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and Practices of China Southern Power Grid Technology Co., Ltd.
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Energy Structure Transformation Opportunities R R B A R R A IR A A
B fEERAE. HAFHERFEAHIRIEANBRN, 2EKBHRFHIGEEFEIEERRINSEN K.

With the large-scale grid connection of renewable energy sources including wind and solar PV, global power systems are confronted
with multiple challenges arising from energy structure transition.

B FEERERERRIGRATEED, RASHEMBEBORANXENE.

New energy storage, by virtue of its flexible regulation performance, has emerged as a pivotal force underpinning the construction of
new-type power systems.
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Policy Opportunities AR R R R A E R A F
m FEREFSEEUHEEELRRE, FIE (BRI EIRITENNEE(2025—2027 £)) , EmhiiBiEtmRERRE.

The Chinese government accords high priority to the new energy storage, and has issued the Special Action Plan for the Large-Scale
Construction of New Energy Storage (2025-2027) to drive its high-quality development.

B [HFERRMNERBER, Ak 13RER + NIREEESS + N MBI AFBGRREF-WBERIS R,

Guangdong has proactively aligned with national policies and constructed a policy framework for the new energy storage industry
based on the model of "1 top-level design document + N supporting implementation measures + N municipal response initiatives".
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B EFR, SEKThEERERIHERIERIIBIK. 20245 K, LEHEEEESRN165GW, hEFREUEEEEIN78GW, KEHb47%.

In recent years, the global new-type energy storage market has experienced a period of explosive expansion. By the
end of 2024, the global installed capacity of new energy storage stood at 165GW, with China accounting for 78 GW,

representing 47% of the global total.
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Market Opportunities A7 R B A R R PR A A
B HEFREMEEERINAIEFRIGSEIGK, 8F2025F FEFRERENMELFI4GW, FRitE2027FEMIEIEEEI180GW,

China's new energy storage installed capacity maintain rapid growth. As of the first half of 2025, the installed capacity of
China stood at 94GW, and it is anticipated to reach 180GW by the end of 2027.

B 2024£Ff%, | HREMBMEEERIMIECIARI3.52GW, FELIBK22%, RIZEIEMK, E2025FFISHEIIE1GW,
By the end of 2024, the installed capacity of new energy storage in Guangdong had reached 3.52 GW, a year-on-year

increase of 22%. According to the target plan, an additional 1 GW will be added by the end of 2025.
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Regional Advantages and Industrial Foundations Opportunities AR AENRERNERAR

B VREEBEAIR, FEESEMISKALBREER, REHeEEMNE.
Based in the Guangdong-Hong Kong-Macao Greater Bay Area, Guangdong province relies on its unique location to gain
potential for wind-solar coordinated development and advantages in overseas access channels.

B {EJpREF ST, TREASHEMNRNREFENM. RENFEERESHISHRRIENIEARHREEIFEED.
As a reform and opening-up pioneer, Guangdong has solid power system foundation, sound new energy equipment
manufacturing system, and strong tech R&D & innovation capabilities.




= rEmzam

RN POWER GRID

M7 R EARERG AR

E FHEHBEEEEFLERS

Development Trend of New Energy

Catalog Storage Industry in Guangdong




e R =E vE@sem

Complete Industrial Chain AR RE DR AR AR
B [TERhEGERE IV EF R EERAE. Egl. iR, RRSAMEIFI ARtk FlESERAS. B
EEIt, 2FEEE, AEERERRHRIFFRM.

The new energy storage industry of Guangdong has formed a full energy storage battery industrial chain (covering
battery materials, cells, converters, system integration & recycling). The chain features high segmentation, specialization
and independent controllability, possessing favorable conditions for high-quality development.
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Industry-Coordinated Layout R R AR R R A
B ["FRARES/ MEsErIERK, EMAIiE ETFirEdEkE). BiFHEE. BARER.

