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A bundling system of wind-coal power plants and its control strategies
based on hybrid MTDC transmissions
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Abstract: The wind-thermal bundling system based on a hybrid three-terminal HVDC transmission and the control
strategies for each converter are raised to deliver large scale wind power to load center. This hybrid MTDC system
consists of two line-communicated converters (LCC) which are connected to sending side, and one voltage source
converter (VSC) at the grid side. The LCC1 controller at the wind farm side is designed to control active power and track
maximum power while the LCC2 controller at the thermal power plant side, which is in DC current control mode, can
compensate power fluctuation. VSC controller at the receiving end is proposed to control DC bus voltage and reactive
power so it can operate the fault at the AC bus and the local load mutation. Simulation results demonstrate the
effectiveness of the proposed control strategies. The proposed scheme combines advantages of both LCC and VSC HVDC
systems and provides a new way to transmit long distance wind power to the main grid.
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Fig. 1 Bundling diagram of a hybrid MTDC system with

three terminals
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Fig. 3 Double-loop controller for wind farm side converter LCC1
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3.1 MEIHIEK S TREUEAE

B 70 20s I, R(D—2(5)3 INAEFEA X A
11 m/s = SIS DL, RGNl FE a8
iR

g/ (m/s)

i /pu.

i /Hz

BIYFE /.

HINhZE/pa.

500 . . 1 . )
0 4.00 8.00 12.00 16.00  20.00
t's
7 KUK EIER
Fig.7 Variation of wind
1231
118
wind farm
113
108 thermal power plants
1.03 F
I
0.98 1 h 1 L )

0 4.00 8.00 12.00  16.00  20.00
s

(a) R KET SRR R
5030

50.20
50.10 -

5000t~ T

49.90 -

4980 1 1 1 L 1
0 4.00 8.00 12.00 16.00  20.00

U's
(b) R RHE R
0.864 -
0.859
0.854

0.849 -

0.844 -

0.839
0

‘ 4.00 . 8.00 ’ 12.00 . 16.00 l 20.00
t's
(o) R A ThTh

0.746

0.745

0.744

0.743

0.742

0.741 . . . . .
0 400 800 1200 1600 20.00

s

@ Kb AT



M, 558 IRA = ELUR A B AR GUAE KT T 9 m R P e A i S - 53 -

140
Laok LCCl

£

i 1.00

®

ES 0.80 | LCe2

m VSC1
0.60
040 1 1 1 1

0 4.00 800 1200 16.00 20.00

t/s

© R HAMBUEIBIE
8 TN EhES RGN R 72

Fig. 8 System response during wind power variation
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Fig. 9 System response during AC fault at VSC side
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