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(Vertical Pump Problems and Others)

1. 8K TEIRK HZA 9 RE) WA
(Vibration Analysis of Sea Water Circulating Pump System)
1.1 E (Summary)

W8 4 Bms 42 Ade] An B8P A59dgolds TP ddstel @
1 gue 2E gEel olgHw Ak add #4 Pz slwn Feje] AE/]0)
ol B® FRE AT/ AASY] WEe] AnAow FrEY 1§ A5FI} U

of A& FAst= A FIgok ALY Ao A% 3 54E e
Akl Q. HEse 1, 257 5 35 Bz AS 10de)e T AE(H
E 550~600 mm, 7I=X] @ 210 m)= AZFAIZ17] fste] Al HHoE ds7] sHF
ZAA ek A Apolell A A& 4~67H% MdAske 5 dH &9 AEe oE RS A
otk meEbA ol dE fste] HEo FEAS =yAoR 4 B AT
T U VeSS N, VIEY] d2E AR FHe] ARFoR AlFste] dgel dA
g A s ZAFol fds s

1.2 B = 5 (Pump Specifications)

5 w84 AEZ(CWP)Y £32 23100 m*/h, ¥4 75 m, D57 £ 700 kW

HFo® IA&EEE 321 rpmeli F& ALLS v gk
BAAS = 210 G/m® SolgH = 03
W= = 7850 kg/m’ AE71e 24 = 14800 kg
AH AES D AT ZA) AEF AF 24 9AE 19 14-13 2o

Aty oz Hxol u{ NFF7k 1, 23 A F34(54, 10.8 Hz)2 20-30%°]
A doiAes AATS daert oy 1, 23 Af FE5A 875 Hzek 975 Hzzb 31A
Lol ke FR A4S domg AFride B WAS

o] 20%0°l% WAAEE FxEo iaf UeFE WAsy] A
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1.4 #&% (Conclusions)
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2. HK Bz JLiRe] o3t H#EE) W (Detection of High
Vibration due to Resonance on Condensate Extraction Pump)
2.1 #% (Introduction)
(1) E+89= A
o Hx

A

-1
2 .
o WE 5Y L 5

=
o Hd%7] A4 1 1,190 rpm (19.83 Hz)

.
Joh

AA 12 AAEE 1 1,623 rpm

=3 dAY 1, 257 HEFFEE A& G187 6) W E A (100 m A
)
O HAHAZAY 3R JFoz A9 (AF7] Reed Frequency” 20 Hzell <)

Q@ =AME - AE7] 2dE shtel s3@ m) AR (29 14-3 Fx). A7

2=l As7] wWolzs ZaA] Alolel] A (0.7 m)E A
1
Guide Bearing
AH Roller Thrust
AV~ Bearing
I
DH / |~ 3 Ball Bearing
= AW LA &X 2K

,,.::L g S MRe
. el N
ety - JI0 HEE (2% 56)
N = Fly Wheel
30 Thrust Beqring (12 Pad)
I e .

Cront ‘o

eca Sl

w82 Y-
e c‘;-.'o'o?
e N . PR
o] L. L | 8.0

a9 14-3 CWP &%
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ol
X
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J5- Aol HEo]l 100~180 m7HA]

Z] Fak xlE o] 50 ;zmﬂEoﬂlﬂ destzl Az
425 A3 Fo 20~200 mm=Z G4 Hunting ¢ $ 220~230 wmm A
ANA frASth7E A4 8] FFAske] 1AIZF 204 Foll= 190 im7kA] ZEA
gzto] A& ow st
@ A5V s £2% FFT 2449, 1x Aol 7H4 2.
3

[> ol&] 7§¢ Subharmonic ¥ 05, 1, 1.5, 2, 25, 3, 35, 4, 45, 6x

&
do 1
2
N
N
o

7F2ske] 1A17F 30% 733%—‘?011% 35~45 m= OWEJE N7 e A
® AEF71E A7lsste ¥sA18 Z3=, 100 m7hA FsstS o A A 3]

ZHasko] 3A7F 307 AT Fole 40~45 m= oHA
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2.2.2 22 A% A A : Weight Balancing (‘96.9.4~9.9)
(1) AE4d3

O dE7] HWolx FHRACR TAFA90 mS FAAA 40 m WY A
oA oF 1709 15¥ AE 4 F wALAS 98 AAI o2, '9%6. 8
3

