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Preface

Since 1971, JFE Steel Corporation has been manufacturing Oil Country Tubular Goods (OCTG). JFE
has accumulated extensive expertise through experience and will provide their customers great
confidence and satisfaction when purchasing JFE Steel OCTG.

In the past, the well conditions in Oil and Gas drilling were relatively mild and development was
straight-forward. Today’s Oil and Gas Industry has become a much more complicated operation as
engineers continue to drill deeper wells in harsher environments, encountering higher well bore
pressures and temperatures in addition to sweet and sour gas.

To meet these ever-increasing industry demands, JFE has developed its JFE series OCTG to a higher
level of collapse resistance, yield strength, toughness and corrosion resistance, than standard API
OCTG materials. Now, JFE’s OCTG products have established an excellent reputation world-wide in
terms of quality, performance and manufacturing capability.

JFE’s connection development started with the FOX™ connection. FOX™ is an advanced premium
threaded connection jointly developed by JFE Steel Corporation, and Hunting QOilfield Services, in
early 1980s. In the 1990s, JFE introduced the JFEBEAR™ and in 2009 the JFETIGER™ connections.
More recently, in 2011, the JFELION™ and JFELION™ HW connections were developed, designed
to meet today’s toughest well conditions and industry testing protocols. With JFE's family of
connections, JFE can offer customers a choice of products to suit various applications.

e Leading supplier of 13CR ¢ Long history (since 1980’s)

(capacity >100,000t/y)

e Various lineup of CRA: 13CR,
HP1, HP2M, UHP™-15CR,
UHP™-17CR

e Sour grade with Extreme
Heavy Wall (C110/XS, 125S)

¢ Premium joints: FOX™,
JFEBEAR™, JFETIGER™,
JFELION™, JFELION™-HW

e Semi-Premium PJ:
JFERABBIT™

¢ Dope-free technology: Clear-
Run™, Clear-Run™ Dry

Solution
for Energy

Technical Service & Testing

e JFE-TC Global (Technical
services worldwide: Houston,
Singapore, Dubai, Beijing, UK)

e JCA (JFE Connections America:
Connection testing lab)




Facilities & Locations

OCTG is produced in Japan at Chita Works, a high-
production facility that specializes in pipe and tubing under
JFE’s rigid quality control and assurance systems.

Equipped with complete mass production systems for all
kinds of pipe and tubular products, Chita Works is one of
the foremost tubular products centers in the world.

The location of Chita has the advantage of easy access
to West Japan Works and East Japan Works which
supplies Chita Works with steel materials for the

production of their tubular products. Chita Works
also has direct ship loading facilities for shipping
products throughout the world.

East Japan Works
Keihin
Chiba

Sendai Works

West Japan Works
Kurashiki

Fukuyama

Chita Works

Hea:d Office

JFE Steel’s integrated quality control ensures the consistent

high quality for all its tubular products by way of production
control at every stage from blast furnace to pipe mill.

Pipe production at JFE Steel is part of a fully integrated
steelmaking facility. This means JFE tubular products are
manufactured from beginning to end with single source
responsibility for quality and performance.




Service & Network

JFE-TC Global was established in 2012 as an organization for JFE’s OCTG technical service. JFE-
TC has specialized in technical consulting including material & connection recommendation, JFE’s
premium joint licensee control, and field running service arrangement.

JFE also has alliance mills for threading JFE's premium joints around the world.

o JFE Steel Representative Office
o JFE Steel Pipe & Tube Base

Bangko ‘Manlla

Singap

Jk\s F a\,,

\

Brisbane
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Seamless Mill

Manufacturing Process

Seamless pipes and tubes are produced either by the mandrel mill or the plug mill process.The
former process is used for producing small-diameter pipes up to 77 and the latter for medium-
diameter pipes 7" and above. On either type of mill, each heated billet is pierced through its center
on a piercing mill. The pierced billet then moves on to a mandrel or plug rolling mill, where it is
rolled with a mandrel bar or plug intersted in it. After withdrawal of the mandrel or plug, the rolled
shell is reheated before being processed on a stretch-reducing mill or sizing mill, where the desired
OD and wall thickness are obtained. To ensure consistently high quality, the company conducts
thorough testing and inspection, using advanced equipment including ultrasonic, electromagnetic,
eddy current, and magna flux devices.

East Japan Works/West Japan Works

High Alloy Slab
Billet

Blast Furnace Converter Continuous Casting > ’ Billet Mill

Bloom

Chita Works

Seamless pipe mill

Medium Dia. mill ~————* @?

g Medium Dia.
Small Dia. mill =~ ——— @ﬁ

Small Dia.

