E355F48
2015 % 4 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.35 No.4
Apr. 2015 m

R OGP f A REDR TN DTRREE 25 5 VT A &

I KRR B A2
(1. PEAARKF 2%k, T 100872;2. B MALRALE, LT 102209)

WE . BB R KR T A A AR F R K A R4S IR R IR A R LA A i B R T R W R A
HEEGEH FRKA, LEINEADNF LGN DERGEE METATAAD N FOELNART
RN E T A AN T ERM T RARR T E A RF M A AL R, RS WET ERNE
VLA T T 2 R 9 I 08 A TR R A B 35 A XA R AR AL A TN LR SR Skl T
SRR KA B IR T AR RN N B F M IR STk AR R O 2N 5T MR L ER
FJe BT B R K RAT T B A SRR I WK 4T R 2R R Ak R I T ARSI

SuE, TAARR, TRNAR, FRTRE, RADAS, #h, TALRREHA, ZFE, f5FN

FESES. TM715 XEkARIRAD . A
0 s5l&

b FEPIRIN L B 2y B AN RS M S L E A ES D
ZRAIRER 7 ) 3 0k AR BERE TR I pRe A il i
T 2GR RIS G BERR IR 981 X0 2 FR 1= v g
F 8, I e PR K AT 55 24, — = B R AL A
g AR FE A DGR A5 AT A RE U A AL AL T T 94
SEILRE U A A 0 | AT R 2 R T 5 ORI R SR
BEUR 4 vE P R, S R L ER YT T BE A

AR LB 2 A B9 2012 AR L) R A R
WL DB AR K B LA o B SR L Y 6%, TR L
i H G SRR 2% o [ B XU A R Y
FE I PY PEF BB 2 14.53% , 3 [ 1 il 7™ IR /Y vl -
A REH AN E 3, AR KM A Ml fe b, 3 32
B3 3 7 R RO R ) O A Ay RE R AIL A7 A 9
IBAT 1k R b S T PR A R IR ML ZH B A A T IR 55 ik phe T
P LB RE U5 T I g A [ gt 5100 RS A b R T DG T
HL R PR D R 22 Ok SR B I Y T R
FH 120 58] B G AT AT v RE T A U AY TS R 6 A
R AT P P ok 22 A A ) 2 T SR A B R Y
ANHE PR BARBOR T F 1 Al S AT AR TR
H, 3 T 94 8 B R 1 b 2 AR R TR Rt KU DB iRk R
HLHLZH PR RE B HOR b | A A vl TR 28 BRE g Y XL
HL A HL T AR G I AR R R B A T 5 S A B L
Tt DR R BIL 2 A S A KRR 3 110 8 i Sl AR K L R E
PR8ISR [ AT A BE IR TT AR R SR A Y
PETT K 02 2 AN A B ST (8 A, AT AR A BEJR T 2 A1
P B R B SR A B DR e B T R AN AN 22 R AR
Wfs HEE.2014-07-14;1&E B #5.2015-03-09
EL£WB.BXaRX#AFAL TR A (71271082); B X & A
28] AHOR B (SGZB0000JYWT1400237)

Project supported by the National Natural Science Foundation

of China(71271082) and Science and Technology Program of
SGCC(SGZB0000JYWT1400237)

DOI: 10.16081/j.issn.1006-6047.2015.04.011

GLis AT A B R B T B2 BE— P I R SR
FAfREBAT ™ I InmRe 3 IR R | B
AP A R R R SR AN BT IR T e AR AR O 5 ik
% i B7F 5 i DR ) e

AR SCBN T o A e ] 2 T 5 SR R g AR
AE TR T 19 T 24 o AL B | 25 18 381 Sife 2 o5 SR 0 B R Ay
FEA REVTH A0 Hp LI Az A7 TAE B QB S 26k
EEKRGNE ShStE WETETRES 7T
H % 82 0CHk A 2252w PR 3R 0 0 SR 0 1 fie ok
AR AR R R R 4 oT R 1 2R S PR IR R O
AL A E 0 B T St i Al R R o i
TAERIEI

