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Dynamic Response Improvement of Stand Alone
Engine—Generator System using Double Voltage Detection Method
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Abstract - In this paper, peak detector of generator’s output voltage and variable gain controller are introduced for a
fast dynamic response. The conventional r.m.s. signal detected has inherent time delay, and the dynamic response of
generator using conventional PID controller has some problem in sudden load change.

In this paper, the peak detector and signal selector with variable gain controller is used to overcome this problem. The
main controller can check the voltage state from the peak detector. When a sudden load change, the over-voltage and
under-voltage signal from peak detector change the controller’'s gain and exciter’'s current reference. The proposed
scheme can improve the dynamic response, which is verified from experimental test of 200kW diesel engine—-generator.
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Fig. 1 Conventional diesel-engine generator system
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Fig. 4 Proposed AVR control system for generator system
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Fig. 5 Operation of the proposed control scheme
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Fig. 6 Proposed generator control scheme
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Ao)7 9k A WA Ao] FRoA e LHEALS E
Wi itk Ad 2o 27 dx7)9) A AFE rms.
A% Agy 2A7) 2o A 2 23 A% JPS
=AET gtk 18 8(a)9 LuwrA<Ql PID Ao 7oA 2
o Aztet AA AEHAN AHHFEY oHFEE HHoZ
F719 AR AL 90%e 110% Bt ZA HEsz, E3
SHFEE oF 24%7HA] F7bele AL Holi Ut At

29 8% ol AHFE ¥ oHAE
Qom, Aol o|Sel Wakel @} PID A
$42 Yehin 9ok 49 AA o

Aol Fxe AY
7} A DA
2

o17] BT} WE

HHEE 1% SMAEE 12% oW AAHA A7t o

aE 8 MFSE 27 | MAH AefoMel SHEM vl
(@) 7| & PID Mofgta] (b) M orE X of Lr4
Fig. 8 Dynamic response when full load change
(@) conventional PID (b) Proposed controlier

a9 9+ AYE AVR AAr|e 7] A7iE AlE 2 2
7] AR GeHe] V/Hz §4 A8 238 Holx ).
O 9a)e] 7] A7IEL dAv| e AHF AL 9l

1198

At 4[Vidl ddted 7lEo] o] FAAH, rms. ALY HE
A Z7] Ade]la HEL Aoj7]e] SMPS(Switch Mode
Power Supply) A€o] &FH7| ojde A3z thg A3}
olt}, SMPS Aol EFHH o]Fo HAHAJI %7] 7]Fo]
23 . 19 9= 1Hz % 20vVe Ak e i
V/Hz B4 Agd ez SMPS AYo] A3 A3HE
A BE7A AT V/Hz SHLE AHL e B

olar glvh,

s g
1835 s 3

P [ 2084
08

S

R e L (14

| Lty
5 14
- [ - 250

10 {zech

a8 9 27| 7|15 §4 ¥ VHz S48 AlE
@) =7 X7|s MY Z=
(b) H™M7| MX| Aefel VHz E4 Ald
Fig. 9 Experimental results of self-starting and V/Hz
response
(a) Self starting (b) V/Hz response

a3 102 Ad98e A Rt A7 # AA g eHE
A3 droop 10% A A 3t droop AAEAHS Holx 9l
o 29 10(a)9 d98E s 7319 A7 € AlA daiA =
ot Al A} Ao 5L YE I 9o, droop 10% A
Ao ggr EH7 e A9 Ao Z7|ef FE Ut
2 o2 AAHIL YIS Eola YT

Ginerator KM !%'a’fmge .

b) eldEiA H2StoffMe Droop &4
Fig. 10 Experimental results of inductance load and droop
control
(a) Inductance load response
(b) droop charateristics of inductance load



| FxdH AY 22 A

& Adol mE WAy AY Aote LvAL A
| $15ted, AWMl AVRe] PID Alol7lst Hadd 2%

39 Ao o= WEIE Ao, A 2

g we ¢ Ao,

o o
mE
>
- <
L
EY
°
L N

-
o
|z
=
of

= 2 /\1
o] HlE AdE SEHEAE UrEMi?iOf% 27| A7)
A E, V/Hz %"* Al g o /‘1

#@Ate =

A7E 20079 AA4YtE Fe)&ATLY I
B Aol Qo] olFold ATA BARA 7

[1] An American National Standard IEEE Standard
Definitions Excitation System for Synchronous
Machines, pp. 8-14, 1986.

[2] L. W. Matsch, J. D. Morgan, 'Electromagnetic and
Electromagnetical Machines”, John wiley & Sons, pp.
214-215, 1987.

[3] P. Kundur, M. Klin, G. J. Rogers, and M. S. Zywno,
"Application of Power System  Stabilizer for
Enhancement of Overall System Stability”, IEEE
Trans. on Power Systems, Vol 4, No. 2. pp.
614-626, May, 1989,

[4] K. A. Riddle, "Renovation of a Paper Mill Steam
Driven Turbine-generator”, IEEE Pulp and Paper
Technical Conference, Rome, GA, pp 87-95, 1995,

[5] IEEE Guide for Specification for Excitation Systems,
IEEE Std. 421. 4. 1990

[6] Gao Feng, Qin Yihong, Xu Guoyu. "A Method for
Automatic Design of Fuzzy Voltage Regulator”.
Automation of Electric Power Systems, 19(8) : 5-9.
1995

[7] Tan Ximei, Zhou Shuangxi. "nalysis of New Fuzzy
Logic Excitation Controller”, Automation of Electric

s WEo] W

Trans. KIEE. Vol. 57, No. 7, JUL, 2008

Power Systems, 22(8) : 8-11. 1998

[8] J. H. Anderson. "The Control of Synchronous
Machine Using Optimal Control Theory”, Proceedings
of IEEE Transactions on PAS. 59: 25-35, 1971

[9] A. Godhwani, M. J. Basler, and T. W. Eberly,
"Commissioning and Operational Experience with a
Modern Digital Excitation System”, IEEE Trans.
Energy Conversion, Vol. 13, pp. 183-187, June, 1998.

[10] A. Godhwani and M. J. Basler, "Design, Test and
Simulation Results of a Var/power Factor Controller
Implemented in a Modern Digital Excitation System”,

IEEE Power Engineering Society Summer Meeting
1998, SanDiego, CA.

o] 5 3 (¥ = B)
1970 d 119 194, 1996\
5

BAkg &
A7) Fea &9, 19984 ek 77|

Fot 2 (AAL). 20013 F Ok A
71 Fetm £<4(FE). 2002w ~20053
OTIS-LG A XE R&D Ada+4. 2005
d~&4 AAdY HA7HA - dFERY

3L &L Y A=
&8 £l

i
Tel : 051-620-4693
E-mail @ leedh@ks.ac.kr

ot A £ (® 2 W)
o 3}
A

195813 A, 1984y F-Ak

d. 1986 & e A
(A A, 1992 & oi&sl
d(FEh), 1995 12€¢€ ~199%6yd 2¢€ &
FP A2 FEAFY. 19983 €~
19993 8¢ W= -'4"‘74”"41 H}% .
200613 7€ ~2007d 89 v WA ojdE H-FE . 2006
d 34 ~8A VxdEdTd AAREEFTIIE ‘?i:r“{ﬂa

=] _;9{_5

rziiri
N, o N

oy 1% ol

=
=
61—3_:4.

=

_HJFUNU_EFUPN

A dA) 34 83 BREHA Y. IEEE Senior Member.

19929~ A AAY A7) AR - dtEEYA FER
ol

Tel : 051-620-4773

E-mail : jwahn@ks.ac.kr

1199



