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Growth story for LNG into the Middle East has largely
played out

e LNG has largely been inserted into the available opportunities — with summer
cooling load as a key driver

e With gas resources in the East Med, role of LNG will be diminished in the Near
East

e Over time, from an economically rational perspective, solar penetration will
increase, leaving the potential for gas at the beginning and end of day. The
‘California duck’ comes to the Middle East

* |n the longer term, concentrated solar power (CSP), which is dispatchable,
could begin to compete with gas as costs fall. It's already deployed in Spain,
Morocco, Egypt and Dubai

e Enduring advantages of gas to power remain: fast construction schedules, mid-
merit economics, fast ramp rates for intermittency cover

e Strong creditworthy counterparties in the Middle East, with clear leadership,
making sensible decisions

e New LNG opportunities are about aggregating demand

e LNG to power and renewables are policy led in the Middle East, so advocacy —
making your case directly is important
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Existing FSRUs
and FSU

e Cyprus —delays in
decision making; the
inertia when there’s the
possibility of your own

gas

* |srael - backup

e Lebanon - fuel
displacement

e Egypt-the LNG play is
disappearing

e Jordan — will end up
being supplied by
pipeline

e Dubai - replacement of
liquid fuels; security of
supply
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Enduring advantages of CCGTs

Annual cost of plant operation, $/kW/y

Annual operating cost ($/kW/y)
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But the risk is that gas gets squeezed by solar

Baseload lifecycle cost of energy ¢/kWh
e With renewables, still 0 5 10 15 20

need some form of
reliable power Steam (coal) $80/t _—
e Solar takes the diurnal CCGT (gas) $10/MMBtu [
(daytime) load, and gas ]
gets squeezed into the Steam (coal) $120/1 __
beginning and end of day RICE (gas) $10/MMBtu I
_ . CCGT (gasoil) $650/t
e Dual benefit of solar is J :
that it could be built out CCGT (gas) $15/MMBtu [
to exceed demand with i -
Solar PV =
the surplus used for ] .
desalination by reverse Nuclear TN
OSMosis .
OCGT (gasoil) $650/t NG

OCGT (gas) $15/MMBtu

RICE: reciprocating internal combustion engine.
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Longer term gas’ peaking role could be compromised

e (CSP, using molten salt, allows Abu Dhabi, largest CSP plant in the world, 100 MW
you to generate power after
daylight hours

e |n Chile, the cost of energy from
dispatchable CSP with heat
storage is less than gas-fired
CCGT with LNG

e Current global installed capacity
is small, but proven at utility
scale (60MW plants)

e Eventually, batteries could
eliminate peaks in demand that
could be serviced by gas

» e.g. Arizona Public Service Electricity
Company

Source: Shams Power Company
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LNG players need to be thinking in terms of ‘'wrapped
solutions’

e For long-term success in the Middle East, LNG companies may need to partner
with renewables players so that you can deliver an electricity solution
regardless of the power source

The example of Siemens
Total is a partner in the Abu Dhabi’s Shams 1 CSP

© FO S
MAY 2019




From an LNG import perspective, Africa is a difficult
story

e There are opportunities for gas as a substitute fuel in North Africa
® |n Sub-Saharan Africa, history of LNG to power hasn’t been good

e Many attempts to do LNG projects which haven’t succeeded. This is because
of downstream institutional issues

e There needs to be political stability and project management capacity

e Gas to power is also small in scale, so sizing LNG to available power demand is
the economic challenge

e There are no creditworthy electricity companies; private finance isn’t available

* Not just hire of the vessel ($30-40m/year). Customers need to able to stand behind the face value
of the contract to purchase LNG; could be billions of USD.
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Core problem in Africa is that electricity sectors are
challenged

e Governments want to make cheap electricity available. Tariffs are not
commercially viable. Subsidies always lead to shortages

e Electricity utilities are not collecting what they're owed

» e.g. Nigeria 1/3 of consumers have meters that work, 1/3 of consumers have meters that don’t
work, and 1/3 of people have no meters

e Non-technical losses are huge - theft
e General issues of governance at utilities, e.g. commercial project structuring

e Performance varies in Africa, but many electricity utilities are simply not
financially viable. They can’t invest because no one will lend them money
because they won't get it back

e Necessary infrastructure and metering investments not made

« Utilities need to make long-term investment: maintain and repair, install meters, make sure they
get the money in. Then they become viable, then they can start building out.

e LNG could work with liquid fuels displacement, but the broader problem is the
total quantum of gas demand. It's not big enough to sustain LNG chains
» Could happen in Cote d’lvoire. Potentially hundreds of MW of gas-fired power.
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Planned/

prospective
FSRU terminals

MAY 2019

Morocco - big project,
roles to be structured

Senegal — window has
gone

Sierra Leone — not much
of a power sector; large
mineral resources in the
area

Cote d'lvoire -

government
engagement; role of
Chinese (coal)

Ghana - ECG not
financially viable; politics;
Chinese (Bui hydro)
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Lack of credit capacity in Africa

Sovereign credit ratings

Mozambique
Congo, Dem. Rep.
Zambia
Congo, Rep.
Angola
Rwanda
Egypt
Uganda
Nigeria
Ghana
Ethiopia
Cape Verde
Cameroon
Burkina Faso
Senegal
Kenya

Benin

South Africa
Morocco

Botswana

SD CC CCC- CCC CcCC+ B- B B+ BB- BB BB+ BBB- BBB BBB+ A- A A+ AA- AA AA+ AAA

Speculative grade <] [ Investment grade

S&P sovereign long-term ratings Source: S&P Ratings



Difficulty of sizing to smaller markets
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K-Electric of Pakistan is a case study in how electricity

utilities can be turned around
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THE CONSEQUENCE

“ELECTRICITY”

POLICE “ARREST".

