ABSTRACT

With the expending scale of local power system and the formation of nation wide
inter-connected power sytem, the amount of generation units and other composing
components incease acutely, such that the burden of simulation and analysis of
electromechanical transient process of power system are increasingly onerous. To
alleviate the simulation burden of electromechanical transient process such as power
system transient stability and catch the predominate dynamic characters of the power
system quickly, the method of dynamic equivalance of power system is still important,
though the ability of computer has elevated much nowadays, especially in the online
and real time dynamic security assessment and the decision-making of preventive
control. In dynamic equivalence methond an entire power system is to be divided into
a study system and sevral exterior systems. Its principle is to replace the influence of
the exterior systems to the study system by the approximate influence of simplified
exterior systems.

Dynamic equivalence of power system is comprised of three parts: identification
of coherent generator group, reduction of network and parameter aggregation of
coherent generators. This paper firstly introduces the basic concept of dynamic
equivalence and the status of both domestic and abroad development. It specially
introduces parameter aggregation of dynamic models and mainly analyzes the
frequency domain method, which is mostly adopted by engineering grade softwares.
The problem, brought by the frequency domain method, is that the calculation time is
too long for the extremely complicated aggregation models. So this paper presents a
practical method of parameter aggregation of coherent generators' detailed models,
which is based on the weighting method. Parameters of equivalent generator units and
its voltage and power control system’ detailed models can be obtained by using this
method. This method does not only aggregate parameters successfully and guarantee
the precision of simulation, but also reduce the time of calculation greatly.

Secondly, the model of induction motor is most common of all dynamic load
models, in electrical power system simulation. Moreover, the parameters of induction
motor model, which adopted in our country, are always the “typical parameters”. It is

demonstrated by research that the “typical parameters” of induction motor model



cannot suitablly describe the practical composite dynamic load. To improve the model
of practical composite dynamic load, this paper presents a practical method of
parameter aggregation to induction motor groups, which is based on the weighting
method. It is proved that this method cannot only aggregate parameters successfully
by the simulation of simple distribution system. It may act as a powerful technique in
developing an effective way to obtain a more acceptable model of composite dynamic
load.

KEY WORDS: Power system; Dynamic equivalence; Parameter aggregation;
Weighting method
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ZHEERE R BEBSEN MR B TER . EREhHR, R R
TEEHAREHRNERE. BE. SHMIENBRIE,

SR B R S ER AT N 5 K, SRR BIEFZENT
2, REylREER, KBRS, BhR%REEUSOAESFMREIPLIR
. EHRTHRAARTLER:

®TYH&: BIAPR-P, hillw;

EHNRAER: #ilo, Bl P,;

RIS RN (SRR YL EEERR) : WAU,, Bl

FRASRS: WAU,» Bihe,

HHRZGEREH (PSS): MAwHP, #lU,-

SHEEREWRTRAKE:

1. RERRKBHAHRNAEE o;

2. BEAAKBENHIBERFERLE ¢ L,
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WHEE S, RREFLSE AR MR, AESACEROEE, HEER AE
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X, 0.35 0.27 0.30 0.31
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BEHANRGEEFENETHEATRERMDREHE, MU HMEHEREE
AR TR MR B, TR o ) REDT MR E MR A ER.
1996 4 7 AEERASKNERNEFIHMERDH, RATRSTERET N
HEBITE. EEBRRHEROSTEREY, 5—HHE, EERHAZFHWEET
SRAAEERFBIERUIS, MaranssEiesEEREm™, PFRfi
PR T ERENEHRA B EERYEERZ . A =k
HM g, RELRENRESZREAHREANBEMNEX TSR . REKNZ 5N
BMAORGRBFRBEHDOME, HREURAEE, ATFZHBHIREETT
KERSH, BHER. TENAFEEEEXRIRENZEERE.

KR, HEB N8ITSN BHPUAMEPIHI RS S SR, W
R PR 65%BM BEIHLA 35%EE MM AMER . RERHABN RN
ERGSE—HUREMEM “ #8250 B, K@l haTE HE FRE
SHN T EEREYRRNE, BiESENIERTEERBR T ST LhrFER
H—BHREAIEEL. BFF¥EREREAXANE FREANSHERELFE
MAR, (BN HIRTENRT 0.295 B0k 0.10 Z£4), ZHBESIEER KB THE
EREEENR.

