRIEMEREEE R RRIAES TEE SIE, RASEIUAINCE., EIAGSEMEA,
BBt BRI E R R AN IS TINSH TR R e EEE, AREMEERRINGEEERF,
BN EATIER BB ERRANEINTCEBNAE, 2EMUBLI,
3.3.5 BMS K458

fERER RN EIE RS RARIMEERIT BMU, BttREIERT BCMU “REERZEN,; BMU NIEtE
HRREREMIFRERETHNEE. BE. 8k SOC, SOH EHiE, @id CAN MEEXLEEEM BCMU £
EIRIR, SEMERN BCMU SR EE HENEEERE, =HSEMREMsnIAS/Mr. lfZER. B
BEES; BCMU BHERETEEELEE EMS; BCMU fassss PCS @fs. FiEmmtS; BCMU iffas
5 EMS 1BfE, LtiX BMS#EX(ER; BMS LIS TRSHNHETI R EHEE,

MR AR SE AN R

FS S8 1 WESHIE
1 FRERFHE ER 64
2 mERENE ™ 32
3 BREBENETE \Y 0~5
4 SEEIGUERE mV <+3
otk ST EHMN AR B EES SR 1008 S 8 14 801 = 8

Add: Room 801, 8" floor, No.1008 Xiugu road, Xiangcheng district, Suzhou, Jiangsu Province, China




BREERERHN ((175) BRAE

ROChQXEHGI'gy Roche Energy Technology (Jiangsu) Co., Ltd.
5 BRI SR [EHA ms <100
6 FCEE T °C -40~125
7 RS REINERE °C <2
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11 BEa / HICHE
FIEERASEHU TR
FS S BB WESEE
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IR MERRRIZT IR, DTBIRERHIRHATR, #TEENREMENRSTIEANRER
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a) BEEWEREN, IERMEFTHETMR, IR EHEZE 30ms;
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) RENI/ERETE: -30°C~60°C;

d) = 100%AFEmE, SIFRARRH, REERERE.
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1. Overview
1.1. Design Principle
(1) Use mature technology and processing technique;
(2) Products conforming to relevant national and energy storage standards;
(3) Products satisfying the indexes of technical performance;
(4) Follow standardized, modular and universal design principle, making sure the universality
and interchangeability of product.
1.2. Reference Standard
GB/T 36276-2018 Lithium ion battery for electrical energy storage
GB/T 36558-2018 General technical requirements for electrochemical energy storage
system in power system

GB/T 34131-2023 Battery management system for electrical energy storage

2. System Design
2.1. System Composition

According to the requirements of product design, system is composed of 100kW PCS,
215kWh battery cluster, 8kW liquid-cooling system and aerosol fire-fighting system. Also, it is
equipped with SPD and water-logging protection, which can realize the functions of peak-load

shifting, demand control and backflow prevention.
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2.2. System Parameter
System Capacity 215kWh
Battery Capacity 280Ah (LFP)
System Configuration 1P240S
DC Parameters
Rated Voltage 768VDC
DC Voltage Range 672VDC~864VDC
Charging/discharging Rate 0.5p
Rated Power 100kW
Rated Voltage 380V, -15%~10%
Accessing Method 3P4W+PE
AC Parameters
Rated Frequency 50/60Hz
Power Factor 1cap~1ind
Thdi <3% (rated power)
Efficient Rate Max. 91%
AC Side Moulded Case Circuit Breaker
Protection DC Side Disconnector+Fuse
Fire-fighting Aerosol+Water Fire-fighting

Working Temperature

-25~55°C (>50°C derating)

Environmental Condition Altitude <2000m
Relative Humidity 0~100%
Weight ~2.5t
Physical Feature Dimension (L*W*H) ~1430mm*1550mm*2200mm
IP Level IP54
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Cooling Method Liquid-cooling
Others ——
Communication Access CAN/Ethernet/485/Dry Contact

