
REFERENCES
1. 300MW Thailand-Malaysia HVDC Interconnection System, 2003. Available from

ะ www.egat.co th/hvdc/INTRODUCTION.HTML,
2. p. Kundnr, Power System Stability and Control. New York: McGraw-Hill, 1994.
3. K.R. Padiyar, M.A. PAI, c. Radhakrishna “A versatile system model for the

dynamic stability analysis of power systems including HVDC links”, 
IEEE Transaction on Power Systems, 1981, pp: 1871-1879.

4. G.M. Huang, V. Krishnaswamy “HVDC controls for power system stability”,
IEEE, 2002, pp : 597-602.

5. Y.p. Wang, N.R. Watson, H.H. Chong “Modified genetic algorithm approach to
design of an optimal PID controller for AC-DC transmission system”, 
Electric Power System Research, 2002, pp : 59-69.

6. P.K. Dash, A. Liew , A. Routray, “Design of robust controllers for HVDC links in
AC-DC power system”, Electric Power System Research, 1995, pp : 201- 
209.

7. K.G. Narendra, K. Khorasani, V.K. Sood, R. V. Patel “Intelligent current
controller for an HVDC transmission link”, IEEE Transaction on Power 
Systems, voltage 13, no 3, August 1998, pp : 1076:1083.

8. K. Ogata, Modern Control Engineering, Prentice Hall International, 1997.
9. A.s. AlFuhaid, M . s .  Mahmoud, M.A. El-Sayed “Modelling and control of high-

voltage AC- DC power systems”, Journal o f the Franklin Institute”, 1999, 
pp: 767-781.

10. V.Vittal, M.H. Khammash, C.D. Pawloski “Analysis of control performance for
stability robustness of power system“, Proceeding o f the 3 2nd Conference 
on Decision and Control, San Antonio, Texas, 1993, pp: 2341-2346.

11. ร. Venkataraman, M.H. Khammash, V. Vittal “Analysis and synthesis of HVDC
controls for robust stability of power system”, IEEE Transaction on 
Power System, 1995, pp : 1933-1938.

12. J. Arrilaga, High Voltage Direct Current Transmission 2nd Edition, The Institution
of Electrical Engineers London, 1998

13. 300 MW HVDC Interconnection behveen Thailand and Malaysia. Available from
: www.ptd.siemens.de.

14. p.w. Sauer, M.A. PAL Power System Dynamics and Stability, Prentice Hall,
1998.

15. P.M. Anderson, A.A Fouad, Power System Control and Stability, The Iowa State
University Press, 1997.

16. p Kumkratug, HVDC transmission line modeling and analysis, Thesis no. ET-99-
12, Asian Institute of Technology, 1999.

17. K. Ogata, State Space Analysis o f Control Systems, Prentice Flail International,
1967

18. W.L. Brogan, Modern Control Theory, Prentice Hall International Edition, 1991.
19. D. Banjerdpongchai, Control System Theory, Control System Research

Laboratory Department of Electrical Engineering Chulalongkorn 
University, 2002.

http://www.egat.co
http://www.ptd.siemens.de


81

20. R.D. Zimmerman. C.E. Mnrillo-Sachez. D. Gan. User's Manual : MATPOWER
A hdATLAB Power System Simulation Package Version 3.00, Power 
Systems Engineering Research Center School of Electrical Engineering 
Cornell University Ithaca NY, 2005.

