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HIH 7 Toshiba /A E|ZEHF £ 5OMEE /KRB EBARA W » HEHH
BRI IR EBARA N HATHERK & i (Futtsu City) 2 ZEH#E T >
PREREZFIN » BRI BEE TR EIT R - fad - dHEEZ A%k
SRemiEET KISl - EBARA A FIIRZEHEERAE LUK IR BoK S O
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Ebara Factories Bird’ s—Eye View of Futtsu Plant

EBARA A EIfE(E T IR MERE Rk AL U IR E] > 3% B =3R4 A R A
AZRIAH S TE/KEE R A & T 2 F SRR B U - m] DA P A S AU SR AR
R PRERTREE A AR ISR > ARB AT R SR - R
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.'.._ S EEEEEEEEEEEEEREES

1000 < DCS/DCD'e, *FUTTU FACTORY =

(e
sslssp Yeu, SP/SPD
‘e
100 A

h 1
10 + E
: FUJISAWA FACTORY = . Capacity
1 .II----II--I-III ------ . .. r T {m3!m|n)
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ARG E R I R EE N BRI N2 -

57 HHA

CIEIES

106 4£ 10 A 18 H

Outline lecture for high pressure pump & large size pump

Overhaul lecture

106 /£ 10 A 19 H

Inspection lecture for large size pump

Practical training : Vertical pump disassembling

106 £ 10 A 20 H

Practical training : Vertical pump Inspection

106 £ 10 H 23 H

Practical training : Vertical pump assembling

106 410 H 24 H

Inspection lecture for high pressure pump
Practical training :

Double case multistage pump disassembling

106 10 H 25 H

Practical training :

Double case multistage pump Inspection

106 4 10 H 26 H

Practical training :

Double case multistage pump assembling

106 /£ 10 A 27 H

Practical training :
Double suction horizontal pump disassembling &

assembling

106 410 H 30 H

Q&A, Summarize, Final check test

R EAE
— ~ SRMERE/KZR

(—) RMERCEHTECEE BEFEVK G

FRITER IR Z B/K S5 H PR &R 2565 /K 551 (Deaerator Storage Tank) £
AL Z ] - 8 — B ARy (AR s Ry KPR R T SO T8 Z B K e

3



BTSSRI R KO R B K S S T AR R 0 & PR B S BASE R BRI
(N~ £/ FEEEs) - HE AR - AStEZ B KRR HEERAREEK
(1 s 2121 3 BRERRAHRG 0Bl F— ~ 1 (REUE ZEHEEENH8E 657K K (Motor
Driven Boiler Feedwater Pump ,M-BFP) i F& 3 R &) 1# JBA 4% (M-BFP-BP) T 4H i > B
35%irRRE ) Z Bil/K 2470 a8 S 5 B A RE BT 2 = BR e /K s « DLRe-—
2 & FH i FA BE B 150 i 7] 7K 22 (Turbine Driven Boiler Feedwater Pump, T-BFP) k)<
TRBEEIIY BATE (T-BFP-BP)FTAH L B 65% ik RE ) Z Bl /K 28 - I S5 EAaH T
H s rh -~ EEGEE - R AT E DK R SR KR EC B R — R AETE
BIK R 4iaeHicE 8% -

TURBINE
i y - —
| BOILER Y Onetm varve ‘EO LP TIBVALVE
[ P [P LP® : ;
o — o { T
8 ‘ j CONDENSER <
pe
+ DEAERATOR
4 Blow ]
X DEAERATOR

RAGE TAN

[HAHEATER g [H HEATER 8]

BH

Cond

‘ ﬁ
od
2

[HrfEaTER 7] [HN HEATER 7]

e e
Cond T

-
Cond
9
4
N
b4 :
b T

[HAHEATER g [HN HEATER 6]

e A
Cond o

RH
SPRAY

HP TURBINE SPRAY

R COMDEMSATE
'E' ECLAIM TANK] o
DEMIN. DEMIMN
WATER WATER
STORAGE STORAGE
TANK TANK

[ — ~ RARER R TS S T 2R A /K AR (B (R0 o7)



Feedwater System fA/KZ&§k

TURBINE

BOILER

Motor Driven Boiler
Feedwater Booster

Pump
A

x.j') HP T/B LPTIB _ — ATM
 VALVE

VALVE -
HP P LF P }O VP
T »
) ) )
w:m\bw: 1(«;} -
ROXORC
C
% CONDEMNSER

Siie

|HPsHEATER|

| HP 8 HEATER

| ] Lﬁ—sz

Motor Driven Boiler
Feedwater Pump

iRe=l [ [

mmmmmmm T

}'
b
[#7 & HEATER | [FF e HEATER ]
T To
L‘a‘cund L&"cm EEEEE
T v_& bJ
Deaerawr To ,_&_
Deaerator
s o X

Turbine Driven Boiler Feedwater Pump

[~ AR R TR S K S SR KR B E

T~ KRBTSR T B K AR AL E — R

Equipment | Qty x Capacity __|Remarks

T-BFP

T-BFP-BP
M-BFP

M-BFP-BP

M-BFP
HYDCPLG

HP HTR - 6A/B
HP HTR - 7A/B
HP HTR - 8A/B

2X65 % Directly coupled with BFPT

1 for each TBFP Coupled through reducing gear

1x35% Coupled with Motor through Fluid
coupling

1 x 35% MBFP Directly coupled with M-BFP-BP motor

1x35%

2 x 50% With Common Bypass for A& B

2 x 50% With Common Bypass for A& B

2 x50% With Common Bypass for A & B



(Z) sEEIKRAE - iS5 R

RAETEE BRSO T 25 S AR KR (BB B R A [F] - A7 BRSNS Aa K
R G R KR 2 1 -
1 SEMREIKESIE

BUR 73 Al 48 S i B s e )/ KO e 6 EE BB B i 67 /KR » 32 RV Ut
BB 5l 677K 22 (T-BFP) IS — B8R » R=T R et MR et 2 2 0 m
PREREN SR e AR AR LEIER  FR VU R B 2 SE BRI 65 /K IR (M-BFP) S — B8R
R IR AR T S B L et 8 2 S e Be B s i ) /KR AR bl - - MR
SRR TR BLIMEE TS - AR SR 1 86 35%2 M-BFP &z 2 #)

65%_ T-BFP -

R R EEEEN R /KR (T-BFP)R AR — B R

TR AR 16 x 16 x 18-5stg HDB
. e 1 ] 7K
e AL & m3/h 1,985
e mih 1,920
BiE m 3,390
B rpm 5,900
E 3T E 5

-t 1R 17 MpaG 32.06
ROEERERE °C 202

R= NME TSRO et & 2 m b EEh e /KR (T-BFP) bR

R Frat e RO $rat a5
= 2 set/unit 2 set/unit
A= KA~ EFEEAR R | KSR EEEENR - L
TR hoR B 57 EBARA/16x16x18- MHI/ MDG 435
5stgHDB
WEL 5 &) 5%
FAE 1985 m®h x 32.76 Mpa 1,550 t/h x 32.532 Mpa
R 5,900 rpm 5,790 rpm
LD U EmiBES)(25,657KW) iR (20,300kW)
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il HEiE AT K ~ RS sEeE K ~ JREE 181.8°C >
176.6°C > ELEE 0.885
S FEER FEER
LiiyEeiubay R A E R R A E R
il [ - TR TR i e T e R T R
M A IR 16 in/16 in 400A/350A

