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Abstract: To achieve the "30+60" goal, virtual power plants have been taken as an important measure to construct a new
power system and complete energy transformation. It is also the development direction for the safe and efficient utilization of
new energy. The connotation and overall characteristics of virtual power plants are introduced. And against the backdrop of
the status quo in China, the main business segments of a virtual power plant and its political environment are expounded.
Given the existing cases home and abroad, the supporting elements including controllable resources, key technologies and
market mechanism for the rapid development of virtual power plants are summarized. Then, the problems in the promotion
of virtual power plants in China are summarized based on the three development phases. Based on the understanding on the
connotation and basic characteristics, it is believed that virtual power plants are promising in integrated application with
digitalization , intelligentization, cloud sharing, artificial intelligence , big data, Internet of Things and other technologies.

Keywords: virtual power plant; carbon neutrality ; demand response; Energy Internet; controllable resources; new power
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Fig.1 Schematic structure of a virtual power plant

M APLRRL T2 — i e o ST A R 1 AR A
PERGE, LB A SR IR A A AR G L mI 4 B0 AT L ol
W | FRL B PG 55 A X RE R B U A SR A iR [
AL, LA — ARk fL ) 2 5 i i g Al ks
AR A IR R A B AR e e R L)
oA CRE IR B AR GOl 0 U2 R I T T R IR Ll 42



% 6

B, E R IR T AR AL B S B R IR <27 -

s FIGE e R A E A — DRI = 5 Wiz
170 IERBYGEIETT LUZ & BB e, a] LU
FPR A s e m] DU A LA 2R G5
J, A AR R A 28 4w AT R L JR AT AR
far A BB IR A A R 8 i R E A T BOE A
PR HL T A A g — 0 B BN E B TR S R A
kS 5q gt prih IR T A T R
— BBV ERE, ERE THA N L0,
If3E ot PRl 2 5 i, DR AT
SC LT

JEADLHL TS R KA RE VA L ) R AT 2 A
AT B A RO DR AT BH G842 18T
BE VR EL ATt 2 04[] B A B AL s, DAt o —
UCREIR Y 2 HE 7 AN S X SR PR AR 7R T o | ik
23 Bl s 223 S B %) A8 Ak A R R i e R,
#2608 e IR A L BLZH RS Ak i 22
A TRHL I 8 77 A 5 ™ B 1 2R G e e P ), s
S T 29T Rg IR L ) RIS & ) k> 22
FE AL HL T HR AL BT AR VR L ) 5 A% G e TR % e
BRI, RRSAE R AR U Rl R AR SR R
XoF R EE PO S L RS 1) R T o R R T B R
JIE A R ORI TFRE T — 2T B AR 20
1.2 EIEB] T

AT Nk A, M AL H T R R SR e R e AR AR
AR R — B, U R BT 2 5 H AT
2yt oK e g S B g ) B R I 2R ERRE L AR
R0l SR b 7T SORYE, AT R SR
M b7 P4 A28 foft R, 5 SR A0 e 37 3 SR ) 0, 32 BB X
FH P 87AT 5 R AU FEL T DU 1) 06 0 T A S, 8 2 L
A REREFRAE  JE M fir AR S AE N
e 2R N R T O M L B TREA T
Z AL P g Re oA =k e L AT 8 A fer 5
FEFH P 2 55 A 0 i A P AT AR B
B H L 3G 80, 108 AT DL S At RE AU L F A g FH P A
A HLRER B S BRI B

BRI " AR R T RE T4
A He IR (&) e (Fe f/BCHL ) L AT 45 67 faf (O
F) A5, DAL I T AR i ST o 178 2 oty R Ay rL IR AR
o B i BE A TR A R 4 28, HRRRAE an & 2
FR

JEAVE T R AT AR MLAL AN FTEEALAL, QR G AE
1A AR AHRE L AT R USSR GRS
GRAMN, I 2E— 202 R SR B, AN 7 A
BR Gl SES L e B G S
5 Bl , S5 i W A R & B > FE
B AR, AR )R T B Y BB VR

= T WK
5 =
G sgate P ([-—_T\"Ur
g@‘, '3, s
RIIMFAE ’Q} <
L - ! I
eE=—e[F <] o 1l
‘ AR
41 :
TRA L Y
e——e(2—]
ra

R ez e 24 {
B2 EBE] MIMFERE

Fig.2 Characteristics of different virtual power plants
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Fig. 3 [External environment of a traditional power plant and a virtual power plant
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