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«— Feed Channel Spacer
<— Membrane

Permeate Collection Material
Membrane
Feed Channel Spacer

Outer Wrap

Hollow Fiber .1 to 1 micron Bacteria
Microfiltration (MF)

Ultrafiltration (UF) 6K to 100K MWCO Proteins

Thin Film UF 500, 1K, 2K & 3K Rejects Ferric Iron, Dyes &
MWCO Small Colloids

Nanofiltration (NF) 150 to 500 MWCO Divalent salts rejected 99% but
transmits salts or acids

RO / EMS® 50 to 150 MWCO Rejects all salts and acids 99+%
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The Ultrdfiltration system is equipped
with SS-TiO2 Tubular membranes

treated water is suitable for Reuse, eg.

Agriculture
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Business Overview

Specialists in advanced membrane technology for unique water
eCO (\ and industrial process applications worldwide.
. . Ecotechnol is a socially responsible company striving to make
* 30+ Years of Project Achievements tomorrows technology, today's solutions.

With products and services to some of the worlds most
¢ Global Applications complex environmental challenges, we aim to achieve lasting
global impact for a better world. Our applications include;

s +250,000 m? H,O Filtered Per Day * Water Purification & Recycling
* CO2 Capture & Treatment

* +90 Gigalitres Filtered Per Annum « Mineral Processing Optimisation

* Industrial Chemical Capture
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Our Global Reach & Major Projects

) Office Manufacturing

USA

2x RO Plants
7,000m3/Day

SE Asia 15

RO Plants
Turk \
t.j 2 & Indonesia
Caicos Isl India 19,100m3/Day
1x RO Plant Iran Total
2,500m3/Day Total S Ei At A e ‘
6,970m3/Day Total . Malaysia

9,000m3/Day Total

Reverse Osmosis

2. Left over salinated water is
collectad ot the end of the

RO systems are the most —— : - o e e
commonly used 7 3
desalination technology. e ey ot

Ongoing development has
made membranes the
most cost effective and
environmentally friendly
proven process for
seawater desalination.
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Our Global Reach & Major Projects

Ecotechnol-OsmoAsiaPacific / AsianTec
Partial User List
Sea Water Reverse Qsmosis (SWRO)

Installed Plants

T20ME/D SWRO

i

R SRR R
Iigiiiggiiiiililiiisi

S00M'/D SWRO
1,200 W/ SWRO
2,000 M/D SWRO
2,000 NF/D SWRO
15,000 M*/D SWRO
3,000 NF/D SWRO
S00M/D SWRO

2, Miri 1,500 M*/D SWRO:
1,000 /D SWRO
2500 MF/D SWRD
S00KE/D SWRO
24,000 MY/D SWRO
20,000 MY/D SWRO
3%15,000 MY/D SWRD
00D SWRO
21,400 /D SWRO
2,400 NF/D SWRO
STOME/D SWRO
“ﬁ“"mm 2360 MY/0 SWRD

21400 /D SWRO

Hydro Hitech Optima

i and Papes actary

i and Papes Factary

Pawer Plant




CO2 Capture

Eco Technol has developed an economic process for capturing carbon dioxide from
exhaust gases produced in the burning of a wide range of carbon based fuels
including coal, oil, natural gas or biomass. The process can be retrofitted to existing
combustion processes, including power stations, furnaces, boilers, incinerators etc,
and does not require high concentrations of CO: in the exhaust gas, e.g. the process

can be used to treat exhaust gases containing <10% (vol) COs.

The Eco Technol membrane system is compact and simple to operate making it ideal

to be retrofitted to existing plant infrastructure.

The membrane system can capture more than 90% of the CO: in the flue/exhaust gas
and concentrate it into a volume of approximately 10% of the original feed gas

volume.

One of the main advantages of this process is its simplicity compared to other
processes currently being considered for CO: capture such as amine absorption.
There is no need to use chemicals or to regenerate or replace absorbents.

