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Traditional: multi-vendor product portfolio

Multi-vendor product portfolios, insufficient synergy & 

complex aftersales

Huawei: E2E PV+ESS solution

E2E PV+ESS solution, better synergy, simple aftersales

* ESS multi-mode: self-consumption + TOU + Peak shaving
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1 Distributed Air Conditioner

2 units per ESS cabinet

3   Battery Rack
12 battery packs per rack

1 rack per ESS cabinet

4    Smart Rack Controller（DCDC）
1 DC/DC module in each cabinet, DCDC 

mounted on the right of the cabinet

5    Smart PCS (100KW)
PCS can be installed on the left of cabinet 

with the mounting bracket

2   Battery Pack + Optimizer
18 pcs 280Ah battery cells in the 

pack with built-in battery optimizer

100 kW@0.5C200KWH 2570 x 2100 x 950 mm <2.6t



100 kW@0.5C200KWH 2570 x 2100 x 950 mm <2.6t

Battery Pack Spec

Cell material LFP

Rated voltage 57.6 V

Nominal capacity 16.13 kWh

Weight ≤ 140 kg

Dimensions (H x W x D) 660 x 442 x 307 mm



98.5%100kW@40℃ IP66 <95kg

Smart PCS  Spec

Rated AC Active Power 100KW

Max DC Voltage 1100Vdc

Rated AC Voltage 400Vac

Max efficiency 98.5%

Euro efficiency 98.2%



PV + ESS：Up to 4 ESS Parallel for a 800KWH/400kW System

Smart String ESS Operation

1. Currently up to a 800KWH/400kW system

2. Battery pack need onsite installation

3. Only 0.5C charging/discharging rate 
(1 battery cabinet + 1 PCS)

4. Need to reserve 5M maintenance 

channel between battery cabinets 

(for forklift to pass）

SmartACU2000D

SUN2000-30~50kTL-M3Smart Module Controller

Setup station

400V/10kV

Smart Power Sensor

Loads

400Vac

FE

FE

RS485

SUN2000-100KTL-115KTL-M2PV Modules

400Vac

400Vac

Smart String ESS Smart PCS

Grid



Lower Usable Energy

An project in Qinghai, China, with 

• Series mismatch due to inconsistency between 

battery cells, which leads to lower available 

capacity according to Cannikin Law

Complex O&M

• In an energy storage project, experts are 

required to 

Manual inspection of SOC at 

intervals & replacing damaged parts only by 

experts. 

Short Lifespan

The lifespan of the current BESS power 

plant is generally 7 to 10 years.

• Poor cooling system design causes 

temperature difference of batteries to 10°C, 

• Temperature difference between modules & 

racks further increase module difference, 

shortening new battery lifespan

Safety Risks

An explosion of a 25MWh BESS power plant occurred

• Key components(circuit boards, contactors, etc.) 

failure cause sparking and arcing



Case Analysis – Anhui, China

SOC differences among battery packs 

reach 12% in 3 months and the gap will continue to increase

Different manufacture 

tolerance

Different temperature

Uneven battery aging

Pack-level 

optimization

Biomimetic 

mixed air duct

Distributed air 

conditioner

Highest SOC 16.00 %

Lowest SOC 4.00 %

95% 100% 93%



• Site visit for SOC calibration

• Invisible of battery data, site 

visit for fault location

• Manual adjustment of SOC 

after battery replacement

• Automatic SOC calibration, 

free of site visit

• Cell-level monitoring., remote 

fault location

• Auto-adjustment of SOC after 

battery replacement

$1700 /year 6 times /year 

Manual 

calibration
Inspection 

cost

Low accuracy

Site 

visit

0 0

Automatic 

calibration

High accuracy

Traditional ESS:  Manual Onsite O&M Smart String ESS: Smart O&M

Site 

visit

Inspection 

cost



Designed for Safety

LUNA2000-200KWH

Smart String ESS 

4-Level Active Protection  



Huawei Smart String ESSTraditional ESS

Simple combination of battery → safety risk, uneven SOC

4-Level active safety 

protection

Active Safety

Pack-level optimization, 5%

more energy 

More Energy

Automatic SOC calibration

Smart O&M

Better synergy & 

aftersales

One-stop solutionReliable power 

Automatic switchover between 

on-grid & off-grid

Cloud BMS

• Cloud BMS & sensors → AI pre-warning of risk based on battery data  

• Optimizer in each battery  → pack-level protection & optimization 

Optimizer & 

sensors 

Pack-level protection

Overvoltage

Thermal 
runaway



Sparking and arcing of component

Fail to detect cell failure

No effective fire fighting system

Pack-level

Rack-level

System-level

Cloud BMS

Overcurrent protection

+ Fault isolation

Fault isolation
Environment sensors

+ fire fighting 

internal short-circuit diagnose

In 2021, the ESS of a PV plants in South Korea caught fire, causing a 

loss of 440 million. 



Huawei:  Active safety protection Traditional: only fire extinguisher4-Level 1-Level

Pre-warning Detection Isolation Emergency protection

Cell-level monitoring Active isolation avoid risk Blast release from top

Cloud BMS 

AI analysis of battery running data 

to identify risky battery 

4-1 4-2 4-3 4-4

Active Isolation of rack 

controller & optimizer to avoid risk

Rack controller Optimizer

Pressure 

release 

windows

Instead of front blast release, avoiding 

personal injury

Cell-level monitoring 

temp., current, voltage etc.

24h pre-warning of risk

Pressure 

release window

Safety airbag 

in car =
97%
SOH

3200mv

Cell voltage

20 ℃
Temperature

85%
Cell SOC

12.8A
Current



Installation Commercial & Industrial BESS

100KW/ 200KWh,

Fruit Industry (Self-Consumption)

Automatic SOC calibration, save O&M cost

Safe & reliable - 4-level Protection of BESS

High Availability of Project

COD: Q4.2022-Q2.2023
X`

Valencia, Spain

Stages Process

Supervision

Commissioning Operation



Global Largest Micro-grid Project

COD: Q4.2022-Q1.2023

400MW/1.3GWh
(Provide power to ~1M population in Neom City)

Red Sea Project, Saudi Arabia

Stable operation of micro-grid via Grid-forming Tech.

Micro-grid fault ride through

4-level Protection of BESS

Video red sea project (LinkedIn)

https://www.linkedin.com/company/huawei-enterprise-greece/videos/native/urn:li:ugcPost:7019958887755702273/?isInternal=true


Largest BESS Project in Southeast Asia

COD: Nov. 2022

Automatic SOC calibration, save O&M cost

200MW/200MWh
(Huawei 50% share)

Sembcorp BESS Project, Singapore
(Spinning Reserve, Frequency Regulation)

Safe & reliable, satisfy strict local safety standard

Acquired CoC certificate, and conform to EN ISO 1182 and EN ISO 1716 

Longer consistent power output via Rack-level Optimization,  

realizing more revenue of frequency regulation service

LinkedIn

https://www.linkedin.com/posts/huawei-fusionsolar_energystorage-ess-netzero-activity-7027180155802451968-1fml?utm_source=share&utm_medium=member_desktop
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