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PR G SR AT Sl 2 R EDARRE [ 3-5 Ryl 55— ST R FE R A5
A& IR RRR S IR E MRV ERD Hartblt 2 SERRRTHIIE 2 e SR 2R 0% 3-1
BESh > el TRl BEAR L — St 25 iy ch g il s 2Rl V- (R B - [l 3-6

FoR I —5et% LP-2 R s 2R g i &l -

1st Mode - 650rpm
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7% 3- 1~ MHPS RIGTEHER ] — 5% 2 i FER

il 21 RE B
1st mode 690
2nd mode 1,270
3rd mode 1,300
4th mode 1,840
5th mode 1,920
6th mode 1,990




FPOWER SYSTEMS .
Fr FE RO &% RN EEER
INSPECTION RECORD g lgmkl g Teeme g Yeghe
LIN KOU
IHES # % + | TAIWANPOWER | L¥&F i
04173 _ M, f | POWER PLANT
Order Mo, Customer COMPANY ﬁuﬂ?;kﬂ Unit No.1
5 & B - Rev. | # 5
Name Rotor & o4 | Drewing No. | TA10-000101 Material 10325UD
of Part (LP-B) & Part Mo. 1 | Designation
BRUEE AFHLHE FRAESREREF .
Identificatio LLIGE Mame of Measuring instrument & SCHENCK DH-108
n Mo, Measuring Enstrument Mo,

Rotor balance test & Over speed test

Result of vibration reading

Rator Vibration
Speod Double amplituds {peak to peak) 1/100mm_
(rpm) GEM end GOV end Allowable
tad i
Al lass than rated spee <3,600 0.94 1.12 12.5
(During spead up)
At rated speed 3,600 0.40 107 7.6
{before overspeed)
At overspeed 3,600+ 2.93 273 7.5
{120% overspaed) 54,320 r
At rated speed 3,600 1.01 1.31 7.5
(after overspeed)
At less th ted df .
ess thon ra 51:I_EH < 3,600 1.80 1.66 12,5
{During speed down)
3- 6 ~ PRO—5%1% LP-2 R = 2R &Rt -
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e BB GE ST IR - {E MHPS 3R SR T8 — IR IR Sy T35 - 477
HESE WEBGRIESY - BINE R ER - 75 5 T-Point HH -
FA LAt 2 B 4 S TE AT R -

WSR2 R > BEAEEMA=0Ra N B a(RE

il

3-7) - ARSI LGHIAN TSRS - EREETY - BREHETE - RiEh

tELEY ~ IS R T-point B - SRR ERANIE 3-8 FR - @b L5 5

FH RyRomn & R RSP R E] > [E 3-9 /R EGHIREEG] - NFEE

HARTRIREE A LR » RETHEEHRSS -

\

WELCOME TO TAKASAGO

3-7 ~ EA MHPS S5 N\ BRI ARG -



Route of Factory Tour s

R&D Center

R&D Center
Blade shop
Machining shop
B&V Repair shop
Assembly shop
T-Point
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= -~ MELCO R T 285
MELCO 5 T8 T 50 i B & R 3 FE K » 8] 3-10 B 1F MELCO 1 F T8
FHIFEAE N B G - ARSEH TS BN T - 4H8E85 K = iR 8 s

3-11 & MELCO iS58 -

¥  MITSUBISHI

.‘ ELECTRIC

3-10 ~ 8 MELCO /G N B & -

3-11 ~ MELCO {iE T2 BIRH -
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DU il 5% S A B dm RN 2 [F] 2 e - 33 i R B 1 SR Eh o7 R il
FOHHERE) > H P S iRED 1 50y Ky 20N (PR IRE (2008 3-12 Frr) » FP R
B RE S PTG RECRIE 3-13) » RS RS FHrGE i ke L2 AN
Fol I PEA ST > IS A Wk S EE AR - R RE E e PR T S E A
EIREARITE (L0E 3-14) o Fodt oo S8 TR S S AR BRI AT - SeaTHe B
TR (57 4 7 A ] e SRR (A0 81 3-15 Fivms) o HHERHR A - 28 2 B [ PP BE U
SBETET RS 2 B Y SR R A AR R B LI kBN (R [E 3-16) -

SEFMEER 7T RENN > IV E T IRBIERE(AUE 3-17 FoR) » o7 Rl S Rl
K CIREN - Uil S PR B IR A R RS2 B BB 0 5 1 BT iR Bl 880 L IR B IR A Ry
0L BRI S [T RSN > WA REMER B A RIH R AER (120 Hz) - Hifkg

AR A R AR S A B APRRTEAE 120 Hz > BBEiFRRE 2k 3-2

The type of vibration Image
M Bending vibration ey
- Vibration of rated frequency /—\
- Vibration of double frequency g e —
L
M Torsional vibration Q
- Vibration of double frequency
&

3-12 ~ SRR ETRED 4 -
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Weight unbalance
A
+ > 0 @ DD CD
j; — _—‘(("; ._——_;g‘ i One rotation f
Py
oY/ =
. 9.{
I\ E. ---------- i " SR "5 S - >
\ =
\ Weight unbalance >i | : :
One cycle of vibration

