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ABSTRACT : The phenomena of oil whip in steam turbines take place for the unbalance force
between a rotor shaft and bearing oil film. The several parameters that affect onset of oil whip have
been well known. However, the major parameter of oil whip is shaft mis—alinement. A oil whip
causes the high vibration and the shutdown of rotor system. We mostly stop the steam turbine to
adjust a shaft re—alinement concerning oil whip. In this case, it needs many costs for maintenance
and long shutdown times. In this study, we study and observe the oil whip of the 300MW steam
turbine in many years and we conduct the field test for another steam turbine for reducing vibration
from oil whip. The results of this study are that a oil whip takes place with a particular rotating
speed or a particular turbine output and the oil temperature change is a very effective method for

on—line oil whip treatment.

Key words : Oil Whip(2.43%]), Journal Bearing (A'@#|o] &), Steam turbine (Z7]E}41)

x
u

r

=)

_IE )
w8 ok

1o
= ol

[e)

]_

24
s
r°*'
=,

01]7‘1*1"51 01H]—A§%oﬂ7;}-;<]
o] 71 A=

% HOH 37k "}9‘
A gl A7 55 9l
Hrt. wo]F 2 7] A9 3
?l’?: Oi’ﬁ ﬂﬂﬂ

2 o
lr

_L4
>
o 8§ M o o {o fob fo >

=3

s (2L ¢
_‘rﬂ
30
H

hej

ﬁ:l
03

[

:[O 2 Qe
"o oft

>
WOFOFI'MJV‘Q
wﬂuﬂw;

2
T
N

o o ot OJZH“J
i)

g o
o

B pot
b=
do B
10 oft
m

rl

e

;L

e

"

o¢

u

L

o

OJoH §]%ﬂ%ﬂ 85 ]—E

o] &7 AT, o] HE T

x o Hfo 2 2o o

T o ol oo
= 2
o

oﬁ rdo,

T Corresponding author
Tel.: +82-2-2220-0425; fax: +82—2-2220—4425
E—mail address: jhlee@hanyang.ac kr

fo
ne
ot
o
2
X
ol
o,
N
Ho
ol
o
g
(o
it
o
rio,
o
=

BN
AN o
s

r
BN
5

HITOEO
Sy
Uk oL oxt 1

S o
>
i)
i)
>
%0
S
[
i)
T o
(2. of

= X
rQ o

ol 2
-ofy

)
2
o rpy
r 1
>,
o 82 >
% rfg =
oz
o

o
i<}
ko
ol
o,
o
o,

[
b
_0|L
N
4o

g Atk wheb olg) e
4 Al 714 BA A7) %
2 AASHE Y A WoE 34
Z

XNop
1&3
£l

f b

' i i
oY & ot o O

oy
r_>fL ?Q{lr
34_,‘ -1
1o (&
oM,
Mo ~
=)
N9
™ ol
l‘UlO ﬁO
(2 ol
o, :{o
> Eo
>
PH
j{)‘ e
o
oy
>,
)

56 #IEHESE




= ol St

B A= 300 MWE 2§ Z7]E oA
2dFlo] A3 A S A Eto] QAR S 7 &
_TL}-E'_Q_E xﬂﬂg}}é uohﬂé% _E,r_/n o}oﬂr,} 2o ooégoﬂ
9Jsto] HlgAAQl RFo] YRt 200 MW -4
£ S7IERIA WYl FFEHE &8F 225
AgAow zHste] WAL L35 R

