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In order to comply with the energy transition policy formulated by Taiwan’s government, the Ministry of Economic
Affairs has continued to promote projects in offshore wind power and LNG power generation, while Taiwan
International Ports Corporation, Ltd. (TIPC) has provided land and key port resources at the Port of Taipei, Port
of Taichung, Port of Budai, Port of Anping, Port of Kaohsiung and others, which are required for the offshore wind
farms. These include heavy cargo terminals, offshore wind power parks, localization zones, manufacturing, storage
and transportation bases, operations and maintenance bases, etc. Sites at the Port of Keelung, Port of Taichung
and Port of Kaohsiung have also been planned for the Taiwan Power Company and CPC Corporation to develop
and build LNG terminals.

A number of organizations under TIPC'’s jurisdiction, including TIPC Marine Corporation, Ltd. (TIPM), Taiwan
International Windpower Training Corporation Ltd. (TIWTC) and Taiwan International Ports Heavy Machinery
Corporation Ltd. (TIPH) can also provide marine personnel carriers, transportation for the offshore wind turbine
components, assistance with the wind turbine loading and unloading operations, training for the offshore wind
power industry talent, as well as heavy cargo transportation services to form a complete service chain which is
envisioned to be of great benefit for the development of the energy sector in Taiwan.
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Natural gas is generally recognized as a relatively clean energy source. Considerations of environmental
protection as well as energy diversification have prompted Taiwan’s government to continue implementing natural
gas related projects following the commissioning of the first LNG terminal in April 1990. This included a gradual
completion — with continuous investments from the CPC Corporation (CPC) — of the natural gas receiving stations,
storage tanks, pipeline systems, and other relevant infrastructure. Currently, the government is further pursuing
an energy transformation policy which focuses on phasing out nuclear power, reducing the use of coal-fired
energy, increasing the portion of natural gas and green renewable energy sources. The share of natural gas in
the domestic power generation is thus set to reach 50%. With such a steady increase in the demand for gas, over
the next few years, CPC will continue its investment in the construction of all relevant infrastructure required for
an uninterrupted gas supply. To ensure sufficiency and stability of its supply flows, with regard to the management
of the natural gas import sources, CPC, as Taiwan’s only importer, has adopted "variation and diversification" as
its key principle and a procurement strategy which prioritizes mid- and long-term contracts, and views short-term
spot ones as supplementary. And, although at present the supply and demand in the international LNG market
are being affected by the Russia-Ukraine conflict, they can be expected to return to the market fundamentals in
the long run. Moreover, it can be foreseen that natural gas will continue playing a key “bridging” role in the world’s
lengthy transition towards net zero carbon emissions.
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Establishment of a Safe and Stable Natural
Gas Supply System in Taiwan

Abstract

Implementation of the government's energy transition promotion scheme with its clean energy development goals

of minimizing coal-fired power, increasing the portion of natural gas, promoting green energy, and achieving a

nuclear-free status, implies an inevitable rise in Taiwan’s future use of natural gas. Ensuring its safe and stable
supply domestically requires sound operational and dispatching capabilities, as well as careful planning of the
necessary construction and expansion projects, so as to enable the realization of the key policy goals of creating a

stable power supply, while at the same time achieving reductions in air pollution and carbon emissions.
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Building LNG Terminals: Special Considerations

Abstract

Implementation of Taiwan government's “Promotion of the 2025 Non-Nuclear Homeland Energy Goal Policy” relies
on a combination of interrelated long- and short-term strategies to ensure sufficient power supply capacity, with the
proportion of natural gas increasing to 50%. However, as its quantities produced domestically are low, much of it
will be imported from abroad, where it is liquefied before being transported to Taiwan by specialized LNG carriers

and then unloaded at dedicated wharves.

Planning and design of such LNG terminals differs considerably from that of other types of terminals, with a
number of special considerations requiring particular attention. These considerations applied in the planning and
design of LNG terminals are further outlined in this article based on the authors’ relevant experience in working on

