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Abstract

Due to the randomness, intermittence and non controllability of wind power station, the access of
large-scale wind power will change the original power flow distribution and the inertia of the
whole system. These will have an impact on the transient stability of the power system after the
wind power is connected to the grid. This paper analyzes the power characteristics of a doubly-fed
wind turbine after it is connected to a power system. This paper also studies the transient power
angle stability of doubly-fed wind turbine connected to single ended power transmission system,
and analyzes the impact on the stability of the system transient power angle.

Keywords

Doubly-Fed Wind Turbine, Transient Stability, Power Angle Characteristics, Power Angle
Stability

iR EHERAN B NREE SRR E S

A

WEALAL & &, FE4pL B O#L, T %8

RES| S PREAS R /N DN

2 B R, R

S W R PG Ay A ], R
Email: 285861875@qqg.com

ks H B 2019411 H12H; FHEM: 2019F11H29H; KAFHM: 2019412 H6H

XES|H: HELX, &%, FEE, T, To0. WBRENABEAS B REESThAReEEREmp]). 85
JE3fE, 2019, 7(6): 118-126. DOI: 10.12677/aepe.2019.76014


http://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2019.76014
https://doi.org/10.12677/aepe.2019.76014
http://www.hanspub.org

H
%
®
&

B

RITREFTIER BN, RIBMERCA AR SR A, SBOCERE RS R GRA KRR
MEBNRENRBER AR, XM K AEIFEP G KB RANE SRR ERE . K0T
B RAEHABRN RS RG)E KT RAFE, FERER EHT T BRI ARA RE R RAFHES
TiftsEt:, AN RRESARE KRBT T 047

Xin
WBREHA, HHRE, WARE DAkE

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

AR, Bt KON k32, 1 B AL S5 SHLAAA F R sh& R AR SRR, ik
W7 T [ B BEATLE S 18] BJCPERIAS o] Y VR S Rr i, 75 XU IR T L T ZR e s 1A 1D 2 ) el ke e
R BT F R IR ) KRGS i thrsgm £ 3w A B L H L E . hT s dEiuE
BT RS M SRR, XU R LA A A A B AT B X SN L B i T
R AR AR AT LA, ISR U AL e iR 2 AR B R T T, R R R B EEH ) R
G BT o5 1 LR ERTE AN T K

HH T KR AHLZ B B R 1 DA R SV L2 s 1R a2 ) SR M, AT AR A i fe b 2 H 5 5 R
R VA A— R R E . eAh, XU XU R LT R BORVE L N se AR iz (T, HE rHARES %
FHUB B 2 [T TSI RIE AT, 1S U A ML AR I L B &, X AR S W R G Is 1T
PR SR ARl o DRI I XU PR AT ZEL AR 2R () YR A 8 37 2 2o B IR 0 XU I FE LR e N FEL P I
T T IR O
2. MRREBEHENEXGEHSHFIRR
2.1. BAGH

RUFAILAE A HL IR B AN Tk R 2 i XUES IR A s sk b AT 1Y, XU TR 4% B0 3 e LA~ e 2 7 A8 i s A
ARG RS TR T AT P R, AT SEI A RE B L AR 1 AR 4

XU R AL 3 1 RS0 0 NS IE G KA R AR RE W 0. BEE A st Rguimat 5o )
ot R B2 AU R THLI Sh 23, R  AE XU A XU BR 1) X HLEI AL D 2. r il
8 2 B L AR A TN R ST X R L2 B R SR T T R R ], — T T RE SR X
T B P A I U D 263 Bh e O e T8l Re, RS G R A6 AN B X b, 5 — 5 T RE % 3R Y S T
RN AR, IFRETES AT AR BT TN Do LA I LR [1] [2].

2.2. WEFER

MU HLALAR XU R LR GE R R e, BT N EER R 25 HIF I B ) R G i RasE

DOI: 10.12677/aepe.2019.76014 119 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2019.76014
http://creativecommons.org/licenses/by/4.0/

%
®
4

Pho DRIk, VR 1T 52 35 A 00X F LA B A i X FE LS AR L 77 R G T 25 T A A e PERE M)
KB

BGHEALRE A EBr sR e ARRVEM 2 AR RS, AR B AR AT HE T Al 5 A HUE
AMER -

1) BHLE. ¥ o =K.

2) XUm NGRS OC T B d ANSchh g AR, H. g FhEE AT d 4l 90°.

