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Taihe Petroleum Equipment( Shaanxi) Co., Ltd.

Address:No. 40, Hangkong 6th Road, Yanliang District,
Xi'an City, Shaanxi Province
Webiste:www.taihepetro.com www.taihedrilling.com
E-mail:wangzhen@taihepetro.com
Tel:13193339483(Manager Wang)
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Intro

Taihe Petroleum Equipment (Shaanxi) Co., Ltd. is a subsidiary of Shaanxi Taihe Intelligent Drilling Co., Ltd.,
located in Yanliang District, Xi'an City, Shaanxi Province, known as China's Aviation City. The company covers an area
of over 100 mu,with a workshop construction area of 47,000 square meters.It is a professional enterprise engaged in
the R&D, production, sales and technical services of drilling tools. It has now built a complete production line with oil
drilling tools as the main products.

The main production equipment includes:1000/500-ton press, 13.5-meter quenching furnace and tempering
furnace, American MTI-320BX friction welding machine, high-precision CNC thread machine tool,wear-resistant band
automatic welding machine, magnetic particle flaw detector,ultrasonic flaw detector, pressure testing machine and
other production and testing equipment. The company can produce products according to APIl, NS-1, DS-1 and other
standards. The main productsinclude drill pipes, heavy weight drill pipes, drill collars and other drill string products.

Qil drill pipes and heavy-weight drill pipes: production specifications are 2 3/8" — 6 5/8", with a production
capacity of over 25,000 tons.

Mining drill pipes: including cable drill pipes, reaming drill pipes, and fishing drill pipes, with a production
capacity of over 200,000 pieces.

Drill collars: production specifications are 31/2" — 14", with a production capacity of 3,000 pieces.

Joints: APl series, DS series, HT series, XT series, TH (Taihe proprietary thread), etc., with a production capacity
of 30,000 pairs.

Bits: PDC oil bits, PDC mining/geological bits, roller cone bits, composite bits, etc., with a production capacity
of over 30,000 pieces.

Adhering to the principle of "putting quality first and enhancing services", the company can also provide
customers with the following products and services:

1.Designing and manufacturing non-standard drill string products in accordance with geological conditions
anddrilling requirements;

2. Upsetting of drill pipe ends;

3.Quenching and tempering heat treatment for oil casings, drill pipes and round steel;

4.Inspection and repair of used drilling tools;

5.Supporting spare parts for drilling rigs, etc.

Innovation is the driving force for an enterprise's development. The company fully leverages the technical
advantages of Shaanxi Taihe Intelligent Drilling Co., Ltd., extensively conducts technical exchanges and cooperation
with domestic and foreign universities and scientific research institutions, and has developed Taihe's ultra-high
torque-resistant double-shoulder thread series connections. These products are suitable for deep wells, ultra-deep
wells, high-temperature wells and high-pressure wells to meet.customer needs.

The company has established sound cooperativé relationships with first-class steel pipe enterprises such as
Tianjin Iron a oup, Baoshan Iron and Steel €o., Ltd: and Hehgyang Valin Steel Tube Co., Ltd., ensuring the
supply of rauii

Its pi6 /-:\\ ad fields including oil and gas drilling and\production,coalbed methane development,
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geo \\v energy and geological exploration:Adhering to the path of specialization and
\k pany bases its business scope in ‘Nocrthwest China, expands to the
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ntries apdregionsin the Middle East, CentrabAsia,South America4d

elopinginto a ‘\\\\\\\ [professional oil drillling toolmanufa
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Qualifications and Honors
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Taihe Petroleum Equipment (Shaanxi) Co., Ltd

BRARASHE

Technology and Research

Guided by the strategic principle of " Grand Drilling Industry ,Big Global Vision", the company has achieved over a decade of rapid
development and established a core organizational structure known as the "Eight Business Divisions and One Research Institute". The
eight divisions include the Equipment Manufacturing Division, Engineering Technology Division, Materials Division, Oil & Gas
Division,Mining Division, New Energy Division, International Operations Division, and Domestic Business Division, while the Research
Institute(General Institute) oversees 10 specialized research academies. These academies provide product and technology R&D support
for industrial sectors such as mining, petroleum, water conservancy, new materials, and infrastructure construction respectively.The
company employs over 900 staff members, among whom more than 200 are professional R&D personnel. This R&D team includes 2
provincial/municipal-level leading talents, 21 senior engineers (including full senior engineers), 4 doctors, 47 masters, and various
other professional engineering and technical personnel. The company continuously increases investment in talent development and
scientific research, adhering to an innovation-driven development path. It has established an industry-university-research-application
collaborative innovation mechanism with multiple universities, including Southwest Petroleum University, Northwestern Polytechnical
University, Shanghai Jiao Tong University, and China University of Geosciences, laying a solid foundation for its sustainable
developmen.The company has successively won numerous honors, such as the National "Specialized, Refined, Differential, and
Innovative" Little Giant Enterprise, High-Tech Enterprise, Shaanxi Provincial "Excellent Manufacturing Enterprise", Shaanxi Provincial
"Gazelle Enterprise", Xi'an "Hard Technology Star", Xi'an "Technical Innovation Demonstration Enterprise", and Shaanxi Provincial
"Excellent Private Enterprise". It has also obtained more than 100 national patents, including over 30 invention patents, more than 80
utility model patents, and 1 design patent—among which 4 are international firsts and 16 lead the domestic market. Additionally, it
holds 6 software copyrights.
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Taihe Institute
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Xi' an University of Northwestern Shanghai
Science and Technology Polytechnical University Jiao Tong University
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Upset Machine

HE
Straightener

ShATZE 18]
Drill pipe workshop

BERG

Ultrasonic Testing

Irigs

Plant Equipment

AL IR AP
Quench and Temper Furnace

BERG
Ultrasonic Testing

Rk IR

Inertia Friction Welding

i S i R
Hardbang Machine

SR L E RS

Welding wire for abrasive belt

production equipment

AL IR
Quench and Temper Furnace

WK
Cooling Bed

IREETL AL B

Welding heat treatment

e
Packing

FmR %
Product delivery
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HiBEE#F Drill Pipe

IMESE#F HWDP

7 E6HF Kelly

$h$Z Drill Collar

~mE#

Product Catalog

API Series Products

©® ¥r#Standard:APl Spec 5DP, NS-1, DS-1

© WA Grade:E,X,G,S,V,5575,5595,55105

© #+&Dimension:2 3/8"--6 5/8"

@ K ELength:Rl, R2, R3

@ imERAR R Upset:EU,IU,IEU

© ZE#EA K Connected Type:NC,FH, THDS, THHT, THXT

#Mt&Dimension:3 1/2"--6 5/8"

WZRGrade:4145H, 1340+4145
EABType:E{fintegral, 1E#EWelding
ZE#ERI K Connected Type:NC,FH, THDS, THHT, THXT
K ELength:9.3—13.5m

©@ @ @ @ @

©® FAEType:MFE5#FSquare
© #Mt&Dimension:21/2", 31/2", 41/4", 51/4", 3"

© FKBType:;xHihFHexagonal
© #MtEDimension:3", 31/2", 41/4", 51/4", 6"
© ¥ ELength:12.19m,16.46m

© fr#EStandard: APl Spec 7-1, 7-2, NS-1

© $MZkGrade: 4145H, 4145HMOD, P530, P550, P650
%5 Type: t$6%ESlick DC. #2#E$h#Spiral DC.

