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[_ %ﬁﬂ%ﬁ,’%ﬁ&‘&ﬁ% Development trend of new power system

P E R ERM T S(FH20305FRIAE,. 20605 a-PFIRIET S, HEHBBORFE(RHEEREEH
SEMWKEIRRIEEZE,. PERRFERNARENHBEREIIERE SN, BBREESERSMN. LR A
REREFBEEFIFIEFRS. China has made a commitment to the international community to reach peak carbon by
2030 and carbon neutrality by 2060. The construction of a new power system is an important support to promote energy
transition and achieve the double carbon goal. China's energy development has shown new trends and characteristics
such as accelerated clean energy production, highly electrified energy consumption and efficient energy utilization.

LAFFEEIR REB RS EIRRIBEIREN, BEBENRFENIEITEHTEREADL. HiE4R2030FE11 SEX
25%RB912{C kWXL &8, A TIE7{CkWRIFEERR, EPFEXRMEEITT1{2kWE13%, The energy
structure with renewable energy generation as the main supply will bring challenges to power system operation. In order
to consume 1.2 billion kW of wind&solar power generation, which will account for 25% of the total in 2030, China have
planned a total of nearly 700 million kW of balanced resources, within which nearly 100 million kW, or 13%, will be on
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[_ %ﬁ];ﬁi'—a %%iﬁbﬁ&%ﬁ% Development trend of EVs and charging facilities

AMREBHSEESHEBENRRREFHEMNREFGIFENER, BNEERENARE, BN,
2030 R EREEREI8000, EYIIBCEOOKWh, FXUERERERFIAZI48(ZF AT, Large-
scale electric vehicles are the main demand-side balancing resource of the new power system, and their number is
developing exponentially. It is predicted that the number of electric vehicles will reach 80 million in 2030, and if the
average capacity for each EV is 60kWh, the equivalent energy storage capacity will reach 4.8 billion kwh.

NRMEFETNK, TEAHERMNIRIRIZ0LREUEEIET000H51R, EASEE7{ZTER, To meet
the charging demand, the number of charging piles will surge from the current 3.9 million to more than 70 million,
with total capacity of 700 million kW.

AMRE IR FERNEESMREEANFEB LRSS, JARARE2EFETRIEBERETER.
Large-scale electric vehicle charging and discharging infrastructure connected to the new power system can provide
a huge amount of adjustable resources for the safe and economic operation of the system.
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Necessity of integrating electric vehicles and new electrical systems

S ERBRIEFTHESREARBISERE, rISEMFBEREN,; [N, BIRFEERE, LRFREMH
EINEEIIISERT G, B RRERRAREMEES. EV charging load curve is matched to the PV&Wind
generation period to achieve centralized green energy consumption; Meanwhile, EV can provide flexibility to achieve
real-time supply and demand balance and improve consumption ability of renewable energy.

EEMBSHRRT, ROIZERAFRRENIT ST, BESEEENEE, SNBERRRENEVER
{7, BEMEBANZERESRIAEEK, Under EV-Grid integration, it is necessary and feasible to fully
explore the behavioral characteristics of users and achieve renewable energy consumption by intelligent control,
which is also an inherent requirement for the new power system construction.
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State Grid Smart loV enterprise mission: "two services" to achieve vehicle network interaction
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STATE GRID

CORPORATION OF CHINA

EV- Grid integration development system

ASCNEMMERRE, BY TIH+MNER, LIREREGEEATL, BIRSAHE, K. VZG%N?SEﬁJE’Ai i,
S5aXKialE, FTRMNFMZEBRERSS, SCHAEREN NRIZHNE, FERBIES, UREXREM FHREESR],
ﬁﬁﬁfﬁ_&.ﬁﬁi B4, 1+M+N system is established to achieve EV-new power system integration development. Centered on
load aggregation and regulation center, multi-pile synergy control is achieved under the distribution network to smooth peak-to-
valley electricity consumption, as well as source-load interaction under regional grid to promote renewable energy consumption
by aggregating N kinds of adjustable resources and participating in M Kkinds of grid services such as auxiliary service and demand
response.

