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Using LNG-cooled water to
grow high-value aquatic products
Recycling resources to create a

win-win situation

SPOTLIGHT

Natural gas as the fuel of choice
creates new opportunities for
Yingge’s pottery and ceramics

makers

CSR

Caring about global ecology is
vital to living in a happy world
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Sustainable development
through the pursuit of

excellence

CPC was founded in Shanghai in 1946 and this year
marks its 70th anniversary. From its start and through
its growing and developing stages up to the present, the
company has encountered a variety of challenges — but
through the joint efforts of its employees then and now
it has become a globally-operating, integrated energy
group. But it's not going to stop there: it will still study
market trends and make timely and necessary adjustment
to its strategies and business goals so as to enhance its

competitiveness.

In light of the rapid pace of climate change and the
consequent trend towards energy saving and CO, emission
reduction, developing green energy resources has now
become one of the key common goals of the global
community. CPC set up the Green Technology Research
Institute in 2012 to advance R&D in green energy with the
aim of making it a new driver of growth and one enabling
the company to seize the opportunities presented by the

energy industry's transformation and development.
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Three priorities in developing green energy

The Green Technology Research Institute has three
priority areas in its green energy R&D: hydrogen, solar
and biomass. For the studies on energy from hydrogen,
the Institute has both short-term and long-term goals.
The former focus on natural gas restructuring, storage
and transmission technologies while the latter emphasize
creation of an environment for hydrogen supply and
demonstrating a system of hydrogen filling stations.

Solar energy is seen as an important renewable source
of power that is safe, protective of the environment and
a driver of economic development. Taiwan's location in
the subtropical zone makes it rich in solar power potential
and CPC has developed a highly-efficient system that can
be installed on the roofs of its gas stations. The first solar-
powered gas station, in Kenting, was opened in 2011 and
the second somewhat later in Linlou, Pingtung County.
As of now, 7 commercial solar power system installations
have been completed and CPC plans to make good use of
the Green Energy Research Institute's professional expertise
and its Marketing Business Division's know-how to
promote the solar-powered gas station concept. Meanwhile,
there is also the intention to further explore the practicality
of building a large-scale solar PV (photovoltaic) power
system.

The Institute's third R&D priority is biomass energy. In

the cause of reducing CO, emissions, EU member states

have over time drawn up laws and regulations that provide
for adding biomass derivatives to aviation fuel. Several
international airlines have experimented with using the
resulting bio-jet fuels. In view of it now being a maturing
technology and market environment, CPC has been active
in developing technologies for biomass and green fuel
production in order to supply what the market needs at the
right time. Additionally, geothermal energy is also worthy
of our attention. Taiwan is well-endowed with geothermal
energy potential due to its location in the Asia Pacific
'Ring of Fire'. CPC is participating in a geothermal energy
exploration project in Yilan conducted by the Ministry of
Science and Technology and is responsible for overseeing
the drilling of two wells. The company aims to expand and

commercialize geothermal energy applications.

Extending natural gas applications to enable a

nuclear-free homeland

In the context of governmental policy mandating a
nuclear-free homeland, natural gas is considered as a
clean, safe form of energy and the fuel of the future. CPC
accordingly aims to both expand its supply and extend its
applications and is now active in planning construction of
Taiwan's third LNG receiving terminal. This is predicated
on: the addition of four gas combustion units at Taipower's
Datan Power Plant; increasing demand for natural gas from

household and industrial users in northern Taiwan; and



ensuring the overall stability and safety of Taiwan's natural
gas supply some way into the future. The new plant's
annual handling capacity is projected to be 3 million tons
and it will begin supplying gas after completion of its first
storage tank in 2022. It is scheduled to begin full operation
by 2023 (earlier than was initially planned) to meet rapidly
growing demand from the domestic market. Depending
on future demand, the terminal's capacity may be further
expanded to reach up to 6 million tons annually.

Natural gas is versatile: aside from power generation, it
can fuel transportation, a swathe of industries and peoples'
daily lives. Take shipping: there are now many vessels
running on natural gas as a result of stricter regulations
on exhaust gas emissions laid down by some countries
in recent years. This will grow and once natural gas has
become an essential fuel for the international ocean-
going community, every harbor will then have to have a
natural gas bunkering facility. CPC will closely monitor
development of this trend so as to be able to seize on to
potential business opportunities.