[ 3-13 ~ ErEEAPESERERER -

rOtation b~

a 1 .
= > :
High bending rigidity Low bending rigldity
~=Small deflection  —=big deflection

1 rotation,

I = AN IR NI Hi

2 cycle of vibration

© (wad G WINERE LYY a0 A IR D
AL AT ABA-32728-2 10

3- 14 ~ Pt % EE AN T (2 S [REHH] -

b~ | Rotating direction
(Normal operation)
: Torsional torque

Generator torsional vibration mode

3-15 ~ SR HEIRERR -
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=== =
“~Bearing
w)
No. of section Q factor
LRy ag Al ey
TLE s 48 Le % NeR Leh 15t
tl No of rotor {"3‘
elament
)

Fig. Calculation model

Rated speed

@ Good
3rd area

2nd

)
|
|
1

Critical speed

ETANY

Fig. About evaluated about Rotor vibration

3- 16 ~ FEEIRERHER S TH ] -

'}W 3.Stator vibration

— The main components of the Stator are shown on figures below.
— The main vibrations of the Stator are as follows.
v/ Stator coil end vibration
v" Stator core vibration

Stator Core stator end-winding '
Support Structure |

P e o e o

ML

Fig. Generator sectional view

PROWET . are

3-17 ~ S EEME THxE) -

% 3-2 ~ FEME TR, -

Before -
o After winding After Assembly
winding
Core IC @] O
bump RV o
End winding bump O O
fhgat IC:Inner cooling ; RV:Radial Vent
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PO ~ Toshiba B5& T IE285
B4 (Toshiba) 78 155 F B S By Simti b B F - 8] 3-18 % Toshiba 0 T

G2ERR > BEEmAE  BRITGRAETYS -

3- 18 - Toshiba fE/E T353R A -

sRoe e o 7 ] > PUTN ST UUBIR G B - B R > 2R RO

OGS - (B TR R R E AP A R E T (40E 3-19 For)

BEREA IR E ) EZ SR AR E R ENRFEE 1 TERSR - RN B Ry U39 >

AATRE ST S A B (Swirl) - ST Toshiba 128 18 AR G T3 AT iR e 14 (A1

3-20 FAiR) > BHEZSARE SIS EIREIHVRFEUE - ME H S feaat suE N DU

T AR -
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Mechanism of Rotor Instability due to Seals

Tip leakage unbalance for
tip clearance

Pressure distribution
on rotor surface

Seal Force

-4

Destabilizing

Fy=Destabilizing force
force
Seal Force Torque Unbalance Force
*Rotor eccentricity Unique to

= More increased Seal force & Torque Unbalance force.
= Increase the eccentricity.
= Increase... ~Then the vibration may be unstable.

Steam Turbine

3-19 ~ REFIAATRETT -

Evaluation of Rotor Stability ~TSB rotor design~

e Borderline “0"(diverged rotor-vibration)r '
Instability in the Analytical model

A - : !
E @ L 2
8 . . /NG
&3;, ---------------- - -------------J-;—"-":'- Design Limit l
g . . i - VOK
753 . - .
0

Stability at Full Speed No Load

3-20 ~ BT RRE T -
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Toshiba i FLiE Y= J7EIEL MELCO E9FRFH 1S0-21940-31(411[&E 3-21) - HAY
L fof i SR O B S HEO o 4D © Toshiba JR4G T (BBt A i - rh o
BV (AE 3-22) » B EERED P — i A BN
RNl » RO EE B P T R T RE i 5 B = U R R

i Toshiba ‘a7 E =57 E| i o

TSB Criteria with IS0-21940-31

&

Medid wre Vgt g
vy range ol dn

»
w

[T TR [T ————
b Wy | e R ot

3
(=]

QoL

[P
()

© wmerniny | gttty mveady s duases

8

007

" Sewarre v ek
p '™ (IS
ity |

e
0028 ey |0 b

g

e
w

RS e VA S A

-
o

Modal sensithvity M

5T

e LT terae

Q,, ~ amplification factor at ressnant speed
~N
(%]

T

w

Mods senstmity range A o RL

0

0 0! 02 03 04 0S 06 07 08 09 1 131 12
w, /0 - resonant speed to operating speed ratio

Type Il :Moderate Susceptibility

TSB Criteria: Modal sensitivity at any wvice(hol&] speed shall stay within the range A or B

3- 21 ~ EREFUEIHEE S AEAE o

TSB 3 correction planes low speed balance

Large  static  peir  unbalances?
(Corrective belurce machine readings
ot both correction planes ere large
with same angle directions?)

