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Intelligent Downhole Tools and Equipment R&D and Manufacturing

R TE—&L

Geo-Engineering IPM

EFHSEEEEIE

Offshore Equipment Remanufacture

ah (X2) stRRHRHBBRATE
Heli Tech Energy Co., Ltd.
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REMARTNE, WRIE—MAY, SFRSESHEHE, WSEBRERZSAHESHLUNRSR. $I. FETFHEX,
Heli Tech Energy Co., Itd. is a technology-based oil and gas service company focusing on solving pain points for
clients. The main business includes: Intelligent Downhole Tools and Equipment R&D and Manufacturing, Geo-

Engineering IPM Service, Offshore Equipment Remanufacture, covering nearly all oil and gas fields in China, Middle-
east, Middle Asia and South-east Asia.
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P . . e « §EHEE1R1E Comprehensive ROP Enhancement
SEaeH F TERESEAAGIE . $t4r51 Wel Intervention
Intelligent Downhole Tools and Equipment SR

R&D and Manufacturing » FISHIZE Potential Tapping of Remaining Oil

IEEILHSFF A —R{ Unconventional Reservoir PM

(BH R IEF=—{A{¥, Workover & Stimulation IPM

R TRE—IMUIRSS

Geo-Engineering IPM Service

T & —{A{t, Geo-Thermal Development IPM

. BEHFHSRAESIE Well Control System Remanufacture
G v

:/$/EE WZ%%@%UJE « KTFHIZERGFEBHE Subsea BOP Remanufacture
Offshore Equipment Remanufacture

- EEEHRF(EESE Offshore Drilling System Remanufacture
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State-level High-tech Enterprise

REW TS

Tianjin SRDI Enterprise

RFEWM W HEAR P

Tianjin Enterprise Technology Center

E xR E b

National S&T Enterprise

REDRZAES W

Tianjin Leading S&T Enterprise

RET IR = W HE A

Tianjin Leading Enterprise of Strategic & New Industry
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Intelligent Downhole Tools and Equipment R&D and Manufacturing

e all

BRI OBABEEAAIREOSZN, AEPERIREEH 5 5R
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HELI devotes to the independent R&D and import-substitution of core

technology, delivering one-stop integrated solution for solving clients’

pain points, including:

FhHHEIER ROP Enhancement

P LR LCM Treatment While Drilling

BEEEY AR Hole Enlargement While Drilling
EHEMN, Casing Exit

ZEHIENL Coiled Tubing Operation

52%F]#5 Complex Fishing

FIRHIZE Potential Tapping of Remaining Ol
2eeshH T E 2% Intelligent Drilling Tools Series
#ees=H T B Z% Intelligent Completion Tools Series

FEEREZ M H12E A Intelligent Equipment & Robot



ZHERIR/(hERN
3D Modeling / Analogue Simulation
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A f','l s/ R
' Precision Manufacturing / Assembly

© BRRIEREENTIRSRHEINT T 2R

‘ Matured manufacturing system of precision and complex surface
- EENEEEFIERRRESENRR T

Dimension chain guaranteed by the completed quality control system

IAIRSS /AR H6(E

Onsite Service/ Workshop Maintenance

ZWFENNATREINESIZEARS
Experienced application engineers deliver onsite instruction
- B eemEiFE. . R®h. BE, WAEREESS

Dismantle, inspection & detection, assembly, test in workshop
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Geology-Engineering IPM

GAtRTRE—MUIRS RIRO T S TR P AIBRTES.

RO TLARSRHTEABR, RSB KNARMEIFREGHIEATTUMERISHR, MehHERS
ENMTERE, XK, FEMBEH3MRENSIATT AL E.

TREFIFIFERNFRERN, MREESE—IAMUIBSRAIIRSHIEM £, BEOH T TR RAEIFRINE
SmMBEBEACEENMBES, REERRIEZGEBITERESR, EENEELZEMRIVEIR FTAIB4ERE
BHER, (fEPREEARITE K.

Heli Geology-Engineering IPM Service is an organic combination of Geology Analysis & Engineering Operation.
Focusing on single well production enhancement, the Geology Analysis provides targeted & predictive research to
constantly optimize the program of drilling and fracturing on different stage of reservoir development.

The Engineering Operation is not simple accumulation of different product lines, but a integration of Heli
downhole tools matrix and delicacy management of project. Based on the specific geology and engineering
condition, a customized ROP improving program is proposed for each single project, maximizing the profit of
client by reducing well construction period.
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Complex Troubleshooting

BAREH

Technology Innovation

A EE

Cost Management

REER

Equipment Management

O
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A ¥ Contract Review hiclGR g
Project “ & Signing o
Geology
‘ Hand Over Analysis
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:I:it!'EE v—] EHtE
Land » =| Plan of Well
Remediation | L_=J construction
L
- I( O‘
D TEEFmtE
%E#IEMﬂIE SEOTH
’ w Drilling Waste ’ \ an(l:r:)?']eor:’[:)?
Di |
Isposa | l— Calculation
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gi Equipment Rig Site
Demobilization Preparation
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& Improvement Mobilization
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Completion m Ground
Infrastructure
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.M Fracturing ﬁ’- Rig up &

} Commissioning

& Cementing

$thFRENCIRSS $ESLITHI
Coring Drill Bit
Service Customization
\ L

! SRS O - ‘ @ BT AN
Drilling Fluid Drilling Motor
Service .)»(((. Geo- gﬁﬁz’h | Service

& ROP Improve
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Carbon Dioxide Utilization

CCUS

ANTEMBRIFLS LS TSI, L EHRIEEAR
RO, TMEFNMENRRNEIR, BCCUSIESIRT.,

HELI takes oil and gas stimulation as the economic goal, and carbon dioxide storage

as the environmental goal, to achieve a win-win of both value, which is an important
link of CCUS.
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— S| ixBIE/ER Carbon Dioxide Pre-fracturing

MHEE. 3. Bk a#EEREERIFIR, MEgEAZEEE T, FFEMEEEURIE
HERESHNEELUXREENEN, REF-ENRNSSII_SEEF, BOMRSR,
It has a good effect on low pressure, tight and strong water-locked sandstone reservoir,

which can not only replenish formation energy, reduce reservoir sensitivity damage and
improve the final recoverable reserves of reservoirs, but also realize carbon dioxide

storage and reduce environmental pollution while improving production.

—Six3KA Carbon Dioxide Flooding

BIERRATIAK. FRERELE, EESRELL, WRRNZEBIERRSSEH 8, &S
KRR SS — S RIErE, BDIRESR,

It can expand the volume of crude oil, reduce the viscosity of crude oil and improve the oil

flow ratio. The extraction effect of light hydrocarbon can improve the production of single

well, enhance oil recovery, and meanwhile realize carbon dioxide storage and reduce

environmental pollution.
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EEEY / Equipment Management Software
MABEFANEEEERHRAREN ST HITRBBIRMMFAIELER, B
ZRNTHRAEHERARMGHRFRBESME, SiF8FAimsl, Al
EpRIUS. \SIREFMINCEES NRKTS, REEEEARRR TFER
IKIREEUE. Heli performs full life-cycle tracking and preventive maintenance
with independent-developed software system. A series of projects have been
completed including HYSY981, SINOPEC KT-4, Gazprom North Star & North
Light, and a large number of data has been collected.

g;‘ {l’f‘ wr - “ r‘

: 'n_.ﬂ W
REEAE / Quality Control System
EHEBRETRNRESERRAPI Q2, ZAREZLEEGHFSIAE, MR
REMAG. FE. SN, B8, BE NKEERCHNEIPRTEIZEMN
OEMBABRITIARAE, MR RIEE. Heli has the most strict quality

management system certified by API, making sure the whole process strictly in k

accordance with standard, including tearing down, inspection, remanufacture,
assemble & test.

(REi4E(Z /| Bonded Maintenance

BNRERNRYHER, FHIMnl ARSI S(FMNY, BIRERD AIEREBRIX ‘ "
%, NeEXEGERREHEORARE, SR AR RKESYEFR ' |
HEERER RS ZE, Heli has the permit of bonded maintenance and the Y
strategic cooperation agreement with shipyard. Heli will offer better solution to

v EER RN ade oot

international deep-sea equipment, taking full advantage of geographical
location of Tianjin port, reducing the cost of import and export.

BFHSEERIE

Offshore Petroleum Equipment Remanufacture

ShFKEE2EGRBEEVSHEFRNES LS, SIRFKHFEENHERFEESRMEH
AAERIRERT MEERBHE, Heli provides OEM-level remanufacturing service for

well control system and drilling system of offshore drilling platform, especially deep-

sea platform.



1. ¥F#& / Tearing Down
RENZEESEIFRE, ESMHES NS EERFNERZSREINE.