A NEA Z7)= FEd AESAEE YERy oot
110~140 m7+A 4%
@ A =A-4E AEE F313 23 22/100 m(OD, TIR) A= W

A A% A% FoE

(2) A5 7] Reed Frequency A&
O A%7] Reed Frequency A& Ay, HdAE
o] =2

QA AL obF ZH ] FAlo

=Tk 20 Hzeb

¥ 14-3 A%7]9 Reed Frequency =4 X

=7 A Ak = x4 Hor.(Hz) | Ver.(Hz)
‘96. 9. 5 |FW/HE 1271 AAA(Warm) 19.8/20.0 16.8
sH/EE 8/ AHAAA(Warm) 20.0 16.8
sH/BE 8/ AAA(Warm), AEH g 20.8 17.6/18.4
T/ EE 1271 7% @ (Cold), & AMAE 18.4/24.8 16.8
S/ EE 187 71% @ (Cold) 18.4/24.8 16.8
S/ EE 247)  71% @ (Cold) 18.4 17.6
‘96. 9. 6 |[FH/EE 2471 AAXA(Warm) 14.4/21.6 16.0
S/ EE 127 AAA(Warm), ZESI A WA | 14.4/21.6 15.2
SW/EE 127) AAA(Warm),ZE 492 | 16.0/23.2 16.8
96. 9. 7 |5/E2E 127] 1z W.B. 140 rpm 20.8
TA/2E 1270 22 W.B. 170 rpm 20.0 16.0/20.0
'96. 9. 8|5 F/EE 1271 3% W.B. 400 rpm 20.8

@ AANHozZE HE7] Reed FrequencyE *HF94 HTF H0](25% 9]
) T TRl HASA REF stojof sy, ol Al HAAF AT
=]
n

9 F2E whHok By WRel J1Ee WHHE o5, Fhe

(3) Weight Balancing

+AE& 3H7] 9%k Al A2 Weight Balancing S A A
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O Fxloll ot JFoz FHHF QAo we}l Sensitivity7b Z 2] & YERY,
Q@ BE AZA L FFd o 5wt 24 e
@ #H<F Weight Balancing $¢ A&7 7ol A% +3Wd 315 50
m AE= QA
22332 AEFAHA : AF7] Reed Frequency &3 (°96.9.12~9.15)
(1) =233 |3
D &4E 37 993 A% E Weight BalancingS 2 A8te] 40~50 m
2 AR, A & F 140 m7bA FAEste]l AA sk, 2
TH > AEAS AA
@ waA 44 JeHE ddgk 49, 25/100 m(OD, TIR) A& W E
(2) A% 7] Reed Frequency %3
D H%57] Reed Frequency 3% T3 oA 2L oM 44
@ AE7] Wol~ =3 WAL Shimplates A F oz A =ste] A9} g
A A
@ T3 7FsAAES g8 diAlEtY] fE dE7] FEUYE AAEES BT
At FAYToE AHAEE F£&5 F7H6—127)
@ 1T 5A4E ¥zE Hagslr] f8l Ad BEE EQAE F7HA2—45
kg - m)
® %71 Reed Frequency A1¥ Z3= FE 14-49F 7t}
¥ 14-4 A57]19 Reed Frequency =733
=4 At =3 x4 Hor.(Hz) | Ver.(Hz)
96. 9. 12 |sHA/EE 127] 7]&A 16.8 16.0
FHuA/ZEE 1278 AAA], 380 rpm 18.4/19.2
FHuA/ZE 1278 AA A, 0 rpm 15.2 16.8
SRNA/EE 12/(ETFS 2 vky) 15.2
'96. 9. 13|sHduA/EE 127)/94M/Shim 7|5 (Cold) 11.2
” ;857 o1 = ’
SR 0108 | 1687184
480 rpm
” AEH A4,
%A 11.2 16.0
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3. BFN —RkRFH#M #BE Fx9 mickE (High Vibration on the
Primary Heat Transfer Pump of Nuclear Power Plant)

3.1 i % (Introduction)
T2 AT s AR T ANFAdS FF TTFE T

A A, S71EAA7IA A dugtete] Y F72 HWS FEetal, HYlY A4
A7V A H717F ALk, AARNA FVEAVR FFE S8 AES 2709
Loop® Hojglom, 7 Loop ¥=E 243 dolFHZ(PHT Hx)7} 2di4 HE= HXA
o] e, AL FYmT flel &= i HxEA o] AR HE7] A
AYgE AdAste] 1 9ol A& 2HAEE Hodrk (17 14-4 3F=x).

