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1.3 & Company Profile

EIEZRSRERRERAINUTPELUREEED, KIZLT1964F, SHEIR245000F 5K, AT —EHNTFOBHERERBIEK
ANAREEF, REASRERRNVEFRHBBEN RZ2— (16F1988F) , RERGOHBRFZAE—REFHENEENEWY, B
BEANAENFENRADERCBEREETER

ZIBO FREET THERMAL TECH CO., LTD is located in Zibo City, Shandong Province, China, it was founded in 1964, covers an area
of 245000 square meters.The company has always been committed to the research and innovation of OCTG and related
technologies, it is one of the earliest manufacturers to research and produce insulated tubing in China(began in 1988), as well as
the first to manufacture tubing and casing within the domestic petroleum system,with a long history and rich experience in the

production of insulated tubing and OCTG.




2.1V B & Enterprise Qualifications

EEGHFSAPISTRERNFAIRERRQIIAILE
API Spec 5CT Product Certification and Q1 Quality System

Certification

T =5sh T E X E— PR ET MmIAIL.

The insulated tubing is the only one certified by Dutch Shell in China
ASMESEEH TREZDSIAIE

ASME American Society of Mechanical Engineers certification

ISO 9001 REEIEARIAIE

ISO9001 Quality Management System Certification

ISO 14001 IMEEIRAFRIAUE

ISO14001 Environmental Management System Certification

ISO 45001 BRI Rz 2 E IR FIAIE

ISO 45001 Occupational Health and Safety Management System
Certification

PRARETTARESY/T5324 (FRNAFEREE) HIEEREE(
Main industry standard setter of SY/T5324 (lInsulated tubing)
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3. RS ER Research and Patent

ALY DTRABEENFAPIRIIGHEENHASE, BBEZMBEAERGHE
AEBXEF, Eh8EFESMABER,;, HAKEREFENLETERTEH . BRATHA,
EZIRITIE—,

RREEFSEZRABEN RZ—

E—TEFRAEEN R

FNEFEERERAEN R

F—TEFSERRBRBEN R

F—TEFRAEEN R

ENEFEREARBRERN R

The company focus on the development of insulated tubing&casing and non-API series
OCTG.It has more than 30 patents for insulated tubing and OCTG, including 5 invention
patents.Its research and production capabilities are leading domestically and at the
international advanced level,it reates multiple industry firsts.

One of the earliest manufacturers of vacuum insulated tubing

The first to produce insulated casing

The first to produce flush insulated tubing

The first to produce aerogel insulated tubing

The first to produce insulated couplings

The first to produce “No hot point insulated tubing”
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4.7 5% Products and Markets

NIRBHEALY, TJEFRABES . APHREZRIBEE . IFAPIRIBEE (FKHKIESCHEE . AXEE . MRBEES) . RREBE.
RTBEFSH T~ n, "RBEERSXEE. PREMACEALRUREESF,, BirmHhEHE302TMER0X, Hb, BRRABEERAINES
&, EERMS. BirTHKENRADEES~EM, FEFENI00GXK/F, EEZHOMNS ([EPDO 100%mARAEHHHM) . NERERD
BRFEHER

The company is a high-tech enterprise that can produce insulated tubing&casing, full series of API standard tubing&casing, non-API tubing&casing
(premium connections, thermal recovery casing, corrosion-resistant tubing&casing, etc.), inner coated tubing, inner lined tubing and other products. The
products are sold well in major oil fields, mid to deep geothermal energy development and supporting customers in China, and are exported to more
than 30 countries and regions in the international market.Among them, insulated tubing&casing is the main product of the company, which is a leading
domestic and internationally advanced production base for insulated tubing&casing, with an annual production capacity of 1 million meters,mainly

exported to countries with heavy oil resources such as Oman (with 100% market share of PDO) and Canada,etc.
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1.4£778E0 Manufacturing Capacity

&= Production lines

fRRHE/TRRESVIT&VIC ®73-®245mm 1,000,000 meters
SBE Tubing 4 ®48.3-0114.3mm 120,000 tons
EE Casing 5 ®114.3-©508mm 200,000 tons
&5 Coupling 3 ®48.3-0508mm 1,500,000 pcs
AL Heat treatment 2 ®48.3-®273mm 150,000 tons
Ef#8 Pipe end upsetting 4 ®48.3-0114.3mm 60,000 tons
RIRE/RT

