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Fig.1 Dynamic response curves of system frequency
after disturbance

HRAEAVE FH B, RTKs 28 G A0 i o o 2 2 (20 2 e)
X538 3B Be o 55 1B B R sl ik ] (7, ) 2 000 3
A it SR 20 (2.). YEshBRR], [R]20 & AL A 3)
53 Be AR 20 2y 232 BUE H % D R A K s R . B S [
kL MLAE AN - Ty 26T Bk 3 By R A - R A A
1Y) 2l e 38 3o ) AR R A Ak R v B R (BT i S
D38 1) 2 48 R i B Wi, DT 52 i & HL BILAS SF
iy oy #3081 9 ] RoCoF o 2 B B P9 A - 1t T % 4>
iﬁﬂﬂ 0 N 4R I S 4% H &R 48 RoCoF fie fi

ZBJI&%J%?J’)’%'HHI AR ZI zciﬁﬁ?i‘&{ﬁﬁ
BF 2 2. Bifi 45 22 40 v 5 A TR — YR 8 A 4 o
Jits FF AR VEF 3 G5 A Al D) 335 A0 ek /b | 15 i S A T
W B LW ET , HE RGN E L/ TR RN,
AP T RG0S ARZE o) 5 3B B
Ry A A e B 22 B SRR A3 A (R 2
TEFE RIS RS E TR, REEMRE LR A 1% 1
1 RoCoF 18 5 & ma [ Ty H& AR /N (— i v] 2w A
) BT, R G S T R R AR
T sh ) Ui 5 2 2, 28 28 G o3 3 3R A R I 2 23X
— IR BE N . 5 LR B S R R T

http : //www.aeps-info.com 31



2024, 48(8)

RGP T F AN A 2 B B 15 e S AR B 2
Pesh D K /NFE W A 38 5 R S8 n] 00 34 4 B
(NS -y 1

B S A B AT R RGUAE 4 T 00 R R B K
V- B2 WG FR G R S A R 2R . AR A R Bl R
ANFI—WRIESIRE 1T, R Ge AP o, e 8h s ek
RoCoF I FD 27k /I, FLXE 7 A A s, 21 15 s [|] 3% i
B SIR 5 4t 3l J5 & AR 41 48 22 4> 1) Fie K RoCoF Ml FD
R A

FE 15 o o7 Ao R RN CHL ) R G A A e
FoAR G0 ) E SR U A SOKE SIR 32 X0 « 7850 R % 4
Bii 2 7k 2 T, PR IE 22 HE J5 45 B BE ) & 48 RoCoF #l
FD $8 b5 AS #2442 BR B JIr 75 2 119 S5/ B MR8 K
Vo 2 ATARYE Z IS RGP SR ZH
B B RRAE FF SIR R 43 R 2 B Be o 5 LANEE 2 B
B R TR

HRBHRGRE- DR ARLHNEL SRR -

Hiw=f(AP,, R, t) VYt€l[t,t) (1)
Hde=f(AP,, AP, A R Dyt fint) Vi€t t.]
(2)

s Ht A H e 43900 Ry 15 0 0 10 565 1 B BE AN SRS 2 By
BEH 1R 2 Ge B 0 RoCoF M FD #5845 A it 22 4
BRI 5 S A 168 1 /0N 5 () S AH DG 8 R 2 80
BRIEI s AP R AL s 6 R 20 B s KN s D ol R SRR
JE FZH ;RN RoCoF %4 fRAA ; Af. Wi K FD % 4
BRAH 5 R R 3R B8 — U A 4 5 5 f, Sy — YRR IR K X

EAH 5 AP, A W B 5 45 i B AT S R
B2 R AR B S AR R G B4 B A SE I

1.2 BEEROREER

MET, B AN T R AR SIR B 48 Br A AR R 25
HL PR 98 3 R Ronep R L Ry E 21 4T Esory
e /IR B Enirror S /NMEUHE B 80 Hoe 32 145
T AR FE bR AR o B

#&1 SIRHIRIEIBIRITLE

Table 1 Comparison of characteristic indicators of SIR
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Inertia Requirement of Power System: Concepts, Indexes, and Evaluation Method

WEN Yunfeng, ZHANG Wuqi, GUO Wei
(College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: The low-inertia operation risk is a major problem in the process of low-carbon transition of electric power, and it has
become a pain point and a key bottleneck restricting the sustainable development of new power systems with renewable energy as
the main body. Inertia requirement evaluation is the foundation for realizing risk perception and control of low-inertia systems.
However, the current concepts related to inertia requirements are still unclear and do not fully consider the influence of fault types
and the security defense lines of power grid frequency, resulting in unreasonable evaluation results. This paper studies the inertia
requirement analysis of the power system from three aspects: basic concepts, characterization indexes, and evaluation methods.
Firstly, considering the multi-stage response characteristics of inertia support power, the basic concept of inertia requirement for
the power system is proposed, and quantitative characterization indexes for inertia requirements are presented from the perspective
of energy and time sequence. Furthermore, considering the influence of fault types and frequency security control strategies, an
inertia requirement evaluation method and grading mechanism applicable to the security defense lines of power grid frequency are
constructed. Finally, taking a provincial power grid in China as a case, the proposed method is used to evaluate and analyze the
system inertia requirements, verifying the rationality and effectiveness of the proposed method.
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