VU~ SRS IE /KR (M-BFP) IR — B3R

RR AR 12 x 12 x 14-7stg HSB
VN ey ] 7K
e AL & m3/h 1,061
e mih 1,026
B m 3,450
BEE rpm 5,550
HERmAR 7

- CER ST MpaG 32.51
BOEEEERE °C 202

RIS MO et & 2 G e e Bhahi i 67 /K2R (M-BFP) EEf R

RMEHrETE MO HET=
= 1 set/unit 1 set/unit
RIS K~ EPERER ~ L | KPR EUENIR - R
e R e EBARA/12x12x14-7stgHSB MHI / MDG 357
T 7 4% 74
FrE 1061 m?/h x 33.28 Mpa 840 t/h x 33.984 Mpa
L ST 5,550 rpm 5,500 rpm
LEEIN 6,250 kW x 2 J& B 6,800 kW x 2 F& 7 BEe)
o AU RS A Je AT ARl s
Ui FEEERK ~ JRE 176.6°C | SAMEATK - JRFE 181.8°C -
28 0.885
CaiEE) FEHER FEER
il R A = C RS PR R 1] B R i =) m ] (R
sy [ - ] R AR HE Tl AL IVEN
M AR H 14 12 in/12 in 350A/300A

7




2. SEYEEDKRME

[ = Ry ARG T35 S R st e /IR T ] - P B TR > S AR /KR
A B SR - WEERR - BURRATE S E O EI1 R AL B
CIEH B H IR IIRE Z Sk B /KR » Ry 1 (2R R R NECR R 580 > (A T HES
R s E R R R PRI SR Ry T IR IR R BRI TR > BT AN
AT Bl R

f = ~ i B/ IR 1 o ] (2 P R BR Bh LIS, 22 e ). 65 /KOR)

S AR /KOR Z LR BRI T

#EHhAE By A276 Type 410H Al -

HElmiA B Ry AA8TM CAGNM A EE G - F2a 5 55 LAYE fIIRETEE -

HNEFE By A1SOM Bl - PRIEIIUET G - FRUNEHMEPAZES -
IR E Ry A48TM CAGNM A gEGH - R E ~ MR- B ML AG T -
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e A R Z A48

545815 A182M Ky A150M Fid

TNHLRAT I Ry St BREh K% 2 Be B 2 S e KR E — R

TN~ R ERE S 6 /K I (T-BFP) M — &

PART NAME

T-BFP

OUTER BARREL

ASTM A

BARREL COVER-DISCH

BARREL COVER-SUCT

105
105
182M F5H

IMPELLER

ASTM A487M CAGNM CL. A

SHAFT

ASTM A276 TY.410H. MD

THROTTLE BUSH

J1§ SUS420J2 (AISI420EQ)

VOLUTE-IN HALVES

ASTM A487M CAGNM CL. A

CASE WEAR RING

JIS SUS42012 (AISI420E0)

BALANCE SLEEVE

J1§ SUS420)1 (AL1S1420EQ)

GASKET

J18 SUS304 (AISI304E0Q)

4GRAPHITE
0 _RING EPDM
Fr - REREHIEEKFE(M-BFP)ME —E R

PART NAME M-BFP

OQUTER BARREL|ASTM AIQ5M
BARREL COVER-DISCH] ASTM A1O5M
BARREL COVER-SUCT] ASTM A182M F5
IMPELLER ASTM A487M CAGNM CL. A
SHAFT ASTM A276 TY.410H. MD

THROTTLE BUSH

J1S SUS420J2 (AIS1420E0)

VOLUTE-IN HALVES

ASTM A487M CAGNM CL. A

CASE WEAR RING

J1S SUS420J2 (AIS1420EQ)

BALANCE SLEEVE

JIS SUS420J1 (AISI420E0)

GASKET

J15 8US304 (A1S1304EQ)
&GRAPHITE

0 _RING

EPDM

EMEEEHEE 1 4UR

LL 6 s Emea /KR Bl /e fe i /KRN Zm# e - AEUFTR - A
FRRAL > AR
BR > g /KZ B Ry e S A 220 » SRR P A 2 i im0 0 Ry el 4

FERAFERE 3 4RUmE A
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Juth S 3 sy > FIRETRG S 8 B/l 2 5 4 Sl > BEUaeER 4 R

AL 6 o Bl R IBRRY - g /R e A2 A SN > Hhasa i Ry ey SE R U

M5 USRS T(Back to Back) » &R IS 4 SORRAESS 6 Ao By AT 4 2 48

S HE ) Relm) 72 INEREURRGET T30 AT PR 1 S b im P A 2L = #E 7
A&t A FH S B TP L 2 HREE O R -

VU ~ s KR A S e T B (B SR R B 1L 5 2

3. SRIEETKE R

B HEBEBI AR 67K R (M-BFP) T BT R R e — A EH(030%)F - )
RSB K (T-BFP)E 2 & - PR ERRR T 2 0 5 — 0
R B AT K S A S 30%TH BN » & A T T S0%
5 - S R BB SR S AR - 817 B SRS A KR R
BB KR B R BT ST - (E B R TR G
¥y 65%:2 T-BFP {F Bl 2 Sk - H—15 BRPT IRISSRECIENG - HIFH—F T-
BFP il M-BFP {77 [F 7845 - 457 /K S48 2 B /K G ER
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Unit load .
.0
S .0.
-~ 50 % load
§ ‘_q. EEE ﬁ.
L &S
a] & . J"
5 ? : s
2 grronad % s
'. % [‘-‘- oa?
30 % load . 7
pEad
RO N T-BFP #2— /
TLBFJ’# — /
* B M-BFP
Firing Synchronization
e 71~ fAHRCE) R PR o R R BN SO R B s i 6 /KR e E) ~ AEEE T

VAT G C S ot 1) SE L SR I B IANE

R\~ AR AEE) R A R
1-F5 ZE BB Eh i fel /KR

ERdig] PR HRHPA
ERRBSIEEK | (eSS REI R E | B s (E LR
R i {2 11 2
(M-BFP) TR T A B Ry

REFREIRNRG - B

BBl S i ) /K IR B

P 2 Bl R e M ) /K2R (5

2SR ST 6K

G PRAHIEEED &HREPA

Foaimikies | ERLEHIEEER ETAH S Ey 50% K 50%

HOMEER/KIR(T-BFP) | 30%IKf > SB—GfmtkiE | DU - (F1kiEE
%ﬂ@ﬁlﬁﬁbﬁ?ﬁﬂﬁ%ﬂ

CEME AT i )
e /KR

= HRAH AR & 3Ky 50%
BF - 255 HilmthEa i

¥z B KR P R B

AT A 30% K, 30%
DS 28 5 AR e
KRR > 5211
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i P B e i ] /K R R A B/ KR S (BFPT) T ED - [T BFPT 22805,
AN = > EHRAHREEN - haiiE 2 hIELES (SuperHeater) R (20 » &8 Hi
Wi 7K R St (BFPT) 2 i BR E BRI A - Badh mtsise) - LUTEh Uimik
BB )E aa /KR (T-BFP) S - BE Sl S EETT > 4 Sithh 203 BV SREEE TT)
LSBT TEEE AT DUBE B#kE 6K 2R F U % (BFPT)HRF (XY 0.75 Mpa abs) il BFPT
Z = B ERRETEIRAR (R LB SERATRES A 4 9Emli i 20 2R A0 E
INFTZR @ HEfR > E A IR R T » ViR BN ae /KR 2 20 AR 4 Sehli

