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Effective technology of preventive measures against piping damage on steam lines
in nuclear power plants.
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Nuclear power plants are required to have especially high reliability and increasingly longer service life.
As a contribution to the solution of these issues, troubles unique to nuclear power plants caused by
two-phase flow of steam/condensate were identified through analysis from a new perspective on problem
areas and causes focusing on the steam field using a database that tracks troubles at nuclear power plants.
Additionally, useful technology for prevention against the effects of these troubles that occur in
steam/condensate piping, such as erosion-induced pipe wall thinning and potential water hammer, are
reported under the categories of 1) steam lines, 2) condensate lines, 3) measurement, inspection or

monitoring of equipment or piping.
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Fig.1 Breakdown of NUCIA steam-related information
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Fig.2 Locations having steam-related troubles
(234 cases)

FUHEESL2ERLT - Ny - BAKROERIEIZ
M LR A2K 31071, it TFERKEE
4% - TFLUEE ] 40% - THIKEE | 15%.,
ZLT =7 X MNEE 4% Lo TWD,

- 185 -




Adr Vent
Piping 4%

Feed Water
Piping 15%

Steam

Condensate Piping 41%

Piping 40%

Fig.3 Detail of piping-related troubles (68 cases)
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Fig.4 Piping-related troubles (68 cases)
by type of phenomena
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Fig.5 Piping-related troubles (55 cases)
by type of cause @

VA — = —FBRII%R (i 4.) 3508,
LDI & [AARICEARDRENE,. HDWVIE R 0E
BT XN~ C Lo TAELUERHIC L SEET
HY . FyET—varzo—Vg rEEDCIE
Bl ICELHBELFRERSTED, —F, HKER
W R B D P A R B & (Flow-accelerated
corrosion:FAC)DJRE % [ ic L 2B L &%
L, ivobngmie [BE) L RXo35, £
LTEY A 7 VOWMBIRENIC L5 [EF] . A
TULVAHTELSBONDIESEEEN [Stress
Corrosion Cracking:SCCl 2Ky T& 3, Zbo
FRRZEES 5 LXK 6 DEE LT,

It FAC OKROREE OREET 2 K ILE I
bl EmBEICE L, LDI OS5 - BEtnYE
BETHIRGE, TIMHDRL - FLUIRNT
HY | HBHBEMRESRE L THbARBTHD
B, FORANETERE NT T Lo EED E
(51%) Z & Tz,

Other 9%

SCC 3%
Corrosion 7%

Flow 9%

Impingement

Fatiguc
21%

Fig.6 Piping-related troubles (55 cases)
by type of cause @

- 186 -



3. BER - FLUEED LD ER

(MHYBER PR C [RHEEr — g
B B BN R O fRBA A 2R 2 B T o T D,
ZFOWEREEIC LD & LD EE & e D IR
W WE Y E - EEEAER Y EEA L OEEN M
FEEEHLICHAERNZ bRETDHZE LA RAEE

L, BIEFOFE Y AT AOKIEEMEIZH D

@~
Z OBERIRNTI L OVERERBR N O I E RIS
X 2 BLE R L 1, JE 550 FAC O X D IZHERRY

REH COETICN L, B> SRR O

— = CEBHEREEEL L LTVHO,

4. BRI FLUEBEDOA—A—IN\2T—
=%

Za— 3 TIEBEE LT N T TADT = —
—ATHHN, FRTHEEFORBTCIENT T
NOWEETICRELRVERELZAHY | ER
VAT MIBET B EBIAEFCBUIS DR WK &
WCHEREMBEICHELZED TV D EFIHEZ,
Bz, BDRTHFEBFONTARA T RO
RERE CIHBEBER Y —F — N~ —RREL,
FIBIOREH CTHLEFBLHRND N L omEL R
U UBE S OB THER, U — v
—WFEAELTND,

JRF HREFORTIT AN EI & IT R &
KOBESEGL X YRR N0, BEF»D R L
VERECHHTAIENMBO CEETHDH, L
L., FLVUHEHDO =D OBER - BRAE /N AR— X
WIZILD bR TWAEOHBANL, FLrgeio
HERTSICREINT, FLUrdlzlEEF L
., MRS EEZLTWAHR IS ARbh
Do FDRER, FLUOMESC RNV UVEE~DHK
ROWMHEBRELZD ., TRENFEREE 2> TEK -

KLU VEE D LDIRY 4 — & — N~ — &3 AES
T3,
UTFICZDOLDI & Vg —F—nrv—3HRie bW
WCERE - RS OFHRI/ SR - B DA IZ O W TR
HT D,

5. BFHEEMICSHATE 2RERMY

e - FLUVYEE TOLDLIC L ABRAZR B Y
G —=nrw—ORELLTINETICHRE
v st ERIRE HIT 5,

5.1 EREREIZHITSB DI E9r—2—n\0T—
POk

OFREET O N Bt Hdf

QKRB E B0 R L B o S

5.2 FLVEEIZEITS LDl &t —R—\T
—IK

DOFRLUVEE~EKREROT IR, FLue

HfEHEH T B Bl

5.3 §HAl/ =% - BERR

O F v o HeH & PT o= IR R ES (L O il

O ERAEFTO A7 ) —= 2 TER

6. XMEHMOAR

6.1 HEEEIZE 1T 5 LDl &9t —5—LT—
{5

DESEEDOD FL o oBO

INECORTHBEERORTEED KL~
B M UEE, — IR 7 0@Y ¢, KO&ED
AREEEOERI/INARDO U2y Hd7z
DO RV UVHEREEMBELINTNWLETThH
%

Steam Line < . - .
Bypass Valve = 1

Py /@Stcam Trap

Fig.7 Condensate removal from steam piping
(before improvement)
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Fig.8 Cyclone-type Separator
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Fig.9 Condensate removal from steam line
(after improvement)
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Fig.10 Condensate backup in intermittent
discharge-type steam traps
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Fig.11 Continuous discharge-type steam trap
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Fig.12 Progression of pipe wall thinning due to
intermittent operation
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