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ABOUT
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Pinggao Group Co. Ltd, founded in 1970, it is the R & D and manufacturing base of China's
medium and low voltage, high voltage, ultra-high voltage and ultra-high voltage switch major
equipment. After 50 years of development, Pinggao ' business scope covers research and
development, design, manufacturing, sales, testing, complete sets of related equipment, service and
EPC, Meanwhile , Pinggao is actively developing new businesses such as operation, maintenance,
GIL, power energy storage, integrated energy and so on.

As the pioneer and vanguard of large-scale electric energy storage technology in China, Pinggao
has constructed and operated successively multiple energy storage projects in in Beijing, Tianjin,
Henan, Jiangsu, Zhejiang, Guangdong, Shandong, Shaanxi, Tibet and other locations, which the
capacity is more than 1GWh . Pinggao focuses on the R & D, design, manufacturing, operational
service of energy storage products. Carry out the development, manufacture , sales and service in
battery management systems, energy storage converters, battery energy storage systems, mobile
energy storage vehicles, energy management systems and other products. Pinggao can provide
customers with equipment supply, power station integration, EPC project contracting, total solution
services.
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sources such as wind power and solar energy
power generation system, increase the energy
storage system. It can smooth the power output,
reduce the impact on the power grid, improve
the ability of tracking the planned output, and
reduce the phenomenon of wind and light
abandonment.
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Advantage:

ENERGY STORAGE
SYSTEM AND

SOLUTIONS
fERER AR

Power side-Centralized Renewable Energy Grid Connection
G - SRzl R B A RETEFH R

In volatility and randomness of new energy
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*AC busbar connection, suitable for centralized management; «x5mdiEss | BAEPEE

+Reduce the PV and wind curtailment to improve economy;

+Tracking planning dispatching and smoothing power output;

+Improve the accuracy of power generation prediction and
grid-connected friendliness.
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Smooth renewable energy generation output
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Based on the real-time wind electricity power data and the energy state of the energy storage
system, the power instruction to be compensated by the energy storage system is obtained.
Through the power compensation of the energy storage system, the total output power of the wind
power system and energy storage system is stabilized.
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Tracking schedule output
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The bidirectional power capability of the battery energy storage system is used to make up the
overflow or insufficiency of the actual wind power, so that the maximum daily prediction error
between the integrated output power data of wind power and energy storage systems and the wind
power prediction data meets the standard requirements.
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Reduce the PV and wind curtailment
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Power load (dotted line)
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Peak-valley electric charge difference
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Improve the actual power of
energy storage system

s DCDC charging/discharging power

Fail to improve the actual power of
energy storage system

The Generation Condition of a PV Power Station after Increasing Its Energy Storage Systems
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Grid side-Frequency Modulation Service

FaR - FSaRRSS

Traditional power systems have the
disadvantage of slow response to the stability of
the power grid. After the battery energy storage
system is introduced, traditional power systems
and AGC equipment can be assisted to quickly
respond to frequency modulation and voltage
regulation instructions and improve the stability of
the power grid.
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Advantage:

+Support primary or secondary frequency modulation
+Improve the frequency stability of the power grid;
+Fast dynamic response.

Application:

+Peak adjustment and frequency modulation of power grid

+Relieve transmission and distribution congestion

+Delay capacity expansion of transmission and distribution
equipment

+Reactive power support
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Grid side-Peak load shifting
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Microgrid side-Energy Storage Power Station of Industrial and Commercial Parks
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+Save electricity bills;

+Save the cost for upgrading and transformation ;
+Arbitrage by Peak-valley electric charge difference price;
+Ports, subway stations and high energy-consuming enterprises, etc.
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+Reduce the impact of load fluctuations on the power grid;
+Save the cost of maintaining the power grid;
+Do not aim at short-term investment returns.
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Advantage: st -

+Photovoltaic power generation combined with energy storage
to provide reliable power;

+Photovoltaic power generation combined with energy storage
to reduce impact on power grid;

+Seamless switching grid and off-grid operation;

+Provide the U/f source under the off-grid state;

+Realize the peak load shifting.
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Microgrid side-Integrated Power Station of PV, Energy storage and Charging

fAEB R - SefEFE—I(UrR LS

PV is the main power supply under the operating state of the micro-grid. Energy storage is used
to establish the grid voltage and supplement electricity when the PV generating capacity is
insufficient, as well as supply power at night and in rainy days. When neither PV nor energy storage
can conduct output, the system is connected to the power grid to supply power to the charger.