Hot process mills



Seamless Mill

Manufacturing Flow
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Complete Casing & Tubing Delivery



Available Grades

Seamless: 0D 2-3/8" ~ 16-3/4"

Yield Strength API5CT API 5CT Enhanced Grade JFE Special OCTG: JFE Series

Minimum KSlI RestrictedYield | High Collapse Mild Sour Enhanced Sour | Sour Service & Sour Service Wet CO, Sour Service

(MPa) Service Service High Collapse

Wet CO, Service Wet CO, Wet CO,
Mild Sour Service | Mild Sour Service
HPHT Service

55 (379) J55
K55
80 (552) N80 JFE-80S JFE-13CR-80
NgoQ
L80
180 13Cr
85 (586) JFE-85S JFE-13CR-85
JFE-855S
90 (621) C90 JFE-90S
JFE-90SS
95 (655) R95 TosE To5-HC JFE-HP2-13CR- JFE-955 JFE-13CR-95 JFE-HP1-13CR-95
To5 T95-HCX 95CRA JFE-955S JFE-HP2-13CR-95M
110 (758) c1o P110E P110-HC P110-MS C110-Xs C110-HC JFE-HP2-13CR- JFE-1108 JFE-HP1-13CR-110 | JFE-UHP™-17CR-110
P110 P110-HCX C110-HCX 110CRA JFE-110SS JFE-HP2-13CR-
C110-XSHC 110M
C110-XSHCX
125 (862) Q125 Q125-HC JFE-125S JFE-UHP™.-15CR-125
Q125-HCX *1)

Please feel free to contact JFE Steel about the additional grades that are not listed in the table.
In most cases, the APl industry mark can be applied to the above grades when requested.

Mild Sour Service : Region 1 and 2 of NACE MR0175/ISO15156 Latest Edition is covered.
Enhanced Sour Service : SSC resistance at high H,S pressure as shown on Page 14.
(*1) High strength (SMYS: 135ksi) JFE-UHP™-15CR grade is also available.



Available Grades

ApPpP atio ade eld eng e e eng ardane
J55 55 (379) 80 (552) 75 (517)
K55 55 (379) 80 (552) 95 (655)
N80 Type 1 80 (552) 110 (758) 100 (689)
N80 Type Q 80 (552) 110 (758) 100 (689)
R95 95 (655) 110 (758) 105 (724)
L80Type 1 80 (552) 95 (655) 95 (655) 23.0
L80Type 13CR 80 (552) 95 (655) 95 (655) 23.0
90 90 (621) 105 (724) 100 (689) 25.4
Tos5 95 (655) 110 (758) 105 (724) 25.4
c10 110 (758) 120 (828) 115 (793) 29.0
P110 110 (758) 140 (965) 125 (862)
Q125 125 (862) 150 (1,034) 135 (931)
Enhanced Yield To5E 100 (689) 110 (758) 105 (724) 25.4
P110E 125 (862) 140 (965) 125 (862)
High Collapse P110-HC 125 (862) 140 (965) 125 (862)
P110-HCX 125 (862) 140 (965) 125 (862)
Q125-HC 135 (931) 150 (1,034) 135 (931)
Q125-HCX 135 (931) 150 (1,034) 135 (931)
Sour Service & High | T95-HC 95 (655) 110 (758) 105 (724) 25.4
Celiap=e T95-HCX 95 (655) 110 (758) 105 (724) 25.4
C110-HC 110 (758) 120 (828) 115 (793) 29.0
C110-HCX 110 (758) 120 (828) 115 (793) 29.0
C110-XSHC 110 (758) 120 (828) 115 (793) 28
C110-XSHCX 110 (758) 120 (828) 115 (793) 28
Enhanced Sour Service | C110-XS 110 (758) 120 (828) 115 (793) 28
Mild Sour Service P110-MS 110 (758) 125 (862) 125 (862) 31
Sour Service JFE-80S 80 (552) 95 (655) 95 (655) 22
JFE-85S 85 (586) 100 (689) 95 (655) 23
JFE-90S 90 (621) 105 (724) 100 (689) 24
JFE-95S 95 (655) 110 (758) 105 (724) 25.4
JFE-110S 110 (758) 120 (828) 115 (793) 29
JFE-85SS 85 (586) 100 (689) 95 (655) 23
JFE-90SS 90 (621) 105 (724) 100 (689) 24
JFE-955S 95 (655) 110 (758) 105 (724) 25.4
JFE-110SS 110 (758) 120 (828) 115 (793) 29
Mild Sour Service JFE-1255 125 (862) 140 (965) 130 (896) 36
Wet CO, Service JFE-13CR-80 80 ( 552) 95 (655) 95 (655) 23.0
JFE-13CR-85 85 (586) 100 (689) 100 (689) 24
JFE-13CR-95 95 (655) 110 (758) 105 (724) 27
Wet CO, & Mild Sour | JFE-HP1-13CR-95 95 (655) 110 (758) 105 (724) 28
SSivice JFE-HP2-13CR-95M 95 (655) 110 (758) 105 (724) 28
JFE-HP1-13CR-110 110 (758) 130 (896) 120 (828) 32
JFE-HP2-13CR-110M 110 (758) 130 (896) 115 (793) 31
JFE-HP2-13CR-115 115 (793) 135 (931) 120 (828) 33
Wet CO,, Mild Sour JFE-UHP™.15CR-125 125 (862) 150 (1,034) 135 (931) 37
ServicetR B JFE-UHP™.17CR-110 110 (758) 130 (896) 120 (828) 34
Group 1 JFE-HP2-13CR-95CRA 95 (655) 110 (758) 105 (724) 28
JFE-HP2-13CR-95CRA-L2 95 (655) 105 (724) 105 (724) 27
JFE-HP2-13CR-110CRA 110 (758) 140 (965) 115 (793) 32




