
So why do headline spot charter
rates remain at historical lows? In
an industry note, Poten & Partners
said that the obvious answer was
vessel overcapacity. However, a
more detailed study of vessel
make-up can provide clues to a
market recovery. 

Poten considered two types of
vessel availability - structural and
spot. Structurally available vessels
are described as those considered
available for term employment,
not including 24 LNGCs in layup,
which is projected to grow to 55
by the end of this year as existing
charters come to an end. 

As the name suggests, spot ves-
sel availability looks at the num-
ber of LNGCs in the spot market,
either employed or seeking em-
ployment. Unlike the structural
availability, Poten’s assessment of
spot market availability includes
vessels that are relet by their
commerical operators and is a
better indicator of headline spot
charter rates.

As the number of spot market
vessels grew from 37 to 46 since
the beginning of this year to early
May, largely due to LNGCs coming
off term charters, spot charter
rates remained low. 

Looking at the possibility of
spot rates firming, Poten said that
there were two important consid-
erations on how the spot market
supply is estimated. These are -

*First, active spot market ves-
sels include those that are either
idle or committed to a spot charter. 

*Second, the association be-
tween spot LNGC rates and vessel
supply includes a two-month lag
period. Spot charter rates are not
based on current vessel supply dur-
ing a current week, but on market
sentiment where vessel supply may
be one or two months ahead. Thus,
the current spot marker rate fall is
mainly due to an expectation of fu-
ture vessel growth. 

Changing market
Using structural availability as a
guide for future spot vessel avail-
ability, spot charter rates could
remain low through the rest of
this year, however, there are sev-
eral signs of a changing market,
Poten said. 

If charterers rush back to term
fixing, existing LNGCs vessels will
be pulled out of the spot market
and thus rates should rise. There
is already some evidence of this
occurring. During the past few
years, more than eight term ship-
ping requirements by charterers
have been reduced and delayed
on the assumption of continued
vessel availability. 

If global LNG trade continues
to grow, charterers may quickly
reverse their strategies. Assuming
a 1.3  times shipping demand
multiplier, global LNG trade of a
predicted 296 mill tonnes per
year implies a demand for 385
LNGCs, compared to a conven-
tional LNGC fleet of 405 vessels,
which is not a comfortable sur-
plus margin for most charterers,
Poten concluded. n
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Fujairah plans LNG ship-to-ship transfers
The Port of Fujairah is aiming to
introduce LNG ship-to-ship trans-
fers, trading and operations, ac-
cording to a report by Platts.

Port of Fujairah General Man-
ager Mousa Murad told S&P

Global Platts: "We are working
on regulations, safety proce-
dures and towage for this [LNG
ship-to-ship transfer] operation. 

"As far as energy to the coun-
try (UAE) is concerned, we will

liaise with Emirates LNG ... 
second option is that we will 
liaise with private players for
LNG trading and bunkering activ-
ities," said Murad, without elab-
orating further. n



This compares to $84.4 mill and
$29 mill in 4Q16, respectively. 

The Teekay Parent daughter
company generated distributable
cash flow of $43.2 mill, or $0.54
per common unit, in 1Q17, com-
pared to $50.2 mill in 4Q16 and
$54.4 mill in 1Q16. 

Voyage revenues for 1Q17
were $101.2 mill, compared with
$100.8 mill in 4Q16 and $95.8
mill in 1Q16.

“During the first quarter, the
Partnership’s results were in-line
with our expectations,” said 
Mark Kremin, President and CEO
of Teekay Gas Group Ltd. “This
included a one-month contribu-
tion from the delivery of our 
third MEGI LNG carrier newbuild-
ing, the ‘Torben Spirit’, named
after Teekay’s late-founder, 
J Torben Karlshoej, which com-
menced its charter contract in
early-March 2017.

“Since reporting earnings in
February, 2017, we continued 
to execute on our portfolio of
committed growth projects and
opportunistically acquired a 
mid-size LPG carrier newbuilding
through our 50%-owned Exmar
LPG joint venture. In addition, 
we have now completed or are
nearing completion of financing
for all the Partnership’s commit-
ted growth projects delivering
through mid-2018 with the recent
progress on approximately $640
mill in new long-term financings.
We expect to secure the remain-
der of the required long-term 
financings for the Partnership’s
committed growth projects 

within the second half of 2017,”
he concluded.

In the Partnership’s LNGC seg-
ment, In April and May 2017, it
completed around $355 mill in
new long-term financings for its
committed growth projects, in-
cluding: (i) a $175 mill sale-lease-
back transaction for one of the
Partnership’s MEGI LNGC new-
buildings scheduled to deliver in
2017, and (ii) a $180 mill sale-
leaseback transaction for one of
its MEGI LNGC newbuildings sched-
uled to deliver in 2018. 

Leaseback
Furthermore, it is nearing comple-
tion on a $285 million sale-lease-
back transaction for two of the
Partnership’s 50%-owned ARC7 Ice-
Class LNGC newbuildings for the
Yamal LNG project, which are
scheduled to deliver in 2018.

In March 2017, the 52%-owned

joint venture with Marubeni Corp
(MALT LNG Joint Venture) com-
pleted a refinancing of four LNGCs
with a new $335 mill debt facility.

In May, 2017, the MALT LNG
Joint Venture signed an 18-month
charter contract (plus one-year
extension option) with a major
Japanese utility company, com-
mencing in 4Q18. This charter
contract will be serviced by one of
the MALT LNG Joint Venture’s ex-
isting vessels currently trading in
the short-term market.

In April, 2017, the Partnership
commenced charter extension and
deferral negotiations with Awilco
LNG (see page 4) regarding two
modern LNGCs chartered to Awilco
LNG, which include purchase obli-
gations allowing Awilco to acquire
the vessels in November, 2017 and
September, 2018. These negotia-
tions are expected to conclude 
in 2Q17.     n
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Teekay LNG results in line with expectations
Teekay LNG Partners has reported GAAP net income attributable to the partners
and preferred unitholders of $29.1 mill and adjusted net income of $21.1 mill for the
first quarter of 2017. 

GAC Qatar
opens at
Ras Laffan
GAC Qatar has set up an office
at the world’s largest LNG 
export port - Ras Laffan. 

It now claims to be one of
the few companies offering full
agency services at the port,
which is operated and man-
aged by Qatar Petroleum.

Previously, GAC handled
operations at Ras Laffan in 
an OPA (owners’ protecting
agency) capacity.

"The Port of Ras Laffan re-
ceives nearly 1,200 port calls
from LNG, LPG and hydrocar-
bon-carrying vessels yearly,"
said Daniel Nordberg, GAC
Qatar general manager. "This is
a market with vast potential
and being one of the first few
ship agencies in the country to
enter this market marks excit-
ing times ahead for us.”

Fredrik Nystrom, GAC
Group Vice President for the
Middle East, said: “Once again,
GAC’s proven track record of
excellence puts us at the fore-
front of the industry, at a time
when agency work at this im-
portant port is opening up to
the private sector.”

The new GAC operations
office is operated by a team 
of 10.  

GAC Qatar has more future
plans, including the develop-
ment of upstream oil & gas
yards at Ras Laffan to support
field operators and EPC 
contractors.                          n

Recently delivered LNGC 'Torben Spirit' 
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The completion of the arrange-
ment will result in a reverse
takeover of the company subject
to, among other things, the ap-
proval of the Stock Exchange and
approval from Pétrolia and Pieri-
dae shareholders.

This arrangement will enable
Amalco to strategically position it-
self in the North American equity
markets as a developing fully inte-
grated energy company, from 
upstream production to the sale 
of LNG. 

One of the main assets is
Pieridea’s Goldboro LNG facility
project, which could become
Canada’s only integrated LNG fa-
cility. It already holds key permits
and approvals for its current stage
of development. 

Amalco will maintain offices in

Calgary, Québec City and Halifax.
Laurentian Bank Securities Inc

is acting as exclusive financial ad-
visor to Pieridae. 

Pieridae is a privately held
Canadian corporation based in
Calgary, Alberta, focused on the
development of the Goldboro LNG
Project. With its first acquisition
of resources in New Brunswick, to
this merger with Pétrolia, Pieridae
seeks to build a long term portfo-
lio of natural gas to supply the
Goldboro LNG Project, the com-
pany said. 

Pieridae is targeting the next
wave of worldwide LNG produc-
tion, post 2020, and has sold 50%
of the initial capacity of the Gold-
boro LNG Project in a 20-year,
take-or-pay contract with Uniper
Global Commodities, a 100% sub-

sidiary of Uniper, one of Europe’s
leading gas companies. 

The Goldboro LNG project is lo-
cated on the Atlantic coast, around
two kilometres from the communi-
ties of Goldboro in the west, and
Drum Head in the east in Goldboro,
Guysburough County, Nova Scotia.
It is located on the same site as the
LNG regasification component of
the formerly assessed Keltic Petro-
chemicals and LNG Facility Project. 

Once built, it will include stor-
age tanks, marine structures and
gas processing equipment. Initial
permits allow for up to 10 mill
tonnes per annum (MMTPA) of LNG
production capacity and the facil-
ity will be equipped to handle
LNGCs of up to 250,000 cu m. 

It has obtained an Environment
Assessment Approval from the

Nova Scotia Minister of Environ-
ment, National Energy Board of
Canada LNG export licence, US
Department of Energy LNG Free
Trade Agreement and Non-Free
Trade Agreement licences and US
Department of Energy Statement
on Energy in Transit between
Canada and the US.