AR

From No.4 Extraction Steam

From Boiler Tt K . -

[l 7N~ S AR /K IR F i (BFPT) Z 2 AU E [

S i K SR N EAVK 40 2 B
] S iy 4 e T i ] 7K 9 (T-BFP) K MW BR SR (T-BP) AL R /R (BFPT) ER
o [ 7 20 A e 4 28 B B2 ) T-BFP > T-BFP ZE 3 A 5,900 rpm 5 FiBE#ER

IR E) T-BP > T-BP ZAHEHHE Ky 1,777 rpm o
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I/r i o L
'I'i'uilll .@‘ R Bl ©

I
////

& T-BP T-BFP BFP &

[T~ SRR B SR K OR R B R L E ]

[l )\ Ry RS 2 Bl it i ) 7K 72 (M-BFP)C EL [ » M-BFP DU 7)) » H ] 8 2
JiAeHtEfs(Fluid Coupling » TR IAR & 28) HIPEG I K. M-BFP ; fE SRS
RS e Bt nT R B (s PR R (4 1700 rom) B4 E M-BFP 2
HEE PRy 5550 rpm o FEEFIIRGE SIS 22 ~ JAGiaEEs f M-BFP 2

M-BFP

BFP &8 BhiE 3R i f i f
&\ ~ 552 REEh i a /K 2R e B L=

(=) BT R P
e O PR A R A T A R T B R S R A A e ) R
SNf7 {5 AR ey » DAL b i <R 1 i 1ROK > 1140 2 4 e O U0 B = BEZR R
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TEF IR EGEEE - FERHEERE MG - B Ry - FEK
2 Ra (E R TR Bt 2 BR D o3 i A R > INBE A E— B2 P T —
(&S R AT EEA A (7 > Rl e - LR B BRI Ui 2 R R (AU 7
EE - IR SR AR E P S A R EE 2 BRI o i 1B - e =] & -
ERRERERZ BB ER I - ARRSHIER ] - S G A ghm
DT T/ N R ELIE Z BEdm i1 BEAR AV BR T A 5] [N SE BRI Ry AL
HER TR/ A LIRS R TT > Bt e St R BEIR A T B D72 > it
A AR 2 BN - INIE - B e BRI SRERY > S B RGBT
il > FTAIRESR R 2 Bt & LIFAHEEE -
] 1L Ry BE B R Rl R T - HAE < B A D o s e (D)

F=m/4 X (Dy 2~Ds %) x AP (1)

Horp o F o BHEE#G il HE
Dy - JEFEER H & (Wearing Ring Diameter)
Ds : il E L

AP RS
Axial thrust is not
AP generated.
DISCHARGE DISCHARGE
PRESSURE

PRESSURE
WORKING AREA

_Axial thrust is generated.

WORKING AREA

SUCTION
PRESSUR
WORKING AREA

DISCHARGE
RESSURE
WORKING AREA

Single suction
impeller

[ ~ BRI S i SR < Bl R R E
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AR 5 R R AT U Bl R T3 SRS AT R 6 AR AR B KR A
BB e BN (A1) Z EE AR B R 2SR B /K IR K5 A il ) 0 T o A
+ - EHE AT
SRR ZHHRIAES] = (Fu+ Fa+Fc) — (Fa+Fs+ Fag)

SRHHEET » B Fi=F4 > F2=Fs

DRIIEE > BB R TT = Fe - Fes

B E T2 A > (15 Fo B Fes HYR/IMHASE > AP Z Sl mIHE 408
ZFPHPREETES T Z HAY > (BLE Fo B2 Fes Ry OIRBEBL P T BRI B E) -
Fo VB INERIEIFE D R A R R Al R E BV L 2 R o REH P AL
s e A B (R BA I 2 i > INRETRU NIRRTy 22 - S BRI PR =
SErr < HI GGt EE L E B PER - DOPEE T -

[ ~ Sk AR KR S ah A R
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— N 7. TR
Hrfig HSB Type 272 0.4B I Bl /K 22 (BFP) 4 A2 [ -

1.#% 49 ML 25 (Casing Cover)
DR TEIF MESR IR
2)[FE R R MLES

CASING COVE

— L L L]
2.2 (Tray) B F 22

3R A ZR AL
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— ~ HSB Type ZZHfigie S EHAT -
1.4MiI (Outer Casing) 4 JEEE {4 (Rotating Element » ] &
o i~ BRI - TR

3.N&L(Inner Casing, | ~ T &) 6.4l 2 (Bearing Metal)

Rl i 7
NN~
SN T

\ "S“ -§ R

uw !MU

.'1, +

¥ o4 ——— P )
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- T

7. SR A E A 10. 1Mkl £ 44 p (Mechanical Seal)

8. Deflector 11.5,0,25 1% (Center Stage Piece)

20



13.3 {4175 (Balance Bushing) 16.47 % )T\ (Diaphragm Claw)

15. A& EM (Inner Casing Bushing) 18.Shaft Play Measurement Plate

21



= ~ HSB Type TAg Je4HEE

1A T (0 o R ) < [
& H](runout test)

1) vV B R | e

2){E T35t (Dial gauge) &M - i
BRI K FEm L -

3) 7 A A T R T < [E] L &
o 53 R A _E R E AT
e — R SN 4 B 0 DL key V(ILE
Ry F(0 &) - # 90 EE— » I 4
R o

2. 22585 R R (center stage piece)
iRt e (=e R iy Sy [=lER
#t) -
)RR BN EIE B
AP HAERE S L TIRE
Bl B T o (FFE EEORIEL)

Center stage piece

Seat surface (axial/radial direction)

10
DEEFADEERINELERE - AEFTS

3. AL
YRS T AARR -

2l ENELSES > LHMERE - WL
MY B SR A FREZ S o

(3)
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4. 1T NG ER (casing ring) A & in &

1) WELZ NELERE R RALF o
NELERE A TR T el T Rl P
B o A EREER > DA
HIREEE M -

5.22545 77 [T\ (Diaphragm Claw) i A
il

V)R ZEEFL T 1A

2B R T EIZ4EF LA

3)¢H _CHEfE

eSSl N

S)ETTIRFER 2 PT s (penetrant
test) (I ~ N ARLHENFE 2245

6. 27850 @ FE M (Suction Baffle

Plate) iy AL
D2 A LIT A
2) B SR E 2 A LA
3)3H L iEfe

A)NFREIR R R R SRAER
S)ETTIFREEE 2 PT Mt
(£~ TAELESRE Z52)