A customer ID is applied in our system when receiving BOP. After tearing down,
all parts are marked with a job number.

2. iS55 R A& / Clean & Inspection
SHFEEERH. FE. BIHERZNERRS, HERIeE. EEURNR
ToiRiRME. All parts are degreased, cleaned, and sandblasted. Dimensional

inspection, hardness test, NDT are performed.

3. #810T / Rough Machining
SEFEEFHEEENE, WEEESARMETHENINT, A T—SRRRES
B, Once the plan determlned, parts that are to be welded are programmed
into the rough machining phase.

4. FE¥E{EE / Welding Remanufacturing
PASSIRSAMRIFIESR AR TES, BiEFIEREEERIE, F TR
F&MJJ. The parts is processed with GTAW by computerized temperature &

track control, and will be post heat treated.

5. ¥&B1I / Precise Machining
S BERRR B R RBUERHITEIE, MEERAREREER .
The remanufacture process is performed for key position with CNC equipment

to make sure OEM level quality.

6. )RI€M / Second Inspection
AT LRUBMEF TR INERTIRIR GG, RIRESEFER .

NDT and dimensional inspection is performed on components that were finish L2
machined per OEM standard. '——“‘/I
7. EEEMRAZIE / Acceptance

MEp———

SRTESMHEA RN EEYREH TR R IIEEAE I, FFasE
F &=, After all components have met acceptance criteria, they are
assembled and tested, and prepared for shipping.
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IZR RN FARRERANEE

FR EBER. RERRNDBEXRSFEENS, ULIMERRATIEE
MNERSHRERRLE, [ ZMBATFMX. FEE. CHE. G
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ZEINER: 29-280W
BRERE: 28-340V
EAREFEIE . 900-4700RPM
ENESERE: 0.06-0.74Nm
MifiE: 200 C

HAMR: 20-105mm
HEE: 0.012-0.3cm3/r
BEREI®E . 5000RPM
ENESLER . >80%
mi&: 200 C

&SE: 6-28Ah
T {EERiR: 0-5A
FFEREBJE: 5-48V
IE{EFEIR: <10A
MHig: 200 C
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High-temp Micro Servo Electro-hydraulic Control System

Miniaturization is one of the important goals of hydraulic technology research.
This system is an important achievement of micro servo-hydraulic technology,
with the significant advantages of small size, light weight and high power density,
which can realize the simple and efficient hydraulic system solution that cannot
be realized by traditional technology, and it is widely used in aerospace, deep
diving equipment, aircraft manufacturing, oil drilling tools, robotics, portable
underwater tools, portable hydraulic power station and other fields, with very
bright application prospects.

Rated Power: 29-280W
Rated Voltage: 28-340V
Rated RPM: 900-4700
Rated Torque: 0.06-0.74Nm
Temperature: 200 C

OD: 20-105mm

Flow Rate: 0.012-0.3cm3/r
Rated RPM: 5000RPM
Rated Efficiency: >80%
Temperature: 200 C

Hi-temp Micro Oil Pump Series

Capacity: 6-28 Ah
Continuous Current: 0-5A
Open-circuit Voltage: 5-48V
Peak Current: <10A
Temperature: 200 C

M

10 ORI RN R £ 2 o

Heli Tech Energy Co. Lid
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BEiRRE: 150°C-215 °C

BE&E: 120MPa

HMZ: @47.6mm

KE: <5.7m; <7m (FEERIND)
FEth

250 ~ 300 /)it / 200 ZNAT (BrEESAMNS)
HEE: 10 ~55 I/s (BURTERER )
JE5E: 50 ~ 200psi (BURTFEHER T K
HEE)

RIS SEE: 75~ 220psi
TBIRHGEL: <140s (fRHEE)
ERER: <1.2%

JeaREVER: <1.7 g/cm3

¥ ORI REN PR f I 2 o)

EMIREIR

HRHEE: £0.1°

BAEE: £1.0°
TEEEE: £1.0°
TEfiRES: 28000 4H
yusds: 1000g, 1ms, 1/2sin
fiE: 20g / 10 ~ 200Hz rms

B2 015

MESBE: 0 ~ 500API
MEFBE: £5%

ZfiBaEA: 1000004
BUBEE: LT 1 8z / API
EMADHPFE: LF 130mm
HEFFIEE: <30m/h
WEZFBUFRTE): 8~ 12s
Fush: 10009, 1ms, 1/2sin
M= 10g / 50 ~ 250Hz rms

BRI

ESEE: 0~ 500API

BURREE: LF 0.5 B{sL / API
MERBE: +3%

BXEESHEER: 72°/360°

EBESPEER: 200mm

TZfiBaEST: 1000004H

I NEEE:18 ~ 40V

HINEER: 30 ~40mA, 15mA@28V
fFushds (X 8 Yid): 1000g, 1ms, 1/2sin
fushds(Z4): 500G, 1ms, 1/2sin
fif=: 10g / 50 ~ 250Hz rms



. . N

14

Hi-Temp Resistant MWD

Overall

Max Temp.: 150°C-215 °C

Max pressure bearing: 120MPa

OD: ¢47.6mm

Length: <5.7m; <7m (with GR)
Battery lifespan:

250 ~ 300 hrs / 200 hrs (with GR)
Flow rate: 10 ~ 55 I/s (upon DC size)
Pressure drop: 50 ~ 200psi (upon DC
size and flowrate)

Mud Signal strength: 75 ~ 220psi
Mud Viscosity: <140s (funnel)

Sand: <1.2%

Mud Weight: 1.7 g/cm3

Directional

Inclination accuracy: +0.1°

Azimuth accuracy: £1.0°

Tool face accuracy: +1.0°

Storage Capacity: 28000 sets

Shock resistance: 1000g, 1ms, 1/2sin
Vibration resistance: 20g / 10 ~ 200Hz rms

(€]

Range: 0 ~ 500API

Accuracy: £5%

Storage Capacity: 100 thousand sets
Sensitivity: better than 1 Unit / API

Vertical Resolution: better than 130mm
Recommended speed: <30m/h
Recommended sampling time: 8~ 12s
Shock resistance: 1000g, 1ms, 1/2sin
Vibration resistance: 10g / 50 ~ 250Hz rms

Azimuthal GR

Range: 0 ~ 500API

Sensitivity: better than 0.5 unit / API
Accuracy: £3%

Focused Resolution: 72°/360°

Thin formation resolution: 200mm
Storage Capacity: 100 thousand sets
Input voltage:18 ~ 40V

Input current: 30 ~40mA, 15mA@28V

Shock resistance (X or Y): 1000g, 1ms, 1/2sin

Shock resistance (Z): 500G, 1ms, 1/2sin
Vibration resistance: 10g / 50 ~ 250Hz rms

F>

10 ORI RN R £ 2 o

Heli Tech Energy «
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A ES T Bi=HIE=s

PRIV iR es i R R D AR R H B R S IRIAT B F
(REIPRaRfaE AT, fAH TKFEHEBEIIMRES, 1ZEIfREs
] LUERSEGSERT AT RIS, ASCERERNES.
PRRRENIRITE R T KRR E S A SR EFI SRR E1ERE,
155 RHMEENAIMERZEANES, IBRESIFRHIEES
[ERRERARNE L HATH R EAREELE, BIER
I IEXSER I PRERRIMNRMTEMERE. M HHARRNREEE ST
BEBHT TP, RIMMREERIIARARITESK,

KE 1445mm
AMZ 145mm
=8 100kg
1 BERER 3.5A
= KUERE 28V
. R
| BRAES] 30 MPa
’ B 0.016 cm3/4t
BELEIR 3000
| | BAtE 6000
B 200 C
BEER D
FEES &S] 8-10 I
B 120-240 C
£ 45-90 MPa
KAFAZ <2%

M

¥ ORI REN PR f I 2 o)
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Reusable Electrical Downhole Packer

In response to the problems of mechanical packer seating pressure
control and repeated seating seal cylinder damage, which significantly
reduces the stability of the packer, the horizontal well electronically
controlled packer has been developed, which can be seated and
unsealed at regular intervals or in real time, and can realize the sealing
of any layer section. The design of the packer takes into account the
repeated seating times of the horizontal section and the pressure-
bearing performance of the seal, especially the cooperation between
the micro-motor and the micro-pump to ensure the maximum output
torque and the compression seating of the packer cartridge in the '
permitted casing space. The performance of the electronically |
controlled packer in terms of temperature and pressure resistance,
output torque and seating thrust was evaluated through indoor tests,
and the relevant performance indexes all met the design requirements.