Guangdong has established multiple energy storage industry clusters, enabling seamless collaboration, resource sharing
and technological interaction across the entire industrial chain.
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Battery Material Industry AR AENRERNERAR
B ESKNERESER, EFEEkE. AliH. BIRREERNAEMSILES0%, BERLEERN=HR Fatl, N5k
AR EIN GRS 4F 2B, Al FE LRt REHERR I IR SERIE,

China dominates global material market: >80% share for LFP, anode materials, separators & electrolytes. Guangdong
leads electrolyte supply and BTR has maintained its position as the world's leading anode material supplier for 14
consecutive years, providing robust support for raw material supply to Guangdong's energy storage battery industry.
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Energy Storage Battery Industry B R B AR R B IR A A

m 2025 E¥FrhEPIViEsERith2ERHIAHIEEIX233.6GWh, HiELBKI0%RITHIHIHE.
H1 2025: Chinese enterprises’ energy storage battery global shipments hit 233.6 GWh, holding 90% of the global market share.

m 202551-108, [ FEHEEFHEOEMPD164.8(2%E5T, [ELLIEK40.52%, £EFE—.
From January to October 2025, the export value of lithium-ion batteries in Guangdong Province reached 16.48 billion US dollars, a year-
on-year increase of 40.52%, ranking first in China.
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Energy Storage Battery Industry B R B AR R B IR A A
B DEBEEFREANEERE, BHEXTE. K&5h. BRL. BEFNAEERAR, St RAMA MK,
Taking lithium-ion technology as the main technical route, we are iterating and upgrading toward larger capacity, longer service
life, higher safety and lower cost, and continuously promoting the cost optimization of energy storage systems.

n HESEANEREER, ARRETESZLEES / 2ESBit. DEXNESFRD. RiRBRKIIEEERA,
Multi-Technology Synergy Framework: making forward-looking arrangements for high-safety semi-solid-state/full-solid-state batteries,
wide-temperature-range sodium-ion batteries, and flow battery-based long-duration energy storage technologies.
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2710AhfEEEEMTI AR 314AhEESELER R BReKENRISHELEE TiEXPEFE
Wide-Temperature-Range 13

Mass Production of 314Ah High-Safety & Long-Life

2710Ah Energy Storage-Specific Blade Cell Semi-Solid-State Energy Storage Cells Colloidal Energy Storage Battery Sodium-lon Battery
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PCS Industry

HEAEREBHRHE D ERAR

B HREEIREREERRE m o iR EMTHIAnE, HPCIEEAR, RERSHEGEERSESKEREMTILER.

Guangdong enterprises hold 40% of national energy storage converter market. Inovance and Hopewind rank top 10

» SImESE, BEEELE

nationally in global PCS shipments.

2024 E LK HfREEPCSHEE ERTHPE RV

Top 10 Chinese Enterprises in Global Energy Storage PCS Shipments (2024)
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Centralized Type

Herzt
String Type

BEEER
High-Voltage Direct-
Connected Type

PIINRZES, KRS

High power density, Low cost

ARENE, TS
Flexibility, High Safety

{£iR4E, SiEFR)

Low Loss, Small Footprint

taMBERER AR RE.

Lead the development of string,
HV direct-connected topologies
and grid-forming energy storage
technologies.
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Energy Storage System Integration Industry AR RE DR AR AR
B 2025FRI=FE, | FafiERASABHEERE40GWh, KITHEHARENM, FatU At RaRnSaEERE,

RERE, BER—L, BRtERRE.

In 2025 Q1-Q3, Guangdong’s ESS integrators achieved shipments exceeding 40GWh. Relying on the R&D foundation of
batteries, enterprises in Guangdong have continuously promoted the development of ESS toward the directions of high
energy density, high safety, high integration, and intelligence.

fBEER AIEITULI540A
FAB RIS 240

fiBREERTTR B
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Energy Storage System
Passes UL9540A Enclosure
Combustion Safety Test
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Energy Storage System Application R R A RHE R B IR AR
B MERENAIGRRE, BRINGEERRIRENE, GELiAFI60%, BRNNABIZSAHRES.

