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Fig.1 18-bus system
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Tab.2 Bus data of 18-bus system

) RWHLY) T e KPS sl
’ /MW /MW - /MW /MW
1 0 550 10 7500 940
2 3600 840 11 5400 7000
3 0 1540 12 0 1900
4 0 380 13 0 1100
5 7600 6390 14 5400 320
6 0 1990 15 0 2000
7 0 2130 16 4950 1320
8 0 880 17 0 4000
9 0 2590 18 1420 0
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Tab.3 Branch data of 18-bus system
wWoEY) RAZ KR/

SCERYS ETTRL ORTR 2 MW SR km
1 1 2 0.0176 2300 1 70
2 1 11 0.0102 2300 0 40
3 2 3 0.0348 2300 1 138
4 3 4 0.0404 2300 1 155
5 3 7 0.0325 2300 1 129
6 4 7 0.0501 2300 0 200
7 4 16 0.0501 2300 0 200
8 5 6 0.0267 2300 1 106
9 5 11 0.0153 2300 0 60
10 5 12 0.0102 2300 0 40
11 6 7 0.0126 2300 1 50
12 6 13 0.0126 2300 0 50
13 6 14 0.0554 2300 0 220
14 7 8 0.0151 2300 1 60
15 7 0.0318 2300 0 126
16 7 13 0.0126 2300 0 50
17 7 15 0.0448 2300 0 178
18 8 9 0.0102 2300 1 40
19 9 10 0.0501 2300 1 200

20 9 16 0.0501 2300 0 200
21 10 18 0.0255 2300 0 100
22 11 12 0.0126 2300 0 50
23 11 13 0.0255 2300 0 100
24 12 13 0.0153 2300 0 60
25 14 15 0.0428 2300 0 170
26 16 17 0.0153 2300 0 60
27 17 18 0.0140 2300 0 55
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T A D T 34000 J5 oG AFEEERE R FER DT
3.8x10° t, 4 F SO, HEik > T 3310 t, % AR
LA 1000 JT/t BT SO, HETS 2% 1.26 JC/kg 758, J5
%A WAERE K i AR HE %€ B IS T 380000 1
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Tab.4 EPP parameters of 18-bus system

EPP EPP W e PO A5 B AR/ EPP EPP W e ERE S %
w% %km wms MW Sielomw | ws g g MV e aw) )

1 EPP2 1 55.0 121 12 EPP1 9 310.8 99

2 EPP3 2 67.2 132 13 EPP6 9 1295 200

3 EPP1 3 154.0 104 14 EPP2 10 75.2 120

4 LPP4 3 61.6 150 15 EPP1 11 910.0 101

5 EPP1 4 30.4 103 16 EPP6 11 350.0 202

6 EPP2 5 4473 119 17 EPP1 12 190.0 103

7 EPP1 6 199.0 100 18 EPP2 13 88.0 119

8 EPP5 6 79.6 161 19 EPP5 14 32.0 170

9 EPP1 7 2343 102 20 EPP3 15 80.0 131

10 EPP3 8 79.2 130 21 EPP1 16 1452 105

11 EPP4 8 352 140 22 EPP2 17 360.0 123
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Tab.5 Coal consumption and composite desulfurization rate of 18-bus system
) WS RBBRE/ (g (kW-h)!] ZEEBBRACE /% | k)WY KRR/ (g (kWeh)T] ZREBERALRE /%
303 93.1 14 300 95.2
5 290 96.4 16 297 94.6
10 295 96.1 18 315 91.0
11 305 95.5
K6 ISTREAZIMBERTHMYUFTRILER
Tab.6 Comparison among planning schemes for three cases of 18-bus system
i 7 7l 4 IS a9 S TR EPP # EPP % MR R SO,
- T AR/ #E/TIOG BE/I00 oMW dFERL HEECEA
1(1),2(2),7(1),10(1),12(1),13(2),
A 14(2),16(1),17(1),18(2),19(3), 712207 480600 231607 2262 5.5%107 32764
21(1),22(1),25(1),26(2),27(1)
1(1),2(2),7(1),10(1),12(1),13(2),
B 14(2),16(1),17(1),18(2),19(3), 514600 514600 0 0 5.88x107 36074
21(1),22(1),25(2),26(2),27(1)
1(1),2(2),7(1),10(1),11(1),12(2),
C 13(2),14(2),17(1),18(2),19(3), 722207 490600 231607 1881 5.57x107 34080

