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Section 1 Executive Summary

1.1 INTRODUCTION

1.1.1 The Gas Sector in Trinidad & Tobago

The gas industry in Trinidad & Tobago (T&T) is well established. The country has been a producer of oil
and gas for over a century and natural gas has been commercially utilised since 1953. The major
development of the gas sector started in the 1970s prompted by the discovery of large gas reserves off the
east coast of Trinidad. Today the energy sector is now dominated by gas production, which accounts for
almost 90 percent of the energy sector production on a barrel of oil equivalent (boe) basis.

The Government of T&T (GORTT) initiated the development of gas based industries and industries
producing ammonia and methanol and also an iron and steel complex at Point Lisas on the west coast of
Trinidad. This development continued through the 1990s with the addition of LNG plants at Point Fortin.
Today T&T has a world-scale natural gas sector consuming over 4 Bef/d. Most of this gas is exported
either in the form of LNG (which represents ~55% of total gas consumption) or gas-based petrochemicals
(which represent ~31% of total consumption). The country is a major exporter of all of these products,
and in the case of ammonia and methanol it is presently the world’s largest exporter. The domestic gas
market is relatively small and consists primarily of supply to the power sector, the refinery, the iron &
steel industry and other small users.

1.1.2 Importance of the Gas Sector to T&T Economy

T&T’s economy is highly dependent on the energy sector, which over the last decade has accounted over
40% of national GDP and around 54% of GORTT tax revenues. The sector is responsible for around
85% of the country’s exports, of which the majority is from natural gas. The tax revenues from the
energy sector have grown with the development of gas utilisation over the last decade and in 2013
represented around TT$ 20 billion. The IMF expects the energy sector to continue to contribute around
50% of GORTT revenue through the next 5 years.

Figure 1-1  Tax Revenues from Energy Sector & Share of GDP 2004-2013

(Source: Ministry of Finance & the Economy)
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Section 1 Executive Summary

Most of the GORTT revenue is generated in the upstream sector through Petroleum Profit taxes, Royalty,
PSC profit shares and Supplemental Petroleum Tax, which account for 87% of all GORTT revenue from
the sector.

1.1.3 T&T Gas Sector Structure

At the present time the T&T natural gas market structure could be characterised as a single buyer
structure although it retains many features of a vertically-integrated model. The key features of the
current structure are as follows:

. There is limited competition in the upstream supply of gas with 4 major players and several
small producers. The major producer is bpTT, which holds ~60% of the total gas production
and presently holds ~ 55% of the proven reserves.

. Transmission and distribution are undertaken in a single system by a transmission system
operator, in this case the parastatal National Gas Company of T&T (NGC). NGC also acts
as the sole wholesaler of gas, purchasing from suppliers to market to the downstream
industries, the power sector and small customers. Transportation is provided as a bundled
service with gas supply. There is a bypass of NGC as two suppliers, bpTT and BG, supply
gas directly to Atlantic LNG (ALNG). This bypass represents ~55% of total gas
consumption.

" The downstream sector of the market is sector comprised mostly of large consumers
requiring baseload gas supply whose products are for export. The domestic market is very
small representing around 10% of total gas consumption into power, cement and small
consumers.

There is a significant degree of vertical integration in the sector:

. bpTT is a major player throughout the gas chain. As well as being the dominant upstream
player it has downstream interests in the Atlas methanol plant and is a major shareholder in
ALNG.

. BG, the second largest upstream player is a shareholder in ALNG and a major LNG offtaker

through Trains 2, 3 & 4.

" NGC is integrated throughout the chain. It is a supplier of gas, the single buyer and
transporter in the midstream sector and has shareholdings in ALNG (Train 1 and Train 4)
and Phoenix Park Gas Processors Limited (PPGPL). It is also an offtaker from ALNG
through its TTLNG subsidiary.

There has been significant GORTT involvement in establishing the sector both as an investor and
facilitator and this remains a feature to the present day.

1.1.4 The Gas Master Plan

Recent developments in both the local and global gas markets are threatening the viability of the local
natural gas sub sector. The gas reserves base has been falling steadily since 2002 and the proven reserves
to production (R/P) ratio was 8.3 years at the end of 2013, significantly lower than most hydrocarbon
exporting economies. Upstream producers have indicated that new gas sales contract and fiscal terms will
need to reflect the higher exploration, development and operating costs encountered in the upstream
sector. This has significant implications for the downstream gas consuming sector.

T Trinidad & Tobago Gas Master Plan 1-2
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Section 1 Executive Summary

Figure 1-2  T&T Gas Master Plan Route Map
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In recognition of the threat posed by these risks and challenges to T&T’s model of development of gas-
based industries, the Ministry of Energy & Energy Affairs (MEEA) decided that an in-depth review into
the sector must be conducted. The Gas Master Plan will act as a route map for the development of policy
and strategy. The various elements of the Master Plan and their linkages are shown in Figure 1-2 above.

The Master Plan is to act as a blueprint to inform the policies that can be instituted to ensure the domestic
gas sector is at the forefront of technological change and is supported by an appropriate institutional and
regulatory framework for its efficient and effective management.

The guiding principles of the Master Plan are to provide a basis for:

. Maximising the value accrued by GORTT from the exploitation of T&T’s gas resources, on
behalf of the people of T&T.
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Executive Summary

This means maximisation of value across the whole sector, i.e. ensuring optimum supply of
gas to the existing downstream gas portfolio whilst also seeking to maximise GORTT benefit
across the various value chains from the gas resources that are produced.

The key objectives of the study are to:

Ensure that new exploration effort is undertaken to the maximum extent possible consistent
with economic realities of the upstream sector and T&T end markets.

Ensure all suppliers develop and supply their gas resources to the market in an optimal
manner.