Eco Technol CO: Capture Process Advantages

» Capital and operating costs are significantly lower than competing processes
e.g. Amine Absorption

o Less energy consumption than competing processes

o Can be retrofitted to any existing power plant infrastructure

e Modular design allows scale-up of process using multi-stage operations

o Low maintenance requirements because there are no moving parts in the
membrane system

o No corrosion issues or complications related to chemical consumption or
regeneration

o Compact and lightweight and can be positioned either horizontally or
vertically, ideal for retrofitting to existing plants

Examples of Eco Technol’s Gas Treatment Applications:

o Algae Production - Eco Technol membranes were used to process flue gas
from a gas fired power plant (250 MW) to capture CO: which was then used to
grow algae for production of nutritional supplements. The Eco Technol
membrane system operated successfully for 4 years; produced 60% CO: from
flue gas to enhance the growth of Dundenella and Spirulena Algae.

o Fermentation Process - CO: was sequestered using Eco Technol membranes
from an ethanol fermentation process and delivered to a green house growing
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roses. Water and Ethanol were removed using Eco Technol membranes and
returned to fermentation tank

o Solvent Gas Capture Process - To comply with Air Pollution requirements a
thermal oxidizer was installed to remove organic solvent vapours that were
evaporated from a manufacturing process. Eco Technol gas membranes were
installed to concentrate the organic solvent vapours into a smaller volume
reducing the CAPEX (smaller foot print due to smaller volume to process) and
OPEX (less volume for thermal oxidation) of the air pollution equipment

o CO:Removal from Methane - Eco Technol gas membrane were successfully
used to remove excess CO: from a natural gas formation upgrading the
natural gas to (<2% COz). Viable alternative to amine scrubbing

o Treatment of Landfill Gas - Eco Technol gas membrane was tested to remove
contaminants from landfill gas. Viable alternative to scrubbing/absorption
processes

e O:enrichment of combustion air — increasing the Oz concentration leads to
improved combustion efficiency, reduced fuel consumption and reduced
emissions

Oil & Gas

Eco Technol can provide specialised membrane treatment systems for the wide range
of oil and gas industry applications:

Produced Water treatment

o Small footprint (80% less that current best available technology)
o Ideal for off-shore platforms where space is very limited

o Very high treatment capacity compared to existing plants

o Exceeds current environmental discharge limits

Refinery Effluent treatment

o Technology to handle heavily polluted streams
o Treatment of sour water & desalter water

o Heavy metal removal from effluent streams

o Spent caustic treatment and recycling

Mining

Membrane technology can be used in a wide variety of mining applications,
including the fractionation of pregnant leach solutions (PLS) in hydrometallurgical
leaching circuits, fractionation and concentration of metals and acids in refineries, as
well as water balance management and wastewater treatment.

Membranes have been developed that will purify, fractionate or concentrate copper,
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zing, nickel, uranium, gold or silver. Applications have been developed across the pH
spectrum from 0 to 14. Membrane systems have been constructed that operate on
feed streams from 200° C to 3000 centipoise. Membrane systems have treated slurries
containing up to 60 wt% solids. Membrane processes have also been developed and
tested to successfully purify solvents, like LIX.

Membrane technology can be used to separate metals from large volume leach
mining solutions containing copper, zing, iron, nickel, gold or silver. Incorporating
membrane technologies into current mining operations has the potential to increase
production because the membrane technology can be used to pre-concentrate leach
solutions, and increase utilisation of existing extraction and refinery capabilities.

Membrane technologies are ideally suited to fractionations that add value to
processing fluids from refineries like separating metals from acids or concentrating
acids and producing high quality process fluids. Because of the unique selectivity of
membranes, permeate streams can be produced containing purified acid free of
metals or purified high pH cyanide solution free of metal impurities like copper.

Environmental applications of membrane technology ranges from treating Acid Mine
Drainage (AMD) to cost effectively meet surface discharge standards, management
of process plant water balances, and treatment of process wastewaters to recover
heavy metals and/or reagents while also producing clean water which can be
discharged to the environment.

