1/82

2102-252: UNN 5
5ot uua IWihae lasia

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



2/82

715U

&~

¢ lassadavaunsaenuua ihaelasyda

(oY o A o a\ U A Q/
¢ ‘Ifiaﬂﬂ"l’i‘l/l”Iﬂusll”t)i‘llﬂ’iﬂ\iﬂ"ll,uﬂll‘l/\l%1‘?]1\11?151!?{
4
| 4 Nmﬁwauamwuﬂmgwmmai
o "\ d' o IS "\ (oY
4 mamamiwmnmmimmmﬂllwﬁwﬂmuﬁ

3 a 'l ¢ o =\
& N1SNATOUNDHINITININDS VD IATBIN LA
i Galasida

¢ dnBUZMWIZILON Inaauaz Tram A niad

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



3/82

IGERGERY, 1/12

w1 wdaswasauna lldlundeay i

AAAD3 (stator) - Heuaalnesuasnae lihnszuaadulilvaa

/\

¥99219010F

J
T51pesUULNIINTZUON
(Cylindrical rotor)

Hou Inihnsziansa
Y
Tivaadaauy Wan (shafo)

2 2
FIUAY FIUAY

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



IGERGERY,

x
GIAIGRERE

2102-252: Ch5 Synchronous generator

AR ALY
VAR CERLL ALY Y

: \!\\\‘“" ' i
; ““\\ﬁﬁéeééx
eI $ LY,

R

Electrical Engineering Department, Chulalongkorn University



5/82

IGERGERY, 3/12

J

15191973 HUUNIINISUDN 15 nonsalient pole
< Y,

Tugdluuuy 2 99

End view Side view

4 Ao A 9 1 <
VAAIATUIN = GlJﬂa'Jﬂjilﬁﬂﬁ = Gllﬂa':lﬂ‘ﬂiUllV\IﬁTﬂigllﬁﬁinW@ﬁ'i']\iﬁu'lulm\llﬂaﬂ

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



IGERGERY, 4/12

T5im05: nuunsenszuen Jugihiuuuy 2 47

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



IGERGEAN 5/12

T5ime3: nuuaaou Tugihilunuy 6 97




8/82

IGERGERY, 6/12

2V

UYL 8 U

<

2
Q/

o’ 1
Iswe9: LL‘.’IJ‘]J"U’J@H usils

sttt i - AL, e

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



9/82

IGERGERY, 7/12

Wilounszuaauiy

¢ HoUNTZUAAT I UUNIUAY (slip ring) LA
159914 (Brush)

1 9
A A Y]

& A3 NTZUANIIAIBYUNIUNAAAIUUINAIVD
wseanuda WMihse lasua inGenin

Brushless exciter)

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



10/82

IGERGERY, L,

ﬁﬂauﬂszuﬁmmmumuﬁu

yaadaa UL Ismes Ura9918 lnszaans g

N

SIERGRY

L auu i

-
:-’\ B
HIUAU

l Tsm035

9 = 1 = o J Yy = o Y A o o = d' 1
VDL Y: LL‘]Ji\‘lﬂ"Iuﬁ'ﬂ?ii?)T]ﬂ‘ViﬁﬂﬂﬂJﬂ"l'i‘lJ"I'J:\‘]'iﬂ‘]eﬂlmmJﬂ"lﬂ\‘lfjﬂglﬁﬂﬂllﬂﬁflﬂ"m
9 A 1 =KX o Y v tt'l o =) ) - 3

VP i"lﬂ"lulﬂJLLW\‘] fl]\‘lllﬂﬁlﬂfﬂﬂlﬂﬁﬂﬁﬂ"lluﬂvl‘l/\l‘lﬂ"lﬁl)’\ﬂﬂiuﬁel]u"lmﬂﬂ

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



11/82

IGERGERY, 9/12

A Y Y, A o
’J‘ﬁﬁiqﬂﬂizllﬁﬁjﬂﬂgﬂQﬂﬂﬁmﬂ@ﬂ@QUulwa1 #1
YAAINTNIOT sl 3mla ! vaaeauIundn
mer [ t I I; NITUFAUIN