In the case of industry, CPC encourages users to replace
coal with natural gas to improve the air quality, among
other considerations. When it comes to households, most
of the natural gas users are in northern and central Taiwan
because that's where most of the storage and transmission
infrastructure is. CPC therefore plans to set up small LNG

gasification plants in eastern Taiwan so that people there

The 70th anniversary of its founding marks an opportunity
for CPC to look back over the years while forging ahead

into a brighter future.

too can get natural gas. What is more, natural gas can be
used to produce hydrogen - and CPC hopes to use that
process to supply local hydrogen-powered equipment.
After completion of the first phase of CPC's third
LNG receiving terminal project, scheduled for 2023,
CPC domestic natural gas supply capacity will increase
from the current 14 million tons annually to 20 million
tons, enabling it to meet the growing demand from power

generation, transportation, industries and households.

Aspiring to make high-value products;

guaranteeing fulfillment of CSR commitments

After 70 years of unremitting effort, CPC has developed
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into an international energy group involved in oil and gas
exploration and production, oil refining and sales of refined
products. CPC is not only a leader among the companies
driving Taiwan's economic growth, but is also rated one of
the world's top 500 enterprises.

For the future, CPC's continued international
cooperative engagement in oil & gas exploration and
production in its quest for source diversification will
be handled by its Exploration and Production Business
Division. It will comply with government policy to
enhance the mechanism for energy supply safety in Taiwan
by setting the goal of 10% of the domestic market supply
coming from self-owned and produced oil.

The Marketing Business Division continues to head
up CPC's pursuit of excellence in consumer services.
According to media surveys, gas stations bearing the CPC
brand have been voted for as giving the best service in that
category and of those 600-plus sites 14 have been certified
as environmentally-friendly green buildings. Going
forward, CPC will seck to keep its top rating by exploring
the potential for more diversified services and motivating
its employees to deliver even better quality to customers
through incentives, training and friendly competition
between locations.

CPC has always attached great importance to its CSR
commitments at the same time as working to develop its

core businesses. This dedication has been convincingly

demonstrated in a number of ways. There has been an
organizational role and active participation in community
and charitable activities including tree planting, beach and
countryside cleanup, blood donation drives and showing
care and concern in practical ways for the disadvantaged
in society. In early 2015, as part of an initiative to both
uplift the condition of its own property estate and provide
help to other parties concerned with protecting Taiwan's
environment, CPC set up the Soil and Groundwater
Remediation Office to introduce and deploy international
best practice in soil and sewage treatment. It is CPC's hope
that these endeavors will help it become an exemplar of
corporate sustainability that can contribute to making our
society even better in the future.

Looking forward, CPC will accelerate the pace of
internal change and transformation while advancing at a

sustainable rate in line with business trends.

President
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Innovative technologies hasten transformation
of the aquaculture industry

Using LNG-cooled water to grow
high-value aquatic products
Recycling resources to create a win-
win situation

CPC now provides a renewable
supply of LNG-cooled
water from its Yongan LNG
Terminal for cultivation of
the delicious, highly-prized
and costly Apostichopus
Japonicas or Japanese spiky
sea cucumber. This technique
is re-energizing Taiwan's cold-
water aquaculture industry to
produce and market locally-

grown, high-quality products .
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Imported liquefied natural gas (LNG) arrives at CPC's Yongan
plant at -162°C and transforming it back into a gas involves the
heat exchange process. This requires a large volume of seawater,
which must be first purified by filtering and electrolysis and later
becomes cooled to a stable 18°C -24°C all year round — this is

what is called 'LNG-cooled water'.

Beginning in 2004, local fishermen in the Yongan area
of Kaohsiung expressed interest in using LNG-cooled water
for aquaculture. After in-depth discussion of technical and
financial issues between the many parties concerned - the
industry itself, government, academia, local communities
and the Fisheries Agency - the first stage of the joint water
supply system for nearby aquaculture sites was completed
in July 2005. The system can now supply the cooled water

over an area of up to 500 hectares.

Cross-industry integration helps boost growth

of the blue economy

Many countries, the U.S. and Japan among them,
employ low-temperature deep sea water in large-scale
aquaculture. Here in Taiwan however, this is difficult to do
— development is still stuck at the R&D stage and the cost
of building pipelines to capture and deliver deep sea water
appears prohibitive.

According to the Fisheries Agency (FA), CPC's Yongan
plant can produce up to 180 million tons of LNG-cooled
water every year. Aside from that provided to local fish
farms, there is still over 120 million tons available for other
uses. The FA therefore launched a project in 2014 aimed at
boosting the growth of the blue economy along Taiwan's

coast. It has also meanwhile entrusted to a research group

New hatching and propagation technologies for Atlantic salmon allow the baby fish to grow to over 20cm in length. (photo at

left provided by the FA; photo at right provided by NTOU)



at National Taiwan Ocean University (NTOU) the study
of new technologies for cultivating cold-water species. The
three-fold purpose of that initiative is to reduce Taiwan's
reliance on imported cold-water products, lower the
demand for land and groundwater and create harmony

between the aquaculture industry and the environment.