Internal anti-corrosion and wear-resistant 1 »48.3-®114.3mm 1,000,000 meters




REEE
Insulated
tubing&ecasing

HEE
Tubing&casing

FRIBOLHEE

Premium connections

2.EE& Main products

SETRNHEE

VIT&VIC

SERRRHEE

AIT&AIC

TR HEE

No hot point insulated tubing&casing
PEKGIREIRE

Viscosity reducing insulated tubing
HHYREE

Geothermal insulated tubing

API SCTHRAEEE N &5

API Spec 5CT tubing&casing&coupling
HIRGostMEE R IEE

Gost standard tubing&casing&coupling
RFHE

Inner lined tubing (UHMWPE)
NRRHEE

Internal coating tubing&casing
RNERIHAREE

Strain design thermal recovery casing

- 3= Coupling Joint

STJ-SN, STJ-ST, STJ-BS. SLF-HT.

1 JIP, etc.

Bi&E= Flush Joint

| SLF-NF1. SLF-FJ. SLF-SFJ, etc.
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3.[RFBBEE Insulated Tubing&Casing
(1) #E& Overview

RRBEEANBRILERE, —REBRE. INE. BRE . EERELFHN , AEN/IEZBNHEZBEIRES BRAMH | IEZEFRARAKEHRRE, &
BNATHES. AR .. AYREH=ZAERAER, ERABEEEFNENRAREMLE . ADB1988FHBHLAEFRABEE, CREAKBEEFRABE
BN R, EISFNHLRR, ERTSEZRABEE . SERBHREEE .. ATHARARAREE . BEXBARSKREBEURERERARBREEZRAR
BERERSN,; MZNATRBFRE "FSK" ( "FHREL" | ER—HNT FIRGERTLN “TRE" . "DRERFHER" UREBE “REFXBREX"
FA

The insulated tubing&casing is a double-layer concentric structure, generally composed of inner pipe,outer pipe,insulation layer,connecting thread, etc.The
annular space between the inner and outer pipes is formed by filling multiple layers of insulation materials and using insulation techniques such as
vacuum to create an insulation layer. The comprehensive application of three insulation techniques, vacuum, heat reflection, and heat convection blocking,
enables the insulated tubing&casing to have superior insulation performance. Since 1988, the company has begun to produce and develop thermal
insulation oil casing, which is the first manufacturer of insulated tubing&casing in China. After years of research and development, the company has
formed a series of thermal insulation products, such as high vacuum insulated tubing&casing, aerogel insulated tubing&casing, geothermal insulated pipe,
oil recovery insulated tubing, and no-hotspot insulaed tubing.The products are widely used in the fields of "Steam Assisted Gravity Drainage,(SAGD)" .
"Steam Huff and Puff" and "Injection Production Integration" for heavy oil recovery, "Hot Dry Rock Geothermal Energy" . "Mid-deep Geothermal Well

Coaxial Heat Exchange'for geothermal energy development,and "Oil Extraction and Transportation" etc.

i RE HMEZ + R HE
Coupling Inner pipe Vacuum+insulation Out pipe

materials
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3.BABMEE Insulated Tubing&Casing

(2) BAEBREARSLMRARE Insulaed Coupling&No-Hotspot Insulaed Tubing

RRBE—REIEREEEE K, RENKESRASHKEBLENGS, BERNARELEERBE, BHRERN, BRERLHARRLEENEROESHE
RIRKNEERISD, BEEERCHRIRELSETRRINLLFEERAERASRORSMBER, SRAERASRBARIZESIERD, RBLABHRLHASRDE
BERIREB13%IBNETI%ES -

Bit, ADNEFEBHOSEHTEABHE, HRT —PRAIRE . ELAEETYEMANGRRER, HELRER L, #—PHRTETRRBIEEERN TR
RRENRRER" | BETEREERLORIRE, RS TEINSEENRARMLEE.

Generally,insulated pipes are connected by couplings,the length of the coupling is much smaller than the insulated pipe,the heat loss of the coupling is
often ignored,however, many studies show that,the heat loss of the couplings is the main heat loss of the whole insulated tubing string,and the
proportion increases with the improvement of insulation level, When the insulation grade of the insulated pipe is increased from A to E, the proportion of
heat dissipation at the couplings to the heat loss of the whole insulated tubing string increases from 13% to about 74%.