Tsmos

BV W
ah

_\MAJ__'IJ

VAIATUIN
9 (%
Re= anuaumulsy U4 Exciter
NI UV

t 1 us e v 3 e

—+— #ivelIvan
_

J

1R

s s
UAAINDITLULIDT

unaan1e bl 3 1wle
2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



In59a5 9

12/82

10/12

a9 9
’JﬁﬁiNﬂﬁ%LLﬁ@]iﬂﬂ”)ﬂQﬂﬂﬁ

Is905

' 3
LU AND1IT

o’dla

b
Q/

J

BURE

YAAIND S LDDS

909 Exciter 11504

=
29951589
Iz
3l

2102-252: Ch5 Synchronous generator

J J (Y]
VYARIANDTINIIDT VARIATUINHAD
U3 Exciter
29951589
NIZLE
3 e
Rp vaalaau
, :; VDN Exciter
J 4
VARIADTLNIIDT

UNAAAIUULNAT #2

usaau T 3 e

N8l Inan

Electrical Engineering Department, Chulalongkorn University



13/82

IGERGERY, 11/12

T 5
A A Y]

A 9 Yy
’J‘ﬁﬁiNﬂﬁgllﬁﬁﬁﬂﬂ’JEJQ?JﬂiﬂWW]ﬂ@N‘UHLWﬂ1 #3

B VAAINT U
VBTN Brushless
9y

exciter UNAAA
A
N RGBS
1 9 d:!'
a1 M lunsdinenn
INAKAR NN

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



Y
PIINETT N

Exciter

ﬁﬂamzmﬂmm%’au

2102-252: Ch5 Synchronous generator

Electrical Engineering Department, Chulalongkorn University



15/82

NannNITNINIY 1/5

o 59 Ingiia mnedamsnanudveussan i, T, |

d' A o ~a\ 1 9 d?j (oY ]

‘VlLﬂ'i’ENﬂT!,‘L!ﬂllV\lﬁT%WﬂGlﬁIWﬁﬂﬂll!ﬂUﬂ’ﬂﬂJlﬁ’J‘VlNﬂﬁ
Jd I A

Yedl3wes, N, nNa1ne

] J @ A ey,
ANMUS ITRDT= AUIS IR IATUa)

n P 120f,
i = = N =
40 P

1319 fy _ anudvasaau i, Hz
< J 1
n, — ANUISINNNAVD4 15IADS, saUnUIN (RPM)
9
P = 91U

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University




16/82

NannNITNINIY 2/5

¢ 5anfoumriei, E, NNUNN 4

2 \
= 27N ¢f. = ——72f N_.¢ = - g
C¢e \/5 e C¢ \/§¢ e

E, =Kdo, =g, V]

'ms

Y
muumm%ﬂmﬂmwm ﬂlﬂﬁ@ﬁﬂTLHﬂﬂWﬁ?ﬂNWHﬂlHTﬂ

VDI EA i]wﬁllumﬂ\laﬂc])’ Puaz “ANU5IU09 1510103 @,
U (K Lﬂumﬂw)

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



17/82

NannNITNINIY 3/5

¢ Magnetization curve (O/C characteristic curve)
1 ey, s =
uanland @i En b
<y, Y] o’ﬁd' I~
ANUANNUTN 1111
a\ 9) Q
FUTUAUNTSUATUIY
¢ 1H83991NNTDNE)
] v o
YOILUNUMAN AU
E,=f(l-) ’
=2 A o Q
WoNanyUEAIT

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University




18/82

NannNITNINIY 4/5

Y
Q/

Ex 1 mﬁmmmﬂhlwﬁW@ﬂiwmllwﬁmmﬁwﬁ
mauﬂnwamumﬂmmm 300 RPM 941
S1uLTUee 151903 Wszmalneldnnud 50 Hz)

f n_P . p- 120f,
120 n_
> _ 120-50 _ 20

300

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



19/82

NannNITNINIY 4/5

Ex.2 m?mf‘iuﬁﬂhlwﬁW@ﬂiﬁﬂﬂwﬁmé’wm
mmaau‘wﬂwﬂ ﬂwwmﬂmmgsa 1500 RPM
mmmmumm@ﬂﬁmm (ﬂﬁwmﬁ”lm“l%mma