From the perspective of energy storage application scenarios, grid-side energy storage is the main scene of installed capacity,
accounting for 60% of the total. Grid-side application scenarios continue to expand.

R TER prae  apmae
6% 1.2% 13%

0%

KR
14% e 7 k. o &
FHREHR 1 L=t s ¢ ¢ =
i < 2024 FREFRELEREZEH IR RIS LN TR RSTEAS
% —_— mm%%ﬁﬁ Peak Shaving and Valley Filling Enhance Urban Distribution Network Reliability Freque7y Reg:ulat.ion
576% Distribution of China’s New Energy
mj;“j“ Storage Installed Capacity by Application

Scenario in 2024

e

17 e ' R
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Energy Storage System Application AR RE DR AR AR
m BFEUGEEERIZIR, BRNtEEEHIDR ARG RE. B PRSI EARRE R ENA,
The construction of generation-side energy storage is We actively carry out demonstration applications of
accelerating, while new applications for user-side diversified technical routes.
energy storage continue to expand. i
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Coal-Fired Power Plant Retrofit Data Center Communication Base Station
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Energy Storage Industry Going Global AR RE DR AR AR
B EXNBINEMEEZ, FiCIRSHIREMK, MFatVIEERSAHEM, KREKSHE. BRhisSREETRIHE
U, EMAEEEh R

Facing challenges like overseas compliance barriers and localized service demands, Guangdong enterprises explore new models
(joint/direct overseas expansion, local layout) based on indirect export to achieve industrial chain collaborative output.

[F15: 4 o BiziE Bx& i Bt

joint overseas Local Layout

Indirect overseas Direct overseas

-

itk higiil VIS SRS AERR RS 3 HRESIE:FEAEEPCIRE Bkiar: ittt T

Supply to leading overseas expansion enterprises Saudi Arabia: Intelligent Microgrid PV-ESS Solution Southeast Asia: PV-ESS EPC Projects Malaysia: Battery Plant
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Energy Storage Industry Going Global AAERENRERNERAR
m 2025 £ 1-10 BHAE, EfFEEEVARRAFEGIGIFISITRSSERBESSE 49.2GWh, EREARERIITLEK
FEfEgehiEISSh, BAFTHIBRISERIRASISE—.

During 2025 Jan to Oct, Chinese energy storage enterprises secured 49.2GWh of new orders/projects in Australia, ranking 1st

globally in overseas business volume.

202551 -10 B RRERME LISIT 8/ S {FTop2SER
B 492

ssemn | s B HRESREESISEEEYN, A
s - | | kteE, HiRRMEETHE,

St

Guangdong energy storage
enterprises sign deals with
W Australian partners, advance local
(5 layout to jointly explore Australia’s

~ BloombergNEF Tier 1 Energy Storage Manufacturer t k t
o, N energy storage market.
RSB  RARITE gy storag

° RELEERRE EAGEEEIRE (1.6GWh)
ool e e s 6 Dongguan Port: Transportation Liquid-Cooled ESS Supplied to Australia’ s
Top 25 Countries by New Overseas Energy Storage Support for EES Exported to Australia  Largest Energy Storage Project (1.6GWh) 19

Orders & Partnerships (Jan—Oct 2025)
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Trends and Directions of the Energy Storage Industry A7 R N RHE R B PR A
m A HUERIKT HR "RESMERA"

The energy storage industry transforms from the stage of "scale expansion™ to that of "quality enhancement and
value elevation"

ALK Technological Research & Breakthroughs
SERNE TR, ESRith. KEEREXERARA.

Break through key R&D of sodium-ion batteries, solid-state batteries and long-duration energy storage.
S5H—REERARERS, HREMHEEMEERRR SSREEERA.