Eco Technol has broad experience in the application of membrane technology
covering the development of processes and treatment plants which improve process
yields and operating profits as well as reducing environmental impact.

Eco Technol has developed a number of specific processes for the mining industry,
including:

Cyanide Recovery Process

The Eco Technol process offers a cost effective and environmentally friendly means
of extracting gold using a conventional cyanide leaching circuit. It is especially
effective for treating those gold ore bodies which have previously been considered
uneconomic because of high concentrations of cyanide soluble base metals. There are
added benefits including: recovering and selling the cyanide-soluble base metals
(copper, zinc, nickel, etc); recovering additional gold; minimising environmental
issues associated with using cyanide by recovering and reusing the cyanide back in
the process, reducing cyanide consumption, reducing chemicals required for cyanide
destruction, reducing transport of chemicals to site; and discharging water which
meets environmental and health regulation standards.

Download Eco Technol Cyanide Recovery Brochure here

Spent Acid Recovery
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http://www.ecotechnol.com/docs/Brochure_CN%20Recovery_Aug09.pdf

Eco Technol can separate and recover leach acid from hydrometallurgical operations.
Benefits include: reduced lime consumption for neutralisation; concentrated metal
fractions allowing reduction in equipment size in downstream extraction/purification
processes; effluent can be treated to recover acid, metals and recycle water producing
discharge meeting environmental regulations

Acid Mine Drainage

Eco Technol can treat environmentally sensitive waste streams from mining
operations allowing recovery of metals (Cu, Ni, Zn, etc) as well as producing a
treated effluent which meets environmental discharge regulations. The Eco Technol
process incorporates special treatment steps for dealing with high scaling
environments, eg gypsum. Depending on solution compositions up to 90% water
recovery can be achieved and lime reductions between 50-90% compared to
conventional treatment processes

Caustic Recovery

Eco Technol can provide systems to recover caustic and sodium aluminate from
Bayer process streams, with resultant benefits of reducing caustic consumption,
increasing alumina recovery, reuse of water and minimising losses from the process

Further examples of Eco Technol’s applications include:

e Acid recovery and purification —
Sulfuric/Hydrochloric/Hydrofluoric/Nitric/Phosphoric

o Alkaline recovery and purification — Caustic/Potassium Hydroxide/Cyanide

» Water balance management, including recovery and purification of water for
reuse

e Removal of process contaminants/poisons to improve process yields

o Concentration of metals to improve yields in downstream processes

o Effluent treatment for recovery of metals and reagents for reuse

Additional treatment processes developed by Eco Technol include:

o Nickel Metal Hydride Battery Reclamation
o Solar Panel Reclamation
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Experience real capacity control
and energy savings with HydroCOM

o

HOERBIGER

How much control do you really have
when it comes to capacity control?

You have many options available to you for controlling capacity for your
reciprocating compressor. HydroCOM, however, achieves best results in terms

of speed, energy savings and accuracy.

Some guestions you should ask yourself B Economical aspects B Process issues
about your existing control system: Does my control system waste Does my control system react quickly
energy like a bypass valve? enough and does it precisely control
all required pressure levels, flow
H Conirol range rates or other parameters unlike
Doas my control system have large step control or bypass valves?
control range for highest flexibility?
Is it efficient on all loads? B Automation requirements

Can my control system be fully
integrated into the DCS to allow
remote control unlike pockets and
manual operation?

Does it provide any kind

of self-diagnosis functions?

B Environmental restrictions
Does my system help to fulfill
stringent environmental conditions
unlike control-flares?
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HydroCOM: A wise investment for
efficient capacity control

HydroCOM Is an efficlent, stepless, dynamic and fully-automated control system.
It saves money due to excellent controllability and by significantly improving performance
and pays for itself within a short period of time.

Is HydraCOM right for my compressor?

