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Technical analysis of mechanical and welding tube blockage
in steam generator heat transfer tubes of nuclear power
plant
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Abstract

When non-destructive testing of steam generator heat transfer tubes in nuclear power plants reveals excessive wear, tube plugging
becomes necessary. As an effective repair method for steam generator tubes, this technique promptly seals faulty components to
prevent escalation and ensure normal operation. This study examines mechanical plugging methods including roll expansion plugs,
drawing-type plugs, and welded tube plugging technologies. It analyzes their working principles, technical characteristics, current
applications, and challenges, while discussing their practical effectiveness and optimization strategies in nuclear power plants through
case studies. The research aims to provide guidance for preventive or corrective maintenance of steam generator heat transfer tubes in
nuclear power plants.

Keywords

steam generator; heat transfer tube; blockage; reliability

ZEBIMRSEEEREAETHEESREEERARSH
FARF
T EREEERAE, FE - TR E)518124

mE

A SE KA B RE AT RSN, SR B ILEBAARN F R ATHE, B AR A R LA B RE AR
BEFH, BEAIBEEERE, BARFH—F I K, REAAKLEBGEFET, B LIS E LERKX
Wk Fo i B X R BIR T HA, ST L TAERE, HAN L, BAILRA GGG, 6 KFRARTLEL L
b P 09 2 A RORAAMACT 610 A M SRR B AR TR R 2 B SRS 3

ES5 4t

HRARAER; BRE;, WE;, TR

Tkl it 2 TEREMEIREL. R hEHS RS
By, rEZENIRTREdKIR . IRWEES S. IXEatE
MU TN TR A BRI, R mTRES A B B Y
LA, FIn RS RN A S

3 HEE AR

SN ER ARG RVE R E SURE 2] T 2 Mg
kgL EE e, TERR TR T2 (1], FEH TRz
KRR, RUAZ IS 2R A s A EHOR 2 IR

15|18

RIRKREBEAG RIS RSO, HEE
THRE A2 I N HE = A R B8 IR II7K, F=AE78R
IRSREEHLA . ZRIRA s AR IE IR G b ) i
i, B R BRI AERI R, nRRR A 4
(Inconel600 5% 690 ) 55, #Aifn, HTRIHETT. KmIRE .
HlrSERpGE BT TR A E N R, EAE TTREHIINIR . 3%
FEL, FHERAA AR N, SR RS2

LB
2 BN A EBEREUEIN
AR B R R L R R B

[EEEN] EHF (1982-) , 5B, &k, PETIEE
N, AR, SRTEN, MBZEYURAR.

INEEROR, HIPUBSEE B S —Fhuid Wy = BeEE
FRfERVE TSI, B SRR H S AR A L
P
3.1 BRIk ELEE

HR A KR — FE U SE I s O L 564
H B IE S AR AR, 38K R I S
MRS A RIE (IR G SR AR ) filak. HeMaE Sk

159



IREFAREEE -£09% - £158 - 2025 £ 08 A

BRI (A3 H B 5
EIE

TR HAAEIEE O R IEE I &
PRI, (EREAERIMELR AR IBIEETE, MLl
o B HMTER . MR A IR, i AEEIER
FERE S,

G UNEIEE

HEEL . HRNAE SR E MR R B A T S
wH, HEHERE.

BRIEE A KA S H IR RIS £
T2, BIEBOVEIR.

EAVEE: ST AR BRI ERE

REFAZEB]: fEHAMZRRT, BRI EE RO
AT REERERNERE RS B Rk L
E, AIDAEEURS T, e HA R i AR
32 B EARETZIE

PUBERIK A L2 T2 1A 1, E2EEHE:

LA TR A ERERS: T RIERTR
RENVE N ERARE, ERAERST RIS k. B
IERE L TR, TRHREMRELE., 5
THEAE (FHRT) « FLREEEDERFT L, W&
HsbrohsE, MAER BT RE SHEET IR T
PR, R 2.

2 FERVETRS . B EVE R SRR, TR
HESKRENS S R RVE B

3ERERSE . B TRGMAGRE,
ST TR E st T, (B RRvE RS,

4. RRVEIKE: BEEENL, WHERVEITIE R E.
EENLELIEINES, ARG ERBIETE, S
KIERRE N

50R SRS EMICKEIGREN S, REEYE
BRUERGS, REEER B RRANEEAR.

|

Wi R SR RE TR

EEDLIR

ks
Shell

w |
[T N I
< Rolling Zone

Coating

B EREEE - EREEE EREKE

3.3 A EKIEE

P EE SR — P H U PR S = 3 Sk 5
H A g A AR ARY,, 8P EHRIRER P 2
& TRl kg sk s SRS B ik
WU SERETERR S a0 E

Pk A Bl R U e R E TRk, fE

160

RRVE SR Z AT R . X5 ad TRV
e EIEZERIEDL.

TR s IsdE O md g %
PERETRIR, (ERERERM BT, Ml
o sEKEE MR . MR AR, i ReEiEA
R G o

B UNEIE

AR PG SR E I U, R RE R,
EATRIET.

BRI, frpUE R R BRIFR R, RTDE
BRI TERL

WA PSR 18 T AR E R ERE .