Maximise rent extraction for GORTT from the gas sector subject to ensuring that all players
along the chain are sufficiently incentivised to perform optimally for the country.

Ensure sufficient gas supply to strategic downstream sectors based on national importance
(e.g. the power sector and large employers).

Ensure that if gas supply curtailment is required, it is applied on a transparent, consistent and
fair basis.

@B
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1.2 E&P ACTIVITY IN T&T

1.2.1 Historical Gas Production

Gas production in T&T is from two primary producing areas, the Columbus basin to the South East of
Trinidad and the Tobago Basin which runs from east to west to the north of Trinidad as shown in the
Figure 1-3 figure below.

Figure 1-3  Map of Major Gas Fields in T&T

(source: Petroleum Economist)
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The Columbus Basin is one of the larger gas provinces in the western hemisphere to be developed over
the last few decades. Major gas fields include Immortelle, Cassia, Mahogany, Flamboyant, Amherstia,
Corallita, Kapok and Mango. The Tobago Basin contains the Hibiscus, Poinsettia and Chalconia fields.
These fields were discovered in the early 1980’s but it was not until the 1990s that they were further
developed to supply the ALNG project. These fields are grouped in the North Coast Marine Area
(NCMA).

The major gas producers in T&T are bpTT (formerly Amoco), BG, EOG and BHP. Repsol, Centrica,
Niko, Trinmar, NGC and Petrotrin also hold shallow water acreage at various stages of development.
Licensed deepwater acreage is held by BHP, bpTT, BG and Repsol.
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Figure 1-4  Historical Gas Production 2000-2013
(source: MEEA)
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In 2014 T&T gas production was an average of 4.07 Bcf/d, with bpTT, BGTT, EOG accounting for
nearly 90% of gas production in the country. bpTT is the largest gas producer in T&T, with 10 gas fields
in production, mostly in the East Coast Marine Area (ECMA) of the Columbus Basin, and in 2014
produced an average of 2.17 Bef/d, which accounted for 53% of the total production. BG produced an
average of 0.93 Bcf/d (23% of the total) from seven fields in the ECMA, NCMA, and Central Block.

1.2.2 Exploration Activity

Although T&T has had a long history of onshore oil production the significant development of gas began
in the late 1960’s and early 1970’s with the discovery and development of oil fields off the East coast of
Trinidad, with which came significant volumes of gas. This initial success was followed by a twenty year
period with limited exploration finds, not least because at this time there was no market in T&T to
monetise gas discoveries. However, by 1993 opportunities for increased usage of gas by the domestic gas
market and in the export of LNG were being developed which spurred interest in gas and a revival in
exploration.

In the period from 1994 through 1998 the application of new technology and new play concepts resulted
in the discovery of over 14 Tcf of gas and 300 million barrels of oil and condensate (>2.5 BBOE). These
exceptional results over this short time period caused a dramatic resurgence of interest by the industry in
the exploration potential in the Columbus Basin.
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Figure 1-5  Exploration Drilling since 2004
(source: MEEA)
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Exploration activity over the last decade dropped abruptly in 2009, and has resumed at a lower level from
2011 onwards. The exploration activity is, unsurprisingly, strongly correlated with the success of the
various bid rounds and upstream blocks taken up as a result of the licensing rounds. For 2010/11 bidding
rounds the PSC terms on offer from MEEA were improved and this appears to have led to more interest,
awarded blocks and subsequent exploration activity. That said exploration drilling is still some way
below the highs seen in 2006 and 2007 when 14 and 16 wells were drilled respectively.

1.2.3 Acreage Award

The offshore areas of T&T comprise 42,500 km” of which approximately half of the shallow water and
one quarter of the deepwater acreage is currently leased to independent operators. Approximately 70% of
the offshore contract area is continental shelf where water depths are 200 m or less. The remaining area
contains the deeper water blocks where the water becomes progressively deeper towards the east,
reaching over 1,000 m in some areas. T&T has a well-established licensing framework which has
evolved over time from royalty type arrangements to Production Sharing Contracts (PSCs).

Exploration and Production Licences operate under a royalty structure. Twenty-two licences were
awarded between 1994 and 2009. Thirty-nine PSCs have been awarded primarily between 1996 and
2013, although Block 6 PSC was awarded in 1974 and Block E in 1993. The terms of the PSCs have
been adjusted over the years in response to oil and gas market conditions and the level of interest in
acreage from international E&P companies.

T&T has launched regular competitive bidding rounds for acreage over the last few years, with the
emphasis for most recent rounds being on deepwater blocks.

1.2.4 E&P Technology Development

The upstream oil & gas industry has become more technology-intensive over the years. The world’s
remaining unexploited hydrocarbons are to be found in increasingly more difficult locations or
challenging geological formations. The migration to deeper water offshore prospects (deep water being
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considered to be depths greater than 1000 m) is probably the most significant current trend in this regard.
Technical innovation has been paramount in the finding, assessing and economic exploitation of these
resources.