1 R 3R (R i3t °T B A RE IR T W HL3E

RN 5% PR DL ) R G e Re E s 4y H
P, 8 2o 3 A P R R A LR 7 SR B R 5
WG RS H A S T B RS A
T B4y HARMIEAR . 7E6[H , FoRMBTHUEIE N T
T JEL U5 A TR T e AR AR 70 £ 7K ST 1A 2% F,
A7 38 e LA B 5008 O A T 52 ) 5 o 5 o
B AE , AE TR RO B IR A £ SR A
[ 4, R B L 5 SR 5% A HE A T B i AR A ] 56
] 5 SR M 5 k43 A P 22 0 6 1 s DD v R
2 T8 1L AT B A R AEAT (WA 53 F HL A D R
e RS RE AT A BR ) 20 BT L H R SR BT IR AR
e ] 25 200 SO O3 A UK L B T RERRFE
FHARTE,

U I O N WG SR = R R L o g <
BRI B SRR AR SCHIR [ 23 TR T ST R DA
KPR | H 75 SR A5 U0 A n] R A= RE IR )
Hh 2 AT A A L O 43 A A SR B IR A
A PRIE R G L R E B AT R RTIE T | REAE fe 1 XU



(78] 2 0 8 & LK

FEIH N AR R G LA A i D0 T v 45
BOrR, W R RGN AT AR, N &
GURLI IS AT RA , RAE BT RN BT A 2E B AT 1) Bk
PR Bl P B R] AR R RO AR R D A
A PRAE BEVRBLAE HH T R ) T 5 A i DK 0 A
T AN J2 18 o SR 2 AL 26 2 P P 1) JL £ i 5 5K
ORI R M RGBT A TR R A, AR 3R
S5 T S RS P R L RE D i A [ 5K A
X B AE SRR M 7,

10

W&/ GW
S N E ()} oo

50 100 150
AF ] /h

B 1 BERESRESHH %S 5L

Fig.1 Power output curve and load curve
of Gansu wind farm in summer
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Fig.2 Overall driving relationship between demand-side
resource and renewable energy source integration in
contribution degree evaluation system
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Fig.3 Stack flow diagram for evaluating contribution degree of demand-side resource to renewable energy source integration

LMACROR o Ak BUBCE e AP HL ) 38 i 52 0 £ £
%ﬁwﬁi%#ﬁﬁ%%bﬁﬁ%ﬂﬁﬁwmﬁ
oy 2R R AT S R R | e 24 R P IR RN R A g
F) A R AL M 40 1 5% 5 1) 7 ey T 4 5

RE AU R T3 B PR R X S SCOOh BT E 5 X s
HE UL ER, T 0 I8 Bl Y O TR O AR 1Y RAE |, HH Ok i
R AVLF T 2 S L B0 P R BT A R o R A0 4
T 3R A 22 R AL 47 A FO o Af R 2% Bz A 1
A2 CHR[30], 0 A LR T i Rt
SFIBEAL A P B AR,

AT 8 T A5 22 A& AT 43 53 AR kg T £ 77 43 A 1)
WE AR ZE il iR 1 s it 2k B9 BEASTE AR i 4t 67
A TN Y 0 3 S e 7 £ T S B E L AE 3 R
FRegVE IR, e s HhRE 400 A T 8 8 S A T £ £
HE T 5 LA TR R

e AR Y AR T Ak B A S B TS Y
Fe bR R Y N E MR IE AR bR A A AN

R1=f1(Pd,Ld,F1)

R2=f2(Pd,Ld,F1)

R3=f3(Pd,Ld,F1)

Dt = plorecst B

Premil = Dadet (1 + R, Ry)
Hor Ry Ry Ry 73 5 R TR 38 W 4% 22 A48 1 it 47 fif
TRV Py Ly By 23 08 AR T A5
BLE T3 fi fofs 2300 O B A 28 WA A 22 30 Ak 471 iy
oI A BE A AL TS A BE AL AR 7 A AU AR AS 1Y AH B eR