2. Z7|E{H] QUE HHAHLI0|

Aauo®g-& 7H FI71EINLE] S| AE 715 Al
H|o} g u%ﬂﬂﬂr 9] A Alole] FuE G2
2 A ZUHERT 50%018k] F SR
Al et woj =y F-ellA sk 59 ste
Yol wbelx} 3l S fAStHA dAgst
Aol A P ETh 1EL o] WojE] AlAE]
o] st 2o HA X7}t HElE i 5
02 FERT7F Y HA ke o
Agnh o gk Aol AAElC 7]
E}tﬂ S P E A A of] A=A
1% (Oil Whirl) ol &3t A Fo] WAstc} @
o]y Fst7b A A, wloj" ] 1h=0]
T, a2 Aol ool W3l 4l wjofs]
FAAe A EL 5o T2 LAY}
Fig. 1= A& %L 7o) upet 0443 o4
DAY= S AHEYY o S HolFr) @
(Oil Whip)> 4ol %9 1/xlEre o
o] Axo] ZExn= a‘:]/\Lgi =
of ujzt TJJrH}%}W] AF 2 = 3
7t e = 0—47@6* g %XI—BMI 21=3
8] g o] - 2 ?OM o} g
g3t JMG‘ T om, edHd ok [
T EAS AFTIG7E 59 I

shal Aolt).

Rz

Jo
4_0 _l‘j

OHTrS}i
37

fo 12 mou
ol
o

émo

e

o
hu

o,

Agrm mgghﬂﬂgﬁrhrlomlmﬁrﬂ

3

}-o
o
s
o
AN e 5L o) G bt

o o o
rZ 19 o
O N\
-

0.5X
0.47X 1X_ 32
2
- -
2
% E
.
Pal o™
¥ - 245
>
s
o
Threghold piil
Stability H

O 1000 2000 3000 4000 5000 €000 7000

Frequency (cpm) Hanning Window

Fig. 1 The Frequency of Oil Whirl and Oil Whip
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Fig. 2 Shaft coupling and bearing arrangement
of the case study turbine
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Fig. 3 The vibration trend of #2 bearing by oil whip
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Fig. 4 The vibration spectrum of #2 bearing by oil whip

o7 WAEIGIT o] w FFAEL 100~160 /m
p—pAEo|H AEFuEE (. 75 X7} 2 A8HA Y
Bl = g2 538 248 A1FHekA] 204 7Ho]
ZAstd woy SE2Ee S8 ELEt 2
A =3 1 FHY S8 LRt WAl 25
L5 Agehe do] #EH I o] e & S’—E }
= S8 HELEE AT BAIRle] U3
b wWojd S5 s LA Sk} 3 T
517] wimell HAYsATE Wl ® SE5 27t Fast
7] A2ehd R FFaaes 1 XAE 9o 0.375 XA
ol 2FM Yehtba £Ex7) ok 5.6 & 23)ebd

0.375 XA o] F4 A A3t
ERlE A o) 1ak7h 22 defellA 1377]
WA Es =0 Qo] uhAleel S 2A}Ely] 98k
DM2000& ©] g3t T35 T,‘:_L@' 39itt. Fig. 3
< B 2539 Al ‘ﬂ@rw HolZr} o] 189
AEAEHL Fo7F Z2HHA B2 FAF
(Direct) gtoltt. 1%101]/\19} o] 71% %79 7
TAE A ZES okrk ZTE A uE 4 AJ7E U)o
P gk FAR et Agte] kg
o} =7H2 0 2 R Fo] Z7)sle dAto] e A

T AR F71E 53] gulE JAA 7= 33
o|A] XA AR E A3 s 2 ZFo] AYs)

Fig. 4= 57 Zo] 3327] Ad5shi= 31 0.375
X3 o] S-AMeHA YERd TJJrT 2HER-S Ho
_,_]:}. 7(-]/\1—?(-10 tof/—é_ Eﬂoﬂ/q Qx%xﬂ,] %Jﬂbﬂ @_a&
of 7]Q1sk= 1 XAJatol oF 20 im p—p=E A8t
etk ou dAlxlso] Srkeke kel 0.375
XAato] g4t S 7kekith 0.375 XA o2 U
Bl o] st AES fu HOWOH °st 293,
)9 71AARL vk, 3| HA] FEL] o]k 04
Hdelo g Yehd 4 ,M. aHy JEFe S7rs) 7
27F w2 Al dojuar wojg 2 520 A
o $1 %] €] tﬂi}ﬂ oo} &7 2=HstE

