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Abstract: Wind turbine output has characters of large volatility and strong randomness, and needs other equipment to
coordinate under the traditional control strategies. The paper proposes and analyzes the working principle of a unit layer
WT-AGC control strategy in detail. Considering operating state of wind turbine and requirements of wind farms, unit
operating modes are divided into two ones under WT-AGC control strategy, which include the traditional operation of
order higher than the maximum capacity and limited power operation of order below the maximum capacity of the unit.
Through controlling the rotating speed of wind turbine and pitch-regulated mechanism, the steady output of wind turbine
is achieved to meet the scheduling requirements of wind farms, which has been simulated by a real double-fed wind
turbine. The results show the WT-AGC control strategy not only achieves output scheduleability of wind turbine, but also
improves stability of wind power integration, which verify the validity of proposed strategy.

This work is supported by the International Cooperation of Science and Technology Special Project (No. 2014DFG62530),
State Grid NARI Technology Projects (the Wind Generator Intelligent Control) (No. SGTYHT/14-JS-188), and Science
and Technology Project of Nantong City (No. BK2014028).

Key words: unit layer WT-AGC; rotational speed control; pitch angle control; output schedulability

PEXSHUBE T RIE B RE HRE R, LA E B ) &R

5= By

GNIEHIZAT. BRAh, B KBTS ) S A7

Hur, MM EIRIE 2, KEBIEREA
HE I HE RE JIA PR, M 2010 2EFF45,

HEEME: T/ EFAEAEERRE (2014DFG62530); H
W & #5845 B (SCTYHT/14-JS-188); @ WAL B (BK
2014028)

LR P KA AU T e 2

e S, FRRIERE ST XTI 4 HE AN
“FEABR
MEIFEFE B AR XL T R

M XEA T80 e KGR I, FE AL g0 L2 42
Tl W% (Traditional wind power control, T-WPC) ]



-70 - @A &R B R

BLAH ity H 7 bt KGR = AR ORI B, A RIIE R SR
GAIEAT, H RN H R LA TR et
7R 1R L T4 B
TR ). FIRTTEAEZ IR T o R G
RETJ), BB IMARGIBAT A

BExS BT , I N R 8 Bl
(Automatic generation control, AGC)RE ), TERZA
WA, DUAHBRHIE RS A HKTE, 3
I T2, W RGP ER, AR
HUBLALRIZATIE . Y AGC 22 (1)
KLY )2 A 8 & i 5 4 (Wind Farm  Automatic
generation control, WF-AGC), 415 5 i i 4=
MLAIZATIRES, WK R G B 2Rk & 5 XL
NERARG R S QP ) A8k
(Wind Turbine Automatic generation control, WT-
AGC), R )Z N RIA DR E R4, ik
TV S AR R A D S A e, S B4
AGC il FHT, A2 K JR D)3 5 Sk
W SEAT TR o TSR PR O X T S0,
RTINS0 I I A Uk A v 2
R, HERGTHS R L AT 1A 2 R 2 AGC
ekt XA D AR 2 RS E AGC
A% LS, SR 19508 XU PR 37 Ty 5 52 1 B 4l g L
AL R AT THESE, R DR S5 L)
PRI EL NS, SRR AT Th A ic . SCHR[20]
AR T S R T 25 2R, SR U Gt R 50, 5k
BRAHLA A & SCHR[21175 & BIHLAH 224
AIAEISAT, et Bl LA Bt . &K XL AR T I
KHEIAAT Do B skimg o bl 235 6 R L 37 2 40 i 5k
W IR A S L) AGC #4158 55 T F kAl

B2, AR EEETENRIZE AGC i
JERREE S Sy WO NS S5 7 1, i KB4 R AGC
FEHISRIE T D o ASCRL 1.5 MW XU K HL
LA A, B0 LA EER —F8r) AGC %
SR, JF LLIESERR KL A, Bk iz4a ] 5
W FR) TR P AT R

1 EK[REIE

1.1 fE5 X B H LB H] SR A% T-WPC
& SURFERIHREL Cp

P
Cp(1.8)=1 (D
5 pV3S
WK ) Prvax
Pmax = %IOAVS CPmax (2)

Kb P OARIHEH %, W p HTREE,
kg/m’s S KBS HIHAEIA, m’; vl X,
m/s; A AMIIEL; AR, Cp A REERIH R
0, HMIIE L A SREEA B RIE o Chmax A IKRR
e R REL  Poax 2RI HT B HE T R

X TR A7 R AL, R AN [ 7 X
TS HLALRR I, ] HLAL 45 0 S s K Bkl 43y —
B

1) Ja sh I M4l

KGR B JH B RG], AR 3 B LR B A,
AT I e e — o R B, B ROy
FOREF 1, ROTPLIT R8s R B8k T
PINRKGHE, 2 IR, RAHLA IR,

2) I KA Z 1B R (MPPT)45 il

KHLAAL T80 RIE LT, R B KA 3%
B EE(MPPT) AR HlE T, g5 1 s,

T,
13 | O

EXN

1 BRARRINEEER (MPPT) 4= HI 54
Fig. 1 Control structures of MPPT

FER A W E R O T, WITHLI B K%
Pop 5 WIS cof 75 5E I 9CR INER, Wi 2 s
it AU v (KT ANBTAZ A, Oy PR R LE ) Aoy
WP E o, LML TR Py 12k

1.0}

0.8

0.6 -

Plp.u.

0.4+

02+

0.0 .

B 2 JmAKINZFIEE MPPT) JRIE
Fig. 2 Principle of MPPT

3) TEZh R 2]

IR o T R S R HLBL B A A s 2]
FLOPRM IR, O PRAE RO 2 axiad T, AR
WAL i, R e 2R A, S KL
e, BRI R Ak, BRI
TR



-‘L/_LF E" %

KR EHLAENLA)ZE AGC F i s i 7T - 71 -

1.2 Hl4HE AGC #=#I% B WT-AGC

KHHLALE AR X7 2 N R A e 4
Py NI )ZE AGC ¥4 Sams it E 2N 2. LA
BATRES Y Iy kAL JJ3a 3% AGC
RABEH SR TR RS, BRSNS E
LA BiC A TAT55

KHHLALE AR SR 2 N R A e 4
Pyey 72 JEAT XUHL PR Th 2 428 1 SR mes 1 = B2 S 25 44
KA LALLE B Dy il Skemss R s A7 ml LAy gl &
FeA m ALK H I8 0 (P s AT FIi B e 4
T LA T RE I BR T %2817

1) P BEFR A m AL I RE s a7

WU o Fa 4 mr T Ham K I RE DIy, S Rn]
REfENLALE D s BoE (i, e FIHEE R, 44
FEMLALE T AT e, WA TeE S HIkngis17,
WK 3 fros, B 2 RGHAGF40e R, HLAT %
R IR BRI SRS AT s 24 R g T30 R
H, AR R LA AR A e 4y, Tl AR PR
PR R HLZL g

A B0
B o
=== 5 Pyent
:: 1
a
St e
i3
P “ ¢
’:;2/:525 """"""""""" ] P
7 opt N
Foo P B3

@
El 3 2R T ENZITRE
Fig. 3 Wind turbine operating under full wind speed
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Table 1 Parameters for wind turbine
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