Technological development has played a significant role in the development of T&T resources. The
increased success rate in the mid 1990’s was in large part due to the introduction of new technology used
for prospect development. For prospects in the Columbus Basin, trap definition and fault seal are the
highest risk factors. Prior to 1994, the use of 3D seismic data in Trinidad was limited to development
drilling and all exploration wells were drilled based on 2D seismic data only. Since 1994 all Trinidad
exploration wells have been drilled using 3D seismic data. The 3D seismic significantly helps to reduce
risk for trap definition by better imaging the complex faulted structures in the Columbus Basin

In the move to deeper water technology will be critical in reducing the finding and development costs
associated with a large gas resource base, allowing a greater proportion of the reserves to be developed
economically. There has been significant technological development in the Gulf of Mexico deepwater
areas and elsewhere and T&T will need to utilise these technologies in the exploitation of deeper-water
gas.
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1.3 GAS TRANSPORTATION

There is an integrated network of offshore and onshore pipelines and

T&T to ensure that gas can be transported effectively to the consumers.

infrastructure installed in T&T is illustrated in the figure below:

processing facilities developed in
The gas transmission

Figure 1-6  T&T Gas Transmission Infrastructure
(source: NGC Data)
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The gas pipeline system in Trinidad has evolved since the 1970’s

distribution system which consists of 6 major offshore pipelines 247, 307, 367,

to be a major transmission and
567, 24” supplying

Trinidad and a 12” to Tobago. Overall the gas transmission infrastructure has been sized with sufficient
capacity to allow flexibility of supply across producing fields, with the exception of the NCMA Hibiscus

pipeline which is running at design capacity.
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1.4 CONTRACTING & GAS SUPPLY ARRANGEMENTS

1.4.1 Upstream License and PSC Arrangements

Given the commercial sensitivity of contractual arrangements, it was not possible to review the specific
terms of all licenses and PSCs, however it was possible to review the provisions of the model PSCs for
2010, 2012 and 2013 2013 and a summary of terms for most shallow-water PSCs.

An unusual feature of the PSC terms is the relationship between the PSC and the petroleum regulations.
The upstream portion of T&T’s petroleum industry is regulated under a framework composed of the 1962
Petroleum Act and the Petroleum Regulations. The Act and Regulations are further supplemented by
licences for exploration and production (EPL) and PSCs. The Act was revised by the addition of Section
6(4) when PSCs replaced EPLs as the method for granting exploration rights. This section allows the
Minister to enter into PSCs that over-rule the application of the Act and Regulations. Rather than modify
the Act, this structure allows the government to revise a broad range the terms and conditions through the
model PSCs that are used for each bidding round.

GORTT receives a share of profit production under each PSC based on a ‘matrix’ that takes into
consideration product prices as well as production levels. The increase in State participation under the
PSC was offset by a provision that committed the Minister to pay royalties and other taxes assessed on
PSC operations from his share of the profit petroleum. The ability for the Minister to influence upstream
contractual arrangements for the sale and delivery of natural gas largely depends on the election made
under Annex D of the PSC regarding the sale of GORTT’s share of natural gas.

There are two noticeable issues with the procedure contained in Annex D. Firstly, the marketing plan
presented to the Minister is prepared by the Contractor. Thus far the Minister has agreed to joint
marketing as proposed by the marketing plans. Secondly, the commitment of GORTT’s share of natural
gas has not been subject to conditions that allow GORTT to influence how production is allocated
between NGC and ALNG when there is insufficient gas available to fully satisfy both customers.

1.4.2 Gas Supply Contracting
Gas produced in T&T is supplied to either NGC or ALNG as illustrated in Figure 1-7 overleaf.

NGC currently contracts for around 2.1 Bcef/d of gas to supply the downstream sector in T&T through 11
contracts.

It should be noted that Poten only received very limited information about the contracts and was not
provided with copies of the contracts themselves. Hence, we are not in a position to comment on specific
contractual parameters or commitments. The contractual structures for gas supply to NGC were
developed during a time of gas surfeit when flexibility in volume offtake was required to stimulate
downstream industry. Since then the situation has changed to one of shortfall. We understand that while
there are obligations in NGC’s upstream contracts on the producers to meet supply commitments, in many
cases there are no specific penalties for failing to do so. In most contracts we understand that there is the
ability to bank gas that is not delivered (i.e. recover it at a later date), with a 5 year expiry term for banked
gas.
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Figure 1-7 2014 Gas Supply Schematic
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Downstream Consumers

In general NGC acts as an aggregator and intermediary for gas supply to downstream consumers, and
assumes any volume/price mismatch risk between its contracts for gas purchases and sales. However,
under some upstream contracts tied to specific downstream plants NGC does not take volume risk,
although it still acts as an intermediary; this risk is passed back directly between upstream supplier and
downstream buyer. Examples of this are bpTT (Atlas methanol) and EOG (CNC/N2000 ammonia;
M5000 methanol).

Figure 1-8  Historical Gas Pricing from Upstream Suppliers to NGC
(source: NGC)
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Much of the gas supply under the different contracts is priced based on end product markets (methanol,
ammonia and US Henry Hub gas). The prices paid under the different contracts/traches are shown in
Figure 1-8.

ALNG has contracts in place to supply an average of 1,410 MMcf/d to ALNG Trains 1-3. In addition,
there are processing contracts in place with ALNG Train 4 (tolling facility) totalling an estimated
743 MMct/d, which gives a combined “contracted” gas supply figure to ALNG of 2,153 MMcf/d. It
should be noted that Poten only received high level summaries of both the gas supply and processing
contracts, and therefore are not in a position to comment on specific contractual parameters or
commitments.

The pricing realised by upstream producers for supply to LNG is linked to the LNG/NGL revenues
realised from the gas supply. Hositorical realised pricing is shown in the figure below.