— ey . P
R e (
220 —

Length 1445mm
(0]D) 145mm
Weight 100kg ;
Rated Current 3.5A -
Rated Voltage 28V '=
Piston Pump .
Max. Pressure 30 MPa !
Output 0.016 cm3/round . ’
Rated RPM 3000
Max. RPM ($10[0]0) ‘ ‘
Temp. 200 C 1 7
Rubber Element
Seal Pressure 8-10T
Temp. 120-240 C
Pressure 45-90 MPa
Permanent Deformation <2%

M

10 ORI RN R £ 2 o

Heli Tech Energ
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FiZEKTHR

THIME

KR HHEREMAFNEEREERA T, KIKRERERR
ZimENErRE]. EAANRFEEHREREERRIR T, EI
PEEXEHEHEE, HTAEIMEREERITHZE
EFEKEE. SHBFE/KSIREDEEGES, BETA
REOKBRARRERKOFR, EEXEZEIKEKR. %
BRARMN AR NATHETKHNESEE, ‘RETKHIIR
FEE, LWEN. 5. EREXKEN.

BE 110kg
KE 1800mm
HME 114mm
e 60mm
H¥E 350N.M
£5 70MPa

¥ ORI REN PR f I 2 o)
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Electrical Water Flow Regulator

Introduction

Water flooding is the most conventional way to supplement
formation energy in oil fields, and the effect of water flooding is
directly related to the production capacity of oil fields. Under the

premise of not changing the original packer structure, automatic
control device of layered water flooding is added, and multiple
sets of electronic water distribution devices are controlled step by
step by special motor and deceleration device. Each set of
electronic water distributor can adjust the opening and closing of
k

different flow water spout of the water distributor at this level

according to the control instructions on the ground, until it meets

the requirements of water injection at the level. The application of
this technology can be applied to the surface repeated allocation

of water injection well, improve the scientific management of

water injection well, and realize the efficient, reasonable and

accurate water flooding purpose.

Weight 110kg
Length 1800mm
oD 114mm
ID 60mm
Torque 350N.M
Pressure 7/0MPa

10 ORI RN R £ 2 o

Heli Tech Energ N
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RIZEE

THIME

ETRINSTXREA, B FSKEDPK s NIRRT
NEBEREES, HREENERSFGIES, BIHT
IRt HMEETMMRERSE, SCILEERIFFRIE.

EE 120kg
KE 1800mm
R ES 143mm
A 48mm
==hic) 14.4V, 3.6A
EA 120N.M
£ 70MPa

-4+——Pulse 1—»4——Pulse 2—» <4——Pulse 3—»<4——Pulse 4—»4——Pulse 5—»

-t

FSK FENRkm&zE

M

¥ ORI REN PR f I 2 o)
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Electrical Sliding Sleeve

Introduction

Pump-based technology, multiple switching, sends
commands to the slip sleeve by two methods, FSK
pressure pulse or input magnetic ball, and the signal
is detected by the built-in pressure sensor to control
the micro-motor and micro-hydraulic system through
the downhole logic terminal to realize the switching

action of the slip sleeve.

Weight 120kg
Length 1800mm
oD 143mm
ID 48mm
Battery 14.4V, 3.6A
Motor 120N.M
Pressure 70MPa
<—Pulse 1—<——Pulse 2—#<——Pulse 3——#<—Pulse 4—<——Pulse 5—

-ttt

FSK pressure pulse sending

10 ORI RN R £ 2 o
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FiEREthSIETEIA TR

THNME

FrEBfEis TRR— S RAEDKAEH S imtEaliE R K]
ROBEEE TR, - mAEREMSTIMEE. EER. RERE
MEEBENEREE, RESEEEANEBTHE, BEIER
RRBAIMERNENIKMESZMN, BEBRANREGRFASE
BiXRE. &, DENESHELESES, Wi
179Kz, ATLASEIITAZTOPRRAE A KA,

KBSER

« TEEDBPESISIN, AL TIRETRRREGE R KA

- WERERGEIVIMAMR L, STRIEHESHIASEN,
- =iRFEithEME, TRIJERNAZI200/N\eT, FTFEH FAHE.
B4, BFEAME;

- TEREFERT, JLUCERH NED. BEERTERERSS

HITIERE,
THSH

TEIMZ 8"
TERREZ 2-7/8"
FHRRE 1500 klbs
TR 120 kft.lbs

EEfLEE 3

=EFLRY
RBEZR 180
ENEFR 15000 psi

¥ ORI REN PR f I 2 o)
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Electrical Bypass Circulation Tool

Introduction

The electrical bypass circulation tool is a remote activated drilling tool
using pressure wave control. The tool integrates a variety of micro
motors, piston pumps, hydraulic valve sets and temperature and
pressure sensors, and uses a high-temperature battery pack to supply
power. The pressure sensor detects slight pressure pulse signal
changes, identifies, processes and analyzes the pressure signal
through an embedded software and hardware system and specific
algorithms, and gives control commands to drive the power

components, achieving infinite remote activation and deactivation.

Features & Benefits

« Infinite remote activation and deactivation by pressure pulse;

« Micro hydraulic system guarantees higher reliability;

« High-temperature battery pack delivers working time of 200 hours;

« Downhole pressure and temperature can be measured by sensor

and be recorded by the storage unit of the tool.

Specification
oD 8"
ID 2-7/8"
Tensile Strength 1500 klbs
Torsional Strength 120 kft.Ibs
Quantity of Bypass Hole 3
Size of Bypass Hole 42mm
Temperature Rate 180°C
Pressure Rate 15000 psi

10 ORI RN R £ 2 o
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Fa=AIEI7]

=5 D TE/NE

F BT R — SRS ST, BT ARG

- STERSBOA TEEIETE, TUETHTHES. W

| WER | emHTEMEITE, BADESER. FRIERGS. %

ST RGER 3 ML, 1 NRERRIEE, SHERE, o

i ISCETUSTURES. FBEE. EBYE. B5E. B, MAIEERRER
GENESTHEY, \HEEORER, B RS TE

B, HORSKITSHEER, THATHMIEE, ETEIHATIE 0

{FEEHTEITHE,

mmze| NHETER

- e, TR, ROETREER;

. REHETSE, EEETETE, BERD, MEOTE;

. —RNFHETHITERITEIRIE;

. ARG MIEEEL S I

. ALLERATLINRAORES. ST, SIS,

THRSH

TEIME 2-1/8"
YIESEE 2-7/8" - 5"
FERER 25000psi
BEER 180°C
FEVREEK 600 ~ 1000VDC/2A

¥ ORI REN PR f I 2 o)



-9 N\ \\Gpr

Electric Internal Cutter

Introduction Eeif,z:o'

This is a downhole internal cutting tool using single/multi-core cable

for power supply, which can be used for cutting downhole all types of Fli

downhole string with the advantages of accurate cutting point, I énchor
ection

smoothness and speed through the whole process of monitoring by

the upper computer system. The system integrates 3 micro motors, 1

hydraulic pump and valve set, and multiple sensors, which can
monitor various parameters such as depth, voltage, current, speed,
torque, feed distance and hydraulic system pressure in real time. i

When run to the specified depth, the system is controlled by the }

upper computer system, which opens the anchors in turn, starts the

Cutting

main shaft rotating and to execute the cutting operation. :
Section

Features & Benefits

« 100% electric power supply, and no circulation is needed;

 Hydraulic anchor to reduce vibration and to smooth the cutting;

« Multi-cutting in one trip;

« Visible parameters provided by upper computer;
« Used for casing, tubing and DP of all rates.
Specification
OD 2-1/8"
Cutting Range 2-7/8" - 5"
Pressure Rate 25000psi
Temperature Rate 180°C
Power Supply 600 ~ 1000VDC/2A

10 ORI RN R £ 2 o

Heli Tech Energ
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RiEfEthREEFIH

THRE

BT HAREEFEAICR. ROREN=MNESER, BIE

Weh BAERRIRDESFIMEDHITEFRN, BHEERFAFE

REENDIPMES, BiETER, TEF. KRAFMEENERIEK

SRR EEBTIREES, A ARIEE 7SR EFIE.

KBSER

- =FpanomEERiEill, RME, TEAMEER, mEAD
BRGESNE, FENEMEI Y SERERTEERM.

- IZUERIEAR, RAFRGLSR, DRSS,
SRBEEMNIKIEE Rth, oROBHKGE, WARRS R
S IERES .