(7) 7.2 R LA
' 1) 3 BTN AL
2)7K P4k 1 it 1
3)HfER baffle position of the casing ring

b a‘a/.r(:u-!.(h 53.. J‘.. \

£ c M&
Qg”-’""“ sr-

(8) 8. 2 et

gm DEARERERETEANE - &
FKPRTE E - I FER SRR
fir

9. LB TR I

1)l 2 baffle A ENEZ A
LA o

2) R L B 7y b T G L 2]
i K Sl
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(10) 10. BT K R
VB KRR (1) R TG |
THBS# AR - WERE -

112288 FNEL

1) HRENSNE Ml L ANEL - %8
SRR LRI mE TR ETT -
2) ENELRFEKEENE N E - GRS
HAEREAL -
(WEAEIERT T RS AR R IE T
F% > iR chin block &% a1 7K~ &
B m7K3F)

(12)

12,2756 PN Z R B T AR
1)RAR K 1 R HEZK 1 DARZ 5 27 REAR S
& BRIIAEA -
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13. |~ NRLEHATE#E

L DR KOZBIRAIE Lo Ml L
T PIEL ] R R [ Y oA o

2){ENELZ EfE(bushing)ir & | - TifE
o N AN =S O]
5& o

14. NELBE RS
1)PHE% DL ERC Tt
2){FiBf LIRS - BEE
3)EATT PT i

. 4 : :
(14) Discharge side /\ut \ Casing

Spot weld <> Spot weld ~y !é
- = /l LAV A ard
\Key

Suction side

Nut

Spot weld e

Casing

7 A

15.2& FNEIEE (bushing)

1)4% ¥4 (gasket) ©

2R ZK R R B R R

34 ENELER

(15) 4)Rs E AL (Knock pin) A EL » 201
NG

Knock pin Inner casing

/ .
Inner casing bushing
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16. 2785541106 B (Pushing jig) A4 ML

Outer casing Pushing jig

\
N

J

™

(17) 17.0pu i BAEED
g DIEIRNELZ O BT » Ml
RIRBORLILS B R4 - DU
PRAEL FfEZ P -
)R B R H AR 2 RLER 1 Mt -

ﬂ
1
|

BT
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(19)

19. FREE AL

| VEAREEE ML - SRR

R

20 NELE ASMEL

VEfADEE 28BS - BN
FREHE L > mabaERE S 2
WELEE o

=

UL
M~

o
s f | 1 OO

ﬂ

s 21T $E AN

1) A ST N RL R SHE AN -

L 2)BUEALFH(Knock pin) iy i RS » REPY

ARG GRE
3) RS EL E AN Z UL E -
A)E PR L B L SR M IE 2

HEASNEL > H 2 N GELEERE G R S ML
BE o



225 i EAMILE

B 2307 - SMELEEE
1) |- T B
QLGN 2

é Gasket
/

............. T- 7 o aowtlng)
/

-

24 ZEHESNT 2
DR SN A -
BB T H T -

2) 850 R R B B AR IR
3MILE AR IGFEATS ML » TR (iR
rE - &lersrE=~L -
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(27)

25 g & INRL S BLHNILBE 7 i

1)RFMEL S P-4 YRGS 55 ML B

TS

)t B HEEE A/ NAEF 2mm -

aha@da
b

)

26.5H FAMILE

1) F impact wrench ML 7 B2

EEH £ -

2NRIRVE SR [ I FE s e s B

77 e

27 ARG U O BN E EL (Shaft
Centering Jig)

1)#h1T stuffing box section 7 #ify - &

M e

2) [l T 5 B B F R B i 2

LR




(28) 28. 27 A5 EREE i - Fl AR T IS MR
- » (outboard fHI)

(29) 29 2 AL BRIk AR T IS
(inboard {Hl])

30.FFE T BRI E
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(31) 31 I EHRE 2 P

@D

32 A TR LR B
(32) 1) AT B Eh e < B LY
(inboard side)
2) 31T FEEE Ui < A o CaF R
(outboard side)

Dial gauge Stuffing box

b o—l

il

40 to 50 %

60 to 50 %
A : Point of support Bearing on the outboard side
334 AENLEH
1)4d A BEE i (inboard side) EfiZ#H ©
2)4d A FEBESE) I (outboard side) iE fir #5

.=

eamer
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34. Il E i1 8 (locating ring) 2 1%
Dig&ElT - JEREEMNRZET A -

Shaft Shaft locating ring
Rounding

/ Chamfering
cz\ VA

35 He M 2 A T il K

1)ZEENHETT Bl R -

2)EEEER ~ T IR R (nut)

3) & Ml 7 Bl 5] 7742 () (total axial play)
A)ZHEHE T - BN SRR {ir

B o (N TS B E TR
50%~60%) °

5)DAREE R U & -

O B RR L SE 1% o HFARIE B -

Thrust disc B A

j \/Thrust metal = l(__

gu
T B =

A Play on the inboard side  B: Play on the outboard side

(36)

36. 2 BflR I E
1) E L SRR SE R R - BB

N

2= o

oot

2)/F (R S 15 & (stuffing box)
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37 phmcah B A 2 (FE B K J E BB Bhilin)
g & EE: -
)RS BT AH e T T T4 G -

38. 7 AP il

DR A AR 2 A BE Bl
PR ES -

2) BT RER S < M ES -

39. 27 BEttiiliE 1% T
(39) 1) TSN

Mechanical eovex\

Setplate ---f-.=.—-- s
Mechanical sleeve \
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(40) 40. 25k T 2 E15 $HPE (Sleeve
R Locking collar) }7 &7t % (Deflector)

1)EEERHEE -

2) 2P O BUER -

: * Ao

P ;
Il

V41225 EREN TR YN inboard
M side)

1)ELET S A T SR S -

2)8 RSN » (HREAEE -
3)52 S WL SR A TR AN -
8)52 % SHERIR S R, -

(42) 42 SRR B (FH)

| R e -
Q)R O

EAHEEEH 2 R -

)85 84 BB 2 P -

)55 FaES R E) -
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(43) 432225 PR E SRR
ISR ZEETTIA -

44 L T TR B

1) 285 MES ~ HESJHHRINE (thrust
case) ~ I #&EH (adjusting ring) °

2)ZEHAEHE T 7% (thrust disc) ©

(44) 3)ZHEPASHETR (locking sleeve) K #ZIHE

4)[E G H SHE IR -

DA 45 B SR > RO

)35 E HE ST R R Ry B R
(45) 2)HEFTHE T8l 2[5 C0FE  MI (GRF3E)
5 i 2 HEEh i fll(inboard side)) o

Thrust metal
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(46) 46. 8] 3E 7R R0
1) FH B PSR 1 8 il DA ] e S50

Locking sleeve

s A7.[EERE I E R PRSHIENE (W)
1) $E (] BE S (inboard side) ©
2) [ 7E PASHIRNE -
)RR E EER -
A)HHERHEREKS set plate HUH -
Set plate