Figure 1-9  Historical Gas Pricing to Upstream Suppliers from ALNG
(source: ALNG, MEEA)
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1.4.3 Security of Supply

The supply of gas to NGC has fallen short of the estimated contracted volumes since 2007 and in
particular since early 2011. Declining supply from bpTT has at least partially been attributed to increased
maintenance and asset integrity reviews in the period following the Macondo disaster in April 2010. BG
supply has also suffered significant annual outages due to maintenance. Critically, total supply to NGC
has been well below its total current supply contract volume of 2.25 Bcf/d. Shortfalls in contracted gas
supply volumes to NGC have had a knock-on effect on the ability of NGC to meet its downstream gas
supply commitments.
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Figure 1-10 Estimated Historical Monthly Contracted & Delivered Gas Supply to NGC
(source: MEEA, NGC)
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Figure 1-11 Estimated Historical Monthly Contracted & Delivered Gas Supply to ALNG
(source: MEEA, ALNG)
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The relatively low exploration success in the last decade has resulted in a decline in deliverability of the
producing gas reservoirs as larger fields deplete and increasingly small and marginal fields are brought

onstream to fill

the supply gap. The decline in available deliverability over recent years has led to

increasingly frequent supply curtailments to both NGC and ALNG. Critically for NGC its average supply

levels have been

well below the contracted volumes, in contrast to ALNG where average supply levels

have apparently been maintained at least at contractual commitment levels. Shortfalls in contracted gas
supply volumes to NGC have had a knock-on effect on the ability of NGC to meet its downstream gas
supply commitments, as is discussed in Section 1.11.
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There is no requirement or financial incentive for suppliers to maintain excess deliverability (swing or
cushion gas) which would allow them to compensate for supply reductions in other parts of the
production system. As the gas system approaches the end of plateau production, deliverability will
depend on depleted mature fields and an increasing number of small field developments which will
typically have high depletion rates and limited excess deliverability. The vulnerability of the system to
outages in individual fields will consequently tend increase over time.

Supply interruptions can be reduced by ensuring that there is sufficient deliverability in the gas
production system to allow production to be increased to compensate for planned and unplanned
shutdown of individual elements of the system. This can be addressed from two perspectives:

. A reduction in the magnitude and frequency of supply shortfalls caused by shutdowns of
system elements.

. Increasing the available deliverability of the gas supply system.

Reducing the impact of shutdowns can be addressed to some extent by coordinated planning of
maintenance programmes between producers to avoid too many production systems being off line for
maintenance at any given time and we understand that efforts are being made to this effect by producers.
However, the system will still be exposed to unplanned shutdowns. Increasing system deliverability
requires investment, primarily in additional wells or field compression, given that gas treatment and
transportation systems have demonstrated sufficient capacity in the past. This could take the form of
accelerating current development plans to increase short-term production capacity before existing fields
decline. Producers can be incentivised to do this by:

. Requiring excess deliverability in new supply contracts.
. Offering an additional tariff for maintaining reserve capacity.
" Paying a premium for gas supplied in excess of a company’s contractual requirement to

compensate for shortfall by another supplier.

These measures risk being inefficiently prescriptive or open to manipulation. In general the production
operator is best placed to determine the most efficient approach to maintaining reliable supply to the
consumers within a framework of “Ship or Pay” terms in gas supply contracts which apply a penalty on
the producer for failure to supply gas within the terms of the contract. As Poten has not been provided
with specific details of the existing upstream supply contracts we are not in a position to comment on the
extent to which “Ship or Pay” or equivalent terms are already contained in the contracts.

Poten has also been provided with limited information on a gas storage project which aims to compensate
for short-term reductions in gas supply by producing gas stored in a depleted reservoir. Poten’s view is
that the investment storage infrastructure would be better spent on increasing offshore deliverability to
avoid the shortfall occurring. We are not aware of any other examples of where a gas storage project has
been developed to cater for a largely export-based gas sector with a flat demand profile such as T&T.
Delivery requirements under gas supply contracts are usually relied upon to ensure steady supply rather
than external storage, as it is cheaper to have redundancy in supply infrastructure than in storage.

In all cases the supplier who fails to deliver gas and causes the shortfall to occur should bear some of the
cost of measures taken to compensate for that shortfall, potentially through contract penalties. However
the consumers must also accept that continuity of supply has a value that has not to date been reflected in
the gas prices they have paid to date and that they must bear part of this cost in the future.
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1.5 FISCAL COMPETITIVENESS
1.5.1 Current Fiscal Regime

The present fiscal regime utilises PSCs under which the GORTT receives a share of profit production
after costs have been deducted. The allocation of profit production is determined by a ‘matrix’ that takes
into consideration product prices as well as production levels. The increase in state-take under the PSCs
compared to Production Licenses was offset by a provision that committed the Minister to pay royalties
and other taxes assessed on PSC operations from the GORTT share of profit petroleum.

The speed of cost recovery is determined by a schedule that sets out the rate of amortisation and the
proportion of annual revenue that can be allocated to the recovery of costs. In shallow-water areas
exploration costs are expensed in the year that they are incurred. Early PSCs (1996-2005) depreciated
development capital at 40% in the year following the expense, and 20% for the subsequent 3 years. In
later PSCs (2011-12) development capital is expensed in the year that it is incurred. The proportion of
revenue available for cost recovery is typically capped at 50-60% in shallow-water PSCs. The more
recently awarded deepwater PSCs allowed development capital to be expensed in the year that is incurred
and raised the ceiling on cost recovery to 80% of annual production.

There is a significant range of profit split terms in current PSCs. In general the contractor share of profit
gas ranges from 15-30% at high production rates to 40-70% at low production rates. Variation within
these ranges is driven by gas price and individual PSC terms. Early PSC (1996-2005) terms were linked
to what are now unrealistically low gas prices ranges ($1-$3/Mcf) compared to more the gas price ranges
in more recent PSC terms ($3-$7/Mcf). This has resulted in a two-tier system:

. Holders of older PSCs (1996-2002, 2005) are burdened by low contractor profit gas splits at
even moderate gas prices by present standards.

. Holders of later PSCs (2011-12) and those without gas price indexing of profit splits (1974,
93) operate under terms intended by the original negotiation.

