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1. Executive Summary

@ Purpose
v’ Provide a background to this new investment opportunity;
v’ Provide information on the proposed emulsifiers technology;

v’ Specify and outline the requirements for the preparation of this proposal to accelerate
commercial-environmental gain in petroleum industry;

v’ Specify the procedures and expected joint-interests.

@ Objectives

v’ To recommend the latest environmental-friendly technology for continuous commercial
sustainability and reduce the environment risk impact;

v’ Possible technology-knowledge or skill-set transfer from the introduction of this new
technology.

@ Current Pain-points
v How to achieve a practical level of heavy crude oil viscosity reduction;

v What is the current innovative and economic solutions in sludge treatment to recover
hydrocarbon onshore and offshore (Waste Management);

v’ Challenges to obtain at or even greater than 70-75% oil content, in the higher shear rate range,
and achieve temperature effect control at 30-50°C;

v' How does this new technology fit into Negara Brunei Darussalam’s Energy Oil Recovery (EOR)
Master Plan.




1. Executive Summary

Key Requirements

v Seeking opportunity from existing petroleum production oil-well, in which
suitable and qualified for joint-invest, build and operate commercial activities
within Negara Brunei Darussalam.

@ Proponent Consortia [Joint-Venture]

v PUTERI JAYA SDN BHD [Negara Brunei Darussalam]
v"NPS Engineering (Malaysia) Sdn Bhd [SEA Authorized Reseller-Distributor]
v’ Karamay ENZE (China) Petroleum Technology Services Ltd [Principal]

@ Contact Points

I!ﬂl!!_ Email/Phone Contact

Mr. Jeffrey Tan jeffreytan@nps-engineering.com.my
+6012 329 1396

2. Mr. Steven Chen stevenchen@nps-engineering.com.my

+6012 693 1488



mailto:jeffreytan@nps-engineering.com.my
mailto:stevenchen@nps-engineering.com.my
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2. Technical Approach A

@ Temperature-resistance Heavy-oil Viscosity Reducer, with steam stimulation injection

The technology and products are specifically designed for heavy oil thermal recovery steam
stimulation and steam drive and the development of energy-saving technologies and
increasing oil products, the production technology and application of chemical agents has
applied for national patents.

The technology is applicable to the majority of domestic heavy oil reservoir steam injection,
has received the application and popularization of Shengli Oilfield Xianhe, South Shore-oil
production plant, Keep-oil production plant Liang, Lu Sheng oil companies, oil companies
Dongsheng Seiko; in Liaohe Oilfield Shuguang, Huanxiling oil production plant and cold oilfield
has also been applied.

In Hongshan, Xinjiang Oilfield company oil fields, heavy oil company, Windy City OQilfield
company, a plant oil, Newport companies have applied for three years in a row, made good
results.
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2. Technical Approach A

@ Technical Characteristics

@ Effectively improves steam throughput efficiency, extend production-cycle, and reduce
production costs;

@ User-friendly operations, safe and reliable;

@ Pollution-free, environmentally friendly.

@ Technical Principle Overview Surfactant Molecule Characteristicswr Amphiphilic

Structure
From the chemical structure point of view: the surfactant molecule should have both
lipophilic (or hydrophobic) carbon and hydrogen bonds and hydrophilic functional groups.

Hydrophilic
Group

| CH,CH,CH,CH,......CH,- OSO

) - Fatty Alcohol Sodium Sulfate
Lipophilic
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2. Technical Approach A

@ Technical Principle Overview (Cont’d)

The technical measure is to improve the steam throughput efficiency from two
aspects:

1. Improve oil washing efficiency

Under the action of surfactants, the peeling of crude oil from the pores of the
reservoir is promoted, thereby improving the washing efficiency of the steam
condensate for crude oil;

2. Reduce the viscosity of heavy oil

Under the action of surfactant, crude oil and water form a low-viscosity oil-in-water
emulsion system, which effectively reduces the seepage resistance and lifting
resistance and improves the recovery efficiency of crude oil.



2. Technical Approach

@ The Principle of Washing Efficiency
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2. Technical Approach A

@ Emulsification and viscosity reduction to improve lifting efficiency

Incorporated amount of the heavy oil, an aqueous solution containing a specific surfactant of the
heavy oil emulsion is converted into an oil-in-water (O/W) emulsion of water in oil type (W/0), the
wetting action of the active agent reduces the resistance of the liquid flow, and the friction between
the heavy oil and the heavy oil and the tube is converted into friction with the water film, thereby
greatly reducing the flow resistance and achieving reduce the viscosity of the fluid.

