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Abstract - Recently, according to the growth of
national economy and the improvement of lining
conditions, electric power demand is increasing
gradually. So it is being examined to construct
large thermal power plants or nuclear plants.
For the effective use of lands and for the
economy of generations sites, the distance
between generation and demand locations
becomes farther and farther. At the same time,
people desire higher quality or electric power.

So in this paper, the optimal modulation
controller for HVDC transmission system are
designed by a recursive algorithm that determines
the state weighting matrix @ of a linear quadratic
performance. It means that the application of
optimal modulation controller in HVDC
transmission system can contribute the propriety
to the improvement of the stability in HVDC
transmission system.
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Fig. 1 HVDC transmission model for analysis
system
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(a) ACR in rectifier (b) AVR in inverter
Fig.2 Block diagram of Case 1
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(a) AVR in rectifier (b) ACR in inverter
Fig. 3 Block diagram of Case 2

‘ lyg . +7;¢ h
+ ™ +
. IR . - Ly i+ ﬁ';
' IHTD(.'S ! HSTM
lyy

(a) ACR in rectifier (b) A7R in inverter
Fig. 4 Block diagram of Case 3
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(a) APR in rectifier (b) ArR in inverter
Fig. 5 Block diagram of Case 4
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(a) Angular velcocity do (b) Direct current I

Fig. 6 Dynamic response to increasing power
3{%]), disturbance duration 100{(ms]) (Case 1)

L B

iii

Arpdn vatashy enviaioni.u]

]
o gum
"“W sans|
anm] o]
ASI!SiD!H & 1 s % om 3 %
T
!—-—m——m —m —I (T wodebon ——~ otd —— (. i

(a) Angular velcocity dw (b) Direct current I,

Fig. 7 Dynamic response to increasing powér
3(%), disturbance duration 100{ms) (Case 2)
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(a) Angular velcocity 4o (b) Direct current I,

Fig. 8 Dynamic response to increasing power
3(%), disturbance duration 100(ms) (Case 3)
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{a) Angular velcocity dw (b) Direct current I,

Fig. 9 Dynamic response to increasing power
:3(%], disturbance duration 100{ms] (Case 4)
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Table 1 Simulation results for Each case

Control methodiy sy 1ation| Optimal| No | SPR
Cases dw pul| do [pull do pal] [96]
st OS5 000019 0.00019 | 000019 | 0.00

Case 1 2nd 0.5 0.00010 0.00013 0.00019 | 47.37
1st US| ~-0.00017 | -0.00018 | ~0.00020 | 1500

st 051 000025 0.00026 | 000030 { 1667

Case 2 |{2nd OS! 000016 0.00024 | 000035 | 54.28
st US| -0.00029 | -0.00033 | -0.00037 | 21.62

Ist 0.8 0.00019 0.00019 | 000019 | 0.00

Case 3 12nd 0S| 0.00010 0.00013 | 000019 | 47.37
ist US| -0.00017 | -0.00018 | -0.00020 | 1500

ist OS5 000025 | 000026 | 000030 | 1667

Case 4 |2nd 0S| 000016 000024 | 000035 | 5428
1st US] -0.00020 | -0.00033 | 000037 | 21.62
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