B FR Dot it priemd 3 331] Sy fe A7 Aap 5000 A
ReJa Tt A AR LR A
32 ERMABFRRSHBAWEENEIRT
MERUR T TEHL ) REUh B B R m RE e &
TR G SEPE | —J7 I R BLAE T R 40 L T ki
AN TR DL K AR B R Sp MR 55— 5 Tl
7 I K v, 0 205 O il 2 v 0 A% 1 O R AR AR D
i L BELZE A AR AR 3K 2 T AR i) AR 25 1 £
W R AR T RGOS Herh
J ARG AR WA 22 480 (B A T o A
JE BT i ) R AL TS R B ALY AR
BOARAR IR AV FL T 3 7 PR 345 21 i A A BH 26 % AR
P f5) 0] S 308 5 R A0 F T O ARG H RE A 2R T X 4% b B O
2y 6 AR 0 SRS 3] 1920 A S SCRE UL H TR 4 BT R
FEFRBR  IZAR AR 5 400 35 7 PR S A ]
RE AU FRL T X 9 BB L HE B S R BRI CO, HE I 5
IRAT R AR 2 7ex BaIf ik, B =5
9 RE VSR i BE O AR AR H A Sl el D AR R — E Y
A A5 A8 A AL v | T A A Sy DA [ A5
it CO, HE
AR R AT .
Rszﬁ(Pd,Ld,Fl)
dp.:nh =f4(Pd 5 Ld 5 Fz)
R4=ﬁ1(dpmh ) FS)
Po=fs(dyan)
Conission= P Fy



(30) ® 0 8 & iR B

£35%

Ho Ry Ry 3 3 Ry 2 S T A A e b BEL 26 2 A= H A
Soffo 39 R O A HE AR i R EL 2 Ok A LA A T
SRR AL A 7 5 DL AR A5 10 AH B bR BOC 2R s P
Coenivion 7399 A OB 078 B0 0 /0 B A2 R AR 40 A Ok 2>
CO, HEHL 5 Fy 7y 235301 0y W45 o7 ik RE A 2R3 F, S 1 i
W,
33 REAGZFHENERT
ME UL R T A5 H IR AS A DAL LR TR ROCR TR B
TE R AR 1 R ARCRT & v ML 4, AT 44 B T & L BIL
HTEMRRL A 55 A T 1B 47 447 A Iy T 1 5
WAL A B2 JF B TR
AN T3 T A P BRI AR Y R 2 A B K I
s WA AN ]
AR R AT .

C‘dgenerati(m =ChatC capital T Cim

Crua=Piemnat Hipernet C ol

Coapitd = Pt Cotl + Prenenaie Gt

Cion=Priermat Crtomshermat + Pavenevabte Cfonvenenabie

Cgene.mion = integ( Ca;;(-:neralion T )

E thermal = £ thermal H thermal 2 thermal

E renewable = Qmenewab]e ( P renewable +e )

E ageneration — E thermal T E renewable

E generation — integ ( E ageneration » | )

H Cor Coapiva ~Coomn 73501 R 8 L H MLZE AR AR |
KWL A B AR AR G s AT dE A
Coerernion P T B IIAS 3 Pt \Prcacnane 5398 AF A UK
FUHL U 2 B AR RSOTH A AT R RE TR A
H e 1 F LR AT 15 8CR T ZINEE 5 Q et
AT A B T ML g Gt ot 5331149 36 40
S BUHLA BT HRORE A | B R A PR BT AS A
A2 ] PR BE PR T AR B 5 Ctern » Cotonrencwaie 73 1) 1 HL
AL R RIS AT SRR A | B AT A RE RS A7 4
ﬁjZZIK ;Elhenml \Erenewable \Egeneraﬁon \Eageneration ﬁ'} %IJ j‘:’ ﬁ ﬂl EE» //ﬁ\
S AR | AT AR BE TR A AR | A F AR AR K rE
W 25 5 e 0001 by I B 58 0 AT P AR BE PN 5 p e
Prenewaie 73R FLRE TR L AT | 0] A REVR ALY sinteg ()
R
34 FTHAgREFEHMEFHERY