Material Selection

U.S. Units Required (F, psi) — 3P o re chrome Steel

.0103 MPa

Series

—> STELPE —_— JFE-13CR
266° F
£165°C
> PR JFE-HP1-13CR

23 psi =15 psi i ; JFE-HP2-13CRM
—> 10207 MPa st —» 103 MPa <€——— As conditions require
L > =29 Fc — > JFE-UHP™15CR
Duplex Stainless
>15 psi Steel Nickel Alloy
L <9230°
103 MPa > FBC — »  JFE-UHP™-17CR
Carbon Steel
<.05 psi
.0003 MPa High Coll
igh Collapse - g
Carbon Steel > P110-HC/HCX
—»  Q125-HC/HCX
g = 3 psi
.0207 MPa st
—> Sour Mild Sour —_—T P110-MS
The chart above is a quick guideline for initial material selection. — JFE-125S
Care shall always be taken when selecting materials, as many 2.05 psi
parameters (ex. pressure, pH, chloride content, temperature etc.) > 0003 MPa
may affect the final selection. Ent d Sour > C110-XS
Please consult with JFE Steel/JFE-TC for material suitable for
the operating environment.
High Collapse g 1
L Sour > T95-HC/HCX
C110-HC/HCX
C110-XSHC/HCX
SSC (sour) resistance
(upper limit H,S pressure @ pH4.0)
a
"""""""""""""""""""""""""""""""""""" 1 This diagram is intended to depict a
015 MPa | o . ! general sense of limitation for each alloy.
(2.2 psi) ' ' Each limit changes by the parameters
' 1 not listed here (pH, CI, etc.)
| '
' '
.010 MPa \ \
(1.5 psi) ' '
HP2-13CR-95 . '
HP2-13CR-110 ! !
' '
.005 MPa . '
(0.7 psi) H |
HP1-13CR-95 T '
HP1-13CR-110 ° e o ! ! UHP™-15CR and UHP™-17CR have been
b b Q ! 3 ! developed as alternatives to Duplex
.001 MPa 5 5 N & 1 stainless steel. UHP-in some cases-can
(0.15 psi) e = g 13 \  be used as a substitute to Duplex with
13CR-95 E E E ] 1 lower cost and shorter delivery time.
13CR-80 2 & g 2 '
=) =] =] 2 '
' '
| | | Lo
100C 150C 200C 250C
(212F) (302F) (392F) (482F)
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CO, Corrosion resistance
Upper limit temperature @C0O2
Pressure 1~10MPa, CI: 120,000 ppm (m)



100 MPa

(14500 psi)
20% NaCl
- (=121,000ppm(m) CI)
CO, Corrosion Map
10 MPa —§
(1450 psi) E
1MPa —§
(145 psi) E
(14.5 psi) F
|
Temperature T i i
o Q o A o > o A o' A
< \m« < < <
N N N Nt o
< K K < <
& & & ,19° ‘f?s

SSC Domain Maps

HP2-110M
0.165%NaCl = 1,000ppm

HP2-95M
0.165%NaCl = 1,000ppm

ACCEPTABLE ACCEPTABLE

Method: NACETMO0177 Method A
Stress: 90% AYS

Solution: 0.165%NaCl + 0.5%CH,COOH
pH Adjuster: CH,COONa

Duration: 720Hr

Method: NACETMO0177 Method A
Stress: 90% AYS

Solution: 0.165%NaCl + 0.5%CH,COOH
pH Adjuster: CH,COONa

Duration: 720Hr

UHP-15CR-125 UHP-17CR-110
0.165%NaCl = 1,000ppm 0.165%NaCl = 1,000ppm

ACCEPTABLE ACCEPTABLE

Method: NACETM0177 Method A -. Method: NACETMO0177 Method A
Stress: 90% SMYS Stress: 90% AYS

Solution: 0.165%NaCl + 0.5%CH,COOH Solution: 0.165%NaCl + 0.5%CH,COOH
pH Adjuster: CH,COONa pH Adjuster: CH,COONa
Duration: 720Hr Duration: 720Hr