50 Hz)

- n_P . p- 120f,
120 n.
b _ 120-50 _ 4

1500

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



20/82

NITANYE 1/14

Y

~ 1 ] A ~ o A a <
L 2 EA Wﬂﬂ?’)!}ﬂullﬁ\uﬂa@ul‘ﬁuEJ’JHTWLﬂﬂGUUﬂWJGlH
s % ' o A
ﬂlﬂﬂ’)ﬂ@1§Lﬂlﬂﬂimﬂﬂlﬂéﬂﬂﬂnuﬂqwﬁ1

Y

4 LL’Nﬁ‘M‘ﬂﬂJ’Jﬂlﬂﬂ?@ﬂ]@ﬂlﬂﬁ@ﬂﬂ%l&ﬂ%’\lﬁ? V¢ 9191
ﬂWﬁQﬁi@@Wﬂ’N E llﬂ ﬂluﬂﬂﬂﬂﬂiwlﬂﬂiﬁaﬂﬁ@]‘@
ﬂULﬂi@QﬂWluﬂll‘V\lﬁT

: ' o A 1 I ng J
o anseenuia I lufi Tnasn v (nszudeons
J ' o
WAT [, =0 NE,=V,  ¥ilu2

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



21/82

WNITANYA 2/14

quvan V, = E,

J o= Y .
0 9151UIADTTUDNTU (armature reaction)
' o w & &
@ mmmﬁmmia“lwammmﬂa’mmimm@i
J 4
8 mmﬁ’mmmawm’mmimmm

Y

0y, 1 J oy d' ~
(4 aﬂ]sJm32ﬂ313ﬂlﬂﬂiimﬂﬁllﬂﬂmﬂﬁlu (%Liauiu
2% Electrical Machines II)

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



22/82

NITANYE 3/14

J o= Y
NAUDIDITINDITIUDNYU #1

¢ ¢ o a 1 9 d'
4 Lﬁ@&ﬂ?@ﬂﬂTLuﬂler\lﬁTi]"IfJﬂﬁgllﬁiﬁiﬁaﬂ ﬂﬁgllﬁ‘ﬂhlﬁa
I J o 9) Ly} o’d?} R
NTlleUﬂﬁ’JﬂﬂTiLNL%@?%%ET?TQ‘V\'?Iﬂ“])'elluﬂﬂ C])'Qfﬂghlﬂ
~ v JAa A 9 dg}
Lﬂaﬂuuﬂmm’iﬂizmﬂﬁum Nﬂﬂ“ﬁlﬂyﬂﬁ51ﬂmuﬂ1ﬂ
VAAIAT U

o Tusidaliidlumsesuronavesesmmessuentulas

Al <<

d= o9j L]
ﬁiJig@]ﬂ J'iL@]’é]ill’d’é]QGU’Jlm‘éﬁﬁmm@il‘]J“lJlL‘U‘]JﬁHJL‘V\lﬁ

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



NITANYE

J o= Y
NAUDND1ILULADTIILLDN DU

o fisanvaaIamld a luaed
inseasuialnih 12 van
Auulianuealsnes By
AT URRD UM E,

J o
luvaalne1suees

o Y Jd
o Myiuali 1nNwes By Lo

Jd dgj = Y,
ayes E, ¥ luuuauneiny

2102-252: Ch5 Synchronous generator

EA,max ;
(o J
B4
o o
a)m
() >

RS

Electrical Engineering Department, Chulalongkorn University



NITANYE

J o= Y
NAUDIDTITLNRDITUDNYU #3

= | d' lo) = [o) Q
o duyAIATINUHA I8
e TvaauuUaad (lagging
PF, R-L, load)

' Jd
o ModALaNaIYRTUDINTSLLE
Jd Jd YR |
915111905 |, 92411 aIA1899
Jd
uazlayesues E,

2102-252: Ch5 Synchronous generator

Electrical Engineering Department, Chulalongkorn University



NITANYE 6/14

J o= Y
NAUDIDTITLNIDITUDNYU #4

J J 9y
& NITUADITIUDOT |, VLA
' 3 Y, 3
AUINUNHANVDIA DY B YUN
4 9 Y 4
Tagnnnes Be dazaviauilaisos

