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Lungmen / Ins

BIfE SR E

ection List durin

LP_MP_HP Outage

BERE

BEAE

WATER

B

LP | MP | HP
! ; 55 L o
(DLP final blade:L-0 Visual inspecticn{E Blad:.e i EFOS.IDH Ghe.ckfﬁ'ﬁ?ﬁm%g i
e = — e & Bearing for inspecticn is decided based on the bearing
1 (5% BSEERERL-0B®REE = = O : he ti ¢ .
@Bearing overhaul BAFRASHE méta temperatur:e at the t!me of operation. T
Lo = P R 4 R I
@Appearance visual inspection ¥+ H 1§
W O O O
(Leakage marks check)BiFEIRTE
GV inside appearance inspection is performed from the
2 ([EEAM (2lnside part appearance inspection [FJ _ _ o open area of MSV. RSV/ICV are carried cut. Gaulking
FEPESL B R visual inspection.ZEEAMSY /RSV/ICVAE & i 2 GV HER
Emkedr » DU HEesT
%Tﬁfmpcrary strainer removal IRERETERR| B O |only MSV RAMSY
(Tinternal part appearance inspection ] Foreign material inspection after hotwell blow. 2315
3 |xmmm e o o o Condenser tube appearance inspectiont & 71 fs &
) @Hotwell Inspection and Gleaning &l 345 Visual inspection of structures, such as Shocked board
g £ small pipingfEtE B Rt & - FlalBEHRDESF
LO strainer, Seal water/make-up water strainer,
Mechanical seal flushing water strainer, etc...
(T)Permanent strainer cleaning A means it is judged necessary or not depend en
O Pt O
) ERXAEFER inspection result at LP outage. & RitA R EEES
ERENE R BRSELP outageGEEHBIEET ERBRHAZFER
1. 8RR it EEr e ot
4 ADGUMPURE (1)Temporary strainer removal or change to permanent
cP CBE (@ Temporary strainer cleaning one at HP outage. [GHE BB B EHP outage EHL
TBbWP or Remeval Ak AR
or Change to Permanent one O O O |(2Number of pump inlet temporary strainer cleaning is
AR SRR TSR S ERE decided by the result of cperation conditien or
& differential pressure & s PUMPHE D FREFFAEI5 R R E
EiFRERERE
(D)Appearance visual inspection¥+Ef B 48
L O O O
Leakage checkimEE =
&, B/ Fan (@Inspection of a coupling part B ERFAHE _ _ o Grease replace : Equipment of gear coupling adopticni
JOP, EH Pump g B R TR
EH Flishing Pump
5 TOP ,EOQOP , AOP Based on lubricant specification
Oil conditioner circulation P - o (Grease injection, it is carried out also during operation
29 - -
MFPT-MOP,EQP,Fan @Lubrication exchange f B © for equipment including motor. )k 5 /5 R S 5 8
MFPT-Qil cenditioner In/Cut P FACERHTESRZNEER
MFPT-Qil conditioner Fum
LO strainer
{B)Permanent strainer cleaning IE 738 & o A o A means it is judged necessary or not depend on
ER inspection result at LP outage N34 R 4B ER FEH
SHEBTELP cutage[ERHETETF T 2Rt TR E
6 |MFPT HP/LP-SVY Temporary strainer removal S| _ o)
B/ (B B - R B Rl B D SR TS B
[nspection af the bag filker and cartridge filter of ail
canditioner are carried out anly in HP outage. {However, when
3. Qil Tank (TLO return strainer cleaning i /8 [E 8 cil level is gaing up, carry out properly.) ¥Renew a cartridge
Main Oil Tank JEEER filter. Although bag filter is cleanable, check beforehand
MFPT Qil Tank Qil conditioner air filter{breather) o o C |whether pansiole ar nobdt |ﬂCﬂ‘-5mﬁg%W‘§ﬁiﬁﬁf§?§*ﬁ§F‘
7| Ot conditioner (MT/MFPT) |cleaningid 72 5 22 516 18 i 71 % FEHP outage BB ITOREGR 0 7, S0 6 B 21 TR A], FlF A
T «ERFERRRSE BASAARREELEEENES
CBP oil unit SRR T T I IR R E
MD-FWP oil unit
CWP oil unit @01l Removal and Looseness check of a piping flange. Foreign matenal
Visual inspection of tank inside parts - - O |check of a tank bottom. Qil transfer is required. B8 %
BRERUEBEATEEE T EEHERE  AETEYRERATERR
4. Heat-exchanger tank (Dlnside part appearance inspection 10
8 MS Drain Tank sEEE TR = Fa¥ O |A : depend on operation conditionf&{EE g7
MSR Drain Tank (Zlnside cleaning &L E R
(Tnside part appearance inspectionZJ#
9 [MSR(Shell side; ek fo = - | ©
@lnside cleaning %2058
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Lungmen / Ins

