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Analysis of small disturbance voltage stability of the load center with microgrid
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Abstract: When analyzing cross-section of a load of small disturbance voltage stability, it is found that if local power plant is in load
center, the small power has a significant impact on voltage stability of receiver grid. This paper uses the load model containing small
power and the analysis method of small disturbance based on power flow to study the influence of local power that is taken as the
turbo-generator unit on voltage stability of load cross-section. The modal analysis method is used to obtain voltage stability index and
to deeply discuss how the amplification factors of the excitation system and speed control system of the unit affect the voltage stability
index. Results show that the synchronous generator in load center has a positive effect on voltage stability. Simulation results indicate
the validity of the conclusions.

Key words: synthesis load model; microgrid: small disturbance voltage stability; Jacobian matrix; modal analysis method

hESHKE, TM712  CERARIHED: A XERS:  1674-3415(2010)18-0038-06

0 318

iR, AHRAGEARET SESHER
RAXMAEREREL?, BRT EXNEHFHR
%, XSEAMIMNENRERERENREENS
WK . X TR EThFE T B R Lt
RGBT LHEARE, HRRAGTFEEER
SREBERIE, I BAR RN RETAS T
A AR,

HEl, BREHE S RGN AEKXER D
KL LR, AVKHE, BEE], KE, ®T
HERUF 5 & B LB AR A e P AR e A, BT
BERE SR A ORIE, R B BE A BE B AR Rk

BEEmMB: BE 111 #RFBIHE (B08036)

HEZAEFEEK . BITTAXRANAERS
T BRI P IE AT B R P PR B L B ER 2k 55 S 4T
BHERERPIEAT . AR R UL K RIRT s E AR
HEAFKIZMN.

L EBHRAFHOEFIRR K BYHBR
SEHHF PG a7 s AR E IR, XA K
AR RE, AT AR . SR
R SRE S, AEEE AR —EERE,
FUARTIASER T 587 3h Bt . RS PO
BAERT, WXHRKDIR R B ERERN R
EWE, BREBNAEPITRY, REELE
B A F SR PO YR O R o M ) LR RRUE
# R JE RSO PRREADNT R ER E TR IR,
PARIF1247 N 53 44t S A BT o



¥ i %

P PO B R B/ T IR L AR R M S -39-

1 RHEARERE

1.1 ZELEEEN SN

A TRIEMEHRAEER, ZEIIRHEMN
P £ BR TR TE ThAME AR 7 (R BRI/ Ry, R E
AAREFRRERE T 58 ARERGSLM). &6
R (K S (B B S W OCER[6]. /NERIRFFET
fir 24, AT LAE A AR R T (F AT
1.2 AEMNEFEBESRMCE 24 (DAE)

B WAMS ZELME R SREGMARE. &
EHE. BWRNEIThE, XN LURBEHRS
fEAT—BHEBIE &, AEANRRTRE R RENEHF
%%ﬁ%ﬁ%%%ﬁ%%:%ﬁ%%%Eg,%ﬁ
BEHTA RegtiXeqe FFTEEER T Rpt+iXp —ECM AT,
Ffar L/ YR TR B SRR RN AR X,
FLER IG5 B B E A B AR R S O B BR A
EERRFUR AN, ZBEA, REWE 1 iR,

E;“:Eéo | RetiXq | RotjXo :
~ 1 |

T — W

2 v 7 L

1

EHYA bt BRI ;

L g

1 RpEERER

Fig.1 System equivalent circuit
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Tab.1 Parameters of synchronous generator model
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Tab.2 Parameters of induction motor model
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Tab.3 The influence of small power on eigenvalues of the

dynamic Jacobian matrix
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3.500 06391 63331 -1.6905 -4.4016 427485
3.089 04276  -47642 -0.0015 ~-27190 —41.9767
3.088 04273  -47620 00013 -27158 -41.9766
2500 03485  -3.5561 09744 -1.7294 -41.8029
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Tab.4 The model eigenvalues of the dynamic Jacobian matrix

A 1 2 3 4 5 6 7 8

T mE—Em A -144954  -83536  -3.1842  -21665 16329 -4.8246X107  7.4190X10% 02890
T EsAE A 72358 56185  -3.5147 31031 24161 -25.4932X10% 223705X10% 19272
HymEsE A 479073 464332  -445346 -44.1844  -42.463 ~40.619 1 -40.6171  -40210
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Tab.5 The influence of voltage regulator’s amplification factor

on voltage stability index
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Tab.6 The influence of power regulator’s amplification factor
on voltage stability index

i K=30 Kr =50 Kr=70 Kr=90
I I I I
1 47.9073 47.907 3 47.907 3 47.9073
2 46.433 1 46.433 1 46.433 1 46.433 1
3 44.534 6 44.534 6 44.534 6 44.534 6
4 44.184 4 44.184 4 44.184 4 44.184 4
5 42.463 5 424635 42.463 5 42463 5
6 40.619 1 40.619 1 40.619 1 40.619 1
7 40.617 1 40.617 1 40.617 1 40.617 1
8 40.2100 40.2100 40.2100 40.2100
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Fig.2 Small disturbance voltage stability index of load bus
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Fig.4 Influence of local power plant on the P/V curves
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