9550 % 4 18 1] 2 hH ARG S HEH Vol.50 No.18
202249 H 16 H Power System Protection and Control Sep. 16, 2022

DOI: 10.19783/j.cnki.pspc.211740

28] Rt stk 2 B IREZIEMTT

FHAY, XAK, FET, F AV, gAK"Y

(1. = KFE A 5#RFERE, R T F 443002; 2. B KBTIz AL T EFERE (S KF),
#AL TG 443002; 3. B R #AdE w A ARSI SN G, #d 1L 418000)

E: AL RN E VEA b, 208 7] NSRS ML TR TR, T RE S BUPAG S5 R
PR HT U, BRI T EE T BB A ST A R IR R A I T T R B A R B
SERON—ANEER, R BRI A DR A NS B v A i T SRR R A A AR R R i AR
SRR R AR R 52 4% RV BRI T R AR S 1 R /D T RHRSLIE M TR R SR SR IES,
RARY]: P AR R R, RIS NS R B B S BOR . 25 8 R s B B A 5 R TR
W, RS RN RSN R AR, TP RAN AR, AR E IR R R S R W P R ) R
ARG .

KU A AR REIHURR T NARSHOER, 2 A BB, R TIREE; MR R T

Correction estimation of the inertia of a power plant considering the contribution of rotating load
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Abstract: In traditional grid inertia and frequency stability evaluation, the inertia contribution of the asynchronous motor
load in the power plant is ignored. This may lead to deviations in the evaluation results. Given this, a method for
estimating the inertia correction of power plants under normal conditions and considering the contribution of rotating load
is studied. The power plant and the internal motor load are equivalent to a whole, and the equivalent inertia of the power
plant is estimated by using the active/frequency normalized small disturbance data of the export bus. Noting the
characteristic that the equivalent inertia of the power plant is a fast time-varying parameter, a controlled autoregressive
model and a recursive least squares identification algorithm based on a variable forgetting factor are proposed to estimate
the inertia parameters. The verification results of a test system show that the proposed identification model has high
accuracy and can adapt to the parameter identification of small disturbance input/output data. When considering the
inertia contribution of the rotating load, there are differences between the equivalent inertia of the power plant and the
equivalent inertia of the system. Also they have time-varying characteristics, and the obtained modified inertia can more
objectively evaluate the inertia of the power plant and the system inertia.
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Fig. 10 Modified estimation of inertia of the whole network
with/without considering rotating load
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Table 1 Estimation results of equivalent inertia of

power plants and power grids

KEIEIE  FHIEiE gy R ST

R AR SRR o2 /2 95% & {5 [X [
/s EIMEs IR /s

P1 50.00 50.20 1.31 49.63~50.57
P2 3.03 3.12 0.12 3.07~3.17
P3 3.58 3.67 0.17 3.61~3.73
P4 2.86 2.95 0.12 2.91~2.99
P5 2.56 2.67 0.12 2.63~2.72
P6 3.42 3.57 0.09 3.54~3.61
P7 2.64 2.75 0.12 2.71~2.80
P8 2.43 2.64 0.12 2.55~2.69
P9 3.45 3.55 0.19 3.51~3.62
P10 420 431 0.20 4.24~4.38
| 7.11 7.40 051 7.28~7.49

