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Fig.1 Influence of wind power output on wind power

marginal value and system operation cost

B, 70 22 IR 2R GEAN ()7 B XU A, HE T 0 XL
HIPRHE R, S5 2R AN 2 s

=4

o
J6-(MW-h)™]

JAH I

10 20 30 40 50 60
A4 REH ) MW
W 4L s4

E2 ZRERGHXEBERNE
Fig.2 Wind power marginal value of multi-wind

power system

P P 2 AT 6T, AR SO B 7 A5 RUER T PR A i 5
JTIEAEZ N RGEHARIR AT 47, AT LAAS 2] iR A [R]
LI AR A B XU 3 T T AT SO TR A A
R AR AL A (AN [R), AU 3 PR (AN ] 5 XU
A 2 > KL I PR E R R s TIAS
323 RATARF AT R B 2 FRYE 64 7 R

R KL I 7 19 5 4 35, JXUER H 7R 40 MW,
AR A A KT Fe bR LA T T B R B ey, B fer
IRV 1 28 A 2 T BUR G0 I8 B 45 2R A 3R G T el A2
PR] 1k JRUER 30 B A (A R 22 A , 465 S i 55 B 2% BS it
Mo HIER BS AT Y BB KB i, S ey R
GEV-Ai7 T BN R AR A LA T R A S —
1 g AT 8 S XU H 7 AT ) R s A T AR
AKENN, DA M BEAE M (ELHE 0 5 IXURE 2 s A7) {1 i 5 172 £y
IOV i SR S b TR A A A KT B R 2 R
ZGEE , PV RE S B AF L A PRI A A
FE S BNk AR 1k

SV Aaf KT U i PR A (R R G s 1 T AR 1Y

F1 FARFTREBEANRBILL
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5 2979661 149965  -171.24 0 -1.2067 0.0860 0 140.6019 5.77586

6 298.5578  14.9965  -171.24 0 2.8213 0.0694 0 145.2050 5.77067
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Research on node comprehensive marginal operation value of wind power

JIANG Yuewen'??,LLU Jun'
(1. School of Electrical Engineering and Automation, Fuzhou University, Fuzhou 350108, China;
2. Fujian Province University Engineering Research Center of Smart Distribution Grid Equipment,Fuzhou 350100, China;
3. Fujian Smart Electrical Engineering Technology Research Center,Fuzhou 350108, China)
Abstract: The quantization of wind power value is critical for wind power development. The concept of node
marginal value of wind power is proposed. Considering the influence of wind power on energy consumption,
emission, reserve, line power flow and system power loss,a more comprehensive marginal value evaluation
method for wind power is proposed,which includes five parts of wind power energy consumption value,envi-
ronmental value,reserve value,network transmission value and power loss value. An improved economic dis-
patching optimization model is built, which takes the minimum system operation cost as its object. The
model is linearized, and Lagrange function is used to calculate the comprehensive marginal operation value
of wind power. The influence of factors,such as grid-connection location,wind power output and load level,
etc.,on wind power value is analyzed by an example,and the results verify the effectiveness of the proposed
method.

Key words:wind power;node marginal value;optimal operation;value evaluation;transmission margin
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Table B1 Technical power output parameters for regular generators

K AHLBAE T i HLAH T T IRIMW HLAH 77 ERRIMW
1 24 80
2 24 80
22 15 50
27 165 55
23 9 30
13 12 40

*® B2 SRS

Table B2 Pollutants and emission costs

59 Qepd/[TCe (MWeh) 7]
SO, 6.4
NO, 36
Co, 42
co 0.014 333
TSP 0.048 833

Coal ash 0.73333

(A19)
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Table B3 Bidding of regular generators