Therefore,the company has made technological improvements on the basis of traditional couplings,and developed the insulated coupling, which has the
characteristics of good insulation,easy operation,durable and stable.And further developed the"No hotspot Insulaed Pipes",which is based on the insulated

coupling,to reduce the heat loss at the coupling connection and improving the insulation performance of the insulated tubing string.
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3.[RARBEE Insulated Tubing&Casing

(2) BARBEERERARAE Insulaed Coupling&No-Hotspot Insulaed Tubing

(W) |\\§ = .\\{S& iﬁ;\\: e f
—— Il"'" 0
BRENBLERBRNREEEBHFEANREH+RRRGT, EEEEERNBRRSE — | B J’iml||4’rnri4riiﬂmlrn !HI |

HENRARAEEE, NMINEENERBARRKRE, BN, EEXRBSBHELER, EER
TAPI BouZiitaeE . ERAROSMNESBHNTEEESNM, B8 7 EHERNER
HRTENE, EKTEENERE®.

API {RipaRaEsL HT 8R80zk

Characteristics:

The connection section or couplings of the insulated tubing are designed with a double-layer structure and insulation layer, so that the insulation layer of
the connection section overlaps with the insulation layer of the pipes, thereby achieving full insulation and heat preservation of the tubing.At the same
time, the tubing adopts premium connection, which completely solves the problems of poor sealing performance of API threads and poor reliability,

improves the convenience and reliability of tubing, and extends the service life of the tubing.

EAEARE SR RIEAERRRRERERILL
Comparison of insulated performance between Conventional insulated tubing No-Hotspot Insulaed Tubing
~ o I e Y N
FE R Ay KEREREC HEMEREIREC B ERSRE °C - W (m°£?3 SRS
Product Type Internal Temxerat re Max.Temperature of the Outer Max.Temperature of the Outer Conduc ti. ity of W/ (m.°C)
uct 1yp peratu Wall of Tubing Wall of Coupling Tllllbil\llgy Conductivity of Coupling

EAEAE

Conventional 349.9 53.8 150 130.2 0.0112 0.381
insulated tubing
TR IRE 78.4

No-Hotspot Insulaed 349.8 36.9 56.2 0.0064 0.0168

Tubing
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3.[RFBEE Insulated Tubing&Casing
(3) BAE N A- Typical Applications

> Wim#AE- Heavy Oil Thermal Recovery

BHEAARIZERERRSERVEAIBBMEED, BEZKANRENENIER, BREBOKEE, EZREBIRFIR
&), NMIGNRBE . BREERXINEARMENALAYENETEFTER, AANRRIEERTARARBREEPEL.
DEH. PEBURNEX. WSERMBXRREG ZNA, FHERSEBIS05K, NHNAXRE, 2INERARIRHRE
ZErRERtRERFIRRE S

The heavy oil steam injection process is to inject high-temperature and high-pressure steam into the heavy oil reservoir, and
through the heat and pressure of the steam, reduce the viscosity of the oil, allowing it to flow smoothly, thereby increasing
crude oil production.Insulated tubing is the main factor affecting the thermal efficiency and development benefits of steam

injection.The non hot spot insulated tubing has been widely used in heavy oil blocks such as Sinopec, PetroChina, CNOOC,

Canada, and Oman, with an annual demand of over 500,000 meters.Field applications have shown that the non hot spot :! !:

insulated tubing is currently the best insulated product.

0.8

Steam Injection 0.7

JHRE Oil Layer

==@==\Vithout insulated sleeves ==@== Graphite insulated sleeves

==@==PTFE insulated sleeves insulated couplings

+IF@E8 Packer

*MZE& Compensator

FE#GHE Insulaed Tubing

46.8%
41.9%
39.6%
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3.[RARBEE Insulated Tubing&Casing

(3) BARUAVFR- Typical Applications

> {RIBFM Thermal insulation oil recovery

FRaRaERESR, SRDEEREN EESIRIBN, RENHERMENEDRIME, ENHEEE . TREESFOE, BERIWHEGEF
AR wBERRANESHIE. 208FABESEARFRME, HATHEXRBAREE, USNHFBNLERRE, REEFAIRINEDE
WO TZ R RANEHELIRE, RERBE~SHEX . BRERFESKAE,

The fluidity of oil is sensitive to temperature,when the temperature decreases,the viscosity increases sharply,resulting in poor wellbore and
gathering fluidity of oil,causing problems such as wax deposition and blockage in the wellbore directly affecting the efficient operation of the
wellbore lifting system and surface gathering system.The company has utilized its own technological and product advantages to develop insulated
tubing for oil field production,which can achieve full insulation of the wellbore,increase the temperature of the crude oil during the lifting

process,reduce the investment in process measures and the number of well repair operations,ensure the production and transportation of oil,and

reduce energy consumption and production costs.