21. การไฟฟ้าฝ่ายผลิตแห่งประเทศไทย, Switching and Transmission Line Diagram
[Online]. 2004. Available from :
http://control.egat.co.th/indv/epsds/index.htm22. P. Chonglertvanichkul, N. A. Wahab, c. Bartzsch et all, “รนbsynchronous Torsial
Interaction Between Large Thermal Generators and the HVDC 
Interconnection between Thailand and Malaysia”, Cepsi l2Pattaya 
Thailand, 1998, pp: 89-95

http://control.egat.co.th/indv/epsds/index.htm


A PPE N D IX



83

A PPE N D IX  A

Table A.l Bus data of Southern Thailand transmission network
B us T y p e Pd Q d G s Bs A re a V m V a b a s e K V Z o n e V m a x V m in H V D C

1 3 3 0 5 .9 72 .1 0 0 1 1 .02 -7 .9 34 5 1 1.1 0 .9 0
2 2 77 .9 18 .7 0 0 1 1 .03 0 345 1 1.1 0 .9 0
3 2 8 .7 3 4 0 0 1 1 .03 0 345 1 1.1 0 .9 0
4 2 52 .9 2 6 .5 0 0 1 1 .03 0 34 5 1 1.1 0 .9 0
5 2 0 0 0 0 1 1.01 0 34 5 1 1.1 0 .9 0
6 1 0 0 0 0 1 1.01 0 34 5 1 1.1 0 .9 1
7 1 2 6 .6 13 .7 0 4.1 1 1 0 34 5 1 1.1 0 .9 0
8 1 55 .7 13 0 6 1 1 0 34 5 1 1.1 0 .9 0
9 1 2 3 .8 9 .2 0 0 1 1 0 34 5 1 1.1 0 .9 0

10 2 169 .6 8 9 .8 0 0 1 1 0 34 5 1 1.1 0 .9 0
11 1 51 .5 4 .3 0 16 1 1 0 345 1 1.1 0 .9 0
12 1 4 0 .8 17 .2 0 0 1 1 0 34 5 1 1.1 0 .9 0
13 1 45 .1 19 .5 0 2 1 .7 1 1 0 34 5 1 1.1 0 .9 0
14 1 139 7 5 .8 0 8 6 .5 1 1 0 34 5 1 1.1 0 .9 0
15 1 52 2 5 .2 0 11 .8 1 1 0 345 1 1.1 0 .9 0
16 1 36 .8 17 .9 0 4 .4 1 1 0 34 5 1 1.1 0 .9 0
17 1 1 1 9 .9 5 2 .9 0 0 1 1 0 34 5 1 1.1 0 .9 0
18 1 101 8 0 23 .2 1 1 0 34 5 1 1.1 0 .9 0
19 1 123 .2 4 6 .6 0 0 1 1 0 3 4 5 1 1.1 0 .9 0
20 1 41 14 .4 0 0 1 1 0 3 4 5 1 1.1 0 .9 0
21 1 88 .3 4 4 .8 0 3 7 .2 1 1 0 34 5 1 1.1 0 .9 0
22 1 2 9 8 .7 108 .1 0 0 1 1 0 34 5 1 1.1 0 .9 0
23 1 52 .8 10 .6 0 0 1 1 0 34 5 1 1.1 0 .9 0
24 1 56 .6 3 0 .9 0 0 1 1 0 34 5 1 1.1 0 .9 0
25 1 59 .3 2 5 .7 0 0 1 1 0 3 4 5 1 1.1 0 .9 0
26 1 56.1 8 .7 0 0 1 1 0 34 5 1 1.1 0 .9 0
27 1 2 9 .6 8 .3 0 0 1 1 0 34 5 1 1.1 0 .9 0
28 1 103 6 .7 0 9.1 1 1 0 34 5 1 1.1 0 .9 0

T a b le  A . 2  G e n e r a to r  d a ta  o f  th e  S o u th e rn  T h a i la n d  t r a n s m is s io n  n e tw o r k
B u s Pg Qg Q m a x Q m in Vg M B a s e S ta P m a x P m in

1 0 0 5 0 0 0 -5 0 0 1 .02 100 1 1640 10
2 80 0 0 5 0 0 0 -1 0 0 1 .03 100 1 900 10
3 24 0 0 5 0 0 0 -1 0 0 1 .03 100 1 500 10
4 3 0 0 0 50 00 -1 0 0 1 .03 100 1 500 10
5 6 0 .2 0 5 0 00 -5 0 0 1.01 100 1 100 10

