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Table 1 Specifications Generator Modeling

sidtol
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Max Power 3.45 MW
Voltage 6,600V
Frequency 60Hz
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Table 3 Diesel Engine and Governor Parameters

g Diesel Engine and
= Governor Parameters
Regulator Gain 10
Regulator Time Ty -.0.001
Constants(s) T, 1 0.02
T30 07
Actuator Time TA.- 0.25
Constants(s) Ts © 0.009
Te : 0.0385
imi Tmin : O
Torque Limits 2
Engine Time Delay
24
Td(s) 0.0
Initial value of
mechanical power 0
PmO

Diesel Generator@| Governor M| FHEel Fe
K(+T3.8)/(14T1.s+T1.T2.s"2)QF 20| LEfd 2~ Qlom
Regulator Gain K2} Regulator AlZb A& S A7 |HA
Generator SHE ZMGINLCE GeneratorQ| Actuator F™ME
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Fig. 6 Excitation System Model
Table 4 Excitation System Parameters

== Excitation System
Low— filter Ti
ow—pass filter Time 0.0002
constant T(s)
Regulator gain and Ks : 300
time constant T, : 0.05
) Ke © 1
Exciter
X T.: 0
Transient gain Tp : 0
reduction To: 0
Damping filter gain Ki © 0.01
and time constant T 02
Regulator output limits Birin '__ﬂ'5
and gain Bimax © 11.5
9 )
niti
n-mal values of Vi 10
terminal voltage and .
) Vig : 1.28
field voltage

27| Excitation System Model2 SIMULINKOIM M&Zsi= 2
HIS ARSIFCOH, Table 42| Excitation System Parameters
£ 7 22 Meloh| HeE SEG6IRCE AR XZak
Ol ME Vo, Vo TS Lowpass filterE Salf ZEZGIL
Regulator MzelrE Soll ==F 2ot ZElgE Vi TS
O[Zo104 AARI] Q== AR VE ARKSISICE

AlE2fo|Mofl AFR=l Synchronous Machine MATLAB/
SIMULINK REIS AI25H0 7619 O N Parameter AXE
Ci20 2T} LNG MEH| AF2El= Generator Al S5}
Al 3.45MW, 6,600V, 60HzZ Synchronous Machine
ParametersE AMGIKCM, Reactances, Time constants,
Stator Resistance 59| Synchronous Machine P4t
SIMULINK 22 7|2 MMES ARZSid, d-axis X2
Short—circuit, g—axis X212 Open—circuite 2 MZGIALCY
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Table 5 Synchronous Machine Parameters

T8 Synchronous Machine Parameters
Nominal power, Line P, : 3.45MW
to line Voltage, Vims - 6,600V
Frequency Frequency : 60
q . 156
Xq 1 0,296
Xq 1 0177
R t ’
eactances Xq 1,06
Xq 0177
Xq o 0,052
Tg @ 3.7
Time constants Tg 1 0.05
Teor - 0.05
Stator resistance 0.0032
Inertia coeficient 1.07
F:02
dw 1 0
th: 0
Initial conditions ia, Ib, ic = 0
pha, phe, phe : 0
Vit 0
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Fig. 7 Turbine Generator Modeling based
MATLAB/SIMULINK
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Table 6 Diesel Engine and Governor Parameters

oy Turbine Engine and Governor
= Parameters
100
Servo—motor .. 007
. L Omin . 001 ngm : _01
t limit
Gate opening limits o © 098 Varor © O
K, : 1.163
Permanent droop R, : 0.05 P
and regulator Tg : 0.01 K+ 0.108
g d - U Ky : 0
) ) beta : 0
Hydraulic turbine T, 267
Droop reference 0
Initial hanical
nitial mechanica 0.751606
power

Diesel Engine and GovernorQ| AMZKE Table 6014 Lf
EfHZdTE ZTH servo motor Gain2 10092 A&6t, Gate

opening limit Zf& +10%, Permanent droop Bi4=2f
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Table 7 Formulas used in Modeling

o d
Vg =R,z + E‘ﬂd —Opd,

g = Laig + Loglizg +ira)
d _ .
V, =Ri, + ;é + gy $y =Lyl + Lygiyg
Vi = Regiga +E¢ﬁ* B = Lpai g+ L (ig +irg)
Via = Ryglrg +E¢h{ Pra = Ligirg + Ly iy +"fd)
V. L4y et = Lyoviror + 1,
ta1 = Regilkg +—- Ot Prar = Ligrirg + Linaly

he" = quz’.qu +— ﬁ%z Prgr = Ligaizgs + Lynaly
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Fig. 12 Turbine Generator Simulation Model
Table 8 Simulation Test Condition

__'_L

Simulation Time

Configuration Parameters
0 ~ inf
Type : Fixed step

Solver : odet (Euler)
sample time : 0.0001

AT

Solver options

Periodic sample time|

. Unconstrained
constraint
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