Encouraging fish farmers to adopt modular

production

The FA has successfully developed a new breeding
technology and artificial feedstuff for the Japanese spiky sea
cucumber as well as techniques for the hatching of fertilized
eggs and smoltification (growth-related bodily change) of
Adlantic salmon. Further, they plan to develop more cold-
water aquaculture species of high commercial value, such as
sea cucumber, halibut, flatfish, seaweed, laver and kelp.

There is a plan to build a demonstration facility in
which the Yongan plant's LNG-cooled water can be used
for R&D in new technologies and procedures for the
propagation, mass production and modular production
of these and other species. The FA intends to accumulate
additional experience in this field through international
academic and scientific exchange and then familiarise
Taiwan's fish farmers with the new technologies. Its goals
include reducing food miles, lowering greenhouse gas
emissions during transportation and meeting the market's

multi-faceted demand for locally-grown, high-quality

6 UFE I

Thanks to new propagation technology, the Japanese
spiky sea cucumber (Apostichopus japonicas) can now be
farmed to meet the standard demanded by the market.
(photo provided by the FA)

products. The FA estimates that the future extent of the the
Yongan plant's neighboring cold-water aquaculture ponds
will reach 100 hectares and their annual production top
6,700 tons (with a commercial value of around NT$4.3
billion) — sufficient to replace at least 20% of the cold-
water aquaculture products currently imported.

CPC's Yongan Plant will continue its cooperation with
the FA in developing new technologies for the cultivation
of high-value cold-water species. Their joint aims are to
boost growth in this emerging industry, enhance the role of
cold energy in creating new ways of energy conservation,
promote environmental sustainability and raise the level of

resulting socio-economic benefits to the community. ll
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It raises the signal that the fire in Yingge's kilns will never be extinguished

Natural gas as the ftuel of choice
creates new opportunities for
Yingge’s pottery and ceramics
makers

Making pottery requires
maintaining an even temperature
inside the kiln — and this in turn
requires a reliable, steady energy
source. In the past, Yingge’s
pottery and ceramics industry
used coal as fuel but has now
switched to natural gas, which
has not only helped improve the
air quality but also enabled the
kiln timing and temperature to
be more precisely controlled. The
change has brought new energy
to the industry in more ways

than one.
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Natural gas is now one of the essentials in our daily
life as individuals and its availability is an imperative for
companies in many of Taiwan's traditional industries —
not least pottery and ceramics. The Tanyu Pottery and
Ceramics Factory in Yingge is one such: it has been using
CPC's natural gas since 2000 and this has not only helped
reduce production costs but has also enhanced the quality

of their products.

New challenges to historical traditions

Going back 200 years or so in the days of the Qing
Dynasty, pioneering settlers found that Yingge was rich
in clay, built kilns and started making pottery as a way
of earning a living along with farming. Since the time
when Taiwan's first harbors were built for trade with
the outside world, Yingge's ceramic products have been
exported worldwide and become much loved, especially by
westerners. Yingge, also known as "Taiwan's Jingde Town',
became Taiwan's biggest manufacturing center of ceramics
for export and nowadays people can still get a sense of that
period of history when visiting the well-preserved 'square
kilns" and the Yingge Ceramics Museum on Old Street.

After World War II, Yingge's ceramics industry
developed and diversified its range of products. Besides
ceramic pieces for everyday use, they began making bricks,
bathroom tiles and even art works. At present, there are
over 1,000 pottery factories and stores in Yingge supplying

the domestic market with glazed floor and wall tiles,

G LIFE [

decorative bricks and bathroom fittings. Those businesses,
which were witness to the glory days of Taiwan's traditional
manufactured exports trade, are now facing the 21st

century challenge of innovative development.

Expanding the business takes expertise

One of the top clay pot makers in Yingge is Tanyu.
With its well-established standard operating procedures
and well-organized production lines, Tanyu is not only
the designated clay pot supplier to many chain hotpot
restaurants but is also a supplier of the coffee pots favored
by foreigners. On the shelves of Tanyu's store, in addition
to its signature clay pots there are on display many
exquisite tea services, casseroles and ceramic coffee pots.
Each piece of clayware has its own unique features. “I
know the market's needs very well,” says Tanyu's owner,
Mr. Lee, very confidently. He thinks that pottery and
ceramics manufacturers should not put all their eggs in
one basket, only focusing on orders for one single product.
His advice is that manufacturers should try to develop
customized products according to the needs of different

clients so as to stand out in a competitive marketplace.

Finding the right fuel to fire the kiln

“There are three key elements in the pottery and
ceramics industry- labor, clay and fuel,” said Mr. Lee.