In the process of as a companion agent for steam stimulation, the viscosity reduction acts in two
places. First, in the underground seepage process, an emulsification system is formed with the steam
condensate to improve the seepage efficiency; secondly, during the lifting process, reduces the
friction during lifting, which increases the productivity of the steam stimulation process.

Heavy il —+ Water| ==

Under the action of surfactant
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NPS-ENZE Attachments/Video/OIL IN WATER EMULSION SYSTEM - INDONESIA (COLLINDO).mp4
NPS-ENZE Attachments/Video/OIL IN WATER EMULSION SYSTEM - INDONESIA (COLLINDO).mp4
NPS-ENZE Attachments/Video/VISCOSITY REDUCTION EXPERIMENT FOR A SUPER HEAVY OIL - INDONESIA (COLLINDO).mp4
NPS-ENZE Attachments/Video/VISCOSITY REDUCTION EXPERIMENT FOR A SUPER HEAVY OIL - INDONESIA (COLLINDO).mp4

2. Technical Approach

@ Introduction of special chemical agents
This chemical agent is a chemical specially developed for steam stimulation. It is characterized by high
temperature resistance. At 300 ° C, the corresponding technical requirements can still be achieved, and an
oil-in-water emulsion system can be formed with most heavy oils. When the heavy oil and water form an
emulsion system, the system is not because The original viscosity of the heavy oil is restored by the
decrease of the temperature, which is particularly important for the lift efficiency of the emulsified system
formed by the heavy oil and water during the lifting process.

Temperature-resistance heavy-oil viscosity reducer

Appearance Brown liquid
Solubility Soluble in water
When the emulsified system of pH Value (at 1% aqueous solution) 7 ~9
heavy oil and water is lifted to Condensation point ~10°C
the ground, after a period of Viscosity Crude 0il <1000 =95. 0%
sedimentation, the oil and water reduction Viscosity 1000 ~ 10000 =98. 0%
can be stratified smoothly, and rate (50 C) mPa*s 10000 ~50000 =99. 0%
has no effect on the Free—setting dehydration rate =80%
demulsification of crude oil. Temperature resistance, °C =350C
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2. Technical Approach A

@ Proposal of Emulsifiers Technology
& Temperature-resistance heavy-oil viscosity reducer, with steam
stimulation injection;
2 Dual Oil-displacing Surfactant System;
> Low Steam Stimulation huff-and-puff Block Management Technology;
 Chemical Dewaxing Technology;
2 Microbial-enhanced Oil Recovery Technology; and
5 Oil well and Tube variable-frequency Electric heating Technology.
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2. Technical Approach A

Temperature-resistance heavy-oil viscosity reducer,

with steam stimulation injection e T E—

Appearance Brown liquid

* Oil enhancement process and product specifically

developed for heavy-oil steam huff-and-puff, for oMY Solulblis fn ek

: : . . pH Value (at 1% aqueous o
improving efficiency; eliten 7~9

* Greatly reduce the viscosity of the viscous crude oil Condensation point -10°C
lifting and may achieve rate 95-99% at 350°C >95-99% (varies

Viscosity reduction rate (at

temperature resistance; 50°C)

from initial viscosity

. . ) ) of viscous oil)
* Flow catalyst during the viscous oil conveying, to reduce

the conveying pressure, improving efficiency and cost-
savings.

Temperature resistance, °C > 350

Free-setting dehydration

>80%
rate



O
2. Technical Approach A

Dual Oil-displacing Surfactant System

* Interfacial tension between the oil-and-water in most of oilfields below 10-3mN/m, to
sufficiently improve the displacement efficiency;

* The application of binary oil-displacing system composed of polymer (polyacrylamide) shows
it will enhance the oil recovery by 12-22%, as compared with water flooding;

* Applicable to the condition when chemical displacement of reservoir oil is carried out for
improving, and to other conditions when the tension of interface between oil and water
needs to reach the extremely low level.

Appearance Yellowish or Brown liquid
Solubility Soluble in water
pH Value (at 1% aqueous solution) 7~9

Interfacial tension (at Active concentration is within 0.1%-0.3%) <9%10-3mN/m
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2. Technical Approach A

Low Steam Stimulation huff-and-puff Block Management Technology

* The combination method of blocking, adjusting and driving is applied to improve the overall
efficiency of the steam huff-and-puff block;

* Using heat provided by steam stimulation to improve the fluidity of viscous oil, and injecting
hot liquid to improve oil-scavenging efficiency work;

* Chemical agent with remarkable high-temperature resistance characteristics, to increase
temperature of stratum with steam stimulation, to ease the residual oil flow during
production.