[ 1% Low Spewd Balence
Mmzmnlm

Lndum-a_dnt-uf 2 Low Speed Balance Balancn weghts synthess a1 FE and
spaed talarcn wegtie ot FE o _with 2 correction planes, lnmnw\a\w“
RE comecton planes to the mio
wmmmm

el e

Aaa\vmﬂtmmummsmiwth VSYA, Welrwmm';swmtnh:
orginated from tha oLsage work menu,

[ 3- 22 ~ EERE) P T T ch Ve B P -
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. -~ Shinkawa IR\ ES5H
#rJ11(Shinkawa) Sk LU AHIREN 70 1 S 2l S (It rs - By 22
7 i A RO 28 SRS A 2 [ 3- 23 RyfE Shinkawa BRI A =R
MROCUET R AHIREN AT K2 B 240 Ky InfiSYS RV-200(%1[E] 3-24) - ER5EEZHE J71H

73 RSN ~ A EHRBIES S N B RS - H R EARRE FE] 3-25 -

3- 23 ~ Shinkawa BT A ZEE 5 -

SYS

s

Vibration Analysis and Diagnostic System
infiSYS RV-200

3- 24 ~ IREITHT S 2T Z245 InfiSYS RV-200 °
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FHA Shinkawa £y MHPS T Z&/ERRE » FREIHRLT -

How signals are processed
in the infiSYS RV-200 Vibration Analysis and Diagnostic System

Vibration monstor (e.g. VM-3)

Anatysis data acguesition unit

AR By
| N Butered signats | -

| %l L_-—-]

St somse] /1 l’-';-:_
v 1P s Sustae sprel

- (Aretzate
%E i s Hh s
§ g ':"TI L et 1]
- e W

. . Analysis FC OmNSYS View Statior)

Phace mark T o6t vibration oo |

»g TR0 .’: .wmnm Acceleration VIt graphs

0 1] w0 CAS nﬂﬂv&
1mage of flexble rotor of -I——
large rotting machinery Imrolmlnqdml::rvwm ;_“ o

& 3- 25 ~

InfiSYS RV-200 fREEH5 R AL -

ERoN s e

ECfdEF InfiSYS Z:4% » i Shinkawa 7R EiE 72 12¢ 22 i 5 H 24478 (G-Monitor) iR
BIMEERIREI AR - 2R E R 3-26 Bl 3-27 - F DARNRFED HIEL &R
PRI o R EDERR -
CMS in TPC LINKO Power Plant . 'g' CMS in TPC LINKO Power Plant - oy
e jb.m: Y.";:-':'r:'. S .";f:q ,P:,m_“,,,m,.:,_e,\iﬁ \
LK) r %, s !
= ﬂ tezn 2
>
C R B =
!:‘3";1: ?"E":“ LINKD Pover Pane
L f
= S

3- 26 ~ G-Monitor Z2
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LINKO
Power Plant

TONGXIAO

Integrated System Architecture

Power Plant W

5 3: L i"
Ve ‘
#”y

_' TPC Maintenance
o= Center
DALIN
Power Plant !! B
[ s-sTaron (R
3- 27 ~ PRENEEREE I 24 2R 8RR -

Shinkawa Fft/ 1482 T IREN & RHE RS -kenjin » SN R 9 40[E] 3-28 Fit
T~ ERAYRENZE B polar plot ~ bode plot -~ spectrum £z waterfall plot Z£IfEE—

JE(R 2= (518 3-29) - L1 > Shinkawa JRA 1142t MHPS SU{EAYEE AL > H I

REAHIE ~ A ¥ o s B (IR SR A5 » HLaRSR A& 3- 30 A THRESEE

(S

Portable Vibration Analysis System Kenjin

Lightweight , compact, sasy (o carry and instant setup!

able Data Ac Uni

. & SHINKAWA

e M= =
Portable Vibration Analysis System Kenjin

1) Easy hookup, on site analysis for rotating machinery
wummmmmn

2) Can be used for vib
M.nd/uwmmmdum
startup and shutdown.

3) Connectable to non-SHINKAWA monitors.,

nEtales asftware
w1

Mg Poratie Viow
Sator
Sampie portable systemd

5 SHINKAWA

& 3- 28 ~ HRETEFHERES Kenjin f& 71 ©
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Polar Plot
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Campbell Plot
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e 7 )
CMS = CMSS =
Oil Whirl Vibration Oil Whirl Vibration
— DAy 3tkare
QAR X N J
e “ 4 |
\ \ Xare
. DAy | Jd
N b’
1. The rotating speed is gradually ratsed up %0 approx. 4,500 rpm unth Svind e
aftne G first cribical speed. Of whiri Is settaucitnd waich Is enigue 4 rotating
2.08 whin data Is and the analyzed data is n v by josmel The of this ps
£V Pk, Spectrum Plot, ete. inchads That if 0cours of & speed s o squal 50 2 Gmes Tie first critical spesd. and
Sat the s ! 1t rotat)
n & SHINKAWA || B SHINKAWA
= T
CMS = OO ==
Misalignment Vibration Loss of Rotor Component
> ™
condticn =N
n—u-.—ﬁ- [rr—— b < s -
Miadgrment |
oociny B e
- — ® What is & viliration phsnomenon caused by Loss of Rotor Compenent?
® What I Misalignment Vitration? nu.mmwmmdwmmu
Vibration that ozours whan the shaft centers of coupled machines are not the rotor comp is that e 1X
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