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Design of decentralized controllers for parallel AC-DC system based on effective
relative gain array and mixed H,/H,, control

ZHAO Rui, LU Siyu, TU Liang, LIU Yongjun
(Electric Power Research Institute, China Southern Power Grid, Guangzhou 510000, China)

Abstract: The HVDC and excitation decentralized controllers for parallel AC-DC system based on effective relative gain
array and mixed H,/H,, control are proposed. The results of effective relative gain array (ERGA) which combines the
advantage of both relative gain array and dynamic relative gain array studies suggest the effect of control loop
configurations. Based on the ERGA analysis and multi objective mixed H,/H,, control synthesis, the designed controllers
which simultaneously consider the output disturbance rejection, ensure the robustness against model uncertainties, and
reduce the control cost could provide efficient damping against the inter-area and local modes of oscillations. The
effectiveness of the new design is demonstrated with EMTDC/PSCAD simulation.

Key words: high voltage direct current power transmission system; effective relative gain array; decentralized control;

mixed H,/H,, control

0 33

AE BT IR R G M PR B ik FL i O A i
PG IAC S, R P a8 TRl AN RAH BLAR
(B OO IR U OL),  SEIL
WA sE b S Edadl, Rm ARG, N
B, RS As e o i R S A 5 I 7 & L
T MCHEAT XS 18 25 B 41 (Relative Gain Array, RGA) MK
ZNAANX 35 FE41(Dynamic Relative Gain Array,
DRGA)KHfiE . DRGA # RGA &, (HitH IS
PR %, EEHIBRIER b, BT RRGEAE
AN Z A THL,  LARCK RGN,

HEWMB: &7 wmaa A4 B (CS6TRC-K132012)

AF A A A L TT WY PR L I RIS 9 28 4 4 R A
Wi, 5 RE RGN AL MR E R S5y 45 R A e M
A WO BN A B R IR L SRR o) A 5 (1) 4 ) 2
W, AR AR A .

AR SR SR N - e AL AR S
AL TH(TLS-ESPRIT)XT R G T B 0 Hr, 42 i
TR 43 >R At 5 LU B o0 BEL & 42 £ 2% R0 & FE LB
BHJB 2R I ThfE . AR5 MR 25 R A 128 o H0 0k 5 (1)
B AR A LR 1A RO ) 38 25 5 51 (ERGA) $5 A
SRS 52 2 ) 2% 22 2 Tl RN SR A S 16 A B 6
%, PR M ER A T A Ay, 2 DR
PEIAS AR AR, SERAL P alcdss il R,
PR R TR S Hy H BZ5H3E, T &%
(R ANH 52 PERZE A



B

1 ET ERGA FERECT RN B 5L+ 28
RIRIES S5icHth Rk iF

SELT B IR H 2 DhRe LIS, sl [ml %
V) PRI ELAE FE 86 22 A, 308 A A LA FE O B n
AR A= A A E ], 20 it e o Bk A %%
P 28 1 BRGSO T R b
1.1 ERGA I#ig

XTE 1 BT B 25N 2 i RGO or s
28 AT TS T RS I ] i b R s S A
il 1 511 TE T 75 2 B8 T OO A B 1) B A RN i S
MEAER, VLB Ik 24T .

u

u,

K(s) [a ) G(s) 1

1 ZAZMBIEFIRS
Fig. 1 Multiple-input and multiple-output control system
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Fig. 2 Multiple-input and multiple-output control system
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Table 1 Mode shape when generator G1

excitation point is taken

A /Hz 1.44 0.71
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it G3 0 0.03x10° /76.69°
G4 0 0.02x10° /81.39°
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Table 2 Mode shape when generator G3 excitation point is

taken
% /Hz 1.17 0.71
FHLJE LL(%) 8.73 3.79
Gl 0 0.02x107° £42.02°
¥ G2 0 0.04x107° £95.10°
2 G3 0.03x107° £-118.01° 0.03x107° £-106.68°
G4 0.03x107° £74.01° 0.02x107° £-105.05°
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Table 3 Dominant mode ratio between the tie line active

power and the generator rotor angular velocity
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Fig. 3 Dual-input dual-output closed-loop control system
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Table 4 ERGA between HVDC and excitation controllers
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