@ T w4 $%ENon-Magnetic DC

© #MtEDimension:31/8"——-14"
© #E#EB K Connected Type:NC, FH, REG
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. . 5 #F3#E £ Tool Joint MEEBR
Drill Plpe e kR | BFEE | BHEH EHERER ELNRE
Designations® Pip%%odv 'I?Iil?ekwa" 'I"’lill')ekwa” ﬂ‘ﬁ ﬂ‘ﬂﬂ By ¥ig: ] MR RSC Approz(,
ickness ickness e B RE |RBRRKE| RS BRRERE 'Bevel Mass'
PinID |PinODLength[Box OD Length| Diameter
trfEStandard: APl Spec 5DP wm |EEE | Pw ‘ D® D d, Ly, L, D, "ap
= !
W Grade: EX,G,S,V,5575,5595,55105 w1 | KE2 L) m || mm mm | mm | oom | omm | e mm orm
: Label 1|Label 2 Grade Upset
n n RSC 3
#1ESize: 2 3/8"--65/8 Type | ryocd / -125% | max | =079 | 041 | i635 | s635 | =0.41 HEE
ype -0.79 calculated
ZE##ERIH Connected Type:NC,FH, THDS, THHT, THXT
1 2 3 4 5 6 7 8 9 10 1 12 13 14
APl Implementation Standards for Drill Pipe SMIE (EU) External Upset (Continued)
S K Tool Joint Jriess AR 4 1 E E N 114 12 2 2 22 4 154 2
re GHNE | wTEE | BHES EEEREE EUEE /, 3.75 ,SS75 u C50 .30 6.88 7.00 | 168.28 | 95.25 8.60 | 304.80 54. 00 3.69
Designations® Pipe Body | PipeWall | Pipe Wall 5 Spig gy ShaBLiE HIEL RSC ApprO)c(,
oD Thickness | Thickness # LR E | ABRKRE|ADBRKE Bevel Mass' y
ob re b |Pin 0D Length|Box D Length| Diameter 4'1, | 16.60 E,SS75 EU | NC50 | 114.30 8.56 127.00 | 168.28 | 95.25 | 228.60 | 304.80 | 154.00 27.50
D t b D d L L, D, w,
mE | EHE dp Dee P o b f o 4'/, | 16.60 | X,G, SS95,SS105| EU | NC50 | 114.30 8.56 127.00 | 168.28 | 95.25 | 228.60 | 304.80 | 154.00 27.50
co = " BRE mm mm mm mm mm mm mm mm kg/m
K81 | K82 LB B 2
Label 1| Label 2 Grade Upset RSC )
Type : ; C12.5% max to7g | 041 2635 | +6.35 £0.41 HHEE 4'7, | 16.60 s,V EU | NC50 | 114.30 8.56 127.00 | 168.28 | 88.90 | 228.60 | 304.80 | 154.00 27.83
Type : = -0.79 = = = calculated
1 2 3 4 5 6 7 s 9 10 1 12 13 14 4'7, | 20.00 E,SS75 EU | NC50 | 114.30 10.92 127.00 | 168.28 | 92.08 | 228.60 | 304.80 | 154.00 32.98
SMIE (EU ) External Upset(EU) 4'7, | 20.00 | X, G, $S95,Ss105| EU | NC50 | 114.30 10.92 127.00 | 168.28 | 88.90 | 228.60 | 304.80 | 154.00 33.14
2. | 665 £ ss75 eu | neos | 6033 711 65.10 8573 | 4445 | 22860 | 254.00 82.96 10.48 47, | 20.00 S,V EU | NC50 | 114.30 10.92 127.00 | 168.28 | 76.20 | 228.60 | 304.80 | 154.00 33.72
2/, | 6.65 |X,G,SS9555105| EU | NC26 | 60.33 7.1 65.10 85.73 | 44.45 | 228.60 | 254.00 82.96 10.48 AE (1U) Internal Upset (1U)
27, | 10.40 E 5575 eu | nest | 7303 919 8098 | 10478 | 5398 | 228.60 | 279.40 100.41 16.30 4 14.00 E.SS75 IU [ Nc4o | 101.60 8.38 106.38 | 133.40 | 71.45 | 228.60 | 304.80 127.41 22.22
2/, | 10.40 | X, G, 5595, 85105 EU | NC31 | 73.03 9.19 80.98 | 104.78 | 50.80 | 228.60 | 279.40 | 100.41 16.41 4 14.00 X,8895 U [ NC40 | 101.60 8.38 106.38 | 133.40 | 68.28 | 228.60 | 304.80 | 127.41 22.34
27 | 10.40 sV eu | nest | 7308 9.19 8098 | 11113 | 4128 | 228.60 | 279.40 100.41 17.20 4 14.00 G, 8105 IU [ Nc4o | 101.60 8.38 106.38 | 139.70 | 61.93 | 228.60 | 304.80 127.41 23.14
31/2 | 9.50 E, SS75 EU | NC38 | 88.90 6.45 98.43 | 120.65 | 68.28 | 254.00 | 317.50 | 116.28 15.95 4 | 14.00 sV U | NC40 | 101.60 8.38 106.38 | 139.70 [ 50.80 | 228.60 | 304.80 | 127.41 23.48
3172 | 13.30 E. sS75 EU | Ness | ss.g0 9.35 0843 | 12085 | 68.28 | 254.00 | 317.50 116.28 20.91 4'7, | 13.75 E,SS75 IU | Nc46 | 114.30 6.88 119.08 | 152.40 | 85.73 | 228.60 | 304.80 145.26 22.31
31/2 | 13.30 X, $S95 EU | NC38 | 88.90 9.35 98.43 | 127.00 | 65.10 | 254.00 | 317.50 116.28 21.68 M5MIME (IEU) Internal-External Upset (IEU)
3172 | 13.30 G, $5105 Eu | Neas | ss.90 9.35 0843 | 127.00 | 61.93 | 254.00 | 317.50 116.28 21.85 4'7, | 16.00 E,SS75 IEU | NC46 | 114.30 8.56 158.75 | 82.55 | 44.45 | 228.60 | 304.80 145.26 27.68
3172 | 13.30 s,V eu | nc3s | ss.e0 9.35 08.43 | 127.00 | 53.98 | 254.00 | 317.50 116.28 2219 4'1, | 16.00 | X,G, SS95,SS105 | IEU | NC46 | 114.30 8.56 158.75 | 76.20 | 44.45 | 228.60 | 304.80 145.26 27.95
31/2 | 15.50 E, SS75 EU | Nc38 | 88.90 11.40 98.43 | 127.00 | 65.10 | 254.00 | 317.50 | 116.28 24.87 41, | 16.00 sV IEU [ NC46 | 114.30 8.56 158.75 | 69.85 [ 53.98 | 228.60 ( 304.80 | 145.26 28.22
3172 | 1550 X, SS95 eu | ness | sso0 11.40 0843 | 12700 | 6193 | 254.00 | 31750 116.28 25.02 4'1, | 20.00 E, Ss75 IEU | NC46 | 114.30 10.92 158.75 | 76.20 | 50.80 | 228.60 | 304.80 145.26 27.68
31/2 15.50 G, SS105 EU NC38 88.90 11.40 98.43 127.00 53.98 254.00 317.50 116.28 24.96 4‘/z 20.00 X, Ss95 IEU NC46 114.30 10.92 158.75 69.85 41.28 228.60 304.80 145.26 33.11
31/2 15.50 S,V EU NC40 88.90 11.40 98.43 139.70 57.15 228.60 304.80 127.41 25.79 4, 20.00 G, SS105 IEU NC46 114.30 10.92 158.75 63.50 68.28 228. 60 304.80 145.26 33.38
4 | 1400 E, SS75 EU | NC46 | 101.60 8.38 114.30 | 152.40 | 82.55 | 228.60 | 304.80 | 145.26 23.65 4'f, | 20.00 SV IEU | NC46 | 114.30 10.92 | 158.75 | 57.15 | 68.28 | 228.60 | 304.80 | 145.26 33.60
4 | 14.00 | X, G, SS95,S8105| EU | NC46 | 101.60 8.38 114.30 | 152.40 | 82.55 | 228.60 | 304.80 | 145.26 23.65 5 [19.50 E, 8875 IEU | NC50 | 127.00 9.19 130.2 [ 168.28 | 95.25 | 228.60 | 304.80 [ 153.99 31.79
4 14.00 S,V EU NC46 101.60 8.38 114.30 152.40 76.20 228.60 304.80 145.26 23.93 5 19. 50 X, SS95 IEU NC50 127. 00 9.19 130.2 168. 28 88. 90 228.60 304.80 153.99 32.58
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Hi#F# kTool Joint EEARR . 1T %k Tool Joint LB .
e wHHE | BFEE | $iEms ERBRER ELUEER e EHNE | BFEE | HTERR EREREE AR
Designations® Pipe Body | PipeWall | Pipe Wall . shimer | shemmiz | mesue RSC Approx, Designations® Pipe Body | PipeWall | Pipe Wall spimer | svmar | mess RSC Approx,
oD Thickness | Thickness ’goé ELHE [MBRRE|ANEERE _Bevel Mass® oD Thickness | Thickness 93? BLAE [arrERE|MIREKE -Bevel Mass®