- BUEAIVER, SLAEREESD A, EFAENE, AE

12 HATREFTINE, &S 7 SHCENRL,

=E )
LEAGES NC50 BOX*PIN
TERK 3356mm
TERIMZ 171.45mm
TERREZ 59mm
TUEZER 70MPa
NGRE 150°C
T {EAtdiE] 220 ~250h
AR 110t
UHRE 110000N.m

M

¥ ORI REN PR f I 2 o)
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Electrical Drilling Safety Releasing Tool

Introduction

The Tool integrates the measurement modules of rotational speed, vibration
and pressure to determine whether to release by detecting the rotational
speed and vibration signal of the drilling tool, and then sending the pressure
pulse signal from the surface to the bottom of the well to activate the tool. It
adopts micro-motor rotation to drive the reversing valve set to switch the oil
circuit and use the liquid column pressure to perform the releasing.

Features & Benefits

« The three command streams are integrated and detected with high
reliability, and the tool has a full internal through-hole, which can be
accessed to any position of the drilling tool combination and will not

affect other instruments and directional tools.

« The tool adopts different command flows and is activated in multiple
stages in a ladder, which is especially suitable for dealing with long
distance stuck drilling and separating bottom hole drilling tools in
sections, greatly improving the ability to deal with stuck drilling accidents.

+ The releasing instruction can be sent within 5mins and the releasing

action can be completed within 1 min.

Specification
Connection NC50 BOX*PIN
Length 3356mm
oD 171.45mm
ID 59mm
Pressure Rate 70MPa
Temp. 150°C
Working Duration 220 ~250h
Tensile 110t
Torsional Strength 110000N.m
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TRESH
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Hydraulic Impacting PDM

Introduction

The Hydraulic Impacting PDM uses a newly designed energy
distribution system to increase drilling performance in areas where it
is a challenge to maintain ROP. The tool combines the torque and
rotational speed from a mud motor power section with a high-
frequency axial oscillation directly in the BHA. The Hydraulic Impacting
PDM allows for application-specific setups and is compatible with
both fixed cutter and roller cone bits. This 100% mechanical system

maintains contact with the formation and reduces weight stacking

___<_.,,f,,,,‘
e
————n

from friction on the BHA, all while amplifying the cutting interaction

of the bit, enhancing its rock-failing properties.

Features & Benefits

* Increases ROP - Combines axial movement with rotational torque
and speed to improve bit efficiency.

+ Reduces friction - High-frequency axial motion configured
specifically for specific application.

+ Improves weight transfer - Oscillates the BHA up to 12 times/s

» Prevents bit damage - Activated with weight on bit, and disengages
when off bottom.

« Innovative engineering - Oil-seal allows for 100% flow to bit.

« Compatible with most common power section configurations

Specification
OD (in) ) 6-3/4 8 9-5/8
Max WOB (Ibs) 30000 44000 55000 80000
Total Weight (Ibs) 1350 2400 3900 6900
Hole Sizes (in) 6 to 6-7/8 | 8-3/8 to 9-7/8 | 9-7/8 to 12-1/4 | 12-1/4 to 16

M
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THSEH
TEMR 5" 6-7/8" 9-1/2"
B 900-1800 Ibs | 1120-3370Ibs | 2700-4000 Ibs
TEsmER 10-25 Hz 10-25 Hz 15-25 Hz
R L{FRE 180 180 180

BHERT 5-7/8"-7-7/8" | 8-3/8" - 9-7/8" 12-1/4" - 17"

TEAEE 200-400 gpm | 300-600 gpm | 570-1200 gpm
RAHE 2500 ft.lbs 14000 ft.Ibs 22000 ft.Ibs
TEER 580 psi 700 psi 650 psi
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Oscillating PDM

Introduction
Oscillating PDM incorporates high-efficiency PDM and pulse \/
generating sub. The pulse generating sub converts the rotational
movement of rotor into mud pulse. The pulse act inside the tool,
creating radial and axial high-frequency oscillation, improving ROP

and reducing the risk of pipe stuck.

Features & Benefits

The PDM directly provides power to pulse generating sub. In this
way the total length of tool can be shorten, the pressure drop can
be reduced, and the maintenance cost can be better controlled.
Multi-dimensional drag reduction.

The near-bit oscillation helps to improve the efficiency of rock

breaking.

No impact to MWD signal.

Compatible with both PDC drill bit and tri-cone bit.

Specification
oD 5" 6-7/8" 9-1/2"
Oscillating Force | 900-1800lbs | 1120-33701bs | 2700-4000 lbs
Frequency 10-25 Hz 10-25 Hz 15-25 Hz
Max. Temp. 180 180 180
Bit Size 5-7/8"-7-7/8" | 8-3/8"-9-7/8" | 12-1/4" -17"
Flow Rate 200-400 gpm 300-600 gpm | 570-1200 gpm
Max Torque 2500 ft.Ibs 14000 ft.Ibs 22000 ft.lbs
Pressure Drop 580 psi 700 psi 650 psi
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Shock Tool

Introduction

Shock Tools are typically placed in close proximity to the drill bit.
This will extend the functional life of the bit by reducing bit bounce
and minimizing the dynamic impact loads on the bearings and/or
cutters, in turn increasing the rate of penetration (ROP).

Shock Tools can also be placed directly below the LWD and MWD
directional drilling tools to prevent the severe cyclic loads from
damaging the equipment. Including a Shock Tool in the BHA will
reduce the stresses created in drilling and dramatically improve

overall operational success.

Features & Benefits

+ Absorbs and reduces vibration induced drill string failures.

« Disk springs greatly minimize impact on drill bit and increase ROP

+ Pressure compensated to effectively decrease excessive pump
open effect.
o g 1
Specification {
(0]D) 12 9-1/2" 8" 6-3/4"
ID 2-13/15" 2-13/15" 2-3/4" 2-1/4"
Tensile Yield Strength (kN) 5950 5370 3870 2640
Torsional Yield Strength (kN.m) 330 148 100 73
Axial Load to Fully Compress (kN) 445 445 556 445
Spring Rate (N/mm) 2600 4300 5400 6100
Travel Up (mm) 64 84 44 44
Travel Down (mm) 178 102 102 76
Length (m) 3.7 3.3 3.8 2.9
Weight (kg) 1600 1000 730 390

M
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TS
M2 | HER | RaEE | BR | M | EE | EFEE
(im | (gpm) (H2) (psi) | (kibs) | Q) | " (Hrs)

8 500-1000 9-18 400-550 [ 670 | <180 400

6-3/4 | 400-600 13-19 300-550 | 570 | <180 400
4-3/4 | 150-300 11-20 300-550 | 260 | <180 400
3-3/4 80-160 11-20 300-550 | 190 | <180 400

M
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UltraShaker

Introduction

Ultrashaker creates axial oscillation using hydraulic energy while

drilling to reduce the static friction between wellbore and drill string,

thus the ROP can be increased dramatically. Such reduction of static

friction produces two direct results: to reduce weight stacking, and to

reduce stick-slip. All benefits brought by Ultrashaker are based on

these two results: reduction of weight stacking helps to improve WOB

delivery, to control tool face, to protect bit, to save runs, to reduce

compression of drilling string, and to reduce the risk of getting stuck;

reduction of stick-slip helps to protect bit and drill string, to reduce

torque fluctuation.

Features & Benefits

To enhance ROP especially in sliding mode.

To protect motor and drill bit.

To better control tool face.

To reduce the risk of pipe stuck.

No interference to MWD signal.

Optimized piston assembly design to decrease the pressure drop.

Optimized spring configuration to create more stable oscillation.

Specification
oD S o Frequency FIREEEUITE Max Pull | Temp. | Circ. Hrs
(in) REUS (Hz) Drgs (klbs) (°C) (Hrs)
(gpm) (psi)

8 500-1000 9-18 400-550 670 <180 400
6-3/4 | 400-600 13-19 300-550 570 <180 400
4-3/4 | 150-300 11-20 300-550 260 <180 400
3-3/4 | 80-160 11-20 300-550 190 <180 400

M
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R ASARR (deg/100ft) 25 20 14

M

¥ ORI REN PR f I 2 o)



9 N \ \Gr

Torque Buffer

Introduction

The Torque Buffer consists of a set of mechanical-hydraulic structure
placed in the lower part of the drill string. Under normal, stable
conditions, the tool will transfer torque and weight to the bit as a
passive part of the Bottom Hole Assembly. However, if the bit
becomes unstable, the torque buffer will intervene to regulate the
forces and the depth of cut. In practical terms, this means that the
momentary response / closed-loop function of the torque buffer
prevents the escalation of local instabilities into destructive

vibrations. The tool functions continuously, and no reset is required.

Features & Benefits

« Control drilling dynamics by eliminating damaging torsional
oscillations generated from the bit and/or an under-reamer.

« Improve drilling efficiency, increase ROP and reduce cost per foot.
The tool adjusts the depth of cut dynamically to maintain a
constant torque on the bit. This permits the use of sharper more
aggressive cutting structures to maximize ROP.

+ Protects BHA components & bits from shock related failures

+ To reduce operation risk, particularly in high cost operations.

