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Abstract

QOil well construction utilizing tubular expansion technology is a revolutionary technology that
allows for dramatic reductions in the cost of drilling. The major problem with expandable tubular
pipe is its tendency to readily experience expansion fractures. In addition, development of
expandable tubular material should be carried out by considering the difference in mechanical
properties before and after expansion. In this study, evaluation and prediction technologies of
expandability and collapse resistance were investigated by using the experiments and numerical
simulations for high frequency electric resistance welding pipe. The results reveal the relevant
combination of the pipe geometries and the material properties for preventing the expansion failure.
Furthermore, collapse prediction technology which is capable of evaluating the post-expanded
collapse was developed. This research work contributed to development of expandable tubular

material with high reliability.

1. #&

Expandable tubular (EXP) VHFHAE XTI OHEAH
M NGOmAED 1 >THY, HIZET SN2,
ZOEREZIET 2BEML (RE) 22052 L mAD
FECTH L. TEROMIL EXP MHAE 2 HAH L 72t
B Z B IR T,

PERDMH ORI ] (@) 1TRT L HI1Z, HTEL
OUWMHAE DBELEITR L, HET K OBFEEDIFR IR E W,
EXP iDL (b) ISR T LIS, BEHESLKEETH
B L7285, NIH»SHEZILE L ThTH) T & TH
BTHIENTEL, 72, K1 (o) WRT X ICHHE
A 2) 2T 5 2 L THEII A FOHINE T 5 LAT

[

Eho PIAIL, I TR L2238 o F i
SHOMHEZ R NT 574 F =T =PRI NLD,
W I 2B T SR E L 2 be LrL, EXP Ml
HEZIETHIETHE L) LEEAESE, MAHET
TN MR A2 E TR M Z AL, Wito )
LMEEWREE § 50 T FRANICIEN T (D) IR L)1
PEICL D HEP S L TR CEE L T 5MH O D
FET B Do

PER, WHEIIXEEE, L E oM, T ToOEEIC
X9 B R GREE M 7 — 7% EN R EN Do ZHUTKS
L T EXPHEIIZNERDOTERRICINR, JEE 1K L TE
WK% { UNEHEZ S WETERE (LB SuZe
bo TN X o THIE RLE R ORI A FE 050 E D

* PREMPEZERT WRgtAmE B STEIEIETERENAT 1.8 T 660-0891



Expandable Tubular FihFE DO{ERMEEERTM - FRIFEMORSE

(b) Repair

() Slim hole

(d) Slim hole (advanced)

X1  EXPBHEDERM
Examples of EXP OCTG use

FARDRMEN AL S B 7260, PRERDOHEAIIEREZ IEREIC T
5 2N %o

Db &9 7 EXP I EORB 2 £ 2, #rHSES
(Bk) TIRIFIHE 1§ A1 = — XU2B 2 5<<, EXP
WHEHOMEIRZRZ1T) & & bIC, BaofFHEEmN Lt
HEyE U CRMMERROR A, THBA OMEZIZI) AT
E729, AWFFETIRILE TS L OIEROILEIREIZEH
L, FEZ MM LRt L W IE e s o ff
RIS KT T R B RSN L e & HICBUERAT AT
W THE R OIEEFREE 2 WM I TR REE L 72

2. RBHE

EXP I T BRI B, TR S A 720,
TR Z 9 % &) MERET B L OCRERFOREZ
179 BN Bo T2, WEIZXDMEEMEDOZAL, B &
OCZORERE L TOMMAMR AL LS FHT 22 LAY
HOREWEMRT 27OV EL %D, Z2T, WHT
DOYEZHB L AR T fsE L, EREOIEN %
FEREL CRHi g 2 & & 1, IEROHE 2 FV TR
RETdH 2 EIEREOWEZFT > 720

21 EERICEAL-BEE

ABRFE CIIILEE D & OB R ORI % 37§ 5 5%
ERBROMEE LT, #IRE - VEBICE VAR L:
%, SO A S L o R SRS R (ERW
i) ZHHL7. $E 0T A X135ME (D) 193.7mm, KA
JZ (1) 9.53mm TH 5, ERW B ILHE, 0— VETEISHE
K U CHIE B T NS E A AR T 5705, Sk IR
T 5720, SPESKICHEE AN - BEE R LBV it L 72,
i O P JE JTI017% 5 S 6 mm O AT [FRERFT 2 HRI L,

#roH 8 fFE & L o#it 3975 (2013)

FIREERIC L 0 HE S N7ZB O T A ER212, £0
PR EZ R IRT .