Pin ID Pin OD Length [Box OD Length| Diameter Pin ID Pin OD Length [Box OD Length| Diameter
mE |EEE| Do ! Dy b % Lo Lo P N me | EEE | Do ! Dy b % Lo Lo P "o
: Kal p kg/
K= Ke2 W L é;ﬁ% mm mm mm mm mm mm mm mm g/m K21 K=2 R L Eg&?’ mm mm mm mm mm mm mm mm g/m
Label 1| Label 2 Grade Upset . Label 1| Label 2 Grade Upset .
Type | RSC, / -12.5% | max £079 | *041 | 1635 | :6.35 £0.41 tEE Type | RSC, / -12.5% | max £079 | *021 | L635 | +6.35 £0.41 waE
Type : = -0.79 =2 =2 = calculated Type : = -0.79 = = = calculated
1 2 3 4 5 6 7 8 9 10 11 12 13 14 1 2 3 4 5 6 7 8 9 10 1 12 13 14
HSME (IEVU) Internal-External Upset (IEU) A4MIE (IEVU) Internal-external Upset (Continued)
5 19. 50 G, S5105 IEU | NC50 | 127.00 9.19 130.2 | 168.28 | 82.55 | 228.60 | 304.80 153.99 32.95 57/, | 23.40 X, $S95 IEU |5',FH | 149.23 9.17 152.40 | 184.15 | 88.90 | 254.00 | 304.80 170. 66 39.35
5 19. 50 S,V IEU | NC50 | 127.00 9.19 130.2 | 168.28 | 69.85 | 228.60 | 304.80 153.99 33.60 57, | 23.40 G, SS105 IEU |5'7,FH | 149.23 9.17 152.40 | 184.15 | 88.90 | 254.00 | 304.80 170. 66 39.35
5 19. 50 E, SS75 IEU |5',FH | 127.00 9.19 130.2 | 177.80 | 95.25 | 254.00 | 304.80 170. 66 33.22 57/, | 23.40 S,V IEU |5',FH | 149.23 9.17 152.40 | 184.15 | 76.20 | 254.00 | 304.80 170. 66 40.00
5 19.50 | X,G, $595,SS105 | IEU |5',FH | 127.00 9.19 130.2 | 177.80 | 95.25 | 254.00 | 304.80 170. 66 33.61 57/, | 26.30 E, SS75 IEU |5',FH | 149.23 10.54 152.40 | 177.80 | 82.55 | 254.00 | 304.80 170.66 42.86
5 19. 50 S,V IEU |5',FH | 127.00 9.19 130.2 | 184.15 | 88.90 | 254.00 | 304.80 170. 66 34.89 57/, | 26.30 | X, G, SS95,SS105| IEU |[5',FH | 149.23 10.54 152.40 | 184.15 | 88.90 | 254.00 | 304.80 170.66 43.31
5 25. 60 E, SS75 IEU | NC50 | 127.00 12.70 130.2 | 168.28 | 88.90 | 228.60 | 304.80 153. 99 40.73 57, | 26.30 S,V IEU |5'7,FH | 149.23 10.54 152.40 | 190.50 | 82.55 | 254.00 | 304.80 180.19 44.48
5 25. 60 X,8595 IEU | NC50 | 127.00 12.70 130.2 | 168.28 | 76.20 | 228.60 | 304.80 153. 99 41.80 5, nggs S,V IEU |5',FH | 149.23 15.88 152.40 | 190.50 | 76.20 | 254.00 | 304.80 180.19 59.72
5 25. 60 G, S$105 IEU | NC50 | 127.00 12.70 130.2 | 168.28 | 69.85 | 228.60 | 304.80 153. 99 42.11 5, 0T7v5\3/o S,V IEU |5',FH | 149.23 19.05 152.40 | 190.50 | 76.20 | 254.00 | 304.80 180.19 67.77
5 25. 60 E, SS75 IEU |5',FH | 127.00 12.70 130.2 | 177.80 | 88.90 | 254.00 | 304.80 170. 66 42.14 5, ng¥3 S,V IEU |5',FH | 149.23 20.65 152.40 | 190.50 | 76.20 | 254.00 | 304.80 180.19 72.19
5 25. 60 X,5595 IEU [5',FH | 127.00 12.70 130.2 | 177.80 | 88.90 | 254.00 | 304.80 170. 66 42.51 6°, | 25.20 E, SS75 IEU |6°%,FH| 168.28 8.38 176.23 | 203.20 | 127.00 | 254.00 | 330.20 195.66 40.91
5 25. 60 G, S8105 IEU |5',FH | 127.00 12.70 130.2 | 184.15 | 88.90 | 254.00 | 304.80 170. 66 43.35 6°, | 25.20 X, $S95 IEU |6°,FH| 168.28 8.38 176.23 | 203.20 | 127.00 | 254.00 | 330.20 195.66 40.91
5 25. 60 S,V IEU [5',FH| 127.00 12.70 130.2 184.15 | 82.55 | 254.00 | 304.80 170. 66 43.75 6°, | 25.20 G, SS105 IEU |6°,FH| 168.28 8.38 176.23 | 209.55 | 120.65 | 254.00 | 330.20 195.66 42.34
5 OT%O S,V IEU |5',FH| 127.00 [ 19.05 130.2 | 184.15 | 82.55 | 254.00 | 304.80 | 170.66 57.29 6%, | 25.20 S,V IEU |6% FH | 168.28 8.38 176.23 | 215.90 | 107.95 | 254.00 | 330.20 | 195.66 44.26
5, | 21.90 E,SS75 IEU |5',FH | 139.70 9.17 144.5 177.80 | 101.60 | 254.00 | 304.80 170. 66 35.43 6°/, | 27.70 E, 8875 IEU |6%,FH | 168.28 9.19 176.23 | 203.20 | 127.00 | 254.00 | 330.20 195.66 43.63
5', | 21.90 X, $S95 IEU |5',FH | 139.70 9.17 144.5 177.80 | 9525 | 254.00 | 304.80 170.66 36.36 6%, | 27.70 X, G, SS95,88105( IEU |6°/,FH | 168.28 9.19 176.23 | 209.55 | 120.65 | 254.00 | 330.20 195.66 45.06
5', | 21.90 G, $SS105 IEU [5',FH| 139.70 9.17 144.48 | 184.15 | 88.90 | 254.00 | 304.80 170.66 37.38 6%, | 27.70 S,V IEU |6°,FH| 168.28 9.19 176.23 | 215.90 | 107.95 | 254.00 | 330.20 195.66 46.97
5, | 21.90 S,V IEU |5',FH | 139.70 9.17 144.48 | 190.50 76.20 | 254.00 | 304.80 180.19 38.87 6°/, 0T5v§2 S,V IEU |6°%,FH| 168.28 13.26 176.23 | 215.90 | 107.95 [ 254.00 | 330.20 195.66 57.34
5, | 24.70 E,SS75 IEU |5',FH | 139.70 10.54 144.48 | 177.80 | 101.60 | 254.00 | 304.80 170. 66 39.54 6°l, 02’;’5 SAY IEU |6°%,FH | 168.28 15.88 176.23 | 215.90 | 107.95 | 254.00 | 330.20 195.66 67.22
5', | 24.70 | X, G, SS95,S8105| IEU |[5',FH| 139.70 10.54 144.48 | 184.15 | 88.90 | 254.00 | 304.80 170. 66 41.04 6°/, 0T7Vgo S,V IEU |6°,FH| 168.28 19.05 176.23 | 215.90 | 107.95 | 254.00 | 330.20 195.66 77.96
5', | 24.70 S,V IEU |5',FH| 139.70 10.54 144.48 | 190.50 | 76.20 | 254.00 | 304.80 180.19 42.52 6%/, 02’:’3 S,V IEU |6°,FH | 168.28 20.65 176.23 | 215.90 | 107.95 | 254.00 | 330.20 195.66 83.16
5', T™w S,V IEU |5',FH| 139.70 12.70 144.48 | 184.15 | 88.90 | 254.00 | 304.80 170. 66 46.30
0. 500 aAREATFiRBIIT. Designationsareshown foridentificationin ordering.
5, OT(\S/;S SV IEU |5',FH | 139.70 15.88 144.48 | 184.15 | 79.38 | 254.00 | 304.80 170.66 54.57 b. DteR A& UH{RS B KA, Dteisheld toa maximum to ensure fit with elevator.
W CXLEMER F AT AR R8.96K, (VESE  Htt KEIELIAAPI TG E A%, Thesevalues have been based on adrill pipe body length of 8.96m and are
5', 0.750 S,V IEU |5',FH | 139.70 19.05 144.48 190.50 76.20 254.00 | 304.80 180.19 62.86 provided for d. information only.For other lengths, see API7Gfor the method of calculation.
d.RSCEE KR TIEARSCHRTHM#FR. TheRSCtypeindicatesthesize and style of the applicable RSC.
57, | 23.40 E, SS75 IEU |5',FH | 149.23 9.17 152.40 | 177.80 | 101.60 | 254.00 | 304.80 170.66 37.80
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HshtF