1.5.2 Government Take

A fundamental comparison among benchmark countries is the share of revenues that the investor will
keep to cover costs and to provide for a return, compared to that taken by the host government. A
comparison of government take was undertaken against a benchmark group of countries. These countries
have been split in two categories: those applying a concession license regime and the others applying a
PSC regime. T&T has both concession licenses and PSCs and so both are represented. A further
delineation is made between early PSC (1996-2005) with terms linked to what are now unrealistically low
gas prices ranges and more recent PSCs together with those without price indexing which are robust to
market shifts in gas price in the last 5-10 years.

Analysis of the Government take, shown in Figure 1-12, demonstrates that PSCs in T&T which are robust
to recent changes in gas pricing are competitive with the benchmark group. At $3/MMBtu gas prices
span the range of competing concession terms and yield lower government take than benchmark PSC
regimes. However, older, price-sensitive PSC terms are significantly less competitive.

However the government take is only one element of the competitiveness of the government regime. An
overall assessment of the competitiveness of the T&T regime using the criteria of gas reserves, gas
market accessibility, government take level and ease of doing business ranking was undertaken and an
overall ranking has been developed for the benchmark countries. This is summarised in Table 1-1 below.
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Figure 1-12 Range of “Government Take” in Benchmark Countries
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Table 1-1 Overall Ranking by Benchmark Country
COUNTRY gXEE&Lé PronaennkIng o I\C;Irzlatrtla.(rel; fout et (95)<;v't Ease of Doing
Reserves Accessibility Take Business
Colombia #1 5 2 2 3
UK #2 8 1 3 1
Peru #3 2 8 1 5
T&T (Price Robust PSC) #4 7 9 1 2
Indonesia #5 1 3 7 9
Malaysia #6 4 6 6 4
Argentina #7 6 5 4 7
T&T (Price Sensitive PSC) #8 7 9 5 2
Egypt #9 3 7 8 8
Mexico TBC 9 4 TBC 6

T&T’s price-robust PSCs with profit splits indexed to current gas prices or without price indexing at all
are ranked in fourth place, leading the countries where PSCs were implemented; but still lagging behind
countries that have implemented concession licences. However older price-sensitive PSCs linked to gas
prices below current levels rank second to last within the benchmark group, highlighting the fact that an
incumbent under price-sensitive PSC terms faces a greater hurdle to invest in T&T to sustain production
compared to opportunities elsewhere. T&T’s production license terms deliver similar economic results to
the older price-sensitive PSC terms. The analysis indicates that improvements in fiscal terms and gas
market accessibility may be required to attract preferential investment in T&T. This would be
particularly the case for incumbents under old PSCs and license terms who have to invest to maintain
production.
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1.6
1.6.1

MEEA commissions a reserves report for all national acreage annually; the most recent report by Ryder
Scott details reserves and resources as at 31 December 2013. This report provides a comprehensive
statement of estimated remaining reserves and prospective resources, risking factors for these volumes
and indicative production profiles for each field. T&T’s proven natural gas reserves totalled 12.2 Tcf at
end 2013. These reserves consist mainly of non-associated gas and as such the potential production
restrictions of gas associated with oil production are limited. The analysis from the most recent Ryder
Scott reserves report commissioned by MEEA is shown in Table 1-2 and Table 1-3.

RESERVES & PRODUCTION OUTLOOK

T&T Reserves Base

Table 1-2 T&T Unrisked Gross Reserves at December 2013
(Source: Ryder Scott)
Category Gas Condensate NGL
(Bcf) (bbl) (bbl)
Proven Reserves 12.240 41,012,953 44.119,615
Probable Reserves 5,526 22,880,305 21,377,993
Possible Reserves 6,116 32,175,419 24,236,007
Total 23,881 96,068,677 89,733,615
Identified Exploration Resources 39,867 112,448,469 188,281,911
Total 63,748 208,517,146 278,015,526
Table 1-3 T&T Unrisked Gas Reserves (Bcf) by Company at December 2013
(Source: Ryder Scott)
Identified
Company Proven Probable Possible '?::)a-l Exploration  Total
Resources

bpTT 6,728 2,969 2,881 12,578 5,597 18,175
BG 2,388 1,159 2,099 5,646 8,546 14,191
BHP 526 243 156 924 668 1,592
Chevron 1,186 382 - 1,568 - 1,568
EOG 754 269 342 1,366 2,152 3,518
Centrica 618 498 397 1,512 5,415 6,927
Repsol 41 7 - 48 - 48
Niko - - - - 8,292 8,292
Open Areas - - 240 240 9,198 9,438
Total 12,240 5,526 6,116 23,881 39,867 63,748
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The proven reserves make up 51% of the unrisked reserve distribution, with 23% in the probable category
and 26% in the possible category. The largest resources are held by bpTT who hold 55% of the unrisked
reserve base, followed by BG with 20% - so three quarters of the country’s reserves are in the hands of
these two companies. It should be noted that in this table the volumes held by Chevron relate to T&T
equity reserves in the cross-border fields with Venezuela, which will not be readily available until a cross-
border field development plan is put in place. Without the Chevron reserves the unrisked proven reserves
would be ~11.1 Tcf.

1.6.2 Reserves Base Evolution

The total proven natural gas reserves in T&T have been in decline over the last decade as the rate of
reserves additions has failed to keep pace with production. Proven reserves peaked in 2002 at
approximately 20.8 Tcf. During 2003 and 2004 there was almost 100% reserves replacement but by 2006
proven reserves had dropped to 17 Tcf. The decline since has fluctuated year on year but by the end of
2013 proven reserves had dropped 41% from the 2002 peak.