4 LEip

SRR 4% IRl AR RN AT AR 38 X PR 1 1 i
HEf N R EEXT A R S AR )
EHBEITIZIEM T, JFE 10 Hl 39 1 R ARG T
BEAT VAT EERAE, AN R

1) Pt i 32 4% B [ AR R R 3 25 TR 2
AP HAE B HER N, RO R AT
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VFF-RLS 59 Ae 5 RS i M BR B p R R L AL Mz A3 LIS SH
o LB AT I AR SRR S ST HHRAR Table A3 Line parameters
RUFNHFR GRS R SRR & B AL 1A 20T HhR AomBEE BB R, BB Xpu. 48 Blpu.
17, FEREIEARS,  EIR TR G IE B AT 1 2 0.0035 0.0411 0.6087
Rif, 1 39 0.0010 0.0250 0.7500
2) HIE) B AL R TR LR, R 2 3 00013 0oL 02572
) RA NSRRI FHRT, FLOIRIE T 575 ? % 00 o 0l
_ N — 3 4 0.0013 0.0213 0.2214
LB P RO AR, TR R e
. RS s o 3 18 0.0011 0.0133 0.2138
Bt K /ANAS R B LU B A A — e 2 7, 18 H . 5 0.0008 00128 01342
Stk 5 6 0.0002 0.0026 0.0434
FET ORI TAE, RRE AL I RA 5 8 0.0008 0.0112 0.1476
L A 52 L R S M SRR 1 F A 2 A 6 7 00006 00092 0113
AT PR L R T 6 11 0.0007 0.0082 0.1389
7 8 0.0004 0.0046 0.0780
PR A 8 9 0.0023 0.0363 0.3804
F 22 GEER N 1000 MVA,  8FR 9 39 0.0010 0.0250 1.2000
Z 1) 10 1 0.0004 0.0043 0.0729
Mizk M B EZBHNSH 10 13 0.0004 0.0043 0.0729
Table Al Generator parameters 13 14 0.0009 0.0101 0.1723
- - ; - ; 14 15 0.0018 0.0217 0.3660
E EE*J‘L H Xd Xq Xd XCI TdD TQO XI
15 16 0.0009 0.0094 0.1710
1 50.00 006 008 020 019 700 070 0.03
16 17 0.0007 0.0089 0.1342
2 303 070 170 295 28 656 150 035 1 19 0.0016 0.0195 0.3040
3 358 053 088 250 237 570 150 030 1% ’1 0.0008 0.0135 0.2543
4 286 044 166 262 258 569 150 0.30 16 24 0.0003 0.0059 0.0680
5 260 132 166 6.70 6.20 540 044 054 17 18 0.0007 0.0082 0.1319
6 348 050 081 254 241 730 040 022 17 27 0.0013 0.0173 0.3216
7 264 049 186 295 292 566 150 0.32 21 22 0.0008 0.0140 0.2565
8 243 057 091 290 280 670 141 028 22 23 0.0006 0.0096 0.1846
9 345 057 059 211 205 479 196 030 23 24 0.0022 0.0350 0.3610
10 420 031 008 100 069 102 000 0.3 25 2 0.0032 0.0323 05130
26 27 0.0014 0.0147 0.2396
Mize A2 REBEIMIESH 26 28 0.0043 0.0474 0.7802
Table A2 Asynchronous motor parameters 26 29 0.0057 0.0625 1.0290
[ 28 29 0.0014 0.0151 0.2490
) RS Lls Rr’ I‘I’r P Lm
ML 12 11 0.0016 0.0435 0.0000
1 2 011 000045 0241 000045 2 002 12 13 0.0016 0.0435 0.0000
2 2 072 000110 0650 000114 2 007 6 3 00000 0.0250 00000
10 32 0.0000 0.0200 0.0000
3 2 021 000069 0070 000140 2 0.03
19 33 0.0007 0.0142 0.0000
4 2 022 000067 0163 000023 2 0.02
20 34 0.0009 0.0180 0.0000
5 2 031 000107 0200 000370 2 0.05 - - 0.0000 00143 0.0000
6 2 021 000069 0163 000023 2 0.02 23 ” 0.0005 0.0272 0.0000
7 2 020 000086 0106 000279 2 0.03 25 37 0.0006 00232 0.0000
8 2 0.22 0.00065 0.077 0.00140 2 0.03 2 30 0.0000 0.0181 0.0000
9 2 013 000067 0095 000190 2 0.02 29 38 0.0008 0.0156 0.0000
10 2 103 000100 0706 000110 2 0.6 19 20 0.0007 0.0138 0.0000
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