2.2 #iERER

B EXPHABEDILE H LI OV THMEM 2RI,
—EEIC EXP A F LI EORIHICE LD D EFEORKE W
WERT T 7B LIZIRETHMHNICE TSNS, 2L
TKEREME I ETT I 72 LiED L2 & T, SED
WENT 7 7 OHMEL TR SN 5o WHIIHHE OB
KT 52 L TEREROR SIZR0M TR, JEFH O HiE A
SEFHHR S D & FT G BRI FEAS % 7 —
AbHY, WEEEZFHMT LI D2:E) 2 F 2 505
W5

800
700

a

(=23
o
o

500
400
300
200 |
100 r

Nominal stress (MPa)

0 0.1 0.2 0.3
Nominal strain

2 (FAMEOIHO T AR
Stress-strain curve of tested material

xR1 [EREMB ORI
Mechanical properties of tested material
Yield strength | Tensile strength Uniform Total elongation

(MPa) (MPa) elongation (%) (%)

522 602 10.1 28.9
x|
Pipe\A

Expansion

3 EXPHHEDILE S EHI
Example of expansion method of EXP OCTG



Expandable Tubular FihFE DO{ERMEEERTM - FRIFEM ORE

Hydraulic Expansif)n plug StopKer
pufp \ \
[ N X |
\
Pipe
M4 #HERBREHER

Schematic drawings of expansion tester

*2 EEAREM—B
Full-scale test conditions

E - m
XPpAnSIon rato Fixed/Free Colapse test
(%)
Free o
17 -
Fixed
Free o
23 ;
Fixed
28 F ree
Fixed

X 4 12F%S L7 P sl Bt B L ORI F v 7 5l
ROBEX 2 RT . 777 DOWHPSEEKEEAT S
ETT I RMELMED, WEERIT) . FMHFTERET L
G &R S5 FBE L CREFICIZA v —%
R, ChERREEEO 7L — ACHE S w52 L TEE
MO %2 56E D 2 E2TREIC L7,

R2IIERBRO LM 2R T, IERIL
(PEROWE - JERTOMNE) / BRERTOWEE) X 100 (%)
TEFRL, 17,23, 28%D 3L L7z, SHII, ThEth
DILEFIZOWT A b w2 8—% Tl G U % 59
5 —2 (Fixed) &, AN v/3—%FHEFHEOH 7
WHEDSFEAT 5 — A (Free) O 2FFOREE FEMiL,
RERP OLENVAREDIEE S R TTHE LT A2 & &
L7z

2.3 [EiERER

X5 &R EOMEZ RS, BRI Ok
JEY—IVHDY) ¥ 7 &R, REZOIE /05K
JEZPTHZ L THEZ RS ELHETH L, MEOE
SL, EmOMHEOLELZR L, SMED 10 5L & L7z,
JEESREBRIIE 2 1R T LI, BAHELZLT17%, 23%
PEROIEL 3RICOWTEML, JLEROEBRE &
W EITo72,

2.4 WY, BEMRKOBESZE

EXP 8 OILEVEIL, JRE T O R R 50 E AR,
WIEGAIKE 282 2T % $72, B OERMAE,
TERDEZE >4 20 SHME/WIEL (D), FREJT O

Adaptor Seal ring

Hydraulic pressure

Hydraulic p%ssure

Pipe (after expansion)

