'
= °

WadeImeniinus  maiiansnuguiiad i lasassdmswasessuia il iion

9 y A v o 3 [~ v o Y o w
LLUUﬂ@uaﬂﬁﬂWﬂIﬂﬂiaﬁlﬂﬁﬂﬂﬂﬂﬁuu’]ﬂlu’]ﬂlaﬂlﬂuﬂﬁmﬂ@]Uﬂ']a\i

Y A v A = o a o
e WY AITAUITeNa
YSayan Aranssumaasquiadia Aranssuluilh)
4
AMzNIINM NI
a o S @
7. A3, gNTVY nlsugalimnmgy p15eNUT N IMED
a o £ dy e A S 1
3f. Q3. 1A3NANA  199ATIIAA 910156M1/5 N5
o o s '
3f. A3, PNFU g5l 910156M1/5 N5
U/
unnaege

31/1snﬁwufﬁ"lﬁ’ﬁuﬁu@wﬁ’ﬂmiﬂmﬂuﬁwﬁ’q'lw%'\lﬂ@ﬂmqf’hw%“um?mﬁnﬁ@'lﬂ%mﬁmﬁ
wwuieudesnalaslfinieasaiuivinadnduddudu Tasssouaieasuiialufhi
saueiivzldneunedinefamsedurianiaiansanuiundauiu faneunesinesna
A099EgNAILANMIINNLAIITMIAIUAILDVITITUnARe] TasiiTagUszaadiitoniugy

1A

] o Y 9 4 4 4 S ¥
msnemad fheniivuaziueniividigniaszuy Tasnounsimoinisaiulsmos 1
o an oA a v A 1 o w Y =
aueIsmIniugunIzud Ismesnuenddsz annuiontuaumsnemas Iihueniiuay
2 = 9 J A o A 9| 1 J J Y 2 o 9
sueniiinuaumamesvounsosduia i dauasuneimesnisaunsaszu sz
[ [ d‘ Y d‘ 1 o w =1 = =} 9 a
Snuwssauren Jeanszuansdlinuazarvaunisnemaeninuassueninvnaiunia
Y an 4 Y a dy @ Y o
F2UVAIITNITAIUANDIALTZNOUNTZUANNAIUNTATZUD HONIINHEY A uduenIs
[ ast 9 [ [N A 1 o o 4 J @
aauladismsaidyanaveguanunluasiiosginunInidmsunounesmesawszau
a =< a @ 4 J o A a ~ o = vy
FanTI9AINTa Tasnouneimeiszeldenduninyaumasuioadyn1auaed lunsasg
o o o a ¢ A v 9 9 o o o a ' ' o Y
dygrutuihaiad ioaannusudeuvesmsadwdyaruduihadaduazdeasnisiinly 1y
Y Y o a 4 A o A Y
au lduaaswamsnageudienuuiiassldsunsuasuinnosvosszunmsoiuida lnlih
a v oA Y s s an A o = Ao
YA 10 ladna NYNAIAUAIIABUIBTINBTHAZITNIIAIUANNNIAUD FIdINITDIUTY

aussouzmMIiinuveImseuasnuniaszuy laedelidse@ni o awnsonugums

' o w 1 ' o ¥ <3 { o 1 1 3 a o
e rlihdedramiudmsluTnuaanuisevidinimazganianuEid lasiia



Thesis Title Direct Power Control Techniques for Doubly-Fed Induction

Generator Driven by Small Hydro Turbine
Author Mr. Watcharin Srirattanawichaikul
Degree Doctor of Philosophy (Electrical Engineering)

Advisory Committee

Assoc. Prof. Dr. Suttichai ~ Premrudeepreechacharn  Advisor

Assoc. Prof. Dr. Sermsak ~ Uatrongjit Co-advisor
Assoc. Prof. Dr. Yuttana Kumsuwan Co-advisor
ABSTRACT

This thesis presents a direct power control techniques for the doubly-fed induction
generator driven by small hydro turbine. The doubly-fed induction generator system
uses the back-to-back three-level neutral point clamped voltage source converter, which
is controlled by the voltage vector control. The objective of the proposed control
scheme is to control the active and reactive power delivered to the utility grid. The
rotor-side converter is controlled for the independent rotor current control of the stator
active and reactive power of generator. The control scheme for the grid-side converter is
to keep the dc-link voltage constant and makes available active and reactive power to
the utility grid. In addition, a novel modified carrier-based pulsedwidth modulation
strategy for the proposed converter has been proposed. This technique uses only single
triangular carrier wave, which is employed for generating the gating pulses in the
proposed converter. This significantly simplifies the modulation strategy. The simulation
results for 1 kW generator system validate the proposed topology and control scheme.
The performance simulations show that this control strategy yields a good dynamic
responses and high accuracy to the active and reactive power control for both sub-

synchronous and super-synchronous speed operations.



