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Forming of all plane PQ figure of the synchronous machine and discussion on its operating state

WANG Ya-zhong, CHEN Guo-hua
(Guangxi Electric Power Institute of Vocational and Technical Training, Nanning 530007,China)

Abstract: Based on the theory of circuit and electric machine, the paper introduces the forming of all plane PQ figure of the
synchronous machine and the analysis of its operation state. Those operating states include the over-excited phase-lag operating state
of the synchronous generator, the normal excited same-phase operating state of the synchronous generator, the lack-excited
phase-advanced operating point of the synchronous generator, the zero load operating point of the synchronous generator, the
lack-excited phase-lag operating point of the synchronous motor, the over-excited phase-advanced operating point of the synchronous
motor, the over-excited phase-modulated operating point of the synchronous generator, and the lack-excited phase-modulated
operating point of the synchronous generator. And it introduces how to use all plane PQ figure to explain different conditions of the
synchronous machine in pumped storage hydro power station, it has some value for the operation person and student to master the
operation and regulating of the synchronous machine.
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Fig.2 The voltage vector-diagram and PQ coordinate axis of

the generator
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Fig.3 All plane PQ figure of the synchronous machine
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Fig.4 The over-excited phase-lag operating point of the

synchronous generator
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Fig.5 The normal excited same-phase operating point of the

synchronous generator
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Fig.6 The lack-excited phase-advanced operating point of the

synchronous generator
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Fig.7 The over-excited phase-modulated operating point of the

synchronous generator
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Fig.8 The lack-excited phase-modulated operating point of the

synchronous generator
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Fig.9 The zero load operating point of the synchronous

generator
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Fig.10 The lack-excited phase-lag operating point of the

synchronous motor
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Fig.11 The over-excited phase-advanced operating point of the

synchronous motor
2.7 BEHEREEREET
W 11 fioR, 1847 A a %45 P—Q B VIS
R, P<0WWCHT), 0>0 RHTI, E,BIKHNK

Sl g, AT T U OBk B s
AR AT B . RIS HBLR FIRERT LUK
WEThThE, RRET LUK T ThIhE, WO
G FRRII R/, RT DA 5 U HH BN R
TIhTha%E., @K BN, M. M2 %R
REHBEIF, U FT FHER, [0 4
AR, I #ETU HIBM, 15U R, TR
BLFIM. @HEIHIEEAL. B, FAAZ HEE SR
FHUEEIR, U S510MEXE (U =-U), I
T U WA REpLsAR, [ #ET U # s
FUEAR, 15U MR A EEIHLIE ¥ iR RS
47
3 LRI

FHREIE LA T PQ v I SR AR R AN 22 ff 4
K E BE HL P [R5 AL & P 0, B+ 18
B, T =HLEB (B R B, 5K K
Sk —AEM B KT R (— & KEKE
LA — & B sl & EHLERES) Ak & B ui R
e, AR AT DR 4T PQ Tt LR I
ERE—, £PQ THEME T BURM, MK
MLE BT, 7€ PQ THREMEIL HIVEIRAKE
HKEE T, 76 PQ Lot ER Q Hi_L 4 RAEIEAT
FEFENRETE PQ THEBELMNER LT
ErATH, HlBTRENFET, &, AHTR
REBEMRRKNESR, RENWESEELELR,
KB RGUERN B EREARSRE, i
BATI AR HZ /DEINNEMBR L DI
K, Mg LTS BT A B R AL YR R il
FRRERE, HgR2IEMN, —RERTIEAT
RIS R E A STRYE PQ P& I PUAN 52 R AT AR AL bR
shes BRI RN A . BBl M. . B
A FAH. SRhRE. REhEE. ERREENTESA S
SESL, FFEAT A A SR )5 mALE AT R
B ESEME.
S K

(1] THARSERSRYREBESNAML AR FESE
3 ks AL, 2002,
WANG Wei-jian.The Theory and Application of Electric
Main Equipment Protection]M]. Beijing:China Elecrtic
Power Press,2002.

(2] FEBFHRAERSRE S RESTM] AL
b2 HihAE,2003.

(T4 % 95 % continued on page 95)


http://www.cqvip.com

E 000 http://www.cqvip.com]

ViE —i 110 kV ERFFA BERTSIEIN -95 -

1) E# T R R R R ERS, AT
TSR, BORERI M.

2) BB, R — &~ WEfT T\
Bl 3, [E B % R — R i A8 i 2 Briikgk H AN fg
RE R ERVIHRRE, IR 2% B HCE
B, KAWNE ERMEMEZIT, %4 300 HXHE
e # Bk m R A, — 6 FAR AT,
% BIRBLE IR 300 TP, BT RIEA K
FHFE, WS RV DURCK IR A gt B T SE .

FI0KV 1 B}

35kV 1B

118

$

\ 1007375
24 1%

u BTV %‘9
—

LHOKV LB

g

35kV L Bf

HOKV T 8 1#F34F, 1#E3E E J1M7ES .
1O KVIT & 2#F 35, 24P M IS
100 BEBEJ] FIFESY .
300 BEERFFRAESH.
118 £k Btz 4T .
111 £k #i847 .

B 3 110 kv T RGELER

Fig.3 Wiring diagram of 110 kV transformer substation system
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