Goldboro is the only project on
the Canadian East Coast that has
both key permits for its current
stage of development and a credit
worthy offtake customer, Pieridae
claimed. Along with its strategic
partners - General Electric, CB&I
and ORLEN Upstream Canada, 
a wholly-owned subsidiary of
Poland’s PKN ORLEN, it is posi-
tioned to become the first LNG
liquefaction project to be con-
structed in Canada.                    n

Pétrolia and Pieridae to form Amalco
On 15th May, Pétrolia Inc entered into a definitive agreement by which the company will merge with Pieridae to
form a new entity to be named Pieridae Energy Limited (Amalco). 

First LNG STS in the Philippines
Koch Supply & Trading (KS&T) has completed the first of
a series of ship-to-ship (STS) LNG transfers with private
Chinese company JOVO and Malaysian shipowner MISC. 

This agreement is a first for KS&T,
JOVO and MISC and is the first LNG
STS transfer to have occurred in
Philippine waters. 

With LNG STS transfers tradition-
ally serving more of an operational
role, this project represents a key
commercial milestone, as a recur-
ring STS transfer demonstrates the
commercial potential of such activi-
ties, KS&T said. Such operations
open new markets for exporters and
provide new supply sources to those
with LNG requirements. 

In this operation, the mother
vessel loaded cargo in Australia
before transferring it to a smaller
daughter vessel at Subic Bay in the
Philippines. The operation was
managed by Teekay Marine Solu-
tions with Teekay and MISC provid-
ing their experience to undertake
a safe and successful transfer. The
cargo was then delivered to
JOVO’s Chinese terminal where it
was distributed by truck to one of

many industrial or commercial
customers in Southern China. 

“This partnership between first
class shipowners, industry leading
STS service providers and innova-
tive LNG consumers allows compa-
nies in developing markets to gain
new access to global volumes and
a wider variety of logistics and in-
frastructure players,” said Peter
Leoni, KS&T’s director of trading. 

“Looking at how the LNG mar-
ket is developing,” Tim
Mendelssohn, KS&T’s LNG freight
and operations manager, contin-
ued, “we are challenging the ex-
isting business model as a
problem-solving, solution-oriented
agent for LNG ship-to-ship trans-
fers in emerging economies
around the globe, reducing barri-
ers to market entry.” 

“This project’s complexity,
along with a commitment to safe
and compliant operations have
created an inherently multina-

tional agreement involving multi-
ple 'best in class' stakeholders in-
cluding MISC, Teekay Marine
Solutions, KLAW LNG and JOVO,”
said Chris Huang, JOVO interna-
tional manager. 

Lu Yuan, general manager of
international business for JOVO,
added, “We appreciate the signifi-
cant role played by Koch Supply &
Trading in orchestrating this his-
toric agreement. Together, we are
showing that it is possible for
multinational corporations to work
together to achieve mutual bene-
fit for society. We hope this ar-
rangement with Koch will be the
first of many such innovations in

the industry.” 
Stephen Davidson, vice presi-

dent – LNG, Teekay Marine Solu-
tions, stated, “We welcomed this
opportunity to work with Koch to
bring this project online, and in
working with all entities to ensure
the operation was conducted in a
safe manner, following all industry
guidelines and recommendations.
We hope this is the start of a new
long term partnership with all par-
ties building on the work that has
already been completed to bring
this first historic job to fruition.
We are pleased to be involved in
yet another groundbreaking pro-
ject for the LNG industry.”         n

First LNG STS in Philippines occurred at Subic Bay



This includes an amended and
more flexible agreement with its
main creditor Teekay LNG Partners
and an equity issue.

Awilco LNG retained ABG Sun-
dal Collier as manager to advise
on and effect a private placement
of new shares with gross proceeds
totalling NOK215 mill (around $25
mill) aimed at existing sharehold-
ers and potential new Norwegian
and international investors. 

The main shareholders, Awilco,
Uthalden and Astrup Fearnley, will
participate in the private place-
ment and have committed to vote
in favour of the necessary corpo-
rate resolutions to complete the
placement at an Extraordinary
General Meeting scheduled for on
or about 12th June, 2017, to be
called for shortly after completion
of the placement. In addition, the
manager has received significant
pre-commitments from other ex-
isting shareholders.

In connection with the place-
ment, Awilco has agreed with
Teekay LNG to restructure the
bareboat charterparties for the
two LNGCs (‘WilForce’ and ‘Wil-
Pride’) to 31st December, 2019
and through options, retain the
flexibility to terminate the char-

terparties early to enable the
company to refinance the vessels
at any time before the charters
mature. 

Furthermore, this agreement
also includes a reduction in the
bareboat rate payable to Teekay
through the deferral of up to $29
mill in charter hire due. The de-
ferred amounts will become
payable on the maturity of the
contracts. The contract amend-
ments with Teekay are subject to,
inter alia, completion of the
placement to the minimum
amount of $25 mill.

Share allocations
Two Awilco primary insiders were
subsequently allocated shares in
connection with the placement:

*Jon Skule Storheill, Awilco
CEO, was allocated 100,000 shares
at NOK3.50 per share. Upon com-
pletion of the placement, Storheill
will own 140,000 shares, repre-
senting around 0.11% of the total
number of shares outstanding
after the placement.

*Fiducia, a company owned 
by board member Jon-Aksel 
Torgersen, was allocated 285,714
shares at the same price and 
on completion of the placement,

Fiducia will own 427,564 shares,
representing around 0.33% of 
the total number of shares 
outstanding.

In addition, Awilco was allo-
cated 27 mill shares at the same
price and on completion of the
placement, Awilco will own
51,114,080 shares, representing
about 39.57% of the total number
outstanding.

Astrup Fearnley was allocated
4,132,220 shares at the same
price per share and on completion
of the placement, the company
will own 8,692,270 shares, repre-
senting about 6.73% of the total
number of outstanding after the
placement.

A subsequent offering of up to
5,715,000 new shares in the com-
pany for gross proceeds of up to
NOK20 mill, will, on the basis of a
prospectus to be approved by the
Norwegian Financial Supervisory
Authority, expected by the end of
June, 2017, be directed towards
shareholders who (i) are share-
holders in the company as of 18th
May, 2017, (ii) were not offered to
participate in the private place-
ment and (iii) are not resident in a
jurisdiction where such offering
would be unlawful or, for jurisdic-
tions other than Norway, would re-
quire any prospectus, filing,
registration or similar action. 

These eligible shareholders will
be granted non-tradable subscrip-
tion rights.                                 n

Awilco attempts to put its house in order
Awilco LNG has agreed a comprehensive refinancing package to strengthen its balance sheet.

GasLog Partners closes its public offering 
GasLog Partners has closed its public offering of 5.75 mill 8.625% Series A cumula-
tive redeemable perpetual fixed to floating rate preference units.

The liquidation preference is $25
per unit at a price to the public of
$25 per unit, including 750,000
units issued upon the exercise in
full by the underwriters of their
option to purchase additional 
Series A preference units.  

The net proceeds from the of-
fering, after deducting underwrit-
ing discounts and other offering

expenses, were around $138.61
mill. The units will be listed on
the New York Stock Exchange
under the symbol GLOP PR A.

GasLog plans to use the net
proceeds for general partnership
purposes, which may include fu-
ture acquisitions, debt repay-
ment, capital expenditures and
additions to working capital. “We

currently expect that this will 
include future acquisitions from
GasLog Ltd, our parent,” the
company said.

Morgan Stanley, UBS Invest-
ment Bank, Citigroup and Stifel
acted as joint book-runners 
for the offering and ABN AMRO
and BNP PARIBAS acted as 
co-managers.                            n

Dynagas
raises the
cash
Dynagas LNG Partners has
closed a $480 mill senior se-
cured term loan B facility by
its wholly-owned subsidiary,
Arctic LNG Carriers.

This facility is secured by,
among other collateral, first
priority mortgages on the ves-
sels owned by borrower sub-
sidiary guarantors and is
guaranteed by the partnership
and certain of its subsidiaries. 

The loan has a six year
term and was priced at LIBOR
plus 450 basis points. The
partnership said that it in-
tends to use the net proceeds
of the facility to (i) repay in
full its existing secured debt,
(ii) pay transaction fees and
expenses and (iii) for general
corporate purposes.

Seward & Kissel repre-
sented the Partnership and
certain of its subsidiaries, as
borrowers under the term
loan B facility. These were
wholly-owned subsidiaries
Arctic LNG Carriers and Dyna-
gas Finance.

Other parties involved in-
cluded Credit Suisse Securities
(US) and Barclays Bank who
acted as joint global co-ordi-
nators, joint lead arrangers
and joint bookrunners of the
facility. Credit Suisse AG acted
as administrative agent and
collateral agent, while Credit
Suisse AG and Barclays Bank
acted as co-syndication
agents.

Dynagas LNG Partners is 
a master limited partnership
formed by Dynagas Holding,
its sponsor, to own and oper-
ate LNGCs employed on multi-
year charters. The partnership
currently has six LNGCs on 
its books.                             n

Awilco has agreed with Teekay LNG to restructure
the bareboat charterparties for the two LNGCs

‘WilForce’ and ‘WilPride’ to 31st December, 2019 
“

”
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The GA Foundation reviews and
certifies ships and shipmanagers
who demonstrate achievements
beyond the industry regulations in
terms of maintenance, opera-

tional and safety management,
environmental measures, ex-
hausted emissions, anti-fouling
and various other requirements
related to safety, quality, environ-
ment and technical aspects of ves-
sel management. 