21(1),22(1),25(1),26(2),27(1)
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AR B T AR R A SO, HECRE W 2 T Rk
THFE A SO, HERCE S A F 6 H b | R g v /b
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T C ARk Re A R ) LA 2 A kAT
W AERH ) 24 1881 MW, G faf /K- e € B %
X7 5.2 %, % v 4 B 4 0% AF BE I g 04 #E 1 DL &
SO, HECE BARES L 7 % B AR KBEAL (R TR
LA R REROR T DI RCR RS B T4 R I
H5H%EAM, TE C IR 80T 381 MW,
BTN ARZ T 10000 J1 70,
FEAMIFTECHAREAHE Bl & A8
L7, WHREE 7 MR 4 ATHL R A o6 T L
TEABAR P RERL IR TECE SN 9,
12,15 FRRBALCRL | 45 | T A7 45 W% AR 458 v Y BE AR FL
I RBEATEHEESER VRS MES N1 8,138
£ IS HAEARGE 2 MBERTMYATEMN
EPP BELLE

Tab.7 Comparison of EPP capacity between planning
schemes for two cases of 18-bus system

EPP i EPP#H/MW | EPP i EPP AFiL/MW
WS HS FREA FEC| HT OHT O FEA FEC
1 1 0 55.00 12 9 310.80 127.31
2 2 0 6720 | 13 9 0 63.02
3 315400 12119 || 14 10 7513 7520
4 3 0 61.60 | 15 11 910.00 124.79
5 4 0 30.40 16 11 0 62.40
6 5 0.03 10592 | 17 12 190.00 12237
7 6 199.00 12604 | 18 13 4435  88.00
8 6 0 7829 | 19 14 0 32.00
9 7 234.30 123.57 20 15 0 80.00
10 8 0 7920 | 21 16 14520 120.04
11 8 0 3520 || 22 17 0.01 102.47
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fife, A BRI 7 2840 I D B F 3RoR 31X 3 Rl &)
VEISER o SN

& 12T, 5HFEEME, 7% DN
RCHL TR P ECT B AR BR8N E BRI T
HL 2R 4 08 R0 D T AT B R D T FE 2 AN SO, HE TR
W T R G R TR SO, HE B A P H
bR, HED S5 HFEF HARBERERCE T %% AL
A RIS D WA BT AR Rk T R



® R R %33 %

©) 3
L E kba b e B Eﬁggﬁ
24 26 27 00832 270 2 5662000
25 24 34 01647 220 1 10611000
26 24 33 0.1448 240 1 9399000
27 33 34 01265 270 1 8288000
28 27 36 00915 270 1 6167000
29 27 38 02080 200 2 13237000
30 36 37 01057 270 1 7025000
(E] 31 34 35 00491 270 2 3591000
32 35 38 01980 200 1 12631000
\ ® 33 37 39 00283 270 1 2329000