Figure 1-13 T&T Reserves Evolution
(Source: BP Statistical Review of World Energy 2015)

25 - - 140
- 120
20 A
G - 100
= 0
” = mm Proved
g 15 1 L 80 & Reserves
2 o
2 i
< 10 4 - 60 @ ——R/P Ratio
(0] o
3 &
2 - 40
5 | N
| - 20
N
0 ] ] T T T T T ] ] ] ] T T T T T T T T T T T T T T T T T T T T T I 0

1980 1985 1990 1995 2000 2005 2010

The ratio of reserves to production (R/P) provides a measure of the sufficiency of reserves to maintain
production over the long term. Based on Ryder Scott data, as of end-2013, proven (1P) R/P ratio was 8.3
years and the Proven + Probable (2P) R/P ratio was 12.1 years. The BP Statistical Review of World
Energy gives a proven (1P) R/P ratio of 8.2 years as of the end of 2014. However, due to the natural
decline in deliverability of the gas fields as reserves are depleted, gas production will fall below the ~1.62
Tcf/y plateau demand level significantly earlier than the ~8-11 year durations implied by these ratios,
even if such a plateau rate could be achieved.

The Ryder Scott Report presents Proven, Probable and Possible reserves for all discovered fields together
with a Risk Factor for each reserves category. Each reserves category in each field is multiplied by the
Risk Factor to provide Risked Profiles, the sum of which are presented as a mean production profile for
the portfolio. The graphs below present raw profiles from the Ryder Scott report and an adjustment of the
profiles to align with the available gas market in T&T.
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Figure 1-14 Ryder Scott Risked Reserves and Prospective Resource Profile
(Source: Ryder Scott)
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Figure 1-14 plots the risked (expected) gas profile from the Ryder Scott report, showing the contributions
from Proven, Probable, Possible and Prospective resource categories from all the fields assessed by Ryder
Scott. The technically possible gas production depicted in this figure is unconstrained by market capacity
and assumes that all field development plans will be sanctioned by the operators.

Figure 1-15 Ryder Scott Risked Reserves and Prospective Resource Profile Constrained
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Poten has reviewed the historical consumption of gas in T&T through ALNG and NGC and matched this
with gas production records provided by MEAA. This data suggests a maximum average demand of
4,423 MMct/d or 1.616 Tcf/yr including shrinkage. The impact of constraining production to this level is
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illustrated in Figure 1-15. By deferring gas production from early years where production potential
exceeds demand, the production plateau is extended and the initial rate of decline from plateau is reduced.

1.6.3 Operator Production Forecasts

The major operators have provided forward production forecasts as input the Gas Master Plan. These
have been combined with assumptions on the profile of the remaining 5% of production based on
historical decline and Ryder Scott forecasts to develop a forward production profile driven by the
operators’ business plans. The result of this analysis is presented in the graphic below, with the operator
driven forecasts presented as solid areas and the previously derived levelled Ryder Scott profiles as lines
for comparison.

Figure 1-16 Forecast Production from Operator Business Plans and Ryder Scott Risked

Profiles
(source: Ryder Scott, bpTT, BGTT, EOG, Repsol, BHP, Centrica)
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The profiles presented in this section are limited to shallow-water developments planned by operators and
exclude potential deepwater supply and potential production from cross-border fields subject to
negotiation with Venezuela.

Several conclusions can be drawn from this analysis:
1) The operator production profiles fall short of the potential demand of the ALNG
plant and existing industries supplied by NGC.

2) The operator production profiles rely heavily on unsanctioned projects which will
only be realized if they pass operator economic screening hurdles and proceed into
execution.

3) Overall the operators have plans to develop gas volumes in excess of the risked mean
presented in the Ryder Scott reserves report.
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The shortfall in production compared to the current demand presents the most immediate concern for the
T&T gas industry. The production level that can be relied upon for the remainder of the plateau period is
dependent primarily on approval of unsanctioned projects and, towards the plateau end, on exploration
success. Given that not all unsanctioned projects will progress on time, a forecast production of 1.4 Tcf/y
(circa 3.85 Bcf/day) is a reasonable planning basis allowing for upside and exploration success to offset
unsanctioned project delays.

The heavy reliance of the forecast profile on unsanctioned projects post 2017 emphasizes the importance
of operator decision making processes to GORTT. Within five years more than half of the forecast
production is expected to come from projects that have not yet been sanctioned by the operators and joint
venture partners. Any delay in sanction of the incremental developments providing these gas volumes
will cause a decline in short term production levels. Given that these developments are targeting
discovered volumes the decision making will be driven primarily by the economics of the incremental
developments, which in turn is driven primarily by executioncosts, gas prices and fiscal terms.

1.6.4 Cross-Border Gas

Gas from fields that straddle the T&T/Venezuela border have the potential to provide incremental supply
to T&T, in particular if both T&T and Venezuelan equity gas is monetised through T&T. The fields are
relatively close to existing T&T production locations and infrastructure. They are distant from the
Venezuelan coast on which there exists no gas infrastructure with which to monetise the resources.

There are three discovered gas fields that span the marine border with Venezuela; the Loran—-Manatee gas
field, the Manakin—Cocuina gas field and the Kapok — Dorado gas field. By far the largest field is the
Manatee Loran field containing up to 7,175 Bcf of gas. The Manakin Cocuina field is relatively small
and will not have a significant impact on the country’s overall gas supply position and the Kapok Dorado
field is already in production by bpTT, the operator.

Figure 1-17 Cross-Border Field Locations

(Source: Petroleum Economist)
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There are two identified sources of reserve estimates for these fields, the Ryder Scott reserves report
estimates the recoverable volumes within T&T’s boundaries and a Cross-Border Status Report tabulates
the volume estimates reported by the Joint Working Group (JWG) established by the governments of
Venezuela and T&T. Application of the percentage splits carried by the JWG to the Ryder Scott estimate
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of T&T reserves allows back calculation of total field volumes. Volume estimates from these two data
sources are presented below.