Kelly

DEE shHF

Heavy Weight Drill Pipe

P iTHR#EStandard: APl Spec 7-1,AP| Spec 7-2
#RGrade: 4145H

EEIType: MFAEh#FSquare Kelly

#i8Size: 2 1/2"—-51/4"

E&IType: ~NHshFFHexagonal Kelly

#1&Size: 3"-—6"

KELength: 12.23k. 16.46%

BiTHrfEStandard: APl Spec 7-1, API Spec 7-2

T A=K Processing: Ef{&Integral, #&#%Welding

#M1&Size: 3 1/2"——6 5/8"

KELength: 9.2m--13.5m

A Type: MESLAFHWDP, #BiEMMESH#FSpiral-HWDP
M 77$54F Square Kelly

. - - IRZNERST 4 EE length 21K E Length _LimiZE#EUpper TimiZE#ELower
E?ﬁanlJl JP_IF;I? Ba; yi_ KE #Tool Joint = \ES Drive Section Overall Connection Connection
) ERANESME | NEKE B/ MR ##% Size 21D
#ig Size [i]?;’é Inside Center Eleh\f:t);)r LR éb?_éOutside V\]félnside Pin Box Min i A - i B (A ) nE P
Diameter Upset Length Di i Connection| diameter diameter Length|Length | Drift #5/ Standard = N x Connection 5hZ OD | Connectio | 4MZ0OD
Diameter | Upset |Diameter Type Diameter Optional |Standard| Optional (LH) n
in | mm| in | mm | in I mm in in in I mm in I mm| in in in mm m m m m mm mm in
A B C D E G F | H 21/2 63.5 11.28 12.19 6 5/8 Reg 196.8 NC26 85.4 11/4
51/4 | 57.2 51/4 | 57.2 > 3 76.2 11.28 12.19 6 5/8 Reg 196.8 _ |NC31 104.8 | 13/4
A T R L I e © NC38 S 12 els22l ¥ | ' [asne 31/2 88.9 11.28 12.19 6 5/8 Reg 196.8 _ |[NC38 1207 | 21/4
- - NC46 158.8
41/4 108.0 11.28 15,54 12.19 16.46 6 5/8 Re 196.8 2 4/5
4 |101.6 a2 63.5 41/2 1114.3 25 4 3/16 NC40 (51/4 |133.4 212 63.5 27 21 21/4 = NC50 161.9
2 9/16} 65.1 2 9/16| 65.1 25/16 51/4 133.4 11.28 15.54 12.19 16.46 65/8R 196.8 2 e 177.8 31/4
211/16 | 68.3 211/16 | 68.3 27/16 : ' : ' : 9 ©  |nCse :
41/2 [114.3| 2 3/4 69.9 5 127 25 411/16 NC46 |61/4 |158.8] 2 3/4 69.9 27 21 21/2
213/16| 71.4 213/16| 71.4 29/16 NF7$5#F Hexagonal Kelly
5 127 3 76.2 [51/2 1139.7 25 51/8 NC50 |[65/8 |168.3 3 76.2 27 21 |23/4 IR EAEE length B4 Length L% Upper TR ower
31/4 82.6 31/4 82.6 3 Drive Section Overall Connection Connection
il . 4Z
51/2 |139.7( 28 18T L ¢ |iso4| 25 |51116 | 512FH |71/4 [18a2 228 {871 o7 | oy [B18 M Size - — o | FHGER P 21D
37/8 |98.4 37/8 |984 35/8 kR4 Standard o 1t—ional Ste;r;dard o 1t-ional Connection | %MMZ OD | Connectio | 4MZOD
4 |101.6 4 |101.6 33/4 P P (LH) n
4 101.6 4 101.6 3 3/4 in mm m m m m mm mm in
65/8 |168.3| 41/2 |114.3[71/8 | 181 25 |615/16 | 65/8FH 8 |203.2| 41/2 [114.3| 27 21 |41/4 3 76.2 11.28 12.19 6 5/8 Reg 196.8 [NC26 854 | 13/4
5 127 5 127 4 3/4 31/2 88.9 11.28 12.19 6 5/8 Reg 196.8 NC31 104.8 21/4
41/4 108.0 11.28 15,54 12.19 16.46 6 5/8 Reg 196.8 NC38 120.7 2 4/5
NC46 158.8 3"
51/4 133.4 11.28 15.54 12.19 16.46 6 5/8 Reg 196.8 NC50 161.9 3 1/4
51/2FH 177.8
6 152.4 11.28 15.54 12.19 16.46 6 5/8 Reg 196.8 NC56 177.8 31/4

11 12
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$hE

Drill Collar BypOBOi/i H0JO0T

B iTHR#EStandard: APl Spec 7-1. API Spec 7-2, NS-1 . .
KA Type: HEh#ESlick, BBHEshiESprial. FL#:sh#ENon-Magnetic . PDC Drl“ Bit
#5Grade: 4145H. 4145HMOD. P530 . P550, P650 .
AESEESize: 31/8"'——14" Product Brief