4 ke

T TR T YT TRy vy
A % 4 3 5 3 2 A PP

b oo b by b
Y

e ~ .\\I_=-.‘-‘.-.A,-.~J
u!.m- -:.‘"nunv.v

Specification
Max OD (in) 4-3/4 6-3/4 8-1/4
Min ID (in) 1-3/8 2-7/16 2-7/8
Max WOB (klbs) 33 66 100
Max Torque (kftlbs) 9 30 35
Max Flow Rate (gpm) 400 925 1500
Max DLS (deg/100ft) 25 20 14

M
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Cutting Bed Cleaner

Introduction
The Cutting Bed Cleaner has developed patented hole cleaning

technology to maximize hole cleaning efficiencies while drilling, safe
rig time and reduce drilling costs. The structure of Cutting Bed Cleaner
produces a number of hydro-mechanical effects resulting in safer and
faster drilling with less time spent on cleanups.

The tool is designed in the form of a joint of pipe to drill large and
highly deviated holes. It is a new generation drill pipe designed to
address ECD and annular pressure issues in horizontal and ERD wells.
The tool provides full and immediate degradation of cutting beds
while keeping more cuttings moving on the high side of hole where
fluid velocities are highest. The hole cleaning functions are achieved
through three effects:

Scooping: Cutting deposited on the low side of the hole are
mechanically eroded and lifted from the bottom of hole.
Recirculation: Once lifted, cuttings are circulated on the high side of
the hole, where fluid velocities are the highest.

Transportation: Regardless of energy input on the cuttings during the
recirculation stage and cuttings will eventually resettle to the low side
of the hole due to gravity. The conveyor belt effect is established to

continuously transport of cuttings to the surface.

Features & Benefits

» Reduce total circulating time and wiper trips.

» Reduce or eliminate reaming and sweeps.

0

» Reduce torque and drag and increase ROP.
+ Mitigate drilling risks and smooth casing runs.

+ Extend service life of the drill string.

M
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Multi-activation Bypass Tool

Introduction

Multi-activation Bypass Tool is a drilling tool for pumping LCM material

and hole cleaning. Multiple times of activation and de-activation can be

realized by dropping multiple groups of balls.

Features & Benefits

« To enable the aggressive pumping of different types of LCM material.

« Multiple times of activation and de-activation.

« length of ball catcher can be adjusted for more times of mode switch.

i

T

3

|

!
!
»

Drilling Mode Drop Act. Ball Drop Shear Ball
Bypass Mode De-act. Ball Drilling Mode
oD 4-3/4" 6-1/2" 8"
ID 40mm 50mm 60mm
Temp. 200°C 200°C 200°C
Circ. Hole size 20mm 28mm 34mm
No. of Circ. Hole 2 2 2
Activation Ball OD 45mm 57mm 65mm
De-activation Ball OD 23mm 31Tmm 37mm
Shear Pressure for Act. Ball 5-7Mpa 7-10Mpa
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Dual-way Hydraulic Drilling Jars

Introduction

becomes stuck. The Jars can easily be racked as part of a stand of drill
collars because it is similar in length and diameter, and has compatible
connections and slip setting areas. In the drilling mode, the jarring
mechanism is disengaged and is not affected by normal drilling

conditions or torque.

Features & Benefits

High tensile strength for higher impact service capability.

!
The Dual-way Hydraulic Drilling Jars are capable of delivering (an extra ’
heavy) with (the maximum Impact/ Impulse values) when a BHA ‘

|

L

Straight push and pull operation for easy jar operation.

Large through bore for passage of instruments.

Negligible pressure drop through Jar.

High over-pull capability, long free stroke and high impact capability. N

Redundant dynamic packing to prevent washouts and provide long
down-hole service.
Jar can be placed in the BHA per customer request using a Jar

placement program.

g

Lo |

3

Specification
oD D Tensile yield | Torsional yield UP Down
(in) (in) strength Strength stroke | stroke -
(klbs) (kft.lbs) (in) ) |
3-3/8 1-1/2 236 6.8 7 7
4-3/4 2-1/4 492 19 8 7
6-1/2 2-3/4 964 55 8 7
8 3 1621 98 8 7

M
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Hydraulic Drilling Reamer

Introduction

The Hydraulic Drilling Reamer is widely used in different types of drilling
condition. Reliable hydraulic actuation is provided by the Z-Drive reamer
cutter block deployment system. When activated from an activation ball
dropped at surface, the Z-Drive system pushes the cutter blocks upward
and radially outward to the fully open position, facilitating rapid cutout
and ensuring a full-gauge, concentric borehole. When pumping stops,
the cutter blocks retract. Dependable retraction of the cutter blocks
helps avoid stuck BHAs. Integrated jet nozzles and flow paths improve
evacuation of cuttings while drilling. The reamer enables full flow

through the BHA in both open and closed positions.
Features & Benefits

Improve drilling performance.

Provides on-demand wellbore enlargement.

Ensures full-gauge concentric wellbores.

Unlimited activations regardless of wellbore inclination.
Full-flow capability in reaming and non-reaming modes.

Effective cleaning of borehole with integrated jet nozzle & flow paths.

Specification
Reaming size (in) 14-1/2 | 12-1/4 | 11-3/8 | 9-7/8 7 3-1/4
Hole size (in) 12-1/4 | 10-5/8 | 9-1/2 | 8-1/2 | 5-7/8 | 3-3/4
Tool OD (in) 12.19 10.56 9.44 844 | 584 | 4-1/2
Tool ID (in) 2 1-3/4 1-5/8 [ 1-1/2 | 1.06 [ 0.875
Max FR (gpm) 1200 950 900 700 400 160

M
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Infinite Acting Drilling Reamer

Introduction

The Infinite Acting Drilling Reamer, hydraulic actuated on demand,
enables fast activation and effective hole enlargement, delivering
improved casing running and cement clearance.

An track-type flow activation system, combing two series of tracks, is

utilized to switch between two operation modes on demand by "
changing flow rate on surface. +
The reamer is effective in a variety of formations where ‘

simultaneous drilling and hole-enlargement reliability are required. o r..f,

The reamer’ s one-piece & balanced design increases the load and _
torque carrying capability while reducing drilling-generated " i
vibration. ‘

Features & Benefits

Specification
oD 8" 9-1/4"
ID 2" 2"
Enlarged Hole Size 9" ~ 10-1/4" 10-1/4" ~ 11-3/4"
Minimum Pilot Hole Size 8-1/4" 9-1/2"
Maximum Flow Rate (gpm) 750 gpm 750gpm

p—

Unlimited activation regardless of wellbore inclination.

Full flow capacity in reaming and non-reaming modes.

Deployment and retraction of PDC block in minutes.
Effective cleaning of borehole with optimized flow paths.

Ensure full-gauge concentric wellbore.
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Rotating Casing Scraper

Introduction

The Rotating Casing Scraper is designed for the removal of mud,
cement, bullets, rust, scale, paraffin, perforation burrs and other
obstructions from the inside walls of casing, helping to run different
types of string smoothly and safely, e.g. packer running and sitting.
The Rotating Casing Scraper is short and compact, utilizing a simple
one-piece mandrel design constructed to be rugged, yet simple to
operate and maintain. The scraper conditions more surface area than
other tools on the market, which can be rotated and allows normal
flow rate to pass through. The Blades are precision cast from high-

quality wear-resistant tool steal with special heat treatment.

Features & Benefits

+ The relative rotation happened between knives assembly and body,
meanwhile the knives assembly is relative still to casing when
rotating the drill pipes.

« disc spring is utilized to provide larger elastic force with wider
expansion range.

+ Specially designed knives scrape cleaner and smoother with the

capability of self-cleaning.

Specification
Casing Size Knives OD Connection
5-1/2" 133~115 mm NC31
7" 170~146 mm NC38
9-5/8" 238~210 mm NC50
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: SRR TR TS mE P PR EH T T ESRIEREH

RNIR, SfEEsehErHEEHET B, ZTERERE
AuEAERIEE, BUENAEE, TEREDLR, BFE
1000psitfa, FHHENEE T, TMIHYEEEITRNEIXa4h54
FEREHEE, BB SRR B SR E GBS TRl
B, fErERhEAREIEEE, BRIEERIAEEIR T EETIZRYEE
B, BE—X{TIEER30°, #ERRE, EEEEEER TR
eiuE, WREGRRT, TR hEiiEHRVE, SHEEH
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KBS R

« TRNFESETEEA,

- =HERL.

- EHEER, ETIERERAER.

- IERRIEHIREIE.