SR VR B0 R UL HL TR TR A R R 4 0 £ AR
(FZ Rl A RE TR A A5CTH 9 2 ] 2R fE
VA A A /N ) A8 T P AR BRI AN IR 1
FLAEEE T 2 UE e v FEA RE VRIS N N 1 Bk T ) A
P 8 AT P BE YT 4 DR MR T PR 29 Y AT R
AE PRI 20 D 7, DTG 25 2 1 4 5 SR M 5% 9 AT
A= BE TR AN A K B ¢ R A

5, BT AT R T EE AR RE IR 9 Y 1 R
HL A A L WA 3K 8l PR AR A R

Cgeneml ion

S pon o 3T 26 G RE R AT FLA BRI AV T, %
A FIK T 5 L AL 2V R T A RN 40 0
e
LU, AT T R £ T A BRI 40 R T 2
T 5 T o LT 2% 136 R 80, 560 315
A

=

F'=RiR;
o, ey Sy T AT SEPE 9 F] AR BRURIH 98 K S RS
R, 73 5 DRy 2 0 i ME R A e BHL 26 K A L ) B9 AR
o3,

B BT IREE 2 T A RE IR A I
oA A A 2 R CO, HRBORNY BEDRHE K 5~ ) 3K
EJ I =E 7 R/ V(1

F o = Cenﬁssiunfem
Horh | P by JE 77 BR824 R0 T 24 BE IR 9 X T
S T REBRAE K 1 1295 B 00 B SO AR AR
CO, HERC S AT F 42 RE IR A2 1 CO, D8 HE =22 a) B A A
WSTR[ 33 il IR B T SR LAk iy JEL 4
3.5 AIBABRHEMNRHENERT

AP AR RE PR 2 DT RS 00 BB Y e AR A e A
KA BE RS A SO AT A BE R S R P R R
% P8 A n] AR B 50T 9 R0 S (B R AT B O I B A
3BT A R O T Rl SR BT R A TR AR RE R
TG I T B ma SR ¢ UG AT P AR RE IR K
HL A IR AR AR AL o5 L

IR R AT

Prcvenatte = D" fo(Fin, F, F)

H e =8 760 f2(Fes, i, Fi)

Pt = integ (Pueneyatic)

Qarenewable = I"tenewable H renewable

Q enerable =101 E ( Q sronensatie)
Qz:mnewable = Ploevaic Hitnevabie

/
P renewable Prenewal)]e

NPrnase = /
Prenewable

" P+ Proneniie

o H e 97T FEAE RE IR A SR HNEESL £ f
I3 AR ROH A T EAE RE IR A A & G TR
A BRI 93 T T 1 550G 2 5 Qs Qloene 27 311 0
N7 PR SR B A AT A B AR A B R R R

LA 5 P atte s Hotenaie: 2390 00 R 7% 35 SR 5 5L 1 ]
AR R VR S A S (A 280 S 2 R 0N i R
M A D Orain 73 R T B 85 3R M B 5T A6y w4 i
TRIE AN A N AR e SRR AL S L,



%48

NG |25 5 SR AW DA B T VS N SR 2R S A IR R @

4 EHERBEIETIERW

AR SR 1) T SR AR EE T T A BB VR 4 Tt
HRBE (R DA A 28 B8 R DR 38 2 VP 5 SR N 9% U5 R #51
VEF A SR (P S T i Tl DA AR RO £
O3 B 4y R — A S % A A FR 0 TR L

a. FAREIL,

TR A SC T A A Y B T R 45 Bl ) 0 T R A
YR AR I TP AR BE R T A0 DR 25 A TR R &
B S B TAE B 75 ZEAR 4 LA 19 DE Ak 5 4 5 L
WOCHR G ZR . — X L | 25 5 Fl 3 A Xk fL ik
HEXF A far 58 WA 2 I ARE A A 0 o A R 2 () G
R OG ZR A AT AL R A A T RN VRS 1 & LA
BV TE B RG] SEPE RN 8 2 X AT P AR R