gAY B 357 Aed F, dol$HEZ(PHT H2) 4019 TRt AFA 42
A= wAUZE A 949 250l 84 m/s7HA FEdte], AFALe] ¥
AN AF7)e] F4de ATdEr] 9E Seismic PadE 57| A Frameol| €713
HAEAA AFAL AEA (42 m/s) ol HE HAAAoY, 127]5AES 98 BZE
7155t dold ATS JtEste Tl #4 BE wAYA A A WEo] 7EA
(55 m/s)E EX 233 80 m/s7HAl Feste], AES AJEA 2 XIS F3

A H At

]

o

3.2 3 P (Status)
3.2.1 EFHH 2L = #c (Specifications of Motor & Pump)
« A ZA} © Sulzer Bingham

Al 3
i

L] 6&);]] . _X_}‘B‘C:)] k)

o
fuiich
[l

4

o &% : 9000 HP (355 Amp)
e 3H4 1 1787 rpm

- e 55
« AEAZF7] 0 Al (), F(Run-Out)

3.2.2 ##F BE (Construction History)
DO HEZAAA Az ostH HFEZ Bowld AH FHUHS A= FAH A
(<0.058 Degree, 1.01 mn/1 m, =1.3 mn/53 in)ol wz} w3 wjHS

F 2 9o A7) sdssk %S 247 AR,
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4. THHS | BEALING AZ¥FMELY
% DIl TIRIIET REARING

& B TIRIIST REARING

£, THHUS T BEANIND GRULING GUILE
% BNARE TN

MDD AL

10 DIl LEVEL GRNI WL

11 BEAIING GULING Wa ER IR
12 AIR 00 TR WATFR FIFTS

L UG AN |

14, All§ EHIELL

15 AIRAIIFIT

I, ELUWEIR [N

T4 GIALQI GO MRS MY

TIL MO AL S I

*1 FIIMP AT
28, VAIIUIE LN | AIHMEN | SEAL
e 51 CONDARY MICHANICAL SIAL
&b, FIIMAILY MECHANIGAL TEAL
Ah. PUMI OV R

Al TUMET T ARING

. IUME GATE
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@ = Bowl A4 #2 Hx EHETFoE AAUS AAT vk QU

@ Hzxy Are detd FA4E R 4T 52 A oz =HEU

3.2.3 i 2 B BF (Commissioning & Maintenance History)

O @ AT #2, 4 x| AF7] 95 TR AFA AeS AL A EA
(42 m/s)E %3] 84 mn/s, 45 mn/s oAk webA, A ZHAFe] Halo
wet d-s7] A Seismic Pad®] F=(71A 0 Hd 1.6 m)= el ¢bd
HAEANA &A% A, AEA= FRA o2 stoltt

=
T2 32 m/s AEE Z.}ié}‘}igbl—, ojHol= # HE HHAYZA A %A
HE 75 W4 WFo] 80 m/s7HA st
@ ol m=w #4 Fx 7lEA AedH o]l w2 AH oAM= Hand Barring
o] ZAE Ao AlFEGE o] S0bar AEol A= Hand Barringe] A o} ©
2S5 W3lA|A Hand Barrings 2 A &1t
@ AeHF #4 Fzxo viAYZA Mol EAEool wAZ AHo] o H

Seal Leak Off 7} ©}& Ao vl B A YEls

ofy

D A%7) BHNY L TR AN Aol 5w #2, 4 4BV} G AE
Aol wal 2@ 2 AFEA dejsk i BFF Aoz BuEA)

@ X Bowl AAA FH7|E(0m/m)S WMALEHA FE52] A=

2 2E Zog FduEy Adwrdel $=3H7]FA (1Im/dm) Bk thA Zioh

it
N
F-lN

Seismic Padv 7|FAHE P55 Fo] AE7|7F ot WEFow
FEA olEd F JEF Holof s, e HAAT7] Sl d HE
7o

ANBozA AFANE oFo] AAlEel oA Aol VAR Ao By



3.3 &l 2 5% (Close Inspection & Analysis)
3.3.1 EuiBity 2 #E (Preliminary Check & Actions)

O A7 AAW A5 7ATEE 73
AE7] AAW G Z1AZFEEAA =

Straight Edge(2m)E A}-& 3}
HE SA3 A3 29 14-5049F 2ol #2, 4 FZoA Z1ZF 2.8 mm, 3.35 mm 7] &
How, AFzY] AX7FEA(1 m/mETE N ZF3E A

