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Table 1 Unified structure parameters and equivalent

disturbance results under different cases

a1l e D, UK, Ty Py
1 66.2 100.1 118.1 10 0.3235
2 60.0 100.8 117.0 10 0.3235
3 60.0 100.8 117.0 10 0.2441
4 69.2 75.7 134.7 8 0.3235
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3 -0.128 -0.127 0.8 -0.144 -0.151 4.9
4 -0.1976 -0.1972  0.20 -0.1944 -0.1941 0.15
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Quantization of common mode frequency characteristic in power system with
renewable resource based on equipment model identification
ZHANG Wenxin',WU Chen’, HUANG Wei’,GAO Huisheng’,XIN Huanhai'’
(1. Polytechnic Institute,Zhejiang University, Hangzhou 310027, China;
2. Yunnan Power Grid Co.,Ltd., Kunming 650011, China;
3. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract: There are inaccurate and “black-boxed” problems of some equipment models in actual power
system, which limits the application scenarios of existing frequency characteristic quantification research.
Therefore, a method of identifying the equipment model using the measurement data is proposed,and it is
simplified to be the unified structure model for quantifying the frequency characteristics of system such as
the frequency nadir ete. The output error model is used to describe the equipment to be identified, and
the parameters of the model are estimated based on the power and frequency data of the grid-connected
interface for the equipment,combined with the auxiliary variable method and Gauss-Newton method. Further-
more, combined with the actual working conditions of the system,the identified power generation equipment
model is simplified to be a unified structure consisting of differential, proportional and first-order lag to
simplify frequency response analysis, and then the frequency characteristics such as the average variation
rate of frequency,frequency nadir and so on are quantified. Finally,the effectiveness of quantification method
of common mode frequency characteristic in power system with renewable resource based on equipment model
identification is verified by simulation.

Key words:electric power systems;equipment identification;unified structure;quantization of frequency charac-

teristic ;output error model ; Gauss-Newton method
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Table C1 Main parameters of power generation equipment

EHEBH

K BEORLL —ORE
Pehlai(p.u)  BEIRIESL(S)
Wik (p.u) HZH(p.u.)

Ki=022 T,=02T,=0
Dsc =0 K3=0.22 T3=0.1T4=0.25
BEZIN Jsc =8
Kse = 20 Ks=03 Ts5=4Tg=4

K7=026 T;=04

Kp=016 T¢=001To=0.1
EEM@'}E&I‘.% JerL =8 DgrL =20
Ki=3.71 Tp=0.01

*@Mﬂ'}giﬁgﬁ Jerm =8 Dgem = 20 - -

C3 ETC[16]7 BRI SR AFHRER

0
-0.06f G LA 1£94.91%

-0.12r
-0.18]

-0.06} Ge L& /499.96%
-0.12

-0.18
0

-0.06f Goflh & £92.06%

A Hz

-0.12r

-0.18 5 10 15 20 25
ENENS

C2 FIRFEINRIIE X L E]

Fig.C2 Comparison of frequency traces of each device

45 180
Q C
= E 90
#235 i
= o
E - \
251 3 T 1 3 1
0 10 00 0 10
e 5 %L/Hz
(a) G AHAR ’Jﬁ%ﬁtlﬁx
60
m D
=} =
# &
240 245
= ES
B, B e
s Hz . 4
60 T (b) ottt wf% SSHE LR
a C
£40 E 90
20 Ko
i ==
0,73 1 1 90,3 1 1
10 10 10 0 10
iﬁﬂ}%/Hz - - %EZ%/HZ
BMUN(:] PR

(c) Gttt Lk
B C3 iz & tRimiEsnF s tb &

Fig.C3 Comparison chart of phase-frequency amplitude-frequency characteristics of each device



I B/ — T VAT U 4 AR R I B b, B P /I TR SR A R R O 7 SR I AR T S A
SEAERE R )R, BOR - SEURE AL, R ERAAAEBORR 2, R AE SR R R e/ E S —aRRf#,

XL C2. C3 5K 1. K 2 3R, ASCTTAAE SRR o 24 R A B & I Sk Re e MR B0 . A
Bhf.

C4 HFRELEARBH LR T HE—EHWERSE
%k C2 TEIE{IG—EHMSHE
Table C2 Unification of structural parameters for different examples

B W Jui(p-u.)  Dyi(p.u.) UKyi(p.u.) To(p.u.)
EEZIR 7.15 2.80 20.38 10
1 RIS REQ  4.40 2041  -0.61 10

PR IS i 25 >R 7.37 2010  -0.15 10

[F2EH1-6 7.20 2.80 20.40 10
? PRMIAR SR 4.29 2044  -0.66 10
[F2EH1-6 7.20 2.80 20.40 10
’ PRMIAR SR 4.29 2044  -0.66 10
[F2EAL<7 7.52 1.99 19.57 8
4 R d>R  4.64 2041 057 8

T R A i <L 7.50 2008  -0.12 8




Btk D

AN 5 BRI A AR I 5 S B R A4 A 328 % L &) DL BT

0 Gl £ /£96.79%
-0.07}
014
-0.21
0
N Godlh £ [£95.55%
Z -007f
%@M-
-0.21
0
Gotll & £95.24%
-0.07}
014
0215 5 10 s 15 20 25
4N HHRE
D1 & &SR I X b
Fig.D1 Device frequency trace comparison chart
BN 7S IS #R R Fr A5 8 5 s BR i AL Bode BN EL 4Nl D2 Firas o
45 45
@ o —/\
2 & 0
435 i
=3 a5
s =
25— - i -90553 T 10
e T ™
(@) G HHATE SRS T LL 3%
60 90 —
[an] D) y
) / = /
Eul #H /
1 / 3
E§4o §§45 /
=7 Z /
20 3 T 1 0. - i
10 10 10 10° 1 ! 10"
HFIHz . \}FJ\i‘%/HZ
g (b) GolfARAEE LA
60 180
g )
40 #90
%zow o0
jaiz24 jusng
= =
0,73 i i -905s 1 1
10 10 10 0 10 10
WeRMz o MER/Hz
— SKbRE R

(c) GotHAMESRF 1 L
& D2 #HRHRBYIEIE
Fig.D2 Identification model verification



	202208013.pdf
	附录