This type of drill bit adopts professional software for PDC cutter layout

EREE | SHEDL design and mechanical analysis. It uses high-end PDC cutters with high
$hiERS | 5MEOutside diameter A12Bore diameter K ELength Bevel Bending esign and mechanical analysis. It uses high-en cutters with high wear
Drill collar diameter | strength ratio resistance and strong impact resistance, featuring a wide range of applicable
number D d L DF BSR formations, high drilling efficiency, long service life, and excellent
in mm in mm ft m mm . c .
NC2331 13 1/8 9.4 T2 318 30 514 6.0 5571 cc.)mprehe.nswe .performanc.e. The structure can be adjusted according to
NC 26-35 | 31/2 88.9 11/2 38.1 30 9.14 82.9 2.42:1 different lithologies and requirements.
NC31-41 41/8 104.8 2 50.8 300r31 9.140r9.45 100.4 2.43:1
NC 35-47 4 3/4 120.7 2 50.8 300r31 9.140r9.45 114.7 2.58:1 Product Specification Pa rameters
NC 38-50 5 127 21/4 57.2 300r31 9.140r9.45 121 2.38:1
NC 44-60 6 152.4 21/4 57.2 300r31 9.140r9.45 144.5 2.49:1 e m Inch
NC 44-60 6 152.4 2 13/16 71.4 300r31 9.140r9.45 144.5 2.84:1 Corﬁrﬁfgﬁ%p(ecicﬁfast)ion 8-1/2" 9-1/2" 12-1/4" 17—1/2"
NC 44-62 | 61/4 158.8 21/4 57.2 300r31 9.140r9.45 149.2 2.91:1
NC46-62 | 6 1/4 158.8 2 13/16 71.4 300r31 9.140r9.45 150 2.63:1
NC46-65 | 61/2 165.1 21/4 57.2 300r31 9.140r9.45 154.8 2.76:1 Bladjejr%%?ﬂzbers 3-6 3-6 5-6 5-8
NC46-65 | 6 1/2 165.1 2 13/16 71.4 300r31 9.140r9.45 154.8 3.05:1
NC46-67 | 63/4 171.4 21/4 57.2 300r31 9.140r9.45 159.5 3.18:1 TUEIERT
NC 50-70 7 177.8 21/4 57.2 300r31 9.140r9.45 164.7 2.54:1 Main 15.88/19.05 15.88/19.05 15.88/19.05 15.88/19.05
NC 50-70 7 177.8 213/16 71.4 300r31 9.140r9.45 164.7 2.73:1 cutterdimensions
NC50-72 | 7 1/4 184.2 2 13/16 71.4 300r31 9.140r9.45 169.5 3.12:1 - —
NC56-77 | 7 3/4 196.8 213/16 71.4 300r31 9.140r9.45 185.3 2.70:1 EHIAHE
NC56-80 | 8 203.2 213/16 71.4__| 300r31 9.140r9.45 190.1 3.02:1 Cutte"ﬂgh”mber 31-36 31-44 49-56 62-72
6 5/8 REG 81/4 209.6 213/16 71.4 300r31 9.140r9.45 195.6 2.93:1 .
NC61-90 | 9 228.6 213/16 71.4 | 300r3t 9.140r9.45 212.7 3.17:1 LB BEKE
7 5/8 REG 91/2 241.3 3 76.2 300r31 9.140r9.45 223.8 2.81:1 Bit Gaug:etlerﬁgth 2.0"(50.8mm) 2.5"(63.5mm) 3.0"(76.2mm) 3.0"(76.2mm)
NC70-97 | 93/4 247.6 3 76.2 300r31 9.140r9.45 232.6 2.57:1 parameters
NC70-100 10 254 3 76.2 300r31 9.140r9.45 237.3 2.81:1
85/8REG | 11 279.4 3 76.2 300r31 9.140r9.45 266.7 2.84:1 I Holes 5.75p 5.75p 5.8SP 6-9SP
M % BEMechanical Property
4hZEOD . BHKE 13.2"(335.3mm) | 14.3"(363.2mm) | 14.5"(368.3mm) | 20.3"(515.6mm
M2 EIREE PHEE | e Effective length ( ) ( ) ( ) ( )
Yield Strength | 1°"S"® | Elongation| mEEEHB | s iCharpy V Ak J
mm in 02 MP Strength o b 549 APHEL
o 0.2 MPa MPa o AP| contaction 4-1/2 REG 6-5/82 REG 6-5/8 REG 7-5/8 REG
79.4~171.4 |3 1/8~6 =758 =965
=13 =285 =54 HEFEE(KN) N - N -
177.8~279.4 | 7~11 =689 =930 Drilling pressure 20110 3071310 20~160 80-210
WEFIR(RPM)
e Rotary speed 60~300 60~260 60~260 60~220
Drilling
parameters WEHR(L/s)
Pump capacity 20~35 20~45 40~60 50~80
RAEEKN)
" Max 130 150 180 230
drilling pressure
Spiral Drill Collar Slick Drill Collar Non-ma gnetic Drill Collar
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@ PDC coredrill bit

Product Specification Parameters

The PDC (Polycrystalline Diamond Compact) core bit is a high-
efficiency tool specifically designed for coring operations in oil, gas,
and geological exploration. Its primary function is to efficiently and
intactly retrieve subsurface rock samples during drilling, providing
crucial data for geological analysis and reservoir evaluation.By
optimizing its cutting structure and hydraulic system, the PDC core
bit achieves a balance between coring efficiency and core quality.
This makes it particularly suitable for continuous coring in medium
to hard formations.

Product Specification Parameters

ﬁﬁﬁ*ﬂ*ﬁ (lnCheS) * AN * AN * n * "
Common specification 8-1/274 8-3/874 672-5/8 5-7/8"2-5/8
TRATREER(In’) 0.6-1.5 0.5-1.5 0.2-1.2 0.2-1.2
TFArunnerarea T T . o
RIZEKE(Inches) " " " "
(_]Iaugel_ength 1-1/2 1-1/2 1-1/8 1-1/8
HX;E.I;%]-RTJ- * n * n * n * n
(Inches) CoreBarrel 6-3/4*4 6-3/4*4 4-3/4*2-5/8 4-3/4*2-5/8
WEFEE(KN) _ _ . ~
Drilling pressure 22~80 22~80 8.8~66 8.8~66
WFIHE(RPM) . _ _ _
Rotaryspeed 60~300 60~300 60~300 60~300
WEHE(L/s) - - - -
Pumpcapaclty 11~20 11~20 6.3~16 6.3~16
A kR TR FIER LR Skt
Tooth design analysis software Bottom hole flow line Bit structure

15
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@ PDCroller cone composite drill bit

Product Specification Parameters

The PDC roller cone composite drill bit is an innovative drilling tool
that combines the advantages of PDC bits and roller cone bits. It is mainly
used for efficient rock breaking in complex formations and directional
drilling.lts core design lies in overcoming the limitations of traditional
single-type bits in complex conditions such as hard formations and gravel-
bearinginterlayers through structural integration and

@ PDC Eccentric Bit

Product Specification Parameters

The eccentric bit is a specialized tool designed for hole enlargement
operations in oil and gas drilling engineering. Its core feature lies in its
eccentric structure, which allows it to expand the wellbore diameter during
drilling. This capability is crucial for addressing challenges such as
formation collapse and difficulties in casing running, thereby enhancing
cementing quality and overall drilling efficiency.

Common bitsizesrange from31/4"to 26".

@ PDC twin-diameter bit

Product Specification Parameters

The PDC twin - diameter bitis mainly characterized by having two drill
body parts with different diameters. It enhances the overall performance of
the bit through the PDC cutters distributed on each blade. Compared with
traditional PDC bits, the concentric twin - diameter bit can reduce the stress
of the rock around the well, thus having the advantage of increasing the
mechanical drilling rate in hard - to - drill formations. Additionally, this bit
can eliminate the "stick - slip" phenomenon of PDC bits, protect the main
cutting structure and shoulder cutters of the bit, and extend the service life
of the bit.

A/
L Y 4
Kk

Taihe Drilling
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Non-API Series Products

All non-API series products can be custom-designed, processed,and manufactured according to
customer requirements, aiming to provide customers with products of thehighest cost-performance ratio.

high-torsion resistance Double Shoulder High-Torque Drill Pipe

Thread - THDS

@ Taihe DS Series Double-Shoulder

It is interchangeable with API connection types. Compared with API threads, under the same inner and outer

diameter conditions, it significantly improves torque resistance by 20%-40%; compared with API NC threads of the

same torque resistance, the waterway can be larger, reducing hydraulic pressure drop; and compared with APl NC

threads of the same torque resistance, the outer diameter can be smaller,improving wear life.

High-Torque Double-Shoulder
Threaded Connection

The primary and secondary shoulders share the load,significantly
enhancing torsional strength.

The uniform load-bearing capacity of the threads improves fatigue
life.

The secondary shoulder protects the thread root,reducing hydraulic
stress.

This design allows for an increased inner diameter or a decreased
outer diameter of the joint.

17

API Standard Single-Shoulder
Threaded Connection

Only the first shoulder bears the torque.

Thread stress is concentrated on the main shoulder's bearing
surface.

Without a second shoulder, the thread root suffers severe
hydraulic erosion.