FgHow $48 % 0 AR 9% AFoE
#7959k

33 2 NS NUWY UE

PR $I gend el 2

o}xﬂ OHX] Zlo] FE Yolo]

= AN AY 2‘”15,
]Oﬂ A $AMTE £
3} B

F~r
_1

N
_o;L
rr
19
T
i3
o
X
oo ¢
ol
ol
&
mﬁ —|~

58




300MWH S7IEH1e] Holg] H8 2R o oJgt @ A AAH o Bt A+
12k 2oz wWolg et 24, §2f 3 4. RER 2T AFEEZ A™
<5 27 9 EHulAo] 9 G A0S AA
st wlojd FatE 2S Fa Sdfo] Ao 4.1 Aleich2f B4l
L= 39 Hloj gl FatE F7kA717] Slske] 2 ARl S71E RS A E = o] 200 MWo|H
W oHjo]e FHE H2AE A0 R A|A st 2 Aot} Fokeho] FA s S} Ao] ol x| H o
o] g o] HatE AAIZITh o] A 257l NI Ak e fFegom HES 53 Aol
ofal BAE = 29 wWojF e Fo] SUMEE A el AAH o] gk Bl 2 1 - Fod A
71 qEs sty &894 255 HIATIE &8 g 7] sog Ay ok oL FHd Fell &
T2 A= Wste] &) frutel 2k Yol wigt S F2Z7t AdE o] glow 7] Fele oAb
& &37F Itk & gl Alo] A o] A2 9 7} AR itk WY a1 - el 1A 2
e FEsh] flsk o R 1 wojgo] AX| g W A eleke] 3wy 4¥ WA 7)o 5} 6o x}
o] = Aol w3 (Front Pedestal) sl 1 E:]]i A5 o] 9} = 31101%10 galo +$ ?1%
YrE Tt EEYE =3 oz A ot 1HI 2 WojE
o3} 2O RS Woly il 243 f3h =& 0.2 mm T/ ERAE O R ﬂ%—ﬂ‘iivk
TEel 24 9 A Agshs P9 WEkE Table 2+ o] Wz ]9 AlgFoH, Fig, 62 3
Estr] flg -’F%é o] &ttt wlojE HatE AAA B E] Fo] Z3 wlo] ] A Eolth,
Z73t7] flsto] 2% oy b aH-E WAl Al AT EH1E 2007\ 1190 29 wWojgo] &
2 %50 3] We AANAT E 3 Wold  gsje] A wAG T oldd Ao 2
Wt 8] @ ol AL BACE Aol wAs) of Hulel A5 e |
dolg Fwiel weAlE AN E ENE 4 0 Ede 2He T4 Aol Pa) e
AL A oAl Ak slbol WA Gl 9ol 0375 XUEARal A Tohok
7 gakel 2219 ADZ Y LA 10CE A9 02H AFol9.
E3}sA e Al ol d 0dg AES FTRAHOR AATY] 3
12k % 22k 7‘7‘*”*“& = S71HRlel| A &ato] A|d A 29 Holgo] dAE o gl AdHN H5 +
st 43} Fig. 5ol YeRfISITh 1‘} NS 3
23 A3} o =0l gyl 2d3F A Fo] = 7} Table 2 Turbine specifications for experiment
S A4 A kel S gel i e —
A g 2700 BaA g 28 ZPNE Ag o oo
@ 45 U 2990 goturt o9 obh s SO0 S
AAHAT BN AANZ H % Frja 2 U4 T e
& BAEA wgt TeEs o
AR 722 mmHg
S AAEE HIP 2100 rpm
e e e T SEaetd 27 kg/em®
a A ZAE Franco Tosi
4214 1977. 6. 30
Exciter
: - ?D?
#1BRG HBRG y3png  waBRG  NSBAG #6BRG  MTBAG
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Fig. 6 Shaft coupling and bearing arrangement
of the test turbine
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Fig. 7 The Vibration Spectrum of oil temperature 42C
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