FHREAHEBRMEITRE FTHERIR |, ERERTELENBE , AR ERRIE TR,
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Advantage: i -
+Delay the capacity expansion FELEIZNERD ;

. Power grid
requirements; SHIEEA
+Realize the peak load shifting. RN 400V AC busbar
\'
Application:
+Implementing the peak-valley electric EAGE :

charge difference and cut down expenses.  ojgAE | R,

User side-Household Energy Storage

AR - FAPfEEE

The system composes of the solar battery, solar controller, grid-connected and off-grid
converter, storage battery, battery management system and energy controller. It can achieve
automatic absorption, conversion, storage and use of energy sources and save electric costs, as well
as realizing the goal of green and environmental protection.

AT EMANRERMAE. KIEsEEH RS, FEMEZR. SHIbA. BibEER%. EEEHRSFH
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Single-phase off-grid solar

Adva ntage: ﬁﬁﬁ S DVirmadula energy control converter AlO ﬂ [-
+High efficiency, high R, Eaat. B m DC | =] AC
TN 3 @
O4b . i
power preparation time; SEREL , BAET AC . ) Al
+Intelligent and * NI T 7 ¢
unattended; *ITFE(L /
*Humanitarian; s EHEEL, “O" hoine
+Remote wireless control; Battery

+|nterconnection network.
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Other Applications

Hfttsz

Based on distributed energy stations and with energy management systems as the link, Pinggao
Group relies on domestic advanced phase change energy storage technology to build a multi-
functional and complementary regional energy supply system and provide integrated energy
services.

The phase change heat storage system uses multiple composite phase change heat storage
materials and combines original high efficient heat exchanger design. The product has advantages
of large heat storage, low cost, zero discharge, modularizaion and automation.

Large heat storage: maximum heat storage of the single heat storage equipment can reach
2,500 kWh and heat can be provided for an area of 10,000 - 12,000 m2;

Rapid heat storage and discharge: the fastest (1-hour) storage and discharge can be reached;

Economic effectiveness: save operation fee by 40% - 70%.

FEERRITERSCHAVERMERERAN , infhmlseRut nEt | LIBEREBERG AT |, 2SaEE
RIXIERETRINAR R | IRABEREGSIRSS.
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EREX : RABRAERIRFEEREIA2500kWh , BI{10000-12000F 75K ;

ERRHATGE : RIRSCIL/NFEIL ;

Sl - HLIETEA40%-70%,

DESE 15EI

o

i N =N :; N .
Valley electric heat supply/coal to electricity/electric.power alternative
HERHLE/IEres/ EEEEH

Mobile heat source

Bz

! 7

f ! x -
Agricultural product drying Usage of industrial afterheat.and

RE=mET TALRAERFIA .

mBIRlE

mmmmmmnmmmmmnmmmnmmmnmmmnmmmnmmmnimmmimmmii/a ¥ - & & B4 09/10



MAIN PROJECT

PERFORMANCE

FETIEIG 400kVAx3

Henan Power Grid UPS Power Vehicle

IRSRBMUPSHIREE

100MW/100MWh
Hundred Megawatts of Henan Power Grid
Battery Storage Demonstration Project

IEEMERBibERERERE

14MW/14MWh

10KV Reliability Improvement Project

for Yanging Competition Area of
Beijing Yanging Winter Olympic Games
A RS RSEREX 10V EIHEA TR

10MW/10MWh

Tianjin Binhai Energy Storage Project
PSE ol A=
) 5MW/10MWh

Shandong Xintai Project
LFRFHZLE

272.16MW/475.2MWh
Jiangsu Project Phase Il Power Grid
Side Energy Storage Project
iTHIRE ZHAFE MU GEREIRE

10MW/10MWh
PowerChina Anhui Herun Wuoyang
Wind Energy Storage Station
FRER R GYAEimBR R B iEHEuS

40MW/193MWh i
Tibet Gamba Photovoltaic Supporting EnergyStorage Project o 2MW/4MWh
P BN AT EfEREIRE . ! \ Zhejiang Dajiangdong DC Micro Grid Project
\ . W LA TR BRI

( 4.8MW/4.8MWh
i B SPIC Henan Sanmenxia Wind Power Storage Project

EiziTm=IJkK B EEfHELRE
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Hundred Megawatts of Henan Power Grid Battery Storage Demonstration Project

RN RAtiEREREIRE

This project is a supporting demonstration project of SGCC's science and technology project
"Research and Application Demonstration of Aggregation Effect of Multi-point Layout Distributed
Energy Storage System in Power Grid". The scale is 100.8MW/100.8MWh. The project adopts the
technical scheme of "distributed layout, modular design, standardized access and centralized
control" to build energy storage power stations in 16 in-transit substations in 9 prefectures and
cities of Henan Province. The projects were all connected to the Grid on December 28, 2018.