WA | A SR g U5 3 w] P AR RE R A9 3K B e &R
BErh 5y A 2 T B ARt T AR 4 LA 2R 9] 2 A7
G AU HE POLEL T 4 i rl R U B B AR 1 R IE S
JEAPLEL T ARG I 461 5 R T A A TR S 4 R A Al HE
B EE A3t e A W e FE . Hal & 4A 2 Tk
U0 I R T B AY |, 3X 5 AR SC 4R e HR R U B I AR
B WIF 7 o) A AR Z Ak AR nT LAAE e ity b AT
A

SNTTI= a0 R 8 (i ] I o= = R B L i
MR B2 DT Ak R R OB R 2 1T N 1 R B A TR o
P AR HEAL DL A AR G O R A B AR T2 ik
Flep 4 Bk

b. BUR AL,

R S T 4 7 7 24 PR 58 ] 2 075 SR ) % I
O RGBT SO RS i 2 F & RIS H
WML BEAS X P 72 A K A AT 55 Y SR 4 491
U AT AT b E A 33 it R R A s ik s e R
Bifi 5 2 AE T I B i RN e 3 | AT LA RS R R A
MR HMEES 5P Rah=AEma, b,
AT DL 5 R R R RE IR 55 A /0 kR LAY RE
I8 /NS L IS = BN a2 Ul W= S 5 )
A & YR B P A TG R e A AR

e A 2K O 58 Y54 E AT P A R YR T 48 BT Rk BE DT
R R, 2207 G R DE4T 853 W D I AN 5 %
25 EREEBON B A F & E A TR
Tolk £ 5%

TG, BUMN JZ 1 F — 25 56 38 0] B4R RE VR FL A |
ANV ISR | R v T P AR RE TR R RN B B2
A %5 T a3 Xk L SR BRI Y TR BUSR RN L A
SR e 0 5 SR 0 Y05 B AT 0 b i 7 7 i 0k 2, Bl 3
g A A7 X K oL BB 45 o A X R R R o
A FERIAEA 2% dE I BE A R e A =k L

DR LA 5 L EEL A R R A B A A

H, B | — 5 TR 2 5 45 7 K AL
PEGETT T AR $2 e B 28 R ) AEs i e, o — 7
T 3 N7 5 35 e 25 T 2R AN U H D) R ) A AT T
PR, BA R T xof 55 SR A 5% P58 R Fas A7 il 5546 5
P e d R B WAL 32 2 5 n] A BRIETH 9 AR AR
MR IR

e, & HL AR 7 5 TR Aol i B U AR 4
FL ) A i 28 g 71 7 03000 500 5 3O ) R P TR
AT A R YR Y 2 R ik A 5 i R SR AL 3
LAY 32 3l 2 5 B R 75 5K 004 R AR rpok | SR I
SO R 0 A A 07 2, 3 Sl 07 2

i,
5 @i

18 2 SR 3 e SR A B PR B AT AR RE VR R —
AN BRI B PR, AR BRGSOl R R R
S ) SR Ml X Ak A PR R AP B B [ N AR
BEAT B 3 1 ) R (I SR IR A S
T SR AN BT PRI R RTPEA BE U 199 4 5T MR EE £
TR R B TR, RN A SO R 25
PEAT MR ZR S TS PO AR S PR A 4 SR X A
FEBRAR OC (19 92 PR T AR BEAT et | DT ik — 25 fie 2 ]
FA RETEOT RO A, B A~ 1 BRI Bl — 13l 1 75 SR ¢
RN IR gl nl A4 RERIH AN e 1 Y A

ARSCRGHAIFTE T RN BT BE T FF A KA
I 10 3 4 A A SR B R B K R B0 2 A A
Z 38 o e SR B IR 4 EL A 8] B AN Bl e n]
A R T AN 2 B 2l 5 K B4 o5 A 0 HoA
B F R TR IR A . TR E 2 AT A LA
IRV I AR AR FE o S 4 ot SR 5 90 i 2 ] fE TR
THAA R T R A ik 75 A DR A gl e =2 5 AT AP 7 o
S5 R E A L 7 A R B I E P AT R
AR BEAE AR R T SR MG IR A AT A BE IR AN
(I 2 T AR SR AT 1k — 2P 1 SRR 9T

SE .