1) EE A BEE Um HE (inboard {HI]) » 37
] set screw HH W {15 &y 2 T E5E
B R R E E -
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(49)

(50)

(51)

49 2 ST BIR

1) Z2HE SN TR RS S ] B FLER -
Thrust case

Thrust metal

/

5027857 IR S (outboard

side)

IWIEHRR @B FEAIE LIDVE
B 18R

2)+d ABZfE(knock bolt)

3)H B A R A -

A)ZEEMES -

S E e HEHfLE G5 -

51. 2 HEER I _F4ME (inboard

side)

IWEHRR @B HFEAIE L IDVE
P51k 8

2)iE AtZ 42 (knock bolt)

3)H B A A -



(52) 52 K&

1) 288 ERR K E L 5 l (seat
packing) °

)i Bl F L i -

3) B HIHE TR e

53. 7 Rl TR B IR
1) BIHRIRGEES -
2)(E PR IR L E

(54) 54745 H2E (MOP)
V)RR EE T A] -
2) L EE RS -
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55. 2 K as (U 45 25)
1)fnE RS S 2o
2)FHBRRNE K iR

3)HET TS s E) Lo EE AR o

Dial gauge

Coupling

Set screw

(56)
Shaft nut

56.4HAE5E Bl (BB BN i)

(57) 57 .40 2552 Bk (3 BB Bi)
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VU~ gt e AR i 2 A TAF R A B R T
sPAEENE - BB~ HETDER - KRR EL ~ SNEL R el s A
THHEI TR -

1.
1) & iR TR
A B AR R ZYREEES
A {2 PT(Penetration Test)E{ ThgHl - &5 ~ {REl AR

2) B N R JEREER ] [P
A GEFIMET o A B R =T 0 FR IS N S JEFEER ] < eI
AFEIFRAERR /N EGTHEZ 2 B EEIHF) -

3) i [F] L A
A(EFHFEERE AT R -
AT.LR /N> 0.05 mm -

4) B SH 2 A A A
A (5 TS HEAR, B e e R T P
ATEPSETR/NREGEHEZ 1.5 BEER) -

2.4 EHE

1) = R b
ABERIMET 3R R TS R o
ATPRETR/NREGEHEZ 2 B EER) -
A B PT A Tha TGS R SR -

2 )Ly P 2 P R A
AfER PT Tl > AR E 2 ZE -
A JEFEAB /N Ea T fEZNﬁ(uﬂfﬂfF) o

3)iE B EEFEA & —gland packing

5 FE A R R 1 5 B PR
Amm BTSN B -
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G HED o
AER BTN > B ~ AR -

5) P AE R — HeiE

A U B & BB R FEAERTE -
AR BB FTRR] > I055 ~ JEE R 2UAE -
A BRFAZE/INT 0.20 mm -

3. SR

1)thrust disc EdaEifh - BEifin
A B thrust disc SIFEREEREAL ST -
A B E R A g e iE b

2)it (key) BT SEAE 2 AR I
A Hfite e S RS & -
AR B A 1R 2 FR I -

)RR I
A BT Y -

4)thrust metal f#
A HEgE metal FRAH MR SEEE

UREATIL R
1)t &R S
A H R A AR -

2 ) i agy e e A
ATEPRAEZE/ N R THE 1.5 B GEEIHF) -

5. AL
1)
A LL PT Mz e A a2 (2 eh M 2R -

2)splitter spot V£
AL PT JlE e A H2E -
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)i FA g i A
ALL PT Mz A g s 2 2R -

A) A FfE4REE 2 pumping line
ALL PT MR B R A SR -
A DL PT Hizlia & A e IR e IR & -

5) -l E A
A L PT HIE e A (R R A SR

6.7 NI
1) R ES AR A

AP E AR DA SRR S -

A JRBER A -

)i i
A DL PT Hzdta & A e E 2 E -

7. e a i
1)Efmmfad
A H A i EmaR A S AL -

) A

A B & HER e = -

3) e fm B . R b A
A H A e P R R A S T

A B it E iR A fE ek g -
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=~ UK
(—) /A
1 RHEER Y EE
0T IE - ZE BRI RRCE S © AR AR R
HEl -

A TR AR DR IS T | Tr R BeRa T aiaT, Rriasa jine et
2. IHEZHRE

WNE - AR S GHASRAAE - EFOE LIFRE O KE R
7= MEEEVE RS ANEG AR EEEERE - 8] R KRB 7K S
J:??’? @V@l’lﬁi”‘ﬁ?ﬂf $EH7¥<5F'I'35% °




3. Hip Az
WNE > BRI BRI o R B R s () - ORI
EEEAE EwmPASETIARE - REPAFECE R R (A =5RE)

4. HOEZERE
WTE - AERE L i~ SR E R 3G T
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5. BHiH = (pull-out type)
W N E > pull-out type Z 55T AT ELRERIZE A ~ Ty - NHEH BRI

{142 - NARRBERBEMIE » BAER R > FRA R B

AE&ET K pull-out type ©

s | 0 l
,_§‘f ‘ IJJ'E
I b il 4
S Tl =
Pull out type (M.dlum bnnd} Pullour type (Low heacdl
Moclel VYN -\VFNT Madel WEN

FULL PULL OUT (Inner casing & ROTOR ASSEMBLY)
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(Z) ZEHAKYiaRE
NE % EBARA A EIERIZEHAKIT L 85 T2 RS - £ EBARA AB%
0 BREEE HRE R ESN - WARIEZ A B Z e TR T IR E R
st A HERET TR ESER T - SANTHC &R AR R /K TR
s > UG TR S KT 2 Bea T T e B s e -

< @ Pymp ratings not in the chart
" arealso applicable.

 Selectod bore/speed and sump
© dimensions may differ depend-
= ing on actual service condi-
tions. For specific details,
pleasa consult our factary.

PUMP SUMP DIMENSIONS

fin) Cnm)

2000 T —
100 L = L~
S0 : 5 L~
803 2000 T -
2 ¢0d s ; 3= S
5 5 ' A LA PUMP MODEL NAME
w W
2 d ==
g Au-‘oou_ = - T imVVﬂM
o 1 3 : =
e 27 g = = = - - M Motor direct drive
= A > i g den e
= L1 = GE: Diesel angirie drive through gear
& 3 :
a2 S0 = ] ~ -G Steam turkine or Gas Wrbine
= amr/ /'/ - drive through gear
o 1 1
i ] = Number of stage
0 - -
= e Y- Clased impeller
84 200 | == a Z: Semiopan impells
10 5 20 40 405 70 (00 (50 200 300 400500 {n¥/min} iRl b ron b R ik
IR L (A R R [t Bl o P A (USGP ]
3000 4000 5000 7000 10010 20000 30000 50000 70000 (00000
CAPACITY

(=) "B FER
R mEER > FRERFEMEE SN > IR R g EER - A
SRR AR IR - R R AL - (R ERGEE(LEN M
DUHGESR - i HIRFraReR 2 MERE - DIERIEIREZ HAY -
RIS AR ZERES R - HAEhiER R RS - R

A

BN > SRR - &UG5 EBARA A BFUR > 5 A BHE R RNy - 2
PETEEPTRIRA MR -

BIEUESaRr o UGS EIFE fit T

I 4y 1~2 (@ H 45244

Tl 4y 4~5 {iE H 472 1
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AN EE /37U 2 AH 8 ] T AR R N -

R AINPIE

RN EER BReIMPE

Photo 2 Main shaft and impeller of pump
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H(100%) |
=12m !