5 HEEHBRHMER
Schematic drawings of collapse test

RIS (C-YS), BHME, RAE, R SIS
NLZEDNHSNE R oTWAE, FD728, PEMER TR
TR & O R % TEMEC E-i S A 72 0121E, B oK
MR R OTIRZ WYNE T LB DY, ARF
FETIILLT D L) % i TEEZ T > 720

o BME, WAE

S OIE, NEOIIRE 3 RICIEFEAL O TR 2
BTHEL, ZoO7—s%bLIl8H L. BEHE RA
FEZPLT 03U TEME L 72

B (%) = (e RYME — e/ MME) / CFI44E) X 100
RAEE (%) = KAE - R/NARE), CFHRIE) X 100
TR HER O A b EOFFIXFRYE L C&E

* C-YS

SE OB A2 HELR 6mm, =S 12mm O AR
B 2L, TR 55 N 2IR 09 Al
MEDKD7z. HAB ORI EIZEEMER 0° L LT
90° BEIZ42HT, WEHRLEL, C-YSIZ4HD 02%4 7
v My HOFEfEE L7z,

« RG]

G OBATINCAY v FEILL, INLE#ZOIMEED
SERBISCHEERT 5050 T viEEHW,

3. HE@HIiL—3>

EXP {HHE OB MR L IE R & o 72 PERERRA 1212,
FERhA R LR E T LESH D, — T, WED
HEREIC T TSRO L Emll L, BN
FTHIIIHUERNT Y I 2L — 3 2 & BB a0
BT Do RIFFETIIILE - EiERABERTY D L ICWED
BB R 2 BYIC T ) 7L, S, RS
FE % S-S A BUERAT Y S 2L —3 a v EREKL 72,

31 EIaL—Y3>

PR BT TR O BRI SRE 14 R0 22 (7 41 B oD 52 28
FARBI0, AREZEEY: (FEM) YIal—YaryEFN
AL 2o ME ARG IR T HiE 2 3TV ) v FEE,
WEHT I 7 &2REE L, BTSSR ERRE CHERL 72
F72, BTNV FOSE I FEEFHEI A 72HE QTR
SERG R B\ L7 RIE G & R o872 R7 ICFH 2 R T,

ooH 8 M & #H 3975 (2013)



Expandable Tubular FihFE DO{ERMEEERTM - FRIFEM ORE

Expansion, plug

M6 % FEM EFIILEF
FEM simulation of pipe expansion

10.1
7 At,=0.1
9.9 — At,=0.2
—=—measured

©
)

Wall thickness (mm)
©
\'

©
w

0 90 180
Angle from seamweld (deg.)

M7 WLWEETIVAESH
Wall thickness distributions of expansion model

R®3 HEVILL—Ya EH—B
Numerical conditions of expansion simulation

Exp? nsion n-value At (mm) | Fixed / Free
ratio(%) P

Casel 3 021 0 Free
Case2 Fixed
Case3 0.11

Case4 17 0.13 0.2

Case5 0.21

Case6 0.11

Case7 23 0.13 0.2

Case8 0.21

Case9 0.11 Fixed
Casel0 0.13 0.2

Casell 0.21

Casel2 0.05

Casel3 28 0.1

Casel4 0.17 0.2

Casel5 0.3

Casel6 0.4

BIRDSEBEOWE D FORIE S EZRTH, ik~
H—T7THHEL, TOWBOKRE S At ZEILEE72,
RIIFHEEMFO—ELRT, MEOLEREE KT HIE
E LTI TR AR (nfl) AL, 2% 011 ~ 021
F LSBT O T A EIFR A PR S L CTATIL
Too 72, At IF0~04mm E L7z SRHDINT A5
EIEROMF S AL S S, i OB TRERL YD

#roH 8 fF 4 H o#e 3975 (2013)

T AHOEN B LB R RORIE DA 2 RAE L, ME0%
TERE & S8 DIRALILE RIS 2 5 B2 RFm L 72,

32 F&>3IalL— 3>
PAEBROEFEBEOFMEHIIZ, FEMYIa2lb—3 3
VETIVEMER L7, MEMAERI8IIRT . S IX 3 I
vy FEZRTERL, MROEMAEEE L CREHE
FIOERIEITTOT AHARE AT L7z S ORIE 3K
TCHIE L7235 $ 08 o0 1 Wi % S5 1 CIERR L, #hy
HOWIE T IRIEF— ERE L7z T2, HIE SRS
T 7% RIEFTNRRIE L L 22 NS 3R, A4 EAE OS5
i (A A) & ATTU 720 AT IERRINIE IR TITV, AhR
HOE D ZF A IS, FHEPPR L 2L o2 EN
REERAE L L7ze 32 CHEMEERT F20 L 72808 1 K9
O, FNENRIG L BTV ERER L, T IREEDER
e ETIVICL A TENER LT 5 2 & C, ILE R
FE O TG & WERE L 720

