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Development of a excitation control system for synchronous generator
robust for frequency variation
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Fig. 1 Static excitation system for Hydraulic turbine generator
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Table 1 Load shedding test values of #1 unit in the B HP Plant
Agkrial | 1458 | 2/4%-8) | 3/45-8h | 4458t

Al 36 MV | 72 M0 | 107 MW | 13.7 MW
[ & mm 514 514 514 514
o ﬂ AA  pm 610 642 663 709
T A%E % 18 24 28 33

5F3kA kV 11.21 11.17 11.07 11.01

A Sk | HAAL kV 11.55 12.25 12.82 1451
dSE % 3 9 15 31
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Table 2 Estimate of volt-RMS & 60Hz-based error ratio for

frequency change using True-RMS&DFT simulator
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Fig. 2 True RMS & DFT Algorithm block diagram using ZCP & FPGA
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Fig. 3 DFT RMS values of voltage injection
with 30Hz, 90Hz component
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Fig. 4 Trend of voltage RMS values for variable
frequency injection(30<>90Hz)
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Table 3 Voltage RMS measurement of improved computation for
variable frequency

F o4 [Hd | 36 | 57 | 60 | 63 | 70 | 90

A3t RMS [V] | 450 | 450 | 450 | 450 | 450 | 450
AL [%] | 022 | 022 ] 022 | 022 | 022 | 022 | 449V

=zl
rl

3. €8

FALRA] FetEE Al Tk ool o wdy] spgt
& AAlshs W oE oA aE Aol el wxdy] wApgt
o dagk A= ﬂ.LE} 3h= ZCP & FPGAE o] &8 Fuh5
=43 DFT ARt 71& 78k, 63~90Hz W A A&
B A= 284~ 2468% oA 0.22% 0x}f—; Mg Ans 3t
atgich. ASdde & = leu AF AL Al oz
A2ge Bd7] oA A A FEANE Ao AL

a9,

S

rot

[1] AEAPEdra, =8 Ag2, 201605

[2] BFEdA A Al1s7] Faiadad A3 00, 20154

[3] Murty V.V.V. Yalla, "A Digital Multifunction Protective
Relay”, IEEE Transaction on Power Delivery, Vol.7 No.l,
pp. 193-201, January 1992

[4] RW.Wall, "Simple Methods for Detecting Zero Crossing”,
Proceedings of The 29th Annual Conference of the IEEE
Industrial Electronics Society Paper #000291 pp. 1-5, 2012.3

- 434 -