As the steel grade increases, the joint's inner diameter decreases,
leading to increased fluid resistance.
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OooonoJoint specification parameters

JoonoonJoint mechanical parameters

TDhDreDaDd JMEOD A&ID tensilje[s?rmength torsiEnDs%rjength MakevuﬂpﬂT%rque
type in mm in mm Ib kN ft. Ib N.m ft. Ib N.m
DS26 31/2 88.9 15/8 41.3 353400 | 1572.63 | 10500 14236 6300 8542
DS26 31/2 88.9 11/2 38.1 390300 | 1736.84 | 11200 15185 6720 9111
DS31 41/8 104.8 2 50.8 495700 | 2205.87 | 17200 23320 10320 13992
DS31 41/8 104.8 17/8 47.6 529400 | 2355.83 | 19300 26167 11580 15700
DS38 5 127.0 29/16 65.1 649200 | 2888.94 | 25900 35116 15540 21069
DS38 5 127.0 27/16 61.9 708100 | 3151.05 | 29200 39590 17520 23754
DS38 5 127.0 23/8 60.3 722000 | 3212.90 | 30800 41759 18480 25056
DS38 5 127.0 21/4 57.2 790900 | 3519.51 | 33900 45962 20340 27577
DS40 51/4 133.4 211/16 68.3 776400 | 3454.98 | 32700 44335 19620 26601
DS40 51/4 133.4 29/16 65.1 838300 | 3730.44 | 36500 49487 21900 29692
DS40 51/4 133. 4 21/2 68.5 852600 | 3794.07 | 38300 51928 22980 31157
DS40 51/4 133.4 27/16 61.9 897200 | 3992.54 | 39800 53962 23680 32377
DS46 6 1/4 158.8 31/4 82.6 901200 | 4010.34 | 43300 58707 25980 35224
DS46 61/4 158.8 3 76.2 1048400 | 4665.38 | 53400 72401 32040 43440
DS46 6 152.4 3 76.2 1030800 | 4587.06 | 53000 71858 31800 43115
DS46 6 152.4 23/4 69.9 1166300 | 5190.04 | 62100 84196 37260 50518
DS50 65/8 168.3 31/2 88.9 1110200 | 4940.39 | 60500 82027 36300 49216
DS50 65/8 168.3 31/4 82.6 1269200 | 5647.94 | 72200 97890 43320 58734
DS50 61/2 165. 1 31/2 88.9 1090700 | 4853.62 | 60300 81756 36180 49053
DS50 61/2 165. 1 31/8 79.4 1324800 | 5895.36 | 77500 105076 46500 63046
DS55 71/2 190.5 33/4 95.3 1619200 | 7205.44 | 89100 120803 53460 72482
DS55 71/8 181.0 33/4 95.3 1475100 | 6564.20 | 88200 119583 52920 71750
DS55 7 177.8 4 104.8 | 1292500 [ 5751.63 | 65200 88399 39120 53040
DS55 7 177.8 41/8 101.6 1292500 | 5751.63 | 73000 98975 43800 59385
DS65 81/4 209.6 47/8 123.8 | 1596400 | 7103.98 | 106700 | 144666 64020 86799
DS65 8 203.2 47/8 123.8 | 1596400 | 7103.98 | 106000 | 143717 63600 86230

18
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Thread - THXT

@ Taihe XT Series Double-Shoulder

T
General Double-Shoulder Thread - THDS

Taper 1:6, Pitch 6.35mm, Tooth Height 3.1mm
@ 1.Not interchangeable with API connection types.

@ 2.Compared with API threads, under the same inner and outer
diameter conditions, the torque resistance is significantly
improved by 60%-80%.

@ 3.Capable of meeting the requirements of ultra-deep well
operations and ultra-high torque working environments with long
horizontal sections.

© 4.Enables window milling and sidetracking operations in old \

wellbores.
Ultra-High Torque Double-Shoulder Thread - THXT
Taper 1:16, Pitch 7.25mm, Tooth Height 3.56mm

Attention:According to customers' different requirements for torquere sistance under operating environments,the company can design
threads with different outer and inner diameters and select appropriate high-torque double-shoulder threaded connection types.

¢

JoooonJoint specification parameters UoooooJoint mechanical parameters

TDhDreja[d 20D AR&EID tensiFeDs%r%ngth torsioDn:s[trDength Make?quDT%rque
type in mm in mm Ib kN ft. Ib N.m ft. Ib N.m
THXT39 5 127.0 27/16 61.9 823000 | 3662.35| 42500 57622 25500 34573
THXT39 5 127.0 211/16 68.3 729700 | 3247.17 | 37000 50165 22200 30099

THXT39 47/8 123.8 29/16 65.1 729700 | 3247.17 | 37000 50165 22200 30099

THXT39 47/8 123.8 27/16 61.9 788600 | 3509.27 | 38500 52199 23100 31319

THXT54 63/4 171.5 41/4 108.0 960700 | 4275.12 | 70400 95450 42240 57270

THXT54 63/4 171.5 4 101.6 1155100 | 5140.20 | 86600 117414 51960 70448
THXT54 65/8 168.3 33/4 95.3 1260600 | 5609.67 | 98160 133087 58896 79852
THXT54 65/8 168.3 4 101.6 1089700 | 4849.17 | 83160 112750 49896 67650
THXTS57 71/4 184.2 31/2 88.9 1747700 | 7777.27 | 135800 | 184120 81480 110472
THXTS57 71/4 184.2 31/4 82.6 1906800 | 8485.26 | 141500 | 191848 84900 115109
THXTS57 7 177.8 4 101.6 1403100 | 6243.80 | 106200 | 143988 63720 86393
THXTS57 7 177.8 41/4 108.0 1208700 | 5378.72 | 94300 127854 56580 76712
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Horizontal directional drill pipe

@ ProductBrief

While window milling sidetracking drilling technology offers numerous advantages for oilfield production
enhancement, it presents several technical challenges in practical application. These primarily include: the small
wellbore size leading to relatively high pump pressure,and the narrow downhole annular clearance. These factors
collectively result in increased annular pressure loss and reduced drilling fluid displacement rates. When using
conventional drill pipes such as 2-7/8" (73mm) and 3-1/2" (88.9mm), the sidetracking length is often limited by the
tool joint's outer diameter, inner diameter, and thread profile. Our company has developed specialized horizontal
directional drill pipes for window milling sidetracking, which effectively address the aforementioned challenges.

©79.4x9.35mm Performance Parameters are as follows::

Drill Pipe Joint Outer Joint Inner Pipe Body Tensile | Pipe Body Torsional Joint Tensile Joint Torsional
Specifications (mm) | Diameter ( mm ) Diameter ( mm ) Strength (kN ) Strength ( kN.m ) Strength ( kN ) Strength ( kN.m )
®73%x9.19 1111 41.3 1717 28.2 2205 17.8
©88.9%9.35 127 54 2175 45.3 3151 29.9
®79.4%x9.35 98 54 1914 34.7 1745 23.1

Attention:Comparedwiththe®88.9mmdrillpipe,thetooljointouterdiameterisreducedby22%;comparedwiththe®73mmdrillpipe,the
tooljointinnerdiameterisincreasedby30%.

® Advantages of Casing Window Milling Sidetracking
Technology

The operation is carried out at the original well site, reducing Existing geological data from old wells can be utilized to reduce
land occupation. exploration costs.
The upper wellbore section of old wells can be utilized to reduce Enlarges the oil drainage area and enhances oil and gas
drilling costs. production.
20
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Double-walled drill pipe

¢@® ProductBrief

Adouble-walled drill pipe consists of an outer pipe and an inner pipe. The annulus formed between the outer wall
of the inner pipe and the inner wall of the outer pipe serves as a channel for transporting gas or gas-liquid mixtures.
The central bore of the inner pipe acts as the path for cuttings. During operation, the outer pipes are connected via

threads, while theinner pipesarejoined through a stab-in (orinsertion) method.