KESC already begun decis

action against those whao al
electricity. FIRs are now being
registered agai such offenders.
This helps us move towards ensuring
a continucus and constant supply o

electricity to our customers.

utoc, should fearlessly report such
individuzls to us without hesitation.
We will unmask them, bring them
into the public eye, then hand them
aver to the law and their rightful

destination.

Formore information, visit our website
WAV,
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PROCUREMENT OF REGASIFIED LNG

REQUEST FOR EXPRESSIONS OF INTEREST

FCEkestric Lmited (the "Company™) is diveloping o 900 MW aas based. combined cvele power project
al Hin Qesam Power Stahor, siluated at Port Qasim, Karash, Fakisian ;he ‘Project’], (o ke operated as
8 basa lcad planl. Tha Cormpany is consdering an integrated approech for regasifisd LNG (hereinaltar
“RLNG"] procurgrnent lo meel he gas reguirerment for the Project, ander which e selected BLNG
suppller will ke responsinle for supplying appeexdretely 150 MMact'd of FLNG &t the plant gate of the
Bin Qasim Power Siaton. The Company is seaking an expressions of inerest (ECH from merested
parties o padicipate in tha bidding for ALMG supply lor the Project.

Please submit your EQI by email to aamirizwand ke com.pk with the subject line "RLNG EOL no latar
than 111k July, 2017 Tha EQ! should be submitted by post in a sealed amvelops o the address provided
R below and oy cmiall frarm ol oficlal emall 10 dentiying the party interested In Biading, provd ng
a contact oerson for such interssted party, designation. official addrees, phone nurber and email
addrass for juture correspondence. | the bidder is & cansorlium, the above information must be provided
for gach membee ol e congaork pm alang wilh he desgnalion of e ead sarner Only cne FO ean be
submited for 2ach consartum.

Any party reszonding 1o this request for EO1 must B a shargholdor in @ company or a lerminal
devaloper that

{il &ither

a. holds & valid provisional construction licenss, gramed by O & Gas Regulaiory Authanty (hereinafter
"OGRAT, for an ALNG recening terminal in Pakistan: or

b heawe applied o OGARA for T provisional construcion licenss Delore the submssion of Bids w the
Caompsny; and

(il has cofained a Mo Chicction Certificate trom Port Gasirm Authorisy for conducling keasibildy, QRA and
other studies ko establish HLMG Floaing lermeral 31 Port Qasim;

Ary ALMG supplier that holds eitar of commdmese tfor at east 150 MW scl'd terminal capacity from amy of
the serrrinal develapers meatng the condifians setaut in () and () above |5 alsn elgbie 1o submit EOHL

The EOI must include as an ataciment [} an affidavit carifving tha: the interested party/'consorlium
mges e elgibility o leda staled above and (i} copies of relevan: docy ments gemonstiating falliiment
of akqibility =rieria. Any EOl withoul such sfilday 1 and desired documents shall nod oe conskdered

Chher detaled evaluation crlzde shall be stpalated In the BFR

Only parties subrnitiing ar EOl in accerdance with the above requirements shall b= eligible to paricipate

int e gy precess fon e Fiogecl, The Sompany réseaves e nghl 10 reject any o all of 1he FOIs il

recrives and shal nel B8 undsr eoigaio 00 elsckhae s eason for daing ac.

Aamir Rizwan

Director, Business Development

KE House, 39B, Sunast Boulevard, DHA Phase ll,
Karachi, Pakistan,




Development agencies have a role to play in
establishing conditions that could assist LNG

e Development agencies can mobilize funding for capacity building in Africa,
which yield long-term dividends

e There has to be stable energy policy. Parties need to know what is going to
happen

e The right institutional framework is needed, with clear roles for entities
involved

* Project management capability in government

e.g. Ghana. Three attempts at an LNG project, and it fell apart because it wasn’t tied together.

e Electricity sectors have to be made viable, which means that they can afford to

pay for fuel. Any LNG project is ultimately about selling electrons — and that’s

where it needs to be creditworthy
With entry of Meralco, watch Ghana.
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Contact details

John Sattar

jsattar@poten.com
Mobile: +44 7506 720 140
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NATURAL GAS & LNG CONSULTING CONTACTS:

AMERICAS (NEW YORK) AMERICAS (HOUSTON) EUROPE, M. EAST, AFRICA ASIA PACIFIC

Contact: Majed Limam Contact: Stephen Thompson  Contact: Graham Hartnell Contact: Will Pulsford
Email: mlimam@poten.com Email: sthompson@poten.com Email: ghartnell@poten.com Email: wpulsford@poten.com
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