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Tah.1 Data of thermal units

BL Tiss Wiail LIEYR, PR, MRBRA, 8P
4 MW JI/MW (MW-h™)  (MW-h™) (JC-MW™) A&/IG

G, 300 50 15 10 90 200
G, 260 40 20 15 120 550
Gy 220 30 25 20 120 550
G, 150 20 30 25 150 850
Gs 150 15 35 30 180 900

R22h REMATAE AN
Tab.2 Available wind power of a given day

GNP CIDEEPAN CIEEPA
it/ MW HE/MW HE/MW
01:00 214 07:00 230 13:00 143 19:00 91
02:00 147 08:00 191 14:00 152 20:00 120
03:00 152 09:00 163 15:00 126 21:00 124
04:00 91 10:00 142 16:00 154 22:00 153
05:00 118 11:00 126 17:00 111 23:00 125
06:00 157 12:00 166 18:00 77 24:00 151
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Tab.3 Load data of a given day in case A

01:00 873 ||/ 07:00 937 13:00 1072 |]19:00 1136
02:00 828 ||08:00 1012 || 14:00 1003 ||20:00 1188
03:00 798 ||09:00 1094 || 15:00 951 ||21:00 1212
04:00 752 10:00 1126 || 16:00 941 |[22:00 1243
05:00 743 11:00 1103 || 17:00 1017 |]23:00 1163
06:00 853 12:00 1138 || 18:00 1085 ||24:00 1092
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Fig.1 Output of thermal units when load curve
is smooth and before CCGT is put in
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Tab.4 Evaluation index of wind power absorption in case A
RN EFIN /%, I CHR /%,
i % B L4 J @B
LA CCGT HI BIA CCGT )& 3IA CCGT I 5IA CCGT Ji

01:00 47.1,G; 41.1,G, — —
02:00 58.2,G; 50.1,CCGT 11.1,G; 20.0,ST,
03:00 49.3,G; 44.6,CCGT 8.9,G; 10.8,ST,
04:00 60.4,G; 55.9,G, 11.1,G; 5.7,G,
05:00 55.6,G; 45.3,G, 5.6,G, 5.7,G,
06:00 14.0,G,4 39.7,G, 11.1,G; 15.3,8T,
07:00 14.7,G, 33.9,G, 11.1,G; 6.4,ST,
08:00 16.0,Gs 30.7,G, 20.0,G4 20.0,ST,
09:00 39.3,Gs 38.3,6, 23.3,Gs 16.0,ST,
10:00 54.7,Gs 45.8,G, 20.0,G4 17.5,G,
11:00 34.7,Gs 43.2,G, 20.0,Gs 12.6,G,
12:00 24.0,Gs 41.3,G, 10.7,Gs 11.9,G,
13:00 12.0,Gs 49.8,G, 16.7,G,4 11.6,ST,
14:00 64.0,G, 44.2,G, 16.7,G,4 11.2,8T,
15:00 54.7,G, 39.8,G, 9.3,G,4 44,6,
16:00 58.6,G, 47.4,G, 8.9,Gs 10.3,ST,
17:00 23.3,Gs 54.8,G, 23.3,Gs 17.6,ST,
18:00 46.7,Gs 62.5,G, 23.3,Gs 14.6,ST,
19:00 70.7,Gs 70.0,G, 23.3,Gs 17.6,G,
20:00 85.3,Gs 71.6,G, 15.3,Gs 17.6,G,
21:00 98.7,Gs 85.1,G, 13.3,Gs 17.6,G,
22:00 100,014 85.8,G, 1.3,Gs 0.8,G,
23:00 80.0,Gs 79.7,CCGT 20.0,Gs 16.6,ST,
24:00 60.0,Gs 67.5,CCGT 20.0,Gs 14.5,ST,
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Fig.2 Output of thermal units when load curve
is smooth and after CCGT is put in
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Tab.5 Load data of a given day in case B

18:00 24:00

71 7 / 71 17 / i far / UiV
% A % L o % i+ %
i 2 MW Fi 2 MW REL MW %l MW

01:00 843 |/ 07:00 887 13:00 1102 || 19:00 1156
02:00 789 |/ 08:00 1162 | 14:00 753 ||20:00 1205
03:00 608 |[09:00 945 15:00 1100 ||21:00 1090
04:00 948 10:00 1140 | 16:00 891 22:00 1060
05:00 1006 || 11:00 1153 | 17:00 1067 ||23:00 1113
06:00 983 12:00 1188 || 18:00 1135 ||24:00 952
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Tab.6 Wind power utilization rate and load shedding of
a given day in case B