BEE X H B R P TG AR, TR B REOT B4 R MR+ 5
B, 55 EARHERNER. SHRNHE. BKRNEHELISEIBRNRENR
EHEEEMAFEREW. WEFR—EBN TRAOFRTES, fFEY
Mgt aeit 54 RHEnAREERE, BRTHESROTEE, SR
FHRMIMEHRT HAE.

B A S R — R R % AL s MR R e, U A
PO 4 ) BEL LV 0 BN B SO ALAN S8 T BRI P EAT I BB R AU T T &
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- A G o P 48 T ER B LB R B R AT
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63T T — R E4-1 iR AT R 45 2B, Kb, 35kVEAEFIIRKE
HL10km, 6kVZREETFIKAEI2km, FHREAHEE KRS H TR ERMAT
BPEMERATENE, BASEUT:

110kV/35k VAR & 28 #) . 51.8j0.0653

35k VEC H. 2% B P $150.0135+70.0103;

35kV/6~10k VAR [ 28 1 H 51 47j0.0526;

6~10kVAC B 2% 2% 1 B $140.013+0.0469
10KV

35kY  10kn

—t— 6kV

El4-1 e EEM Pt LA

43 R PNHESKES

4.3.1 B B EE

TEH N RN G A E R, B B LR R A % B 7 B B A
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HP FHRMEREEN. FEREF A mAUER R EENLA R 5.
> 5z

ZM = VieM (4_4)

2.5

VieM

R Z, WEEHES, THHAX,, R, X, R, X3 ZABIiBRD
A NS . SEVEEERRIRER R THA (4-4) KEF.

433 B4
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*4-1 HEHHBH

Sy

@,f;ﬁm Rs /Ys Xm Rr Xr TJ
(KVA)

M1 {0.0635 | 0.0816 | 2.25 | 0.0287 | 0.0836 | 0.5 200

M2 |0.0682 | 0.0759 { 2.62 | 0.0228 | 0.1028 | 0.3 400

M3 | 0.0595 | 0.1353 | 2.58 | 0.0440 | 0.1430 | 0.1 350

M4 | 0.0595 | 0.1353 | 2.58 | 0.0440 | 0.1430 | 0.1 250

EQ |0.0627 | 0.1090 | 2.54 | 0.0370 { 0.1216 | 0.22 1200
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1. IRBZRAREEEERSH

Gl1o G3

B %

FREZRERETER

FREZRERBHBHER (S,=20MVA)

Kbl Gl |G2| G3 | G4 | G5
BHERH () 500.0 [ 30.3 | 358 { 286 | 26.0
FERHD (pu) 10.00 | 9.75 | 10.00 | 10.00 | 3.00
D #iEFHiL X, (pu.) 1.00 | 148 | 125 | 131 | 335
QML BRI X, (pu) 100 | 141 | 119 | 1.29 |3.10
D HEAEN X, (pu) 0.03 [ 032 027 | 0.22 | 0.66
QHEABM X, (pu) 003 035/ 027 | 022 | 0.66
DHIFBRE S EHEBT, (sec) 100 |6.56 | 5.70 | 5.69 | 5.40
O MTFHHAMEEBT, (sec) 0.70 | 1.50| 1.50 | 1.50 | 0.44
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i

FEBERGERBNIBHERE (S,=20MVA)

K G6 | G7 | G8 | G9 | G10
BHERH () 34.8 | 264 [ 24.3 | 34.5 | 420
BEEZRE D (pu) 100 | 8.00 | 9.00 | 14.0 | 4.00
D#EFEFi X, (pu) 1.27 [ 1.48 | 1.45 | 1.05 | 0.35
Q HiIFFHM X, (pu) 1.21 | 1.46 | 1.40 | 1.03 | 0.35
DHWHARR X, (pu) 0.25 | 025 [ 0.29 | 0.29 | 0.16
QiEABM X, (pu) 025|025 (029029 0.16
Dmﬁ%ggwmﬁﬁrw' (sec) 730 | 5.66 | 6.70 | 4.79 | 10.2
Q%ﬁ%gﬁc‘w@ﬁﬁww‘;) 0.40 | 1.50 | 0.14 [ 4.50 | 1.50

TR LRZGERBENBNRLASHR (S=100MVA)