Last year, RasGas registered 27
timechartered LNGCs to be re-
viewed and as a result, all were
awarded GA certificates. 

Hamad Mubarak Al-Muhannadi,
RasGas CEO, said, “As a global en-
ergy supplier, the Green Award
certification represents RasGas’
efforts and commitment towards
improving the efficiency and relia-
bility of its shipping operations. At
RasGas, we continue to maintain
our strong reputation for safe and
reliable delivery of LNG at all
times. We are proud to contribute
to foster a culture of responsible
LNG transportation, and intend to
remain a frontrunner in safe and
environmentally friendly approach
to LNG shipping practices.”

“Green Award has been estab-
lished to promote and support so-

cially responsible shipping compa-
nies that care for the people and
the planet. The support that we
receive from the shipping industry
is invaluable and helps us make a
difference. RasGas is one of the
key players in the LNG market and
its commitment leads to large
scale impact on safety and envi-
ronmental protection,” said Jan
Fransen, Green Award Foundation
executive director. 

“We greatly value their dedica-
tion and support, which helps in
making shipping sustainable and
reducing its negative impact.
About 20% of the world’s LNG
fleet is currently Green Award cer-
tified. This is an extremely impor-
tant development as we expect
that demand for LNG fuel will
keep rising,”  he added.

RasGas together with QatarGas
has consistently invested in safety
and environmental initiatives, such
as the jetty boil-off gas recovery
(JBOG) project in Ras Laffan 
Industrial City, aimed at reducing
greenhouse gas emissions.          n
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RasGas fleet wins Green Award certification
RasGas 27 long term chartered LNGCs have each received a Green Award (GA) 
certificate for a commitment to safety, quality and high environmental performance. 

The cost differential between and
FSRU and a land-based regasifica-
tion terminal is substantial. For
example, a new 170,000 cu m
unit would cost more than $250
mill, whereas a land-based facil-
ity of the same size would roughly
cost $1 bill. 

Project developers favoured
method of paying for an FSRU is by
chartering at a day rate, which
normally varies between $130,000
and $155,000 per day. 

In Asia, the emerging interest is
for small scale FSRUs, especially
for countries with a plethora of is-
lands, such as Indonesia where the
population is spread. In some
areas of eastern Indonesia, the gas
demand is marginal at anything
between 3 and 30 mmscf. 

A number of local energy com-
panies have identified that small
scale gas transportation and re-
ceiving terminals are the most ef-
ficient method to distribute gas.
There are currently plans for a
range of small scale FSRUs from
3,000 cu m capacity and upward. 

Another country which could
be a new entrant into this market
is Myanmar. This country is a
major producer of LNG but most
of the gas is exported to neigh-
bouring China and Thailand under
long term contracts. 

The country is currently under-
going intensive industrialisation
and is looking to beef up its infras-
tructure development to enhance
its economic growth. Having a sta-
ble and sufficient source of elec-

tricity is increasingly important,
especially for the new industrial
zones. The country’s power trans-
mission system is currently old and
inefficient. 

Although having no LNG termi-
nals, Myanmar has said it would
look at an FSRU to kick start its
gas imports. 

Philippine potential
The Philippines is also a country
that could emerge as an FSRU
player to help its projected power
demand growth of 60% by 2030. It
is forecast to have a power short-
fall in power generation and trans-
mission of around 10,000-13,000
MW. Meeting these requirement
will need private investment of
around $25 bill. 

In addition, similar to Indone-
sia, the country is made up of more
than 7,000 islands making power
generation a challenge. Royal
Dutch Shell is already looking to
employ an FSRU as a temporary so-
lution before its planned onshore
receiving terminal is ready.

Gas supply from the Malampaya
gas field is expected to run out by
2024 and building an LNG terminal
is seen as crucial to meeting sup-
ply needs until another field is 
discovered.                             n

FSRU potential in southeast Asia
Following on from the article on Page 1 of LNG Shipping News of 11th May, about
FSRU opportunities on the Indian sub-continent, courtesy of the FSRU Summit 
organisers, we look at who could be next in Asia.

Green Award’s Jan Fransen with
Talal Al-Tamimi, RasGas Co Ltd
shipping manager, receives the
Green Award certification on be-
half of RasGas for its commitment
to safety, quality and high environ-
mental performance. 

US exporters
given green light
to deal with Chi-
nese companies
In what could be a major boost
to US LNG exports in the long
term, the US Department of
Commerce has agreed with 
the Chinese government to
allow China's state-owned gas
companies to enter into pur-
chase agreements with US LNG
exporters. 

From the US side, the terms
are broad and mainly serve to
confirm existing policy. "Compa-
nies from China may proceed at
any time to negotiate all types
of contractual arrangement with
US LNG exporters, including
long-term contracts, subject to
the commercial considerations
of the parties," the Department
said in a joint statement. In re-
turn, China has agreed to allow
its LNG importers to enter into
long-term contracts with US
suppliers. 

LNG spot cargoes from the
US to China have already
started as Cheniere’s Sabine
Pass export terminal has
shipped at least 10 spot cargoes
to Chinese buyers. The company
recently told Reuters that it has
held ‘extensive negotiations’
with Chinese state-owned com-
panies on increasing shipments.

However, it was still thought
in some quarters that much of
the US Gulf gas will be shipped
to Europe, as both Australia and
Qatar are closer to China, thus
reducing shipping costs.          n



25 May 2017 LNG Shipping News NEWS  l 7

While on  board, the inspectors
discovered a significant and po-
tentially dangerous modification
within a gas valve unit (GVU)
room, which is located within the
machinery space of the dual fuel,
diesel-electric propelled vessel. 

The GVU is a multi-component
device, which manages the LNG
pressure supplied to the propul-
sion engines. It has an air intake
and exhaust system designed to
continuously ventilate and ex-
change the air within the space to
reduce fire, explosion, and haz-
ardous atmosphere risks from de-
veloping if gas leaks should occur
from the equipment. 

Outside of the GVU room, the
gas supply piping to the main en-

gines is double walled including
through manifolds and expansion
bellows all the way to each cylinder
to contain any leakage of gas and
return it back to the room via a
small gas evacuation fan assembly. 

During a repair on a main en-
gine cylinder of the vessel, engi-
neers had to remove an expansion
bellows. Upon replacement of the
bellows, an O-ring, separating its
inner and outer sections, was
damaged. This error went unno-
ticed until a crew member was
making a round in the enclosed
GVU room while the engine had
been operating on gas. After en-
tering the GVU room he was over-
come by methane gas and nearly
lost consciousness. Fortunately, he

was able to exit the space into a
safe atmosphere. 

After the incident the GVU
room atmosphere was measured
to be 22% methane and 17% oxy-
gen by volume. The installed
methane sensor failed to detect
the accumulation of gas despite
not having malfunctioned. Engi-
neers traced the methane leakage
to the recently removed bellows
and replaced the damaged O-ring. 

Unauthorised action
To prevent further accumulation of
gases, they rigged a hose from the
outlet of the gas evacuation fan,
across the GVU room to the sensor
at the entrance exhaust duct. This
unauthorised arrangement, which
was identified during the USCG ex-
amination, could have likely dis-
abled the sensor’s ability to detect
methane leakages from other com-
ponents within the room (see
image). 

USCG PSCOs also noted that a
second exhaust hose was similarly
installed in the vessel’s second
GVU room. These hoses were in
place for about eight years. 

The USCG said it was important
to note that the engine manufac-
turer’s manual highlights the need
for caution when replacing the
bellows and to use care when in-
stalling the O-rings. The manufac-

turer also emphasises the need to
check for gas leaks after repairs or
maintenance are performed.

As a result of this discovery,
the USCG made several recom-
mendations to owners, operators,
class societies and flag states.  n

Corrective actions can create additional hazards
USCG warns
Recently, US Coast Guard Port State Control Officers undertook an examination on board an LNGC. 

The unauthorised arrangement

According to South Korean news re-
ports, the court came down on the
side of Hyundai Heavy Industries
(HHI) and Samsung Heavy Indus-
tries by dismissing an appeal filed
by Daewoo Shipbuilding and Marine
Engineering (DSME). This effec-
tively nullified DSME’s patent.

In January, DSME took the case
to the Supreme Court after the
Patent Court of Korea issued a rul-
ing which invalidated the ship-
builder's patent over boil-off gas

(BOG) liquefaction technology. 
The patent court said DSME's

know how was no different from
those developed and used by the
two other shipbuilders, according
to reports.

This dispute began in January,
2014 when DSME registered the
technology as a patent. The ship-
builder then allegedly began
threatening HHI and Samsung
Heavy not to use the technologies
when building LNGCs.

In protest, both HHI and Sam-
sung filed a lawsuit against DSME
with the Intellectual Property Trial
and Appeal Board. But the court
sided with DSME, ruling its patent
valid in May, 2015.

Following the ruling, from 2014
to 2016, DSME secured the most
orders for LNGCs of the three
yards, at 47. In contrast, Hyundai
and Samsung won only 12 and
eight orders, respectively, the 
reports claimed. n

DSME BOG patent case dismissed
The South Korean Supreme Court has announced the verdict of a three-year-old
patent dispute over LNG boil-off gas (BOG) technology involving three shipyards. 

Exhaust Duct Opening

Hose from discharge of gas
evacuation fan.

Methane Sensor

GTT wins two
more orders
GTT has received an order from
Daewoo Shipbuilding & Marine
Engineering (DSME) to equip
two LNGCs with its NO96 GW
containment system. 

