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The Development of Generator Modeling Techniques for Multimode Oscillations and Study
of Generator H « Control Design Method for Robust Control

Tsutomu Michigami, Kazunori Nara

The modern electric power system of our country is high density, large-scale and
complication. The multimode oscillations occurs in the generator connected with this
system. It is being mixed to high- and low-frequency oscillations between the power
systems and many other oscillations, such as the SSR and cross-compound machine
oscillations, which is specific mode oscillations of generator. In this paper, first the
generator actual model that realizes the multimode oscillations is constructed. Next,
model reduction of this actual model is done, and design model to use for the control
design is composed. Then, the H® control design in modern control theory is presented by
using this design model which derives damping of power system oscillations and robust
stabilization of other multimodes. Finally, a goal for control design is verified by
simulation on the actual model with Hoo controller.
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Fig.1.Concept diagram of multimode oscillations

QOREFNOREZRERNE  QXOEE FIILOREEMEREP ((s) IRK £ 25,

A: | B,
ara
SN L pe|

-Ke/M¢  -De/M:¢ -F/Ms

P(s)= [

- |, CelCy 01 Cy=01,0,-+,0 | E=[0]
3. EHEIHIT 3HBEALIRE T IOBE

G.DEXRTE- KOERXE Ein®— FoR. REMENHEE - F (Do-HL8E. ORAEM

Bi%;1,2RkE—F) 02— FBIEBEFOA 2 ME T 2652 E X 5 LRET EREETIVIZLERS

REHEIEE - FOAEERRTIELZAMEFLEERL TREHCAVNE L, OE, T FEE

n=[n1, Nz, , 0alT TEBL., 2) REx=0 7 TEEEBMLTO™MOd=1IMKNILDL)

o EERIEThEEE T L oEHHRER IR TcRIN S,

PADDHK n=F U seerevererersmnniininnnni, )
7z12L. D=®"D:d =diagldq1,d22, ***,dnn)] K=OTK® =diag[k:% k2%, -, ka*]



FROBFME— N2 EBTIREBETVOBREL 02 MEZER LA RES Hoo HBR OB

F=¢TF fz[f‘l nyy ."’fn]‘r ~ (k'l <k2 < tee <kn)
22T, FORIBIEE — (81,2 £— F)0BH 54 2 BIEEOERTE L AKE 7 1L 0EH S
BREW) XEARIZn =9, n1"2ERTNIERKL L5,

et DeneFKene=F, U coorererrersrersrrnieens (5)

772U, D.=diagldis,dz2] « Fo=[f1,f2] T | K.=diag[k:Z,k=2] . (k:<ks)
BE. xIEP=[P12, D3] EREIL ,x=D12 7. THSN B,

Q. DAMEFNOREERERYE REBEROo/ 2 MEREHCAVS )RR
ARGEBEE—N(L, 2E- F)OAOLHEFNOREEMSEEHMP  (s)iZRR LR 5B,

A: | B:
pr(s)=[C4’_E_‘] ................................. (6)

el Y T e[ Y ) cm10, 01 . 0,=Co0me. Bo=D0
—K. =D, —F.

4. BPOBRET— FLBEE— ROEFTILREH
LG DEFIORERE (1) NEREE; JoxarnY U FEAREANIRER CERLEH
(1,000MW,50Hz F), ()WY —2; AD—HIILE— R(T=1s)FAEE. BERAKE — F(T=3s) REE
RIERTHFHIEE— 1 ; RFEHODO —HILEHE(T=1s). QREABIE (T=3s) L RERBFDD 7
O 2 ERIEHHE3Hz 1B, @R CN1SHZIEE D 4 DDEE FILOBEE.,
(B FERAANE - F; RERODO —H LENHE(T=1s) . QEREAEIE (T=3s) DAKRE 7 /L DIEE
LG.DEFIOREEHR (1) BABEAEE w.=100r., (2) T— FOREELH; X 1. (3) Hli@

AT] ;AP .=1.0pu (M1) £ BHRHE-FORETH
ETFIVDORTEER & BT TR OBER Table 1. Parameters of analysis mode
BHEEBM =0/ w.. FE8EHED=2MSw. E— FHER| REME—F | REBIFBEE-—F
EHEARER =27 /T AT [s) 1 3 1/3 1/15
FHAML - NRXFEHEK=Mw.? BWEEH | A!-0.05 | 0.05 | 0.05 0.0k
A.IPEREFNORIER L &lpul | B | 0.10 |-0.05 | 0.05 0.0k
ZETHBELULEEFLLEVICAHET BUEESms] | 15 8 1 0.5

WRHREBNEE - POy —2ZA(D—HLE—RREE)DSV (Rl ; F— MR~ 1 vz
4) OEBEBICERE A L RAEEDR2(a) TH B, AREL HEEFIL TR 4 DBIEE — KA, 2
MEFLTIR 2 DORKEENE(0 - H LS. ERABSNE) £ - FARERCERLTEY, n-HL
E-NARENMEBTES, £/, 7 —AB(RAME - RALE)D S VORREBICER L 1 v /3L
ZIEEHE2(b) T, R L b REHREHIZD D) bo—HILE — NI5IEE CIREIBUIE L TV 3 A EE
E— NT=3s) 3T N TIRBREEHSR<BENA TS, —hH, Ey —ZADEEFILEAREFLOA
HlE. BEEH. BEABBES LU Ho /L LUREREYT 1V (SV OBRKE) K 2 TREL OF
ETNTADDOHIRE - FAH Y. COPORKEEIEE — K 2 O8LAHEFILICERICRIREINT
WA ENERTES, e, 7—ZALBRIRMMHEBEET - FORMELHo /L LERZRIESHR
BERR/FAET - FOBMIERERBL 2> TWEZ LAFHI 5,



BHIEAEHRLE 335 2003

%2 EEFLELHETILOKFEER

Table 2. Eigenvales of real and reduction model
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Fig.2. Analysis results of generator model
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