* This can be applied to the management of severe non-homogenous reservoir caused by long-
term steam stimulation and declined in throughput efficiency crude oil well.



2. Technical Approach

Chemical Dewaxing Technology

* This technology overcomes the shortcomings of conventional oil-based wax removers and water-based anti-wax
agents;

* Uses composite surfactant systems as emulsifiers, and develops anti-wax double-effect agents series — including
compound antifreeze wax remover, micro-emulsion heavy wax crystal emulsifying dispersant; to effectively remove
and disperse the wax crystal, reduce its disposition, lower operating load of pump, extend hot-wash cycle and
increase production in different water-containing and wax-disposition stages of oil wells;

 Wax removal and anti-wax operations for oil wells with high wax content, assisting during the collection and
transportation of crude oil.

* Wax Remover Characteristics: Anti-Wax Agent Characteristics:

Milky white or A SPE Light yellow, translucent to transparent

Appearance transparent liquid liquid

Condensation point, °C <-32
Flash point (closed), °C >11 Solubility Miscible with water in any proportion
Condensation point, °C <32 Drop of wall sticking volume of cohesive oil, % >60

Dispersion rate of wax crystal (at 30°C, through standard > 80



2. Technical Approach

Microbial-enhanced Oil Recovery Technology

e Optimally cultivated bacteria (microorganism) for heavy oil reservoir and high-waxy oil reservoir;

* In the course of biological metabolism, paraffin, colloid and bitumen and other heavy components are used as
nutrients and thus these substances in crude oil are deemed as food of mlcroorganlsm and decomposed to
genﬂate light-component hydrocarbon, thus reducing viscosity and freezing point of crude oil and enhancing its
mobility.

* In metabolic process, the microorganism wiIIOFenerate biosurfactant, organic acid and alcohol, ester and other
organic solvent substances, which can be used to reduce oil-water interfacial tension; alcohol and organic ester
and other organic solvents may alter surface property of rock and physical property of crude oil, release crude oil
which is attached to rock surface in the gap, thus smoothening oil leakage channel and increasing production of
crude oil;

* |ts operating application via:

1. To inject microorganism in process of oil recovery for single-well gas injection;
2. Directly inject microorganism into water injection well to remove oil layer by injected water.

Appearance Light pink or brown
Total number of bacteria is no less than 108/mL

Interfacial tension (mMN/m) is no more than 9.99x10-2
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2. Technical Approach A

Oil well and Tube variable-frequency Electric heating Technology

* The skin-effect principle is applied, whereby oil tube is heated by forming circuit with casing
pipe;
* Alternating current generates skin-effect-current on ferromagnetic steel tube, the oil tube will

generate heat and heat the crude oil in shaft and thus heats viscous oil, reduces viscosity,
removes the blocking and controls paraffin with high-solidification point oil;

* The technology is characterized by simple equipment structure, flexible control, rapid heating,
high heating efficiency, long service life, wide application range of oils and wide range of
working conditions (with and without poles) and low equipment and production cost, etc.;

 Moreover, it has characteristics of rapid temperature control, uniform heating along the
stroke, easy processing of fuse tubes during power failure, high heating efficiency and
automatic control.
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2. Technical Approach A

Oil well and Tube variable-frequency Electric heating Technology
(Cont’d)
Technology Characteristics

* Heating depth: depends on down-hole conditions, above 4,000m in general.

* Heating temperature: can be adjusted according to freezing point under the shaft and actual
demands in wax-bearing conditions.

* Operating convenience: it is convenient to lift and lay down in process of operation without
increasing workload of operating crew.

 Management convenience: workers on site can adjust heating efficiency at any time, easy to
operate.



3. Project Team

Joint Venture

NPS ENGINEERING (MALAYSIA) SDN BHD
[SEA Authorized Reseller-Distributor]

Business Director: JEFFREY TAN CHEE SENG

PUTERI JAYA SDN BHD
(BRUNEI DARUSSALAM)

KARAMAY ENZE (CHINA) PETROLEUM TECHNOLOGY SERVICES LTD
[Principal]

Technical Director: HU HAI JUN



4. Relevant Experience

The above picture shows the slug process plan



4. Relevant Experience

Slug process physical pipeline connection diagram
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5. Benefit Analysis A

@ Application Results and Benefit Analysis

From November 2013 to the end of 2014, we conducted a test of compound heavy oil-
assisted chemicals in 21 wells at the Hongshan Oil Production Plant. The cumulative oil
increase was 3545.2 tons, and the input and output reached 1:3.