A

Reactor

o
bt
_11)1'
o

a9 14-5 Fxd A7 AAY A5yd S

@ Hx Z4]F Restraint 1+ 54
Hx E75 W F5d ol5S A= Restraint®] H5(HAA] 58
m)S SAS A, 29 14-69A419F ol #2, 4 Bz A k=] 447 15/01, 0.1/1.7
mZ A ARG AR ATt o] g2 LT A 4SS F83517] oy ol
W A 2=(40C)7F S WA ETE olyE R Wk 5 S5 ete] 1 Aol uhed
5 2A47= Skl

o2
o
o
[e]
©
(o]
9,
it
N
do
o
™
offt
o,
e
rlo
+H=
—
uict
[&
o

® Seismic Padol] <]

@ Azt =AEAE FHL 93 KeyphasorE A28ty on,
7] 98] WrhAElol A Impact TestE AAE Ay #4 3
OHzol 7h7b2- 270 2 31Hz7F YEbs ey, dE7] A Seismic

29.9
b AEEe) Qo] 44 Az vEoe 4% 242 99

el ARAANE B
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0.762) 1.4

[ ): Design Spec, mm

a9 146 #2, 4 EZ E73 ¥ Restraint HFEH AR

AriEE KBRS ¥ (The Condition of the 1st Load Test)

%

3.3.2 —

@ 19 14-80lM ek o] HXE B AdXE Fares Ay, A
A Ix Wgo] 7 A yEiew, A2 EedA
5x (Impeller Blade Passing Frequency %
EFSE T

o)
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r=o] 46 mn o]4Fo] Hojok mjHo] AFFA A

S

ol = 0.237(5.8 mm) 7}

S

A g
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o
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£
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% 14694 2=7F 40C o w #4 HEZ 9] Restraint Gap< & 560] 1.5 mme]H,
2} 1 mmo] /\q__ Gapo] = éé—r]_ x]-o &o] o:l%;doi 14 }L .H_J- LH‘F-/]
exE 7H7t 15/46%(265-15)T+40C = 121.5°C, 0.1/4.6%(265-15)C+40°C = 4547 ©]
W & Gapo] Zero7l ¥ 2% (1.5+0.1)/9.21x(265-15)C+40TC = 83.4T ot}

o] AxAA T & FFwS mEstH 120C Fol A 833} Restraint’} H=
e BloR UrE‘rkkg SE9 Fbel wet FEog ISt FZFHo] WA
HEF A9 oA wrgwsro e WRen g 83T FdA FE2HEE, 123CT~130C
HZolA o]l FHE AL FEFo| o AW FHo] FUle] ofd o=

FetE AT

N
rlo
IR
rlo
S

rﬁ
i
N
rir

(3) F-Ael 93 Unbalance 9 HE
T BAAR, BRE HIdA A2AHFH A7e g2y bx
(Impeller Blade Passing Frequency) Ad%°] YEelus= A2 A dAZE HHd +2E
o] gl AEjolm g A dlo] Ho] Go] MAA KT} Wol(ek120%) 7R Ho] AR Az}
= gEh
(4) A5 7] 44 Seismic Pad 7+ 9% HE
Seismic Pad®] €7 S we} e = W3
gt o Al Seismic PadE ¢d AlAS L #1, 4 =
-9 o]l & Aol7t e o' Hol o] Z Qg LAl obd AoR AdHATH
334 —R AWMABE FR BHEFH
(Actions Based on the 1st Load Test Results)

© A%7) AAY FHE A

)
N

N

r

O-I./

ol Al 13 $5HAW AnE ARG A%, PLe) FAF A0S A%I] A4
9 SAn BPos wuasglo, 457 AAY £3E £9L BT FRY AE

=
ofd Zlow FATHUARE, AAXNRT I AA o] lo] vj# % Restraintol]l #%=

g SHo] dEA FEF &7 fs) AR 023"(5.8 m)= =4
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@ AT 7] A Seismic Pad FH5ZEA

—
_>|4_1‘
$

ol
il
>,

3 Ay A7) A9 Seismic Pade 1+
3 BA gernz 7F 7H(HY 16 moE A9 X3t
@ H%7] A A Bolt Torque A7

rlo
™
offl
ox
ol
e
2,
i)
)

274 Al e o i%*c}ﬂMW e 12 715A8 fFAeA b
T FoA Fasshe d4s a2 veyoh

l"i*ﬂ%ﬁ Alg ST Z2X|3%t &9 & Restraint 7FH
&

B4 AF7] 4HF Seismic Pad H= H42 2 HAE57] A A Bolt Torque2 4
Aol 9t o] ofd Aoz AFYHUY