. 17 ” . . I
L axpE - 1+M+N" Charging Service N -~
X e >
g N o
‘/Station governance A AERSEERG - Public Charging
Load aggregation and regulation center
ﬁ .
O mrmm o o RIS 5 KRR
Demand res R 4@*@’ 3 =) Community charging
ponse 7@ 7
bS5 *
M,ﬁé‘gz ‘ @ ey 4 L V26 | NZ
N =] £ *
BIIES BENARSS R < ? AR
Province/Region e
M Types o . N Types
Grid auxiliary service \lgﬁ;ﬁﬁi Adjustable
Services L Bl — Resources
L ks L | B=
Medium to long R BPEE PUEIEE-IN IJE_IFE?:FW TiAERHR a Third party charging
Merchant Load access Scheduled grid Market =
term trade Management connection Declarations B
[ ] a >
. L 2ZraBs AN
oL gExs BELE | RERS | ESSBE EEW) ARGIRF L a
Dispatch Deviation Clearing and Operational
Green electricity trade monitoring control settiement evaluation EV enterprises 3



ENEHNHMALEEE: FIRBEMISNHE 2 Exeman

EV- Grid integrated development system: charging infrastructure e SEowm

ERAE2EBERSFERANTERSEN, EMNEEFEKMESIEMAR130077, EA1700RIZER
, BIRFIEAFBREL 19651 ; B eEItEFE, BE=T, FeWBW, mAZEEH. EREER. HPF
+MHENEEN RS FME N BB MmES 7B R4S, State Grid has the largest charging service radius in
China, with 13 million registered users on State Grid's intelligent vehicle networking platform, access to 1,700 operators, and
over 1.96 million charging piles; the coverage area extends from Yichun (north) to Sanya (south), from Shuangyashan (east) to
Kashi (west). It forms a ten vertical and ten horizontal highways backbone charging network, such as Beijing-Hong Kong-
Macao and Beijing-Shanghai and capillary charging networks in urban & rural. L
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EV- Grid interaction: distribution network interaction-orderly charging

MWNRRAEEFRERAEM 7 PHRER. RELINEERER. BREEtR. £8. X2, ImIF181 a8
ERENEFREIR12A+14, BF1H+1MR, RSEE15H+8, RREBRIEBE4325TERI, #H31H
F80%TE4tXFEEE. 80%F{KAEE., Passenger car is the most active and incremental factor in EV market. The
application of orderly charging technology has been carried out in 18 provinces and cities such as Beijing, Shanghai,
Tianjin and Zhejiang. 120000 + orderly charging piles have been built. It covers 10000+ communities, serves 150000+ car
owners, and transfers 0.43 million kWh of peak electricity in a single month. Promote 80% owners charging at home and

in valley period.
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EV- Grid interaction: distribution network interaction-orderly charging

> e Em—FIBNX,; 8TF&=: 800kVA; Scenario: an old neighbourhood; transformer capacity: 800kVA.

> HUEBEAZTBARE: ZzXAaRZ o 2331 iEHlgeI978EE4E; Natural charging load of the community: the
transformer can support up to 33 VOG charging piles.

> HERFRBAR: SXAMIESERFK30%, LUeXESE80% N LR, AIsFe51aFE. Community
orderly charging load: the peak-to-valley difference can be reduced by 30%; with 80% of station capacity as the upper
limit, 85 orderly piles can be supported.
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EV- Grid interaction: distribution network interaction-orderly charging

NRBATIB1000 P BERFTENAFFT1000MEFBAABAFPRHITXNL, MREMES, TLIRFEE
FEREFREBBEMNED, FEEFREFEAULMEARDLA.

If we compare 1000 natural charging with 1000 orderly charging, the effect will be more significant. It can reduce the
pressure on the power grid before midnight and absorb wind power after midnight.
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EV- Grid interaction: Distribution network interaction-V2G mobile energy storage

s ERFRNE

80/100 5 »EE 2400/3000;%
0.8/1 million kilometers2400/3000 times

FRSHEIE

Total mileage remaining

FIREIFIREL

Remaining cycles

Remaining value of power battery

35/50E
35/50 kilowatt

-

HRIREE

Daily remaining battery
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HTV2GEAN, BRI AZoIERE, SEBRARRE
SR RERIBNN. HAl, BiliRFER80%HEMEENERBE
EFoFIAE. RK3MZWHE, 120{ZEME8E, 400GWHIETIBEI1E
ST 100/ MERFEARIUHKERER L, AT HETZRAIRIRE.
Based on V2G technology, electric vehicles will become mobile energy
storage, which is the most economical way to improve the power grid
balance. At present, 80% of the idle energy storage value of electric
vehicles is not fully utilized. In the future, 300 million vehicles, 12
billion kwWh of energy storage, and 400GW of regulation capacity are
equivalent to 100 of the world's largest pumped storage power stations,
which can save hundreds of billions of investment.