E6IZ, WS RL (A B), FEHL 75T &
UHORHECATE I AE, ZMES BROISI 54 (5545 C) &8
DETIWVEZENEIVERL, FRBISDPEEBEEICS 25
AR Lz BRI M A~ COM&ENEE9 I
I

External pressure ﬂ

NP

8 [E&EFEM EF I BEN
Schematic drawings of collapse simulation

200 T
— Distribution A
D(E 4
= 100 r Distripution C
2 'S
[ stg'ibutinn B
w
El
5 -100 r
[77]
[0 y
o
_200 1 1 1 1
0 2 4 6 8
Distance from outer surface (mm)
Distribution A Distribution C

N

M9 E&FEM EFIICH T BEERHNT
Distributions of residual stress in collapse simulation



Expandable Tubular FihFE O{ERMEEERTM - FRIFMORE

4. HEMICET 3 REHRER

4.1 LERERGER
RAIIEAFRE RO E RS Wl LOKMTE,
R L7858 337, e TIRE R FERTE T, —
Ji, A DT R CIRIEE R 17T% D5 TIIIETE
725, 23% DL ECIIHE T T A AE R E o720 10
WZIEHE 17%, 23% TR A T 725:FCo, g7 7
DHEAZHEEE 75 7D A KE, BLOTHEICHE
A L2 BRI OMGRE RT . EHH05M44 77 7%
ITERLRERIABRPIIT—EMER L7 5IREIIE,
PER1T% TR D MG T 5 L ERICEMICEAL, 20
%1313 900kN O—EfE%Z /R L7z ILEH 23% Tld, @/
A ST 2 AR CHIE AT T AR L 2D, WAL
PAEALS LI EATRENT, HE OB OGHE 2
11 1R,

B 12 (B Rt O P 7 1Al A E 534 O — il & S35 1A
JEICR T A HERTRS . SDF T 7 ORKIHEE RMEDE
MRAFEICH YT 5, Mo O A& 2 WM E L L7,

x4 HEABRER
Results of full-scale expansion test

Expansion ratio .
Fixed / Free Result
(%)
17 Free Not failed
Fixed Not failed
2 Free Not failed
Fixed Failed
28 Free Not failed
Fixed Failed
&35 1000 35 1000
= ~
e 8oog = %0 | 800z
525 =225 Fractured <
220 ) 6003 220 16008
515 Hydraulic pressure 400% 51 5 400%
210 S e S
g ) 1 2002 3 200
35T Axial force =3
To : . . 0 To : - : 0
0 1000 2000 3000 4000 0 1000 2000 3000 4000

Cone displacement (mm) Cone displacement (mm)

10 LB EERREDIKIE & 8 DREZIEE
Time histories of hydraulic pressure and axial force during
expansion test

11 AERMENOEE (BARISHLE T 7 THE)
Picture of expansion fracture

o

——Before expansion
| — After 17% expansion

F—— After 28% expansion

Ratio of wallthickness dviation (%)

-180 -90 0 90 180
Angle from seam weld (° )

12 ILERBRARORAEST
Wall thickness distributions before and after expansion

IE R ORIE5 A1 0 % OIS IER MRS L, L
BEOWMALZRTSRAEIZ 2% % E o720 —F,
BRITRAESEIIIL, 28%IEHTIZ 10%EHBR 57—
AbdH otz PWERIRDORIESA % BT 5L, JEFNC
ORI L W A BT, BB LBALTBY 20
EPIRT Do LLEDZ 05, SAERTO AL ISR
ZERN 2O I X 2 WO T ADER L, RAEDEL
B EHESND,