1L

3 34 37 40 01281 270 1 8389000
5 35 37 4202105 200 1 13388000
T 3 36 39 4202030 200 3 12934000
37 40 4200932 270 1 6268000
- Ale 38 38 42 00907 270 3 6116000
39 32 43 00309 1400 1 35957000
%) 40 4 44 01206 270 1 7934000
%) 41 44 45 01864 200 1 11924000
‘ir_"l <) 4 19 32 00195 1800 1 23423000
43 46 19 00222 1800 1 26365000
o— KHHL 44 46 16 0.0203 1800 1 24319000
—> i 45 18 19  0.0125 600 1 8178000
O 230kV 46 20 21 00125 600 1 8178000
[ 500 kv 47 42 43 00125 600 1 8178000
R © 1 ooms w0 o s
— O, RENd 50 46 10 00081 2000 0 10889000
> 463 B R E 51 4 11 02246 240 0 14247000
Fig.2 46-bus system 52 5 11 00915 270 0 6167000
- ) 53 46 6 00128 2000 0 16005000
R 846 TRRENXBER 54 46 300203 1800 0 24319000
Tab.8 Branch data of 46-bus system 55 16 28 00222 1800 0 26365000
e L BUEY B A 56 16 32 00311 1400 0 36213000
S T T 57 17 3200232 1700 0 27516000
1 1 7 0.0616 270 1 4349000 58 19 25 0.0325 1400 0 37748000
2 1 2 01065 270 2 7076000 59 21 25 0.0174 2000 0 21121000
3 4 9 00924 270 1 6217000 60 25 32 00319 1400 0 37109000
4 5 9 01173 270 1 7732000 61 31 32 00046 2000 0 7052000
5 5 8§ 01132 270 1 7480000 62 28 31 0.0053 2000 0 7819000
6 7 § 01023 270 I 6823000 63 28 30 00058 2000 0 8331000
7 4 > 00566 270 2 4046000 64 27 29 00998 270 0 6672000
8 2 > 00324270 2 2381000 65 26 29 00541 270 0 3894000
190 g ii 21322 2‘2‘8 ; 18]729637(&% 66 28 41 00339 1300 0 39283000
i D 4 0010 210 > 5106000 67 28 43 00406 1200 0 46701000
b o s 01Sl4 240 5 9803000 68 31 41 00278 1500 0 32632000
3 1 8 01805 220 L 11570000 69 32 41 00309 1400 0 35957000
14 ;s 0 01073 270 L 7126000 70 41 43 00139 2000 0 17284000
15 18 20 01997 200 1 12732000 71 40 45 02205 180 0 13994000
16 19 21 00278 1500 1 32632000 72 15 16 00125 600 0 8178000
17 16 17 00078 2000 1 10505000 & 46 I 00125 600 0 8178000
18 17 19 00061 2000 1 8715000 74 24 25 00125 600 0 8178000
19 14 26 0.1614 220 1 10409000 75 29 30 00125 600 0 8178000
20 14 22 0.0840 270 1 5712000 76 40 41 0.0125 600 0 8178000
21 2 26 00790 270 1 5409000 77 2 300125 600 0 8178000
2 20 23 00932 270 2 6268000 78 5 6 00125 600 0 8178000
23 23 24 00774 270 2 5308000 79 9 10 00125 600 0 8178000
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Tab.9 Bus data of 46-bus system
gy RO S RBAL S RPL i)
E/MW /MW /MW /MW E/MW  E/MW
1 0 0 17 1000 0 33 0 229.1
2 0 443.1 18 0 0 34 221 0
3 0 0 19 773 0 35 0 216
4 0 300.7 20 0 1091.2 36 0 90.1
5 0 238 21 0 0 37 212 0
6 0 0 22 0 81.9 38 0 216
7 0 0 23 0 458.1 39 221 0
8 0 72.2 24 0 478.2 40 0 262.1
9 0 0 25 0 0 41 0 0
10 0 0 26 0 231.9 42 0 1607.9
11 0 0 27 54 0 43 0 0
12 0 511.9 28 730 0 44 0 79.1
13 0 185.8 29 0 0 45 0 86.7
14 944 0 30 0 0 46 599 0
15 0 0 31 310 0
16 1366 0 32 450 0
K10 46 THRERGHELB S8
Tab.10 EPP parameters of 46-bus system
EPP EPP WAL RS % EPP EPP - PR T LA/
45 g oge MV mwy || HE s e MW S w1
1 EPP1 2 44.31 115 13 EPP2 23 27.49 115
2 EPP3 4 24.06 130 14 EPP2 24 43.04 122
3 EPP5 4 15.04 145 15 EPP4 26 18.55 140
4 EPP1 5 28.56 110 16 EPP3 33 16.04 132
5 EPP2 8 6.50 117 17 EPP6 35 10.80 200
6 EPP1 12 56.31 113 18 EPP5 36 7.21 163
7 EPP4 12 35.83 142 19 EPP3 38 19.44 135
8 EPP2 13 16.72 121 20 EPP1 40 3145 116
9 EPP1 20 120.03 105 21 EPP1 42 144.71 114
10 EPP3 20 76.38 125 22 EPP3 42 112.55 134
11 EPP5 22 4.10 159 23 EPP1 44 8.70 107
12 EPP1 23 45.81 108 24 EPP2 45 7.80 123
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Tab.11 Coal consumption and composite desulfurization rate of 46-bus system
RS RAERE/ (g (W -h)] ZEEIRBECE /% || KT RS R/ (g (kW-h)] Z5G BRECE /%
14 303 93.1 31 315 91.1
16 295 96.3 32 311 91.4
17 299 96.1 34 313 90.8
19 308 95.7 37 314 90.6
27 320 90.2 39 316 91.3
28 309 95.2 46 310 92.1
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Tab.12 Comparison among planning schemes for three cases of 46-bus system
Jrk 7l 2 E‘%‘Z’y’gﬁk 4@%&&% EPP T’% EPP % EJ%X%?)‘% EJ% S0,
K/ATE W|BE/ BT W/ATT it /MW HFER L HECE
3(1),11(1),16(1),18(1),20(1),46(2),47(2),
49(2),50(1),52(2),54(1),59(1),60(1),61(1
D 6351§:63E1;:6451§:66§1;:7?)5];:7121;:7321;: 289144 250152 38992 348 1.094x107 8000
74(3),75(1),76(1),77(1),78(2),79(1)
11(1),16(1),18(1),2(1),46(2),47(3),49(2),
1 2(2 1 4(1 1 1 1(1
E 2(2)51;:2321;:22E1;:2751;:ggilizg%l;:%il;: 269506 269506 0 0 1.154x 107 8670
74(3),75(1),76(1),77(1),78(1),79(1)
8(1),11(1),16(1),22(2),33(1),46(3),47(2),
F 49(2),50(1),52(2),53(1),55(1),60(1),61(1), 296440 257448 38992 311 1.102x 107 8331