ection List durin

LP_MP_HP Outage

B

BEARE

BT AR

LP

MP

HP

w &

Heat-exchanger

(TiAppearance visual inspection B R 25
Leakage check/#iFE o
ZCorrosive protection zinc plate

exchange B H[lFi&F7 1R F iR

@X3 : Cooling water cooler only R AT & 6l S 4158
(¥ Anode replacement is judged by its life.) (KIS HELL

recirculation valve
RFP min-flow valve

B Bl n R e et R
@Pressure reducing valve filter

inspectioni /B {68 IR fE i 2

10 [E?_l\ga?;cler {Electrolytic Corrosion check)(FE 255 = = Q |EEEAEGHEEEER
HP Heater i) When dirt is noticeable, level gauge glass cleaning is
(3¥Foreign material (Shellfish) Adhesion planned & 598 B R EE IEE =il
and Rubber lining visual inspection 245
HEUERBNEEREE
Cleaning: suction filter, Line filter, Micra separator & O E%E,
HOEEFRER
Replacement: Return filter, Fuller earth filter, Back—up ﬂ\ier,
11 EH cil system(MT/MFPT) {DUsed filter washing and exchange {# F _ _ o ;};’ breather [EHEHE L RRS RFERSFTRETE
: B 5 ) iE
T EHigil filker b AT P¢Be consider that the life of Fuller earth filter and Back—up
filter is half year. {Possibility to be required to renew them
before HP outage.) %5 EELTBEF LR EERERATH
Ao sl g L e Ab s alhTE Mg O
12 2. EH oil Unit Lfa_k chici and N pressure check’®ifF o o o
Accumulator R ERBIIRE
Sea water piping g;?%bféggg visial inspeotio R BFY Dose lining have any swelling or penetration? Since jet
Condenser water box oF T aterial (Shellfish) Adhesi washing damages lining, don't carry it out. A pinhole
13 Sea water piping SrelEh mafrﬁ S 2o - - O |test ete. is considered when damage is suspected. &
Condenser water box g@h?kiﬂmat‘&f* foart ey B BT SR T A Hjet washingTRIEFT
e ea waker strainer cleaning and anode pinhole flii e T s oo F=JEd
priming pump inspectioniB kG 58 I 1 R IBIE & f#.pinhole; Al RS ERE A o RElEIE
T Flange leakage trace inspection % EE
Main Piping HiFEGE Only when the target plate is adopted. 2 AT & B iRk
Main steam system (ZiTarget plate inspection B IfiE%E WIEBH .
Aux. steam system (3)Grand steam strainer cleaning/removal @:0nl | i i 2
. 2 L =y :Only oval flow meter adeption unit= B itoval flow
Extracticn steam system  |{& B &hEJESE 5%/ BE meter adoption &
14 Make-up water system @Strainer before oval flow meter - - C |The drain trap a malfunction is suspected should be
glcn(:lensate water system  cleaning : ’ planning disassembling inspection. It is judged by the
Ma." fStZam s;ystemt gVacu;r\;ib.re:ak "'?Il"_e strainer cleaning inspection result under operation. { : Steam system) &
ain feed water system | HERER 1R A IR AR AR , KEBAABHEEH SRS C T hEEET
Heater drain system (BILP gland steam cooling water strainer i o L
MS&MSR drain system cleaning (EEE S #K B S & alAAHE e
ReaY
I
Main Fiping Support
Main steam system
Aux. steam system
Extraction steam system (Ol Snubber HE =S5 @) : The amount of movements and load condition are
Make~-up water system D0l leak appearance inspectioniilHiF O @) O |checked not during Outage but during load operation.
glcnjegfﬁte water system | A iz BERME S LR AR T A SRR
and steam system $HF ShEE.
Main feed water system ﬁxﬂ%éﬁﬁ%ﬁ%’jﬁ i
15 ; a) Bolt inspection UR+EiE&
Heater drain system 3 :
MSEMSR drain system b} Inspection of the amount of movements of slide
The following fasiiity in the Spring hangeriii s 7 2 ﬁupport and an oil-pressure Vibratior!prooﬁng magchine
above-mentioned system ?‘P.;;Eg vibrationpreofing machine 38 S5 R F L R mE B R e
(1101l Snubb e o) Fixed condition check EEfLHdE
(Z)S[Ilrin:gluha:grer C?Appearance visual inspection ¥+ E5 B 1] o ) C
{3)Spring vibrationproofing |
machine (@M eight condition check {f E i rEiars
l?smri:egztii;n 40 Dinside part inspection FI AR Limit switch : MT-MSV,GV RSV,ICV )
16| Limit switih (20il-pressure establishment inspection O 9] 9] MFPT-HPSV,HPCV LPSV,LPCV ES#
MFPT contrel oil pressure HERERAE BEAKFTHE F AR RS
5 . Tnsulation abnormal due to contact of
: oil system o e S _ _ ;
17 LVDT £ Servo valve g;;eéf&;l;(fhcrt circuit) [nspectionif QO |Including MFPT LtEIE S EMFPT
= A
A Walve disassemble inspection fi i 215
] =
3. Mcaln dGuntrcI Val:es Visual inspection of inside parts, Existence of erosion or Existence of sheet scratch by
18 ondensate water such as a valve body and seat[" &£ - - (O |foreign material should be checked. FE A FiERLH