3. Battery System Design and Advantage Description
3.1 Scheme Overview
According to the requirements of design, the system capacity is 215kWh. The whole system
uses the design scheme of LFP battery liquid-cooling outdoor cabinet equipped with batteries,
BMS, EMS, fire-fighting system and other auxiliary equipment.
3.2 Scheme Design
(1) Equipped with 100kW PCS, mainstream, safe and reliable 280Ah battery, and
215.04kWh per battery cluster;
(2) System uses AC coupling scheme, clients can monitor and control the system on daily
base by using the cloud function of EMS in order to optimize the use value of system
(3) Use all-in-one outdoor cabinet design for easy installation and transport.
3.3 Battery System Design
System design uses LFP battery which is composed of cathode, anode, electrolyte, diaphragm,
positive electrode lead, negative electrode lead, center terminal, PTC, battery shell and other parts.
LFP battery has obvious advantages in use, smaller volume and higher energy density than other
like products, no pollution to environment and no memory effect during using process.

In LFP battery, Fe and Li form FeOgand LiOg octahedral structure respectively at the center
position of octahedral oxygen atom. The arrays of FeOgand LiOg interlace with one another and
finally form to be the lamellate scaffold structure. Olivine structure of LFP anode material is much
more stable and safer with good cycle performance, especially in high temperature environment.
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Increase in temperature during using process can strengthen the discharge performance of

batteries at high rate with high bulk density and volume energy density.

3.3.1 Battery Design

The system uses 3.2V/ 280Ah rectangular aluminum-shell battery from BatteroTech which has

larger capacity, higher energy density with prismatic structure and uses safe, reliable and long-life

LFP materials. Its parameters are showed as below:

ltem Parameters Appearance (for reference only)
Chemical Materials LFP
Dimension (L*W*H) ~174*71.5*204mm
Weight ~5.50+£0.15Kg
Capacity 280 Ah
Energy Density 170Wh/kg
355Wh/L
Voltage 3.2V
Voltage Range 2.5-3.65V

Temperature Range

Charge: 0°C~60°C
Discharge: -30°C~60°C

Storage Temperature -40°C~60°C
Storage Humidity <90%RH
Internal Resistance <0.25mQ
25+2°C initial clamp force is 300Kgf;
Cycle Life >8000 times Standard charging/discharging

test@70%EOL, 25+2°C, 0.5P

Certification

UL1973/UL9540A/IEC62619, GB/T36276

3.3.2 Battery Pack Design

1P48S liquid-cooling battery pack is composed of four 1P12S battery modules, a BMU, a

liquid-cooling plate and some cable wires. Battery Management Unit (BMU) is the smallest unit in

Battery Management System (BMS). BMU is composed of power module, monomer acquisition

module, temperature sampling module, channel switching module, balance control module,
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communication module, CPU and other external circuits. Also, BMU can test single battery voltage,
total voltage of battery series, external working power voltage, environmental temperature of
battery, equalizing voltage (Over-voltage and under-voltage protections) and equalizing current
(charge/discharge) in real time. Through CAN communication bus, it can report real-time data to
Battery Cluster Management Unit (BCMU) actively and accept the control command from BCMU.

Its parameters are showed as below:

ltem Parameters Appearance (for reference only)
Configuration 1P48S
Main Components Battery cell, BMU, CCS
Dimension (L*W*H) ~1100*810*232.5mm
Weight ~330kg
Capacity 280Ah
Energy 43kWh
Voltage 153.6VDC
Voltage Range 120~172.8V
Working Rate 0.5C
Storage Temperature -30~60°C
Storage Humidity 5%~95% RH

3.3.3 Battery Rack

Battery rack in the Energy Storage System (ESS) is composed of 5 battery packs, formed as the
way of 1P240S and controlled by a HV box. There is an integrated BCMU, inside of HV box, which
not only collects information downwards from battery modules and reports it upwards to EMS,
but also gathers voltage, current, temperature and other information from batteries in order to
protect and control the battery rack for guaranteeing its safe operation all the time. The rated
voltage and energy of battery rack are 768V and 215.04kWh respectively. Its parameters are

showed as below:
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ltem Parameters Appearance (for reference only)
Configuration 1P240S
Main Components Pack and HV box
Weight ~1.9t
Capacity 280Ah
Energy 215.04kWh
Voltage 768VDC
Rated Charging/Discharging Current 140A
Peaking Current 170A@60S
3.3.4 BMS

BMS pairs and coordinates correspondingly to the grouping method of BESS (Battery Energy
Storage System), and uses topological configuration. The BMS which uses two-tier structure
including battery modules and battery rack can optimize, control and manage thoroughly
operational status of battery. According to the requirements of BMS function, the realization
sequence of each function is decided by topological configuration of BMS and each function will
be realized one by one according to the sequence.