3], Hot “JHlolA H57] X Bowl Alelol Oil Jacko. Z 3

F7] 913 #4 Fxe] EF9E o2 Preload

¥ 14-5 Oil Jack®e & Seal Housingdll < 7133 2% (49 mn/sec)

FTAATE| 2 70F| 5% [arAty| 270 | 5T
No Preload 2.7 758 - 3.7/44 3.4/4.4 -
ey 39 43 |5100 m| 3337 40/45 |13/100 mn

EUh I 67  |35100 m| 31/38 30/42 |35/100 m

34 #4 HX BEEKE TFH=E KFE ST K
(Vibration after Modification of the Pump #4 Motorstand Level)
341 #4 = EEFE THE KFTE BIEE
(Modification of the Pump #4 Motorstand Level)
As71E FAQsty B2 FPldES 7HEste] & 14-63 #2o] ds7] A
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3.4.2 AN 9 &)

457 AA el

ol

_UT
w|-Z]Z
| E|E
mo | R | R
<+
7
Hl = =
NN e
Bla| <
A
™| s
o
ll N B

ot

w3 wAY

£ A8k

4.0~5.0 mn/sec

3.4.3 &Rk 238 % #EF (Vibration after Fuel Loading)

!

~3l
~O

s

o)
=

_OT

H]
et

2.7/3.2 mn/s
4.4/4.6 mn/s

3.3/3.9 mn/s
3.5/3.8 mn/s

H
Eu

2.0/2.4 mn/s
7.6/8.0 mn/s

2.6/3.3 mn/s
3.9/4.2 mn/s

il
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3.5 #& & (Conclusions)

olE HHAste nAFE A oAHtEE Aol wig= st

4. F£EE EBRiE#Ed A Piston Rod #EE) WixE e {EfME (The Value of

Piston Rod Vibration Measurement in Reciprocating Compressors)

o] Sg BE A5 8w . o] Fhae DY g4 BEE GEE 4571
o dxwrt A7 Adx7IE dAHHom Al A FAHES 100% FF 8
aoglew, o] F 4F7] FolA syt HAAHW Fgol wrox A "o o
Hydrocracker Unite= Al FFolAl SFAQ1 Aujelnz F4 HET 575 AA
3 FdE AFAQA #FHEHol e Fa Aulelty. AW st F=E
Crosshead -3 WH A AZpg Ao LA o] WAste], o] &&o] iy o]

H
go] A HATE sy IBH Zmaw Fof| ZAGE BA ZRao] Egty

Z}z}2] Distance Pieceol 7}&EAIE F 25, 2172 Piston Rodel Packing Boxell
Rod Drop ProbeZE F#31% o™, Z}Zhe] Cylinder Heado]l Velometer % AAME K-
zetol E dHolEE FH-sdn (249 14-11 3 14-12).

Velometer Sensor: 7Hs4-7F §1& Piezo-Velocity Sensore]th. o] & ©]o]g
Bently Nevada®] ADRE for Window A|Z=®lo] 7|25 ¢lt}. ADRE for Window+
e FAl&e 74 A AHleA, A dE R Vs AAAY s dHelHE &

16707H4 8] Aa 2 ne Ao FAdh oS A TP vl FH@

™o

Ho
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©. O = [e) 9o 3
=S v B2 a29ES 3o Yehdth
Rod drop
Stgge Staaga proximity probe Accelerometer
AN
1 7
[ (] 1 rfl—— oy
Kayphasor @ i [ 7
probe \ o O — e
[ S
Velomi Distance  Crosshead
elomitor piece guide
Motor Compressor

Side view detail of
typical cylinder

Stage Stage
11 12

a9 14-11 WMEv)e] AA A 2 BEe YEhds 7 wiA =

1% 14-12 Rod Drop Proximity Probe®] A X

4.1 ¥# %5t (Machine Specification)

