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Fig. 1 L-type equivalent circuit for the asynchronous
motor

AT 25 AR G R K AR AR A R LA E s
17 os BARIF AL R PUEIN T 36K, BUAEA
WA AHAE R TT R G R AT BRI A2 AR ST I Y, BT
{HAR A K SR B3 RARATBR

i A FE 55 MUBRAR FE T T e i

W, o (TC) 9)
W, och(—I;I (10)

W, W, 2050 D i XA e S AR AE
[N e b R o] o A 7 A I 17 N
L5 LB IR A R AR A 10RO )R A
TR B A Al B Bk 455 R 5 A T 3 {FL i R AR
ZIN AR X B A8 0 AR A A AT 220 AN T X — T e i
83 WML — LU, W, W, T AR
11 LR AR G AT R R p —IE B R

3 FATErSE R AR M A IR

HL ) R GO A IE W 32 17 0 AR v R 7 TR AR R A
it 2 FEAR /N I 90 L P 858 K 140 81 23 I8t st 45 i AR g )
F Ak A H SRR PG Bl E AT O e A8 AR 1
R, U AR K, LRl 2 R 9 R ARE (38 7 A, 00 4k X B
Ko M, AR T SCERC16 42 1 i s P 3l & A=
BB 5 A TR R 10 S5 45 f Sl AL ) 0 A A 5
PRI, MK EE R F AR T S S
53 50A 0. 924 F1 0. 964 ; L 4E T IR H 5 5L
WS> 5 R 1. 824 F1 1. 864 F 5 #64E T i+ AH 5
SZINAE 435N 2. 728 1 2. 768, T &EH S gz 4%
RZAFAE 0% 22 £ Z R A LS 50N A M
.

4 ZEREMEBHENHEE

it 2o B 37 R F B A A ) Bl L AT AR BT —
U e N N T v D5 AL I 5 2 e NS R L P
E AR S TR BT S B LR N



- RH -

RS, A SRR UL T HL 1O I Y 431 547 i o

Po = Pouf au +au (2 )+aa (%)Z + ax (})%J
(1D
K I EZ KSR 3 R KR ah~as N
S S ML R b SR 0 IRJT & 3 IRJT KR
ZABIEWH,H ata tata=1,_ED
PrE BT HO 1 .
XJ b Ak H, Bl AT ATL B B A 45 5 1 it ) S A A8 A
AR L B A ) A2 A AR TR] 4>

!
PmE - ZPmO( (12)
i=1
T ST R WM
A ZIP;'“O" 1=1,2,-,1 (13)

) 45 E HL Sl LAIL AR £ A8 R A

2 3
sz - Pmoi[a()i +alz (ni)"‘azz <n£> "‘aaz (%) }
(14
itqjalzﬂ‘jigiﬁgﬁv
Qs = Aiap tAsap + o FAay k=0,1,2,3
(15

KM EIRT5 45 B 255 i s LG B AR B
it Ja RAE S R3] K, BB

H T3 A H o S R A A I S — kL 2 R 1
AT PR AT S A P AT e X 2% 43 0 A A0 3 R A
RAAFE

AT R T X E A R A B R Y £
B X TR ey H P SR A e T R AR —
2, R S AP B9 R el DR 3 O vk A
UARETE S

5 KAZBEHEHAEHE

AT 2 B B 755 XD R B T 1) UTRR O
RT3 B BA Y RE RS KG9 3 5 E T, A,
R 4 72 A 2 R AL A A SRAR R R s, 4R
1, T X7 B9 B SR8, R A B ML 38 30 £ By
MEGR . E A R XU 7 WL s B A XU AR S T B
e or e 2R XU T AT REAE O B Z 1) A2k .
2E— 2 7T R W« 7 L T R S8R G R Pl (LFC)
Xt I ) JE I (10 min~ 30 min) , KUHL H 77 50T B
SR . Ko T — B UG T FE 4 F ]
JRCRE LA 5 R BR B2 M % 45 5 5 19 A% RE L 980/ 1 42 E