Main Achievements recorded as follows:

1. Effectively extend the production cycle of oil wells and reduce the cost of steam injection

Take hd9008 and hd9009 wells as examples. Before the admixture was added, the oil well production
rotation time was about 4 to 7 months. After the technical measures were adopted in these two wells in
2013, the oil well production time exceeded 12 months, which was equivalent to reducing the normal
steam injection; At present, oil wells usually have a steam injection volume of 1600-2000 m3 and a steam

cost of XXXX RMB/m3, which saves nearly XXX, XXX — X,XXX,XXX RMB per well.
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5. Benefit Analysis A

@ Application Results and Benefit Analysis

2. The effect of increasing production is obvious

From the test results, the average single-well cycle after the measure increased the oil production by
about 200 tons. In 2013, the average oil increase per well was as high as 279.6 tons. The application of
this technology product is fast and simple, which has played a positive role in the production of oil

fields.

3. Wide range of technologies
The technology has good adaptability and can be widely applied to various processes of steam

stimulation, lifting and gathering of heavy oil, and the application is simple and the effect is obvious.



5. Benefit Analysis

@ Application Results and Benefit Analysis

Statistical Table of Effect of Compound Huff and Puff Measures in Fengcheng Oilfield Operation Area in 2014
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Six well measures were implemented in mid-August. By the end of November, five horizontal well measures were not completed. Therefore,
the comparison of adjacent wells was carried out, and the measures were effective in comparison with the adjacent untreated wells in the
same period (F340602, FHW34003, FHW34005, FHW34165, FHW34088), cumulative oil increase of 695 tons, average single well measures to
increase oil by 139 tons



5. Benefit Analysis

@ Application data of Xinjiang from 2013-2015 (Hongshan Oilfield)

Statistical Table of Annual Production Increase Measures of Hongshan Oilfield

2013-2017 Hongshan Oilfield Measures Well Effect Table
Implementation | Number of | Number - : : 50°C Crude | Cumulative Average
Efficiency | Times | Thickness o . single well
Year measures of wells Oil Viscosity | Throughput -
oil increase
2013 5 5 100 2.8 12.6 12,056 1,398 279.6
2014 15 14 93 4.8 13 9,883 2,776 185.07
2015 20 15 75 5 13.3 7,903 2,324 116.2
2017 8 5 63 7 9 9,111 1,420 177.5
TOTAL 48 39 8 4.9 13.1 9,147 7,918 165

The accumulated data (classified information) as indicated above is recorded and provided by Honngshan Oilfield
(Karamay) Co., Ltd., for the year of 2013 till 2017.




5. Benefit Analysis

@ Hongshan Oilfield official result measurement review and recognition
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6. Schedule

@ Implementation Schedule

The method of on-site construction is: before the injection of steam and during the
injection, according to the specific conditions of the injected steam, according to the
determined construction plan, according to the amount of steam to be injected, the
amount of the medicament is calculated, in the form of slugs, respectively. In the
process of steam injection, the composite heavy oil is injected into the auxiliary

agent to make the agent fully contact with the oil and water under the action of
steam, and the effect is achieved.

The implementation plan
is determined based on On-site implementation
the adjusted product according to the
parameters and approved

compatibility with the implementation plan.
target oil.

Understand the situation
of the target well (block)
and fine tune the

product according to the
actual oil sample.




7. Certifications

@ Technology Copyright and Certifications

1. CN102516971A Product/Technology Copyright ) _
opyngn.zip
e
2. HSE Certification pdf

HSE CHINESE.pdf

3. ISO 9001-2015

SO 9001-2015 ENGLISH. pdf

e

4. ISO 14001-2015

ISO 14001-2015 ENGLISH.pdf

e

5. OHSAS 18001-2007 il

OHSAS 18001-2007 ENGLISH. pdf


NPS-ENZE Attachments/HSE CHINESE.pdf

Appendixes

@ Corporate Description

oo it

1. NPS Engineering (Malaysia) Sdn Bhd company portfolio
NPS Engineering Services Sdn Bhd (new).ppix

5 Karamay ENZE Petroleum Technology Services Ltd E'\
' company portfolio Company Introduction Profile.ppix
3. Karamay ENZE Field installation and operations portfolio

CVR instalation and operation.zip




