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Abstract
Distributed Generation (DG) is predicted to play a important role in electric power system in the near

future.

insertion of DG system into existing distribution network has great impact on real—time system

operation and planning. It is widely accepted that micro turbine generation (MTG) systems are currently
attracting lot of attention to meet customers need in the distributed power generation market In order to
investigate the performance of MT generation systems, their efficient modeling is required. This paper
presents the modeling and simulation of a MT generation system suitable for grid—connected operation.
The system comprises of a permanent magnet synchronous generator driven by a MT. A brief description
of the overall system is given, and mathematical models for the MT and permanent magnet synchronous
generator are presented. Also, the use of power electronics in conditioning the power output of the
generating system is demonstrated. Simulation studies with MATLAB/Simulink have been carried out in
grid—connected operation mode of a DG system. The control strategies for grid connected operation mode

of DG system is also presented.

.ME

wlo] A2 18] =(Microgrid) & ATFREA R
(Microsource or Distributed Energy Resource : DER)E0]
FRAA st e I=E PAsd Ay L Jof @

AR E sl oA A FFdhs A2E g
27e AgAagog2A RERlE I2=(grid—connected)

o A F2 BEso] SY¥+4(islanding operation)©l 75
g Alz¥le]ci{1-3].

lolag2 =g FAgshe AYPYL 7|&9 uFpdAs)
ooz EiekE, dsAA, Jr2EW,  olojAZEW
(microturbine : MT), vlol QoA 28 @ X2 Zo} glon

ol AYE FHoE = NG FygAlads W
33 WU9EE FHo= quxg FFhs 1Y vlelaRa
=2 FEHo] A2 U FF Alxgo] 7& FHojrtxn
ATH4]. T3 ojE9] &8 DC B IFHAFE A%
AAE Y8l HYPAJAY(power conditioning system
‘PCS)HBo] B7IMEtn Agrxte] W $EEAT Aoy
2le] Tt g ZiAIdEA 0] A9 glo] mE 2uslE
HehdA gt} ol Yl o rlolazire] AR L A
2R T3] AojAe ¢ EAE AR Ao]
vi¢- F28p ol tiF AFE AlAGAN ot wejlag
JYEg AR vl AE FEAYTY FAAYH) B
BHLE A7} 7bsdle AdAl T AFEA 5L A
g £ de AGEAHE(Voltage source converter : VSC)
€ ALl vlojazass o] FHHSHA olFo] F A
o2 dadEd. epjazasises AAFY QlEsolx

(electronically interface)& 7} EAMHYU(EI-DG)olzt &
4 ek PCS £ mlo]|a240Ag AFd FANE FA
2 faqes FaRge TSE-% A48 AolstA ek
T3 7 oplazserd] SHEREE FR-THE AR
=¥ SHEAL 7R3 o] RepiEel e $HEAS A
Aala A TE dAHo R RS el ojuA] AF
Az} Ago] R¥AHoT A

Pl AYAZH QA=) At AGASTAA}
BAEAE e AT 29HE A HS(islanding
operation) 0.2 A5 A&AAE T35l B3t AA
olu} A71EAe] EAZ WA RS stojolcH5,6].

vlolazae=e] RS FIHgAAEoeR vl
ZejulabA A 28 (Microturbine generation system : MTG)
o] AA FEL A SIStk AN 7lElde] o]FA F
AT A go] o]FojAL glom B3] & Ya= =Y
Jeiole] FuigAagos EAFQ o] o]fojd Rog
g, BAAY Al2" F MTE o] 8% wa~ge] 7
<. 1) 94847 F 71e 2] b8 FulE BA4do] ¢
£5}31(53] NOx 'ZAZo] wi$- 3), 2) LNG ¥ 334
H2E AHsld BAEAN] A g & ed, 3) ¥ud
AN 2EE S48 Y 52 FGASE AUT 7 QoA
g2dA 5 71 Y] vls] oyA] A8 SHoA oig-
f21810, 4) GRAT £8o] it JA MR T &
Aol freldtd, AG4F EA #AsHA dAE + e F
Aol glo} B4ty A Al2de] fE FHE AYHT Q)
t}H7). 7189 =EEL AbEAo] ] 23S 230 oy
AALL ol AFde=s sHEAY RS DC 33
£35& 7HEle] JduA] A4 LA 48 FASIH.

- 105 -



by B dpois MT Aoja2d 2 FEgsidn
a3yl disle 7)Eder Matlab/Simulinks ©]8§ MTG
A2R AlEHold RS deln Al gdlolde Bl ¥
48 el e AEeoldRdL nlojaga|Ad
AFAAC e ekt Agse 84 F YES 89
o 39 1& MTGS AloiAl~dE vebd Aojch o] ¥
M SHLHE V-1 Ao 2702 ASAALARgAE
P-QA|Y 271& ARR-§Ict

kot

| :
, | SO |
: T-J;-@-xmiﬁa *‘-? Ioerr
W a.

4
100

Fig. 1 MTG and control system schemes
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Fig. 2 Diagram of DE power electronics interface
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Fig.3 Microturbine Generation System

3.1 Microturbine
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4. 29 23 (Simulation Results)
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Fig. 9 Current ig injected the grid

powergut

89
Ala—sBe—a]s ! A& bie tietam craays
{-@Wﬂlﬂm Lo (i?: 9!: L) "
Cja-agaalC 3 £ ﬁ
crxs B ey Symchrongus Machinez
% GBY kenten? Ling sige §
= 3 vane g
o] © g i i Ll b =
§ Digtiste vae *_E
T PAAS Genernton?
i
£ ¥
e
Fig. 6 MT generator system implemented in SimPowerSystem
Table 1 Grid connected microturbine simulation
parameters
Permanent magnet | 480 V, I =364, m
synchronous machine(PMSM) f=1600Hz wo
Number  of poles P=2 o
4
Direct and quadrature | La=L,=6.875x10 =
inductances T
Stator  resistance Re=0.250 £
Flux induced by the permanent | ¢ —0 0534wb L
magnet " o
DC bus  capacitor C= 5000uF .
Pl  controller sampling period 100us 1
Speed  governor parameters Gain(K)= 25 o a7 tn i ET] 3
X=04, Y= 005, .
Z=1 Fig. 11 DC bus voltage
Load  parameters 25kW 480V
60Hz
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Appendix
Speed governor parameters :
Gain= 25, X=0.4, Y= 0.05, Z=0
Combustor delay = 0.01, Turbine and exhaust delay

= 0.04.
Parameters of PMSG usrd for simulation are :
R=0.25[Q], number of poles p=2,

Ld=

load parameters :

L,=6.875% 10~ * Henry, A= 0.0534wb,

50kW, 480 V, 50Hz
power condition system :
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