stzoj2il X0 2l ts| x| M31A, M8S, pp. 998~1004, 2007. 11 (ISSN 1226-9549)
Journal of the Korean Society of Marine Engineering

Ak w7] E718H] R el A AT

QA AT - FZgE L ZIA FRE L o] A TR L A gk

(g5 120073 99 109, AAgkad 2007d 119 129)

A Study on the Transient Phenomenon Analysis
of Ship Generator Synchronization

Sae-Gin Oht + Jong-Su Kim* - Sung-Hwan Kim#** + Sung-Gun Lee*** - Sung-Kab Jo*#*x

Abstract : Connecting a synchronous generator to a power system is a dynamic process,
requiring the coordinated operation of many components and systems. The goal is to
connect the oncoming generator to the system smoothly, i.e., without causing any
significant bumps, surges, or power swings. by closing the ACB when the oncoming
generator matches the power system in voltage magnitude, phase angle, and frequency.
If oncoming generator voltage is not matched to the power system voltage, reactive
power will flow either into or out of the system at the instant of ACB closure. If this
voltage difference is too great, the reactive power flow may result in high transient
stresses that could damage the windings of the generator. Also, if oncoming generator
frequency is not matched to the power system frequency, transient power will flow
between generator and power system. If the frequency difference is too great, the
transient power flow is reflected into the prime mover shaft, and this may result in
excessive shaft or coupling stress. This paper tries to prove the necessity of correct
synchronization for ship generators through a transient phenomenon analysis.

Key words : Synchronization(%713}), Reactive power(F-&4%), Transient stress(F=59),
' Transient power(F=23)
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Fig. 1 Model of master & slave generator

it
oft

&

0, @hshd Fig 1 22 viiE, Sl
2dg 48 $ Adnh 0,8 F TR A1t
A zapo o vixE Fapzhe] ol fo

vlAE 3R A E NELR F w4
b A e AS$m, mAEe] A Park’s
equation ol&-3te] Ak ()2 &= -+
13, s olBE wh2Elsh o, ZH Folvt 3
ong 9oe FAAFH et YA E AHE-st

o] AgWAAE 4L & Atk £ vhaE A

Aol tha wehete) APLAL 4(3)3F 7ol
®x38g ¢ o
Vs = — Volas T O .N e TN G 0
1) 'q;y = 1/’7‘ i q;’r + pA‘ q:li’
& 7]
(fqdos)T= [qu fa’s fﬂs]
Mg T=Iry —Ay 0] (2)

(Flor)® = [ F ot F e Fra Feal

o SelA £ A A% ¥ ARAEE
3 7

B AR T e, 2z xS
o] #AE WFEYS dehdtk " 7= W gl

TARAAEOT FAHPSE ulste FA Tpn
. . o

744 ol th
Y . di’,
Z}yql: Yit g + ﬂ),Lll di + Ll dt
. . di’y
1/7‘“: Tllrdl - a),Lll al + Ll dt (3)
di'y

vy=riy t LTy

o, frqz’ a frofo‘: ztz} 53t d—q% Gk
9 ARE ek,

1 F g AHEsd A8 FREE A2E

=i dx ol g A A31A 8%, 2007. 11 / 999



120 QAR - AESE . ZINE - o) 2AT

~.

LOAD

Slave

Generator Generator

Fig. 2 Model of power system

YA thrE} gE0E AEAsge] AR
FHIL glow A2de AYFFOE FololnE
A Azl FASHE B9, WETS F2) 23

R e T As] 2YARe 3 opdy

It

3

i[ = i1+i2 (4)

3, A(4)9 P H46)E ZEdrh

iy _ i | dip (5)
dt dt dt
olgel 2AE Fae WAy B AN A

G AN (6% 2ol Mg & Ak

V = Ri +o,Li +Z~g (6)

714 ye AY, pe A, ;= IF LA
7E QYA sld@o] Hil

T [, ” ’ -
V=Wt Va—vae V% Y Vu
” ”
Vit var Voga—vor 0 0 0 Vwn Ve Vs (7
Vi Viiz Uiz Uiz Vi)
P T R P
i = Tigst faa fo hatr Gae21 It Zpar 1052 Fas2 Fos2 (8)

Teqiz Trazz Fr Shaz Tar T B0t

Riy Ry . Ry
Ry, .

