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Fig.1 Diagram of excitation control system
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Fig.2 Block diagram of transfer function
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Fig.5 Structure of synchronous motor model
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Fig.6  Structure of hydro turbine excitation control system
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Fig.8 Terminal voltage of phase A under fault condition
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Fig.10 Terminal current of phase A under fault condition




523

BN R R B ki) A W I 7 01 S s L L VA R 169

P11 Do R Lo UAEAT F B T B 3h il i
RGHUL T I B X EE . AE 11ay B 11b PY IR0
EERT DA, 7E 0.8~1.2 s (kiR RecdbIa], h T A 3l
WEARGER AR, 22 ) 2R G b A s i o8 v ) L T
NEEI, LRSI RAT R, PR T AL B L
WU, PRIE T UK A HLIIE R 384T, $2m T R4
R

400
300
200 { ;
dAtAneR ‘ A
100 \ | i
o i A
-100 | Il g flim
-200 | E\ ‘
2300 | pRILEEN
-400 [ R | .||i.|.|.|.|
0 02 04 06 08 10 12 14 16 18 20
s

a A |

T s AR HL /v

400
300 |
200 f
100 f

I I “ : I

-100 | (il

-200 E N ‘

-300 e

-400 [ |"&[;":r"7);/|i/; L .i\l'dgﬁﬁ?ﬁ'fﬁﬁi R R

0 02 04 06 08 10 12 14 16 18 20

i) /s

b. it

A 11 KA ECHFAE LT 6HL% b E i £

Fig.11 Terminal voltage of hydro turbine under two conditions
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Fig.12 Excitation current of hydro turbine under two conditions
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Transient response of pico-hydro power generation system with
automatic excitation units under fault conditions

Sun Haibo, Ye Lin*, Li Licheng, Song Xuri
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: It is important to improve voltage stability of hybrid generation system based on renewable energies by using
automatic excitation units in pico-hydro generation system. Based on the mathematical model, an equivalent dynamic
model of a pico-hydro power generation system including hydro turbine, synchronous generator, automatic excitation
system was created in ElectroMagnetic Transient Program/Alternative Transient Program (EMTP/ATP) software
package. Case study was carried out to investigate the operational characteristics of pico-hydro system under fault
conditions in a micro grid. Simulation results showed that the automatic excitation regulation and control system could
improve the voltage stability by increasing excitation current rapidly as low voltage occurs during fault conditions.

Key words: hydroelectric power, fault detection, computer simulation, pico-hydro power system; electromagnetic
transient; automatic excitation system