P04 130
#  E (Ymin) Q0%  Q(100%)
=96m*/min =120m*/min

A4 FIRPIRR Y T EEERIRR > TOMENHLbE

n gz R B U R TR 2 lEh 7] EL

Ny—rayk

T ol IR F A b
e TS AFE— 7

91 HESABSRRRR > TS

E2 HESNAIEHR

mEhEEE R LA 2B RS T ]
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(P0) Jrif/dHERE T
AIKFY EBARA Z5)ll » EEGNGRA & B EIEIR I g 2 #d%
A5 A AL B HIAE BRI KT DAMERR R & 7 & 3aTE » LU T 2450 EBARA 17
A IR AU 800VZN S HIHF IR BEAH AR - (HY EBARA A EIF RN E E LA

AFFIEAE > FTLALUTE A i EBARA A FEIAeft 2 training material i (s

JRIRAU5R 800VZN frfifA(]
NI
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FE i (feeler gauge) B IEE
BRI R > & 4
B

AR
M fmE TR EES > 5
PREESE > [ IRIRIR

PREEH

ez PR
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lri (key) Al > SoEHIFHE
WERIEPRI i JE Uy < e

FHEE A0 TSR

B

R FEBRIE ( FH A (W A ]

e LR s
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114

HEIRIE TSR

B RS RHECR R - &

Pk GRSl

BB T AT 2R

S 6 SR BN

MBCER
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RPRElRE ~ BhSH - (R

j 7K
7 i \ _
X/ AR, 5
//’lﬁ'fz}._n\”\\&;
| 3 -l
R E

| R MR
(I E)

S SRR L HE R 2 o
(BOKLE)
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R

1EFEKERERR

THSHGE

R PREh S

B [
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FIESER T 52 R fl AR i e

RPRERAFRT > JolfEmeEhsH
IR
HEIRE SIAE - BireE
HFFRER

T
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b
SR G SR

HORIEE R

PR S A B
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§ R T R

MES KA B, » R/ KE
MK E

O EBERIERREE > AW EIRE

L TERL - R —RERATE
| IERIEECARIER LA

- R R AR

P
< v
|
\
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BERKIER - ZHA mER
ZR > NS R
Ry > 5 RREE

JKAEAE RO R 5
BT RS SRR Bl b
il

BERE AL

BRI AL  Jefred 2 {EHiR
R > BRI
A1 FREIRARIER 2 (HIRE -
B PRI AL
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PR 8 i P S 9
FIBIE - LS B TS
TR

EmTEE

HEIHELS

JelE E R > F LIS AR #E
TEER TR R0
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62

BERER

HMREEER - R ORE
BPCTE R B o AR
BRBEOEREE



WMECEKFRZER - HbE
ey S R )

TR 2R (guide casing)

7l Bunns R
e R AT CIOT L
- Y o e

B M HERE T T
¥ o DAMGIEIEEOR g
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TN T (K i)

Il B e (2R i )
A Wit 2 DA L7 KR At e
BRA

B
Eﬁi
&

viseuficy
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Blhriz > BHEEIH - K5

e R S A Gaa T {H

A4

B 3 KEMN - DUEREN
ZEEFA ]
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PRI S AR IE 7

==L SRR

1]

| S0 T BRI

EMIER AN
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F VAR BEE 2 il 7K
B LU E e
et TR R E N

FRSH A (il R e A ) SR
i e L2

y FHE R E AR

S/ SR 7 (WD-40)




2. {HEERRRE

SRR - RAEIK
SALE > DI TR

K

SEKP R

HSHZ e RE R A TR
Bl o AFHEE K
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69

(R VNI

E 7 (guide casing)

L2

R




TRENE A TR

PRIFACE BT KAEE - 4%
HPEE MK

K&
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LISz S0 R il DA e B
i

K&

L R SR
BT » USRS
R T A5
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& e /KA

F s w2 & E 5 |
L TH

BRSO T

PHEC IR

e 2 [EERFERY R - B
HEFRIARHIEE - FF LA
AT AR PR T A iR s B

B S 2R B L R T

H - AR LU iRtk fm ot



AR SR PR T IR A
R

FEESAFEE R SRR > EZR
NsEZIME - A EEEAH e
L2 TR

A T I
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s NIME TR

mFER
sz RIS - A0
BRE NIRRT E

| REER R 5 - TR
SV TR AR
! =R e E TR
W%
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R TR - HEfR
SR ECEN - FEER
£

BT

3)
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HIr g B 7 IR - KR
FEAEAL

EhH

BT

FARARRIE R BRE

; ST R

BHIEMRSONTE R 2 bR
EERRFRATZ R~ LUEDR
R LB EHEE L
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EEHER - B LR
H R IRIEHE

A S —r - DUpH(E
TEHE Fr 480

FER IR M i
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| B AL
SRR A SRR i
= = CRCE TR
L T

FTTIARBRAGH R A

4 EETTINE
S 2 (RERRF - Pk
RPN

N mA OBz
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ZEHET B

| R AIRS MR RR 2E E
O R
N -

SR

R e

BRI DI
WIS ST © ARSI R
B PR KR
a3
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KA E A 1R

EREEmERR - A
ZREhRG 1

KIEEEZE
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[ S e
SRR 21 2B O RIER
PR E R ek

W s

BN AR - R O AlERSR

FRERIR > LA LEH1

HHE O R ZBcEH
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~|

RO R

/)

R E

LA AR
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LR R T -
BT PR TR AR

PR A R AL > ZR IR AT

TR e R
TR I LA - el
| PCERESEL - DR
N gREREDIE

2
LA L HERR

83



FT3ER

B TR M BRI
PRI AR - TSR
ZIEETHE

O R B

P BT RN EIEE 7 Rl
2% FETEMA—R > IR
S HHEA BB R gl R BT

2
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B R T RIS 2 i S

BT R B R 2 bR
EMWETAAS 4% HER
ENEEATTaEHERE
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B AR 2R S B
PEEE - CeidriE AT EIE

2 gpitpees
o ERR e LI
W RS R e

PREEH

{4

hy

Tk as %

2

i

2~ WEOSHEERSEH

\

BERNER 52 S 25 ERAR - B SR A A B2 4 R B RS ME B E A BTy
BRI E H AR /KR M2 EBARA B8 RAIltyTay - SHE A g IR
HIBERTRE - HERRS -
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BREIEE TR EERES > SERTE o SR EEHREHTR B R - MG EE S 5T
HERMEEOETHINE RINES - K38 rT el i@ b N T A DU TR 50
DRy ERR i B 2 2Pl B A E A T TR (PRI ERERFZ —
b7 EHREE BUE R H B S SR F ez A S SRS B Y > EEEFEH
2RSS NE - AR E IR SRR R ERAIR - 0N E > BAREERET
H—RAVEH GRS TR - ST EEHIHTT -

AN e (P T ATT73
BB A ris s

[3)T FERa B
TR £Zif.