3.3.5 BMS Description

BMS in the ESS includes BMU and BCMU which is secondary management structure. BMU
collects voltage, temperature, monomer SOC, SOH and other information from battery inside of
battery pack, and uploads these data to BCMU in the HV box through CAN. BCMU inside of HV
box mainly uploads slave control data, controls the close and break of contactor inside of HV box
and detects the current, total voltage and other data of battery rack. BCMU is responsible for

uploading all information relevant to battery rack to EMS, communicating with PCS, dry contact
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output and sending relevant information of BMS to EMS. BMS can realize the optimization,

control and thorough management of battery operational status.

Technical Parameters of Slave Control Module are showed in the table below:

No. Parameter Unit Standard Parameter Value
1 The collecting number of voltage Series 64
2 The collecting number of temperature PCS 32
3 The testing range of monomer voltage Vv 0~5
4 The detecting accuracy of battery voltage mV <43
5 The collecting period of battery voltage ms <100
6 The detecting range of battery temperature °C -40~125
7 The detecting accuracy of battery temperature °C <2
8 The collecting period of battery temperature ms <500
9 The equalized method of battery / Passive equalization
10 The balance current of battery mA 100
11 Communication method / Daisy chain
Technical Parameters of Master Control Module are showed in the table below:
No. Parameter Unit Standard Parameter Value
1 The testing range of total voltage Vv 50~1500
2 The testing accuracy of total voltage % <+0.5
3 The testing period of total voltage ms 100ms
4 The testing accuracy of current % 0.5
5 The testing period of current ms 50ms
6 SOC calculation % 5
7 Calculation error of electric energy % 5
8 BCMU power supply VDC 9~36
9 BCMU power dissipation W 2
10 Working temperature range °C -25~65
11 Max. Working humidity % 95
12 Monitoring of insulation status / Yes
13 The detecting range of temperature °C -40~125
14 Operational power dissipation w 2
15 Communication method / CAN/Mod-bus
16 Communication access / CAN/485
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3.4 Outdoor Cabinet Design

The product use outdoor cabinet design, and there are battery rack, PCS, BMS, EMS, cooling
unit, fire-fighting system and others integrated together in its interior. Also, the IP level of outdoor
cabinet is IP54.

3.4.1 Outdoor Cabinet

Outdoor Cabinet has a number of significant functions, such as anti-corrosion, fireproof,
waterproof, dust prevention (sand proof), quake-proof, ultraviolet-proof, anti-theft and so on,
ensuring the product will not malfunction due to corrosion, fire, water, dust, ultraviolet and other
similar reasons in 10 years.

Among these functions, anti-corrosion can guarantee the appearance of outdoor cabinet,
mechanical strength and the extent of corrosion can satisfy the requirements in actual use.
Fire-proof function means the cabinet structure, thermal insulation materials and decorative
materials are all flame-retardant. Waterproof function ensures that there are no water, water
seepage and water leak on the top of cabinet, no rain leaking from the sides of cabinet, and no
water leak on the bottom of cabinet. Dust prevention (sand proof) function guarantees the
effectiveness of preventing dust from the exterior of outdoor cabinet when there is gale and sand
storm. Quake-proof function guarantees that the mechanical strength of outdoor cabinet and its
internal equipment satisfies the requirements of no deformation, malfunction and abnormal
operation when it is during the transportation and earthquake. Ultraviolet-proof ensures the
materials of outdoor cabinet will not be damaged by ultraviolet irradiation and absorb the heat of
ultraviolet.