Physical diagram of Schematic diagram of double-walled
double-walled drill pipe drill pipe drilling process

21
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Multi-process air

< drilling technology >

‘ Gas-lift Reverse Circulation Drilling ‘ Pneumatic DTH Hammer Drilling
Technology Technology
‘ Air Reverse Circulation Continuous ‘ Air-Foam Drilling Technology

Sampling Drilling Technology

Compared with conventional drilling technology,
ithasthe following advantages:

The wellbore wall is hardly eroded, protecting the reservoir and enabling drilling in eak-prone and collapse-prone formations
without adverse effects.

It requires less drilling fluid, features a small displacement but high return velocity, and ensures a clean bottom hole

It exhibits unique advantages in directional drilling, horizontal drilling, and coring operations

Itis suitable for large-diameter mine drilling and features fast drilling speed.

The flushing medium provides excellent cooling of the drill bit, resulting in high drilling speed and long bit life.

It enables simultaneous drilling and sampling, allowing real-time understanding of the drilled formation conditions. It features a
high core recovery rate and strong representativeness, facilitating geological logging and accurate description of the formation.

When air is used as the circulating medium, water-saving drilling can be achieved, and the advantages are more prominent
when constructing in arid and water-scarce areas
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Aluminum alloy drill pipe

@@ Product example

D Aluminum alloy drill pipe 2) Aluminum alloy drill pipe

The Kola SG-3 well, drilled in 1992 in the former ExxonMobil successfully drilled the OP-11 well
Soviet Union, set a world record for vertical depth of in the Odoptu oilfield offshore the Russian Far East
12,262 meters.The use of high-performance in 2011.The total measured depth of the OP-11 well

reached 40,502 feet (12,345 meters),achieving a
record horizontal distance of 37,648 feet (11,475
meters). The use of aluminum alloy drill pipes
enabled the completion of this record-breaking oil
wellinjust 60 days.

aluminum alloy drill pipes was a key technology
enabling the completion of this well. The drilling rig
used had a rated depth of 8,000 meters and a
hoisting capacity of 4,000 kN.

¢@® Schematicdiagram of process

Steel joint Heating
2,
11 =2 \
Cooling

make up
I ’
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{@ Advantages of Aluminum Alloy Drill Pipe:

m Effectively increases drilling depth and improves drilling m Effectively prevents corrosion from hydrogen sulfide
efficiency. and carbon dioxide.

It possesses excellent low-temperature toughness m Suitable for directional wells, horizontal wells, and extended-reach m
and high fatigue life. wells with high curvature.

m It has low requirements for wellsite conditions m Aluminum alloy has non-magnetic properties, facilitating
and offers convenient and fast transportation. workover operations.

International Standards for
< Aluminum Alloy Drill Pipe >

1.Material Requirements

1.1Material Group

After heat treatment, the materials of aluminum alloy drill pipes are divided into the following four groups, and the
material performance of each group

shall comply with the requirements specified in Table 1:

Group I: Aluminum alloy drill pipe bodies with basic strength;

Group II: Aluminum alloy drill pipe bodies with high strength;

Group lll: Aluminum alloy drill pipe bodies with high temperature resistance;

Group IV: Aluminum alloy drill pipe bodies with enhanced corrosion resistance.

Table 1 Material Requirements for Aluminum Alloy Drill Pipe Body

Material Group
Characteristic Unit
| Il Ml v
Alloy Series — Al-Cu-Mg Al-Zn-Mg Al-Cu-Mg-Si-Fe| Al-Zn-Mg
Minimum Yield Strength
(0.2% residual Mpa 325 480 340 350
deformation method)

Minimum Tensile Strength Mpa 460 530 410 400
Minimum Elongation % 12 7 8 9
Max;’:;g‘e?aﬁﬁfg“”g C 160 120 220 160

Maximum Corrosion Rate in 2

3.5% Sodium Chloride Solution | /(™M™ * ) - - - 0.08

Otheraluminum alloy systems are allowed, provided that the purchaser agrees and the alloy meets the
requirements of any one of the four material groups above.

Mechanical property tests shall be conducted in accordance with 1ISO 6892.

Exposure to the maximum operating temperature for 500 hours shall resultin ayield strength reduction

a The test temperature for the mechanical properties of the alloys given in the table is 21°C
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Titanium alloy drill pipe

Compared with conventional drill pipes, it has
the following advantages:

Strong Corrosion Resistance: When the ambient temperature is below 330 °C, titanium alloy drill pipes can completely resist
corrosion from H,S, CO,and Cl-;

Low Material Density: Titanium alloy drill pipes have a density of 4.5 g/cm®. Compared with steel drill pipes of the same
specification, their weight is reduced by 43%, resulting in lower hanging weight.

Long Fatigue Life: In air environment, the fatigue life is 10 times that of steel drill pipes; in corrosive environment, the fatigue
life is 100 times that of steel drill pipes.

Excellent Flexibility: With a modulus of elasticity of 108 GPa, which is 46% lower than that of steel, it is suitable for ultra-

short radius horizontal wells.

Non-magnetic: No impact on logging operations.

Schematicdiagram of drilling process

Challenges of Deep Wells, Ultra-Deep Wells,
and Extended-Reach Wells to Drill Pipes

With the increase in drilling Rate of

drill string hanging weight. Penetration (ROP)

depth,conventional drilling

toolscannolonger meet Corrosive Environment

the

25

Safety Margin for
A . Tensile Load
drilling requirements.

Fatigue Failure

Taihe Petroleum Equipment (Shaanxi) Co., Ltd

(@ Case Analysis

Case Analysis of Steel Drill Pipe Failure

Case Analysis of Steel Tubing Failure

@© Titanium alloy products can meet the operational
requirementsinthe above-mentioned highly
corrosive environments.
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M E

Hard banding

LI VA TH100

1.Excellent anti-friction performance, with low casing wear
rate.

2.Superior wear resistance, being 3 times that of drill pipe
tooljoints.

3.Good crack resistance, with 100% no visible cracks.
4.High bonding strength, without spalling or chipping.

5.Good weldability, allowing for repeated welding.

It is suitable for the intermediate upsetting parts of heavy weight drill pipes, drill pipe tool joints requiring
repeated welding, occasions with high requirements for casing protection, as well as sites with simple on-site
conditions and inadequate preheating and heat preservation conditions.

TH150

1.Exceptional wear resistance, effectively protecting the drill pipe
and extending the wear life of the drill pipe tool joint by more than 7
times.

2.Superior friction-reducing performance, effectively protecting
the casing.

3.High crack resistance, with novisible cracksin the overlay weld
deposit.

4.High bonding strength, ensuring no spalling or chipping.

5.Excellent weldability, producing minimal spatter and
aesthetically pleasing weld bead formation.

Suitable for overlay welding of wear-resistant bands on drill pipes, heavy weight drill pipe tool joints, and drill collars.
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TH350

1.Superior wear resistance, effectively protecting the drill pipe and extending the wear life of the drill
pipetooljoint by more than 10 times.

2.Excellent friction-reducing performance, effectively protecting the casing and reducing casing wear.
3.High crack resistance, with novisible cracksin the overlay weld deposit.
4.High bonding strength, without spalling or chipping.

5.Good weldability, producing minimal spatter and achieving an aesthetically pleasing wear-resistant
band formation.

Itissuitable for overlay welding of high wear resistance on downhole tools such as drill pipe tool joints,heavy
weightdrill pipe tooljoints, drill collars, and stabilizers in operating environments with severe wear conditions.