Y93 |, B¢ 90 DIAN

9 A ~ o
4 BS PCAINUIUAAD UL UIIUN E

Stat

< s s o
YU IuveaIa05 05 Taaldisos
=

wdyﬁl ~ (°% ,
st VST LULUAUAYINY Be /

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



NITANYE

J o= Y
NAUDIDTITINADTITUDNYU #5

1 < H
& HATINUDITUIULIIVIANN 15

9y

J 9 dgl A Aa & di
9193 A5 190 ULaZNNAY UL
m5oanuua 1Wiha1e Tnaalan
NN _
Bnet - BR T BS
0y} AQSJ} 2R Al 3
& USIAUNTIVAAININA MU

V= E, #E

Stat

2102-252: Ch5 Synchronous generator

Electrical Engineering Department, Chulalongkorn University



27182

NITANYE 8/14

~ 4 o= Y,
IﬂJLﬂﬁ‘WLL‘V]‘HWﬁ%@ﬂ@qﬁlj\ll‘ﬂ@ﬁﬁll@ﬂ"]}'u

oy SV | (Y]
& 15192FUNA IA I Eg, AUTAS
|, 88 90° 1Az UUIAVYDI E,, X In
wlsAumuIAU0Y |,

< 1 d'

o 0114 X nJummm SALUTRED
u,ﬁmNammmimmaim@ﬂ%u g E, v,
e arnEas A |

E._——jXI, :

. mmummwmmmmzﬂu

V E + EStat — jX|A

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University

stat



28/82

NITANYE 9/14

~ o w s &
Nﬂ“ll’f)ﬂﬂfﬂll!ﬁﬁl!fJ’J‘LHiT]ll‘ﬁﬁ%@ﬂﬂlﬂﬂ’)ﬂ@Tﬁ!ﬂJ!ﬁ]@ﬁ

Y d Jd
¢ N1YNUUYAAINDITINIIDIVUU iX iX
A
ﬁ!ﬁl@]@iﬁ] cl/ﬂi‘ﬁlﬂﬂﬂi]”m Q
=
LWl!fJ?UTﬁ'Jhlﬁa X ﬂ’)ﬂ :

A

v A

2 Lliﬂﬂuﬂﬂlﬂﬂlﬂﬁﬂﬂﬂﬂhﬂ%ﬂu ‘ A
V, =E, — jXI, — iX,l, .

=E, — j(X+X,)l, QE y
i 4

= EA - jXSIA

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



29/82

NITANY 10/14

y y
Nﬂﬂl@ﬂﬂ”ﬂhéﬁl&‘lﬂ”Il!"’ll’t)ﬂﬂlﬂﬂ?ﬂ@ﬁmlilﬂi

J J a o
'S mﬂmﬂmﬁm;ﬁmﬂﬂmzmmﬂ
NOIAY AIHUIINAY

o ' 9 JXs RA A
ATUNTU R, BYAIY e A
v A 091) KR A I \
& UTIAUNVIVADININA YU
- o- v
— _ _ ¢
V, =E, — iXsl, —R,l,
=E, —Zsl, ' .
Xs - Synchronous reac tance E, :Internal induced voltage
Z. :Synchronous impedance V, ‘Terminal voltage

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



30/82

NITANYE 11/14

Nsauyaniean e Iy 3 mld

Xg Ra a1
R, Wvithiiesls? e v
o minezls? el @ 2
|
" e *4' ‘ :
A Radj T °
L 1Xs Ra e
Ve | (DC) | EAze Vie
S
JXS RA IA3
L!ﬁ\jﬁu EAl’ EA2 Llfﬂg EA3 jJ EAS e V¢3

Maaanu 120° 119 I

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



31/82

NITANYE 12/14

msaensoanude il 3 wmauuy A

®
A
VT
| VA
Y
®
®

2102-252: Ch5 Synchronous genera tor Electrical Engineering Department, Chulalongkorn University



32/82

NITANYE 13/14

msaeasoanude Wi 3 wauuu Y

\ /7

VT Z\/§V¢ é A
| =1

L A

2102-252: Ch5 Synchronous genera tor Electrical Engineering Department, Chulalongkorn University



33/82

NITANYE 14/14

Nsauyana lveunsosduida v

9 v ¥
29951 1% Idmmz lunsain Tnaavewnsesduila lnihuduwuvauaa
VUIAVBY |, = |, = |, tazTlaanany 120° na lulih)