SROTMNER| Aleminak 22
=% [u-5-%

P T B AR A AR T R I T — - (R TR RAR SRS o -
B T S T R DR A A B ST SR Y TR WA 7K
TRCBEN - LU B R BT R A R R T - W A B G i
AR B B DR B G A - FTDUETRATA - WS ET - AR
W AR -

R
1. ARRGNGERIE B | SR AT/ KR 2 3at ~ B ~ I~ B 4385 91 > EBARA
wiie ZHHmE ISR > BIZORH 2 ~ Al sHAREAISR - B PR T
fEEKIR ~ LFUBKR ~ ACPFEEO R Z IR EAE > BB EEE > BHE
RS pa T AE AN B AT 2GR - FrE2E B RE s B o 28R - =
R R e Bt P Z FISRERAR - W D R SR i R e R A B

ll
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BRI - MR EEET BRI ZaR/E - PUE ISR O Rl 2 2
12 o (AREE ZI0H Ky EBARA B E T A AL GRAIZER > JERME st =4
[ Z st 6 7K 2R R AL UK IR

2. TR45 EBARA /A EISAEREET - BUE R P ol AELE T - HEA PR AT KR
TR DL IR E 2 W PR RIS TR DR R R
AR -

Name of Part

Gasket Discharge Cover to Barrel
Volute to Barrel

End Cover

Suction Cover to Barrel
Suction Strainer ~

O-Ring Throttle Bush Volute Side
Throttle Bush Outer Side
Balance Stage Piece

Sealing Sleeve Interstage
Stage Piece — Center Split
Take off Tube Interstage
Sleeve Retainer Interstage
Deflector

Oil Sight

Throttle Bush Inner Side
Throttle Bush Cover Side
Volute to Bushing

Volute

3. BB PR R SRR A A FIRAE KSR T B4 1R
FISE IR SRSAT T + DUIIBRIFIE 11 ETaRYE R SRS R FT S - T
S R R T AR R AT B R A B TR -



4. FyRECRIRAH P SEE R IR W B RS - TR Z el TIFHEEE
MEMEETZ IR R . S HLAFE 8T - HRRIE SR TR R B
SCEEERL ~ — () ~ DR AR - P& A R IR I B B R TR T

KK EZE > Ebara N H|RZEHE Mr. Wang Xiongying, Mr. Oshiyama Koji, Mr.
Nakayama Noriaki, Mr. Takahashi Takumi, Mr. Hisayuki Kuriwaki Z5EMZ 7 ESE A5
By FEE B - SN ke B ER T Mr. Takumi Nakanishi 77 B 25558 Ko (£ 1
AEHAZEIEARE] > $2E T ~ SME ~ B RS LIS 2
tm R FEIFRF R | SR RN R B R E A B 45 T BB BB S -

B~ 2530

1. Training Materials, EBARA Corporation.

2. MROVEERGE Wi s s aa Ko et ~ G ~ 0 - e - 4i5€ > 2014
BT
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Produciion Seclion 1, Quaky Gunhﬂ Girgup, Hanada Flant Prapared on June 15, 1886 (franscrigk ET)
Parts Repair Judging Criteria for HOE/HSE DOC. Mo, 1351-E68281 Re Cuter cading P, 18

1. Chuter ;MIE

1-1. Daflection tolerance
Perform centering at A and B,
1) Deflection al C: 0.15 mm or less (target: 0.10 mm or kss)
2) Deflection at O: 0.07 mm or lese (tanget: 0.05 mm o lass)

1-2, Dirnenshanal olerance
1} A: Design value + (.75 mm or less (clearance afler assembly: 1.5 dmeas of the design value or lass)
2) B: Same azs for A
3) C: Bama as for A
4) E: Design value + 1,00 rmm or lesa
&) F: Design walue + 0,05 mm or less
&) @&; Desbgn valus + 0,15 mm or less
Tightening bolt for the culer casing cover
T) Unifed Serew Thread Class 1A or lower allowed

1-3. Judging critaria for visual surface inspeciion
1) At tha surface C, a bite depth of 1 mm or legarbite length in the circumferential direction of 100 mm or le

i% allowed (the total length of bites of 100 mm of less must not be 14 of the circumference or mona).
2) Surface OH: Any dent must not have & width aqual tofgreater than 175 of the gasket contact
width (radlal diraction). :
Mo damiage of 0.03 mm or mors In depth and equsl todwider than 1/5 of the gaskel contact width is
allowed (radial direction),
3) For the @nea near the root of the discharge nozzte, erosion of 5§ mm or less iz allowed.

4% For the bridga-welded area, srosion of 2 mim or less s allowead.
5) For the innar surfacs of the discharge nozzle, the allowable erosion level is determined based on

strength caloulations by the design dept.
< A

2 i of less

: 5 mm or less
1-4. PT judging criteria
1) Lina defect: Up 10 3.2 rm allowsd

2) Clroular defact: Up to 4.8 mm allowiad i
The aftachmentPT judging crifieria (edging criteria for the stainless steel walding of the pump casing/

tasing cover) gives a guideline for temparary use; any damaged parl shoubd be prompdly repaired.

90



_

Outier oasing cover P. 2/8

2. Ouler casing cover (discharge side)

2-1. Dimensional tolerance
1) Az Design value - 0.076 mm or less (clearance after assembly: 1.5 times of the design value or less)

- 2) B: The difference between the maximum and minimum measured values should be 0,13 mm or less
(clearance with the inner casing bushing: 0,075 mm or less).
3) C: Design value - 0.030 mm or less.

2-2, Judging criteria for visual surface inspection

Gasket contact surface
1) Any dent must not be wider than 1/5 of the gasket contact width (radial direction).
2) No camage of 0.03 mm or more In depth and equal to/wider than 1/5 of the gasket contact width is

allowed (radial direction),

2-3, PT judging criteria
1) Line defect: Up to 3.2 mm allowed
2) Circular defect: Up to 4.8 mm allowed
The attachment/PT judging criteria (judging criteria for the stainless steel welding of the pump casing/
casing cover) gives a guideline for temporary use; any damaged part should be promptly repaired,
Repair
Any line defact of 15 mm or less near the area E can be locally repaired. When there are
multiple defects, a repak Ie allowed if the number of defects is 3 or less with a distance of 20 mm or

more between therm.
In the area G, any line defect of 15 mm or léss at the welding start peint may be removed with a grinder,

A weld rapalr shouk! be performed locally, if possible.
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3. Inner casing

o — — — - o

sl ke ks

- ——————— - -

3-1. Dimensional tolerance
1) L: Design value - 1.50 mm or less
2) A: Dosign value + 1.00 mm or less (clearance with the center stage piece: 1.5 mi or less)
3) B: Design value + 1,60 mm orless

3-2. Judging criteria for visual surface inspection
1) Erosion of the seal due to metal contact with the center stags pieca/balance stage piece
Fully repair the eroslon at factory. For on-site inspection, an erosicn depth of 0.10 mm or less Is aliowec
if the erasion depth is above 0.10 mm, the cenler stage plece may be reversed.
2) Erosion of the seal due to metal contact with the inner casing bushing
Fully repair the erosion at factory. For on-sile inspection, an erosion depth of 0,050 mm or less is allow
3) Erosion of the split surface
Fully repalr the erosion at factory. For on-sile inspection, an erosicn depth of 0.050 mm or less is aliow
4) Erosion of the comars of the mating surface (shown below) X
Fully repair the erosion at factory. For on-site inspection, an erosion depth of 0.10 mm or less is aliowe

0.1 mm
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1) Circular defect: Up to 4.8 mm allowed

2) Line defect: Up 10 3.2 mm allowed

3) Crack: No crack .
Any defect at the inlet of the volute chamber may be cut by a grinder with the approval of the design deg
(The cutting amount should be the same for the upper and lower casings.)