Integrate deeply with new-generation information technologies to develop high-performance energy storage converters
and intelligent energy management systems.

hiEF=dkihRICURR, (KITEIRFBE EGECIFTROARF=FZAASIE, IERHERIEN.
Strengthen industrial collaborative innovation, conduct industry-university-research-application cooperation via National
New Energy Storage Innovation Center, and accelerate tech achievement transformation.
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Trends and Directions of the Energy Storage Industry A7 R N RHE R B PR A
m A HUERIKT HR "RESMERA"

The energy storage industry transforms from the stage of "scale expansion™ to that of "quality enhancement and
value elevation"

iz 8| FEILFH R Scenario-Driven Industry Upgrading

MCEBRIMGEREIICRIA, FSEABMAORFIRERE; MRIBIfEERRIET, BRAPNSTME: RRTRERRE V26
Fnins, MREEFIVRRHES.

Deepen large-scale grid-side ESS application to stabilize new power systems. Accelerate industrial & commercial ESS
promotion to unlock user-side value. Explore V2G and other emerging scenarios to expand new industry tracks.

i8I9pE1EOverseas Cooperation
ORFHG ——ig" BEFEE. PESFHNTHIE.

Explore emerging markets in Southeast Asia, the Middle East along the “Belt and Road”.
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CSG Technology - Introduction

Fa B BXRBITIEES
TREEFAE tREH AR
State-owned The First Power
subsidiary of China Industry Company
Southern Power Listed on the STAR
Grid Market

= sEmAEM

CHINA SOUTHERN POWER GRID

7 R R EARE R AR

: BAORRGREFT A THENEHREEEENE
BARS R E R FIRHE

: A comprehensive solution provider of

high-end intelligent equipment and high-tech services based on
artificial intelligence in the electric power and energy field

23
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CSG Technology - Energy Storage Business

¢ BRI AT H201 7R RFHaHIRT
fiERENLSS, FEHARIEIRZIEAZEEFIEE M
BRARFHERNNE, REBEMERERR
BE.

CSG Technology has been developing its
commercialized energy storage business since
2017. Giving full play to its advantage of
having an in-depth understanding of the
technical characteristics of power sources and
power grids, the company provides a complete
set of energy storage system solutions.

i EliE
Product R&D
and
Manufacturing

= vEmAEm
CHINA SOUTHERN POWER GRID

MAEMENBHERBERAR
TESRE FR9ilzt
Engineering, Grid-
Procurement & connection
Construction Testing
(EPC)

HF RN SR, A, SilE

Digital Energy Storage System: High Safety, High Utilization Efficiency, High Returns
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CSG Technology - Energy Storage Production Line R R B A R R A IR A A
B SiEERfigEERth PACK, fEEEEERMER PCS=FB0mE, FEeiESHAEE HTIkMmsk.

We have built three core product lines including energy storage battery PACK, containerized systems and PCS, with industry-
leading production capacity scale and technical compatibility.

i I (3553 e inee
HitiPacki=4 falERER T fiRREEiRaar-2
Battery Pack Production Line Container Production Line PCS Production Line
FERERA~HE3GWh, 1HEARBMNMEES0%+ BAFEHE: 60020 RS/ BAFHE: 3008/
Annual maximum production capacity 3GWh Maximum production capacity: Maximum production capacity:
Automation rate of 80% at the module process

600 units of 20-foot container per year 300 units per year
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CSG Technology - Energy Storage Solution R R AR R R A
B —ERHULEKEEABAKIEREFHIIRNTIESR, RIUSEL. BURNRHEERhRERFRREE.