A EIE SR
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ection List durin

LP MP _HP Outage

W

BEAE

BT EN

LP

MP

HP |

W &

4. Main transmitter
Turbine inlet{1st) pressure
MSY inlet steam pressure

(T)Zere point check under the condition of|

X Gauge : Check item & period are decided based on a
calibration peried. (There is a possibility that it is
necessary to carry out before HP outage if the period

of validity is one vear.) 4518 B L B BRI EE S

18] URstempreswe o pressure EREAERTESSEE | | | O [BEEFREEORARERA—E ETIHP
2nd—MSR heat steam press cutageZHﬂﬁ*ﬁE*‘{Kﬁ
ete Especially the instrument used with a performance test
and a continuation load test 52 Rk ARG LR
(T Turbine/Generator balance adjustment
=88 DEMTHEL
ZY0n-0OFf valve/Motor valve/Gontrol
valve/Manual valve Maintenance B
i/ EE BN el R R/ B R RS
(3Piping Support additional work & ¥F#2
NI TAF
{@Each bearing jacking oil pressure gauge o o "
removal and cap seal welding & & Commissicning requirement
20 |If necessary - _ O

B MRS Eigsealii i
(B)LP#6,8Brg gland pressure gauge

removal and cap seal welding{EEES
a6 & seRBHEASEREEE
sealfRiE

(B)Each bearing box manometer removal

SR FEEE AR
(DlLogic change and down loading

..... eto EMBFLR TH. AT

(Not decided)
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Lungmen Nuclear Power Plant /

[ Comments about Commissioning Schedule after Fuel Loading

Comment

Reply

Comment

Reply

MHI intends to perform the "Gland steam consumption Test" during HU stage.
Procedure is not still submitted to TPC, but MHI wants to discuss with TPC/GE at site.
This test is recognized as pre-test of LOOP. Gland steam pressure remaining time|
under LOOP condition is measured. Trip Reactor (or Close MSIV fully) during HU, and|
remaining main steam continue to generate auxiliary steam by Gland steam
Evaporatar, gland steam pressure keeping time should be more than 40minutes that is
the estimation time from turbine trip to 800rpm to condenser TkPaA.