Table 1-4 Cross-Border Gas Volume Estimates
(Source: MEEA and Ryder Scott)

T&T Recoverable

Field S-If-msa(;'re Estimate Source Gas Uieitel) el I?;:::;))verable €5
(Bcf)

Manatee Loran 26.94% JWG 1,933 7,175
Ryder Scott 1,434 5,323

Manakin Cocuina 66% JWG 429 650
Ryder Scott 263 398

Kapok Dorado 84.10% JWG 264 314
Ryder Scott 725 862

In order to illustrate the potential impact on T&T’s gas supply profile we have assumed gas production
begins in 2026. This allows several years for inter-governmental agreements to be executed as well as a
timeline of circa 5 years for a project of this magnitude to pass through FEED, reach Final Investment
Decision by the venture partners and also be executed. This timing also coincides with the availability of
significant ullage capacity in T&T’s gas processing infrastructure.

Figure 1-18 Impact of Cross-Border Gas Scenarios on Production Profile
(Source: MEEA, Ryder Scott, bpTT, BGTT, EOG, Repsol, BHP, Centrica)
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The resultant gas profiles are presented in Figure 1-18. In each case it is assumed that no more than 11%
of field reserves would be produced in any one year to allow responsible management of field depletion
and avoid over investment in production infrastructure. This results in a production plateau of circa 6
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years followed by a circa 7 year decline which may be considered aggressive, depending on evaluation of
the reservoir performance.

It is clear that for cross-border gas to make a major contribution to maintaining the production plateau it
would require all of the cross-border gas to be monetised in T&T. The T&T share, while helpful in
slowing decline will do little to extend the plateau. A priority for GORTT will therefore be to work with
Venezuela to find ways that both countries benefit through delivery of the cross-border gas to T&T. As
there would be significant avoided cost for Venezuela in monetising the gas through existing plants in
T&T there should be scope for reaching an arrangement that benefits all parties.

1.6.5 Deepwater Gas Supply

The deepwater offshore area is considered to have significant hydrocarbon potential although any
realisation of this potential will take some time and at best would provide gas at the end of this Master
Plan period. Exploration work is only just beginning on the deepwater blocks and the initial exploration
programmes extend to around 2022. The commercialisation timeline for deepwater acreage is significant;
given the exploration timeline, early appraisal and assessment of commercial potential is unlikely to be
complete for a deepwater discovery before 2020.

We have considered two possible schedules, one based on rapid development of a clearly commercial
discovery made early in a 2016 drilling campaign and on the basis that further appraisal drilling and
seismic can be completed in parallel with early development planning. A second more moderate schedule
reflects further iteration and optimisation of the development plan before sanction to execute.

Figure 1-19 Deepwater Development Timeline
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A notional discovery of circa 3,000 Bef could sustain a production plateau of 1 Bscf/d for about 5 years
before slipping into decline as the field is depleted. To maintain the current plateau rates in the absence
of cross-border gas supplied by the shallow fields, two such developments would be required by 2026 and
2027, followed by a third in 2029. This would be an impressive run of discoveries from a frontier
exploration area. Discovery of fewer or smaller fields would reduce the contribution to maintaining the
plateau accordingly.

A combination of moderate deepwater success and some gas production from cross-border fields would
provide some support to extend plateau or reduce the rate of production decline post-2025. If there has
been no deepwater exploration success by 2018 or significant progress in cross-border discussions with
Venezuela by 2020 then the industry should prepare for a further decline in long-term gas supply levels.

T Trinidad & Tobago Gas Master Plan 1-23
‘I) Ministry of Energy & Energy Affairs

POTEN & PARTNERS



Section 1 Executive Summary

1.7 MOBILISING PRODUCTION
1.7.1 Shallow-Water Projects

The analysis of production profile projections identified that a significant proportion of gas volumes
supporting the current production plateau beyond 2017 were reliant on planned but as yet unsanctioned
projects being sanctioned and executed by the operators on their currently envisaged timelines. This
requires that the as yet unsanctioned projects meet JV economic screening hurdles without any significant
delay to ensure production commences within the anticipated schedule.

The capital cost of development plays a significant role in determining the economic attractiveness of a
project seeking approval for execution. Projects utilising existing brownfield infrastructure will have a
considerable economic advantage due to the lower capital cost incurred. Maximising the access to ullage
in existing facilities will expand the proportion of new developments which can enjoy this advantage.

Analysis of the economics of incremental projects suggests that 1996-2005 PSC terms with gas price
indexing of profit gas splits will not support sanction of many of the developments required to maintain
plateau production in the coming years. It also identified that existing production license terms would
similarly struggle to support many new developments. These conclusions are based on assessment of
generic development concepts with normalised license and PSC terms and while they are therefore not
conclusive, it does provide some insight to the proportion of unsanctioned projects likely to proceed on
their planned schedule. The proportion of unsanctioned projects which fall into these categories is
illustrated in Figure 1-20.

Figure 1-20 Unsanctioned Projects by Fiscal Category
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The analysis indicates that the distribution of projects required to support plateau production post 2017
can be categorized as follows:

. 66% are located in production license areas which will require adjustment of both fiscal
terms and gas prices to support the full spectrum of likely gas developments.
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. 18% are located in 1996-05 PSCs with profit gas splits set in a low gas price environment
which will require adjustment of both fiscal terms and gas prices to support the full spectrum
of likely gas developments.

. 16% are located in PSC’s with terms that are robust to current gas prices and which could
reach economic screening hurdles with moderate flexibility on gas prices for developments
carrying significant new infrastructure.

Regulatory intervention to stimulate marginal field development is not new to the oil and gas industry and
many examples are available from other regions. In general the measures fall into three categories,
summarised in Table 1-5.