DSME shipyard based in
Geoje - South Korea - will build
the 173,400 cu m vessels on
behalf of a European
shipowner. Deliveries are
scheduled for 2019, GTT said.

This is the first LNGC order
won by DSME since the begin-
ning of this year. It comes in
addition to the order placed
last February for an FSRU,
which will also be fitted with
GTT NO96 technology. 

"We are proud of the close
relationship we have had with
DSME for over 30 years, which
has led to this new order. With
103 vessels in service and 49 in
order at present, DSME is in-
deed a faithful user of our
NO96 solutions," said Philippe
Berterottiere, GTT Chairman
and CEO. 

With almost 150 vessels in
service worldwide equipped
with the NO96 system, GTT de-
signs are claimed to be based
on proven technology. 

For more than 50 years, the
NO range has been evolving due
to a permanent research and
development strategy in new
technologies, to meet the safety
and the efficiency requirements
of shipowners and shipyards. 

NO96 GW is one of the lat-
est NO developments, which
enables LNG cargo boil-off gas
(BOG) optimisation, GTT said.n
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With a cargo carrying capacity of
210,150 cu m, ‘Onaiza’ is wholly-
owned by Nakilat and chartered by
Qatargas. The vessel built at Dae-

woo and delivered in April, 2009.  
She is the seventh wholly-

owned LNGC to come under the
management of Nakilat Shipping

Qatar (NSQL), bringing the total
number of vessels managed in-
house to 15, comprising of 11
LNGCs and four LPG carriers.       n

Nakilat takes ‘Onaiza’ in-house  
On 19th May, Nakilat assumed full shipmanagement and operations of the Q-Flex
LNGC ‘Onaiza’ from STASCo, as part of its planned and phased vessel transition
programme.  

The Q-Flex 'Onaiza'

In recent weeks, TMC had signed
two contracts to supply marine
compressed air systems to new-
build FSRUs, including one with
DSME, which is building a unit for
BW LNG and another with Hyundai
Heavy Industries, which is one for
Höegh LNG. 

Under the terms of the latest
contract, TMC will deliver a com-
plete marine compressed air sys-
tem consisting of 2 x 44 kW
service air compressors and 2 x 44
kW control air compressors to be
installed on board a 170,000 cu m

FSRU, which is scheduled for de-
livery in 2Q19. It will have a re-
gasification capacity of minimum
750 mill cu ft per day. 

TMC’s contract with Samsung
Heavy Industries also includes op-
tions to deliver similar systems to
three additional FSRUs that the
shipyard may build for Höegh LNG.
These vessels have scheduled de-
livery dates of one in 2019 and
two in the following year.

“Höegh LNG has one of the
world’s biggest fleets of TMC 
compressors for FSRUs. We are

very pleased that they, in co-oper-
ation with Samsung Heavy Indus-
tries, have once again selected
our technology for their projects,”
said Per Kjellin, TMC managing 
director. 

“It seems like several players
are trying to capitalise on a very
favourable newbuild market to po-
sition themselves for further ex-
pansion in the FSRU segment. I
believe everyone who is exposed
to the newbuild segment, includ-
ing TMC, are very pleased with
this development,” he added.    n

TMC wins another FSRU compressor contract 
Samsung Heavy Industries has awarded TMC Compressors (TMC) a contract to deliver
a marine compressed air system to  an FSRU under construction for Höegh LNG. 

CLNG welcomes Jordan
Cove LNG membership
Jordan Cove LNG has joined the
US-based Center for Liquefied
Natural Gas (CLNG) organisation. 

The company operates the
Jordan Cove LNG export facility
that is claimed will establish
Coos Bay, Oregon, as the pre-
mier energy centre on the US
West Coast.  

CLNG said that it looked for-
ward to working with Jordan
Cove LNG to raise awareness of
the many uses of LNG, educate
the public on the successes of
LNG and bring LNG to market,
safely, efficiently and quickly. 

Charlie Riedl, CLNG execu-
tive director, said: “CLNG wel-
comes Jordan Cove LNG and
believes this addition displays
how vibrant the future is, not
just for our organisation, but
the industry at large. CLNG’s
membership is diverse, effec-
tive, and growing, much like
the US and global LNG market.”

Betsy Spomer, Jordan Cove
LNG CEO, said:“We’re delighted
to be joining the Center for LNG
and share CLNG’s commitment
to improved understanding of
LNG and public policies advanc-
ing the use of LNG. Enlisting
CLNG’s expertise and experience
will help to reinforce our efforts
to move the Jordan Cove LNG
facility at Coos Bay forward.”

Samsung in small
LNGC orders 
Samsung Heavy Industries (SHI)
has won a contract from Korea
Gas Corp (KOGAS) to build two
small-scale LNGCs. 

Under the terms of the $100
mill contract, the ships are ex-
pected to be delivered in May
and December, 2019.

The 7,500 cu m vessels, to
be equipped with KC-1 cargo
containment systems, are in-
tended to transport LNG from
Tongyeong, Gyeongsangnam-do,

NEWS
NUDGE 

to Jeju Island. One of the two car-
riers will be capable of undertak-
ing LNG bunkering.

This new contract, signed on
22nd May, means that  SHI’s has
developed what it called a “lead-
ing track record in KC-1 LNGCs, as

well as expanding into small-scale
LNGCs and LNG-bunkering ves-
sels,” the shipyard said in an an-
nouncement.

Thus far this year, SHI has won
orders for $2.3 bill worth of ves-
sels, including three LNGCs, the

company said. 
KC-1 was developed by KOGAS

in co-operation with South Korea’s
big three shipyards.  SHI had pre-
viously won an order to build the
first-ever pair of KC-1 fitted
174,000 cu m LNGCs in 2015. 



DFDE = dual fuel diesel engines, STRH = steam turbine reheat / ultra steam turbine, MEGI = marine electric gas 
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Asia Venture LNGC Order Samsung TZ Mk. III TFDE 160000 01/04/2017 2012 9680190 2070 Chevron

Kawasaki Sakaide 1718 LNGC Order Kawasaki Moss TFDE 180000 01/04/2017 2013 9698123 1718 K-Line

Hyundai Princepia LNGC Order DSME GT NO 96 TFDE 174000 01/04/2017 2014 9761841 2451 Hyundai LNG Shipping

SM Eagle LNGC Order DSME GT NO 96 TFDE 174000 01/04/2017 2014 9761827 2449 Korea Line

Hyundai Peacepia LNGC Order DSME GT NO 96 TFDE 174000 01/05/2017 2014 9761853 2452 Hyundai LNG Shipping

Daewoo 2450 LNGC Order DSME GT NO 96 TFDE 174000 01/05/2017 2014 9761839 2450 Korea Line

Jmu Tsu 5070 LNGC Order Japan Marine SPB TFDE 165000 01/05/2017 2014 9736092 5070 MOL
United Corp (Jmu)

Hudong-Zhonghua H1717a LNGC Order Hudong-Zhonghua Membrane TFDE 174000 01/06/2017 2012 9672844 H1717A China LNG Shipping 
Holdings

Hudong-Zhonghua H1719a LNGC Order Hudong-Zhonghua Membrane TFDE 174000 01/06/2017 2013 9694751 H1719A China LNG Shipping 
Holdings

Oceanic Breeze LNGC Order Mitsubishi H.I. Moss STRH 155300 01/07/2017 2013 9698111 2310 K-Line

Seri Cempaka LNGC Order Hyundai Heavy Moss STRH 150000 01/07/2017 2013 9714290 2731 Petronas

Murex LNGC Order DSME GT NO 96 MEGI 173400 01/07/2017 2013 9705641 2416 Teekay LNG

Daewoo 2462 LNGC Order DSME GT NO 96 TFDE 180000 01/07/2017 2015 9771913 2462 MOL

Bishu Maru LNGC Order Kawasaki Moss TFDE 164700 01/08/2017 2013 9691137 1713 K-Line

Seri Camar LNGC Order Hyundai Heavy Moss STRH 150000 01/08/2017 2013 9714305 2732 Petronas

Jmu Tsu 5071 LNGC Order Japan Marine SPB TFDE 165000 01/08/2017 2014 9752565 5071 NYK
United Corp (Jmu)

Daewoo 2417 LNGC Order DSME GT NO 96 MEGI 173400 01/08/2017 2013 9705653 2417 Teekay LNG

Daewoo 2421 LNGC Order DSME GT NO 96 TFDE 172410 01/08/2017 2014 9768368 2421 Dynagas
- Azipod

Hudong-Zhonghua H1718a LNGC Order Hudong-Zhonghua Membrane TFDE 174000 01/09/2017 2013 9694749 H1718A China LNG Shipping
Holdings

Samsung 2153 LNGC Order Samsung KC-1 TFDE 174000 01/09/2017 2014 9761803 2153 SK Shipping

Samsung 2154 LNGC Order Samsung KC-1 TFDE 174000 01/09/2017 2014 9761815 2154 SK Shipping

Daewoo 2426 LNGC Order DSME GT NO 96 TFDE 172410 30/09/2017 2014 9750658 2426 MOL
- Azipod

Castillo De Caldelas LNGC Order Imabari TZ Mk. III MEGI 178000 01/10/2017 2014 9742819 8188 Elcano

Mitsubishi Nagasaki 2316 LNGC Order Mitsubishi H.I. Moss STRH 153000 01/10/2017 2014 9743875 2316 NYK

SK Resolute LNGC Order Samsung TZ Mk. III XDF 182000 01/10/2017 2013 9693173 2081 SK Shipping