| 14N it
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EV- Grid interaction: Distribution network interaction-V2G mobile energy storage

O ZHREHS1- V2G Family Scene 1 O ZEEH=2- PV+V2G Family Scene 2

Star Charge’ | 2 2%

W HRLBE (SRNIE) |, WUSEBATREAR| | (EEEL—EER, AHRTERMaRREEX
SR EREFE, AERUREEAREETH o HIHREARFTLTAH. JFNERMERIRETIEZEEN
, BEV2GAXLREAEF, OEHFRANIAIINEE, ® JAKREBBER—85%8HMIEMN, 15%FRE LN,
For some villas (including rural villas), if the property or grid Battery used for electrical load and users’ driving need
company does not approve of meters installation, the charging Regarded as BESS device and connected to grid
pile can be installed after the household meter. Peak-valley PV power self consumed --85% consumed on-site and 15% to grid
arbitrage can be achieved through V2G as an emergency power
source.
FURZENSEPV capacity kWp 8
H¥19 & Edaily average generation kWh 24
TRt Ebattery capacity (kWh) 70 FEBEE battery capacity (kWh) 70
EAMNEToU tariff (RMB/KWh) 0.2 FRERELGI PV consumption ratio 85%
‘ _ _ HRTEFZER (RMBIRB=KTHIEEEMNITE) 6391
hEFemDischarging energy (kWh) 30 RE_EREEAIRatio of surplus power to grid 15%
BRI #EEnet income (RMB)(E[&18%1R4E) 3.6 SE_FRIEIT \yearly income of surplus power to grid(RMB) 514
fSEE R3S yearly income(RMB) (300Ki+E) 1080 AifFiiatyearly income (RMB) 6905
SEE&IHIEES 5 years' income (RMB) 34525
EEEMBRE, WmE, V2GESARINSIIEE EUZEIER (8F) payback years 5
14
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Star Charge | 2g#w

EV- Grid interaction: Distribution network interaction-V2G mobile energy storage

O T Iissindustrial scene1- V2G(company cars) O T Jkip=industrial scene2-PV+V2G(company cars)

¢ | XNEEANE, TRMENBMNITRKIE, X | (0 T KATEANTRE, ERMERBMNETRKE, KINK
EX %5, Charge in the valley time and discharge in the peak. %@, Chargingin the valley time and discharge in peak time
o T tafgikiloliz, BEV2GHREEARIIERR, AL ||e I Aafmikilais, BiEV2GEREREAINIERS, AT T
I BTEEARBEZ, minimize the maximum power through SEAREBEZ, Minimize the maximum power through V2G to lower
V2G to lower electricity cost for the factory . electricity cost for the factory
o EH FMFPFHHEBMNICABE, FIENK[MNAITNE,
e ) 25 H &, Consume PV power in the morning and at noon and
FHtisRbattery capacity (kWh) 40 discharge with high tariff.
T Aad7eEE R elec. Tariff in valley time (RMB/kWh) 0.2589
TJ rEBEE idischarge elec. Tariff in peak time (RMB/kWh) 1.0347 S TEE—— lat W 400
e 4/\iddischarge for 4 hours (kWh) 24.4 L) el Y TS O CEpEE L
SEHEBEEA money saving (RMB, % /18%IREE) 1754 H¥ 9% & daily generation kWh 1200
B RS EZERyearly money sacing (RMB, %8350 6139 B AT R EHAIEE Flnon-consumption ratio of PV 15%
= A B4 BB E kWh daily PV ti 180
T BAREIRIIE, BiTV2GRATIRE (kW) 100 SliRERRess [T average datly P constimpron
SRBERERABEZEmonthly saving money (RMB) 4000 RISERRFREE (RMB, E18%iRiE) net income 2
FPEREEARBByearly saving basic elec. tariff (RMB) 48000 SIEEBEE S (RMB) 29930
EZISEEﬁ?E%EIJZO‘*E* FEFKZE (RMB) 2400 ﬁiﬁgliﬁﬂbiﬁéﬂﬁ)%ﬂﬁﬁ_ﬁ (RMB, {Ri&20%EZ%) net income of 1497
eacn car
BirEREF I zEyearly income for each car (RMB) 8539
Ze —RRERIZERR a2, 8WEE (RMB) 10036
RGN, SEEIGHEES g P -
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EV- Grid interaction: Distribution network interaction-V2G mobile energy storage

Star Charge’ | 2 2%

BRAEIREV2GFERHEEH V2G case

RIFi%S:

BEMNHINERE(BFHFLLB)EATIVHE, SEBEEERREX
, At=ET6.6kWNEERATEN, EVENFHR LARTR
B, BRXRINIREEFEEENBEAMBEERNER, MNSIE
BMEE. ANTLIESIFIEES, IEENIER.