(3 ! i 2 i 22 Wi 27 i 23 T 13
tr Wt et Rt Rt et Rt
B oy BLX oy BLX B oy BLX B
B [TE-( MW= [T5(MW* [T MW+ [75 MW+ [TE(MW* [TE( MW=
MW IAMW /MW MW /MW [AMW
Y h Y Y h 9 h Y Y
1 [24352) 392 [24,35.2) 352 [15,22) 342 [165242) 302 [9,13.2) 272 [12,17.6) 292
2 [352464) 394  [352464) 354 [22,29) 344 [242,319) 304  [132,174) 274  [176232) 294
3 [464576) 396  [464576) 356 [29,36) 346 [319,396) 306  [17.4,216) 276  [232,288) 29
4 [576688) 398  [57.6688) 358 [36,43) 348 [396473) 308 [216258 278  [288,344) 298
5  [68.8,80] 400 [68.8,80) 360 [43,55] 350 [47.3,55] 310 [25.8,30] 280 [34.4,40] 300
7 B4 XU S13d XUER A BRI B RY 5200
Table B4 Influence of wind power output on wind power marginal value
KA E/[ T (MWeh) 7] RGHEAT
K T3 IMW
REFEIME  HEME RHINME R MEBME MSEEO A WIEER bRl AT
10 3437206  14.9965 -111.24 0 2.806 4 0.9201 0 2512036 632372
20 3105723  14.9965 -131.24 0 25196 0.3004 0 197.1488 60 994.2
30 2995392  14.9965 -151.24 0 2.1676 -0.0758 0 1653875 592407
40 2084574  14.9965 -171.24 0 21671 -0.1250 0 1442560  57736.9
50 2930024  14.9965 -191.24 0 21300 0.0333 0 1189222 564556
60 2855348  14.9965 -191.24 0 2.0810 01901 0 1115623 553072
66.539 0 1931120  14.9965 -191.24  -184977 14113 02179 0 0 54 612.5
AR KD
% B5 RAfr K xt R abR N E S0
Table B5 Influence of total load on wind power marginal value
AR/ TG (MWeh) 7] RYEIT psgiil
REFEMIMI FREEANME R AR R EEiglEl P 28 AL AN AL WAVEERER  RCBRABRAE AT MW
288.938 0 14.996 5 -171.24 0 2.109 900 777 0.120 170 408 0 134.924 5 482219 161
288.965 0 14.996 5 -171.24 0 2.108 851 232 0.120 165 095 0 134.950 5 49882.3 166
291.148 3 14.996 5 -171.24 0 2.116 957 051 0.118 720 670 0 137.1405 51 883.9 172
296.259 0 14.996 5 -171.24 0 2.154 117 326 -0.118 114 915 0 142.0515 53901.8 178
297.307 4 14.996 5 -171.24 0 2.161 258 667 -0.074 251 243 0 1431509 55952.2 184
298.457 4 14.996 5 -171.24 0 2.167 0527 18 -0.124 977 910 0 144.256 0 57 736.9 189.2
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Table B6 Influence of transmission margin threshold on wind power marginal value

REMHE/ TG (MWeh) 7] RGBT B
AeFEE REANME HFHME % HIBRBR EEEIEIEN I 248 A S A B IR AR LB E FAITT !
298.457 4 14.996 5 -171.24 0 21671 -0.1250 0 144.256 0 57 736.9 -05
298.457 4 14.996 5 -171.24 0 21671 -0.1250 0 144.256 0 57 736.9 03
298.457 4 14.996 5 -171.24 0 21671 -0.1250 0 144.256 0 57 736.9 0.1
298.457 4 14.996 5 -171.24 0 21671 -0.1250 0 144.256 0 57 736.9 0
298.457 4 14.996 5 -171.24 0 21671 -0.1250 0 144.256 0 57 736.9 0.1
298.384 7 14.996 5 -171.24 0 2.1593 -0.022 4 0 144.278 1 57 782.5 0.3
3424422 14.996 5 -171.24 0 2.4803 1.0228 0 189.701 8 58 051.4 05
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