The project not only improves the safe operation level of Henan Power Grid, but also promotes
the establishment of applications such as electric energy storage participating in auxiliary services of
power system and power transmission and distribution of power system, and promotes the
establishment of a long-term mechanism for the consumption of renewable energy. Since the
project was put into operation, it has participated in the power demand side response in Henan for
many times, and completed advanced applications such as peak regulation across provinces and
regions and precise load cutting in 2019, which greatly enriched the power grid regulation methods.

ZIH 2EMNSERRIE (ZRhREoHhIEERAEEMNIRESINAR RN AT E) BEreL
2, IEMR/100.8MW/100.8MWh , iZINEXA "SHIVHE. RRERIT. EXEN. EH0E
& FALE , EAREEY MM 16 MEz ISR EREREY,, T2018512H 28025 HMIRE.

MBETRAUES T iArmENE 2B TKY |, R 7 EBiEsES S5 DR FTHEIIRSS B DR T
BCREEMN A | FHEHARN T A BAERER RIS, TERELURES RSN AR XE DT RMIEGAL |
HE019F RIS EEXIAE. BEIRREFSRNA  WAFE TEMETS.

Huanglong Energy Storage Power Station of Henan Power Grid Project

RFB IR B S e fERE R I

Jiangsu Project Phase Il Power Grid Side Energy Storage Project
I ERfEEE B TE

The total scale of this project is 272.16MW/475.2MWh, of which Nanjing Jiangbei Station
(110.88MW/193.6MWh) ranks first in the project, and is the grid-side electrochemical energy
storage power station with the largest capacity and the highest power per station in China.

After the completion of the project, it can meet the peak load regulation, frequency regulation,
voltage regulation, emergency response, black start and other application requirements of Jiangsu
regional power grid, and provide a guarantee for the safe and stable operation of the local power
grid during peak load period. At the same time, the project will also be included in the large scale
"source network storage” friendly mutual aid system of Jiangsu power grid, realizing more varieties
and larger scale advanced applications.

ZINB BE272.16MW/475.2MWh , HrEgRiTitih (110.88MW/193.6MWh ) #ltEiZI0
BzE  EERNRLNSERK. IWERESHIEMNNIBLFEIERERLY,

INBE ket IO XN REE. B, BAE. MmN, BEshENATERK , AXtBENARES
IEHAIBIZL & i TIREHYRRE , RFNZIMB BN TAEMANIE RMEGE" RIFEBERSE , LI
BZ. MUEEXRISRNA,

Nanjing Jiangbei Energy Storage Power Station("Multi Station Integration”™ Demonstration Station)

ISt LILfigRErBIs ( "SUE—" el )
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10KV Reliability Improvement Project for Yanqing Competition Area of Beijing Yanqing Winter
Olympic Games
ISRERZHRLERXEFRX 10kV AIEMHREA T

The project is located in the Dongxingyuan Energy Storage Station, and Pinggao Group
provided the whole station materials for the project. The total scale of the Winter Olympic Energy
Storage Station is 14AMW/14MWh, including 12MW/12MWh for the fixed energy storage system and
2MW/2MWh for the mobile energy storage system.

The Beijing Yanging Energy Storage Power Station is connected to the "Big Cloud Moving
Wisdom" Energy Internet of Beijing Power Grid Corporation, and constructs a holographic data
information network to realize the three-dimensional energy information of the Winter Olympics
venues, which plays a role in the situational awareness analysis of the energy system, coordinated
optimization and regulation, and multi - guarantee of power supply for the Winter Olympics. By the
end of 2019, the isolated network operation of the project was successfully realized, which can
guarantee the stable and reliable power supply for the competition area independently when the
power grid is abnormal.

14AMW/14MWh , EREIETERERSE/912MW/12MWh, BEITUEBERST/92MW/2MWh,

JUEGERAEREFR IR NILRENAT]  "KZBE" sEREEN , T 2BEEERN , SLIL R
IHERERIERBIAMIME | NEERARFTSERBADHT. REMLER. SHERESRSBIHENEIZFER.
20195F iR IhSEI T TR B AYAMNIETT , AIRIEERE NS ER | IR ABRXIEHISE I AR,

ZMBNTHREREEREBL  FEERANZMBRHEBIENR KRS EEBUELSAEDR
PaN

Beijing Winter Olympic Games Yanging Energy Storage Power Station
JESBERX E B IEXTFIX fEHERIA
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Tianjin Binhai Energy Storage Project

REEBERERE

This project is Tianjin Smart Energy Town Centralized Energy Storage Project, the construction
scale is TOMW / 10mwh.

The project innovatively uses the space above the energy storage power station to build the
photovoltaic power generation system, which not only reduces the influence of illumination on the
equipment, but also reduces the power consumption rate of the energy storage power station. After
the completion of the project, it will further improve the energy saving effect of the smart energy
town, effectively reduce peak load and peak electricity consumption, relieve wind and light
abandonment, and promote the consumption of clean energy.