LNG terminal projects.
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& OPTIMOOR General Environment - B X
File Options Window Help
Vessel: XX(26.6W)_sl at Berth: ING1(45m)  Ref N1-26.6 TOTAL FORCE (r)
Time Date Draft Trim WlLlevel GM Side of Vessel Facing Up: m Total Force on Vessel: 151.2
Initial Serup: 1530 08 Jun 2011 9.60 0.00 2.14 1.0 Vessel Offset Beyond Berth Target:  -0.5 Effective Angle to Vessel:  -47°
Final: 1531 08Jun2011 9.60 0.00 -1.74 1.0 Lowest Bottom Clearance: 3.66 Longirudinal Component: 102.8
Elapsed: 0001 Odays Unitssm&tonnes falling (m) Present Clearance under Keel: 3.66 Transverse Component: -110.8
Analysisfor: 1531 08 Jun 2011 960 000 -174 1.0 xx Fenders within Range Total Yaw Moment/LBP;  -7.0
WIND WAVES SWELL HARBOUR SEICHE/SURGE
Mean Windspeed (knots): 60 Significant Wave Height: 0.0 Significant Swell Height: 0.0 Significant Seiche Height: 0.0
Wind Direction (from) True: 0° | Wave Direction (from) True:  13° Swell Direction (from) True: 22" | Thaet Diection (erom) Trne: 0
Angle to Berth Line X-axis: -9* Angle to Berth Line X-axis: 4 Angle to Berth Line X-axis: 13* Angle to Berth Line X-axis: -0
‘Wind X-Force (Longitudinal): 103.8 Average Wave Pexiod Tz: 6.0 Average Swell Period Tz: 10.0 Harbour Seiche Period: 25
Wind Y-Force (Tranverse): 54.8 Drift X-Force (Longt): 0.0 Drift X-Force (Longrt): 0.0 Drag X-Force (Longtk: 0.0
Wind Yaw Moment / LBP; -7.5 Drift Y-Force (Trans): 0.0 Drift Y-Force (Trans): 0.0 Drag Y-Force (Trans): 0.0
Wind Spectrum: 0] Drift Yaw Mom / LBP: 0.0 Drift Yaw Mom / LBP: 0.0 Inertal X-Force (Longt): 0.0
Wave response has not been set for this ship and wave motions are not calculated by Inerdal Y-Force (Transi: 0.0
Optimoor. You can specify a radius of circular motion on vessel window. Seiche X Fovce (Tongiy | 00
Seiche Y-Force (Trans): 0.0
CURRENT Const Narural Periods (APPIOX) - - « <« v v v o vuucnnn- Roll: 39 secs
Velocity (knots):  0.75 Remarks: OTHER STATIC FORCE (1)
Dircm (from) True:  279* Extra Force Applied: 0.0
Angle to Berth Line:  -90* Angle of Force to Vessel: o
X-Drag (Longirudinal): -1.0 Longimdinal Component: 0.0
Y-Drag (Transverse):  -56.0 Transverse Component: 0.0
Drag Yaw Moment / LBP: 0.6 Point of Application at FL: 9
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A General Overview of the Key Issues in the Planning, Design
and Construction of Long-Distance Natural Gas Pipelines

Abstract

On June 5, 2008, Taiwan’s Executive Yuan approved the Sustainable Energy Policy Framework, which proposes—
starting with "clean energy sources" on the energy supply side, and "reduction and saving" on the demand
side—to transform the nation’s energy source structure and improve efficiency, increasing the use of natural gas
(NG), which has lower carbon emissions. To achieve these policy goals, on November 18, 2020, the Ministry of
Economic Affairs approved the Energy Transformation White Paper and established natural gas and renewable
energy sources as key components of the future national energy consumption, with the proportion of gas-fired
power generation expecting to account for over 50% by 2025. For CECI Engineering Consultants, Inc., Taiwan, an
active contributor in the construction of these national policy undertakings, performing engineering planning and
design was the first time it participated in a long-distance natural gas pipeline project. Taking this experience as
an example, this article explores in a simple and easy-to-understand manner the technical aspects of such type of
projects, delving into issues typically encountered at the planning, design and construction stages, and making a
number of suggestions, which hopefully will make this initial experience in building a long-distance natural gas land
pipeline useful as engineering reference material for future similar projects.
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Environmentally Friendly Design Considerations
for Third LNG Receiving Terminal

Abstract

A revised proposal to build Third LNG receiving terminal includes moving the terminal’s breakwater further away
from the shore to the depth of over 15 m and using a trestle bridge to connect it with the on-shore facilities, which

will reduce the impact on the nearby algae reefs and help mitigate coastal silting. In addition, the outer breakwater

design utilizes wave-absorbing caissons, perforated foundation-support blocks and a porous protective rock-fill
layer which will have a beneficial effect on the local biological resources and helps achieve the goal of "maximizing

protection for the algal reefs while minimizing the impact on energy supply".
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Design Philosophy Behind the 3rd LNG Receiving
Terminal Trestle Construction Project

Abstract

Located in Taoyuan City’s Guanyin District, the 3rd LNG Receiving Terminal Trestle Construction Project
is surrounded by sensitive environmental areas with preserved ecological habitats of algal reefs and coral
species (particularly Polycyathus chaishanensis). To avoid creating negative impacts to these areas, as well as
disturbances to the flow of nutrients required by the algal reef in the port area, a trestle bridge was proposed
to replace the embankment envisioned in the project’s original planning to connect the jetty with the storage
tanks and the gasification area. Furthermore, in accordance with the Executive Yuan’s pledge of "maximizing
protection for the algal reef while minimizing the impact on Taiwan's energy supply”, it was decided to move the
terminal’s jetty a further 455 meters away from the shore, however as the caissons intended for constructing the
embankment under the original plan have already been precast, some of them will be utilized to extend the trestle
bridge to the jetty’s new location. A number of key factors had to be considered by the project team in the design
and construction of the bridge. First, to lessen the impact to the algal reef, the span of the trestle bridge needs to
be enlarged so as to decrease the number of piers. Second, construction is to be completed by the end of 2023 to
make the bridge available for the piping installation work by the gasification contractor. Further, key factors related
to the construction progress, functional requirements, and the reduction of the seabed environment affected
area needed to be taken into consideration in selecting the bridge type. In addition, with the water depth at the
project site reaching 18 meters, planning of the bridge foundation construction requires careful consideration with
regard to safety, constructability and other issues. And of course particular attention is paid to the matter of bridge
durability — an aspect in the design of cross-sea bridges critical for the minimization of future maintenance needs.
This article explores these considerations, countermeasures, as well as project issues and features.
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