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Planning Optimization Method for Transmission and Consumption of Wind-

Thermal Bundled Based on Time Series Simulation

LIU Xinmiao', LIU Junlei', LOU Yuanyuan', LU Xun', LIU Zhengchao', ZHANG Donghui’,
XU Yunxia’, CHEN Yifu’

(1. Guangdong Power Grid Co. , Ltd. , Guangzhou 510620, China; 2. Sichuan Energy Internet Research Institute, Tsinghua
University, Chengdu 610000, China)

Abstract: Wind-thermal bundled transmission is an effective way to improve the efficiency of wind power transmission channels.

The ratio of wind-thermal bundled and the capacity of external transmission lines are important factors that affect the overall efficient

and economic operation. A planning optimization method for transmission and consumption of wind-thermal bundled is proposed.

Firstly, the planning target requirements for typical transmission and consumption of wind-thermal bundled are analyzed. Secondly,

starting from meeting the overall supply and demand balance of the system, an optimization model with the objective function of

minimizing the overall planning cost of wind-thermal bundled is established, which takes into account the constraints of safe and

stable operation of the system. Then, a planning optimization method based on time series simulation is proposed to solve the model

to compare and select the optimal solution with the smallest objective function. Finally, the effectivenesses of the proposed model

and method are verified through practical cases.
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Fig. 1 Architecture diagram of typical wind-thermal bundled
and delivery scenario
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Fig. 2 Optimization method for wind-thermal bundled and delivery planning
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Tab. 1 Planning and operation indicator results of scenario 1

AR WAL KL KA/ i AT

TR KE/MW (L[4 R/% At 4h R/%
1 2500 1.25 0 4000.00  42.91
2 2750 1.38 0 3999.88  44.81
3 3000 1.50 0 3995.13  46.68
4 3250 1.63 0 3975.35  48.47
5 3500 1.75 0.12  3936.33  50.11
6 3750 1. 88 0. 81 3903. 01 51.62
7 4000 2.00 1.85  3873.64  53.01
8 4250 2.13 3.09  3846.48  54.32
9 4500 2.25 4.47  3820.83  55.54
10 4750 2.38 5.94  3797.29  56.68
11 5000 2.50 7.45  3774.81 57.76

®2 HE—HEARAER

Tab. 2 Comprehensive cost results of scenario 1

WL FE ki GEEM KR

I gé’t}t‘j:i;ﬁ S B RIS B Q*i_’?‘
FE ik BE n

1 1.25 0 0 10382 31902 -21520
2 1.38 0 1 10382 35093 —24709
3 1.50 0 42 10382 38283 —27859
4 1.63 0 212 10382 41473 -30879
5 1.75 457 548 10382 44610 —33223
6 1.88 3329 834 10382 47466 —32921
7 2.00 8113 1087 10382 50100 -=30519
8 2.13 14 421 1320 10382 52557 -26434
9 2.25 22 063 1541 10382 54859 -20873
10 2.38 30 946 1743 10382 57016 -—13945
11 2.50 40 876 1937 10382 59052 -5857

INEHAI A 3 775 WA A s — el A R 5 X R
P IE LB KO R s DU TA SR B bR R 8%
JET RIS RN RS, 2R B NI IR 2 35
TRERR, EARSER MR AL, LR AR PR
NARBL, REE AR, RANGAE AN
-33223 7506, WMIEAEHF RS, B KHEAEHLHR 2 000
MW, XUHLEEHL K 3 500 MW, XLk BE HE R 1. 75:
1, iz N TR
4.3 HEZ:ARREFBEE

e ZF KU A7 L o 55 A LA SO B B >
PR T AR A 0. 1 JC/KWh, FHEIEEF 48
MERG ARG, 5 R—FER AR 0. 43
JU/RWh AH FEE A SR AN 3 FlEl 5 777

R3 BRAGERZNEERAERITLL
Tab. 3 Comparison of comprehensive cost results between

scenario 1 and scenario 2

Y — Y
V&S

TR g BRI FARA  WbFR HARA
JEATT T /it N i

1 1.25 0 -21 520 0 -21 520
2 1.38 0 -24709 0 -24709
3 1.50 0 -27 859 0 -27 859
4 1.63 0 -30879 0 -30879
5 1.75 457 -33223 106 -33 574
6 1.88 3329 -32921 774 -35 476
7 2.00 8113 -30519 1887 -36 745
8 213 14 421 ~26 434 3354 -37 501
9 2.25 22063 -20 873 5131 -37 805
10 2.38 30946 ~13 945 7197 -37 694
11 2.50 40 876 -5857 9506 -37227
VD& N
0 l:25 138 150 163 175 188 2.00 213 225 2.38 2.50
~5000F
~10000
R -15000
£ 220000
4z =25 000
& 30000t
~35000
~40 000~

—e— FEHLAR A 0.4370/kWh  ——FFHLA A0, 100/kWh
E5 #HR—FER_MNEGHARERITI
Fig. 5 Comparison of comprehensive cost results between

scenario 1 and scenario 2

SR FALFEHEASH 0. 1 TT/KWhET,
INGEA AR R -37 805 T 6, Kk HL 2 HL A 2 000
MW, KN TEZE 4 500 MW, XUKTEC HE 42 T
2H2.25 0 1, JUHBEE KA ATHRAAEE T+ 2 3 750
MW ., KUKHC R TF 2 1. 88 LA |, HIEAZICR A
o IO, Bl AR XUHL I AR A AN T 4 L
MR AZ AL e, AR E TR A
Wilisc Yy, HIH N AT A 35 AR P
K, dEMIBEAIRRKE TR LR G As , KUCHTHR X
HL LR A5 B — 25 4 T
4.4 BHE=.FELEREER

5 = O R AT R 56 G S 4R BE A O 4%630
mm’, HEMRETIAR LR G ARG R, 5
Bt 4x720 mm” AR SE A0S 4 AT 6 R .
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Tab. 4 Comparison of planning and operation indicator results

between scenario 1 and scenario 3

ik Y=
V&S

UES WLEC I KE s KA EIER XS KA EEA
LR /% NEEUh R I% R 1% /N EUh TR I%

1 1.25 0 4000.00 42.91 0.00 3999.34 46.74
2 1.38 0 3999.88 44.81 0.00 3990.22 48.75
3 1.50 0 3995.13 46.68 0.00 3961.58 50.64
4 1.63 0 3975.35 48.47 0.33 3918.63 52.35
5 1.75 0.12 3936.33 50.11 1.29 3885.08 53.92
6 1.88 0.81 3903.01 51.62 2.56 3854.01 55.37
7 2.00 1.85 3873.64 53.01 4.04 3825.17 56.71
8 2.13  3.09 3846.48 54.32 5.64 3798.67 57.96
9 2.25 4.47 3820.83 55.54 7.30 3773.80 59.14
10 2.38 5.94 3797.29 56.68 8.99 3749.40 60.24
11 2.50 7.45 3774.81 57.76 10.68 3725.88 61.27
20000

10 000 |
K GELAE LE
0

125 1.38 '1.50 1.63 '1.75 1.88 2.00 2.13 2.25°2.38 2.50°

JG

ENV

£ 10000 |

B

o
% =20 000

=30 000 r

“40000° i, 4x720mm’ - MEARE: 4x630 mm’

E6 HE—FHsE=mEERAXTLL
Fig. 6 Comparison of comprehensive cost results between

scenario 1 and scenario 3
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