Changzhou Lihua Fast Food uses industrial electricity with a great
valley peak electricity tariff difference. A 6.6kW two-way DC
charger is installed. EV are charged at home at night, and
discharged to the fast food restaurant during the peak hours during
the day to earn the valley peak electricity price difference.

Kesit &

ZEEjthZS & battery capacity (kWh) 70
AR EFcE B frelec. Tariff at home (RMB/kWh) 0.3783
FIRTTHREEREREEM discharge elec. tariff (RMB/kWh) 1.509
FRIERE EREBEEE discharge energy (kWh) 40
BRI 2UZEdaily netincome (RMB, #[E18%IR5E) 37
GERESyearly income (RMB, 1%EB2604MNT/ERITE) 9620
5&Ii%s 5 years’ income (RMB) 48100

1HhEttE:
6.6kWIREWN MR ERAEV+NABR+EVEINE (ZIFHE)

6.6kW wall box bidirectional DC charger+bidirectional
meter+EV (supporting discharge)

16
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Distribution network interaction-V2G mobile energy storage-Platform Scheme

FOEERa RN A, BUa ERRTE (W) " asme EBRTE (5H)
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Belm = /J H RHY v PRI ' ‘ NN ESBED i =
==\l AV o, A N . s Sk REER &S | 3
TRELNERE, BREXKEZHS = - | A
1= 17 18] B , Accurate real-time EV K5LE 4 4
ch/discharging regulation to improve the o g
power quality and overloaded in the L5EEARP il |
. . - RS LHE 46 AR :
statlc_)n area were ach_leved base_d on the né% 8 ARES | o
application of intelligent terminal and % | STETEE
. “ . . Yy TEatt | R :
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EV- Grid interaction: Distribution network interaction-V2G mobile energy storage N STATE GRID

BERRIN R AR, SEI T3S ARERTER. AREIFEK FHV2GFRINEINREREEE, ARRSIER, B
V2GEMEINANMEIIRE NS XIBHINRIE, RalLIERRARENAGCGES, HITIIRIES D IPRIRNE,
T T LUHERD R AT IRIEI R,

The specific application has realized the intelligent regulation of V2G charging and discharging power in different
periods and different demands. In the evening peak of power consumption, invite V2G vehicle to cooperate with the
energy storage equipment in the pilot station to provide power back to the grid; It can also accept the scheduled AGC
command and follow the command in minutes. In the next step, we can achieve rapid response in seconds.

airEs
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EV- Grid interaction : Beijing-Tianjin-Tangshan peak shaving auxiliary service W SamOmm

CORPORATION OF CHINA

4
2 N
Vpok

REITREEEFERITEARRELL. V2GELL, EgRinFiIR3 30, FaigmtEidehs, RitETEE
835MW, LEJIMAIETINERT130MW, 2019F012020FEE4biREIET A, RIHBENXICEEIX37GWh, 22Tkl
R KBS ESSEMEIE, The load aggregation operation platform has been connected to nearly 33000 charging
and power swap stations, V2G power stations, energy storage stations, and more than 60000 scattered facilities. The
accumulated regulating capacity is 835MW, and the real-time response regulating power is 130MW. In the peak shaving
market in North China, the accumulated wind and solar power consumption reached 37GWh, which scale is world largest.

A7l T

Orderly charging pile V2G equipment
334514

548.2MW

QI FERLE

< Public charging pile
' 154031
938.23MW

2166.61TMW -
95.8 % Swapping station

\ 711

46.48MW

861
0.56MW
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EV- Grid interaction : Beijing-Tianjin-Tangshan peak shaving auxiliary service

y: EREMAT
s STATE GRID

CORPORATION OF CHINA

e\ -
Rk

5] Night HIE Daytime 1) s eanv o GRrAR A EE, BAREBHEERESSAEN
= NER), RENBEXNEEXRZENTENITBERIR, EAXI

[ MZFRPKR, EREBENSRIXE.