Hudong-Zhonghua H1720a LNGC Order Hudong-ZhonghuaMembrane TFDE 174000 01/10/2017 2012 9672818 H1720A China LNG S
Holdings

Jmu Tsu 5072 LNGC Order Japan Marine SPB TFDE 165000 01/10/2017 2014 9758832 5072 MOL
United Corp (Jmu)

Eduard Toll LNGC Order DSME GT NO 96 TFDE 172410 31/10/2017 2014 9750696 2423 Teekay LNG
- Azipod

Castillo De Merida LNGC Order Imabari TZ Mk. III MEGI 178000 01/11/2017 2014 9742807 8177 Elcano

Seri Cemara LNGC Order Hyundai Heavy Moss STRH 150000 01/12/2017 2014 9756389 2735 Petronas

Kawasaki Sakaide 1731 LNGC Order Kawasaki Moss TFDE 177000 01/12/2017 2015 9774135 1731 MOL

Daewoo 2453 LNGC Order DSME GT NO 96 MEGI 173400 01/12/2017 2014 9770921 2453 Teekay LNG

Rudolf Samoylovich LNGC Order DSME GT NO 96 TFDE 172410 01/12/2017 2014 9750713 2425 Teekay LNG
- Azipod

Daewoo 2422 LNGC Order DSME GT NO 96 TFDE 172410 01/12/2017 2014 9768370 2422 Dynagas
- Azipod

Daewoo 2424 LNGC Order DSME GT NO 96 TFDE 172410 31/12/2017 2014 9750701 2424 MOL
- Azipod

Flex Endeavour LNGC Order DSME GT NO 96 MEGI 172400 01/01/2018 2014 9762261 2447 John Fredriksen

Flex Enterprise LNGC Order DSME GT NO 96 MEGI 172400 01/01/2018 2014 9762273 2448 John Fredriksen

SK Audace LNGC Order Samsung TZ Mk. III XDF 182000 01/01/2018 2013 9693161 2080 SK Shipping

Hudong-Zhonghua H1664a LNGC Order Hudong-Zhonghua GT NO 96 TFDE 174000 01/01/2018 2014 9750232 H1664A Teekay LNG

Pan Asia LNGC Order Hudong-ZhonghuaGT NO 96 TFDE 174000 01/01/2018 2014 9750220 H1663A Teekay LNG

BW Tulip LNGC Order DSME GT NO 96 MEGI 173000 01/01/2018 2014 9758064 2435 BWGas

Daewoo 2460 LNGC Order DSME GT NO 96 MEGI 174000 01/01/2018 2014 9766889 2460 Chandris

Teekay NB-6 LNGC Order DSME GT NO 96 MEGI 173400 01/02/2018 2014 9770933 2454 Teekay LNG

Hyundai Ulsan 2800 LNGC Order Hyundai Heavy TZ Mk. III XDF 174000 01/02/2018 2014 9748899 2800 GasLog

Daewoo 2443 LNGC Order DSME GT NO 96 MEGI 173400 01/02/2018 2014 9766554 2443 BP

Jmu Tsu 5073 LNGC Order Japan Marine SPB TFDE 165000 01/02/2018 2014 9758844 5073 MOL
United Corp (Jmu)

Samsung 2130 LNGC Order Samsung TZ Mk. III XDF 174000 01/03/2018 2014 9744013 2130 GasLog

Daewoo 2442 LNGC Order DSME GT NO 96 MEGI 173400 01/03/2018 2014 9766542 2442 BP

Hyundai Ulsan 2801 LNGC Order Hyundai Heavy TZ Mk. III XDF 174000 01/03/2018 2014 9748904 2801 GasLog

WORLD LNG CARRIER ORDERBOOK
Name Segment Status Yard Design Prop Capacity Delivery Ordered Imo Hull Primary

Date No Owner
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MOL E.On. LNGC Order DSME GT NO 96 TFDE 179900 01/04/2018 TBN MOL

Kawasaki Sakaide 1720 LNGC Order Kawasaki Moss TFDE 164000 01/04/2018 2014 9749609 1720 K-Line

Mitusi NB 2 Cameron LNGC Order Kawasaki Moss STRH 155000 01/04/2018 2014 9759252 1729 MOL

Daewoo 2441 LNGC Order DSME GT NO 96 MEGI 173400 01/04/2018 2014 9766530 2441 BP

Mitsui Cameron Shi NB 1 LNGC Order Samsung Mark III Flex TFDE 177000 01/05/2018 2014 9760768 2148 MOL

Samsung 2149 LNGC Order Samsung Mark III Flex TFDE 177000 01/05/2018 2014 9760770 2149 MOL

Mitsui KHI NB 1 LNGC Order Kawasaki Moss STRH 155000 01/05/2018 2014 9759240 1728 MOL

Daewoo 2432 LNGC Order DSME GT NO 96 TFDE 172410 01/05/2018 2014 9750660 2432 MOL
- Azipod

Daewoo 2430 LNGC Order DSME GT NO 96 TFDE 172410 01/05/2018 2014 9750725 2430 Teekay LNG
- Azipod

Daewoo 2455 LNGC Order DSME GT NO 96 MEGI 173400 01/05/2018 2014 9770945 2455 Teekay LNG

Daewoo 2464 LNGC Order DSME GT NO 96 MEGI 173400 01/05/2018 2015 9785158 2464 Chandris

Mitsubishi Nagasaki 2324 LNGC Order Mitsubishi H.I. Moss STaGE 165000 01/06/2018 2015 9779226 2324 NYK

Daewoo 2458 LNGC Order DSME GT NO 96 MEGI 173400 01/06/2018 2015 9767950 2458 Maran Gas Maritime

Daewoo 2444 LNGC Order DSME GT NO 96 MEGI 173400 01/06/2018 2014 9766566 2444 BP

Daewoo 2427 LNGC Order DSME GT NO 96 TFDE 172410 01/06/2018 2014 9768382 2427 Dynagas
- Azipod

Hudong-Zhonghua H1665a LNGC Order Hudong-Zhonghua GT NO 96 TFDE 174000 01/06/2018 2014 9750244 H1665A Teekay LNG

Samsung 2107 LNGC Order Samsung TZ Mk. III MEGI 174000 01/07/2018 2013 9709025 2107 Flex LNG

BW Lilac LNGC Order DSME GT NO 96 MEGI 173000 01/07/2018 2014 9758076 2436 BWGas

Daewoo 2445 LNGC Order DSME GT NO 96 MEGI 173400 01/07/2018 2014 9766578 2445 BP

Samsung 2150 LNGC Order Samsung Mark III Flex TFDE 177000 10/07/2018 2014 9760782 2150 MOL

Daewoo 2446 LNGC Order DSME GT NO 96 MEGI 173400 01/08/2018 2014 9766580 2446 BP

Mitsubishi Nagasaki 2323 LNGC Order Mitsubishi H.I. Moss STaGE 180000 01/08/2018 2015 9774628 2323 MOL

Daewoo 2431 LNGC Order DSME GT NO 96 TFDE 172410 01/09/2018 2014 9750737 2431 Teekay LNG
- Azipod

MOL NB 2 Freeport LNGC Order Kawasaki Moss STaGE 177000 01/10/2018 2015 9791200 1734 MOL

Mitsubishi Nagasaki 2325 LNGC Order Mitsubishi H.I. Moss STaGE 165000 01/10/2018 2015 9779238 2325 NYK

Mitsubishi Nagasaki 2326 LNGC Order Mitsubishi H.I. Moss STaGE 180000 01/10/2018 2015 9796781 2326 NYK

Samsung 2108 LNGC Order Samsung TZ Mk. III MEGI 174000 31/10/2018 2013 9709037 2108 Flex LNG

Daewoo 2428 LNGC Order DSME GT NO 96 TFDE 172410 01/11/2018 2014 9768394 2428 Dynagas
- Azipod

NYK NB 2 Freeport LNGC Order Kawasaki Moss STaGE 177000 01/12/2018 2015 9791212 1735 MOL

Mitsubishi Nagasaki 2327 LNGC Order Mitsubishi H.I. Moss STRH 180000 01/12/2018 2015 9796793 2327 NYK

Daewoo 2429 LNGC Order DSME GT NO 96 TFDE 172410 01/12/2018 2014 9768526 2429 Dynagas
- Azipod

Daewoo 2456 LNGC Order DSME GT NO 96 MEGI 173400 01/01/2019 2015 9753014 2456 Maran Gas Maritime

Pan Africa LNGC Order Hudong-Zhonghua GT NO 96 TFDE 174000 01/01/2019 2014 9750256 H1666A Teekay LNG

Daewoo 2433 LNGC Order DSME GT NO 96 TFDE 172410 01/01/2019 2014 9750749 2433 Teekay LNG
- Azipod

Daewoo 2459 LNGC Order DSME GT NO 96 MEGI 173400 01/01/2019 2015 9767962 2459 Maran Gas Maritime

SK Shipping SK E&S NB1 LNGC Order Hyundai Heavy TZ Mk. III Flex XDF 180000 01/02/2019 2016 9810549 2937 SK Shipping

Hyundai Samho S856 LNGC Order Hyundai Samho TZ Mk. III MEGI 174000 01/02/2019 2015 9781918 S856 Teekay LNG

Mitsubishi Nagasaki 2332 LNGC Order Mitsubishi H.I. STaGE 165000 01/02/2019 2015 9810020 2332 Mitsubishi