T a b le  A . 3 H V D C  d a ta  o f  th e  S o u th e rn  T h a i la n d  t r a n s m is s io n  n e tw o r k
Bus Interface Idc Alfa Gamma T apm in T apm ax Edi

6 2 2.57 0.2618 0.3491 0.95 1.00 0.75
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T a b le  A . 4  B r a n c h  d a ta  o f  th e  S o u th e rn  T h a i la n d  t r a n s m is s io n  n e tw o r k
B ra n c h fb u s T h u s R X B ra te A ra te B ra te C R a t io a n g le s ta

1 1 18 0 .0 0 5 51 0 .0 4 3 3 5 0 .3 2 6 8 86 0 86 0 860 0 0 1
2 1 15 0 .0 0 8 3 2 0 .0 5 5 4 5 5 0 .0 5 7 6 4 6 .8 6 4 6 .8 6 4 6 .8 0 0 1
3 18 16 0 .0 2 9 1 3 0 .0 8 5 6 4 0 .0 111 2 5 0 2 5 0 25 0 0 0 1
4 18 27 0 .0 0 4 31 0 .0 3 3 9 1 5 0 .2 5 5 6 8 5 8 .8 8 5 8 .8 8 5 8 .8 0 0 1
5 18 7 0 .0 2 5 8 8 0 .0 7 6 0 9 0 .0 0 9 9 11 9 .5 1 1 9 .5 1 1 9 .5 0 0 1
6 15 16 0 .0 3 2 4 5 0 .0 9 6 3 4 0 .0 1 2 11 7 .5 1 1 7 .5 117 .5 0 0 1
7 27 28 0 .0 0 3 0 9 8 0 .0 1 8 3 8 5 0 .2 1 9 5 2 8 5 8 .8 8 5 8 .8 8 5 8 .8 0 0 1
8 27 7 0 .0 6 3 4 3 0 1 8 6 4 9 0 .0 2 4 3 11 9 .5 1 1 9 .5 11 9 .5 0 0 1
9 28 8 0 .0 2 7 3 6 5 0 .0 8 0 4 6 0 .0 4 2 2 3 9 2 5 9 .4 10 7 .8 0 0 1