R=1| . 9
Ry Ry

w,

Ry 1=—7q, R13=7g, Roy1=—74, Ryg=7gy

Ry3=—7q, Ryy=7rg Ry 1=—7q, Rys=—7

Rss=—7q, Rs y=7q Res=—7q, Rgn=rg

1000 / d=vid A=Yl dets) A A314A 8%, 2007. 11

[« o=

Ry a=7ra1 R11,5= 7 k1o R126= 7 a1, R13,7= 741

Ry =72 Ri12,27 7 pezzs R13 3= 7 a2 Ruyu=rwe

Ly, Ly, Ly
Ly, .

L = ) (10)
Ly, Ly

L2

Liy=—Lgn—Lun, Lie=Lya, L17=L,a

Lig=—3Lpsin?®y Lig=L i+ i(L ot L meos2®y)

2
Liy=—L,psin0, L;p=L,psin®u Liy=—L ,ncosOy
Lyy=—L,pcosOy Lyj=L+tL,g, Los=—Laua
Lys=—L up, Lz,s=*Llszfg(LAz‘FLBzCOSZQd/)
LZ,S:%LmSinzedﬁ Lyn=L 20089, Ly 3= L 520080 4
L2,13=‘Lm425inedf- L2,14=‘Lm425iﬂed/
Lys=—Ly—Lua, Lis=Lpa, Li1=Lpa, Lyn=—L;

Ls =L g+L g, Lsa=—Lya, Lss=—Louq, Lsn=L,

Zl,l ZI,Z Zl,17
Zs1 .

z=1 . (11)
Zl’l,l Zl7,17

o

Zi=—Lg—Lag, Z1.4=Lug., Z15=L gy
- 3 o ——37 20
Z1s=L ity (L a3+ L gycos204), Z1g o L msin204

Zi ==L ypcosOy, Z| p=—L ,pcosOy, Z113=L iy $in© 4
Z\u=L nirsin®u, Zg1y=—L nayc080
Zos=—Lg—Lan, Zo=Lpat. Z20=L nar

Zz,s=‘&

9 L psin20 4, Zy4=1L ,52+'%‘(L a2+ L 5rc0820 47)

Zo ==L posin®u, Zyp=—L pppsin®y, Zy 3=—1L ,pcosOy
Zss=—Luw, Zyw=Lis Zs1=LutLpp, Zsa=Layn
Zys=—L g, Zy5=—Ly Z52=—Li—Lya, Z56=Loa
Zs1=—L a1, Zs6=—Ly Zs3=Lin, Zou="L,
Zia=1, Zys=1, Z75=—1, Zgy=1, Zgy=1, Zgs=-1
Zgs=1, Zeyp=1, Zy=-1

Zp1==Lnas, Zws=LaaitLwgs Z1s5=Laa
Zua=—L gy Zua=Limg, Z1,s=L et L wa
Zy2==Lwa, Zue=LyatLmar Zp1=Lua

Zs="Lmwa, Z36=L mar, Z1=L par+L nar



Aurg 2d7) E718A9 3

214‘8=AL ma2 COSedf- Zys=—L deSined/

214,11 =L lkq12+L maz» Zu=1L ma2s Zyg=—1L ma2 COSed/
Zy9=—Lypsin®g Zis =L g Zis0=L npet L g
Zi5 =L parsin®g,  Z159=—L naycos®y
Zgu=LyotL,n, Zyu=Lan
Zyps=L upsin®y Z;o=—L ,p0080,

Zyu=Lap, Zuu=LaetL .o

A Pl EAHY ALYE g, L R 22 22

289 # 00lH, 241} "

2 WEE, Y7 & sdolBd #AR Wegolth
TR718 BYEAE H(12)F o

DAL BRAESN 3 Sz A(13)e] B

Te = ()\ ds.qs_ )\Vsi ds) (12)
&, _LB
Z 5 (T,—T.) (13)

A7 o & FEA] A&E T E 1AA
AHEAE vehdoh
3 MTEA mofMY U A=
e E= i R MR
AFE EoAdY S Bsgon, Rojddo] Argd
< 600 [KVA]eltt. A7
=) quE}ulEi—t— Table 13 7Zow TAFdA A

Table 1 Parameters of ship generator
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