4) In the inner side of the 256 mm area on the split surface (shown below),
any circular/ling pattern of 10 mm or less is allowed.

€25 mm

0

0°'0 0O

6) Perform a pressure test at 100 kg/em? for the balance plpe. Then, perform PT to make sure that
there is no defect patiern, :

6) Inner casing tie bolt, splitter tle bolt, pumping pipe, and other baffie welds
Line pattern: Up to 30 % of the entire weld length allowed
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Rotating element P. 58

4, Rotating element

4.1, Dimensional tolerance
1) impeller, batance sleeve, and shrink fit margin of the first stage sleeve
See the attachment and the {able below.

diamater | tolerance | FOIB 10IErance [oeim oo & rags | o S Y T T [ p—— pr————
+0.022 +0.008 0.010 0.010 +0.010 0.008
30 10 50 +0.018. 0 190.022 | t00.025 +0.002 to 0.020 2
+0.027 | +0.008 | 0.014 | 0014 | +0013 | 0.009 i
50 1o 80 +0.022 0 t00.027 | t00.035 +0.005 to 0.022
+0.035 +0.010 0.020 0.020 +0.020 0.670
8010100 | +0.030 0 100035 | to0.050 +0.010 to 0.025 5
+0.040 +0,010 0.025 0.026 70.020 0.015
100 t0 120 | +0.035 0 | 100040 +0.010 to 0.030 c
+0.045 +0.010 0.030 0 [ +0.020 | 0.020 i
120 to 150 |  +0.040 0 100.045 | to0.070 +0.010 to 0.035
+0.065 0.015 0.040 0.040 +0.025 0.030
150 to 180 | +0.055 0 0 0.065 | t00.100 +0.015 to 0.050 -
2 = 0.050 | 0.050 ) E F
100MW | . 100,070 | t00.120
2) Uneven wear

a. Sliding part of the rotating element: Uneven wear of 0.05 mm or more Is not allowed.
(Impeller, bakance sleeve, and first stape sleeve)

b. Sliding part on the flxing side: if the design clearance Is 0.45 mm or less, uneven wear
of 0.10 mm or more is not allowed.” Otherwise, uneven
wear of 0.45 mm or more iz not allowed.

(Casing ring, stage plece, and centar/balance stage piece)

4-2. Judging criteria for visual surface mspection
1) Impeller/balancs sleeve
For the inner diameter of the final stage impellerbalance sleeve, no erosionfretling is allowed,
2) Shaft
For the fitting of the final stage Impellen'talance sleeve, no erosionfretting is allowed.
3) Shaft fretling
a. Coupling fitting: Wear of 0.080 mm or less in depth with an area equal to/smaller than
1/3 of the total surface area is afowed,
b. Thrust disk filling: Wear of 0.030 mm or less In depth with an area equal to/smaller than
1/4 of the total surface area is allowed.

4-3. PT judging criteria (impeller)
1) Circular defect: Up to 4.8 mm allowed
2) Line defect: Up to 3.2 mm allowed
3) Crack: No crack
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Other parts P. 6/8

5. Other parts

$-1, Inner casing bushing
1) The difference between the maximum and minimum measured values of the Inner/outer
diameter should be 0.100 mm or less,
2) Erosion of the seal dus to metal contact
Fully repalr the erosion at faclory. For on-site inspection, an erosion deplh of 0 020 mm
or more is not allowed,
§-2. Center/balance stage plece
Ercsion of the seal due to metal contact
Fully repair the erosion at factory. For on-site inspection, an erosion depth of 0.100 mm or less Is allowed.
If the eresion depth is above 0.100 mm, the center stage plece may be reversed,

Thrust disk
SCM3
JThrustpad
BC2/s20C*
H VOl
s20C*
Leveling plate
sS20C*
AL RIFILE DAL
Haaring caso 'c.fbu’izcd md’
FC30
Waear of the bottom -
surface of the bearing
Unit:
Kingsbury thrust bearing size (¢ ;
|_____{Outer diameter of the thrust disk) |
130 | 156 | 181
- - P (#5) | (#6) | (#7) (#8) (#9) |(#10%:
rance betwsen the rear surface rust | 1.0
S T1 ad and the Wf‘ e orless 1.0 1.5 1.5 1.5
= ‘ear of the side surface of the e fo 0.5 '
‘i T2 contact with the b case shoulder ar more 051 30|10 |10
dent on the m surface of the 3.0
s L ring case due to contact with the lock te |or more 8.0 [ 100 | 10.0 | 10.0
ear & conlact part between the an 4.5
i M the leveling plate or mare 451601 75)75
t  |Depth of wear on the leveling plate’ 007 | 0.07 | 0.07 | 0.08 | 0.08
0.23 1o [0.25 % |0.26 10 [0.30 10 0.33 10,35 1o
ID“""" value of the TH clearance 028| 0.30] 0.33| 0.35| 0.38| 0.40]
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Bearing metal (PT) P. 7/8

T Bearing meta]

8-1. PT judging criteria
1) Inspection place ,
Weld place of white metal (Upper, Lower)

2) Judging criteria
The penetrant indication stated blow are not aliowed.

a. A single indication of which length exceeds 20 mm,
b. A single indication which is less than 20 mm, and its fotal length exceeds 30 % of the weld line.
However, when an indication of which gap between other indications Is less than 3 mm, the sum of both

indications’ length is referred fo as the length of a single indication.

P >4
1 74
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Bearing metal (UT) R, 8/8

6-2. UT judging crteria
(Those for new products are according to HQE-0721-02.)

Ultrasonic test
1) Inspection place
Weld place of white metal (Lower)
2) Inspection methods
a. Use a detector having the same or better performance specified In JIS Z2344.
b. For contact medium, use machine olls or glycerin.
¢. Search defects from the inner surface vertically at a frequency of 2 to 5Mz with a probe of 5 to 10 mm.
d, Adjust the echo at B1, an intact area, to 80 % of the entire screen. -
&. When B1 Is damaged, search defecis by increasing the echo by 6dB from 80 % of the entire screen.
3) Judgment
In the shaded area, separation of up to 10 % of the area is aflowed.
In the other area, up 1o 22.5% of the area is allowed.

N
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