First, addressing the industry pain point of frequent battery thermal runaway safety incidents worldwide, we provide a

HHERIEHREE: ReRA, BCRARSIREE35.4°C, BiRRE<5C
Intelligent Temp Control: Liquid Cooling | Max Cell Surface Temp: 35.4°C |
Cluster Temp Diff < 5°C

BE2ERETT: SmERMEREkERD, BE. BE100%ENES
High-Safety Pack Design: Industry-leading LFP Batteries | 100%
Temperature & Voltage Monitoring Coverage

BSZ2GREAR: 5P, BRP, SEREREE

Safety Protection Tech: Active Protection | Passive Protection | Rapid
Fault Isolation

IEISIHIERIAR . PackdR, BBURIERG, HFFSHIERA

Runaway Prevention Tech: Pack/Container-Level Fire Protection | Multi-
Agent Fire Suppression

\
N

SMWhigie e it R BIZIEC62619-2022iAIE %
5MWh liquid-cooled energy storage container
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CSG Technology - Energy Storage Solution R R AR R R A
—EHNEXFRMBIGS, RUSELELMEERAHFRLE. B "SUEDE+MEMEEES" THEEFRETRIEAFAREHMSB

Second, for critical power security scenarios, we provide high-safety online energy storage system solutions. Pioneering the "high-reliability municipal power
+ new energy storage online"” primary power supply scheme, we ensured the reliable power supply for the opening ceremony of the 15th National Games.

ZRGHEERR. BTIRE, ABERARSHIERMMEMR, HhARESFEBFARME. BRLNEFEIE BEG "R SR s
BEFEFSESE, "XtEREXENIRERARMBIIGS" ﬁ*g;g’aﬁﬁmﬁfﬁi"mﬁﬁ

With outstanding performance and stable operation, the system has replaced large diesel engines as the main power
supply for microgrids, pioneering a new path for large-scale event power security. Vice Minister Li Chunlin of the
National Development and Reform Commission spoke highly of this, "This also serves as a scenario for the application
of new technologies in major events.”

v EWESIRSIQIHERERSR
Active-Passive Safety Designed ESS

v EEERIEETE

Smart Operation & Maintenance Platform

v BFAIRHRKIERMERE
Al-Based Thermal Runaway Early Warning Model
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CSG Technology - Energy Storage Solution R R AR R R A
B =S AIREEFH M E MR, RIMOMEEEERARRG SR, HEMRIEENIE,
Third, to address the stability challenges arising from the high penetration of new energy into the power grid, we
provide grid-forming energy storage system solutions to deliver active support for the power grid.

Bt =HEANPCIGH, BEHEII%
High-Efficiency Conversion: 3-Level ANPC Topology | Peak Efficiency 99% = ‘

{RIEIRRT: B EERRERINRIRSIE < 100ms, LIEIMRIENERIE < Sms T
|

Ultra-Fast Response: Voltage Step Response < 100ms | Power Response
<5ms

MR —XEA. RERT. TWZIEEED

Grid-Friendly Features: Primary Frequency Regulation | Inertia
Adjustment | Reactive Power Support

Ze0%: WERRRER, EWNIISEN, SEFRP

N * FEINSERkEI S BRI EIREE
Safe & Reliable: Fault Recording & Localization | Active/Passive Islanding 1.25/1.75/2. SMW1SRIB LB TiRE A RSB ERE R AR Bt ie
Detection | Multi-Layer Protection 1.25/1.75/2.5MW Grid-forming PCS

T # Grid Black Start
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CSG Technology - Energy Storage Solution B R B AR R A IR A A
B ERRASHEMEHEESIERNE, RUPEER "—S6" RTWBRAE, ROTMINREIRN, RINEEWHE,

Fourth, adopting advanced grid-forming control and energy management strategies, we provide a flexible "multi-function in one"
solution for medium-voltage power grids, reducing additional equipment investment and improving equipment efficiency.