JFE OCTG Series

13Cr Wet CO, Mild Sour

P
JFE-13CR-80 CO, is a major corrosion concern for production tubing and liners in Oil
JFE-13CR-85 2 . . .
JFE-13CR-95 and Gas wells.This has created a demand for CO, corrosion resistant
JFE-HP1.13CR.95 materials. JFE Steel Corporation’s range of martensitic stainless steels
JFE-HP1-13CR-110 provide outstanding corrosion resistance in wells containing high levels
JFE-HP2-13CR-95M of CO,. Even at higher temperatures up to 165°C, JFE-HP grades provide
JFE-HP2-13CR-110M excellent corrosion resistance in a range of yield strengths. JFE has
JFE-HP2-13CR-95CRA various types, strengths, and corrosion resistance levels for the 13Cr
JFE-HP2-13CR-110CRA grades. Please contact JFE Steel/JFE-TC for recommendations for the
APlindust kcanb lied t H H H H H H
CRAgrades apon requeet | most suitable, cost effective material for a given application.

a) Manufacturing Process

Process: Hot Rolled Seamless
Heat Treatment: Quenched and Tempered

b) Chemical Composition

JFE-13CR-80 0.15-0.22 0.25 - 1.00 - 12.0-14.0 Max 0.50 Max 0.25 Max 0.02 Max 0.01 Max 1.0
JFE-13CR-85
JFE-13CR-95
JFE-HP1-13CR-95 Max 0.04 Max 0.6 0.8-15 12.0-14.0 35-45 - Max 0.02 Max 0.01 Max 0.5

JFE-HP1-13CR-110

JFE-HP2-13CR-95M* Max 0.03 Max 0.50 1.56-3.0 11.6-13.5 4.5-6.5 - Max 0.02 Max 0.005 Max 0.50 0.01 - 0.50 Max 0.50
JFE-HP2-13CR-95CRA
JFE-HP2-13CR-110M*

JFE-HP2-13CR-110CRA

*JFE's proprietary grades. Chemical composition and mechanical properties comply with API 5CRA requirements.

b) Specified Physical Properties (at ambient temperature)

‘ » Yield Strength . ‘ Tens.lle S.trength ‘ Elongation (%) M';'f[g"f*jgc

‘ Min ksi (MPa) ‘ Max. ksi (MPa) ‘ Min ksi (MPa) ‘ 9
JFE-13CR-80 80 (552) 95 (655) 95 (655) 23.0
JFE-13CR-85 85 (586) 100 (689) 100 (689) 24
JFE-13CR-95 95 (655) 110 (758) 105 (724) 27
JFE-HP1-13CR-95 95 (655) 110 (758) 105 (724) 28
JFE-HP1-13CR-110 110 (758) 130 (896) 120 (828) 32

APl Formula

JFE-HP2-13CR-95M 95 (655) 110 (758) 105 (724) 28**
JFE-HP2-13CR-110M 110 (758) 130 (896) 115 (793) 31
JFE-HP2-13CR-95CRA 95 (655) 110 (758) 105 (724) 28
JFE-HP2-13CR-95CRA-L2 95 (655) 105 (724) 105 (724) 27
JFE-HP2-13CR-110CRA 110 (758) 130 (896) 115 (793) 31

**Max. 27HRC (Equivalentto API5CRA PSL2)is also applicable

12



JFE OCTG Series

Wet CO, Mild Sour & HPHT

jEE:g:gmggg High demands for natural gas, deep water drilling and an increasing

number of high pressure, high temperature (HPHT) wells has generated
the need for high strength OCTG material with superior corrosion
resistance at high temperatures. JFE-UHP™-15CR-125 / JFE-UHP™-
17CR-110 is a material that has excellent corrosion resistance to
acidizing conditions in corrosive environment. High yield strength and superior corrosion resistance
are achieved even in the high temperature environment. The UHP materials are manufactured
without cold drawing so it has a lower yield strength de-rating ratio at high temperatures compared
to duplex material. Ultra-heavy wall pipe (>1-in. WT) and coupling stock (2.5-in. WT) size can be
manufactured for HPHT wells. UHP materials with excellent corrosion resistance properties can be
supplied with lower cost and shorter lead times than cold hardened duplex materials.

a) Manufacturing Process

Process: Hot Rolled Seamless
Heat Treatment: Quenched and Tempered

b) Chemical Composition

JFE-UHP™-15CR-125 Max 0.05 Max 1.8 1.56-35 14.0 - 16.0 5.0-70 0.5-15 Max 0.03 Max 0.005 Max 0.50 Max 0.20
(UNS No. S42625)

JFE-UHP™-17CR-110 Max 0.05 Max 1.8 1.56-35 16.0 - 18.0 3.0-5.0 Max 3.0 Max 0.03 Max 0.005 Max 0.50 Max 0.20 Max 1.5
(UNS No. S42825)

b) Specified Physical Properties (at ambient temperature)

Grade ‘ Yield Strength ‘ Tensile Strength L Hardness
Elongation (%)
‘ Min ksi (MPa) ‘ Max. ksi (MPa) ‘ Min ksi (MPa) Max Avg. HRC
JFE-UHP™-15CR-125 125 (862) 150 (1,034) 135 (931)

