% 42% %114 R ERETR Vol.42 No.11
2024 5 11 A Renewable Energy Resources Nov. 2024

ETNUHSEENBENDREEINREN
#7 BE IR EE UL IR = M 1T 77k

FHER pEF KREE & R, oA e
(1.EMITHE R IAERAT, 1L BEET 2100005 28K, T BE 210096)

B OE EHRRIREERET, KOOSR AR RIS BOR GRS P , v TR
SE [V RE™ f , T R DU P BT AR DR AR AR TE — R LT T IRB dek rbt  FR 0 A R 1, LI AR T
PO PEARMEE o B X 49 i I ZE LA it e 5 XM LA A A [R]2D AIL I Sl Bt dat AU R IR ADLBE k[l | S
AR TC R TN AR T, 4t —Fh i T2 B i SR A - DL I B ) H g R e e Sl A8 T PO o
LRAAGTT I o FE TR D At B (PMU ) Jay S o 5 R DL P4 PR 2 i i 22 1 o B PR AR SRR A
SRR RS 30 A, AT GRUEBURA TEER T, (7 BAS R 7 IR AR R AR R 2 R LA e 2k

A7 I R A B ARSI, A L T AR REDR O = 8 R ) R 5

KR nFERETR

hES &S, TKO1; TM73  CHEEREFE. A

0 5§

Bifi 4 1T A= R TR ) RS A H ) 15T R A
AR RGUTFREME T AR B EE M
DA ) SR BRI | M R R B 2 T rEL L i
HRAEAR AR $ g L ) BRI 5 B 28k AR A B
KR AE R BB SRE ) . IR ST A )
F Y5 AT DATER I [R] A AR R AR 8 Rk S g
RGEM AR, SR, FHTHTRBIR A (A0 XWBLFDG
PROBIR BN, LLRZEHLN 32 5 115 5 F 28
EERONLUBTRE RN £ 2 0H AL R 88, 80
%% SR B E IR EA ) R [RTTAE SRR K T R
HL, Frigif & AL & ok R AL R s i, 1]
HEFEIE 2 2 BRI & H ) REED TR SN RE T A
55, MR R BN, AT AR Tk R RGN
JE GRS ECR R R, TR DX — a] B
FEN G ZEH At Gy Do 78 R DL 4 o AR R
L SR AL R AL HE S R R GE R R AR M
XS K AU A2 WL AT AR G2 ) 20 A e DL A 16 o
1728, T B ) REGERPIRRE . SR L5
5 W I 38 o BRI A R R AR A TR
KL, 20 T HAb T RE A SRR, 4B R 15
PR BRI R, R HERR IR R S
SAB RSP AL, A BEAG RACH 5 R0 S i AT e 45

s HE: 2024-04-10,
HETH . FMITIHE AR ARSI H (J2023120),

BHEAb Tl FEahiar, BRI, DIl ZHEETMREE
TEHS. 1671-5292(2024)11-1546-08

SR, I, R R R GEK UL, KRR AL 5%
S5 A LB R b ANl A

AT I7 I 0] o o B AR A T I Ik A
e ATk, T BRI kA
if B HLA Bt BT SRR T ORI AR
B (PMU ) Bl BO7EZR B A 1Tk . SCRRI9R:
MY R IR 2 g B b AT B S AT, Sclik
[1O1VU i FHI T30 7% e i e e b — A 8 17 3 0
BRI A, BARRX LI T RIS IR 4R
AT EEA TS R SO AR R, (HEf 1252
BB R i Rl e U BR . B N T AE
FRBKNE, FETRE M IATBHRAG TR 575
WAL Z BN, SCHR[ 11 RS T B R
25 P 28RN R 22 R 28 0 T A, SCiik
(12100 s FHA AR 22 2 T R Ge i, RV X
BEIL T2 28 DT BT AL, (Hkz A]
PR, IR 8 P 2 Ak ) 2N U
TR R SR XA TP BRI, H AT,
BT DU B R Al D7 9 IR 52 B G2
FIOCTE, STHR(13, 14 h ] T 36T /R BER
FESRF RIS A DU HE P A T IR AL, (HeR
JTERNICEIA TR B TR RCRAL . ok
g EAh, BRI FEOCTE TR RGP R

TEEENY: HWBAR(972-), 5 Wit S TR, TZENEB N RENAEZETTS ASMEER TAE, E-mail:220232981@seu.edu.cn

- 1546 -



HiBR, %

K HALRY R shift
WA I AL i

YT, AR SRR X B R RN R R A
MR ) R G0, P T DU -2 E

BMERAE L IR ) R ATk E e, 1
TR & H AL 2 ARt T e VR R SR A
R SRIE R T PMU () JRy s i 45 50 R0 DL it Hip e
B R [R)A0 & LS 8T R IR LA B A 3 T4,
i 1o 22 i o B R SRR AR AR A e Sl B e
PR RSB AEE TR R, IR R R R
fhTHSE IR R B ) R G R 25 K LR S BB o
FRIUAE) X 750 R 0L [ 25 BL %) Jig 4DUAEE Sk 11 [R5 e
J& , 5T IEEE-39 45 sSnifE I R S i 707 B S
PERBIIE 45 A3 I, A ST 7 VAT H I 4 B 48
AR Y AL R AT B, RBRE
R ) RS kg B AT R R
1 ASEZBEINEHBREMATEEEREINES
1.1 RBF R eeEahR=E

1S I TR e H LI SR VR T2 - 19 % B
Wi 1, A B HRE L AL — 454
TR YU,

115220 1>k A A A B e

s
dp O
(1)
iﬁ>%§L=7h—R;D(w—w@
b .6 MRS LML A ;0 Fl w, 53950 K [F

R W RILIEG T F A0 R VAR 2 T - AR H M5
T s A H K, HMM@Qﬁ%T@i@FS

HEEDIE D SRR L Ty )20 & AL AL
BRI ; P R [R) A5 e AL S oA D i
H%k%ﬂ@ﬁ@@l%ro

b %l

o
oz a

E1 RHEEiEEE

Fig.1 Synchronous generator schematic
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Estimation method of rotational inertia of power system and
virtual inertia of new energy based on Bayesian inference

Huang Haidong', Xu Yunqing', Zhang Qibing', Xu Xian', Liu Kai®
(1.State Grid Jiangsu Electric Power Company, Nanjing 210000, China; 2.Southeast University, Nanjing 210096,
China)

Abstract: In the context of new power systems, represented by renewable energy sources such as
wind and solar, low system inertia and high uncertainty have led to prominent issues with grid
frequency stability. While new energy sources with virtual inertia control have improved frequency
stability to some extent in low—inertia grids, they have simultaneously increased the difficulty of
inertia assessment in the grid. Addressing the challenge where traditional online inertia monitoring
methods struggle to accurately estimate synchronous machine rotational inertia alongside virtual
inertia from new energy sources, this paper proposes a comprehensive estimation method for
rotational and virtual inertia in power systems based on multi—importance sampling and Bayesian
inference without requiring any linear assumptions. This approach utilizes local measurements from
PMUs (Phasor Measurement Units) within a Bayesian inference framework and employs multi—
importance sampling algorithms to sample from the non—Gaussian posterior distribution of inertia
parameters, ensuring the accuracy of inertia estimation. Simulation results demonstrate that this
method exhibits high precision in online inertia estimation for both synchronous and asynchronous
generators and can be widely applied in novel electric power systems dominated by new energy
sources.

Keywords: renewable energy; inertia estimation; moment of inertia; virtual inertia; Bayesian

inference; multiple importance sampling
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