(1] BARI0 .~ 3 45 A T o e W 22 400§/ 4 20 WL [EB/OL).
[2014-06-137]. http: //news.xinhuanet.com/video/2014-06/13/
¢_126616850.htm.

[2] ZENG Ming,XUE Song,ZHU Xiaoli,et al. China’s 12th five-year
plan pushes power industry in new directions[J]. Power,2012,156
(1):50-55.

[3] SREMT, s, 51K o 777358 4701 58 Ko 3 FE
Il B S 1)), B A Sk, 2008,28(10) : 28-33.
ZHANG Guoxin, WANG Beibei. Study of power market operation
with demand response and consideration of China’s power

market reform[]J]. Electric Power Automation Equipment,2008,28



82] )

w g B ®35%

(10):28-33.

[4] FHRIA, BOR BRSO 3R R R0 AGC AR 1)
SR mE[]]. W B ki 2012,32(6) :31-35.
WANG  Juanjuan,LU Quan,LI Weidong,et al. Allocation of
customer-side AGC cost in electricity market environment []].

Electric Power Automation Equipment,2012,32(6):31-35.

[5] BEML, EEOAS R AR 45 25 HBOXUHL OF 199 B PR o g 1oz K v L2 22 42

SBR[ ]. IR 2013,37(10) : 2888-2895
XUE Song,WANG Zhijie, HAN Rui,et al. A secure and
economic planning model for fast response thermal units
considering grid-integration of large-scale wind farm[J]. Power
System Technology,2013,37(10) :2888-2895.

[6] TRMTHS Sl SIS A5, WL S B T & MU XU 37 1 i
LRI L)), W0 A Bk, 2012,32(4) :100-103.
ZHANG  Xinsong,YUAN Yue,WU Bowen,et al.

planning of transmission network with farm in deregulated

Expansion

electricity market environment [J]. Electric Power Automation
Equipment,2012,32(4):100-103.

TUREE B XN BR SE. R T 2 B A S AL X gk HL 5
HBWDok (7], o A 3ki 4 ,2012,32(12) :69-74.

DING Lequn,XU Yue,LIU Yan,et al. Investment decision-

making based on multi-stage compound real options for wind

—
N
[

power generation [J]. Electric Power Automation Equipment,
2012,32(12):69-74.
(8] Mruise B Beiik /b, 25 A 1 20 ORI R 800 1 s ) R 40
HIEATFIRAEE[)]. 1 A Sk, 2009,29(8) 1 18-22.
CHEN Gonggui,CHEN Jinfu, DUAN Xianzhong. Environmental
and economic dispatch with reserve constraints and valve-point
effects [J]. Electric Power Automation Equipment,2009,29 (8):
18-22.
[9] BUES JHE W DA A —FhE XA L ) RS H G iR
FITie e f O SRR [ ], 07 H 3 ki85 ,2014,34(5) : 21-27.
ZHAO  Jinquan,TANG Jie,LUO Weihua,et al. Day-ahead
generation scheduling and spinning reserve decision-making
model for power grid containing wind power[J]. Electric Power
Automation Equipment,2014,34(5):21-27.
[10] 2t KR BE 226U, AL e A Y v 3 R e 0 A0 08
Jrk[)]. BIMEAR 2013,37(3):733-739.
LI Qian,LIU Tiangi,LI Xingyuan. A new optimized dispatch
method for power grid connected with large-scale wind farms
[J]. Power System Technology,2013,37(3):733-739.

[11] &k 5. e 7 R M4 3 G B B R I8 Tk e 4R R LI [ ], W
1A S 2011,31(2) :52-57.
HAN Yong. Key technologies and development road-map
planning of smart demand-side management[]J]. Electric Power
Automation Equipment,2011,31(2):52-57.

[12] HBRR RN B R A, KRG RE XU e A da s R T LR

WL ()], P E AL TR, 2014,34(10) : 1566-1574.