API Formula
JFE-UHP™-17CR-110 110 (758) 130 (896) 120 (828) 34

Elevated Temperature YS Derating Ratio (%)
100% -

B UHP™-15CR-125
@RT @ UHP™-17CR-110
Cold-drawn Duplex 25CR

YS /YS

@in-situ’

95%

90%

Yield Strength

85%

80%

5
S & © © 13



JFE OCTG Series

Sour Service

JFE Series

Sour

JFE-80S
JFE-85S, 85SS
JFE-90S, 90SS
JFE-95S, 95SS
JFE-110S, 110SS

Mild Sour
JFE-125S

API5CT Enhanced

Extreme Sour
C110-XS

Mild Sour
P110-MS

a) Manufacturing Process

Process: Hot Rolled Seamless

Heat Treatment: Quenched and Tempered

b) Chemical Composition

OCTG for sour wells must have improved
resistance to sulfide stress cracking (SSC) in
fluids containing H,S. Extensive research has
led to the development of modified Cr-Mo steels
for OCTG for sour wells. These steels feature
both excellent hardenability and good temper
resistance. Consequently, fine and homogenous
tempered martensitic structure is obtained after
tempering at higher tempering temperature. As
a result, these enhanced grades have obtained
excellent resistance to SSC with higher strength
grades.These OCTG grades are subjected to
stringent manufacturing and quality control.

The SSC-resistance of these grades has been
thoroughly tested and qualified by major oil
companies and is now widely used for sour gas
and oil wells all over the world.

JFE-80S 0.15-0.35 Max 1.35 0.05-1.10 Max 1.60 Max 0.10 Max 0.30 Max 0.020 Max 0.010 Max 0.35
JFE-85S
JFE-85SS
JFE-90S
JFE-90SS
JFE-955* Max 0.35 Max 1.20 0.25 - 0.85 0.40 - 1.50 Max 0.99 Max 0.020 Max 0.010 Max 0.35
JFE-95S8S*
JFE-110S** Max 0.35 Max 1.20 0.25 - 1.00 0.40 - 1.50 Max 0.99 Max 0.020 Max 0.010 Max 0.35
JFE-110SS**
C110-XS Max 0.35 Max 1.20 0.25 - 1.00 0.40 - 1.50 Max 0.99 Max 0.020 Max 0.005
P110-MS Max 0.35 Max 1.00 0.15- 1.10 0.80 - 1.60 Max 0.10 Max 0.30 Max 0.020 Max 0.010 Max 0.35
JFE-125S8 Max 0.35 Max 1.20 0.25 - 1.90 0.40 - 1.50 Max 0.99 Max 0.020 Max 0.005
Chemical composition and mechanical properties comply with APl requirements: *5CT T95; **API5CT C110
- - o
c) Mechanical Properties Temperature (°F)
40 80 120 160 200 240
. . . 100 Pr——T———T7TT— 7T T 7T
Yield Str. ‘ Tensile Str. Elongation Hardness N
= [ C110-XS
‘ Min KSI (MPa) Max KSI (MPa) ‘ Min KSI (MPa) Min (%) Max Avg. HRC S s | R

= L. O No Crack p
JFE-80S 80 (552) 95 (655) 95 (655) 22 g - @ Crack ,’
JFE-85S, 855S 85 (586) 100 (689) 95 (655) 23 g %r 7

- | 4
JFE-90S, 90SS 90 (621) 105 (724) 100 (689) 24 e w b L7 o Q

3 N .
JFE-95S, 95SS 95 (655) 110 (758) 105 (724) 25.4 t B - o)

API Formula 14 B e
JFE-110S, 110SS 110 (758) 120 (828) 15 (793) 29 o 20 F -7
N B
C110-XS 110 (758) 120 (828) 115 (793) 28 T i 8 o
L 1 L 1 L 1 L 1 L 1 L
0

P110-MS 110 (758) 125 (862) 125 (862) 31 0 20 40 60 80 100 120
JFE-125S8 125 (862) 140 (965) 130 (896) 36 Temperature (°C)

14

The mechanical properties (Strength, Hardness) of JFE-Series are more strictly
controlled than API 5CT grade to achieve the greater sour resistance.



JFE OCTG Series

High Collapse

API 5CT Enhanced API 5CT Enhanced & Sour Service
P110-HC, HCX T95-HC, HCX
Q125-HC, HCX C110-HC, HCX

C110-XSHC, XSHCX

HC (High Collapse) Series and HCX (Extreme High Collapse) Series are seamless casing designed
for oil and gas wells where high pressure is anticipated, such as deep wells, high pressure high
temperature wells or formations. HC-Series guarantee higher collapse resistance than the value
determined by APITR 5C3, and HCX-Series guarantee the first-class collapse resistance which is
even higher than HC-Series. To achieve high collapse resistance, chemical composition, mechanical
properties (yield strength, residual stress) and dimension (Diameter-to-thickness ratio (D/t), ovality,
eccentricity) are strictly controlled throughout the manufacturing process.