STP-77 "Steam/Power Conversion System Performance” should be performed after HP
Outage (Temporary strainer removal). (1) When is the performance test of Reactor
performed? Was the procedure already submitted by GE? (2) Pre-measurement is
planed to do at LPMMP/HP stage, but TPC schedule shows 30%power at MP stage, It
should be ehange to 50 or 76%Power, This issue is still discussing. (3) Is there no tests
after HP-Outage?

STP-61F "Turbine Generator Lube Oil Test® should be performed during HU stage.
MHI wants to do this test before initial synchronization.

Contract between TPC and MHI does not mention about “Warranty Run", is there in
contract of GE? Contract 5.16.4 “Issue of Acceptance Certificates® mentions that it
should be issued with satisfaction of (D Pre-Ope @ Start-up (3 Torsional Vibration @)
Sound Level & Performance. Can MHI understand that "Acceptance Certificates” can be
issued before completion of the Warranty Run?

STP-81A "Main Turbine Steam Admission Test" ineludes Rotor Balance Adjustment. In
case of balance performing, MHI requests maximum 3 times of turbine start and stop.

Outage of HU/LP/MP is planed about 14days, ean we do hotwell blow, inspection and
cleaning during this period? MHI recommends to perform them. Is this period including|
Clean-up of condenser and feedwater line?

STP-61B “Turbine No Load and Overspeed Trip Test® includes 2 times M-OST test
which is required at least 8 hours operation with more than 10% power. If the result is
not satisfied with eriteria, onee Turbine stop and MNoteh adjustment is required. Notes
If the duration of turbine stop is less than 12 hours, 8 hours re-heating is not required.

HP-Outage is planed about 40days. (1) How many days after turbine stop can we
usually start to work at BWR plant? (2) Do you plan to inspect TBY? (3) If you
perform it, MH1 worries 40 days are not enough.

STP-81C "Load Operation Test" is performed at 10,25,50,75,100% power, Please add in
LP stage 10% power in TPC schedule. Also, about the timing of 756% power stage, please|
change to immediate after the attainment of 75% power.

In GE procedure, STP-20 "Guarantee Plant Performance Warranty Run” is performed
for 100hours with 100% power, On the other hand, TPC schedule says Warranty Run is)
planed for 20days. [s this decided from Taiwan local regulation?

STP-81D "Steam inlet valves stem free test” and STP-23 "Turbine Valve Performance”
are performed at the same time. STP-81D says this test is performed at 30,50,75,95%)
power. But TPC schedule shows 66%,75% and Max power. MHI wants to request to add)
30% power for confirmation.

In TPC schedule, STP-24 *MSIV Performance” is planed at the same timing of STP-23
"Turbine Valve Performance" at HP stage, is it right? Can we close MSIV at this)
period?

STP-31 "Turbine Trip and Load Rejection® and STP-61G "Load Rejection Test
Procedure{MP/HF)" are performed at the same time. STP-61G says Load rejected by
520 open, but STP-31 says by Main Switchyard Breaker open which means house load
operation. Also STP-31 says Trip test is performed by Turbine trip button in MCR after|
Load Rejection Test(LRT). (1) Dose STP-31:01(Turbine Trip <40% PWR) mean
Turbine trip without LRT? (2) Which is performed first STP-81-02(Turbine Trip Hi
Flow @MP) or STP-51-05(Load Rejection)? (3) Also STP-31-1,2 at HP stage, which first
Trip or LRT? (4) STP-51-5(Fast Load Winddown) is a runback test? from 100% to 5%
power in 40sec? (5) STP-31-3 is performed after STP-351-2, re-synchro, load-up? (8)
What is the trigger of Fast Load Winddown? "Loss of Stator Cooling Runback™ is not
included in MHI logic. Is it included in Fast Load Winddown signal?