- FFHEHEERATETeEE M E B,

TRESH
AMZ (in) 1-3/4 2-1/4 2-7/8 3-1/8
M4Z (in) 0.312 0.39 0.75 0.95
S 1" AMMT | 1-1/2 AMMT | 2-3/8 PAC | 2-3/8 REG
BEES (psi) | 500-1000 500-1000 1000-3500 | 1000-4000
i8I (Ibs) 43000 43000 80000 95000
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Coiled Tubing Indexing Tool

Introduction

The tool is designed for coiled tubing applications in which a high-

-

torque downhole rotation of the lower string is required—e.g., CT

drilling, or hook-wall overshot use for fishing below the tail pipe. The
tool is operated by flow activation. By increasing the flow rate, a
pressure is achieved at the tool whereupon a piston will stroke
downward. This downward movement rotates a drive shoe by means
of a helical driveshaft, converting linear motion into torque. The
torque is transmitted to lower BHA through a special clutch system.
The degree of orientation imparted is dependent on the distance the
piston moves. The drive shoe will normally rotate 30° in a single cycle.
To repeat the cycle, the flow rate is reduced back to normal circulation,
the piston will automatically return to start position so that the tool is

reset. The cycle can now be repeated as before.

Features & Benefits

+ Stepless clockwise orientation.

« Maximum high-torque capability.

» Simple and robust orientation mechanism.
+ Precise rotational control.

+ Locking at any new position by reducing fluid volume.

Specification
OD (in) 1-3/4 2-1/4 2-7/8 3-1/8
ID (in) 0.312 0.39 0.75 0.95
Connections 1" AMMT | 1-1/2 AMMT | 2-3/8 PAC 2-3/8 REG
Act. Pressure (psi) 500-1000 500-1000 1000-3500 | 1000-4000
Tensile Strength (Ibs) 43000 43000 80000 95000
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BNEELHEDAR ZNRTEMAH MEL TR, SFE
gt MishLAIRTIEIE,
R TENIN TS RERERR E B, RESSRERN
o ANERRIhEARZEES]), BZTIRE, HRAE]R.
H SRR L ERRITISRANHAR, R EBE AT
ME-FEEEE, ENERREME, NmREERIERED.

THSH
R | mwtt | @ PS50 | BOMHE | EAHE | BAEE | BAER

1-11/16" | 5: 6 | 50 ;,’5_';‘; 95 lom | 170 lpm | 247 Nm | 7.5 MPa
21/8" | 5:6 | 60 é}% 76 lom | 189 lom | 347 Nm | 9 MPa
2-7/8" | 5:6 | 35 fé% 227 lom | 454 lom | 640 Nm | 5.2 MPa
27/8" | 5:6 | 47 51’5-'?% 189 Ipm | 473 lpm | 875 Nm | 7 MPa
27/8" | 5:6 | 70 ;,;% 76 lom | 303 lpm 1048 Nm| 10 MPa
318" | 7:8 | 30 EO’;; 303 lom | 636 lpm [1342 Nm| 12 MPa
312" | 5:6 | 30 595-'/6; 227 lpm | 636 Ipm |1133 Nm| 12 MPa
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Coiled Tubing PDM

Introduction

HELI efficient Coiled Tubing PDM has been widely used in a variety of

downhole conditions, including milling, sidetracking and cutting.

High precision mud lubricated bearings machined from premium tool

steel provide uniform and stable load distribution and greater WOB

resistance with easy disassembly and lower maintenance costs.

Using high-performance rubber for greater power and torque output,

the rubber has better elastic-hardness balance, and is more resistant

to high temperature and corrosion, resulting in longer service life.

Specification
RPM Max Max
(0]) Robe | Stage | /FR Min FR | Max FR T Pressure
orque
(r/1) Drop
1-11/16" 5:6 5.0 3.42 951lpm | 170 lpm [ 247 Nm | 7.5 MPa
2-1/8" 5:6 6.0 2.73 76 lpm | 189 Ipm | 347 Nm | 9 MPa
2-7/8" 5:6 3.5 0.82 | 227 lpm |4541pm | 640 Nm [ 5.2 MPa
2-7/8" 5:6 47 1.00 | 1891lpm |[473Ipm |875Nm | 7 MPa
2-7/8" 5:6 7.0 1.40 76 lpm [ 303 Ipm |1048 Nm| 10 MPa
3-1/8" 7:8 3.0 0.48 | 303 Ipm |636Ipm 1342 Nm| 12 MPa
3-1/2" 5:6 3.0 0.65 | 227 lpm | 636 Ipm (1133 Nm| 12 MPa

M
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THNME

N EETARANAN EERESNKERHRREY. BHhER
RFTH TR, SFREMKERRGTEEERAE, METERRER
RIERFEXEZ, TEHRARYERMIRHNGEA.
mESE=

- TBEAESNN, FERRXE, BN EREH.

- IRTERATREIFHR, ARREST/KIRERERIAT I,
| - EARRERTD.

« BIRAFHAEREZRYD

- THRSISESRTEER, BIAHRRE

| TRSH

| GAESHEEYER

\ H= (gpm)

| XA 500psi 1000psi 1500psi 2000psi 2500psi

| 0.062 in 2.2 3.1 3.9 44 5
0.078 in 3.5 5 6.1 7 7.9
0.094 in 5.1 7.2 8.9 10.2 11.4
0.109 in 6.9 9.7 11.9 13.8 15.4
0.125in 9 12.8 15.7 18.1 20.2
0.14 in 11.3 16 19.6 22.7 25.4
0.156 in 14.1 19.9 24.4 28.2 31.5
0.171 in 16.9 23.9 29.3 33.8 37.8
0.187 in 20.2 28.6 35.1 40.5 452

M
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Venturi Vacuum System

Introduction

A venturi tool is used to clean up junks or debris at bottom of hole
with venturi negative pressure principle. The high-velocity flow
produced by nozzles create vacuum effect inside the tool, and thereby

the junks at bottom of hole are sucked into the tool.

Features & Benefits

+ Low pressure and low risk of lost circulation to protect reservoir

 Apply for high lost circulation well without return. The tool works
once the fluid level in the wellbore higher than the depth of nozzles

« Larger negative pressure sucking force |

« More sand can be caught within one trip |

« Milling tools can be connected at bottom to break bonding

Specification |
Flow to Create a Given Pressure Drop |
' Flow Rate (gpm) ;
Nozzle Size
500psi 1000psi 1500psi 2000psi 2500psi |
0.062 in 2.2 3.1 3.9 4.4 5
0.078 in 3.5 5 6.1 7 7.9
0.094 in 5.1 7.2 8.9 10.2 11.4
0.109 in 6.9 9.7 11.9 13.8 15.4
0.125in 9 12.8 15.7 18.1 20.2
0.14in 11.3 16 19.6 22.7 254
0.156 in 14.1 19.9 244 28.2 31.5
0.171in 16.9 23.9 29.3 33.8 37.8
0.187 in 20.2 28.6 35.1 40.5 45.2

M
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THNE
‘l WHE DT LR FFIHELRFHELPHNRES Z EEENN
gl =ZNEKT, BEHOBRESE, seEekSEEEMHN
RAE ME’JtJJ*U WHEITDRIIEEEM2-3/8" £60" , BAR
HRRE, TieEP. RO, SIMEKRETKE, T
EEL,
NBESS=

z:g,r [ESHAERED, BEEHTX.

JERIHIBETERFE.

. &BKHJ_ FREY, FEZERIEEER.
« BREERJERERIRENRIHEEET] kA ER AR EN BB R ERE.
« HERITRTEREER T EENIL.
- DRI UIRKSIHEEAZ2NRETE, ZOFBET LT

BERE, HROsERIMIEIE.
 JJRTRIBEREIIEISE AR T MEMIRTT, HOMENEE.

TR

HMZ (in) PIEIRS (in) S BRAGKIT
1-7/8" 2-3/8" 1" AMMT 3-5/8"
2-1/8" 3-1/2" to 5-1/2" 1-1/2" AMMT 6"
4-3/8" 5-1/2" to 9-5/8" 2-7/8" REG 8"-12"
5-3/4" 7" to 16" 3-1/2" REG 9"-21"
8-1/4" 9-5/8" to 36" 6-5/8" REG 12"-58"
11-3/4" 13-3/8" to 60" 6-5/8" REG 19"-69"
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Hydraulic Pipe Cutter

Introduction

The hydraulic pipe cutter reliably servers single or multiple strings of
casing for fishing operation and well abandonment. Three heavy-duty

cutter arms, dressed with crushed carbide, are capable of completing

an interval cutout in a variety of pipe weights and grades. The 'l

hydraulic pipe cutter is available in a range of sizes that cut 2-3/8 to
60-in diameter pipe and is not dependent on pipe conditions

including concentric, eccentric, cemented and non-cemented.