42 HEIIAL—Y 3 RER

X 13 125 3 @ Casel2 ~ 16 |2 BT YL 0 FJE J51H)
OF RO RT o PEIZE B OFTAIZIETORAL T
H590FE, 150 FEALEREICEPL, IEMORRBEITK
EVEIEOTARIIREL 2D, D EOREDSIERI O
MEMRAESRKEVIZE, IEERICHE AR L 3w
HEE SN Do

X 14 135 3 @ Casel, 2 IZBWTHEOME 1A (CF
M), w5 (LA, FEEHm R AM) SEET L0
FTAHARMEDOFEICLY KL 72D TH L, R W
Ba, EICL o THEOBEEMIIRL, FIUIEVaieE
DESELREDNFHLT 720, CHIMOOTAIILERIC
1L, LAHE R HHEOOTAEOEFHL C HEDOO

Ato(mm)[ 50 =0.05

0.8 0.1 0.2

Plastic strain

0 45 90 135 180
Angle from seam weld(deg)

13 FEMICH I BLERDV T HEF
Strain concentration after expansion on FEM simulations

oH B & B H397% (2013)



Expandable Tubular FihFE O{ERMEEERTM - FRIFEM ORE

0.25 - -
- — — Expansienratio _ _ _ _ _ _|
0.2
£
©
£0.15 - Free
o .
= - Fixed
© 0.1
o
0.05

C-direction

L-direction R-direction

14 HEICLWEARICRETI0TAHE
Plastic strain in L, C, and R direction after expansion

g\°, 20
5 n-value
| o
o 0.
§ --0.21
g 10 r
£ .
o 5 r
2
(]
u?j O 1 1 1
15 20 25 30 35

Expansion ratio (%)

K15 #MEOnEEEER, LERRAEORBR
Relationship between n-value, eccentricity and expansion
ratio

HENRITE LB, T72, LATME R THOOTHED
W 7:3 o720 —7, L HOHE QAT H S
NTWBE L HHOTAIZITEALERET, R FHOT
ADHINNT Do R FFAIOT AILIRA R L HIEA D 5 7280,
FHRA D 5 LPE I L B IRADMEME S, K0 S AR
LRd < b bEZ N5,

B 15 12135 3D Case3 ~ 11 DFNTRER LY, JEEHR
IEBORAREIZRITT n[HOZEZ RS, ILEEOBN
R, IRERORABEIIENT 2%, nfirldkKEwizs
RAEOMINEIZ/ NSV, Thbh, MEOAET 2 nfi%x
KELTRIEE, RABOHEMENIREL LY, @mOILE
IR L TOWWLIZ W Ebh b,

NS DIRITHERD S, T—H =05 OIERDTERIC
Xt L CRl R R 24T ) Ol E R T A <y T
RAERL L 720 VLB X0 S O PR s — L L,
IERORAETFAMEZ 125% 2% E L, LERL
BEHIORABEB L OMHOnfEZF16 128 T, ZOTFk
[2& D, Expandable tubular il ERW §i%& O FAEREIZT L
T, IWEEEOEBCHEERETO AL RT I LN TE
720

DEo#EREL LI, 2 D2—F =257 v beT
BYLEFE 15 ~ 20% F TR S ZRE L CTHAETTREZ B0

oH g M & # #3975 (2013)

0.25
0.2
(0]
>
® 0.15
>
<
B-23%
—-28%
0.05 : : :
1 2 3 4 5

Eccentricity before expansion (%)

16 HEMERICVLELSRAEE nfE
Required eccentricity and n-value for pipe expansion

HEEIT 572, HEEL 2 28 I LTl 72 n ([l %
PR3 5720, MEOILERS, ERW 8 OFRM Th 5 2
MESAR OB s G, 3555 5 0 BULER S o I B i P & 1Y
TIZHEET HZ & T, EXPMIHEOZLERIENREE 72 o
720

5. EEBEICET 2 METHER

51 EERBRER

ROIEERRABEHERO—E L, KRS To C-Ys,
BE, WA, BRERIOMEY R IETIHROERR
BEA LT 2 & 23%ILE RO E IR T ILE T O 3 2
EFEITHA L, ZHUIEEIZ2200EKIZL 5,