b) Chemical Composition

T95-HC, HCX Max 0.35 Max 1.20 0.25-0.85 0.40 - 1.50 Max 0.99 - Max 0.020 Max 0.010
P110-HC, HCX - - - - - - Max 0.030 Max 0.030
C110-HC, HCX Max 0.35 Max 1.20 0.25 - 1.00 0.40 - 1.50 Max 0.99 - Max 0.020 Max 0.010
C110-XSHC, XSHCX Max 0.35 Max 1.20 0.25 - 1.00 0.40 - 1.50 Max 0.99 - Max 0.020 Max 0.010
Q125-HC, HCX Max 0.35 Max 1.35 Max 0.85 Max 1.50 Max 0.99 - Max 0.020 Max 0.010
30,000
Guaranteed Collapse = T95 P10
8 25,000 .
o .
Value by Grade - AN
0 ., AN
17
o 15,000 4 .|
API Collapse Value - N ) o
@ RS % ~
® Actual Collapse Pressure 8_ 10,000
(] RN ' J
--- Guaranteed Min. Collapse 3 5,000 s — n T
Pressure for HC grade o ERREEE CEEER
q . - -
30,000
= C110 X Q125
2 25,000 N
o . b
5 20,000 |~ '
8 4 Y]
[ 15,000 B | “T 8
o RN AN |
o
] 10,000 4
e el -8
= R N | SRENY
> 5,000 R W
(3 e TIirzrzoeo| I
[
10 15 20 25 30 35 15 20 25 30 35
D/t (aiming) D/t (aiming)
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JFE Premium Connections

Our History

Four decades of premium joint development

4
FOX <

2-3/8" - 13-3/18"

JFETIGER ~ JFERABBIT
77 —ozgr N “

1SO 13679 DIS 2009

1999 2001 2002

2009 am

2013
JFEBEAR JFELION
2-3/8" - 9-5/8" 278" -14 API RP 5C5 2017
ExxonMobil 1SO 13679 FDIS 2011
Connection Evaluation Program
1SO PAS 12835 2013 TWCCEP
1SO 13679 2002
Connection Premium Semi-Premium
Threaded & Coupledz
JFELION™

Threaded & Coupled
JFEBEAR™

JFETIGER™

FOX™
Sizes Available 2-7/8" - 14"

JFERABBIT™
2-3/8" - 9-5/8" 7" -9-7/8" 2-3/8" - 13-3/8" 412" - 7"
Test Protocol API RP 5C5:2017 1S013679:2002 1S013679:DIS2009  Customer APITR-5SF(draft)
TWCCEP 1S013679:2002
Tension/Compression  JUIUGAIWA 100%/80%

100%/95% 100%/60%



JFE Premium Connections

> JFEBEAR™ has been designed and tested to meet the needs for
J FEBEAR ((( critical well loads. The design incorporates metal-to-metal seals with
a 15° internal torque shoulder to ensure sealing under extreme loads.
The negative load frank thread form and coupled design provide 100%
Size range: 2-3/8" — 9-5/8" tensile efficiency for the standard coupling.

Special clearance coupling OD's are available with full pipe body internal
and external pressure ratings.

Taper 1:16
23/8727/8" 8TPI
3% 4" 6TPI
4 %"-95/8" 5TPI

Contoured
metal-to-metal
seal

Compression Rating
80%

3HYNSS3Yd LNI

COMPRESSION TENSION

Tension Rating

JUNSSIHd 1X3

API Collapse

Connection Performance Envelope

Design Advantage
Negative (-5°) load flank angle on threads Superior bending capability due to hook threads
25° angle for thread stabbing flank Excellent stabbing performance due to high stabbing flank angle
15° torque shoulder Reduced hoop stress

Reduced gap between stabhing flanks on pipe & coupling thread High compression rating & galling resistance due to optimum gap

y¥ & & 3 3

Contour metal-to-metal seal between pin and coupling Galling resistance due to point seal type
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JFE Premium Connections

J F E LI Nm @ JFELION™ has been designed and validated to the latest industry stan-
dards to meet the need for critical well loads, including HPHT applications.

SIZE RANGE: 2-7/8" - 14"
WALL THICKNESS: Up to .850"

Taper 1:16
2-7/8"

3-1%" —4-1"
5"-9-5/8"
9-7/8" -14"

Compression Rating
100%

34NSS3Yd LNI

COMPRESSION TENSION

Tension Rating
100%

3YNSS3Yd 1X3

API Collapse
100%

Wide Contact Area

HIGH — Stable Sealability

Contact Pressure
Galling Tendency

S
S

i\
X :
onventiona
w
JFELION Optimized
Contact Pressure

Unique seal profile creates stable con-
tact pressure with low galling risk.