The outdoor cabinet is painted by color of RAL7035 with a customized logo. Under the actual
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condition of project location, the structure of outdoor cabinet and technical performance of
support construction can satisfy requirements of initial mechanical property at the time of
product delivery. (the detailed parameters of outdoor cabinet will be decided according to the
environmental condition of project location after clients place the order to our company)

3.4.2 Cooling System Design

According to the whole ESS operational status, through analyzing the cooling and heating
requirements of whole system, the thermal management system is designed with reasonable
system configuration, liquid-cooling system, pipeline, and thermal management and control
strategy.

Thermal management system guarantees battery can work steadily during the stages of
charging, discharging and static state. The temperature control system of outdoor cabinet is
composed of a 8kW liquid-cooling system and ducts, which can control the temperature of
interior of outdoor cabinet. The control system manipulates automatically the work of
temperature control system according to outdoor/indoor temperature and humidity,
guaranteeing the cooling performance of liquid-cooling system, after installing in the outdoor
cabinet, can realize the temperature of water outflowed from the system is at the range of 18°C to

20°C under the extremely external temperature of 45°C.
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3.4.3 Fire-fighting System Design

Fire extinguishing equipment is a new S type condensed aerosol which is a breakthrough
product in fire protection field with ultrahigh fire-fighting efficiency and reliability. It has the
features of small volume, unpressurized storage, no need of pipeline and maintenance, high
efficiency of fire extinguishing, quick start, non-toxic and no harm, safety and reliability,
environmental-friendly and so on. Fire-fighting principles of normal extinguishing agents have
isolation, smothering, cooling and chemical suppression method, which means different
extinguishing agents have different fire-fighting principles. The fire-fighting principles of
condensed aerosol are mainly showed at two aspects, the one is absorbing heat to cool down the
temperature, and he other aspect is chemical suppression effects of gaseous and solid phase
which can work coordinately with each other. Besides, the ingredient of gaseous phase in aerosol
has certain auxiliary effect on fire extinguishing.

When fire occurs, electric initiator or burning thermosensitive cable activates aerosol in the

fire-extinguishing equipment after fire-extinguishing equipment receives signal of electric
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initiator or fire burns thermosensitive cable. Aerosol releases heat through redox reaction to
decompose the chemical coolant, which realizes aerosol and coolant extinguish fire together at
the same time.
3.4.4 Distribution System and Ground Connector Design

The system is configured the modular power distribution block and integrated with input
circuit breaker, SPD and distributor breaker. For starting the operation, clients only need to
connect AC to input terminal, which is showed clearly on the machine and easy to manipulate.

Clients are provided two grounding points which use the way of copper bar and grounding
stud on the outdoor cabinet and are conformed to electric power standard as well. The grounding
points provided to clients are formed a reliable equipotential connection with non-functional
electric conductor of outdoor cabinet. The positions of grounding points are in the interior of the
cabinet or on its bottom base.
3.4.5 Power Conversion System

PCS uses modular design with the modes of constant voltage, current and power, supports
off-grid and grid-connected operation, and can switch modes between many different types
intelligently. At the meantime, it has the functions of reactive and harmonic compensations. Using
the leading control calculation realizes multi-machine parallel connection, which has good

adaptation to load and power grid.
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a) Energy flows bi-directionally, forward and reverse directions are switched seamlessly, and
the switching time of full load is lower to 30ms

b) High reliable and protective performance, tolerant to high and low temperature, humidity,
salt fog and other extremely severe environment;

c) The range of working temperature is quite big, which is between -30°C ~ 60°C;

d) Three phase 100% imbalance with load, support to connect single-phase load, the load
configuration is flexible.

Technical Parameters of PCS

DC Side
Rated Voltage 768VDC
Voltage Range 672~936VDC
Charging/Discharging Rate 0.5P
AC Side
Rated Power 100kW
Max. Power 110kW
Rated Input Voltage 400VAC, 3P+N+PE
Max. Continuous Input Current 158A
Rated Input Frequency 50Hz
Power Factor 1cap~1ind
Overload Capacity 1.1 times long-time @ 45°C (environmental
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temperature); 1.2 times Tmin

Working Temperature Range

Common Parameters

-20 ~ 55°C (>50°C derating)
Altitude ~2000m
Max. Efficiency 91%
Dimension (L*W*H) ~246.5mm*700mm*671mm
Weight ~85kg

4. Primary Topological Graph of System
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