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Abstract The main progress of localization technology of Oil Country Tubular Goods (OCTG) in China is summarized, and
the development direction of OCTG is put forward. In view of the bottlenecks and technical problems in China, such as a large
amount of imported OCTG, low quality and performance of products, imperfect quality infrastructure of OCTG(including thread
measurement, standardization, certification, inspection and testing), and difficulty in meeting the needs of oil & gas exploration
and development, a new discipline of "Petroleum Tubular Goods Engineering" was established after more than 30 years of joint
research. The theoretical and technical system of OCTG localization has been established. A complete set of technologies, such
as smelting ultra-pure steel, high precision and high-efficiency hot rolling mills, high uniformity heat treatment, new design of
special steels, composition/microstructure/properties and performance/process comprehensive control, premium connection
design and processing, has been developed, breaking the foreign monopoly, and developing more than 60 kinds of new high-
end OCTG products in 10 categories, with annual output reaching 5 million tons, OCTG has been basically localized and
industrialized and exported in large quantities; The quality infrastructure of OCTG such as thread measurement, standardization,
certification and approval, inspection and testing has been developed, which supports the effective localization and large-scale
industrial application of OCTG. Great strides have been made in China's OCTG manufacturing and supporting technologies,
resulting in significant economic and social benefits. Facing the new situation and challenges of China's oil and gas industry
development, especially complex mechanical and chemical conditions such as ultra-deep, unconventional, offshore oil and gas
development, underground coal gasification, in-situ shale oil conversion and natural gas hydrate exploitation, as well as ensuring
the long-term safety and reliability of oil and gas wells and the demand of economic production, continuous innovation should
be pursued to realize the self-reliance of key core technologies of OCTG in China. This will support and guarantee healthy
development and lead technological progress in the oil and gas industry and related industries.

Keywords oil industry tubular goods; drill stem components; tubing; casing; manufacturing technology; petroleum tubular
goods engineering; quality infrastructure; thread measurement; standardization; certification and accreditation; inspection and
testing; development direction

doi: 10.3969/j.issn.2096-1693.2022.02.021

0 5l A5 0 5 % JH 26 B A 22 23 (AP AR iEEAT2E 72, |
el 90 AEARHT, ZA R I B ARKFERTR, FKE

SRR BEAME S, WML HEgd 5 APLER#E HA0~NSO flumih &4, #FH
WEAGE Y AR A . B RIAT A %Mfmﬂﬁ% I 90%, ARG R A EESE 1, ﬁkﬁfﬁuéﬁaﬂa
KWEETH, EEFAMMEHNRHFRZAR B TR RS, FH0 APLTARAE E 2 MU
MARME—EIE Y, BEEFwIoE A ey, A T B R AR R M RR K, BT AR bR
P A A, FRESEA MR 3.5, Y BRI, B2 PSSR RIE bR, A AR
THFEIMIFE 2 350 Tit, #EWEZYy 2504270, EWNAMM  FIBTEACEEAL, SR PR E R T, R



T A ] P AR P Je S e 2

231

E7= A FR B 2B B Rt 2 52 m) 1 EL™ 55 M Ik
IR T & FUE R A B EN AU TR
%%, FWIE 9000 m, JI R EE#EL 200 °C, R J) i
150 MPa, JE#FERECO,. H,S. Clm 4542 248 il A it Ko
IATFE . $hEF 2GR EREE, Xl A M RE T i
M an] SEZRR S . ME, EE. AR, EE%
& [ R i 2 i OF R R 514k APLAIE APLER#E T
JEET, JFER T RN, i R IR E A Tl
RIBXHMIAE B E KRR, VIR 2 48 ™
AR DR R TG, A e TR E A AR K
SERAEFERE ST, NS Z AR AR SR R, S
W R A E L, O E SRR SRR
PSR G . HIE A L R

ik, N 1985 AEFFLG, A i Tl ARG 4 Tolk
TG LI, fEEMNGIUE 140 CAEMNE A -k, &
TGO RS AT, 5l R A 4. R
ST A M A T FH A I AR 36 O
A TRE NS E, 1ERUS shk Em IS A =
FETAENY, Y84 FUA TP RGBT TR A T vk 48 B ™
R OEOR IO . NS TR IS .
SRR (T AR TAUEIA AT RIS A I )t R
AW ek TG 4 Tolk = AR 5% 77,
SEAR S B A 1) A T R Ak S RS A Tk N IR
s, B —ROVERBER, A ERSHETTS.
SEEFRENR IS E AR s 2, IR E AR Tk
nag . il Tl Res kR A B8 L

1 RS TR ELe B AR R &

WA BRI AT, BRSO, fBm
T AR 7 2 PR BT 2 1F N B SR AL A A
HENLRBCHME , $2 5 0 A SCBERORFR AR R K
R AN J7 3, SELARDRHE, 8RR
HA, R RST PERE R IR B RE A Sk 2
[EEE S NTIR T o) N A =g will /B PG RliiPiS
ERHSEREIEAT S W LA 1), il
P — I 2