Samsung 2131 LNGC Order Samsung TZ Mk. III XDF 174000 01/03/2019 2014 9744025 2131 GasLog

Hyundai Samho S857 LNGC Order Hyundai Samho TZ Mk. III MEGI 174000 01/03/2019 2015 9781920 S857 Teekay LNG

Mitsubishi Nagasaki 2321 LNGC Order Mitsubishi H.I. Moss STaGE 177000 01/04/2019 2015 9770438 2321 NYK

Daewoo 2457 LNGC Order DSME GT NO 96 MEGI 173400 01/04/2019 2014 9753026 2457 Maran Gas Maritime

SK Shipping SK E&S NB2 LNGC Order Hyundai Heavy TZ Mk. III Flex XDF 180000 01/05/2019 2016 9810551 2938 SK Shipping

Mitsubishi Nagasaki 2322 LNGC Order Mitsubishi H.I. Moss STaGE 177000 01/06/2019 2015 9770440 2322 MOL

Flex Constellation LNGC Order DSME GT NO 96 MEGI 173400 01/06/2019 2017 9825427 2470 John Fredriksen

Nb Gaslog - Centrica LNGC Order Samsung GTT Mark V XDF 180000 01/07/2019 2016 9816763 2212 GasLog
Samsung 2212

Flex Courageous LNGC Order DSME GT NO 96 MEGI 173400 01/08/2019 2017 9825439 2471 John Fredriksen

Hyundai Ulsan 2964 LNGC Order Hyundai Heavy TZ Mk. III Flex MEGI 180000 01/08/2019 2017 9825568 2964 Knutsen

Samsung 2213 LNGC Order Samsung GTT Mark V XDF 180000 01/09/2019 2016 9819650 2213 GasLog

Daewoo 2489 LNGC Order DSME GT NO 96 MEGI 173400 01/11/2019 2015 9792606 2489 BWGas

Daewoo 2434 LNGC Order DSME GT NO 96 TFDE 172410 01/11/2019 2014 9750672 2434 Teekay LNG
- Azipod

Maran Gas NB1 LNGC Order DSME GT NO 96 MEGI 173400 19/11/2019 2016 9810379 2467 Maran Gas Maritime

Maran Gas NB2 LNGC Order DSME GT NO 96 MEGI 173400 19/11/2019 2016 9810367 2466 Maran Gas Maritime

Trinity J/V (Mitsui & Co.) LNGC Order Imabari GTT Mark III Flex MEGI 178000 01/01/2020 TBN K-Line

Imabari Saijo 8200 LNGC Order Imabari MEGI 178000 01/10/2021 2015 9778923 8200 Trinity LNG Transport SA

Name Segment Status Yard Design Prop Capacity Delivery Ordered Imo Hull Primary
Date No Owner



1974 Seagas 187 LNG Sweden Yes AGA

1988 Kayoh Maru 1,517 LNG Japan Yes Daiichi

1993 Aman Bintulu / Lucia Ambition18,928 LNG Malaysia - Japan Yes Perbadanan/NYK

1996 Surya Aki 19,475 LNG Indonesia - Japan Yes MCGC

1997 Aman Sendai 18,928 LNG Malaysia - Japan Yes Perbadanan/NYK

1998 Aman Hakata 18,800 LNG Malaysia - Japan Yes Perbadanan/NYK

2000 Triputra (ex Surya Satsuma) 23,096 LNG Indonesia - Japan Yes MCGC

2003 Pioneer Knutsen 1,100 LNG Norway Yes Knutsen

2003 Shinju Maru No.1 2,540 LNG Japan Yes Shinwa

2005 North Pioneer 2,500 LNG Japan Yes Japan Liquid Gas

2007 Sun Arrows 19,531 LNG Malaysia - Russia - Japan Yes Mitsui

2008 Kakurei Maru 2,536 LNG Japan Yes Hogaki Zosen

2008 Shinju Maru No.2 2,540 LNG Japan Yes Shinwa

2009 Coral Methane 7,551 LNG/LPG/Ethylene Northwest Europe/Baltics Yes, sometimes Anthony Veder

2010 Norgas Creation 10,000 LNG/LPG/Ethylene Worldwide No Norgas Carriers

2010 Norgas Innovation 10,000 LNG/LPG/Ethylene Worldwide No Norgas Carriers

2011 Akebono Maru 3,556 LNG Japan Yes Chuo Kaiun

2011 Norgas Bahrain Vision 12,000 LNG/LPG/Ethylene Worldwide No Norgas Carriers

2011 Norgas Conception 10,000 LNG/LPG/Ethylene Worldwide No Norgas Carriers

2011 Norgas Invention 10,000 LNG/LPG/Ethylene Worldwide No Norgas Carriers

2011 Norgas Unikum 12,000 LNG/LPG/Ethylene Worldwide No Norgas Carriers

2012 Coral Energy 15,600 LNG Northwest Europe/Baltics Yes Anthony Veder

2013 Coral Anthelia 6,500 LNG/Ethylene Anthony Veder

2013 JX Energy TBN 2,500 LNG Japan Yes JX Energy

2013 Kakuyu Maru 2,500 LNG Japan Yes Tsurumi Sunmarine

2014 LNG-Oil combi** 2,000 LNG Germany Yes Veka

2014 Short Sea LNG Tanker ** 4,000 LNG Germany Yes Veka

2015 10  small carriers TBN** 5,000 LNG Bimantara Group

2015 Jahre TBN** 6,200 LNG Norway Yes Donsotank/Jahre Marine

2015 JS Ineos Ingenuity 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2015 JS Ineos Insight 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2015 JS Ineos Intrepid 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2015 LNG Barge TBN 3,000 LNG US Coast Yes LNG America

2015 LNG bunker barge 1† 2,250 LNG China Yes Anhui Huaqiang Natural Gas

2015 LNG bunker barge 2† 2,250 LNG China Yes Anhui Huaqiang Natural Gas

2015 LNG bunker barge 3† 2,250 LNG China Yes Anhui Huaqiang Natural Gas

2015 LNG Inland bunker** 800 LNG Germany Yes Veka

2015 Norgas TBN** 17,000 LNG/LPG/Ethylene Worldwide Norgas Carriers

2015 Norgas TBN** 17,000 LNG/LPG/Ethylene Worldwide Norgas Carriers

2015 PetroChina TBN 30,000 LNG China PetroChina

2015 TBN 14,000 LNG China Yes Zhejiang Huaxiang

2015 TBN 1 27,500 LNG China? Danyang?

2015 TBN 2 27,500 LNG China? Danyang?

2015 TBN 3 27,500 LNG China? Danyang?

2016 Clean Jacksonville 2,200 LNG US Coast Yes CME

2016 Dalian TBN 28,000 LNG China Yes Dalian Inteh Group

2016 Hai Yang Shi You 301 30,000 LNG Bali FSU Yes CETS (CNOOC)

2016 JS Ineos Indepence 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2016 JS Ineos Innvovation 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2016 JS Ineos Inspiration 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2016 LNG Prime 2,250 LNG Northwest Europe Yes Veka Deen LNG

2016 Navigator Aurora 35,000 Ethane/Ethylene Markus Hood - Stenungsund Ethane, for Borealis Navigator

2016 Gaschem Beluga 36,000 Ethane/Ethylene US - Teeside Ethane, for Sabic Gaschem Services

2016 Gaschem Orca 36,000 Ethane/Ethylene US - Teeside Ethane, for Sabic Gaschem Services

WORLD SMALL SCALE LNG FLEET*

Built Name CBM Cargo Type Trading area Trading in LNG? Ship Owner / Operator

For more information please visit http://small-lng.com
*Includes multi-gas, ethylene and LNG bunker ships with 40,000 cubic metres LNG cargo capacity or less
TBN = To Be Nominated indicates ships are still at construction/planning stage
** = project  shelved   † =Data to be verified    Data last updated =  24th May 2017
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Built Name CBM Cargo Type Trading area Trading in LNG? Ship Owner / Operator

2016 Ocean Yield TBN** 36,000 Ethane/Ethylene US - Teeside Ethane, for Sabic Gaschem Services

2016 Shell Bunker Barge TBN 1 6,500 LNG Northwest Europe Yes Shell

2016 Shell Bunker Barge TBN 2 6,500 LNG Northwest Europe Yes Shell

2016 Shell Bunker Barge TBN 3 6,500 LNG Northwest Europe Yes Shell

2016 Shell Bunker Barge TBN 4 3,000 LNG Northwest Europe Yes Shell

2017 Yuan He 1 30,000 LNG China Yes CSR

2017 ENGIE Zeebrugge 5,000 LNG Northwest Europe Yes NYK

2017 CME TBN† 2,200 LNG US Coast Yes CME

2017 CME TBN† 2,200 LNG US Coast Yes CME

2017 Coral EnergICE 18,000 LNG Northwest Europe/Baltics Yes Anthony Veder

2017 Coralius 5,800 LNG Northwest Europe/Baltics Yes, for Skangas Anthony Veder

2017 JS Ineos Invention 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2017 JS Ineos Intuition 27,500 LNG/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2017 LNG-Gorskaya TBN 7,300 LNG Russia Yes LNG-Gorskaya

