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Abstract: Primary frequency regulation is the important means to maintain the frequency stability of power systems.
Such as large power network, in case of insufficient reserve capacity of frequency regulation, steady state value of
frequency deviation can not satisfy the frequency quality .What’s more, sometimes delay of turbo-generator is bigger,
the speed of load changing can not be satisfied by primary frequency regulation. So that bigger frequency deviation is
produced. In this paper, a case of two areas via a parallel AC-DC links is discussed. Dynamic characteristics are studied
on auxiliary primary frequency regulation (APFR) of HVDC. The results show that the speed of primary frequency
regulation is increased and dynamic frequency deviation is decreased by APFR.
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Figure 1 two areas of AC-DC system
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Figure 2 primary frequency regulation system model with APFR
and governor
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Bode Diagram
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Figure 3 dynamic characteristics of primary frequency regulation
on area 1(without regulation of governor 2)
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Figure 4 dynamic characteristics of primary frequency regulation
on area 1(with regulation of governor 2)
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Figure 5 dynamic characteristics of primary frequency regulation
onareal (without regulation of governor 1)

HI I 5 AT, X3 1 A AN 2 5 — AT,
3k 2 [ e A1 HVDC % Bh— VR4 APFR S X 8 1
(10 3 [ A A — R R A Bl AR M 1 i e 1K T Al
PEim T ARG N R, TR RS OK T A e LA A
RINRGIN IG5, T RGP RCR .

X 3. B4 R 5 T HER, WA R SR
T ES AR S 5 YA, HVDC R4 B — ORI
A8 5 ] S5k i =y — R AT S T, 90N TR (1) i 25

3 JLMETIER T2 RAGARREN
B0

BIX A 1 R AR s N 1s I ZITFA6 KA
WEAE 0. 08 p. u. TR IR Ffar e 2y, FF4E 25
Ja TR AE—ANIRAEAR TR 7 A S BB BR B 21 47 A
WSO B RAEEBRAS S5 —UaRm, &%
Ui R PERR S5 — ORI 320 RS A
Z 5 — R =Mz T 00, APFR SINHTE X 1
WA ZE AT LA R o an Bl 6. 18 7 R 8 P

Bl 6. K7 R 8 g e s gk o i o Ll
BATEGU R, APFR 5INHT G DI 1 4003 22 1) 7 BL 45
Fo MR 1 G SR I, DX 1 R
IS, RS 1) — A P A AR 2R B0 J W T3



Information and Communication Technology and Smart Grid

- - - AR
—— i 1+ APFR

0.35 . . . . . . . .
0 5 10 15 20 25 30 35 40 45 50
I Cs)

6 Xigl1HEREE GRS 2 FSE5—RIBHD

Figure 6 frequency deviation of area 1 (without primary

frequency regulation of governor 2)
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Figure 7 frequency deviation of area 1 (with primary frequency
regulation of governor 2)
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Figure 8 frequency deviation of areal (without primary
frequency regulation of governor 1)
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