® Yes, # you want to lower your eaelgy

and capital costs.

HydroCOM capacity control follows an
intelligent concept: Just the required
amount of gas needad Is being com-
pressad, unlike other control systems
like bypass valves that recirculate
compressed gas, or stepped control
that compressas more gas than you
nead.

HydroCOM lowers capital costs of effi-
cient multistage compressors. Capital
costs of a compressor with HydroCOM
are lower compared to a compressor
with 50%, 75% and 100% steppad
control.

Yes, if you want a stepless control
range and stable process parametess,
Fork unloaders inslalled on the suc-

tion valves are actuated hydraulically
rasulting In a stable stepless control
over 3 broad control range from

(0) 10%* 1o 100%. Any capacity
variation is bumpless in comparison
to stepped control.

Yes, if you need Immediate capacity
control response and highest control
dynamics.

HydroCOM Is very fast and pracise
much faster than bypass valves or
variable clearanca pockets. The
capacity can be changed within three
revolutions of the crankshaft.

Yes, If you want a fully automated
capacity control system.

HydroCOM interfaces to your DCS

or PLC for automatic actuation.
Therafore, a minimum of intarvention
is required for oparation.

r
-

3
\
| i
1

-
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B Yes, if you are concerned about gas
flaring and complying with environmen-
tal reguiations.

Basad on the intelligent concept of
HydroCOM, it reduces CO, emission
costs since energy savings are real-
1zed. HydroCOM reduces the need for
gas flaring since it only comprasses
the volume of gas required by the
process. Thus, it reduces environmen-
tal impact and helps to comply with
environmental regulations,

Proven success

HydreCOM is usad in a variety of appli-
cations. Basically nearly every recipro-
cating compressor installation can b
equipped with HydroCOM.




@ HOERBIGER Compression Technology

The heart of HydroCOM: smart actuators

How HydroCOM works:

At full load gas is compressed during
the entire compression stroke.

At partload HydroCOM holds the suction
valve open at the start of the compres-
sion stroke and automatically closes the
valve when the desired volume of gas is
in the cylinder. Only the gas required is
compressed to discharge pressure.

Electric housing

Microprocessors inside the electric
housings handle the fast and precise
actuator timing. When installing the
actuator only power supply and bus
cables have to be electrically connected.

Valve housing

The valve housing is the “hydraulic
heart”" of the HydroCOM actuator.
Qil pressure (connection on top) is
applied to the hydraulic piston to
push the unloader down when
needed. The solenoid valve (similar
to those in common rail diesel
injection systems) is the fast
switching element giving the
HydroCOM its high dynamics.

Seal housing

The seal housing fits directly to the
suction valve cover. It separates the
oil-section of the valve housing and

the gas-section of the compressor.

A temperature sensor measures continu-
ously the valve cover temperature and
makes this value available for indication
in the process control system.

This temperature is used to monitor the
condition of the suction valve.
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HydroCOM unloader

The motion of the HydroCOM unloader
is controlled by the hydraulic pressure
applied in the valve housing.

Suction valve

The HOERBIGER plate or ring type
suction valve with non-metallic sealing
elemants ensures long life time and best
efficiency.




HydroCOM supports complete
systems integration

Clear system interfaces allow easy and straight forward integration

of compressor and HydroCOM.

Modular system design

Due to its modular design HydroCOM
is easy to integrate into both existing
and new compressor installations.
Process control tasks are implemented
in a DCS or a loop controller.

In a contral panel the HydroCOM
“Compressor Interface Unit” (CIU)
carries out data exchange between
DCS and HydroCOM.

Monitoring with HydroCOM

Embedded temperature monitoring
of suction valve covers allows insight
into compressor conditions such as
leaking valves.

Monitor and protect your compres-
sor with RecipCOM, our machinery

protection and online monitoring system.

RecipCOM is certified according to
IEC 61508 /61511 and complies with
AFI1 670.

