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Abstract: Construction of new energy-oriented power systems motivates the clean and low-carbon transformation of energy
systems and the realization of the dual carbon target of China. However, the high-penetration renewable energy may bring
the secure operation of power systems great challenges, including insufficient peak regulation capability, intense local
congestions and the decline in power system inertia. The natural endowments and the power systems in the UK are similar
to that in some typical provinces in China. The UK has been a pioneer in tackling the side effects of the high penetration of
renewable energy. Therefore, the experience of the UK can provide valuable suggestions for the development of new power
systems in China. Firstly, the transformation process of the power systems in the UK on both supply and demand sides and
the transformation goals in terms of carbon emission, energy consumption and energy systems are introduced. The advanced
practices of the UK in dealing with renewable energy penetration include the guidance of policies and laws , the construction
of fundamental infrastructures, the reform of the electricity market mechanism , the digitalization of power transmission and
distribution systems, the application of edging technologies and equipment and the operating adjustment for the power
systems. The experience of the UK’s new power system construction is summarized and divided into five aspects:
developing the low-carbon resources according to local conditions, adjusting policies and regulations in line with cutting-
edge technologies, making a flexible, fair, unified and open market mechanism, advancing the application of new
technologies and digital transformation and facilitating system upgrades and operation adjustment. Taking the power grid of

Jiangsu Province as the example, the inspiration for the

development of provincial power systems in China from
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the UK's experience is expounded.



.18 - ‘g‘\/f?#ﬁ :% ﬁll’:‘«l%‘

% 44 %

Keywords: new power system; grid connection of renewable energy; secure and stable operation; power system of the UK;

provincial power system ;inspiration for the development

0 35

202143 H 15 H, el 282 51 255 LR &)
FB B s R LB RE R A AR B L L ) R,
HIF 5% fi 50 R, g A008s S B0 XUB ™ H AR 0 2 e T 1) L %
AR AR RBEAR . S RS B KA
S AH DGR T) IE AR 7 S92 5 s A HL TR 48 40 1 S e
DAV R 8], A oA 4 ) T 2 ) 0 A mo s 178 e )
iAo VLI AT R ARFE F & (R eV W 5 RN I
WUBEHEUR , Al T H AT E N e KA R
Hi, 5 S 4 R A XU R IR A T &
FF S A DU R VLA R XU R ]
A RE VR E MUK 35 55 GW, 5 ik 30%™ . %
ZEREA T SR T A4 B RE IR AR I R B R RE IR 45
PR AT AL ) RGBS E T KA IEA

oy Sl S T AR " BT B E ) R GG, A B 2
AT T E N AMBEIRIE B B A2 AR Ak S R 1
SR, 7E 2022 4F 1 H K A B9 DU 7 BAR BE IR AA
FIRD PR LR e 4 VR e AR SR
PR RERESL RS I, BT R
SRR R FE v, WA 20T T K RASE P AR BE VR AT R
RGBT R P . HE2aE LT ILA
J7 i .

58, AT A AR IR LA U B R — e R R S
PEE AR, HLAE b 0T B AR BB RS A — e R Y
I B T far TP B RRE o AN VTR AR K T AR
REVRBE ML K 3 77 A0 i b XURR 3 B4R P o7 R0k L e
T AT ML, 7 8 P H T A R Y D e B X O
o {5 XU 72 B 45 A DE BC s > T IRIHE 38 i 1 X6
P BRI A TR WK T R R ] AR RE IR A T A R
J1548 N ST IR A AL i e ) o LU FRIE L T
Gy A TR, A A5 AR T R AN
fhir o AR IR T i A VIR M BUR LS
T AL 1 A 56 42 UG L 55 9% 552, 43 DXCHL A o A 58 4
AT RAERBEDI T KRR RS hEY . X
ST FARRIE A F s s AR AT
FARPATT IR AR B T 58 . A, i
REVEHLL 2 R Hs s A T R AR R HLAL, “ R0
LIRS F R TR, MR AR, 5
DX H e ) g i b PR AR 7200 380
WAL AT RIS R, AL T RGN K SRR e B 1T
MR

e [ A REVR AR AR IR & R AT T AR AR TR Y

T

R S e [ L TR e 4 103 B — @ AR R4
THT I AP S REWR BT P4 K a5 ] 52 BR A s it b
JRCREL GRS 0, L HG ] PR A BB RUR 8 A 1 T S AT
H . TS E AT TR R Gl OF A
W7 Al AR BE DR, TR I b XU 55 e ) R 5 1
PR R B AR . R, S R RE VR L D R G R
JEARE 25 18 47 7 3O 3 1 750 A 4 L A R Y
[GE-9-9'8