About STP-26 "Loss of Feedwater Heating(80-90%Load)", let MHI know the concrete
igolation line. (1) One out of three LP heater isolation ? (2) One out of two HP heater
isolation? Or HP heater bypass line open? (3) It may be performed at less than 0%
power, so runback funetion must not be worked. Is it correct?

STP-82 is planed to perform at HU/LPMP/HE stage, please suit the timing of it to TP~
13. For confirmation, let MHI know about the RFP operation plan. MHI understands as
follows : (1) Vacuum-up with CP/CBP, then Clean-up with RFP-bypass and HP heater|
bypass, then start MD-RFP and feed water to Reactor. Heat-up the Reactor-temp by
using TBV after Critical with MD-RFP. After main steam establishment, start one
TD-RFP and stop MD-RFP. About 50%power 2nd TD-RFP in-service. At this time MSR|
is still under Temp-control condition, so MFPT is driven by main steam.

STP-27 "Feedwater Pump Trip" is (1) one out of three TD-RFF Trip ? Or two out of two)
TD-RFP Trip? (2) How much % power is the Runback target power ?

STP-80 *MSR Performance Test" is performed at 80,75,100% power, TPC schedule
shows 50,100% power. Please change,

STP-29 "Shutdown From OQutside the Main Contral Room(10-25%Load) is (1) from how
much % power is Reactor stopped? (2) Can MHI understand that this test causes
Turbine and Generator Trip from load operation condition?
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* Additionally, we expect the strain level on the shaft
surface to be at the same level of 0.002 micro M/M
as those actually measured at KuoSheng (see the
reference 2). Please clarify if MHI’s electromagnetic
system can measure a dynamic torsion of this low
level, while no artificially applied torque is imposed.
If the torsion measurement system can not measure
a strain equal or slightly lower than its threshold
strain value, then the torsional natural frequencies
can not be identified.

With regard to your technical proposal on the Lungmen field test for
checking the torsional natural frequencies, we understand MHI’s current
method of measurement uses electromagnetic probes (or called torsion
meters). Since TPC top management have a serious concern about the
adequacy of employing such a method for Lungmen’s torsion test, MHI is
hereby requested to provide us with the reports of your past
measurement records used both with strain gages and with
electromagnetic probes for our review.

Please note we have had two successful torsional measurements in 1999
and 2006 for our ChinShan and KuoSheng retrofit projects, which utilized
the strain gage measuring systems with a tele-communication technique for
transmitting signals from a rotating shaft. Both cases were performed under
normal operating condition, i.e. without a requirement of imposing external
torque such as short-circuiting the exciter. The system with semi-conductor
level strain gages by its own nature can provide very high sensitivity for
measuring dynamic strains. We suspect your proposed measurement
method can provide the same level of sensitivity and can identify the
torsional natural frequencies without an artificially applied torque.
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MITSUBISHI HEAVY INDUSTRIES, LTD.

TAKASAGO MACHINERY WORKS

1-1, SHINHAMA 2-CHOME; ARAI-CHO, TAKASAGO
HYOGO PREF,, JAPAN

TPC LNPP 10784459938

Phona 1 81-774-45-333%
Faedemlle ! B1-794-45-4737

Action Jtem Answer

Telemetry.

1 | MHI will submit the measurement
result of torsional test which was is not stored.
used both Magnetic Probe and

Ag a result of search, it found the measurement data

The measurement in guestion was carried out more
than 30 years ago. By the successful measurement
result, we confirmed relishility of the measurement
with electromagnetic probe, we are using the
measurement method as our standard since then.