Field | switchroom | | DCS/PLC |
[£ps|
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HydroCOM’s many success stories

Many users worldwide take advantage of the outstanding performance of HydroCOM.

Over GGO HydroCOM installations are
achieving significant advantages
over other systems,

HydroCOM Installations are found in
many Industrial applications including:

= Chamical plants

u Refineries

W Gas transport and storages
B (Gas turbine plants

HydroCOM's leading edge technol-
0gy. optimal integration and excellent
maintenance features have proven

to be the ideal choice for customized
process control systems,

Not only does HOERBIGER lead the
way in compresser controls, it also
provide local suppert from the largest
service network In the world,

Thomassen / Refiming / Hydotreating

This compeessor 55 the Lgest APT maching
evor builr.
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The henefits of HydroCOM at a glance

T RR R

Reduce energy and CO; emission costs

Reduces capital costs for multistage compressors

Control capacity with fast, stepless precision from 10%* to 100%
Stabilize line conditions under dynamic control

Standardised components for highest reliability

Integrate easily into your plant control system

Upgrade your existing compressors easily

*) depends on application

More than 660 HydroCOMs have been successfully installed -
benefit from our experience

compressor-mechatronics@hoerbiger.com

Technical data of HydroCOM
Control range
Max. suction pressure.
Max, suction valve temperature
MaXx, Comprassor spead

_Suited for corrosive environment?
Suited for non-lube applications?
Suction valve
Max, number of actuators
Ex-cartification

www.hoerbiger.com

(0..) 10*...100% *depends on application
160 bar / 2320 psi

120° C/220° F

1200 rpm

yes.

yes :

non-metallic plate o ring

48

EU (ATEX), US (FM), Canada (CSA), Japan

i
HOERBIGER

because performance counts

HOERBIGER Compression Technology IS & business unit of HOERBIGER Holding AG, Zug / Switzerland, HOERBIGER Is
active throughout the world as a leading player In the fields of compression technology, automation tachnology and drive

technology. In 2009, its 6,500 employees achieved sales of 772 milllon Euro, The focal points of its business activities
Include key componants and services Tor compressors, gas engines and turbomachines, hydraulic systams and pleze technol-
ogy for vehicles and machine tools, as well as components and systems for shift and clutch operations in vehicle drive trains
of all kinds. Through innovations in attractive technological niche markats, the HOERBIGER Group sats standards and

delivers cutting-edge solutions for the benefit of its customers.

This prsdict beochuns coetains product spocfioations baoed o6 eseanch and develiprsent oF the cee Nnd and on manufactsing on Be other hnd. Dependent on place of instatistion,
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fHE:0d ~ Aspen Tech AEff

Welcome Dr. Horng

CPC visit to AspenTech’s Houston office

Date: November 10, 2015

(Waspentech

Q’ CPC Corporation, Taiwan
Introductions @ '

* Michael Catt, Houston, VP Global Business Consultants

+ Michael Leung, Houston, VP Global Services

+ James Li, Houston, Sr. Principal Business Consultant

+ Jack Zhang, Boston, Product Management — Energy Management

* Hongwei (Davy) Li, Houston, Sr. Principal Consultant/Engineer (Services)

2 @aspentech
Agen da @ CPC Corporation, Taiwan
+ Welcome and Introductions 9:45-9:55 Michael Catt

+ Agenda and Meeting Objectives 9:55-10:05 Dr. Horng

+ CPC Snap Shot 10:05-10:20

+ Aspen Utilities 10:20-12:00 Jack Zhang

+ Lunch (brought in) 12:00-12:30 all

+ Planning & Scheduling 12:30-14:00 James Li

+ Aspen Advanced Process Design 14:00-14:30 Hongwei (Davy) Li

+ Follow-on Action ltems and Close 14:30-14:45 all

3 (#®)aspentech



AspenTech Company Overview

» Thirty years of technology leadership in the process manufacturing industries
« The leading provider of engineering, manufacturing and supply chain solutions
» Our mission-critical solutions enhance capital efficiency and reduce operating costs