2017 LNG-Gorskaya TBN 7,300 LNG Russia Yes LNG-Gorskaya

2017 LNG-Gorskaya TBN 7,300 LNG Russia Yes LNG-Gorskaya

2017 Navigator Eclipse 35,000 Ethane/Ethylene US Ethane Navigator

2017 Navigator Nova 35,000 Ethane/Ethylene US Ethane Navigator

2017 Navigator Prominence 35,000 Ethane/Ethylene US Ethane Navigator

2018 Bernhard Schulte TBN 7,500 LNG Baltic Yes Bernhard Schulte

2018 CME TBN† 2,200 LNG US Coast Yes CME

2018 Evergas TBN 32,000 Ethane/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2018 Evergas TBN 32,000 Ethane/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2018 Evergas TBN 32,000 Ethane/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2018 Evergas TBN 32,000 Ethane/Ethylene Markus Hook - Rafnes Ethane, for Ineos Evergas

2019 KLine TBN 7,500 LNG Korea Yes Korea Line

2019 KLine TBN 7,500 LNG Korea Yes Korea Line

2019 Stolt TBN 7,500 LNG Mediterranean Yes Stolt-Nielsen Gas

2019 Stolt TBN 7,500 LNG Mediterranean Yes Stolt-Nielsen Gas

2020 Stolt TBN (option) 7,500 LNG Yes Stolt-Nielsen Gas

2020 Stolt TBN (option) 7,500 LNG Yes Stolt-Nielsen Gas

2021 Stolt TBN (option) 7,500 LNG Yes Stolt-Nielsen Gas

For more information please visit http://small-lng.com
*Includes multi-gas, ethylene and LNG bunker ships with 40,000 cubic metres LNG cargo capacity or less
TBN = To Be Nominated indicates ships are still at construction/planning stage
** = project  shelved   † =Data to be verified    Data last updated =  24th May 2017
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BP Chief Executive Bob Dudley
said the first pillar of the UK
major’s strategy recognises that
oil and gas will be important for
decades as he listed vital projects
he is pressing ahead with, includ-
ing a floating LNG venture to be
developed offshore West Africa
and other LNG and gas ventures in
Indonesia and Egypt.

“As a result the economics of
the past are changing,” Dudley
told the BP annual shareholder
meeting in London.

Purpose
“Our fundamental purpose has al-
ways been to help power eco-
nomic growth and raise living
standards, but we need to do that
while helping to drive the transi-
tion to a lower carbon world,”
said the CEO.

He said BP’s updated strategy
had four pillars leading to the effi-
cient delivery of heat, light and
mobility as the economic and en-
vironmental circumstances change
over the next five to 10 years.

Dudley said BP already had a
portfolio that gives it options for
higher margins and lower-cost pro-
duction of natural gas and oil.

“The cleaner-burning proper-
ties of natural gas mean it is going
to be increasingly important as an
energy source and we are already
shifting our portfolio further to-
wards gas,” he told the meeting.

“We formed a new partnership
with Kosmos Energy to develop
prolific gas discoveries off the
coasts of Mauritania and Senegal

in West Africa,” explained Dudley,
referring to the plan to develop
two floating LNG hubs with Dallas-
based Kosmos.

“Just last week we announced
a huge new discovery in this
province,” added Dudley.

The BP discovery was at the
Yakaar-1 well located in waters 95
kilometres northwest of the Sene-
galese capital Dakar.

BP and Kosmos said the Yakaar
discovery, coupled with the earlier
Teranga discovery, underpinned
the prospects for a further LNG
production system in the basin.

Dudly also told the BP investors
that it was pressing ahead with
the expansion of major LNG and
gas projects in Tangguh in Indone-
sia and Khazzan in Oman, as well
as Egypt.

“We bought a share of the
giant Zohr gas field in the Mediter-
ranean, adding to our strong posi-
tion in Egypt,” he added.

“The second pillar of the strat-
egy is our Downstream, and
you’ve already heard me talk
about its increasing competitive-
ness,” he said, listing advanced
fuels for cars, trucks and planes.

Dudley said the third pillar of
the strategy would see BP advanc-
ing its low-carbon activities right

across the business. “We already
have a head start with a 20-year
track record in renewables, having
developed two great businesses in
wind power and biofuels,” the
CEO said.

Dudley said the fourth pillar was
the continuation of activities to
simplify and modernize BP from top
to bottom, making sure it has the
right structures and organization.

“We set out in 2017 with plans
to deliver on seven major pro-
jects, six of which are gas pro-
jects, supporting that shift to gas
in the portfolio,” he said.

“I was just recently in Egypt to
celebrate the successful start-up
of the West Nile Delta gas project
where we brought that project in
on budget, eight months ahead of
schedule and with production
rates 20 percent higher than
planned,” he said.

“The President of Egypt refers
to it as a ‘national mega-project
for Egypt’, putting thousands of
people to work,” he explained.

“In addition to these seven pro-
jects we have another nine on track
for start-up from 2018 onwards,
with construction on average,
ahead of schedule and 15 percent
under budget,” said Dudley.

n

BP CEO: ‘Already shifting our portfolio further towards gas’

CEO Dudley pins hopes
on African FLNG and
natural gas projects in
Indonesia and Egypt
Our Europe editor
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TransCanada’s open season in mid-March resulted in
binding long-term, fixed-price contracts for natural
gas produced in the Western Canada Sedimentary
Basin (WCBS) at a simplified toll of C$0.77 per giga-
joule, the equivalent of US$0.54/mmBtu.  

Though the gas transportation contract runs for
10 years, upstream companies have the right of an
early termination after the pipeline has been operat-
ing for five years. In-service date is scheduled for
November 1, 2017.

“Access to infrastructure – both
pipeline and LNG import capacity
– is a key factor for a functioning
trading hub. This goes hand-in-
hand with initiatives to get rid of
final destination clauses,” Sammy
Six and Anne-Sophie Corbeau write
in one of the latest report based
on high-level meetings at the King
Abdullah Petroleum Studies and
Research Center (KAPSARC).

The shift to spot LNG purchase
in oversupplied gas markets al-
ready helped Asian buyers to push
through greater contract flexibil-
ity – now those flexible buyers and
swing gas suppliers urgently seek a
way to gain access regasification
slots at short notice. 

Contractual reconfigurations of
gas supply agreements (SPAs),
spurred by the glut of supply com-
ing to market, could help embold-
ened buyers in Northeast Asia –
notably Japan, Korea and China –
get their way in terms of destina-
tion flexibility and a gradual shift
from oil-indexed long term supply
contracts towards hub-based spot
trade. Northeast Asia currently
makes up nearly 50% of the
world’s regasification capacity and
56% of LNG imports.

Race for an Asian 
trading hub
Singapore, Japan and China
(Shanghai) are embroiled in a com-

petition for setting up
an Asian trading hub,
each of them with
their own advantages
and difficulties. 

Hosting Asia’s first
multiuser, open-ac-
cess LNG terminal
that also offers re-
exports, Singapore has an edge
over competing fledgling hubs.
However, the city state’s LNG
business model is primarily that of
a tolling model – BG had an initial
license to import 3 mpa but Singa-
pore’s energy regulator EMA in Oc-
tober 2016 selected two additional
LNG importers, Pavillion Gas and
Shell. 

Going forward, gas customers
will be allowed to import 10% of
their demand from the spot 
market, and the regulator also seeks
to set up secondary LNG trading. 

nTPA – a toothless tiger?
Japan and South Korea, Asia’s two
largest LNG importers, are still 
reluctant to impose regulated
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Analysis: TPA seen as a precondition for an
Asian gas trading hub 

BC still send pipeline gas to US border
instead of LNG to Asia 

Third-party access (TPA) to regasification terminals is offered for over 
420 mtpa, or 54% of global regas capacity, but in practice such access 
still rarely happens outside Europe. In Japan, for example, TPA exists on
paper notably on the basis of ‘bilateral negotiations’ – in practice, however,
incumbents do often not respond to any query of a third party. Regulators
would need to enforce full or partial TPA, analysts argue, to help aspirations
of creating an Asian gas trading hub become a reality. 

Aspiring to one day develop an LNG industry, the Canadian province of British
Columbia is supporting plans by TransCanada to ship its gas via pipeline to border
towns like Toronto to compete in the US market instead of shipping LNG cargoes to
Seoul, Tokyo and Shanghai. Conclusion of the tender fills up most of TransCanada’s
idle pipeline capacity – a move seen to improve the competitiveness of Canadian
natural gas which had lost out on price
compared to US shale gas.

This is caused by a rapidly growing
energy demand, due to the in-
creasing middle class population
boom; urbanisation; solid eco-
nomic & GDP growth and electric-
ty price fluctuations.

The Indian Government is aim-
ng to change the primary energy
mix, as more oil and coal-fired
power plants are replaced by nat-
ural gas-fired facilities. 

It is thought that natural gas
will account for 20% of India’s en-
ergy mix in 2025, compared to
only 9% in 2005 and 11% in 2010,
respectively, according to the or-
ganisers of the FSRU Asia Summit -
a branch of IQPC - to be held in
Singapore 20th-21st June.

Another more important con-
sideration for the increased push
for natural gas is economics. For
nstance, the market dynamics of
the LNG industry has changed sub-
stantially over the past few years,
as the price of LNG has fallen con-
siderably, making it a less-expen-
sive substitute for coal.

Traditional major LNG im-
porters, such as Japan and South
Korea, are reducing their LNG 
mports, as more of their nuclear
power plants come back in opera-
tion. While Japan has been known
to buy in regularly on the spot
market over the past few years
and paying premium prices, local
mporters now prefer to bring for-
ward some of their delivery sched-

ules from their long-term supply
contracts.

This has resulted in more sup-
ply from traditional sources, such
as Qatar, Indonesia and Nigeria
and this will increase still further,
as large mega LNG plants come
on stream, including Australia’s
Gorgon.