3) SEALA [ HLIAE 2 R AR A 7 A A Bl 55 LK P A I 520 A

4) UBHRNLE BTG4 IETT AR B UGB, JRAGEATT MO IR IETT 1], IR R AL IR

5) BEGIER . RIS AT -

6) /R L SE MU A AR AT LS E R

BB F R AR 2R, UL A AN R BB i Y, = MRS, A do AR s AT 3o N AE
[l e Al bm 22 B ELTRURE, AT AT DA R GE ) o0 A idt — A5 B4 . IRIAE 20 A B XU RN
XA ARG E SRR E L, —BERA dg 845 AR .

dq [FI2PesE A bR 2 R AR AL U T

ETHIETTEA:
{uds = Rs?ds + Py g — o, O
Ugs = Ryl + Py + o
R T H S T R :
{ud, =Ry + Py, — (0, -0, v, .
Uy = Ry + Py +(0, -, )y
T T HERETTE N
{V/"S ~ bl bl ®)
Wes = Ll + Lyl
e T HERE TR
{W‘“ =Lt Ll @)
Vo = L + Ly,
R TR -
Te = P(Vaslgs Vel (5)
XFRISATI XU HALE T A (A DDA TE D D50
{PS = udsi-ds + Uy i_qs ©)
Qs = Ugslys —Ugglgs

UL K HLBLIG dg AAFs 2 T II2 3l 75 fe 5 = A b AR AR R IS 3h 7 R — 3
UEHCEARR AR 1 R TS R € . BT IR M MAeAL, 1 HAE . BTSN
MEARFNERE, KK TR RGN RGE ST AR E LR i 55

DOI: 10.12677/aepe.2019.76014 120 CEWARSiicy) by


https://doi.org/10.12677/aepe.2019.76014

H
%
®
&

3. NRMEBHENENREE SIARELF N
3.1 Wi EEHERISMFE

SO RUHLALTE 3327 6 A7 e e DR 3k R o 1 B B B e S48
e XU S AL R SR 1P LT3 40 Rtk — e BRI TR DN I, il e s e i
AR RGBT 7R R FOLBRE 4 M e 24 RS S BURAR AT, SO R SEE A R 1AL
.

B, R 0 7 A, XUBHLAL J: B MR A o 3R G B

N i T e B 0 ST L AL 25 SR e i 5 2 DL B MBS I,
A LA AT A D) OB A7 7 2 T SE8 MMy — 5 ) L —r

2) e 3161 L 2 BB B2 ST K, LA 05 S

BBt =t o 2 i S S e P WAL 5 U 0 o R e D T ORI,
s

hU

@y

HRAE XG5 AL D R, AT BB LA T D0 -

E'U,
XI

s +(1_h)$e’(Rs/Ls+J—ms)t (7)

@y

v =

P, =—(1-59)

9

sind, (8)

HTE. Brds. SEEaEmzEAR, BT Riiss S EE N2 7, SuEseh, Kt
] R T R T FLALER A {E 3] AN R T A R T A

_hU,
v, =
“ ©
L .
l//r - I—s ws
DX 5 R L2 AT T By SR A5 R e
2 ’ ’
r=u’/p, =- etfa =— Z/SX ~— _X5 (10)
(1-s)—=sing, (1—s)|_—my/rsin5g SIS
[ B T 28 B T 1 o 3 356 U RE R XA R FELEELTE B h R AMRE M 25 80 — S i FL T x, U
u2 Xr
x=u?/q, =- . ~ - (11)
/o (e")2 %coség 1-cos 3,
X
DRI AT 0, e 0 ) DA K% e e DT Bk i iy 301 00T L 4L P S5 R MR 1 A -
XV
r=——
sin 5g
, (12)
X
~ 1-cosd,

H1 B QAT R, XS HLAL SRR RN S DA RN BOR R - € S e TRLBE T RE VT A1

DOI: 10.12677/aepe.2019.76014 121 CEWARSiicy) by


https://doi.org/10.12677/aepe.2019.76014

HIRA %

8 TG ) R B S PRI S A R B AR T 1 Fe T e, HTE . e s LA i ik
HURERUE LRI, RS TR, BT R E A EAEGS TR EZEIFAR, |
AR DFIG DA BB AR A —E VG, 18H Y 0°~90° [4].

3.2. WRMEBHARAXNF & BHLATIREFERT IR

1) ke AR T DA SRR R A2 XU X F LA B N i (R D LA R D e
Y B AT R, R A A i DA R R RS XU XU LA A O — LB —r 3 1 R PR
HRAE H 77 R G ) PG DN AR R O A AT R

4
-R
E JX 1 J‘Xz |4
‘s Y Y YN Y M I
-R

Figure 1. Schematic diagram of single end power transmission system
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Figure 2. Schematic diagram of power characteristic curve of synchronous unit after DFIG is connected
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Figure 3. Including DFIG single terminal power transmission system
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Figure 4. Transfer impedance vector diagram
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Figure 5. Schematic diagram of power characteristics of DFIG connected to the back-end system
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Figure 6. Equal area rule of sending end system during and before fault clearing
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