RZFAZEBY: FEiRE AR, Ak SR E R
W EAT R ESRERENEE .. sk
&, DR R e A IVE, IR R aR Y
IERIET.

3.4 A IELTZHE

U ARk 22 T2 TR 2, 2.

LR TR HheFENERERTLENE, Wik
HiE G ol ER e HRERERIISIR AR,
PR kRS SRRV B, RUBERE BN
B, RS RST hREE k.

2 HEA : FUPCUHIEREASE L, (RS
AN

3EELIRAL KRR ARRE R RE N

4. I AR R L AN, HAhE
HEHINGERENEE S, TR

5. EHBE . RSO AR RE -

6. ILFRIRIESHL: FRARIC R BENZEL, DUER
B HTAnZES,

i

ER
SHELL

B 2: L RRidiE

4 [RIFEERR

ESMEA T EITRE TR E S A T SO PR H 3
EEIRTALEA L, ST B aiRRsEE 4, 4E T
AMEITIR), 4R THRBROR (2], IREEERORE—FhiE
T B R E 7518
4.1 HIRZEE

TR HREREEE RO R B R T Bk



IREFAREEE -£09% - £158 - 2025 £ 08 A

SKEEEERVE R B E L, TR S R A,
FENEIERIR SR, DB RV SRt — 0 .

BORFE A
EEUELF . HEGRSEE BRI, wE
EE\E o

BRIEE e HEERSEE TERINSRIRESEL, 3
TERAE .

wAYEE: AT ARERARERERE .

REFHZER): fERE RN, BEREREEE SRR
AT EIEERER/ N B ERERaEE, Dbk
R A, BRI
4.2 [EERIFEEE

IR A E B T (R R R PR B Sk, Kt
PRfERVE et . XMOT RS T AVE el ™ S 2E
B L

TAREGE: [ RS E R O Rl e R T Bk
SKEELEERE PG, TR Sl hmtsiE . i
JETRAIRTEHEIRG, AN RS NE R R RS <o

BOoRFR A

e AR B R SR
e, EHTRIET.

BRIERIE: R E IR S F, AT
ZIPSE StD

WS & TR E R ERAE

REFAZEG]: (ERbE AL, AR SR E ROR
AT EGERENEE . B FESE L, nIUA
R MIR U M EINE, (RIS IV IER 51T,

5 EER AN M AIUR R Bk

NS E SRR IR R A N R L 5 B &,
— BN RASERIH SR S B0 R 3] IR IER R

AIEEE

SRR A e HEHE P ER T T2 A, EH R ERSIREER
ERNEEREE . R, SEEREARESLBRN AR
—Eehkl .
5.1 Bz PR

BUM 7 5 X 5 8 B2 K H AT ZE B A CNP600, M310,
AP1000, VVER FAZEHIAE & TR, HUMERIK
FEEFORAE M310, CPR1000, EPR ALZHE S 2 T AR,
IR BN R AT R TR P

NUBEEE . DUMARIKIE ERORESEE . ohE S
PREITTZNA, FA R E S ER R E N .

IREAEE . IR AREMELR, EEH. EEME
DS PRE T R, SHREE IR
EIEE T,
5.2 HIEHIHk ik

BIEE bt REEE TR RS, BIE
AR,

MEERER:: BEEM B R TES R iR .
LVERE, MOERERE IR,

FRAS IR S H RS TR B e AR AR
T, AR
6 MBS SR EEENILE

NUBEEE AR EEE NP A ERAR, 861
S HRMHE AT SR A T R PO U &
A, SHHMEO TSRS AyS. EkELmd ik
PE s R A S R SR . (ESEBRR AR,
BB SRR A R ERETIRES . HNEE
DI B ESHSERNE, B M ERX AL T2
T2, AIDAEIT- MR A TAZ R A SR E B S Fnde
I, (R 2 efa B T nEE 1 R

MBS 1k

g

R1: BREEFEEREANL

TiH Ik HR A TR

T e TBEEN S ERAVE I TIKEE, (HERE | BT RS L ThAR, (HERE | B IR T B L e RE 1

- 5 2RI B =g+t Sigsl 2 AR S s MR AR, RS .
oA | SRV, B M BB A SIS | - nTEEM s, AU - RN, R RS

L TS IR IS TR RO 5B - A DUEE 7 R SE Y -BEE SR, FESHEEIERESE
Tt | - BREARG I, TSR EIE S5, |- BERE, TSR SEL. |- BIEE S, TR EIRRESE

7 & A SR R,
W R A S A R e BBy B XK

22 farE 1B T o HUMREEE (RIS A IE k)
FURRHEE RO EA PR FFSEEROR, A ItEE. L
I EREREIE , GRS, & TR RAE ™ S
MG IRREEE DT RO, &R TEARE
MIFRRVESRE . Rk, BEEBORII AN, FFERARRHE
DVEREAE . EAER R, ARk efaEn TRt

[1] Bl 2R A E RE NS LA L SRR R TS
4ef%, 2020 (21)

[2] JEB R UR A AR B RS B AR T2 &N
12025 (04) 111-117

[3] EfEfn R UR S ERVENIIEE T 21FE s
2021 (01) 75-86

124-126.

161