G BEE SHE 97 (Unit G03A9H G203B)E 375 KW(500 HP)Sl % 7]
2 FEEe 524 4-44y9 7)Ao, ] ¢F=> 1380 kPa(200 psig)elar 3whe] f =
ol A 1140 KPa(2000 psig) = EZ3th. ADRE Al2=®1& o] &3to] 2} Addd ds)
Piston Rod®] A&(HFHA &2 #F)S Ar1Hem 715, 4719 ddvelA
o] dutA el AE4FFL 152~254 m p—p HAA

m{oh

4.2 &8 ot (Data Review)
NAe HEHES Brrslr] el 2~4Fvth A2 S =AY 29 14-138 8



2 31¥9 H3 APFH2A Rod Drop 5 Idold, 742 +H%5%E2 300 cpm

~
10¢ Z<oll Unit G203Bo] 19 29 d- o] Mg Trendol &1 4l @740 24

3t th 8¢ 31¥ (¥ 14-13)3 109 49 (29 14-14)9 Unfiltered Waveform 19 S
H A shH 5 JAZE3 113 o] Aol A W= duE A & 5 Uk 8¢ 31¢9

= AT AZo] 229 m ppolReoy 109 49 += 630 um pp7tA F71E Ao, 93
o GI}E-¢ Spike FAbo] vEbITH
POINT: 1 Stage #1-2 DISP ZO" DIR AMPT: 9.00 mil pp

MACHINE: G-203B
31AUGY5 16:41:02 Startup DIRECT

I I I
I ! |
I | |
I ! |
| | |
| | |
! | |
| [ |
l | |
| | |

1 mi/div X to Y ( CW) ROTATION 50 msec/div 5 Hertz

1% 14-13 8¥Y 31¥ Rod Drop Bl HZ2] Probeoll A 3 434 B

A=)
ofll

POINT: 1 Stage #1-2 DISP _/180° DIR AMPT: 24.8 mil pp
MACHINE: G-203B
040CT95 12:43:18 Startup DIRECT

|

2 mil/div X to Y ( CW) ROTATION 50 msec/div 5 Hertz

13 14-14 109 4¥ Rod Drop H| 3 =42 Probeol A <% 3 Unfiltered Waveform.
Waveformel| Spike &7g©°]



A14% =4 g= & 718 £4 — 1065

POINT: 1 Stage #1-2 DISP /180° DIR AMPT: 5.81 mil pp
MACHINE: G-203B
090CT95 10:20:16 Startup DIRECT

1 mil/div Xto Y ( CW) ROTATION 50 msec/div 5 Hertz

a3 14-15 10¥ 9¢ Rod Drop Bl HZ4] Probeol A 4% 3t Unfiltered Waveform.
Waveform /o] Aoz =03k 5.

Proximity Probe’} “=<alH A E RETE A Zo] 9] Distance Piece® Access
CoverE €°] Bracket ¥ElE Attt Probe A4 el Fsatd ot Piston
Rod7} #&=abAl &4 ol= AS 2.

2E 53 " - AAPV) 543 Blwste] Waveform Datas #2483t
Rod®] a5 (19 14-16)% AXtat7] 918 PV Axg o] &3k, el Al Spike &
42 Rod7F Al &+ atsS #e wf dAdn= ARAS dA FHAh o)y A4
Rodell ¥&o] WA Rod7} 4= 3 Lot Wy s e Aol e
ATk Piston Rod®] X-&o] F7hdlths AL S 7IAE AAAA 744%—
w3k olf+7F HAT. Rodol zlso] oW A=k s wrE 2 F U7

ol o},

rlo

it
oy
filo
i
o
=)
_L

n

2 ofw
M

80000 |
40000 |
20000 |

Force(lbs) 0} —+—+ =t ——t——+

-20000

-40000 |

-60000

-80000 IS S T | AN NN IO N N S N N A | |
? 18 36 54 72 90 108 128 144 162 180 198 216 234 252 270 286 308 324 342 360

\
Bottom Dead Center K-yphnorwpun. Top Dead Center
Crank Angle

9 14-16 AR A Zke] tigk Rod 8%
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4.3 Ftp &R (Result)

7129 Fo EAHL 4719 Piston Ring E57F 88 xzZtow HEFojxyrs=
RAolth (19 14-17). H3 Rod7l ¥4 o2 635 m7} 394 Piston Rod Runout®]
152 my F ATt Wrist Pin Bushing 7F=2 241~254 mollem, oA Ho 38
230 mE kb Moy FAAT Ao g A A5 Balance Weight7}