L1 g7 “AREIR” HiFEM, BEXTABREL
REAIRE, ARAEESFUERIWHKEREET
o

QIS T A TR B BB A T
2" B TR R IR A A0 4 A A SR O |
LB R R i te, AR 5 TR e

e, AR TR, J12%%. bt ReRF5HEAR . Al
FARR TR IHENEA SEAR . PRl 5L
ARG Z AR XN %R, B FR IS
IR AR AR ] B2 FH T i A s A e 4l
e A ) 42 S, i R R R A e A 114 T
PERE . LRV SEMERME Ay, A S RO,
R ATl AR o HE 32 B AR A A 45 7 1 A5 4
AT IRERAT N . MRHIRBERE S oy / AL/ B
F/PERE T MG R L Rt il B Fouim w by ( LI 1)
P MBRAE S5 2, BRSSO 0 123 AT R . e
TR AP ARG, AR S AR PR AR ) £ 57 A
FRUETITTHRAL T RA A ik, JF 0 SR AR bR
R UE R ST S IRRA RN 5% 5 S AR ARl 43/ 21
2 55 I PERE (T IRIETERE Y T MR, e
i L IIF & il 3 0 o M i 4 VR 4 B S I S
it FL AR AR R D) S 6 2 e IR A T oK 5 4R ko
A B R S BN I, A AR AR e Ay
R e T SRR RS s AR AL TR BRI A . AT
TR NI A E P AR A T AR
vy, GBI T A BRI IR T
F S EEM A E R E T E M EA N RR R
BN RIS TRE SR 2" IO A A i
TREANIHAS B P H AR B Hr A R 0 FH 2 A 5o

1.2 ARBRITEXIRBMHFAERBITANESHN
B, BaTHAERMLAE. RBUHEERRE,
EHFEIRITRE, HEREES. ReERPLE
TEZEER

1) WF 5% $2 AN )99 20 6 FF 1% 990 1 2 ok (O
)M RIS BRI E AT T B AR R
FUAE (LI 3y, e bR R O Sr T S A B
FRAOTE FPEDRAN 5 322 071, BFRIMEIT 3 10 2 fATl
bR, P B AN AT OC B £ R FE AR S R A HE T
ISO 11961 FEIPrbr#E, A3 %046 T 85T iY i e i 22
95 57 FIEE b 55 K i 1 JEF AR

2) HEN7 T EE R PIEICA O, R R
EEMRHIEEE R U2 IR s A gy
A AR TGP EER (LI 4)2229 ) g R d Sy T B
VIR B4 DL AR BT R o ) (D &) 5)1825-261)
JERE 3 ER . Al Ak briE, HhEdisr &8s
HEGIAISO 11960 bk, A 20H il 1 ik B 2 et
Wit . SMEB BRI TE AR

3) RGWEFEHE R T IS 19 )6 b 2k ZOm A S5 L
B, B e ) Oy vk U2 Sy TR AR



232

FIMBLEER  20224F 6 H B 7EH 2

A ERRIR K
[
I |
HZ#TA WEITA
[ [
[ [ [ | [ [

oE | By | BEE | & Bk | R | =&
T iR | BR | TA bik/a Bt | 8BE

[

MR EM—E M I — MRS RIEMENXER

l

R R ) 5 oUW s

REzH. R, ERMTMN. TBMHER

TIBE R

E1 AHEIRFRMER

Fig. 1 System of petroleum tubular goods engineering
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Fig. 5 Strain-based design method of thermal recovery casing

string

PEISF) 10% JE IRIREEZESR, 160 ksif R B HiHEs
FRORLE LA 7-8 Ge ik E) 10 UL b, BiEom
B APTARUE 509% L) I

22 FRTERBAFETREELERA

) AEHE T REEEMEEAEE . Jeum
TBTFEH A% O TEHR A FT A HILE 0.3% L
T, T 1% FREESR, B0k T HUE MPEREEK

2) R TARG 4 8 i 4l e 9 e IR i
PSR EHR AR, AEITTES, P OF &7 5k 5
7 ppm. 56 ppm. 14 ppm (VLA 6), it FHEPER A
e

3) JFE T M & HELHFLE, ShisrEss
BEJEREHEIR R + 5%~7%, %8 APTARUEZLRIE = 40% LA
ts

4) JF & T 258 PQF. 460 PQF il 508 PQF % K [
12 = ELHLLH LA K 488 mm Fl 554 mm ALEFLIY, A=
FERCRIE R T 23%; JFR THAE T2 MilE TR,
BEYRRIRT 45% LU L, FLHIAE - R0OREE R 30% LA
ts

5) B EH L BH U E LR A&, ]
LA TH A S, RIS A S e A
SREE, AT KR BT 8% LA I, RR SR B A1
B ART 25 MPa.