21 DS 13 E ) i = it % WA it/
£/% MW /% MW
01:00 100(100) 0(0) 13:00  100(100) 106(0)
02:00 100(100) 0(0) 14:00 0(0) 0(0)
03:00 0(0) 0(0) 15:00 100(100) 96(0)

04:00 100(100) 124(0) 16:00 39.0(54.1) 0(0)
05:00 100(100) 30(0) 17:00  100(100) 0(0)
06:00  100(100) 0(0) 18:00  100(100) 0(0)
07:00 17.8(81.4) 0(0) 19:00  100(100) 0(0)
08:00 100(100) 0(0) 20:00  100(100) 0(0)
09:00 40.5(100) 0(0) 21:00 84.7(100) 0(0)
10:00  100(100) 0(0) 22:00 94.8(100) 0(0)
11:00  100(100) 0(0) 23:00 100(100) 0(0)
12:00  100(100) 69(0) 24:00 42.4(100) 0(0)
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Tab.7 Evaluation index of wind power absorption in case B

TN RN/ %, T T C Y 2 /9%,
i 2 @ HLZH Fr gL
5/ A CCGT AT BIA CCGT /& 51 A CCGT /i 5l A CCGT J&

01:00 66.7,G; 52.6,G, — —
02:00 70.6,G, 47.0,G, 11.1,G;4 20.0,ST,
03:00 68.9,G; 41.3,G, 8.9,G, 18.0,ST,
04:00 20.0,G, 48.9,G, 23.3,G;5 20.0,ST,
05:00 40.0,G, 56.4,G, 23.3,G; 20.0,ST,
06:00 26.7,Gs 50.8,G, 20.0,G; 6.6,ST,
07:00 6.7,Gs 45.1,G, 20.0,Gs 18.0,ST,
08:00 30.0,Gs 52.6,G, 23.3,G;5 20.0,ST,
09:00 15.3,G; 47.0,G, 16.7,G, 7.2,ST,
10:00 38.7,Gs 54.5,G, 23.3,G;5 20.0,ST,
11:00 58.0,G;5 62.1,G, 19.3,G; 13.8,ST,
12:00 40.0,Gs5 60.2,G, 18.0,G; 1.9,G,
13:00 20.0,Gs 49.8,G, 20.0,Gs 18.7,ST,
14:00 50.0,G, 44.2 .G, 20.0,Gs 18.0,ST,
15:00 23.3,G; 51.7,G, 23.3,G5 20.0,ST,
16:00 32.0,Gs 58.7,G, 10.0,G, 18.0,ST,
17:00 55.3,G; 66.2,G, 23.3,G;s 20.0,ST,
18:00 78.7,Gs 73.8,G, 23.3,G; 14.7,ST,
19:00 83.3,Gs 76.4,G, 4.7,Gs 2.6,G,
20:00 96.7,Gs 70.7,G, 13.3,G; 5.7,G,
21:00 76.7,Gs 65.1,G, 20.0,Gs 12.3,ST,
22:00 56.7,Gs 59.4,G, 20.0,G; 7.8,ST,
23:00 45.3,Gs 53.8,G, 20.0,G, 6.3,ST,
24:00 25.3,G; 48.1,G, 20.0,Gs 18.0,ST,
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Influence of wind power absorption level by CCGT
on power system operational index

LIU Jichun',LIU Yang', TIAN Wei?
(1. College of Electrical Engineering and Information,Sichuan University,Chengdu 610065, China;

2. College of Armour Engineering,Illinois Institute of Technology,Chicago 60616,USA)
Abstract: A bi-level CCGT(Combined Cycle Gas Turbine) model is built based on its mode and component

models,which may decrease the variable dimension and compute the output of each unit quickly. An analysis

model is built and solved by the mixed integer programming method,which analyzes the influence of CCGT

participating in the wind power absorption on the indexes of system safe and economic operation,such as

system operating cost,unit capacity utilization rate,re-climbing lasting time,load shedding lasting time,wind

power utilization rate,etc. Results of case analysis show that,the simple pursuance of large wind power

integration will spoil the system operational indexes while the introduction of CCGT may improve them

significantly.
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