@O D/t DB (YHMEDOIER L WIEDHKA)

PFIC XY IEOIMRIIILRL, AR 5. FME
ALK L 722 & THER =T 5 REFEH NS 57250,
BIERT A3 T 2ol L, S0z 9 A7
OIZE R WIEANHA T B728, FEEBEET T %,

@ C-YS DIET

X 17 (ZPEERT & 23%ILE PR DIEHEIG T O AR & 7R
T IERTOIST) O REFUL R O DB SN D 25,
PEBOMBIET 7 v FIIRE 2D, BARBREEAME T L 72,
CAUSIEE IS X 0 RIS BRISIAMER L 721, B
MM SN D728, NI U —RRICE B0 EHeE

=5 HESBERSSIVCLERDBERR
Collapse test results and properties after expansion

Expansion Collapse . ... |Residual
X i C-YS | Ovality |Eccientricity
ratio D/t |(experiment) stress
(%) (MPa) | (MPa) | (%) (%) (MPa)
Before
. 20.3 51.7 627 0.31 1.8 0
expansion
26.1 19.5 521 0.36 5.7 206
17 26.1 19.7 524 0.36 5.6 200
26.2 19.3 520 0.22 6.6 196
28.6 16.1 528 0.47 6.0 110
23 28.7 16.2 527 0.39 8.8 108
28.7 15.5 522 0.51 8.2 102




Expandable Tubular FhFE O 14T

- TR ORFE

_-800
©
o
€ 600
n
[72]
(]
+-400
()
g
' -200 —Before expansion
z° —After expansion

0 1 1

0 -0.02 -0.04 -0.06

Nominal strain

K17 ILERTEOERESHUT HEhiR
Compressive stress-strain curve before and after expansion

ENMbo

FEERE IR TS 2 5RF0H) b, BHEZIIIEIC X
LREBEACIR SN h ol FREROEREIL A
BULFLC X D BRZEEN D720, IERTOFRE IS IIIAR T
EDHIIE/NED, HEIC K B BUATAC & ) I8 RI3 5%
RICHIFELE L Tz0 REZIFAMSEZRLTBY, D5
A SE T R 255 (5, AMEMRIASER & 7% 5 720

52 E&YIalL—Ya iR

RO ICMEROLEEABER, BIUETHIG L7
FEM E7 VI X % FUIEEHE & ERRE & OFREEZRT
i DOICAR LB AT AT % FEM & 702 SO S 8724,
FE LR CNES R, SVEEMOFRA IS5 (54 A)
#5273 —varyTiE, EROFEERES 5%
PINORSE TR REZ: 2 EAVREN Tz ZIUSLXY, i
EROEEBEORE T EEILD i E %572,
RWFFETIE, BRI A SRR S KT IR
2FE L7z, i, ERW S 12N ASE M, AMRIASE [HE D
FRRIDNIDEAEL, T EEME RN S5 2 LI3E
FHSENTWE Y UL, IWEROIE THAET LN
515K, FMEEMG OIS AR RS- 2 5 BT S
PIZEN TRV, 22T, RIFFRTIER L7z FEM £7
WA XD ZDRIRZI S, L7z,

xR6 EEVIaL—YalDTERE
Accuracy of collapse simulation model

Collapse resistance

Expansion| FEM
ratio  |Experiment| Distribution A | Distribution B | Distribution C

Prediction| Error |Prediction| Error |Prediction| Error

(%) (MPa) | (MPa) | (%) | (MPa) | (%) | (MPa) | (%)
19.5 200 | 26| 208 |67 209 |56
17 19.7 205 | 4.1 212 |76 ] 204 |36
193 200 |3.6| 205 6.2 19.9 3.1
16.1 16.1 0.0 162 | 0.6 16.1 0.0
23 16.2 16.5 1.9 16.8 3.7 16.6 |25
15.5 15.6 0.6 159 |26 15.8 1.9