@ Wear-Resistant Band Performance Parameters

TH100 TH150 TH350

Surface 52-55 HRC | 56-58 HRC = 58-62HRC
Hardness

SY/T6948-2013
Cross—Section 53-56 HRC 58-60 HRC 59-62 HRC
Hardness

Wear Loss of
Wear—Resistant 0.5263 0.3082 0.2466
Band (G65 Test)

Multiple of
Wear Life of
Plain Drill
Pipe Tool Joint

2-3 7-8 9-10
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@ Test Report
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@@ Microstructure Diagram of Overlay Weld Layer

E1TH100 E2 TH150

E3 TH350
¢@® Recommended Welding Process Parameters

Preheating Heat
Temperature Preservation
(°C) Time (h)

Welding Welding Gas Flow Welding

Current (A) Voltage (V) Gas Type Rate (L/min) Speed (min/r)

§100%AI'MJ1VI
240-320 28-32 100%CO, 15-20 3-4 200-260 6-12
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Internal Coating

@ ProductIntroduction

Coating Model: THC180

Coating Type: Modified Epoxy-Phenolic (Base Fluid +
Powder)

Coating Color: Green

Film Thickness: 150-350 (um)

Service Temperature: <180°C

Pressure Resistance: Meets the yield limit of the pipe
pH Resistance Range: 3-13

Adhesion (Cross-Cut Method): Grade A

Adhesion (Pull-Off Method): 230MPa

Impact Resistance Test (Rebound): 9A

Pencil Hardness: 23H

Roughness: <0.5uym

Abrasion Resistance (Taber, 1000g, 1000rpm, CS-17) (mg): <30

Acid Resistance:

1.Soaked in 15% HCI + 3% HF at 66°C for 18h, no change in the coating.
2.Soaked in 12% HCI + 3% HF at 93°C for 8h, no change in the coating.
3.Soaked in 28% HCIl at 66°C for 8h, no change in the coating.

High-Pressure High-Temperature (HPHT) Autoclave Test:

(1)When the test conditions were a liquid phase of 5% NaCl solution with a pH of 12.5

(adjusted using NaOH), a temperature of 148°C, a pressure of 70MPa applied via N,, and a duration of 24h,
the coating exhibited no blistering or softening, and the adhesion remained unchanged.

(2)When the liquid phase composition was water, xylene, and kerosene (volume ratio 1:1:1), the gas phase
composition was 100% CO,, and the test was conducted at 107°C under 35MPa for 16h, the coating showed
no blistering or softening, and the adhesion remained unchanged.
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Coating Model: THC180S

Coating Type:Modified Epoxy-Phenolic (Base Coat
+ Top Coat)

Coating Color:Green

Product Introduction

Film Thickness:125-225 (um)

Service Temperature:<190°C

Pressure Resistance:Meets the yield strength of
the pipe

pH Resistance Range:2-14

Adhesion (Cross-Cut Method):Grade A

Adhesion (Pull-Off Method):230MPa

Impact Resistance Test (Rebound): 9A

Pencil Hardness: 26H

Surface Roughness:<2.0uym

Abrasion Resistance (Taber, 1000g, 1000rpm, CS-17) (mg):<40

Acid Resistance:

1.Soaked in 15% HCI + 3% HF at 66°C for 18h, no change in the coating.
2.Soaked in 12% HCI + 3% HF at 93°C for 8h, no change in the coating.
3.Soaked in 28% HCl at66°C for 8h, no change in the coating.

High-Pressure High-Temperature (HPHT) Autoclave Test:

(1)When tested in a liquid phase of 5% NaCl solution with a pH of 12.5 (adjusted using NaOH) at 148°C under
70MPa pressure applied via N, for 24h, the coating showed no blistering or softening, and its adhesion remained
unchanged.

(2)When the liquid phase composition was water, xylene, and kerosene (volume ratio 1:1:1) and the gas phase
was 100% CO,, with the test conducted at 107°C under 35MPa for 16h, the coating exhibited no blistering or
softening, and the adhesion did not degrade.

(3)The coating sample was subjected to high-temperature and high-pressure resistance testing in an environment
where the gas phase was 12% H,S (the remainder being N,) at 110°C, 10MPa for 16h, and the liquid phase was a
small amount of tap water (liquid level height: 10mm). No swelling or blistering of the coating was observed, the
(4)The coating sample underwent high-temperature and high-pressure resistance testing in an environment with a
gas phase of 16% CO,, a total pressure of 10MPa, a temperature of 100°C, and a duration of 18h, with tap water as
the liquid phase (liquid level height: 10mm). No swelling or blistering was found on the coating, the color remained
unchanged, and the adhesion did not degrade after corrosion evaluation.

(5)For the corrosion resistance test of the coating sample at the maximum temperature, the liquid phase was 5%
NaCl solution, the gas phase was 10.0MPa (3.0MPa CO, + 7.0MPa N,), the test duration was 24h, the test
temperature was (130 + 3)°C, and the pressure relief time did not exceed 5s. No swelling or blistering of the
coating was detected, the color remained unchanged, and the adhesion did not degrade after corrosion
evaluation
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@ Product Usage Comparison

Coating Model: THC210

Coating Type: Modified Epoxy-Phenolic (Base Fluid +
Powder) Product Usage Comparison

Coating Color: Gray

Film Thickness: 150-350 (um)

Service Temperature: <210°C

Pressure Resistance: Meets the yield strength of the pipe
pH Resistance Range: 2-14

Adhesion (Cross-Cut Method): Grade A

Adhesion (Pull-Off Method): 230MPa New Product Other Companies' Products Our Company's Products

Impact Resistance Test (Rebound): 9A After Use After Use

Pencil Hardness: 26H Before the coated drill pipe is put into After the drill pipe was run into the well for the first time and
) use for the first time,the surface of the used for 976 hours, it was pulled out. The coating surface

Roughness: <0.5pm drill pipe coating is flat, uniform and was flat and smooth,with no defects such as pinholes

Abrasion Resistance (Taber, 1000g, 1000rpm, CS-17) (mg): <40 smooth, with no defects such as (leakage points),bubbles, or peeling.

bubbles, orange peel and pinholes.

Acid Resistance:

1.After soaked in 15% HCI + 3% HF at 66°C for 18h, no change in . P rod u Ct Test
the coating.

2.After soaked in 12% HCI + 3% HF at 93°C for 8h, no change in

the coating.

3.After soaked in 28% HCl at 66°C for 8h, no change in the coating.

High-Pressure High-Temperature (HPHT) Autoclave Test:

(1)When tested in a liquid phase of 5% NaCl solution with a pH of 12.5 (adjusted using NaOH) at 148°C under
70MPa (2)When the liquid phase composition was water, xylene, and kerosene (volume ratio 1:1:1) and the gas
phase was 100% CO,, with the test conducted at 107°C under 35MPa for 16h, the coating exhibited no blistering or
softening,and the adhesion did not degrade.

(3)The coating sample was subjected to high-temperature and high-pressure resistance testing in an environment
where the gas phase was 12% H,S (the remainder being N,) at 110°C, 10MPa for 16h, and the liquid phase was a
small amount of tap water (liquid level height: 10mm). No swelling or blistering of the coating was observed, the
coating color remained unchanged, and the adhesion did not degrade after corrosion evaluation

(4)The coating sample underwent high-temperature and high-pressure resistance testing in an environment with a
gas phase of 16% CO,, a total pressure of 10MPa, a temperature of 100°C, and a duration of 18h, with tap water as
the liquid phase (liquid level height: 10mm). No swelling or blistering was found on the coating, the color remained
unchanged, and the adhesion did not degrade after corrosion evaluation.

(5) For the corrosion resistance test of the coating sample at the maximum temperature, the liquid phase was 5%
NaCl solution, the gas phase was 10.0MPa (3.0MPa CO, + 7.0MPa N,), the test duration was 24h, the test
temperature was (130 £ 3)°C, and the pressure relief time did not exceed 5s. No swelling or blistering of the
coating was detected, the color remained unchanged, and the adhesion did not degrade after corrosion
evaluation.

(6)For the corrosion resistance test of the coating sample, when immersed in a liquid phase of 5% NaCl solution
with a pH of 12.5 (adjusted using NaOH) at 210°C under 70MPa pressure applied via N, for 24h, the coating
showed no blistering, and its adhesion remained unchanged.

(7)For the corrosion resistance test of the coating sample, when exposed to a liquid phase with a pH of 12.5 at
210°C under 100MPa pressure applied via N, for 24h, the coating showed no blistering, and its adhesion remained
unchanged.

After exposure to 210°C under 100MPa pressure applied via N, for 24h, the
coating showed no blistering, and its adhesion remained unchanged.
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