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



34/82

o’
AU WA IO T 1/3

v Y
TvaauUUAINIUNIU (PF = 1)

Xsla

e

IARA

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



35/82

o’
AU WA IO T 2/3

Twammuamm (PF < 1, lagging)

I
A |ARA

d

mamimmmﬂ"h/\hﬂwmﬂﬂﬁ miﬂwa@mwmu V¢L‘1/nﬂuﬂ‘]fluﬂﬁ N
Traadudadunu !ﬁW]EN!,‘WjJ = (LW&J )

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



36/82

o’
AU WA IO T 3/3

o 9
TviaauuuYUI (PF < 1, leading)

tﬂ' d' o a 1 9 Ld' (Y 1 o (Y dcd'

oo ihaenszuald Tvaanus sy V, MAUAY IUNTUN
3 [y}

Traadudaqruniu 151desan E, (aa 1)

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



37/82

11a9aZIsIUA 1/4

fasveanseania 11
P = Tnq®@, =3E,l,COSy

conv

|
|
I I’R
1
- _ Core | |
Friction & windage |gsses ! 0Sses

1

Stray losses

losses P PCore

f&w
P

stray

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



38/82
Q/ )

G NTGERE] 2/4

Masveansesnuila Wi uiloazias R,

XJ|,cosf=E,sind

/ 3V,E,sind
P, = 3V¢IA C0SH = =P_..
)
. ; 5 3V¢EA
Y )/ out,max
\\\\/>/ XS

2102-252: Ch5 Synchronous generator D Electrical Engineering Department, Chulalongkorn University



39/82

11a9aZIsIUA 3/4

Masveansesnuila Wi uiloazias R,
& MA3 NI Py oy 38071 static stability limit
YounToInuHa i

o lunnzinanaseessuiia 19 Tnaadn
Thia torque angle UMl sgun 15O -20°

Y

oTﬂﬂﬂﬂmTwaﬂmmmmimuV a9 FaaTu
P, tfﬂwuﬂul CoSfwie E, Sln5

* Qout vuny 1, SIN@

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



40/82

11a9aZIsIUA 4/4

usadaveunsosnuia i uloazias R,
v N :
¢ NNUNN 4 151 1ANT IV

T = kéR ><I§S =kB, xB

t
& ~ o -
FINVUIANINLU
r.. =KB.B . Sind
& NNTUNITNIAT _ _
3V,E,sino 3V,E,sino
I:)conv — z-ind a)m — — Tind —

XS a)m XS

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



41/82

N1gnaael 1/18

= A d A o) = v
03J‘WTi1%L@]@iﬂl@ﬂlﬂi@ﬂﬂ1mﬂ17\|ﬁ1 3 AINLIN
ﬁ@ﬂ‘ﬂ"ﬁﬂﬂﬂﬁ‘lﬂﬂﬁ@‘u ﬁ@

v o Jd ' ~ o Y
— ﬂ’JﬁJﬁﬁJ‘Wﬂ‘ﬁﬁU@QLﬁQmﬁ@ulﬁuEJTLH EA Ny
NITULAATUIY ||:

J
— SUDNUAUT (synchronous reactance) Xq

Y J o
— AU THNTUUDNURAIND TILULID I RA

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



42/82

N1gnaael 2/18

NS NAFVIIA1995 (O/C test)

¢ anlvianoananmseaniia Wi wazalsy
nseuaauy I Inlannnuegud

' o A ~ @ Awv
o viyuinoan ula Iihnnnusnne @,

nﬁmmmﬂ%aﬁnﬁﬂﬂwﬁﬂ ilyan nzua
01511905 | A wmﬂmuﬂ AU E, =V,

o Usunseuaauiy I Fudundaian VA

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



43/82

N1gnaael 3/18

ANHAUZIRNIZVUZIT A9 (O/C characteristic, OCC)

A , : /
Vi,V Air-gap line / S

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



44/82

N1gnaael 4/18

msma@uﬁmwa (S/C test)

oY v/ ~ o " 1
¢ 695UV UATRR HA InTHu
g Aa Jd Y YA
uondiwosuazdsunszuaaunu |- Ivaa
1 @ J
IMAVAUE