23 FETRIMISHIZLERHESE, BETES
ZSFITR

D) TR —EmEE . M REIRSCRHAE
BRI, T T HA D R A A S8 SR



FIMBLEER  20224F 6 H B 7EH 2

234
S N
TSEBrME IR N IRE
#ig LR
WiEHE . 3K
BB TR * : ——— R
B#RME
Bk LBR 0.002 E%ﬁi?z
HALE 0.000706832 Pp :
FEAN 644 PPL
FRAZ(HIK) 0000248009 PPU 174
FOEZ(MR) 0000248129 Ppk 174
Cpm  *
HTE(ER) D
Cp .
cPL  *
CPU 1.74
Cpk  1.74
0.0000 0.0003 0.0006 0.0009 0.0012 0.0015 0.0018
MAE
Mg FEHRE  URAR
PPM< U TR * " *
PPM> iR 0.00 0.09 0.09
SiPPM 0.00 0.09 0.09
R — N
BSLBrE IR ENIRE
g LR
jurse — A
ST R . @R
B47ME *
Mg IR 0.015 kgD
A 0.00563432 Pp N
i 644 PPL
FRAZN) 000122581 PPU 255
FOEE(ER) 000122711 Ppk 255
Cpm  *
HEER)ED
Cp
cPL ¢
CPU 254
Cpk 254
0000 0002 0004 0006 0008 0010 0012 0014
MRE
Wk TG BHER
PPM<#UEFR " N
PPM> 6T 0.00 0.00 0.00
&iPPM 0.00 0.00 0.00
= o= N
ALPMENITRENRE
s LR
HREE [ —is
TR . ! s
BiRE
i LR 0.0025 KD
#HAME 0.0014257 Pp
AN 221 PPL
FAZE(EA)  0.000327889 PPU  1.09
FRAEZE(4N)  0.000328262 Ppk  1.09
Cpm
HEE(RR)ED
Cp .
cPL ¢
CPU 109
Cpk 109

0.0003 0.0006 0.0009 0.0012 0.0015 0.0018 0.0021 0.0024

23
MR BHREG FAER
PPM<iUETR * -
PPM>#I#& TR 0.00 531.36 538.40
EitPPM 0.00 531.36 538.40

6 HHEMHS. P, OFXBTHEEHSITE
Fig. 6 Statistical values of S, P and O elements of OCTG

BGT2. TP—CQ. TP-G2 % 12 F/S B LRI 80m
B, MR TIEER . ViR SR R AT
L, N 100 J7 ts

2) H AP br B % B R4 BG-PC/BG-PT,
B R RSO B, SO IMBRESE i A
THBR T SR L] 7= AR T, RO B e A #)
70 MPa, Sl 7 BB T, FEAK T i A

3) W& T RE % 4 4T K S-S F B B4
RIS S HOR, W T 4200 m IR, A
JBRIE 20°/30 m, WARERPIE 90 MPa, AR ™ KT
50 MPa, 150 °C 7KV-H: e R4 AR P T 00 N R e
T A 5 B RN B AT R IR IRIR A E AR R K
R | BRI A H  AE 15 TTt.

4 FFRT “APl KFAIRLSER +CATTS101 =28
SUEHIR” EEHEOR, R RI EAR S H BN
L 10 000 F1H, ELRUEES M L 2MaTE T,
EE WAL T 20%~30%.

3 FRlERMUFE E BRI &

QTSI FE AR 00 [ A, RO A,
VAR R R SRR R TR = (R 4
R, TR R S Bk 58,
(O A AR S F R A . AGEIATT
gk, a0 HIBEG R, H T
TS R R R, IR0 T 5 B L
S T AT T RS BB, ARSIt
TR R . R, R TR
SR, Sk . P R ik
FHSLE . ST 5 5 A P A 4 i
WEDR 2R (UL 755109 S 80 T ) 10 K7 3t
o1 TR, HE 1 IR 80 T, BRUEMKER PR B
FF AR RS RO AR ERTRN T [ b
Pl ZEMSEEFAEA T I, B APTIIRAE ™ 2 b
FEFIRGATIEAR . e T 45 I AT HLE . CNAS A
ISR R AHLA . MR EATRLA, APHIGAGERL
FOBEINTT, SRR . MRS . AERpR 0t
FNIE: (BRI, v T R0 IR
U R bLG . R IHLR, PRI 5 . T
S . IR R DGEHEIO RS R R, v T
R U R AR R 3
TR R (R ) P R e R 5
K%,

H PN T, BRI AL R
TR . S5HIR TR RO, TR
B I 52 4 A 5 1 AR T MR 4 P B (B —
VRISTELEE S | R . e S e g | ML b
B2 Hig 5 s P A 5 B 52 R ) MEA TR . AR
Mo, ST A1 SIEAE R R R it
ARG MM I, i 12 £ () REhg B
IR A PSR R 5, B B



T A ] P AR P Je S e 2

235

WMHETRERREME

B7 HE#HAETRSBEARIRERR

EHir THxr i FR #ISO/API
191571 42151 3011 SRAR8IN

KAR1811, B EHEFES0W, 580%, o
WE R, ROOB. BT EZBERHTR

Sl REEERN. OSRaHHE, Q8
NHEE, ORAXEE, GIH.SHEE, G
COJHEE; @HCOHH,SHEE,; DHCO,+
HS+CIHEEE,; @MMFTEE, ORIKIEY
WEE; OGSt

Fig. 7 The standard and system of OCTG products and technology in China
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