KFE2R0/EEPUEREIE . T0OMW/10MWh,

T E QU R FtEREeRus E A SERIRCRREB RS |, BEFHE 7 YRR EAIEN , XK T iEaeeRL,
RUISFRFEER, TEEMERHE—TPIREEZREF/IMETRER | BHEREREIEERRE , EHFNF
6 (EEBSRERH.

Tianjin Binhai Energy Storage Project
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Shandong Xintai Project Tibet Gamba Photovoltaic Supporting Energy Storage Project of 40MW/193MWh

WFRFHZLE TR B AEElERE 40MW/193MWh IRH
This project is the first photovoltaic energy storage project in China. The energy storage scale is This project is the largest photovoltaic energy storage project in China. The energy storage scale
5MW / 10mwh. This project was connected to the grid on June 28, 2020. of the project is 4A0MW/193MWh, the altitude of the project is 4700m, the environment is harsh, and
the technical requirements for the energy storage equipment and the stability of the energy storage
FERNAEEMEINB AERNSE —F RSN ENECEEEINE. IBEEMHEEEMEASMW/10MWh |, system are higher. The project was connected to the grid on December 30, 2020.
F202056 H28HHMIZIE.

ZI B AERERIYHAEEERIIE. B RE#REMEH40MW/193MWh , TiHE#4700m , 3K
TS | ERERBRIRAERREERRIRELERES. T2020F128308FK.

Shandong Xintai Project Tibet Gamba Photovoltaic Supporting Energy Storage Project of 40MW/193MWh
WEFERIRE PR B RECEERE 40MW/193MWh IRE

APINGGADO GROUP T T T T HHHHHHHH .G mmmmmmmmmmmmmmnmmmnmmmnmmmnmmmnmmmmi/a ¥ & &£ B4 17/18

=

1]



PowerChina Anhui Herun Wuoyang Wind Energy Storage Station
R EE R RN BE RUFB fiEHElS

The total scale of this project is T0MW/10MWh, which was built by Pinggao Group in EPC mode.
The design ratio of energy storage power station is 1C, with excellent auxiliary frequency regulation
and peak regulation ability, which can effectively smooth the output of wind farm and improve the
power quality of wind farm.

IZEBIEAE10MW/10MWh |, BSFESEREAEPCIEZNE# IR | ifRERBIGIRIHER1C , BERHBRHENIE
S, VEIERES] , RXCEBXEEH. SEXBIZEERE.

PowerChina Anhui Herun Wuoyang Wind Energy Storage Station
FREE L iDiRBR X B i RETS

SPIC Henan Sanmenxia Wind Power Storage Project

EBiziTm=IJIkK B EEfHEERE

The total scale of this project is 4.8MW/4.8MWh, it is the first wind power supporting energy
storage project in Henan Province, which plays an important demonstration and leading role in
ensuring the safe and stable operation of Henan power grid and improving the capacity of peak
regulation and new energy consumption of Henan power grid.

ZINBAE94.8MW/4.8MWh |, 2RFaEaBE M XEEEMRERE |, MRETEENEZEREET. 8
W RIFE R RIEFNFTRE R HNRE D BB E AT B5 [SUER.

SPIC Henan Sanmenxia Wind Power Storage Project

EmBiziTm=IJkK BEEfHEERE
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Zhejiang Dajiangdong DC Micro Grid Project
I IFERMMIRE

The project is a micro grid project supporting the flexible DC demonstration work, with a total of
1.16mw of wind, light and storage new energy.

After the completion of the project, the utilization rate of regional new energy will be 100%, and
the ratio of Distributed Renewable Energy installed capacity to peak load in microgrid is more than
70%. Microgrid can realize independent operation between various operation modes in grid
connected and off grid state. In grid connected operation, the microgrid and distribution network
can achieve a variety of coordinated interaction; In off grid operation, the maximum utilization of
distributed energy can be realized on the basis of ensuring the power supply of important loads.

FitERS e LFEEMEBMIE | K. J&. (EHERE1T1.16MW,

I B ERkE R SLEIX T RERAFZR100% |, HIFEMAD VA BAERERRI SIEERRIERT70%., 3
FE I A SEEI A PIAIRS RS RIS TS  THRIVBRPRI LT, AR TR, SEEIFE N SECEE RIS AR
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Henan Power Grid 400 kVA UPS Power Vehicle
IEgEB R 400kVA UPS EBjE4E

In order to prevent and control power supply during the epidemic period, Pinggao group
provided three 400kVA UPS power vehicle for Henan power grid, with the characteristics of
uninterrupted, self starting, high protection, etc. providing uninterrupted and lasting emergency
power supply, and the project was put into use in March 2020.
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