bar.-2::! TR Based on the V1G and V2G technology, we gather all kinds of electric

wind power | vehicle resources to participate in the interaction with new power grid. The

significance of the aggregation is mainly to absorb renewable energy,

absorb excess photovoltaic power during the day, and absorb excess wind

L o ame power at night. _

y

Photovoltaic

I NI 37

Respond to the peak shaving market =
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EV- Grid interaction: distribution network interaction-orderly charging * 8 Lh S Grm

X2, WK, L@ #nI. Wi IneifaBMEFREEXmA,; Sl WK, B8 I, IS as
KRN FESS5AERSEERAWE, UHERLEE, Tinl. XESFWXCMCAmEL, FHEENKGESESR
imFA.Demand response market has been carried out in Tianjin, Shandong, Shanghai, Zhejiang, Shanxi and Jiangsu. The
demand response platforms of Shanxi, Shandong, Shanghai, Jiangsu and Zhejiang provinces have been connected with the
load aggregation operation system to realize data sharing. In Zhejiang, Tianjin and other regions, real-time response has been
realized and the corresponding benefits has been shared with end users.

& &

4 x,,_,f"\?

A Lt DX il U e e

Peak shaving response in Zhejiang

4¥ /kWh /“‘\\ N yr. /\

BaXi,

Interaction Regions

W% ‘- R XA R

Valley filling response in Tianjin
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FEMEIRAR-RESSHHBRES

EV- Grid interaction: Green electricity trading effectiveness

Do

BOEENSEZS SRISERSRE, #I BTG, L. ERELE100EH, RATSEER149R, &
PRERIES 325N FERIBIELE37.9%, R aRRIEEEN1.6(5. SHSTHEFBRZRENIZTERE, HAIE
SLIFREIRZE FRFTREIRFE.

Organize electric vehicles to participate in green power trade. It has been promoted to 10 provinces and cities including

Beijing, Zhejiang and Chongging, and 149 social operators have been gathered, generating 5.32 million green certificates. The
charging cleanliness ratio is 37.9%, which is 1.6 times the cleanliness of the other regions. About 1.9 billion kwWh of green

power trading were completed.
> XIEGRERZZHEE9.32{TE
Supporting green electricity trading power of 1.932 billion kWh

WY > bR AEEEL37. 9% BT 66

The charge-to-clean ratio of 37.9% in the pilot area is 1.6 times
the average

LEN10MET, BAHSiEE/514949 )
ntr

149 social operators in 10 provinces and cities across the cou

BABRHEERFIIES 325

Consortium chain generates 5.32 million green certificates

22
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FREHtTEIR-fRERR

Current Status of EV-Grid Integration Standards

N ERETESRERE
HBEIER DS E TR IR ER R ESR The standard update requirement
Framework of the current standard system for EV charging devices I___________fQEE_V_'_G.r_'C_l_”_]t_e_@Et_'QQ _________ .
|
I [ |
Aig HRAHRIR | Eexg - - E‘_‘m':"““‘&i _ _ . |
" ! ! | Interactive information security :
E— ] | ;
FBAEANA RS ! RS i ! BESET :
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Current Status of EV-Grid Interaction Standard - Standards Scheme

EMEINERARESIEBHISERMBRSR. BMIEA, JREEF=17x, ERXTEITER
B/ BFRRERSIEN. TNEERAEKR, ZfEl. BEABMPER, KERENRRZES.

The EV-grid interaction standard scheme which including three branches of electric vehicle charging and
discharging system, grid access and resource operation, is focusing on electric vehicle charging and
discharging/ordered charging system architecture, functional and technical requirements, system interfaces,
requirements for access to the grid, resource aggregation and resource operation, etc.

M SEFERB RS

electric vehicle charging and discharging system

FANRAERSHY HEIAYiz 365zt

Technical requirements and planning for access Interactive trials and tests

HRiz1T. BESEE EiEEZ£MhiA
Resource Operations & Management Interactive information security protection
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Current status of EV-grid interaction standards - communication standards in interactive operation
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Rintk, BiRtESEMBFTBAMEE (R, BE) , T—EFANEXITEE
1J1t%). AC piles and DC piles can achieve the function of orderly charging (power,
time), the next step needs to integrate the relevant standards revision plan

SEEF LAXNRAAMNEERFeRNEeSHNEENE, HENENEE
tTfE, Develop and update communication standards with reference to the relatively
mature international standards for inter-operator platform and platform-to-pile
communications.

REBSHBIAMERNEXTIR, EEFMENOREDSRABHRITEE. The relevant
industry standards for charging identity authentication need to be considered in the EV-
grid interaction standards scheme.

TR ERRAR p;
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