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REACTIVE POWER CONTROL OF SYNCHRONOUS GENERATOR

FOR ELECTRICAL DISTRIBUTION BIOMASS POWER PLANT
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ABSTRACT

This paper presents a study on the reactive power control of synchronous generators for biomass power
plants by considering the power capability curve of the generator to supply the maximum of active power under
the following conditions: the stator current is limited to the rated value, the field current is maximumly admissible,
the grid voltage is limited to a maximum reference is assured. From the experiment, it was found that the control of the
electric power of the generator must be in Over Exited and Under Exited conditions according to the power capability

limit feature. It also depends on the voltage of the electricity at the point of connection to the electrical system as well.

Keywords: Reactive Power Control, Synchronous Generators, Power Capability Curve
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1. Cooling tower 8. Condensor 15. Coal hopper 22. Air intake
2. Cooling water pump 9. intermediate pressure turbine 16. Pulverised fuel mill 23, Economiser

3. Pylon (termination tower) 10. Steam governor 17. Boller drum 24, Alr preheater

4. Unit transformer 11. High pressure turbine 18. Ash hopper 25. Precipitator

5. Generator 12. Deaerator 19. Superheater 26. Induced draught fan
6. Low pressure lurbine 13, Feed heater 20. Forced draught fan 27, Chimney stack

7. Boller feed pump 14. Coal conveyor 21, Reheater

3.2 inseaniia & alasila (Synchronous Generator)
d' o a a @ 9 % 1T d. @ @ [ d'
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melu mldan

E =4.444, Nk Kk, )
Tay
N = NUIUANN
f =A7u
Y ] <
4. = UL AN
kes K, = Pitch factor 148% distribution factor Y9IN1TINVANIA

usandeu lihnnavuneluves Salient pole
E=V,+j(Xely+X,l,) @)
usandou lihihatuneluves Cylindrical pole

E=V +1, (R, +JXg) 3)
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3.3.1 4011 32neUMa3d1Ma3 (Power Factor Lagging) Tuanzil awimsnaaus el
TagenTzuaauINILian (Field Current: 1,) 3MANNARANS 038031 Over Excited Tuannzi szl

@
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mﬂizﬂauﬁﬁaé’méﬁﬁmﬁﬂﬂugﬂw 2 n) Tuannziimaa 1 (Power Flow) Aafiaalniesa (P ) uag
maalduaiion (Q) v lmarhszuundn
3.3.2 a1 3eneumaaimein (Power Factor Leading) Tuaniziiazyimnaaussay vl
' g | Ao ' 2 o
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@ o w "o < . dy I A 1
3.3.3 @Az 5enoUMaunInUKa (Unity Power Factor) lTuaniigHazifluaningiisnen
maaliliege, P odrdon ussdudunszuaazliyuaassiu@yumlaasasiiugud) hitisimas i
A P 2 . ) ~ ' v 4 v X a A
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%) dlsznoumaaimiin (Power Factor Leading)

IX

) #2132 NOUMAUNINUNIG (Unity Power Factor)
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138031 Torque Angle mwmmmmmmﬂmﬂuuuﬁuﬂ Maa 199 Gen Bus %ﬂwaq Infinite Bus #4111
Waveans Iihrmumduiuauduesrdouawazinsoaduiia i Tasazmeduiiuausvosagdanian
YouomeunuIeznIa ﬂ'%mmnmm%mmﬁwﬁﬂﬂ%ﬂimg(Apparent Power: S) Ada@un13 7 (6) uanalu
a 9 d' a 1 o 1 @ o 1 Y o ~ 1 1
sUBdou oAz aumsvosidwaazd wazuanslusdlsznouae 1z ldasaumsi (7) aaum
A oY y & o ¥ PR P o A =
X flonasamues X, +X; aaldnanumdniu auivez lddwnmeivesnszuaasluaunisi (8) ez
2 YY1 a Y P Y A ' v A a VY A Va
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Foimuavesns lWihdgiinim (PEA Grid Code)

S=P+jQ=V(l, 6)
=|V,||1,|(cos &+ jsin®)
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3.5 M3muguM3Netad i (Power Control)
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EV_ .
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E.V
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4. M3mupNsIauazmsDefas i
4.1 masgruszavnssaulvlihgeganazaigaves nula. (msIvlihaiugiing, 2559)

4.1.1 lumsre lludhgszuums lwih v dnnaa Tldiensuszdesnruqguussau Tuihin

d’ 1 9 1 [ [ ; dl
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v v 9
M9 1 nasguszaunssau lihgeganazdgaves nvln. eglusedsae Tl

L. Mzl NMZRIAY
TEAVUTIAY — : . :
mdga fgaga mdga fgaga

115kV 109.2 120.7 103.5 126.5
69 kV 65.5 72.4 62.1 75.9
33kV 31.3 34.6 29.7 36.3
22kV 20.9 23.1 19.8 242
380V 342 418 342 418
220V 200 240 200 240

4.12 15404 wfesmugusziuns sy i ina sedhgszuuvesns llih1dasdi
HasNIUAY Power factor afﬂucﬁm 0.9 Leading 8909 Lagging
4.2 Yoyavodlsallilhmasnudua
11!IﬂNﬂﬁ‘ﬁl‘ﬂumiﬂ’J“UﬂjJﬁTcT\iVl‘l/\|‘Vs\hlfdﬁ@u511E]ﬂﬁQVlWﬂu@ﬂ%uﬂlumtéﬂ‘Hﬁﬂ%’mja A20ms e

wsestuila dhdadasiaseias i ldnuszuusmie ldihaesms Tidhdauging vuneussau

' '
= oA

33 ilaTand Taetiuuudulaezunsusaanaluziii 6 ideyaniostuiia liihdwaadlumssi 2

519N 2 Yoyanveunsoearuiialiih

Frame TC150 Unit
Apparent Power 12,375 kVA
Voltage 11 kV
Pole 4 Pole
Rated Current 649.5 A.
Rated Speed 1500 rpm
Power Factor 0.8

Frequency 50 Hz.
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33 kV PEA CRD
33 kv

1

Tl 12.5 MVA

VAN

52T [

11 kv Generator

cR1 CB2

VAN

T2 2 MVA

Bus? ﬁ 5.9 MW

Genl

TS PCC
890 kVA

517 6 nanadulaozunsuvesszun Tl
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) 1 Y
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1 9
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Power Capability Curve
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} | '." 3 \\ \ v‘:. //
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| 02FFLa \J,\ | ]\\\ \\\\: :I/‘
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|
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Lagging kVAR (PU) —>

4 08 08 07 -06 05 -04 03 02 -01 0
<-- Leading kVAR (PU)

SCALE: X-AXIS: 1 Division = 1275 KVAR
0.91 PF Leading (POINT 'A")

Y-AXIS: 1 Division = 1275 kW

0.8 PF Lagging (POINT '8")

Real Power - 10200 kw ——r 11180 KVA Rezl Power - 102000 kw j 12750 kVA
Reactive Power = 4576 KVAR — Reactive Power = 7650 KVAR
Maximum permissible cap. Loading (Zpf lead) (KVAR 6375 Maximum permissible ind. Loading (_'ng lag) (kVAR) 10073

51U 7 Fasrvamsieiiaaluith (Power Capability Diagram) vounseaiuia lvih
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