\

Max. strain

(a) Distribution A

N

Max.strain
(b) Distribution C
X 18 KBIEHAHERKV T AREME

Relationship between residual stress distribution and the
location with max. strain in collapse simulation

MOIRT A~ C ORI Aix G258, 54 A -
C %38 L 7= [ E &SR 10 A B 12w LTS, A &
CEIT 5 EZDEINE N, Thbh, KR TOM
MEMIZBWTIL, ZO5MICE 5 THRBISINIIME D
RIS % R IR T S8 5280 bh b, H18 121
FEM ETIVICBITAEHEBEN OO T AGA LR T K
IS5 A - CIZEETRE IS5 2 B0 KX 13131
LWa7s, EEFFORRKOT AIEEIIERLRY, 4504 A TIEHH
EAVEE, A C TIHIRENTEE b, T b BEIRES
T3 AT DENTERK L CHEEORTIT R L 205, FREL
THEBREIIZENEL2WEEZ LN,

6. &

il

EXP {lIHE I HERDOMHAEF I ER SN Do 725
WETCHEN W & 22 D13 h, ORI 12 X D4
RO AV E R E IR E OB B I N DL, D
728, EXP B ORI H 72> TI TR 2 VERERTMIH:
MabsE L, B UEETAMh 26 L CE o E R L x H
o3& &bz, MEREREMRS R4 B £ 2 7o) et Rk AT &
To7ze EORER, FEMIFIZBUT 2 H# 4 EXP
BORRIZOBRTAZENTE RFEDOERBHZ D
TR,

() EBEOMRTEZE T 2, YR O A 2 E ]
B A R, B L OSBRI ERE 21
L7,

Q) $EDIEEE WA EMEO n ETERL, 2R
NBILE RIS L7 BB D T A >~ T2 AL
L7z

(3) LB P2 O IR SR % kG B\ AT RE 7 il AT
Yial—YarEFIVERKEL.

ooH 8 E & #H 3975 (2013)



Expandable Tubular FihFE DO{ERMEEERTM - FRIFEM ORE

(4) BUEFRATIC & B B BTl 2 ATV, IRE R OMWE DOF%
ANV AR Ui A NS AR -2 iy ich=x | A Y/

(5) BB L O BUERIT M OMA G HbEIC LD, #io
ML RIS D 2 H3 2 M I BEETAN, T IRIHAl % B %6
L7z

SRR
1) Filippov, A., Mack, R., Cook, L., York, P., Ring, L., McCoy,
T.: Expandable Tubular Solutions. Proceedings - SPE Annual
Technical Conference and Exhibition. 1999, p. 169-184
2) Agata, J., Tsuru, E., Sawamura, M., Asahi, H., Tsugihara, H.:

An Experimental and Numerical Approaches to the Prediction
of Expandability and Collapse resistance for Solid Expandable
Tubulars. SPE Journal. 18 (3), (2013)

3) Tamano, T., Inoue, Y., Mimaki, T.: Collapse Strength of
Commercial Casing under Combined External Pressure and Axial
Load. Journal of the JSTP. 30 (33), 385-390 (1989)

4) Tsuru, E., Asahi, H.: Improved Collapse Resistance of UOE
Line Pipe with Thermal Aging for Deepwater Applications.
International Journal of Offshore and Polar Engineering. 17 (4),

(2007)

B[z &  Jun AGATA
SAMTRERT  WFZEAmE B
JLEEIL R THHREEAT1-8 T 660-0891

R PE]  Eiji TSURU
PRIMATZERT TSR
TEigeE it (T%)

ER . Mitsuru SAWAMURA
iR EAMTEER Efse R

FRFPESE  Hideyuki NAKAMURA
S ERGET  WMEEEE MEEHE
Fug

oH g M & # #3975 (2013)

FEIHER]  Masakazu OZAKI
Y BEET  WEEE S S
EEECN

EARMEHE Shuji IWAMOTO
KATEERAT  SWEEE S EEE

s

A B Takashi MOTOYOSHI
KAOBEET GBS WEHINEERE

WEI Hidefumi TSUGIHARA
SEHMTE W - A VA THGITE
Fig