He pointed out that clay is a natural resource in Yingge
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pipeline is directly connected to the
factory, which not only avoids the
labor and cost involved in constantly
changing bottles but also helps control
the temperature in the kiln, which is
monitored by computer, by providing a
steady, even and rapid flow. Moreover,
as Mr. Lee said, the whole installation
and the way it works is very safe because
of CPC's expertly-run maintenance

and monitoring service. If there is any

Consumers love Yingge's pottery and ceramics products for their high quality and

exquisite style.

while the labor part requires accumulated experience and
inherited know-how; and it is the fuel that is at the core of
the industry.

With 30 years of experience in the business, Mr. Lee
has witnessed Yingge's transformation and progress. He
pointed out that in the beginning, manufacturers in Yingge
mostly used coal as fuel, but because of problems with air
pollution and dust they switched to bottled gas. “Before
there was natural gas, most of us used bottled gas to fire the
kiln” he said.

So in 2000, Mr. Lee decided to purchase natural gas
in bulk directly from CPC and applied for the necessary
pipeline. “The transmission of CPC's natural gas by

pipeline is very safe and convenient” he said. CPC's

problem, Tanyu can always call CPC

for help. Said Mr. Lee “I've been using
CPC's natural gas for 16 years now — it's convenient,
environmentally-friendly and their service is professional
and trustworthy.” In all, he spoke very highly of the
contribution in convenience and cost-saving that natural
gas brings to the pottery and ceramics industry.

CPC not only supplies the potters of Yingge with
fuel but also offers them the opportunity to upgrade
and transform their industry. Among Its LNG Business
Division's goals are supplying natural gas reliably and
safely and helping Taiwan's traditional industries become
stronger and more competitive. Aside from the business of
supplying gas, CPC wants to help local industries keep up
with market trends and accelerate their transformation to

where they can pursue sustainable growth. [l
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Positive steps: 2016's communal spring hiking for

mountain area and water source clean—up

Caring about global ecology is vital
to living in a happy world

CPC former Chairman Lin Sheng-Chung invites everyone to join him on the clean-up hike.

In May of this year CPC held communal
spring hiking activities, themed as
'Caring for and Cleaning Up the Earth',
to both mark the 70th anniversary of
its founding and show its concern for
environmental protection in the context

of corporate social responsibility.

Led by CPC's management, including former Chairman
Lin Sheng-Chung and President Paul Chen, and aiming to
clean up some of the best-loved mountain areas and water
sources, these activities took place simultaneously along the
Fei-long Trail in Taipei City, on the Yangliaokeng Trail in
Miaoli City, by the estuary of the Tatu River in Taichung
City, in the Round-the-Lake Road and Park in Lantan
of Chiayi County, around Shinhua Botanical Gardens in

Tainan City, along the Hou Jin River in Kaohsiung City
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and near Qixing Lake in Hualien County.

This was the 7th time over the past four years that
CPC has held these clean-up activities. And as this year
happened to be its 70th anniversary, the company decided
to show how sincere it is in caring for the earth by calling
on its employees and their families, other volunteers and
people from its neighboring communities to join in. Apart
from the physical and spiritual benefits they confer on
participants, the clean-ups can help people not only better
understand the importance of both energy saving and
cutting CO, emissions but also strengthen the bond with
their own communities.

In view of the increasing global awareness of climate
change and the need for environmental protection, CPC
aims to spread the word that it is everyone's responsibility
to keep the environment clean through these rubbish
removal activities at well-known tourist spots, footpaths
and beaches across Taiwan. To date, over ten thousand
people have taken part, picking up huge amounts of
garbage and sprucing-up the places where it lay. CPC has
had a lot of positive feedback from all sides for organizing
these activities, which every year have attracted more and

more people from all around the country.

The Hou-Jin River cleanup and hiking campaign
was hosted by CPC's Refining Business Division and its
Kaohsiung Refinery, with Vice President Wu Ching-Yang
at its head. He was supported by employees from both
those two units and the Petrochemical Business Division,
together with their families. Also joining up were many
others including local legislators, city councilors, township
chiefs and the principals of junior high and elementary
schools near the Kaohsiung Refinery. This diversity was
repeated at the other clean-up activities taking place across
the country at the same time. All of those CPC employees
took along their children not just to pick up the litter for
the sake of the environment at that moment but also to
help the next generation learn to love the earth and cherish
their living environment.

CPC has consistently attached great importance to
environmental protection and has demonstrated that
commitment through these clean-up activities. Going
forward, the company will uphold the idea of 'giving back
to society what it has been taken' by organizing a series of
campaigns to both protect the environment and to fulfill
its corporate social responsibility ideal of creating a clean,
green, happy, healthy and above all sustainable living

environment.
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