Features & Benefits

« Normal circulation is allowed before dropping a ball

+ A ball seat and probe gives a positive pressure indication of

maximum knife swing during operations

« When pressure is removed, the knives retract automatically
« The knives are designed to produce a near radial cut, taking full

advantage of the available tool pressure and removing the

minimum amount of steel to sever the pipe

« The knives and inserts are customized to fit different types of pipes

and be manufactured with imported material

Specification

OD (in) Cutting Size (in) Connection Max Opening
1-7/8" 2-3/8" 1" AMMT 3-5/8"
2-1/8" 3-1/2" to 5-1/2" 1-1/2" AMMT 6"
4-3/8" 5-1/2" to 9-5/8" 2-7/8" REG 8"-12"
5-3/4" 7" to 16" 3-1/2" REG 9"-21"
8-1/4" 9-5/8" to 36" 6-5/8" REG 12"-58"
11-3/4" 13-3/8" to 60" 6-5/8" REG 19"-69"
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ENFUFRRY. Wf. EENESRER ST
BRI — R EEIRSS. AT RS RS
B TEERRIEEE, TR R = g
FR) . T, SHESE. RESSREEARN. LaHnmREs
BNATRE RIS AR, R ER R N EE0T)
5T, PETRINTS TS T, NSRS, YER=S
FEHEER, ERSISESETMT, KRR, WEE
FEANGSIE, BUMTESEE SRVMSSHGERERST, BEERAE MIFHA
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Histy S
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- RIS EER.

. BIEHTESUBHOREL,

THSH
T{EeH (in) HMZ (in) 8 (ft.Ibs) RAKIE (Ibf)
41/72-7 3.69 6000 50000
7-95/8 5.62 30000 100000
95/8-133/8 8 50000 150000
133/8 - 20 11.75 80000 150000
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One-trip Casing Exit System

Introduction

Heli delivers reliable and efficient one-trip retrievable casing exit

service designed for a variety of casing size and grade and dogleg
severity. The one-trip casing exit system combines a single trip, full

gauge milling system with a single angle concave that incorporates

multiple anchor options. It ensures a smooth transition from the

parent wellbore into lateral section, improving milling performance

and yielding faster penetration rates in tough-to-drill formations

meanwhile maintaining gauge retention of milling assembly.

Features & Benefits

Designed for safe, quick rig floor makeup.

Set exit direction for the shortest possible route to hit the target,
casing exits created independent of hole azimuth.

Aggressive lead mill geometry enhanced through insert placement.
Orient, anchor, mill window and rat-hole in a single trip by design.
Anti-rotational slip provides superior anchoring during the milling
and drilling operation.

Two options to retrieve anchor and whip-stock.

The system fits the requirements of short radius or ERD.

Flex mill tool joint design can incorporate a UBHO sleeve.

Specification
Working Range (in) OD (in) -Egcrﬁ;;;e Ma()l(bl}c))ad
41/2-7 3.69 6000 50000
7-95/8 5.62 30000 100000
95/8-133/8 8 50000 150000
133/8-20 11.75 80000 150000

M
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Ultra Short Radius Casing Exit & Drilling System

Ultra Short Radius Drilling Technology

One-trip Casing is one of the most important method
Exit System for remaining oil potential tagging,
especially when sandstone body is not

Hydraulic Jars well-developed nearby fault, and the
geology purpose can not be realized

Drilling Buffer only by water injection, with the
characteristics of short radius and pre-

Ultrashaker target distance.

Titanium DP

Flex MWD

Flex Motor

s Customized Drill Bit

Heli Ultra Short Radius Drilling system is an integration of One-trip
Casing Exit system and a series of downhole tools introduced above,
including customized drill bit, flex motor, flex MWD, drilling buffer,
Ultrashaker, Titanium DP & hydraulic drilling Jars.

Customized Drill Bit: The bit is typically designed for slim hole
steering and cutting efficiency.

Flex Motor: WOB-controlled multiple flex bent to realized the
drilling operation of 7-15m curvature radius.

Flex MWD: Designed for 108°/30m with sectional GR monitoring.
Titanium DP: With half weight and double strength of traditional DP.
Ultrashaker: To improve weight transfer.

Drilling Buffer: To reduce stick-slip.

M
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Milling Tools

The software-calculation guarantee the compatibility of milling tools and the target

to be milled, including the best hydraulic to balance cuttings carrying & cooling and

to balance the efficiency & duration. The dynamic balance simulation is also

performed to avoid the whirling motion caused by interference of rotation &

revolution, reducing the possibility of downhole risk. The 4-axis CNC is utilized for

machining mill body to guarantee the strength and hydraulic performance of the mill.

The advanced temp. controlled welding technology is utilized to melt inserts & body,

minimizing the possibility of over-heat & under-heat. The high power ultrasonic is

utilized to eliminate residual stress, further improving the integrity of mills.

P-Type Mill
Eccentric & Deep-V Design

Bladed Mill .“(
:

Inclined Layout of Multiple
Layers of Inserts

A Pilot Mill '\

For Centralized Durable Milling

Taper Mill

For Repairing Casing

Guide Mill
For Special Junk Catching

Concave Bladed
Mill For Efficient Junk Removal

Flat Bladed Mill ‘
A Variety of Inserts Available

with Optimized Hydraulics

B Pilot Mill '%

For Centralized Fast Milling

Watermelon Mill %
For Reaming & Back R

eaming

Wash-over Shoes ‘
Whole Series of Wash-over Shoes

M
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IRESE
PGy HhE

ERY 9-5/8" -13-3/8" 3-1/2"-7-5/8"

ESE 500 Short Tons 350 Short Tons

mA_LiHE 40,000 Ft Lbs. 40,000 Ft Lbs.
RATE 12.5 Ton 12.5 Ton
RAGEE 200 RPM 200 RPM
RATBIRES 5,000 PSI 5,000 PSI
mAHSE 760GPM 490 GPM
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Rotary Casing Running System

Introduction

Heli Rotary Casing Running System is a specialized device for casing
running or casing drilling based on TDS system. The product series
contains two types of structure covering different size of casing,
including internal catch and external catch. The system has been
widely used worldwide as an alternative of conventional TRS
equipment, taking full advantage of TDS. By applying RCRS, the
rotation and circulation of casing can be realized anytime if needed,

reducing the downhole risk and enhancing the operation efficiency

dramatically.

Features & Benefits

+ Integrated operation of rotating, hoisting and circulation
« Two hoisting type (elevator & slips) with micro teeth invasion tech.

+ Replaceable slips to cover different size of casing.

Specification
Internal Catch External Catch
Catch Range 9-5/8" -13-3/8" 3-1/2"-7-5/8"
Rated Load 500 Short Tons 350 Short Tons
Max M/U Torque 40,000 Ft Lbs. 40,000 Ft Lbs.
Standard API 8C PSL1 API 8C PSL1

Max Push 12.5 Ton 12.5 Ton

Max RPM 200 RPM 200 RPM

Max Cir. Pressure 5,000 PSI 5,000 PSI

Max Flow Rate 760GPM 490 GPM
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Dual-tubing Running System

Dual-tubing running slips is made of high-strength steel. 4 set of
independent pneumatic cylinder can be controlled separately, eliminating
the risk of mis-operation. The system meets the requirement of 1" to 3.5"
tubing running, with load capacity of 400 tons and the function of guidance
of downhole control lines and electric cable. The control unit of upper slips
and lower slips can be connected separately with function of automatic self-

locking to avoid unwanted disconnect. The system needs a 80 psi air supply.

M
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Hydraulic Tubing Tong

Pipe size range 1.66"-5.5" » -.
M/U & B/O torque 15000 ft.Ibs 3 .
Max. rotor speed 60 rpm ——

N o=

Tong arm length 762mm .‘-{f Yy 'y

VA I /7 1=~
Length 962mm B 4
- M
Width 1050mm
Height 1665mm ’ -
Max. clamping pressure . :
at backup 2Bk

The HELI Hydraulic Tubing Tong is a hydraulic motor-driven tong capable of running
tubing from 1.66" to 5-1/2" in diameter. The tong can produce up to 15000 ft.lbs in
low gear, forward or reverse operation.

The tong design includes a clamping system inside the rotor unit to provide secure
tubing grip with maximum gripping forces and protection for the operator under high
load conditions. This unique gripping concept also uses a load-bearing hook-type
segment to absorb radial forces developed during make-up and break-out operations.
The case body and rollers provide axial and radial support for the rotary, which guides
the cage plates around the circumference using cam followers.