10 28 10 0 .0 1 4 3 5 5 0 .1 1 2 9 3 0 .8 5 1 2 8 5 8 .8 9 5 3 .6 5 7 5 .2 0 0 1
11 8 9 0 .0 5 2 8 3 0 .1 5 5 3 2 0 .0 2 0 2 119 .5 1 2 9 .7 1.3 0 0 1
12 8 10 0 .0 5 1 4 7 0 .1 5 1 3 2 0 .0 1 9 7 119 .5 1 2 9 .7 13 .4 0 0 1
13 9 10 0 .0 0 1 3 6 0 .0 04 01 0 .0 0 0 5 119 .5 1 2 9 .7 1.3 0 0 1
14 10 11 0 .2 1 6 0 5 0 .3 7 6 1 6 0 .0 3 9 4 82.1 8 8 .6 114.1 0 0 1
15 10 3 0 .0 0 2 5 6 0 .0 2 0 1 4 5 0 .1 5 1 8 8 5 8 .8 9 5 3 .6 10 2 .6 0 0 1
16 10 17 0 .0 0 3 0 4 0 .0 2 9 4 2 5 0 .5 7 0 4 1718 1 9 0 7 .4 24 4 0 0 1
17 10 2 0 .0 0 3 8 1 5 0 .0 3 0 0 3 0 .2 2 6 4 8 5 8 .8 9 5 3 .6 153 0 0 1
18 11 12 0 .0 8 5 3 7 0 .1 45 51 0 .0 1 5 8 82.1 8 8 .6 4 4 .9 0 0 1
19 12 13 0 .0 3 8 5 3 0 .1 1 4 4 9 0 .0 5 8 4 2 3 9 2 5 9 .4 1 5 1 .8 0 0 1
20 12 14 0 .0 1 8 9 4 0 .1 2 6 5 4 0 .0 7 0 9 2 5 0 2 5 0 2 5 0 0 0 1
21 12 3 0 .0 1 5 4 0 1 0 .0 0 5 4 9 3 0 .1 2 1 6 5 6 1 .2 6 1 1 .2 304 0 0 1
22 12 4 0 .1 8 4 8 6 0 .3 1 8 7 2 0 .0 3 4 82.1 8 8 .6 9 7 .5 0 0 1
23 13 14 0 .0 1 8 1 6 0 .0 5 3 3 8 0 .0 0 6 9 25 0 2 5 0 25 0 0 0 1
24 4 17 0 .0 0 3 8 9 0 .0 2 8 1 3 0 .0 2 5 6 2 5 0 2 5 0 25 0 0 0 1
25 4 21 0 .1 6 0 7 3 0 .2 7 6 9 6 0 .0 2 9 5 82.1 8 8 .6 8 4 .7 0 0 1
26 17 19 0 .0 1 0 0 9 0 .0 7 3 0 7 0 .0 4 0 6 4 2 9 .4 4 7 6 .8 1 0 2 .2 0 0 1
27 17 21 0 .0 5 0 1 8 0 .1 4 7 5 4 0 .0 1 9 2 119 .5 1 2 9 .7 4 9 .4 0 0 1
28 17 6 0 .0 0 5 0 8 5 0 .0 5 2 9 4 5 0 .8 9 4 2 1 7 17 .8 1 9 0 7 .4 4 1 0 .2 0 0 1
29 2 19 0 .0 0 4 8 7 0 .0 38 31 0 .2 8 8 8 85 8 9 5 3 .6 1 9 5 .2 0 0 1
30 19 2 0 0 .0 0 4 4 7 0 .0 3 5 1 8 0 .2 6 5 2 85 8 9 5 3 .6 1 7 9 .2 0 0 1
31 20 21 0 .1 2 0 6 5 0 .2 0 5 7 3 0 .0 2 2 4 82.1 8 8 .6 6 3 .5 0 0 1
32 20 22 0 .0 0 4 3 9 5 0 .0 3 4 5 9 0 .2 6 0 8 858 9 5 3 .6 1 7 6 .2 0 0 1
33 20 23 0 .1 5 5 2 6 0 .2 6 4 9 3 0 .0 2 8 8 82 .1 8 8 .6 8 1 .8 0 0 1
34 22 23 0 .0 0 5 1 1 7 0 .0 1 2 7 1 8 0 .0 0 6 4 2 1 5 .9 2 3 3 .9 16 .7 0 0 1
35 22 24 0 .0 4 8 21 0 .1 4 1 7 4 0 .0 7 3 8 2 3 9 2 5 9 .4 190 0 0 1
36 22 6 0 .0 0 0 7 5 0 .0 0 7 7 8 5 0 .1 3 1 6 1718 1 9 0 7 .4 6 0 .4 0 0 1
37 24 25 0 .0 3 9 9 4 0 .1 1 8 6 6 0 .0 151 1 1 9 .5 1 2 9 .7 39 .4 0 0 1
38 25 26 0 .0 8 7 3 9 0 .1 8 8 2 8 0 .0 2 2 7 96 .4 1 0 4 .2 6 0 .8 0 0 1
39 25 5 0 .0 0 0 3 9 5 0 .0 0 2 6 4 5 0 .0 0 2 7 2 2 5 0 2 5 0 25 0 0 0 1
40 26 5 0 .0 5 5 0 .1 8 0 .0 5 6 2 5 0 2 5 0 25 0 0 0 1
41 5 6 0 .0 0 3 1 4 8 0 .0 3 0 4 6 7 0 .5 9 0 6 6 2 5 0 2 5 0 2 5 0 0 0 1
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