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After Niigata-ken Chuetsu-Oki Earthquake happened, some deformations were found at buried parts
of circulating water pipes at Kashiwazaki-Kariwa Nuclear Power Plants. We had evaluated the
soundness of deformed pipes, and concluded that the degree of deformations is small enough to use
these pipes continuously. In this paper, some results of these evaluations are described.

Keywords: Niigata-ken Chuetsu-Oki Earthquake, Circulating water pipe, Deformation, Evaluation of soundness

1. %E Table 1 Specification of circulating water pipe
RO XY | HBATRT ) BB OME | 3300mn
ST L B & 5 BIOMIUKEE LRMBIIC BUEGUE | Lomm
BTASHER ST, AR Ul IR ELE Ok RUEMUL | PRIREA (SS400)
G ABI L, TORYMLHITT D0, RE SAEEE | - ST A
RGO RAVEITN 2 £ Uiz, AR Tk, KX NEELE | RV =ATRTT X
ST HFERT 3 BHEBKEEHOK T A v T~ : Ty I =7
£ BRERBICEY . AT LI B OFEEE 35 XU [l
s R xR, WEZ 7A | CTTA
s | TP (ESK 30m)

2. BERKEEOHE

FAR XS 7 S 38 BT 3 B OBERE X % Fig. 11
T, TRBRAKREIEABIRATLIES—E
FEE S H 2B OPTRIL N LU OWREIEZITH 72
oA (REJR) 2HET 5700 0EE TH D EE
3300mm D KREE TH D, (Table 1 BH)

A RIHER S NI=ERITHOKT A VT~ A 2ED
HIF K 30m DEMLIZH Y | AR EITHRK 32mm TH
Stz BEEBEHOT % Fig. 2 12777,

ERpRE 35 WMisK

BRFFENSE

(B mmken zwe |

Fig. 1 Schematic diagram of NPP
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Fig. 2 Deformation of circulating water pipe (Unit 3)
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Table 2 List of evaluation of soundness for
circulating water pipes

sxane =R E
FHEES RMORS || AmEE
aBpcHsEmEOSY | O | - | TETEERRTESEN
bR RIBOERE | o |cumemcemmasy
P (HERE, BERRE mze
ERIREED R c
s= T TR S ; _ WRESRVE 2 BEICED
RO | CERICH STEDED ©  |EnmmmmEssce
dEMICHSBIEREOET | O | o | ZMCuLThEEED
: . A NEEOE<HDATES
eHBEEDIS OB O | e
I = SEMDMEERRAIR—
(2)BENBIRIARS ai‘gﬂ;@ﬁ@‘ggﬁmqu: o o} 1}:&@54@3:;5?@732%
oome” [oF waiﬁ@azﬂﬁsﬁg P
o b JARIC 3 APIRE TR HBE
HODFD DET o O | Emesiitchace
N COSMEL &BENE
RICHSUE | RICLDEHMEOEE | O = | oesnsnonacs
BT BER FRAPEPIREC IS
BUOHD | bIRICSDEHTE - @) 2SI & DEHRIRR
D1 BIRCHBTE
KRR [ REAADRAIHT SRFEEORRIZoIT)
= ¥ > 5 = P
FREEAE L IV TR TR O RS 21T -

TSR, MEERAKBLAE OMEREGE A DU TR AR
IR & R LT,

4. BEMHFTEIER

3.HIZTHIH L 9 > @EEMIMMEE D 5 b,
PLFD 4 >OFHBEBIZS>W TR %9 5,

41 ERITHES BRBEDET

411 BEELERIBOEMIFYE

Bo/E TR OIS RIS LW RS 20D & &
TERT D720, BVELFOTREE 2 BB
FRRABR ATV T A7 - R - TBI3RFR &) ROt T
O MB—ftEE HEESRA (JIS G3101) [1)1DRE %
HeT2ZLDRETo7,

B, BRI BEOREM A TER T 5720
WZHEHI L7z 3 BB ROTEBR/KELE 7> &R BRI 2 1E
L., 5%. 10%. 15%DTO0THsEFNFh

SEITOEX b OEHWTEMEIT 7,

4.1.2 BRELEHME DR - BliRIE &

MR L FOP BT G2 B0 Tt - Bk s
KOV TR X ) DM % Fig. 3 1RT 2, Wh
HOTAOEIMZE, EEEmAR LI TV S,

IO e, EEEMEBOMAZEREC FE L
TWasEEZ26N5,

550 |
500 — &
i
o B B
Q Py
< 450 3
1 400
o ¢
Ut ¢ ®
w 350 {emn  BRA
& W33ERS
B 300 |~ JSIH(E 245MPa(fil)) - BIRH)
— JISIEI(E 400MPa (313538)
250
200 — : —
0 5 10 15

BOBLFOTH %
Fig. 3 Relation between tensile strength and strain
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Fig. 4 Relation between tensile elongation and strain
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Table 3 Specification of FEM analysis model
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Fig. 5 FEM analysis under design internal pressure
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Fig. 6 FEM analysis under design external pressure
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Fig. 7 Pressure - Displacement curve
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Fig. 8 Schematic diagram of FEM analysis model
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Fig. 9 Low cycle fatigue curve
4.4.3 fETHER

FEM FEHT DFE R, s i E |z L - il
EIEPZT 2B REIL 75% Th Y . FHEMNE
BB L EER L,

5. #E

(1) FrRREPEMHEIC X0 L LI 1BRAKE
BOMGERZERm L, 9EE O MET
R YEZ 1R LT,

BB E I DWW CETE SR AT o 1R 2.
BIRLSM BB R BEIRHER S o712,
TEERKEE O BTN % Rk U - 4T 21T
W, BB AN O REA TR T S
ZEEER L,

B R R R T K o CRE DI N S
TR 75% ThH Y, FHEMBTL
BB L ERER LT,

(2)
(3)

(4)

e

TEBRKELE O L UE D IERIC & 7= - T,
BARTF e T R o F 7 iFies o
tEeMEREMiZ B4 (JANTI SANE: Structural Integrity
Assessment Committee for Nuclear Components
damaged by Earthquake) ZEKMLO ZHE, T
ERlc, ZZICELSHMERRT S,

SE& 30k

[1] BARTZERRME, T— s A | (JIS G3101)

2] (#t) BARBRWS, RFHEEFMHERHE
firfadt BEZEEEHE - ISR JEAG4601 -
1 1984) |

(3] (#0) KMEE W=, [KFISE B R v
[4] ()0) BAMIRZS, [@BME EHmEOR

RHER IV R VTR

-344 -