2 | MHEI will submit the past field
measurement reault in order to

Figure,1 shows the xesult of the ficld torsional test
meagured with electromagnetic probe at one 1200MW

show that the electromagnetie claes nuclear power plant, The measurement was

probe method can detect all carried out during no load to rated load in 1986.

torsional natural frequencies.
The measured frequencies have some variation
because each frequency was measured at; each load
and have measuring variation.
The measured natural frequencies agree well with
caleulation, and all natural frequencies are detected
by the measurement.

150

Frequency [Hz]

= : Measured

& : Caleulated

&

Vibration Mcde

Figure.1 Measurement result of torsional vibration test with Magnetic Probe

=]



W 0 R 1 R Y £

R AR AR

1 o) B4 8 S ARIR F 5 AT R

CE RN
AT A Fel
HEEHA
HRAR

7 AR

CBATRRR
96411 BZ 984124318
DRI AL

DOAEAE S BT



v~ LE LA

1~ Ret I THw B M3 RAMK - BRAK  BEREREME R

BTy oA A RS ERE T 2 70 o B A -

2 AR ERAR T A S RAM - BRAMK - BEREREK S

BT M E AT B TR T 8 Pl 547 -

3 Eaa) B sk Rl IREME - BRRGHE PRHOKRGHEZX

B OB REXT om0 1 2. ko BisE o

4-0f0 1 RMFRBEEATRABROBEEEMRGAR - AL LE

AT E AT LB BUEE -

B BB o

Fok®# M T 57 Hz~ 63 Hz 24 R 114 Hz ~ 126 Hz @48 % 5

SRBEAMEERET P IO GE o A IEEAMAYAT
BERBTF PO OIRH A RAFAETHT I0Hz 9 ERBARE {2
WEh ARG E YRR BB R B R ESB AR A TR ESYY T

6 LAMBEERB T I ORBEHBESH P ERETRBRY

A

8 AR

BRF{F - TEC B M e

Experiences of Mitsubishi Nuclear Turbines

N

MITSUBISHI

HEAVY INDUSTRIES, LTD.

state| NAMEOF UNIT | RATED [rumeie OPERATION YEAR | T
{MWe) o] T2l Tra[ frol Trel feo] [nz[ [sal ool Jas js0 a2l [o< [oc] [oe] ool [oa| ool Joal os| yaol Tre[ Taal Tas[ Jre| NssS
MIHAMA #1 340 | TezF PWR |
MIHAMA $2 s00 | ToaF 3 - : PR |
TAKAHAMA #1 826 | TCEF PWR |
GENKAI #1 559 | TC4F PWR |
TAKAHAMA #2 826 | TCGF PWR |
MIHAMA #3 828 TCEF . " FWR
IKATA #1 586 | TCAF : PWR |
OHI #1 1475 | Tcer PWR |
OHI #2 1475 | TC6F PWR
= |GENKAI#2 559 | TC4F FWR
§ IKATA #2 568 | TC4F PWR
i SENDAI #1 B0 | TCHF PWR
©  [TAKAHAMA #3 870 | TGEF § PWR
G TAKAHAMA #4 aro | TCeF | FWR
I |sENDAI#2 a0 ‘ TC6F ‘ | A FWR
E | TSURUGA #2 1460 | TCEF ! | { PWR
©  [TOMARI#1 578 | TCaF | SeeEse— FWR
= |LAGUNAVERDE#1 | &5 ‘ TC4F | ‘ | l BWR
[TOMARI #2 579 | ToaF ] : PWR |
OHI #3 1,180 TCEF i PWR |
OHi #4 1,180 ‘ TCEF | PWR
GENKAI #3 1180 | TGEF PWR
IKATA #3 go0 | TCaR | : . PWR
LAGUNA VERDE #2 | 675, | TCaF | : BWR
(GEMKAI #4 1,180 TCEF i 2 PWR |
VANDELLOS I 1,808 | ToER ‘ { ‘ | — : I . ! PWR
KRSKO 704 | -TCaF - PWR
5 & 5 [TOMARI#3 sz | Tear | ! ! 777z PWR
B B [LUNGMEN #1 1371 | TCEF i nmaazza;zzz!z BWR
58 2| unomen i ‘[iaart | TeeE | i 77z Bwm
SANMEN#1 © - .| 1251 | TCeF | | | ZEEFZI7EY FWR
SANMEN #2. 1,251 | TCeF ‘ | ‘ | r77‘r//+' PWR
g & HATCANG B ¢ 1 e L1l ] 7 PWR
5 [wavancr |z | Tow — pn.rl.,ﬁa] ' W= - Nor-OEM (Rplaced RotorB1e) grez PR
z TSURUGA #3 1,538 | TCEF [ : Fareign - OEM {Undar Cparation) = PWR
—— [FZZA 1+ OEM {Under Gonst./Planning) 72
TSURUGA #4 1698 | ToeF i i E PWR |
g et s I A nsannnnaananunnd | o
P Haawvy ies, LTD. Nis d in dlshoheusedsolehfiuﬂ\ purposa for which itis fumished and mtumad upon n nnﬂl
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Takasago Machinory Works
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All LP End Blades are ISB with Excellent Operating Experience