Optional devices:

Micro-grip Jaws; Torque Monitor System; Rotor Speed Control System

M
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Hydraulic Mud Box

Protocol

Rated Power 300w
Rated Voltage DC24V
Rated Current 2A
Protection Level IP65

Temperature -20°C~50°C
Communication MODBUS TCP

Ay

=

i

In order to meet the HSE requirements of drilling operations, mud box is widely used in

breaking out drill pipes, which is a device to prevent mud splashing around. Heli

hydraulic mud box adopts a new combination of hydraulic and electronic control,

combining the reliability of hydraulic hand operation, and the convenience of remote &

electric control, realizing the automation of wellhead equipment.

« Multi control: manual, remote and upper computer system

» One-button operation can be triggered by remote control or upper computer in

automatic mode.

« RJ45 is installed in explosion-proof box, default MODBUS TCP communication

protocol (can be customized upon customer requirements), supporting remote

control of upper configuration.

 The controller in the explosion-proof box is SIEMENS 1200 series, which has

automatic operation, timeout warning & stop and one-button emergency stop.

M
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“ BEAIIRE 100 RPM  (5B5TE)

. JrzifiabiE] 2400 NM
A LNEE 80000 NM
R KENOHERE 108000 NM
TERE 584mm ~ 1498mm
T2 1525mm
FHEEE 1830 mm

BENE

ZREBEEMWEERS, (FIREBEREFEIPIARNSIERE, Bt
i, gaE. TIFHANRERSUENK, BEREE. SWEE. SE

FINFLR, TTHERTHEZEERAIF/NEL.

HESE=

- BaiEERES, HRNERASE;

- HARERESRSHNR, EHHHERIIREHE;

- TCRESIANER SN, AJ(ERTRhIRER SR
- FE#ERAEIL30°, EEMHISERUR;

- ARSI SMRELEGRIESNIIER, RIEREREDHEIE,

- BNEER. INPRE, REBR, HipiED,
- EAMETEEEEE, THERSRNE LR,

M

¥ ORI REN PR f I 2 o)

—H-A4p

TIBe



O N\ \\ypy

Iron Roughneck

0 0
—
- *

-

Weight 3175kg

Hydraulic Demand 150 LPM/145 BAR

OD Range 108mm-216mm =
Rotation Speed 100 RPM (5" pipe)
Rotation Torque 2400 NM \

Max M/U Torque 80000 NM

Max B/O Torque 108000 NM
Working Height 584mm ~ 1498mm
Working Range 1525mm

Vertical Range 1830 mm

Introduction

The equipment has a high degree of automation and can significantly reduce

the labor intensity of site personnel during operation. It consists of a column

body, telescopic arm, work clamp head and hydraulic system, and has the

advantages of low gross weight, compact structure and small footprint,

especially suitable for small and medium-sized drilling rigs with limited drilling

table space.

Features & Benefits

+ High degree of automation and reliability.

+ The torque sensor has a fast dynamic response and accurate torque control.

» No cables and electrical components, can be used in strictly Ex-proof required
environment.

« The wrenching angle can reach up to 30°.

» Compatible with various hydraulic stations on site with low hydraulic oil
pressure and flow rate, saving energy and reducing consumption.

+ The lightweight and compact design makes it easy to install and reduce
transportation time.

« The main material is corrosion-resistant, especially suitable for high-
temperature or marine environments.
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Versatile Hydraulic Power Unit

Max Pressure 210bar

Max Flow Rate 205L /min

Oil Tank Capacity 450L

Max Oil Temp. 70°C D
Oil Filtrati 10 ’ .
il Filtrating Mm ; o

Electricity Demand | 380V/50Hz, 80A ‘ y

Rotation Speed 1450rpm '
Weight 2100kg "&'
Size 1830x1380x1945mm

Introduction

This equipment is to provide hydraulic power for oil equipment. The unit is composed of

hydraulic system and electronic control system, which can provide high pressure and high

flow of power output. The design of the power station is aimed at reducing energy
consumption and minimizing environmental impact.

Features & Benefits

« Skid-mounted structure (with fork groove and lug) can satisfy both land and sea

+ environment rapid deployment and applicability.

« The unit is explosion protected according to Ex d/Ex tb regulations, for safe operations in
potentially explosive atmosphere Zones 1, 2, 21and22.

+ Customization is available, provides the model can work in low temperature environment
(40°C ~ 40 ° C) and work in high temperature environment (-10°C~55°C).

+ Piston pump system with automatic power regulation for use in Open-Center or Closed
Center hydraulic circuits, good adaptation performance.

» The power station equipped with load sensitive control system, which can provide 0-205
I/min and 0-210 Bar of output flow and pressure and both is adjustable, this feature can
reduce energy consumption and promote environmental protection level.

 This HPU has the standby function, once receiving feedbacks, the unit can be quickly
switched to working mode. In standby mode, the motor is in a state of low power

consumption to avoid motor and hydraulic pump to start frequently.
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Floating Back-up Tong Bucking Unit

Introduction
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This is a 360-degree continuous rotation equipment to handle pipe, casing, and
completion tool, etc. The equipment mainly consists of the main back clamp system,
hydraulic power station, operating table. The most outstanding design is the floating back
clamp, which can ensure that the operation of the tubular column only bear the torque and
will not be affected by the bending moment, shear and other forces.

Features & Benefits

« The backup tong is designed with floating mechanism and can be adjusted in the X, Y,
and Z directions as well. This feature can correct the rotary and backup misalignment
then can keep power balance during operation and minimize thread damage accidents.

« All the hydraulic clamping cylinder are equipped with compensation device, which
eliminates the risk of slipping due to low pressure when working for a long time. This
feature ensures that the pipes are securely clamped and protected from damage.

« The monitoring software can intelligently determine if monitoring curves meet
requirements, and all the data is managed using a database management system for
easy retrieval and application. The data set operation is very convenient.

« The machine is designed with 2 shear type electronic sensor at both direction instead of
the traditional push/pull pressure sensors, which is not affected by the other directional
force and the monitoring torque is more precise.

Specification
Gripping Range 25to0 381mm | Weight 6800kg
Max. Passing OD 384mm Dimensions 6807x1520x1915mm
Max. Torque at 15-inch 217000Nm Max. Rotary Speed 4rpm
Hydraulic station system pressure | 280bar Output of hydraulic station 37KW
Hydraulic station system flow 205L/min Power supply of hydraulic unit 380V/50Hz
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Drill Pipe Automatic Welding Equipment
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Introduction

It is composed of two parts: containerized welding machine module and
automatic loading and unloading module. The welding machine, hydraulic
power station and control console are centrally arranged in the container, which
has the advantages of compact structure, convenient operation, safety and
environmental protection, and convenient transportation, etc. It is especially
suitable for batch drilling rod welding operation at the well site.

Features & Benefits

+ Integrated and modularized design;

« All operation instruction is integrated in console;

« Automatic conveying of drill pipe increases operation efficiency;

* Location of welding gun can be adjusted to handle different size of DP;

« Working area is separated from welding area and equipped with AC,
providing a healthier environment;

 The fast installation and transportation can be realized.

DP range 2-3/8" to 5-1/2"

Welding Module size 6058x2438x2591 mm

DP Conveying Module size 6606x4010x 1145 mm
Electricity capacity 45 KW

Electricity demand 3 phase 4 wire; AC380V; 50HZ
Max pressure of power unit 140bar

Total weight 7200 kg
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Versatile Intelligent Inspection Robot

(@ ENH 1250mm X 920mm
Height 1200mm
Weight 350kg
Navigation 3D laser radar SLAM & IMU Posture correction
Obstacle Avoidance 2D LiDAR point cloud obstacle avoidance
Drive 4 drive
Turning Radius Rotate in place
Max. Covering 400 thousand m2
Protection Level IP66
EP Level Exd [IB T4 G
Max. Speed Wheel 1.5 m/s  Track 0.7 m/s
Endurance 6 hrs
Repeat Position Accuracy +20mm
Continuous Wading Depth 100mm
Power 800W
Battery Lithium iron phosphate
Charging Wireless Charging
Temp. -40°C to +60°C
Communication WIFI, 4G, 5G

« Adopt 4-wheel 4WD drive mode to provide larger output
torque, increase climbing ability and can turn in place.

» Universal chassis structure design to realize free
replacement of wheel and crawler; wheel type can provide
faster movement speed; crawler type can adapt to more
complex road surfaces such as mud and sand to achieve
greater dragging force and passability; richer applicable
scenes.

« Adopt 3D laser SLAM navigation, combined with 2D laser
point cloud obstacle avoidance, to realize high-precision
and high-safety autonomous inspection operation.

+ The head can be lifted and lowered to cope with complex
site environment.

« Equipped with explosion-proof wireless charging function
components to improve the convenience, reliability and
safety of autonomous charging.

« Equipped with visual, auditory and various sensors, with
intelligent identification algorithms, all-round coverage of
various detection needs.
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