Double import capacity
According to a report published by
Citi Research, India is the largest
LNG importer after Japan, South
Korea, and China. Its import ca-
pacity over the next four years is
expected to double to 45 mill
tonnes per annum against today’s
22 mill tonnes per annum. 

Another factor, which makes
this area an attractive destina-
tion for LNG, is the distance from
traditional suppliers. Today, it
only takes three days to ship LNG
to western India from Qatar, com-
pared with more than two weeks

to the UK, the summit organisers
said.

The increased demand and im-
pending imports have stretched
the existing LNG receiving infras-
tructure in India, while
Bangladesh and Pakistan have 
announced multi-million dollar 
investments into the facilities
needed to receive gas. 

This is where FSRUs come in.
They allow a faster development
timeline and lower upfront capex
outlay, compared to onshore re-
gasification and have thus become
the preferred solution for several
countries entering the LNG market
or those who are seeking to ex-
pand their receiving infrastructure
in the shortest time possible. 

Within the next five years,
more than 140 mill tonnes per
annum of new LNG supply is 
expected to enter the market, 
or the equivalent of around 45
FSRUs, the organisers claimed.   n
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The deal will see Total add 
PitPoint’s existing LNG fuelling
operations in Zwolle in the
Netherlands and a network of
around 100 natural gas fuelling
stations to its portfolio across 
Europe. 

“The acquisition will enable
the Group to… implement its plans
to establish a network of 350 nat-
ural gas vehicle fueling stations in
Europe by 2022, making Total the
leader in natural gas vehicle fuel
in Europe,” a spokesperson for
Total said. 

The group expects to focus ini-
tially on growth in the trucking
and professional transport sector. 

PitPoint plans eight more
LNG stations
PitPoint currently operates jsut
one LNG station in Zwolle but ex-
pects to complete eight more sta-
tions over the next two years. The
Zwolle station provides refuelling
for both 9 and 18 bar types of LNG
trucks with high fill rate. 

“Following the acquisition of
Lampiris in 2016, this acquisition
is part of Total’s strategy to ex-

pand its low-carbon businesses...
There is strong development po-
tential for natural gas vehicle fuel
in the transport sector. Our aim is
to combine PitPoint’s technologi-
cal and commercial expertise ac-
quired over the last ten years with
Total’s strong retail marketing
network and client portfolio,” said
Patrick Pouyanné, chairman and
CEO of Total.

PitPoint is currently Europe’s
third-largest provider of natural
gas vehicle fuel and alongside LNG
fuelling the firm’s operations in-
clude biogas, hydrogen and elec-
tric vehicle charging for both road
and maritime transport.

Total expands gas 
fuelling in France
Last month Total inaugurated its
first natural gas fuelling station in
France, in Nantes. The firm ex-
pects to open 15 stations in total
this year, followed by an addi-
tional 10 a year going forward.

“As part of the energy transi-
tion, natural gas could become
the fuel of the future for road
transportation. Total is a global
gas player present across the
value chain; we want to promote
its development, especially for
the truckers and transporters we
serve. To support this aim, we are
expanding our network of fueling
stations retailing natural gas
fuel,” Momar Nguer, President of
Total Marketing & Services, said.

Total state that it intends to 
“fast-track” the development of
its natural gas vehicle network
through leveraging its existing net-
work of more than 9,000 petrol
stations with priority given to 
“accelerating growth in markets
where Total is already active” in
natural gas vehicle fuel, notably
Germany, the Benelux countries
and France.                               n

Total acquires PitPoint to drive
LNG fuelling growth
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Public and private companies and the

state will take part, as in the previous

two auctions. However, unlike in last

year’s auctions however, it will be

possible to sell power to participants other than

state-owned utility Comisión Federal de Elect-

ricidad (CFE). This will proceed through a

clearing house, that will act as the counterpart

in the contracts signed between the buyers and

the winning sellers.

Mexico seeks to attract investment in re-

newables to meet Government targets: Under

the Energy Transition Law, by 2050, half of

Mexico's electricity is meant to originate from

renewables, up from a 35% target in 2024. The

Government is also keen on diversifying the

country's energy mix and reducing  reliance on

fossil fuels. 

For the upcoming power auction SENER

will publish an 

operational hand-

book, pending reg-

ulatory approval,

on how the clear-

ing house will

function. More information about the auction

will be published in due course, including the

characteristics of the bid round and the contract

models.

It is not yet clear whether the upcoming

auction will take into account the differing

costs of electricity generation across the coun-

try, as did the second auction.

Bids submitted to CFE will be published on

July 31, while those made to other participants

will follow on August 14. Technical bids will

follow in September. The results of the auction

are scheduled to be announced at the end of

November, the statement added, and projects

must commence generating by January 2020.

Following the early stages of energy market

reform, Mexico’s first auction saw a total of

1,720 MW of capacity awarded. Seven major

wind and solar firms won 15-year contracts for

large-scale projects, including SunPower Sys-

tems Mexico, Enel Green Power and JinkoSolar.

The second power auction resulted in a fur-

ther 8.9 TWh of renewable supply contracts

awarded, of which 4.8 TWh were for solar and

3.9 TWh for wind power projects.                  n
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Mexico calls for bids in 3rd power auction
Mexico has published a preliminary schedule for 
a third power auction and is calling for bids, with
the winners set to sign long-term power purchase
agreements (PPAs) for clean energy supply, the 
energy secretariat SENER and the state energy
control centre CENACE stated.

Dominion/TCO spread tightens amid
slow production growth

Acombination of upward strength at Do-

minion and a downward trend at TCO

tightened the location differential at

these two hubs since this past winter –

the third warmest winter in the Northeast since 2010.

Starting from December 2016, the spreads be-

tween Dominion South and TCO Appalachia

started to narrow. “In May last year, the two hubs

had exited an extremely bearish winter, and Do-

minion South cash basis averaged at $0.5/MMBtu,

per OPIS Natural Gas Index. TCO’s discount to

Henry averaged $0.10/MMBtu, or a 43-$cent

spread from Dominion South,” says Point Logic

analyst Callie Kolbe.

Strong storage withdrawals, as well as the tightening spread at Appalachian gas
pricing hubs Dominion South Point (Dom SP) and Columbia Gas (TCO) have not been
weather-driven in winter 2016/17. The narrower Dom SP/TCO spread, according to
PointLogic Energy, was rather caused by slower than expected production growth,
coupled with a rise in take-away capacity from storage due to rising demand for
natural gas in the Northeastern United States.

Birds eye view of Mexico City

continued on page 2
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Future use of hybrid energy will lead to a consistent baseload, without the need
for top-up via fossil fuels, anticipates Francesco Falco, chief commercial officer
at GE Power Conversion.
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Producing hydrogen via renewable energy is not a new idea.

Still, the vast majority of this industrial hydrogen is produced

from coal gasification or SMR, both highly energy-intensive

and polluting technologies. 

Breaking hydrogen out of water through electrolysis is a technology

that is currently much less used; but it can when using cheap hydropower

in regions such as Norway and Iceland, or wind and solar power.

Competing on price and runtime hours
“Price is not the only consideration however,” Cédric Philibert points

out. “To be competitive, the electroylzers would have to have relatively

high utilization factors – that is, they would have to run for several thou-

sand hours per year.” But under the right conditions, e.g. in the agricul-

ture sector, electrolyzers can have massive consequences for

sustainability. 

About half of industrial hydrogen is used in ammonia production.

Ammonia production alone is responsible for about 360 million tonnes

of CO2 emissions each year, or about 1% of the world’s total emissions.

By 2050, we expect that the consumption of ammonia will increase by

around 60%, according to IEA estimates.

The best of both worlds – places with low prices and a high uliliza-

tion factor – can be found in sunny, windy regions with the right combi-

nation of solar plants and wind farms.

“Some of the areas with the best resources, in China and in the US,

are far from fertilizer demand centres but both electricity and ammonia

could be transported. Other places, such as Western Australia, Western

Sahara, the horn of Africa or Patagonia to name some, may also be very

far from demand but they offer large sparsely-populated areas and have

access to oceans. In that case, ammonia plants would likely be sited 

directly next to the electrolysers,” he explains.

Hybrid solutions help curb 
“unpredictable” renewables

“When using Silicon Carbide

(SiC), – a diamond-like sub-

stance – instead of traditional

silicon chips in a solar in-

verter, its high power density feature can reduce

power losses by up to 50 percent," he explains.

SiC, a synthetically produced crystalline com-

pound of silicon and carbon, was first discovered in

an attempt to produce artificial diamonds and shares

many of its properties, including strength and resis-

tance to high temperatures. These diamond-like fea-

tures, combined with electrical conductivity, make the

material the ideal substitute for traditional semicon-

ductors, giving it the potential to transform the power

conversion methods used today.

“There are other huge potential gains to be made

through such a 'small' change. If a 100-MW solar

plant was to be just 1% more efficient, it could result

in more than $2.5 million worth of additional energy

being produced over the plant’s lifetime,” Falco told

told Gas Power Tech Quarterly.
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Breaking hydrogen out of water through
renewable energy
With increasingly low clean energy costs, renewables-
based hydrogen production could once again be
competitive with steam methane reforming (SMR).
New-built wind farms in Morocco, and solar plants in
Dubai and Chile, where electricity costs are around
$30/MWh, could also be competitive with SMR paired
with carbon capture and storage, says Senior Energy
Analyst at the International Energy Agency (IEA),
Cédric Philibert. 
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