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Fig. 1 Governor control model
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Fig.3 Simulation of primary frequency modulation
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Fig. 5 Active power response curve under different

frequency dead zones in case of large frequency difference

H1 &5 AT, A ) 2l A3 8 55 i B AT DR R
Il /1N o AT RN B0 5 B DXAS AR B E 6 — UK 18 A £ e
A3 ek [R) IR 552 ) 2 — U A0 P TR

MR A 22 T HLAL A Ty B e i A gk —
AT IR M A R B XN — U ] B3 Ji I6F 8] o 7
IR 5] A7 2 2 e N L L AR A3 v TR AR B9 2
FREEVERESR AR AR R LA 6.,

140 BABEBNL, 3
120 BRI
100 34
= o
y % 2
2 60 5’
= i
40 32
20
0 3.1
0 0.010.020.03 0.04 0.05 0.06 0.07 0 0.02 0.04 0.06 0.08
SRS X/ Hz BRI X/ Hz
() BINRSRDBEMMLL [OFEEE
18.0 28
26
24
» 17.5 =
) = 22
B 5 20
= 2
= 8
= 17.0 X
16
14
16.5 12
0 0.02 0.04 0.06 0.08 0 0.02 0.04 0.06 0.08
HEI U He ETH
(<) IARZBY B (d) RF=E

6 MREEMEMEERETLXR
Fig. 6 Performance indexes changing with

frequency dead zones
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Fig. 10 Performance indexes changing

with power dead zones
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Analysis of Influence of Dead Zone of Regulating System on

Dynamic Performance of Primary Frequency Modulation
WEI Jia-da'*,ZHAO Xun-xin"*,MO Fan'?,CHENG Yuan-chu’, YANG Rui-lin'*?

(1. Hydropower Industry Innovation Center of State Power Investment Corporation Limited,Changsha 410000, China;
2. Hunan Wuling Power Technology Co. ,Ltd. ,Changsha 410000, China;
3. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The primary frequency modulation function of the hydropower unit plays an increasingly important role in
maintaining the safe and stable operation of the power grid. and it is necessary to ensure that the units integrated into the
power grid have good primary frequency modulation performance. The influence of various dead zone nonlinear factors in
the hydraulic turbine adjustment system on the dynamic performance of primary frequency modulation cannot be ignored.
The nonlinearity of the dead zone in all links of the adjustment system is comprehensively analyzed. Based on the estab-
lished high-precision primary frequency modulation model of hydropower units, the influence of frequency dead zone,
openness dead zone, power dead zone and dead zone of the follow-up system on the performance of the primary frequency
modulation response performance of large and small frequency difference is explored, and it is emphasized that the next
frequency modulation inaction of small disturbances may be related to the dead zone of the follow-up system, which pro-
vides important theoretical guidance for the improvement and optimization of the primary frequency modulation function
of the hydropower unit.

Key words: hydraulic turbine governing system; primary frequency regulation; dead zone; mathematical model; dy-
namic performance