62 and 74IN Blade are
Now Under Development

" ' J

25IN 29.5IN 33IN 36IN 40IN 45IN Ti 50IN 41IN  46IN 54IN

%/—/

3600RPM 1800RPM

Turbine Casing

=S

1000 X 10°1b/h steam can be supplied to test facility.




Test Rotor

N

LP Turbine Test Rotor

Manufacture New LP Turbine Complete Model (Larger than 50% Scale)
Install in Test Facility with Special Measurement Instrumentation

Pitot Tube

Test Blade
train Gauge

Slip Ring

Longitudinal Section

g

54IN Test Rotor

of Test Turbine
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Blade Vibration Stress Results

by Steam Loading Tests

1 GB:Grouped Blade
ISB:Integral Shroud Blade

_ 550mmHg
/. 600mmHg | 52in GB
/' 700mmHg

N - 550mmHg

/ 600mmHg | 46in ISB
//, 700mmHg ‘

Ay

550mmHg | =

/ 600mmHg | 54in ISB~—2_ /)] &
Very Low / 700mmHg g8 /// z

Blade Vibration Stress

<

0 100 200 300 400 500 600 700 800

Flow (ton/hr)

New Technology Verification at
In-house Power Plant Steam Turbine

Special Measurement Special Measurement
(LOWER CASING & ROTOR INSTALLATION)  (UPPER CASING INSTALLATION)
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History of Mitsubishi LP Rotor
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Development of Morjoblock Rotpr
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DATE

2010.12.03, P
FOR TAIWEN FEMERGIMRRANY DOC.No. 5233-J10T151
TITLE FOR CWP CORROSION rotaL © SHEETS
PURPOSE Reference

PROJECT LUNGMEN PROJECT FOURTH

NUGLEAR POWER PLANT UNIT 182  SERVICE CIRCULATING WATER PUMP

CONTRACTNo.  8749011M00900 coaRAsErNe  R010014101, RO10014102

1P28-P-5001A~F (UNIT 1) ERELIEGHIE.

ITEM No. 2P28-P-5001A~F (UNIT 2)

2700VZNM SET 12

B HATETPC BT E B AYEEAT s M UNIT 1 U PT(E HAVIE /K (CWP) 2 B %
(1P28-P-5001B]3¢ /- i 42, ST ¥ I ER G2 AN S HY R M 4 R o

1. BAbRN

FUE ST/ SIRTELHLAY BT Ak B ahay Bl i 220 NS,

(1) Impeller Casing HYATHIAT Impeller = R TEHREIA FEBIRES, S v & T 28 SR E E/M
Impeller SEFETHAYHE 77, HA TR £ 3B 5HRYSEE (1o

(2) Impeller > FRTA e 3> Fijlii it MOR AR BFE 42 H A G a8 Y602, 1T S S R DA R4
(] IR - A R SR 4,