» Blue-chip customer base of over 1,500 process industry companies rely on AspenTech to
help them achieve operational excellence goals

4 A . eserve (@aspentech

Global Presence

SE= 27 AspenTech offices worldwide

© RaD Centers
1,400 employees

5 . s (@aspentech

AspenTech - Optimizing Process Manufacturing

Reduce costs, improve margins, increase return on capital

Design the Operate the ' ELETERGES

Plan Plant Supply Chain _/3

= Innovate = Maximize flexibility and = Enable demand-driven
= Optimize capital responsiveness supply chain
= Reduce time to market = Increase throughput = Reduce supply stocks
= Increase plant uptime = Increase yields and run-outs )
= Optimize throughput and = Reduce energy costs = Reduce transportation

product value = Reduce inventory costs and storage costs
= Design for energy = Optimize inventory levels

efficiency

E Aspen Technclogy. Inc. Allights reserve (®aspentech
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Blue Chip Customer Base

Refining & Marketing
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(#aspentech
Market Leadership
Engineering’ Manufacturing” Supply Chain’
25
AspenTech 32% Honeywell 1 /f AspenTech %
22
Invensys 13% AspenTech 11 SAP %
%
Shell | 4% Oracle e
7o Invensys 7% %
Advantica 3% ABB 7% 12 5%
Energy | Rockwell o Logility 3%
Solutions — i
Honeywell | 3% Yokogawa 4% OM Partners 2%
training. saftware configuration = tomi rvices
e ng nper for training sarvices 3) Energy. Chemicals and Pharma industries
(®aspentech

A Significant Eco-System In Place

+ Aspen software is used to design 70% of all E&P / Midstream surface assets in the world

- For more than 30 years, Aspen has been helping facilities operations achieve best in
class performance by providing solutions for:

— managing real-time data

— optimizing hydrocarbon processes with simulation models

» Qver 800 Universities and 30,000 Chemical Engineering students are exposed to
AspenTech Simulation applications annually

+ Over 12,000 Registered AspenTech Engineering Suite Users globally
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aspenONE Solution Map

Engineering prise Resource Planning Trading
e Mondk Aecunting Finarce R
Order Deal Evaluation, Deal Capture:
DGes Entry/Mgt CAM & Risk Management
Conceptual Engineering:
=
L
< =
B Supply Chain
Health Safety & Environment Maintenance & Refabiity Planning
Bask; Engineering:

Energy Management Production Management & Execution Production Planning. Collabarative |
Demand Mgt

Plant Planning:
— 1 o
Jiecet Court | Production Yeld Accounting: BroGucton Schecly Scheduling
B o R ’jlwsmmnm: I owalt"bw&um
==
INTEGRATION INFRASTRUCTURE

Detalled Equipment
n:

Datalled Cost Estimation:

Engingsringfo

Process Development;

(®aspentech
AspenTech Has Helped Create Value with
Our Point Solutions (Basis: A 200kbpd Refining System)
AspenTech Point Solution Individual Benefits
(Dollars/Year)

Aspen HYSYS® $2M-$5M

Aspen DMCplus® $3M-$10M

Aspen PIMS® $5M-$20M

Aspen Orion™ $2M-$8M

Aspen Advisor™ $1M-$2M

Aspen DPO™ $2M-$10M

Aspen Retail™ $3M-$5M

Total (Not Inclusive of all Point Solutions) $17M-$57M

....but to achieve the highest value, business issues
today require a move from point solutions to integrated
solutions and their associated work processes.
1 (@aspentech
Why aspenONE Advanced Process Control
Increase Production Rate
= Decrease energy costs
= |Improve quality
= Increase yields
= Sustainable benefits at a lower cost
= Better utilization of skilled resources
Advanced Process Control
> Increases throughput,
/4 decreases costs and improves
4 quality
39 (®aspentech
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