TIAN Shuxin,CHENG Haozhong,ZENG Pingliang,et al. Review

of transmission planning for integrating large clusters of wind

power[J ]. Proceedings of the CSEE,2014,34(10):1566-1574.

TR, o W, 1A% £ R0 REFR N T A ) 75 SR A0 A RN T[T ).

WD A B ki ,2012,32(5) :81-85.

LIANG Tiantian, GAO Ciwei, WANG Beibei. Applications of

demand side management in smart grid [J]. Electric Power

Automation Equipment,2012,32(5):81-85.

[14] TRIBEAL BT IR  PR AT 1 REIHE 2 H AR HLALZL A 0] 5 1) AR

[13

[

AR ARALLT). P ER LT AR4],2010,30(22) : 71-76.
ZHANG  Xiaohua,ZHAO Jinquan,CHEN Xingying. Multi-
objective unit commitment fuzzy modeling and optimization for
energy-saving and emission reduction [J]. Proceedings of the
CSEE,2010,30(22) :71-76.
[15] skfitsy Eilk 20 45, HA MR R 28 BaE ) i KUl H2 A
NRGAERAR R ICA[T]. A% ,2012,32(3) 1 1-6.
ZHANG Baohui,WANG Jin,LI Guanghui,et al. Cooperation of
relay protection for grid-connected wind power with low-voltage
ride-through capability[J]. Electric Power Automation Equipment,
2012,32(3):1-6.
FIWEA BRGNS R, S U A0 XU H AL 2 000 0] 4 U 5 I D) Ty
PR REmE [)]. 1 A S kB ,2011,31(8) :16-19.
YUAN Xiaodong,QIU Zhipeng,LI Qun,et al. Reactive power

[16

[}

regulation  strategy for grid-side converter of doubly-fed
induction generator in wind farm[J]. Electric Power Automation
Equipment,2011,31(8):16-19.

O VAP AR A SR G PR O 0 3 A A R R [T
WL H i, 2012,32(5) :133-136.

CAO Taigiang,XU Jianping,QIl Qiang,et al. Control of grid-

[17

[

connected single-phase photovoltaic inverter[J]. Electric Power
Automation Equipment,2012,32(5):133-136.

[18] AUl sk, 4 2. F&TF XWIFHE Boost-Buck HE A YGIR & 1 &
gorb EFESERI[J]. 71 H 3L 4% ,2010,30(7) : 100-103.
HE Bei,ZHANG Jiancheng,ZHONG Yun. Voltage stability
control of PV generation system based on double parallel
Boost-Buck chopper[J]. Electric Power Automation Equipment,
2010,30(7) :100-103.

[19] Z5f Fmiiie SORat 55, MR R 5247 e o
FELRIR[]]. MR 2013,37(6) : 1483-1490.

LOU Suhua,LU Siyu,WU Yaowu,et al. An overview on low-
carbon power system planning and operation optimization [J].
Power System Technology,2013,37(6) :1483-1490.

[20] Department of Energy. Demand-side-resources[ EB/OL]. [2012-
09-08]. http: //energy.gov/oe/downloads/chapter-3-demand-side-
resources.

[21] ZENG Ming,XUE Song,MA Mingjuan,et al. Historical review of

demand side management in China:management content,

operation mode,results assessment and relative incentives [J].

Renewable & Sustainable Energy Reviews,2013,25:470-482.

XUHTAR WAzt | TRk, R G 5 SR 7 42 e ROMURR X F O

AEJI[J]. P REIHLTT,2012,45(2):10-14.

LIU Xindong,CHEN Huanyuan,FANG Ke. Research on demand

response for wind power integration into smart grid [J].

Electrical Power,2012,45(2):10-14.

R0 AR BRI AL KU I TR T SR W (4 e

BANBEAI[T]. AR 2011,35(4) :129-134.

ZENG Ming,LU Chunquan,QIU Liuging,et al. A demand-side

response-based transmission planning model with grid-connected

wind farms[J]. Power System Technology,2011,35(4):129-134.