TEME 5T, AR SCH e B T e = BB T &
GERY I R R OB )Y S S R AR . K,
BCRIE LS | 5 B IR BERN R B i L
e R e A5 BAL BOR%E s B A a8 47 07 XA 7
T, 3 e [ X vy BEA9 ] AR BE TR A BT AR R 1Y
REWR 22 ax Il p X 77 5o e, DAV 34 Oy i 7Y
A YL R, ] 5 T A 22 5 1 Y, 4t VT
T FEL R A8 R R R BRI

1 REBRARGEHEHESBR

1.1 #HBHRE
1.1 KH

H 21 22 DOk, el i ) R G AL 90 LA
CHERRIE

(1) AT FAE AR IR ML i 5 & e o o b KR -
Fro U 20104F, 9 [ A A OB UL HL 25 i AR
EFE80% 24 . BLJE , T AR BB VR , U U KU
TCARBENLZS T A WG 0, IF7E 2019 4F 1K 47 GW,
UGB AR

() AWIRH . 5B — JE Sizewell B 4% H ik
T 1995 4% iz . Fifi Ji JLAF N0 BN T G T RI4% 8
JAE Magnox S W HE , L4y 7 FE TR F 2035 4F 3¢ 4]
2019 4F BB LAE L AR 4 9. 2 GW, LE 2000 4FF#AIK
26%.

(3) RARE, A=W o e XM R 2 vl B2 AR A T
o 2019 F12020 4 9% [5 )CFA] Cottam 55 4 J£ JAKE
I, HAHRAE Ak 348 Ntk — 20 5GP AU 1 4 R
A R o SRR A s /) N I (A ES R N
(A W RE TR % BT , Drax 23 ] [ 2013 4F IR EUCK L
AR AL Y R . A Y TR &
HLEHLA =N 7. 8 GW

2000—2020 4F g 6] A L i As A an 1 1 R . &l
HR A RREM R R AEE AR E AR, BT
AP A e R A H B () BCME |, 0 [ BUR 48T 1Y & HL 2%
HANTRALA 8 ok R TR



% 7H

FA,F . EAHBE N REEX

ZI VAR ST R E E A WL R = - 19 -

WL R AN RS K L (<5 MW L HG 4 R 7 43 50
0.430,0. 170 /10. 365,

I sk R
A (HR

s

) AR <

BN HICW

2000 2005 2010 2015 2020
F
E1 2000—2020 s E L ETL
Fig.1 Electricity generation trend in the UK from 2000 to 2020
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Fig.2 Electricity consumption mix in the UK in 2020
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P 2020 4F 42 0 [ B X 32 7 F (Distribution
Network Operator, DNO) & i3 it 2R & 43 11 = i 5E
BT T 1.2 GW M SRE PRI MRS " T —Bir Bt
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SRR 1: Bl EDTF @i 4: 587 FE MKW

TG BT g ALV AL,
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Fig.4 Digitalization strategy of National Grid ESO
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Table 2 Category of demand and the frequency response service

[54]

R IR S R K AERTLR

AT FE£0.5 Hz 155 FRAE DY 5 B s J 2% R 300 MW
A HEHRAEAE T (AT R ) FE AT A RS R T 4R 2 (FRCR)SS s AR B Y RS 1400 MW
g £ 60 s A AT S 3126 0l (0.5 Hz) 5 1400 MW
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1) S8 BT TH NG WU 7E 2022 4F )5 3h 3 2
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Fig. 5 Comparison of the generation capacities of the UK and

Jiangsu Province
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