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Developing the economy with
sustainable, clean energy

Taiwan is a country that relies heavily on imported energy, due to a lack of natural

resources. As its nuclear power plants are gradually decommissioned, along with reducing
the number of coal-fired power stations so as to lower greenhouse gas emissions, low-
carbon natural gas is on the upward path to becoming the main source of electricity. CPC

accordingly aims to establish a natural gas supply system that is consistently stable.

Natural gas is key to transforming the energy industry

Natural gas, which is predominantly composed of methane, is considered a clean form of
energy because burning one tonne of it produces 14,363 tonnes less carbon dioxide than
does burning coal with the same thermal value. Moreover, natural gas breaks down into
mostly carbon dioxide and water vapor after burning, while coal - with its more complex
composition — generally produces toxic substances such as the heavy metals, dioxins and
particulate matter that are nowadays the major cause of air pollution. As a result, natural
gas is gaining both in popularity and in importance as a fuel these days.

Taiwan enjoyed something of a natural gas boom back when its annual domestic
production in the Miaoli and Hsinchu areas peaked at 1.9 billion cubic meters. It was
unfortunate that those indigenous natural gas fields became depleted just when an
economic upturn boosted demand from industries and households. CPC began importing
LNG in 1990 to meet that bigger demand, and in so doing opened up a new chapter in
Taiwan's history — one showing how its focus was not only on economic development but
also on environmental protection.

Government policy now espouses a nuclear-free future by 2025, achieved by a power

generation mix in which renewables' share is enlarged to 20%, natural gas goes up to 50%



and coal comes down to 30%. As Ms Jane Liao, CEO of CPC's Natural Gas Business
Division points out: while air pollution is garnering ever-mounting public attention and
concern, natural gas is playing a key role in transforming the energy industry. It follows
that securing sources with sufficient stability to support that role will pose a challenge to
its supplier.

The Natural Gas Enterprise Act requires an importer of natural gas to have storage for
at least fifteen days' average consumption. CPC is in compliance, having tanks with a
total capacity of 1.17 million kiloliters at its Yong An and Taichung LNG terminals.
Nevertheless, given Taiwan's ever-rising demand there is still a pressing need to increase

imports and expand supply and storage facilities.

Expanding capacity to meet growing demand

CPC has been working at capacity expansion in terms of increasing the volume of natural
gas it can store and so reinforce its security of supply. At its Taichung plant, the second-
stage investment project — completion of which is estimated to happen by end-2018 -
includes building three 160,000 kiloliter above-ground tanks and associated regasification
facilities. Projects for adding new storage tanks at CPC's Yong An plant have also been
proposed and assessed. The problem is, as Ms Liao puts it, that these two LNG terminals
are already operating at nearly full capacity and both are effectively exporting energy
from south to north. It is therefore undoubtedly necessary to establish a third terminal
in northern Taiwan to both balance the supply of natural gas and meet rising domestic
demand. She believes that only then can the goal of generating 50% of electricity from

natural gas by 2025 be within reach.

Cold energy brings benefits to aquaculture and other industries

CPC is a pioneer in clean energy and as such knows only too well the importance of
preserving the environment. Moreover, it puts that into practice by taking innovative
measures in recycling and reuse as part of its corporate social responsibility commitment.
One great example is the so-called 'diamond water': natural gas has to be condensed

to a liquid for long-distance transportation by cooling it to approximately 162°C ;at its

G LIFE
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destination it is then regasified by the most economical method - using an enormous
amount of sea water for heat exchange. The resulting chilled, filtered seawater
discharged from the regasification process — the 'diamond water' - has been offered
by CPC free of charge to fish farms in the Yong An locality for more than a decade,
helping them save on aquaculture costs and boosting their profits - hence its eulogistic
name.

In fact, cold energy from the LNG regasification process boasts a much wider
range of applications. For instance, both the Yong An and Taichung plants provide
it to private-sector suppliers of industrial gases to use in producing liquid oxygen,
nitrogen, and argon; it is used in the Yong An plant's air-conditioning system;
and the 'diamond water" is also used by the Fisheries Agency within the Council
of Agriculture in a pilot fish-farming program, in such a way making a significant
contribution to the development of technologies and management systems in
aquaculture of high economic value.

Jane Liao has been engaged in purchasing LNG for years and says that national
development and social welfare must be built upon a sustainable eco-environment.
With that goal in mind, all those at CPC, in addition to helping the company serve
as the backbone of Taiwan's economy, wish to lead a long and prosperous life in their

homeland of Taiwan just like everyone else.

A dynamic purchasing strategy based on diverse sourcing

In the years 2009 -2016, Taiwan's LNG imports have soared by 70% from 8.82
million tonnes to 14.87 million tonnes on the back of strengthening domestic
demand. CPC has consequently been diversifying its sourcing from Qatar, Indonesia
and Malaysia to include Papua New Guinea, Russia, Australia, the USA, the Middle

East and Africa in order to ensure a reliable supply.



The reality of LNG contract pricing in the global market is that it is closely linked
to oil prices as well as to its own supply and demand situation. When oil prices
surge or there is a low supply of natural gas, the price goes up and import costs rise.
Conversely, when oil prices appear sluggish and/or there is a natural gas surplus, the
price falls and import costs go down.

According to Jane Liao, CPC's LNG purchase contracts are mainly long-term and
risk-diverse. By adopting a dynamic strategy - monitoring trends in oil and LNG
pricing in the global market and partnering with South Korea and Japan, CPC is

often able to buy LNG at a reasonable or, even, advantageous price.

Economic development + eco-friendly energy = a sustainable homeland
As has been mentioned before, the biggest challenge in extending the use of natural
gas lies in facility expansion. With its two existing LNG terminals - Taichung and
Yong An - situated in central and southern Taiwan respectively, CPC has already
developed a mature LNG purchase mechanism. The point is that a new terminal
is bound to be built in the north of Taiwan in the context of the government's
policy objective of using more low-carbon natural gas in electricity generation. The
three terminals will then form a mutually supportive system that allows the even
distribution of LNG throughout Taiwan with consequent assurance of a supply that
is both stable and secure.

We at CPC, in all sincerity, expect that as well as focusing on economic development,
government, industry and academia will jointly work towards building a sustainable

homeland powered by eco-friendly energy.

Jane Liao
CEO, Natural Gas Business Division
CPC Corporation, Taiwan
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