CAPPERS P,MILLS A,GOLDMAN C,et al. An assessment of the

role mass market demand response could play in contributing to

[22

[}

—
383
w

[

—
[\
=

[

the management of variable generation integration issues [J].
Energy Policy,2012,48:420-429.
[25] SIOSHANSI R,SHORT W. Evaluating the impacts of real-time

pricing on the usage of wind generation[]J]. IEEE Transactions



i ARG |5 7 SR

AR TP DR 4N STk

LI A (83)

on Power Systems,2009,24(2):516-524.

[26] BUTLER L,NEUHOFF K. Comparison of feed-in tariff,quota
and auction mechanisms to support wind power development
[J]. Renewable Energy,2008,33:1854-1867.

[27] DIETRICH K,LATORRE J M,OLMOS L,et al.
response in an isolated system with high wind integration[]].
IEEE Transactions on Power Systems,2012,27(1):20-29.

Demand

load dispatching and forecasting strategy for a virtual power
plant including renewable energy conversion units[J]. Applied
Energy,2014,119.:445-453.

[32] WILLE-HAUSSMANN B,ERGE T,WITTWER C. Decentralised
optimisation of cogeneration in virtual power plants[J]. Solar
Energy,2010,84(4) :604-611.

[33] SKARVELIS-KAZAKOS S,RIKOS E,KOLENTINI E,et al. Imple-

[28] #Efl4m | Bomt , R4 B 45, S R 70 i Tty ARV (1 L menting agent-based emissions trading for controlling virtual
RGBSR T [T]. M EAR 2013,37(3) :590-596. power plant emissions [J]. Electric Power Systems Research,
CAI Defu,QIAN Bin,CHEN Jinfu,et al. Analysis on dynamic 2013,102:1-7.
probabilistic  characteristic of power grid connected with
electric vehicle charging load and wind power [J]. Power EE—N
System Technology,2013,37(3) :590-596. FNEM(1971—), B, L AME A W
[29] BRfa, 220, b Iel | 45, MRl rs & R Y 1R PR 22 50 R e /m [,

MRA EBNFRZIE 55%7]/%%2‘@7
# 77 5C (E-mail : sun_shengpeng@163.com) ;
A RB(1963—), B, A HEA K
BOEMEAAAFIF ZFEAFLFH KR
W ATARNEGFFFT @GR,
B (1986—), % b A A
HMRAE TR T OAEREZFS S T

¥ (E-mail : xuesong@sgeri.sgce.com.cn)

HLRI AR 2013,37(8) :2258-2263.
CHEN Chunwu,LI Na,ZHONG Pengyuan,et al. Review of
virtual power plant technology abroad and enlightenment to

ChinalJ]. Power System Technology,2013,37(8):2258-2263.
[30] HRVOJE P,JUAN M M,ANTONIO J C,et al. Offering model for

a virtual power plant based on stochastic programming [J].
Applied Energy,2013,105:282-292.
[31] TASCIKARAOGLU A,ERDINC O,UZUNOGLU M.et al. An adaptive

Comprehensive evaluation system for contribution degree of demand-side
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Abstract ;
integration by the demand-side resources,which reduces the requirements for coal-fired unit reservation and

Based on the

It has significant economic and environmental benefits to promote the renewable energy source

transmission line expansion. systematic and dynamic nature of system dynamics,a

comprehensive evaluation system of contribution degree of demand-side resource is built. The driving effect
of demand-side resource on the renewable energy source integration is analyzed;the stack flow diagram for
evaluating the contribution degree of demand-side resource to the renewable energy source integration is
built,including the estimation of distributed generation optimal load prediction,the estimation of power
supply reliability enhancement,the estimation of generation integration economy,the construction of renewable
energy source integration factors,and the contribution degree evaluation of renewable energy integration;
suggestions are proposed for the establishment of comprehensive contribution degree evaluation system.

demand-side resources; contribution degree to grid-connection;

Key words:

renewable energy resources;

system dynamics; evaluation; renewable energy source integration; economics; electric load forecasting
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