62(1),63(1),64(1),65(2),68(1),70(1),71(1),
73(1),74(3),75(1),76(1),77(2),78(2),79(1)
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Pattern recognition based on principal component analysis and probabilistic
neural networks for partial discharge of power transformer
YUAN Jinsha,SHANG Haikun

(College of Electrical and Electronic Engineering, North China Electric Power University,Baoding 071003, China)
Abstract: For reducing the high dimension of original characteristic parameters in partial discharge pattern
recognition of power transformer,PCA ( Principal Component Analysis) is applied to extract new principal
component factors,which represents the original characteristic parameters sufficiently. PNN (Probabilistic
Neural Network) classifier is used to train and recognize the characteristic vectors before and after the
dimension reduction respectively. It is found that,the extraction of new principal component factors mitigates
effectively the load of PNN classifier and its effectiveness of pattern recognition is better than that of
traditional BPNN classifier.
Key words:
discharge; pattern recognition

principal component analysis; probabilistic neural network; power transformers; partial
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Two-level planning of transmission system with optimal placement
of efficiency power plants
ZHENG Jing',WEN Fushuan',LI Li*, WANG Ke?,GAO Chao?
(1. School of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. Guangdong Power Dispatching Center,Guangzhou 510600, China)

Abstract: The principle of optimal EPP (Efficiency Power Plant) placement is proposed and with the
consideration of the optimal EPP placement,a two-level planning model based on two-level planning theory
is developed for transmission system,of which,the upper model takes the minimum total cost of
transmission system and EPP investment as its objective while the lower model takes the minimum cost of
EPP investment as its objective. With the interaction between two levels,the transmission system planning
scheme is finally determined by the upper model. A hybrid algorithm combining genetic algorithm and
primal-dual interior method is adopted to solve the proposed planning model. Results of case study for
18-bus and 46-bus systems verify the feasibility and efficiency of the proposed model and algorithm.

Key words: transmission system; efficiency power plant; planning; genetic algorithms; primal-dual interior

method; models



	页面提取自－电力自动化设备1306-3.pdf
	页面提取自－电力自动化设备1306-4