SHRRREE

RISERS TR




(3) BAE N A- Typical Applications

> REBFHEOR Display of the effect of insulation oil recovery

3.BABMEE Insulated Tubing&Casing
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Specification Depth Daily production Proportion of water Reservoir Wellhead
Well No. temperature temperature
mm m t/d % °C °C
Do not use Insulated Tubing 20 97.5 47.97 33.6
LQ9-P7
95%62 949.5 15.8 60.7 46.11 41.37
Do not use Insulated Tubing 28.8 95.59 103.1 16
X132-X510
95%x62 1850 15.2 80.9 96.4 70.7




3.BABMEE Insulated Tubing&Casing
(3) BARUAVFR- Typical Applications

> iREMHR Mid-deep Geothermal Energy

FME “RKEBRLEE" RAFEARARSSIAMTKUNTEOMBERE, FERERE. tTKSEREFDH,
t, T5%R. THRE "BRABUK" BARRADREMREFRKNERRN . tRENH ERXZHERIRD,
EERNORAEAN O EAERR, REFARRE, ATEHY "BRARBK" HEFERALTHAEALERARIER
REE, UTEEREETCRIAERE, KEERSHAHNEODBENRENBR, AI5PENTIEHATER
Wb . PR MNEERARAURERNSHAFAFBEWEY T HEEEXER, ERKE. W, Tk, =M
EHARF R BRI KIET NARERFERE, SENABES00H.

Conventional geothermal development technology of "water extraction and recharge" can cause a decrease in
groundwater level and ground subsidence,resulting in difficulties in reinjection and groundwater pollution.
Therefore,the zero pollution and zero emission "heat extraction without water extraction" technology has become the
mainstream model for the geothermal energy.During the process circulating from the bottom to the surface,the fluid
in the wellhole continuously dissipates heat to the surrounding, resulting in low thermal energy utilization
efficiency.The company has developed a geothermal specific non hot spot insulated pipe to meet the actual demand
of "heat extraction without water extraction",which can significantly reduce the heat loss along the pipe string and
greatly improve the outlet temperature and thermal energy utilization rate.The company has established strategic
cooperation relations with China Coal Technology Engineering Group Xi'an Research Institute,Guangzhou Energy
Research Institute of Chinese Academy of Sciences and well-known domestic geothermal development enterprises,
and has promoted the application of geothermal heat insulated pipes in Shaanxi,Shanxi,Hebei,Guizhou,etc. with more
than 50 wells applied every year.

PETRDLEUM TECHMDOLDGY SERYICES

H H &R E121.5°C
The maximum outlet temperature:121.5°C

IR E129°C

The bottom hole temperature:129°C

B F E SRR
Single-Well Well Coaxial Heat Exchange

EA O A H BT FExtraction capacity of
single well: 860~1000kW

FE KT R Exchange power per meter of
depth: 280~300W/m

B BEE FAHeating area supplied by single
well: 2.7~3.0/7m?
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3.BHMEE Insulated Tubing&Casing
(3) BABUR/FR- Typical Applications

> F#HREMIHKR Dry Hot Rock Geothermal Energy

FREZR—MREHEIERM T EMFRBEI3km, BE180 ~650°C. ASPASHERDRAE. BEFL
NMENSERERER, B—REFXKBER. Bal, FATREERNEIZEFRE: BIRHES
EAREARTHALMEER, EHESSEBHIMREGREE, BREIHRHREIEK. RBIE
HiHiEBTRBNREFA,;, RABKKBIOEIAM TRARRAGBIER, THEHK. T
BHR. BRUFBELEREL . 2TNRREFRNNNATEEHNZMFRELLEM . TILEWL
ETReARH, #—PNETLAIEERRKREHHEIRTHAL

Dry hot rock (HDR) resources typically refer to the strategic and emerging energy source characterized by anomalously high-temperature
rock formations buried at depths more than 3 kilometers below the Earth's surface, with temperatures ranging from 180 to 650°C, and
containing little to no fluids, yet holding significant development value Currently, the primary method for exploiting HDR resources involves
injecting high-pressure water into artificially created reservoirs deep underground via deep wells, allowing the water to circulate and absorb
geothermal heat through permeation. Subsequently, the heated water and steam are extracted to the surface through production wells for
power generation and comprehensive utilization. The cooled water is then reinjected into the underground heat exchange system for reuse,
achieving a zero-emission, zero-pollution, and sustainable cycle of development. The company's thermal insulation tubing products have been
successfully applied in the HDR experimental base in the Gonghe Basin of Qinghai Province and in experimental HDR wells in Tangshan,