A3}l Piston Ring

g
e 89 31¥9(1¥ 11-13)o =33 A5 9 v =sgtt. 93] Spike d4Fo] e}
A gkgtom % ZZES 148 mm ppelATh.  Piston Ro

d
= 71719 AdEE "rksk=d w 7EA s 2ol 945 EdT Aol AsE o

of 711% A 2rh. o] 4F7= Hrol= o9k AR Piston Ring®] &74o] 2As]

etk e 2R 99L ohhm, o §wel HAW Rings AAH A% 24

29 Ay e 98 AEe FARRE JdsFEH %S B
oAFA. 7IAE AAstel A3 A3, Piston Ringel G203B 71 7A¢k wi¢- A 9
Hz g es 2 = At oA Piston Ring®l 342 Piston Rode] 2
=
O

vEFoRA & F k= AMES BA] W el FoATh
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5. €8 B Wolg BLERA 9 RO Orbite] #H (Detection
of Eccentric Orbit Due to Excessive Sleeve Bearing Wear)
o e Yl wdv] 3577 nxlEeR AL wAste] 2453 eI

AFE dlE S 79" oFstdnt. Wk AFEE oy =4 E oag of

7EA o 2l Al b s Aldlekgith ¥l 14-182 X ES

Wi x| et} o] A= 1099 BRIl 9131 3600 rpme 2 2

. IS5 E PickuplZE 7MEEAE AE3A T 4 7] 2% Real Time Analyzer

H

RTA)E A&ttt & Ases A &gl MarS S8 RTAR 24 49

o,
o
(

& ¥3ste HEl 27

TA. LOCATIONS DYMAC
PICRUP
#, . # . E.3
3 hd ’J/PILLOW BLOCK BEARING 2 1 i
o ) B
GENERATOR STEAM 6
TURBINE
o o | |
DoO o
S
PICKUP PICKUP PIGKUR =
RYMAC ymag

a9 14-18 EHl @AY wix = (337])

Ao A HEe] A WS o] wojde] AEg npEE JdEglon o®
d3 AAE OrbitE 7PAYTh ® 14-102 sd2da9 3, 4, 557 €Yl Hd7]e]
A Peak VelocityE Bl sk Aot} o] FeolA Kol W& ofx7] HojdoA] I
g s AEZE 7 AS & Ak A= AEIFLS £ el Ant gl
ogt A, F 14-11€ 3, 4, 557] &S W (mils, p-p)E HEH Zolth 714 3
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% 11-19(19 14-189] 914 4H % 5H)oF k. olE "ol WS oxbr] Hold
A= 1xRPM R Fo] tighs] o} o] zstFu4y Ave glvt. 12y 95 H
of o e WEe thts] wrh4Hol A HEL 0698 in/secolut SHel A= 24 0.077
in/seco] i, 4Vl A 1xRPM X Z2 2 A (.168 in/seco]th).

l‘

O

03 MAR 87 112:20 1248

r:..mzﬁ_nezt 2.£-3 IN/S Q=P ceM
_gl PLoT
PoeiiZer, 4H .
L AL -7
0.A: 0.702 in/p
|
IR A N YR PP RS A Ep _.._{__-
o[ IN IAVG l CAL lwﬁ‘n—s
0l 20aVPKISU 16 |9.8aVv/G (E) A

03 MAR 87 11:24 1292
=3 _IN/S 0P

=000 x a__;;g"
N |
o i PLoT 9
o i Pooctioh SH .
- A SR
? 0.A: 0.0B9 infs
- | ' 1
..4 - ~“tT-Ar—~t--H——~r - —-
A A
CURSOR .

P

99 14419 UE L 9F WYl FRgge] W AHEY

W] A7) AZelA AR FHF ATl Lhehd
omt FeAHA @gtor] YS 7] oo HEF Fo| §AYeR AT 2
et welfrh WZ odxy] wolwe A fYE FHsAY. ARHoz A
A o471 Solid State MAZ WA} Bl WA/ AZPow AAHA ekstrh

Hu
Lo
=
192}
o
wQ
=
=)
(@}
j)
—t
fr
B
o
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=
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5

2
i

st

DIAGNOSTICS EVALUATION RESULTS

COMPONENT
SYMPTOM TURBINE/GENERATOR #3 | TURBINE/GENERATOR #4
A. TURBINE
1. Dynamic Balance Good Acceptable
2. Alignment/Coupling | Good Slight Misalignment Indicated
3. Shaft Trueness Good Good
4. Bearing Condition Good Acceptable
5. Rotor/Stator Blading | Good Good
6. Vibration Monitor No Signal from OB Monitor| None on Machine
7. Flow Slight Turbulence Indicated | Good
B. GENERATOR
1. Dynamic Balance good Acceptable
2. Alignment/Coupling | Misaligned With Exciter Slight Misalignment Indicated
3. Shaft Trueness Good Good
4. Bearing Condition Acceptable Good
5. Electrical Problems Good Good
6. Vibration Monitor Reading High(+90%) None on Machine
C. EXCITER
) ) ) ) Good
1. Dynamic Balance Eccentric Orbit Indicated o
) ) o ] Symptoms indica., but very
2. Alignment/Coupling | Misaligned With Generator ) )
poss. slightly bent Exciter
3. Shaft Trueness good
shaft
4. Bearing condition IB Bearing Wear Indicated Good
00
5. Electrical Problems A acceptable Good
00
6. Vibration Monitor Both Read Slightly High