v 10kVE&IESREBE. EidHiaE

10 kV Line Regulation: Over/Under Voltage & Heavy Overload
v FREEENE, SRR

New Energy Synergy: Mitigate Wind & PV Fluctuations

v EEX10kVEEASEBhKELK
Live-Line Anti-lcing and De-Icing for 10kV Lines in Frigid Regions

v HEERER (GREKE. NMAFIHIER) . BED. FRIEB

Microgrid Networking (Compatible with Hydropower, PV & Other DERs) |
Black Start | Power Supply Guarantee
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CSG Technology - Energy Storage Solution R R AR R R A
m AREXEANAR, R "EREEE+ER" WRSRMERLE, EERARNESG, SFYHEE,
Fifth, for frequency regulation scenarios, we provide a frequency regulation solution of hybrid "supercapacitor + lithium
battery”, which significantly extends battery life and delivers remarkable economic benefits.

45 HLAROE R B BUE T kAR LA

v BE-BENRSETRIEN S KihREES

Supercapacitor-Battery Asynchronous RESING |

1
! :
i : §
AGCHBA | Operation Strategy | Zonal Cooperative Control E M
1 12
3 ™ 3 3 1
FHANES E v nguﬁgm' ﬁm% : = 08 %iﬁﬁm
wemme I Grid & Generation-Side: Frequency Regulation | ‘ '
i | Peak Shaving | ST
v BWRE, PSR = S
| Load-Side: Demand Management | Anti-Reverse i 4o
| Power Control | < » =0 10/ =0 e AR BHREAPFRRMAE T
. W0 3438 1 1 _
. . - v B EEESISH : u " . N —
RIS R BT BEERG | e s Dagnosis | i EREEE KRS, Rtz
Coordination Control Device & EMS T | “Lithium Battery + Supercapacitor” Hybrid Thermal-Storage Coordination Project

Cumulative Revenue > ¥100 Million 30
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CSG Technology - Energy Storage Solution B R B AR R A IR A A
B SEINHRRBAMMER, SEMEBISERER, SKRRBABIARRZLESE, RUENEROHERITERAZI~ MR
IHARNLERIEGERRE .

Sixth, in response to the actual situation of tight power supply and frequent power outages in Egypt, we have carried
out exploratory cooperation with Egyptian power departments to provide a full set of mobile energy storage solutions

v HEh. RiE
High Mobility & Flexibility
v EEG. EERRHNIFRHE

1
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Sites/Loads

v BREXASER AR E(RERE

for Distribution Transformer Area: Periodic

aEaLE for Distribut BRAETR

Mobile Energy Storage Vehicle «________________ Cooperation and Communication with Egypt 31
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CSG Technology - Energy Storage Solution

B =R ARES0S N HBIIRE Eit,

AEEE. BR. APNESHE
Bias. 3X=F, #HXISRit
EUSENUR 16 {Z7T.

Our products and technologies are
now applied in more than 50
flagship projects, spanning power
generation, grid and user-side
scenarios. They have driven 1.6
billion RMB of cumulative revenue
over the past three years.

M7 R EARERG AR

FERUESHE

R B LU X FE e
5MW/15MWh

FPfi#se

STHEE5100MW/300MWh

=aa 37 fEgE
. Jb w T RAEHEEES5MW/110MWh
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CSG Technology - Advantages AAERENRERNERAR

B FRBIPARADE, REkA~RTRENE

R&D Team : Strong technical capabilities and mature product development experience

B PFERIEES, TIRHHSHEEBRRLE
Full Product Chain : Scenario-based complete solutions available <4 N
n EPCRISEE, AISENTEOLHENES \Q% A pf 4

EPC Expertise : Full-chain services from planning to construction

n HMERES, FHEBMEAGE, RIENESES

State-Owned Grid Background : Deep understanding of power grid technical features, with standardized
operation and credibility guarantee



HEAEREBHRHE D ERAR

Fofl JHATFIEF 2 IROF
HEEF R fERE T B RE IS, ERARRIEIFARE,

We look forward to collaborating with global counterparts
to drive the new energy storage industry toward a brighter future of excellent and healthy development
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