AT AE , o 2 fi R BIR J3E s & 455 X BILE B9 g
IS RE X KRR R LEC R B 5T 06 25 %
JE AR B 35 Bl R

W3 K AL AR AT 23y S 48 KU & HLBIL A
AR ARSI, 52 R T e v LA D 1 % 22
IBAT Y R G K A AL AN 228 R AL
Al D ARG, T RUBEAN AL L LA 0 SR Dol e, T
Z= 101y  LZH i 1 [ 31 J 2 A OK S AR AE 55X AT
S v WL D)3 2ok il i 1o g ) 9 Y B AL 2 e o 2
REFRRE . HBE AT DL, R AT S A A 1 b, JXUrE
BLALA i i 2h R ml & Al 5 KB AR f AT 5%, Tl 55 &

6 KBS

ARSCR G T8 20 0y E Ay BR T BEE R
B A U 7R 9 R AT A B 12 H R A A A B T2
R ol G far, B g A JR R R R A, Tl B far K 3k F
90 % , HA HL S ML AT 24 45 %, Bz A A R
Bt o BT 22 B L% M IXH S B B far K 22 O 9 5 XUAIL
Kk, MEE N IR AOE B ARk B E
BIAE 75% ~85% Z M 2484k . FL4x v gh AL 10 far
e IR R

2 M DX e BRI A K TR IR A B Z
FG, K1 BEHRZ Y 80% K ITEH Y 5%, RN
DL, e B XA 7 d5 s K P 9 000 MW, Ab %
TRk 3 000 MW, AE 8 A Tk B far Ry 3= A HL ),
Tty B, W AE 80 % KA b, IR, 7E X JE Hy W)
W R AR R LEC IEZEHEE, ZH
M H AR A A LFC i 1 4 5 40 40 5 Jw 22 79 46 I
FE i PR o DR 22 AR 3 SR AL 5 7K f L
ZH YRR A Fe B A D, AR TR AT 45 Y
AL 5 7K H AL 2 T Ao 3 T R 9T X SR sl AL
FIEAT T . AW S ) A R L H R s 2R BIE
RN 3 2L 2 TR oA H MR T LFC 254
K, Rg s iy K, f g vk o, 78
AN FE A7 ff R R LK, N 0, SEBR MY K,
Al BSOS R AFE 1. 15~1. 46 [ 4k . X
HE 2 AN 25 R A7 far A R PR B 1) LFC 1 B0 L 4 %
ZEM R KMEFESERLE 1, TEHIREFP, K%
JE A7 AT AR By U Bl L I 22 W XU H ML 2 AR B 1 0 R R
£5 ELEF, XUHE S I 7E 10 min WA 0 3 1. 0 (B L 18D
AL FR A 1(M1),10 min WA 1.0 B&ES] 0 Fx Ky
B 2(M2), AT LU LA 25 58 g R B L 5505
T2 v BEAR IR , B K, 38 K, 50 % A 22 /)



2008, 32(1)

Is_lill ,|> @ 0.25+1 I 1 {>——|§|
I (L | A2 BT e den(s) s s
i S Wi G
| i ni —m
i : 1 2.1s+1 —s5+1 i DB
| i 0.25+1 H 38s+1 0.55+1 |>: 4.
e | BRSOl R (R R &
| KESAREERE )
B ORBL: 105K 5 FERBIRB1: 2157473541 ; den(s) TR s FZTR
B2 R%& LFCHBTEE
Fig. 2 Diagram of system load frequency control frame
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Frequency Control Characteristics for a Power System with Large Amounts of Wind Power

HAN Minxziao', CUI Junli', YAO Shujun', Lie XU*
(1. North China Electric Power University, Beijing 102206, China; 2. Queen’s University of Belfast, UK)

Abstract: Frequency controls of an electric power system must be carefully studied when large amounts of wind power is

introduced. Based on the studies on the frequency characteristics of induction motors (IMs), a voltage sourced interruption

generator is developed for IM frequency characteristics studies with different torque-speed characteristics. A generalized IM

model is synthesized using the weighted summation technique and wind power generators frequency characteristics are analyzed.

Studies on a power system demonstrate that the system frequency deviation is smaller when the wind farms frequency control

characteristics are taken into account than not.

Key words: wind power; power quality; frequency control; load character