(+40% to +50% high)

None on Machine

D.EXTERNAL SOURCES

None Indicated

Slight Contribution Indicated

from joy Recip. Compressors
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3% 14-10 %719 Overall Peak Velocity H] L

UNIT #3 UNIT #4 @D UNIT #5
Wy 94 93

POS#  VEL. POS#  VEL. POS#  VEL.
1H 047 1H 083 1H 039
Bl 2 wo]g v 084 1V .043 1V 072
1A 076 1A 151 1A 029
@) 2H 086 2H 033
1= EHl wo] g 2V 076 2V 045
2A 067 2A 031
2H 036 3H (.221) 3H 045
W= g4l wof g 2V 053 3V 131 3V 039
2A 064 3A 120 3A 032
Shared with 4H 112 5H 102
= ukA 7] wo] g IB Turb. Brg. 4V 111 5V 065
See Appendix 4A 098 5A .062
3H 065 5H 137 6H 048
9] WA 7] wofF 3V .020 5V 055 6V 061
3A 140 5A (.263) 6A 076
4H 702 6H 055 7H -
U= o x17] wlo] g 4V 186 6V 067 v -
4A 243 6A 160 7A -
5H 089 7H 064 S8H -
9] ofz}7] W 5V 072 A% 084 ]V -
5A 223 7A 090 8A -
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A4% 724 3= 2 718 £4 — 1071

e v

UNIT #3 UNIT #4 @ UNIT #5

Holy 94 93
POS.# DISP. POS.# DISP. POS.# DISP.
1H 054 1H A76 1H 136
Eul =2 wo]g 1V 273 1V 158 1V 213
1A 053 1A 814 1A 114
) 2H 331 2H 095
9= Bl W] g 2V 351 2V 097
2A 113 2A 085
2H 135 3H 828 3H 167
W= 4l woy 2V 258 3V 574 3V .3096
2A 217 3A 577 3A 056
4H 470 5H 290

. Shared with
W= wbd 7] wo] g AY 597 5V 338
IB Turb. Brg.

4A 513 5A 249
3H 326 5H 741 6H 137
2] A 7] W] F 3V 074 5V 268 6V 335
3A 588 5A (1.263) 6A 293
4H 3.804 6H 240 TH -
S o x7] wlo] g 4V 817 6V 260 rAY -
4A 1.254 6A 736 7A -
5H 431 7H 347 SH -
9] ofz7] W] F 5V 324 A% 434 ]V -—
5A 1.148 7A 373 S8A -
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¥ 14-12 3714E 93AE
UNIT #3 UNIT #4 UNIT #5
oy a4 9
POS# | MPHASE | POS.# | MWPHASE | POS# | OPHASE
1H 1:00 1H 9:00 1H 7:00
Rl 7 wojy 1V 11:30 1V 3:00 1V 6:00
1A 7:00 1A 3:00 1A 12:00
2H 4:00 2H 6:30
9] EHl wofg 2V 9:00 2V 3:00
2A 2:00 2A 6:00
2H 3:00 3H 6:00 3H 1:30
= EHl wofg 2V 1:00 3V 2:00 3V 11:00
2A 7:00 3A 11:00 3A 4:30
4H 9:00 5H 6:00
. Shared With
WS 7] wofd AV 11:00 5V 6:30
IB Turb. Brg.
4A 11:00 5A 2:00
3H 1:00 5H 2:00 6H 6:00
o15 7] Wiy | 3V 3:00 5V 9:00 6V 12:30
3A 7:00 5A 8:00 6A 1:00
4H 5:00 6H 12:00 7H -
WS o x17] ey | 4V 5:00 6V 5:00 v -
4A 4:00 6A 11:00 7A -—
5H 3:00 TH 11:00 SH -—
9= 7] Wolg| 5V 12:00 v 6:00 8V ——
5A 6:00 7A 8:00 SA -




