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Abstract

The power transfer capability has been recently highlighted as a key issue in many utilities with the
power system more stressed and heavy loaded. The total transfer capability in the KEPCO power
system is determined mainly by the voltage stability limit and many approaches for enhancement of
the total transfer capability has been consistently performed.

In this paper, a new transfer capability index to locate the STATCOM(Static Synchronous
Compensator) effectively for enhancing the total transfer capability from a static voltage stability
viewpoint 1s presented and it is applied to a small scale power system of IEEE 39-bus test system in
order to show the effects of this index. In addition, the effect of transient stability as well as voltage
stability to the total transfer capability when loads are increased is analyzed using this small scale
power system.
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21 2. IEEE 39 2M HIAE AJAH
Fig. 2. IEEE 39 bus system for testing
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23 1. |EEE 39 24 AJARIS| MEAZTRAIAS[ St o
Table 1. Data of generation and load in the IEEE
39 bus system

PRI L gAF
Mo | 2R pu | o | TR | FE) SR
MW | IMvar] | IMW] | [Mvar]
1 1 1.030 0.0 0.0 0.0 0.0
2 1 1.027 0.0 0.0 0.0 0.0
3 1 | 1.009 | 322.0 2.4 0.0 0.0
4 1 10999 | 500.0 184.0 0.0 0.0
5 1 |1.012 0.0 0.0 0.0 0.0
6 1 | 1.017 0.0 0.0 0.0 0.0
7 1 | 1.002 | 233.8 &84.0 0.0 0.0
8 1 10.999 | 522.0 176.0 0.0 0.0
9 1 1.018 0.0 0.0 0.0 0.0
10 1 1.031 0.0 0.0 0.0 0.0
11 1 1.024 0.0 0.0 0.0 0.0
12 1 1.010 75 3.0 0.0 0.0
13 1 | 1.023 0.0 0.0 0.0 0.0
14 1 | 1.009 0.0 0.0 0.0 0.0
15 1 10999 | 320.0 153.0 0.0 0.0
16 1 1.011 | 329.0 32.3 0.0 0.0
17 1 1.007 0.0 0.0 0.0 0.0
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Table 4. Transfer capability indices of load buses

walwa| Ay e wdd
W |5 R pu | | TR TR
[MW] | [Mvar] | [MW] | [Mvar]
18| 1 |1.006 | 1580 | 30.0 0.0 0.0
19 | 1 |1.061 0.0 0.0 0.0 0.0
20 | 1 | 1.005| 628.0 | 103.0 0.0 0.0
21 | 1 | 1.005| 274.0 | 115.0 0.0 0.0
22 1 1 | 1017 | 300.0 | 100.0 0.0 0.0
23 | 1 | 1012 ] 2475 | 84.6 0.0 0.0
24 1 1 | 1.015| 3086 | -92.2 0.0 0.0
25 1 1 | 1.034 | 2240 | 472 0.0 0.0
26 | 1 | 1011 ] 139.0 17.0 0.0 0.0
27 1 1 | 1001 | 281.0 | 755 0.0 0.0
28 | 1 | 1.017 | 206.0 276 0.0 0.0
29 | 1 | 1.027 | 2835 26.9 0.0 0.0
30 | 2 [1.030| 0.0 0.0 250.0 | 165.8
31 | 2 [1.030| 0.0 0.0 520.7 | 365.5
321 2 [1030| 0.0 0.0 650.0 | 387.3
331 2 [1030| 0.0 0.0 632.0 | 275.1
341 2 [1030| 0.0 0.0 508.0 | 190.8
35| 2 [1.030] 0.0 0.0 650.0 | 301.0
36 | 2 [1.030] 0.0 0.0 560.0 97.6
37 1 2 [1.030| 0.0 0.0 540.0 | 1114
381 2 [1.030| 0.0 0.0 830.0 | 191.9
39 | 3 [1.030| 0.0 0.0 198.7 334
E 2 AXIofD} BRIojzel RaME
Table 2. Connection lines between A and B areas
No | M= Ws 45 42
FROM BUS| TO BUS
1 Line 2 1 39
Line 5 3 4
Line 20 16 15
E 3 HaMEo MExRe MHsHgY
Table 3. Line flows in the connection lines and
TTC
1% A= RERER
No- "EROM BUS | TO BUS [MW]
1 1 39 195.91
2 3 4 547.45
3 16 15 534.56
Al CAAEHEF) 1277.92
(224

A
s A | sAeRAS =
HS
1 A 0.00993 23
2 A 0.01162 21
3 A 0.01840 8
4 B 0.02188 4
5 B 0.02262 3
6 B 0.02093 5
7 B 0.02789 2
8 B 0.03019 1
9 B 0.02089 6
10 B 0.01477 17
11 B 0.01703 11
12 B 0.02061 7
13 B 0.01563 15
14 B 0.01572 14
15 B 0.01690 12
16 A 0.01352 18
17 A 0.01601 13
18 A 0.01757 9
19 A 0.00568 28
20 A 0.00476 29
21 A 0.01212 20
22 A 0.00758 26
23 A 0.00803 25
24 A 0.01225 19
25 A 0.01142 22
26 A 0.01507 16
27 A 0.01753 10
28 A 0.00980 24
29 A 0.00702 27
E 5 ZH ZM0|| STATCOM [400MVar] AX|A|
MHEMBS
Table 5. TTC when a STATCOM is installed in
each bus
P — AAFEHDE=F o
A EAHE [MW] T4
1 1278.872 19
2 1298.409 18
3 1322.13 14
4 1368.022 11
5 1390.708 8
6 1390.724 6
7 1413.306 2
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11 1390.742 4 2®'E Az S7F Al71aL, BAY o] HR7| e
12 1390.971 3 WA ERS A2 AaAlA 7FaA 7 7ESsE A3 gAL
13 1390.708 7 101 A& Line 29] & Ao t5}e] [PLAN &1
14 1368.079 10 _ _
5 1323.102 13 Ay} PSS/E Z21S ALS-sle] Aqterd e} 3}
16 1300.384 15 T MY EE ATstHh Folel o] T w2
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22 1278.156 26 o4 9l
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26 1278.743 20 i i
27 1278.335 24 i 1
28 1278.652 21
29 1278.558 23 I, ¢ i
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