(3) IHZE S RFALER > POERERA MBI R R R 2

2. EanERA

PR TSPt AR R FIB L 2P 38 A AV S G G FE = f L BR P s R

5 CWP i+ 2008 47 5 F 7e 45 861 SUEER 2010 41 9 A 724 M. P ABUEEATLY 1 2 2 3£ (Pump)
T ERAREK T, HEE R RO R AR AR

Fr LA R R RS (S RS R R R AR I 2518 R KSR R, Stagnant BEEAEY R K S8 A R BIET - 7%
T L AR ER 2

TR, FH A FLBRAII T R M N A A 28 P SRS ek T s 1 A X 0 TR B A R %

L T

TO SET ACT
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—_——— conTenTs EssenTiAL EBARA Corporation Ikeda Yamamoto
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3. Bl

(1) fR8 SATIRYIR R I, LR e R AU B RSO R AV e I e 5 2 B U R BRF LR % 0]
IERER(EER,

(2) Moy TIER(ESS 8523 T Installation, Operation and Maintenance Manual (Doc. No.
R0100141-1170-0133) &} chifyP. 244 S0 HE, WIHT 1 HETR R RIRF [ AR iy S SR I 5 A IR T el o

T MR8 R AR A o 01 BEYEE BT PR IR /K Y R BRI 22 i K

P.24

5.2.3 Maintenance During Prolonged Stoppage
The pump should be maintained so that it may be operated at any time.
|f possible operate the pump once a month.

(1) Remove the gland packing and install packing impregnated with
grease.

(2) Turn the coupling by hand about once a month.

(3) tnsulation of the motor will deteriorate when there is high
humidity. Take care to keep the motor dry.

(4) Pumps handling sea water or brackish water must be idled for long
periods. In such cases operate the pump once every week or two to
protect the casing from corrosion caused by stagnant sea water.

-11 -
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p.28

T. Assembly

Assemble in the reverse order of disassembly while ensuring the match
marks are aligned. In addition, the following instructions must be
observed.

(1) When replacing parts, check thoroughly before assembling.

(2) When reassembling each part, remove foreign matter in the tapped
holes with compressed air and check for defects or dirt on the flange
surfaces and mating surfaces.

(3) Before re-assembly, remove anti-rust agent, check for corrosion
and damage.

(4) Generally, replace consumables (such as 0 rings, rubber rings,
gland packing, washers, etc.) with new parts.

(5) The spacer nut is the only one with left hand threads. All other
threads are right hand.

(6) The fitted and threaded sections of the bearing casing, shaft and
retaining bolts, etc. are to be cleaned thoroughly and a coating of
lubricating oil (Never Seez or equivalent) applied to prevent seizing.

MNCAUTION : BE CAREFUL NOT TO DAMAGE THE SUBMERGED BEARING ON CORNERS
OR THREADED PORTION OF SHAFT.

(7) Use impeller nut lock washer and coupling bolt lock washers. Bend
the washers into the notch in the nut to prevent turning. Washers
shall also be used on lower bearing housing.

(8) Check the match marks on the casing mating surfaces and the shaft
and coupling.

(9) Be sure to install the rubber rings and filler (Santac Sealer)
which is used to prevent crevice corrosion by brine or sea water, for
the casing -joint surfaces. Apply the adhesive filler on the female
flange side, and then, extrude it by tightening the bolts. Install O
rings for the stuffing box in their proper places.

MNCAUTION : CARE SHOULD BE TAKEN NOT TO DAMAGE O RINGS OR RUBBER RINGS
WHEN INSTALLING.

(10) Apply a sufficient amount of Screw-lock (Three-bond 1401B or
equivalent) to the bolts fastening the submerged bearing housing cover.
Apply liquid gasket (Three-bond 1102 or equivalent) for the joint
surfaces of the casing, bearing housing, washer, nut and bolts. Also,
apply liquid gasket (Three-bond 1102 or equivalent) to the joint
surfaces of the socket type coupling and split ring as shown in

5 ERARA EBARA corroration
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