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Figure 10. The mathematical model of the EGS 1n Matlab-Simulink graphics
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Physical Model for Diesel Engine
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Figure 3 Scheme of model calculation
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diesel-wind turbines crankshaft to the heat consumed

Wiv
£ = g : i
F;] H Hu
effective pressure p; of the engine is
Wi
Pi=—
Vi
] o
Pi= H, mgE = C‘lmEE
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pf='C3{ﬂ (m=nPf,,,)

The real mean effective pressure p, of the engine

Diesel engine - Governor model.

Py = pi- ps

The real mechanical power Py, _of the Diesel engine is given by
the equation :

Ppy, = zVivpi = Vavpy = Vg 82, (14)

K
The mechanical torque T, of the engine is then given by the

following relation in the p.u. system :

— Pon _ Vy
Wnly TKT

Tom pr = Copy (15)

1A A general simulation algorithm for the accurate assessment of isolated diesel-wind turbines systems interaction. I. A general

multimachine power system model 1995




2.6 Synchronous generator

The equations of synchronous generator are obtained from Park
equatiﬂns after some simplifications [4, 17]. The mogsgimportant
is that stator transients are neglected as muchéa@zm;a:ed to
the rotor ones.

. subtranment %henumena can be examined [17, 25].

The f ons are in p.u.
\e\N %_%19 olqs Vi=E; -r - Xals (22)
a&fﬂenual equanons corresponding to the rotor winding
dynazmcs are in p.u.

prev
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T

The electromagnetic torque equation is in p.u. :

Toe=Eala+Ely - (Xa - X I, (26)

The machine current, output voltage and power given by (8) for
1A A general simulation algg}ﬁhWJ;lmgagﬂ‘Fe g&@mmo%lﬂlﬁpdféﬂidﬂm&bines systems interaction. I. A general

multimachine power system model 1995




Investigation into the Viability of Replacing
Internal Combustion Diesel Generators with
Diesel Fired Stirling Engine Generators for
Remote Microwave Radio Telecommmunication

Applications

Lights, fans, etc

AC J

- — 255 ¢|—DC Loads

Rectifiers —
fﬂtc Distribution ——i

Electric Heat Battery

Diesel Generator

“"Prime” Power System Schematic

Sul_lar _med — — | =—Lights, fans, etc.
Renewable _ DC —| _ | = 0il Furnace
Energy —_—
PV/Diesel Hybrid site operated in Cycle-Charge mode A C D C Invertor —_—
Rectifier | AC Distributor
Diesel Generator —DC Loads
Battery
Solar - , an ) .
———— "Cycle-Charge™ Power System Schematic
1 - Lignes, rans
- EE
i | Invertor —
Stirling Engine -L foatng — Fr—
Panel
Battery
———— DC Loads




. The active

and reactive power on the dq axis 1s indicated by

{pa’g — "Ft 1= lefar +V{_q?g

ng - vc X1 = vcdfg —chi"d

power P, on the 5 axis is obtained by

Py =€y =v_ cosg-
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Fig. 7. Transfer function block diagram in ACR to control the input cun
of the matrix converter.