' o A ~ S A
o viyuInoIn Ul Ivhnanusnne @
Y

Y, ] Y Y o 1
o Usunszuereavny 1o udn uaIanInIEua
o o
015101905 |, visonszud Ivaa |,

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



45/82

N1gnaael 5/18

NTNATDUANIIVT

Xs Ry la >

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



46/82

N1gnaael 6/18

fﬂi‘l/]ﬂﬁ’ﬁ]‘]Jﬁﬂ”Ni]i

0maamwammmmimmmﬂllwﬁw N3g T ChH
I35 |, 1NOVITAININAVLTIAUH NI E
(N318 Ry << Xg)

o’da

o WanginaINNIZIA01T 05 B, D9NNA
Aouased s fiatinnlsmes B 1
9 N 1 9
14 B, ., U110y
< zé o A = 1A oy
o uNUaNUBUATIR UHA TWhae ludud)

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



47182

N1gnaael 7/18

ANHUSIRNIZUULZANINDT (S/C characteristic, SCC)
A

L, A

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



48/82

N1gnaael 8/18

: Xs Ry la
& NNITAVYAVOINIINATOUAAINDTIZWU N BN o
E
. 2 > Easc
Z, = JR2+ X2 = |
ASC V¢:O
o un Ry << XS ez E, o =V, o0
()

E Vioe Vioe /N3

X ~ __ASC _ ’ _ _T1.0C

S
I I I

tl
A,SC F

ASC A,SC
9 ] Y Jd Jd Y
2 RA I’I"Illﬂfl]"lﬂﬂIﬁ’Jﬂﬂ’NllﬁTLII/IIU%@Qﬂlﬂﬂﬁﬂ@Iﬁlmlfﬂ@ﬁﬂ’Jﬂ

. A A o Y =
Wheatstone bridge Y 39(ATDIIAAITUATUNIUDUNIHUIE TN

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



N1gnaael

49/82

9/18

&A1 Xg RNV RMTIVTERE V 40c NANITBNAY

VARV

Xg, O

Air-gap “ne/- OCC

\ XS,air-gap
X

S,0CC

SCC

2102-252: Ch5 Synchronous generator

Electrical Engineering Department, Chulalongkorn University



50/82

N1gnaael 10/18

EX.3 inFessuiialnihning 200 kva 480 v 50
Hz aouuy Y dwanisnaaeuiiotlounssuaauy
NAANINDY 5 A AU

~ u59AUA9T Vi g =540 V
- NISUAAANT || 5 =300 A

l 9J
_ fletlounsasunssuansavuia 10 V 9hida Sa
Aszuald 25 A

WA Xq ez R, yeunseenuila vl

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



N1gnaael

51/82

11/18

(
() () ()
\ / |
loc = 25 A
X
©
Xs
1=

. .

2102-252: Ch5 Synchronous generator

Vpe =10 V
2RA=VDC
IDC
R, =Yoe = 10 45 g
A2, 2-25

Electrical Engineering Department, Chulalongkorn University



N1gnaael

52/82

12/18

2102-252: Ch5 Synchronous generator

.lL: 0)
\V/
E :V _ T,0C
Vt.oc A PO \/§
= iO =311.8 V
NE)

Electrical Engineering Department, Chulalongkorn University



53/82

N1gnaael 13/18

®
I sc
() () ()
lasc
9.
A IA,SC — IL,SC =300 A
Xs
RA
() ()

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



54/82

N1gnaael 14/18

E Y
JRZ 4+ X2 = ZAC D1ASIagNAVN R,
A,SC
Jo22+ xz =318 _ 1 039
300
Xs=1.02 O
I j1.02Q 020 |
" L ®

[} A

|
-
Ve | e E,=312V vV,

Le
Y

Y
®

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



55/82

N1gnaael 15/18

DA 1AIUAAINT (S/C ratio, SCR)
| W@]@QﬂTﬁLWfJﬁﬁ"NLLﬁ\TﬁHWﬂﬂ"Um Lﬂﬂ’J\‘]%i

SCR =

| ‘I/W]’é]\‘lﬂﬁ!,W’é)ﬁiNﬂi HANNAUULANINDT

Of’ veov |
— \V/
Of”

T,rate

O fr £

2102-252: Ch5 Synchronous generator Electrical Engineering Department, Chulalongkorn University



56/82

N1gnaael 16/18
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