KL Gl [G2|G3 | G4 | GS
WEBEHEE K, (pu) — | 6.20 | 5.00 | 5.00 | 40.0
AERA AT, (sec) — [0.05{0.06 | 0.06 | 0.02
RN K (pu) — | 1.00| 1.00 | 1.00 | 1.00
FhREHLE R BT, (sec) — 1041050050 0.79
AERAEMBEEE K. (pw) — 10.06 | 0.08 | 0.06 | 0.03
AERATE RN RERT, (sec) — [0.50 | 1.00 | 1.00 | 1.00
WHAZHAE K (pu.) — 1200120012001} 200
FERAHBEHBT (sec) — | 1.58 028 | 038 | 2.08
WHERGHRETEFHET, (sec) — [0.00] 0.0 {0.00( 0.00
HERGFARA A HEET, (sec) — 1020020020 0.20
HERGRRBERN EFERT, (sec) — 10.05 | 0.05 | 0.05 | 0.05

FEBRLRERBHBTRASHRE (S,=100MVA)

Keibl G6 | G7 | G8 | G9 | GI0
A8 K, (pu) 5.00 | 5.00 | 5.00 | 40.0 | 5.00
WEENEERT, (sec) 0.02 | 0.02 | 0.02 | 0.02 | 0.06
RN Ky (pu) 1.00 | 1.00 | 1.00 { 1.00 | 1.00
FhREHLES ) H T, (sec) 047 [0.73 ] 0.53 | 1.40 | 0.25
BIERAEPREE K (pu) 0.08 | 0.03 | 0.08 | 0.03 | 0.04

.48 -




i

EREE BN EERT (sec) 1.25 | 1.00 | 1.26 | 1.00 | 1.00
BEAGHEEK (pu) 200 | 20.0 | 200 | 20.0 | 20.0
WHRENAFEHT (secd 2.09 [ 1.58 | 0.18 { 0.38 | 0.18
WERG RN EAFERT, (sec) 0.00 | 0.00 | 0.00 | 0.00 | 0.00
WERSEFAREAFERT, (sec) 0.20 | 0.20 | 0.20 | 0.20 | 0.20
HERLRABRNREFERT, (sec) 0.05 | 0.05 | 0.05 | 0.05 | 0.05
FRBLRGMBERSEE (S5=100MVA)
No. FR1 FE2 R X B2
1 1 2 0.0035 0.0411 0.3494
2 1 39 0.0010 0.0250 0.3750
3 2 3 0.0013 0.0151 0.1286
4 2 25 0.0070 0.0086 0.0730
5 3 4 0.0013 0.0213 0.1107
6 3 18 0.0011 0.0133 0.1069
L REMBERBRREE) (S=100MVA)
No. PRI TR2 R X BR
7 4 5 0.0008 0.0128 0.0671
8 4 14 0.0008 0.0129 0.0691
9 5 6 0.0002 0.0026 0.0217
10 5 8 0.0008 0.0112 0.0738
11 6 7 0.0006 0.0092 0.0565
12 6 11 0.0007 0.0082 0.0695
13 7 8 0.0004 0.0046 0.0390
14 8 9 0.0023 0.0363 0.1902
15 9 39 0.0010 0.0250 0.6000
16 10 11 0.0004 0.0043 0.0365
17 10 13 0.0004 0.0043 0.0365
18 13 14 0.0009 0.0101 0.0862
19 14 15 0.0018 0.0217 0.1830
20 15 16 0.0009 0.0094 0.0855
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(g

21 16 17 0.0007 0.0089 0.0671
22 16 19 0.0016 0.0195 0.1520
23 16 21 0.0008 0.0135 0.1274
24 16 24 0.0003 0.0059 0.0340
25 17 18 0.0007 0.0082 0.0660
26 17 27 0.0013 0.0173 0.1608
27 21 22 0.0008 0.0140 0.1283
28 22 23 0.0006 0.0096 0.0923
29 23 24 0.0022 0.0350 0.1805
30 25 26 0.0032 0.0323 0.2565
31 26 27 0.0014 0.0147 0.1198
32 26 28 0.0043 0.0474 0.3901
33 26 29 0.0057 0.0625 0.5145
34 28 29 0.0014 0.0151 0.1245
FERLRAGEERIRBYR
No. Tl a2 R X Tk
1 12 11 0.0016 0.0435 1.006
2 12 13 0.0016 0.0435 1.006
3 6 31 0.0000 0.0250 1.070
4 10 32 0.0000 0.0200 1.070
5 19 33 0.0007 0.0142 1.070
6 20 34 0.0009 0.0180 1.009
7 22 35 0.0000 0.0143 1.025
8 23 36 0.0005 0.0272 1.000
9 25 37 0.0006 0.0232 1.025
10 2 30 0.0000 0.0181 1.025
1 29 38 0.0008 0.0156 1.025
12 19 20 0.0007 0.0138 1.060
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