Design Advantage

Reduced gap between stabbing flanks ® Increased resistance to compressive loads
Negative 5° load flank angle onthreads ® Enhanced bending and tension capacity
15° stabbing flanks ® Ease of stabbing and running
Multi-radius seal profile ® Stable seal contact with wide contact area

Optimized for pipe d/tratio ® Maximum performance for each size
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JFE Premium Connections

J FELIONi HW % [JJI;E'[tl?IS\IIM\;vj\I/I\{[;SiCSk?wZZiSCE‘”y designed and tested for heavy wall casing

Available in Carbon and JFE-Cr grades.

SIZE RANGE: 5" - 14"
WALL THICKNESS: Up to 1.56"

Taper 1:16
7" -9-5/8" BTPI
9-7/8" 4TPI

Connection Performance Envelope

Compression Rating

3YNSSIU LNI

COMPRESSION TENSION

=

==
—
—
-—
—
——
—
—
—
—
—
e
——
—m—
—
—
o

34NSS3dd 1X3

Tension Rating
100%

API Collapse
100%

O A

Design Advantage
Reduced gap between stabbing flanks on pipe & couplingthread ® Increased resistance to damage from compressive loads
Negative load flank angle onthreads W Increased tensile & bending capacity while maintaining tight gas seal

25° angle for thread stabbing flank » Quick make up and increased resistance to cross threading

Different corner radius for load flanks for pipe & couplingthreads ® Increased resistane to galling
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JFE Premium Connections

JFETIGER -

Size range: 7" - 9-7/8"
Wall thickness: Up to .700"

Connection Performance Envelope

Compression Rating
95%
H

34NSS3Yd LNI

COMPRESSION TENSION

Tension Rating
100%

34NSS3dd 1X3

API Collapse

JFETIGER™ has been designed and tested to meet the needs for critical
well loads. The design incorporates metal-to-metal seals with a 17° inter
nal torque shoulder to ensure sealing under extreme loads. The negative
load frank thread form and coupled design provide 100% tensile efficien-
cy for the standard coupling.

Special clearance coupling OD’s are available with full pipe body internal
and external pressure ratings.

Taper 1:16
7" -9-5/8" bTPI
9-7/8" 4TPI

Design Advantage

Reduced gap between stabbing flanks on pipe & couplingthread ® Increased resistance to damage from compressive loads

Negative load flank angle onthreads ® Increased tensile & bending capacity while maintaining tight gas seal

25° angle for thread stabbing flank » Quick make up and increased resistance to cross threading

Different corner radius for load flanks for pipe & couplingthreads ® Increased resistane to galling
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JFE Premium Connections

A,

Size range: 4-1/2" - 7"

Design

API/BTC interchangeable

Pin-to-pin nose abutment

Low hoop stress with optimized thread interference
Proper make up torque and position control on mill and field ends
Modified “draft” API 5TR5SF testing

Standard usage of metal-free dope

—
_—
E
_—
S
-—
==
——
_
S
_—
T
_—
e
T
T
=
=

»

¥y 8 3 3

Pin Pin

Pin-to-pin nose abutment

—
-
E__=
—
3
&
m—
E
-
E__3
-
S
3
£

Advantage

* Cost savings as compared with premium joints
« Utilize exiting BTC accessories

¢ High over-torque resistance

* Enhanced leak resistance

¢ Enhanced fatigue strength

* Helps prevent split coupling

* Liquid & gas sealability testing

¢ Includes fatigue testing

¢ Environmentally friendly
21
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- Contact Us

Tokyo Head Office

Hibiya Kokusai Building

2-3 Uchisaiwai-cho 2-chome
Chiyodaku, Tokyo 100-0011
NETEN]

TEL +81-3-3597-3111

Chita Works

1, Kawasaki-cho 1-chome
Handa, Aichi 475-8611
Japan

JFE Steel America Inc.

750 Town & Country Blvd Suite 705 Houston,
~ Texas 77024

USA

TEL +1 713-532-0052

Dubai Office

P.O. Box 261791 LOB19-1208
Jebel Ali Free Zone Dubai
UAE

TEL +971-4-884-1833

Houston Technical Center

6415 N Sam Houston Pkwy West
Houston, Texas 77086

USA

TEL +1 713-986-9000

Singapore Technical Center

31Jurong Port Rd

05-10 Jurong Logistics Hub
Singapore 619115

TEL +65-6264-1801

www.jfe-steel.co.jp/en
www.jfetc.com
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JFE Steel Corporation

Cat.No.E1E-018-00

https://www.jfe-steel.co.jp/en/

HEAD OFFICE

Hibiya Kokusai Building, 2-3 Uchisaiwaicho 2-chome, Chiyodaku, Tokyo 100-0011, Japan

Phone: (81)3-3597-3111

Fax: (81)3-35697-4860

H ASIA PACIFIC

SEOUL

JFE Steel Korea Corporation

16th Floor, 41, Cheonggyecheon-ro, Jongno-gu, Seoul,
03188, Korea

(Youngpung Building, Seorin-dong)

Phone: (82)2-399-6337 Fax: (82)2-399-6347

SHANGHAI

JFE Consulting (Shanghai) Co., Ltd.