Hebei Province, further solidifying the company's leading position in the domestic insulated tubing market.
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4 B HRIRSCHEE Premium Tubing&Casing

capacity of high-end oil well pipes such as titanium alloys and nickel based alloys

NERETNIZERIITWREEY, FRT —RIESHEIRFHMRSCHES BEE™ M, 84&: ST). JIP. HT, SLFERS, FeerR10pM/F, FEEFENTRWHESE
2Y, TEFRAee. RESESEmEHE, EAREABELNEERENEE.
The company has gradually formed its own unique series of special thread tubing&casing products through various development models, with
a production capacity of 100000 tons per year. has rich experience in the production of corrosion-resistant tubing&casing, and has the production

. enjoy a high reputation inthe OCTG industry.

STJ-SN

2-3/8" ~13-5/8"

BORER, HURIREIE

S-S

1B SNEW VAMEZK
RIRT—RREFFM T, TifHt, RARAS

2-3/8" ~13-5/8"

High strength and good anti thread gluing ability
Cone type metal to metal sealing

Equivalent to NEW VAM

General&complex conditions,medium deep wells,
thermal recovery wells, etc

SLF-HT

2-3/8" ~13-5/8"

O A ERIETARLL

- A

HRESVAM TOPE3y

MATRH/ERH, XiEH, SEREF. BMRES

2-3/8" ~13-5/8"

Modify hook thread

Cone type metal to metal sealing

Equivalent to VAM TOP

Deep/Ultra deep wells, extended reach wells, high-
temperature&pressure wells, corrosive environments, etc

—_—

SLF-FJ

» 2-3/8" ~13-5/8"

. BUATAEREIARS

© SERHEN

- PSRN

© RHAERH, BESH. KEH. BRHE

. 2-3/8" ~13-5/8"

» Modify hook thread

+ Multiple sealing structures

» Deep wells, ultra deep wells, high-pressure gas wells,
horizontal wells, thermal recovery wells, etc

4-1/2" ~20"
fRiERARY, AT 55API BURN R
-

FudiHRe IR
BIFRFHEH. FRH. EESHS
4-1/2" ~20"

Buttress thread,interchanged with API BC thread
Cone type metal to metal sealing

Excellent over torsion resistance

Thermal recovery wells, medium deep wells, low-
pressure gas wells, etc

2-3/8" ~13-3/8"

TiEEERE, ERANE;

BRI IRA, BOUEH

NMAFRHHFEHR, BE. NHR. BESH. EEEBES

2-3/8" ~13-3/8"

Flush joint without upset

Modify buttress thread and gas tight

Tail pipe, Small-sized wellbore, Low-pressure gas well,
Casing repair, etc

SLF-NF1

.+ 2-3/8" ~4-1/2"

- TEEER, ERE;

© WEREFRL;

© RINEREHENH

© STAGHE | KFH . BRMRES

e 2-3/8" ~4-1/2"

* Flush joint with upset

» Two step synchronous thread&Two step sealing

* High torque workstring,horizontal wells,corrosive
environment, etc




SLF-YT

* 4-1/2" ~9-5/8"

- BUHREEIRAL;

« RIS EBEHEN

- B, REFNRTHEE S8R

- HATFRmHAF. KFEH. KUBH. REBSHSE
» 4-1/2" ~9-5/8"

* Two step metal to metal sealing

» Excellent bending. compression and over torsion
resistance

* Thermal recovery wells,horizontal wells,extended
reach wells, shales

4 $EHRIREGBEE Premium Tubing&Casing

SLF-SFJ
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SLF-UT

e 4-1/2" ~13-3/8"

- TEEEE, ERANE;
.« BUHIRBIRLL, BOUEH
+ RIMEREER

« NATHERERH/SH

e 4-1/2" ~13-3/8"

* Flush joint without upset

* Modify buttress thread

* Two step shoulders

» Special clearance wells/gas wells, etc

. 2-3/8" ~5"

- REfEERE, SRE;

- BUHRAAERBIIZLY

© ROMREBEHLE

« MAFREERAHURRSSEREEEEERNH
e 4-1/2" ~5"

* Flush joint with upset

* Modify hook thread
* Two step metal to metal sealing
» Special clearance wellss, higher requirements for gas

seal and connection strength, etc

The company can design and develop customized premium thread products according to

customer needs.

’II,-. [T
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