Room 801, Building A, Far East International Plaza,
319 Xianxia Road, Shanghai 200051, PR.China
Phone: (86)21-6235-1345 Fax: (86)21-6235-1346

BEJING

JFE Consulting (Shanghai) Co., Ltd. Beijing Branch
821 Beijing Fortune Building No.5 Dongsanhuan
North Road, Chaoyang District, Beijing, 100004,
PR.China

Phone: (86)10-6590-9051

GUANGZHOU

JFE Consulting (Guangzhou) Co., Ltd.

Room 3901 Citic Plaza, 233 Tian He North Road,
Guangzhou, 510613, PR.China

Phone: (86)20-3891-2467 Fax: (86)20-3891-2469

MANILA

JFE Steel Corporation, Manila Office

23rd Floor 6788 Ayala Avenue, Oledan Square,
Makati City, Metro Manila, Philippines

Phone: (63)2-8886-7432 Fax: (63)2-8886-7315

HO CHI MINH CITY

JFE Steel Vietham Co., Ltd.

Unit 1704, 17th Floor, MPlaza, 39 Le Duan Street,
Dist 1, HCMC, Vietnam
Phone: (84)28-3825-8576 Fax: (84)28-3825-8562
HANOI

JFE Steel Vietham Co., Ltd., Hanoi Branch

Unit 2314, 23rd FloorWest, Lotte Center Hanoi,

54 Lieu Giai Street, Cong ViWard, Ba Dinh District,
Hanoi, Vietnam

Phone: (84)24-3855-2266 Fax: (84)24-3533-1166

BANGKOK

JFE Steel (Thailand) Ltd.

22nd Floor, Abdulrahim Place 990, Rama IV Road,
Silom, Bangrak, Bangkok 10500, Thailand

Phone: (66)2-636-1886 Fax: (66)2-636-1891

YANGON

JFE Steel (Thailand) Ltd., Yangon Office

Unit 05-01, Union Business Center, Nat Mauk Road,
Bocho Quarter, Bahan Tsp, Yangon, 11201, Myanmar
Phone: (95)1-860-3352

SINGAPORE

JFE Steel Asia Pte. Ltd.

16 Raffles Quay, No.15-03, Hong Leong Building,
048581, Singapore
Phone: (65)6220-1174 Fax: (65)6224-8357
JAKARTA

PT. JFE STEEL INDONESIA

6th Floor Summitmas Il, JL Jendral Sudirman Kav.
61-62, Jakarta 12190, Indonesia

Phone: (62)21-5622-6405 Fax: (62)21-5622-6408

NEW DELHI

JFE Steel India Private Limited

806, 8th Floor, Tower-B, Unitech Signature Towers,
South City-I, NH-8, Gurgaon-122001, Haryana, India
Phone: (91)124-426-4981 Fax: (91)124-426-4982

MUMBAI
JFE Steel India Private Limited, Mumbai Office

603-604, AWing, 215 Atrium Building, Andheri-Kurla
Road, Andheri (East), Mumbai-400093, Maharashtra,

India

Phone: (91)22-3076-2760 Fax: (91)22-3076-2764
BRISBANE

JFE Steel Australia Resources Pty Ltd.

Level28, 12 Creek Street, Brisbane QLD 4000
Australia

Phone: (61)7-3229-3855 Fax: (61)7-3229-4377

B MIDDLE EAST

DUBAI

JFE Steel Corporation, Dubai Office

PO.Box 261791 LOB19-1208, Jebel Ali Free Zone
Dubai, UAE.

Phone: (971)4-884-1833 Fax: (971)4-884-1472

B NORTH, CENTRAL and SOUTH AMERICA

HOUSTON

JFE Steel America, Inc.

750 Town & Country Blvd., Suite 705, Houston,
TX 77024, U.S.A.
Phone: (1)713-5632-0052 Fax: (1)713-532-0062
MEXICO CITY

JFE Steel de Mexico S.A. de C.V.

Ruben Dario #281-1002, Col. Bosque de
Chapultepec, C.P 11580, CDMX. D.F. Mexico
Phone: (52)55-5985-0097

RIO DE JANEIRO

JFE Steel do Brasil LTDA

Praia de Botafogo, 228 Setor B, Salas 508 & 509,
Botafogo, CEP 22250-040, Rio de Janeiro-RJ, Brazil
Phone: (65)21-2553-1132 Fax: (65)21-2553-3430

Notice

While every effort has been made to ensure the accuracy of the information contained within this publication, the use of the information is at
the reader’s risk and no warranty is implied or expressed by JFE Steel Corporation with respect to the use of information contained herein.
The information in this publication is subject to change or modification without notice. Please contact the JFE Steel office for the latest information.

Copyright © JFE Steel Corporation. All Rights Reserved.

Any reproduction, modification, translation, distribution, transmission, uploading of the contents of the document, in whole or in part, is strictly prohibited. 2504N UM
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