Table 1-5 Marginal Field Support Approaches

Option Mechanism Pros Cons

Confrontational: State needs
to collaborate with operators
to manage gas supply

Leverages existing

Strictly apply relinquishment contract terms

clauses. Refuse extensive appraisal
periods. Re-bid to give low cost
operators access to resources

Strictly Impose

Relinquishment Allows lower cost

producers to access
marginal acreage

State needs ability to manage
total production — may need
some gas deferral

State needs capacity to

Create a mechanism in which analyse projects and

operators can request concessions

Assistance is only
provided to projects

gjgootl:;ted on fiscal terms and gas pricing to that need it and at negotlz.ate Wlt'h opeltators
PP allow projects to meet a defined the level required by ~ Potential for Inconsistent
commercial hurdle the project treatment and gaming by
operators
Provides clarity on “Marginal field” difficult to
incentives available i
Marainal Field Define category of fields which can and a consistent define o
g access tax breaks / higher share of Step change in fiscal terms

Fiscal Terms

profit production

approach

Low implementation
burden on State

for marginal fields will
encourage gaming by
operators

The objective of marginal field intervention is to ensure that gas plateau production is extended as long as
commercially reasonable and technically possible to maximise upstream revenue and support the
downstream gas consuming industries. This requires both incentivisation of marginal fields and penalties
for behaviours that do not support the production plateau on a basis that is transparent to all stakeholders.

Transparency requires a clearly defined and balanced environment for development of hydrocarbon
resources, however the complexity of the mature shallow-water areas offshore T&T make application of a
strictly formulaic approach problematic. An attempt to define which developments should receive
marginal field incentives based purely on project characteristics will be challenged by the impact of
brownfield infrastructure access and other project specific factors which influence economics. Similarly
automatic and strict application of relinquishment terms may run counter to those objectives. However,
to enhance transparency of the sector the default position of the regulator should be to enforce
relinquishment terms unless specific arguments supporting short-term gas supply can be made to the
contrary.
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Maintenance of a plateau production rate of 1.4 Tcf/yr (3.85 Bcf/d) requires that a significant majority of
unsanctioned projects proceed as planned. The analysis would support a hybrid approach to this goal,
consisting of an initial realignment of fiscal and other regulations to reflect maturation of the industry that
has occurred over the last decade, combined with flexibility for the regulator to provide support to
specific developments that cannot progress even under the revised terms

The initial re-alignment of regulations should include:

. Maximising access for new developments to existing infrastructure to reduce costs.
" Review and updating of fiscal terms in 1996-05 gas price indexed PSCs.
n Review and updating of fiscal terms in in production license areas.

A transparent and easily administrated approach will also be required to the application of incentives for
fields that remain marginal covering both additional fiscal support and flexibility in offered gas prices.

1.7.2 Access to Infrastructure

Access to existing transportation infrastructure, transportation lines, platform and gas processing facilities
can have a significant impact upon new projects economics and in some cases can be the critical factor in
ensuring economic viability.

There are two criteria which must be met for a project to take advantage of existing infrastructure. Firstly
sharing of infrastructure must be technically viable, including consideration of the required and available
capacity of the infrastructure and compatibility of the produced fluids with the infrastructure design and
existing hydrocarbon flows in the system. Secondly there must be mutually acceptable commercial terms
agreed between the owner/operator of the infrastructure and the owner/operator of the project wishing to
use that infrastructure.

Our discussions with operators have indicated that there is demand for greater access by developers to
third party infrastructure which will only increase as development of the shallow-water area continues to
mature. The discoveries in NCMA 4 of the Orchid and Iris fields are struggling to move into
development, partly due to their isolation from capacity in existing infrastructure, in this case constrained
by an inability to secure capacity in BG’s Hibiscus line and the low technical capacity of the NGC line
from Tobago. In addition, the existing pipeline networks cross a significant number of open acreage
blocks. Interest in exploring these areas would be increased if there was greater clarity on the terms of
access to existing infrastructure in the event that exploration of those areas proves successful.

The challenge for the regulator is to create the conditions in which spare capacity in existing upstream
infrastructure is made available to other developers under reasonable commercial terms to stimulate
exploration and production investment. Approaches to this issue have been applied in other hydrocarbon
producing countries, in particular Indonesia and UK North Sea. The options available to the regulator
fall in to three broad categories summarised in Table 1-6, together with their pros and cons.

T Trinidad & Tobago Gas Master Plan 1-26
‘I) Ministry of Energy & Energy Affairs

POTEN & PARTNERS



Section 1

Executive Summary

Table 1-6 Approaches to Improving Infrastructure Access

Option Mechanism Pros Cons
Needs clarity on coverage
Code of Owners publish tariffs and key Can cover platforms  protracted negotiations
practice: terms and conditions and pipelines MEEA needs capacity to
r°|uﬂtag¥ _d.”Ot Shippers negotiate with owners, but ~No legislation make rulings
egally bindin ing i i .
gally 9  can apply to GORT; fdor a Lulmg if required Smaller companies can face
(UK N Sea) no agreement reached with owners | 5\ cost approach difficulties meeting larger
company demands
Legislate commercial terms for . Would require a significant
| . . Simple and clearly .
Regulate access to infrastructure by third . change to existing
. consistent approach .
access to parties. o agreements to increase
infrastructure Access to all cost recovered Maximises use of political risk.
. . R existing . . .
(Indonesia) infrastructure is on a shared opex ; May discourage installation of
° infrastructure - !
basis additional infrastructure
Only suitable for pipelines
Transfer Pipeline operation regulated by Significant upfront cost and
infrastructure State Clear set of rules work required to establish
to common Carriers allocates and expands and tariffs system and operations
carrier

capacity Requires new legal/regulatory

regime

The success of the relatively unintrusive UK North Sea approach of an Industry Code of Practise,
supported by a regulator willing to intervene in the national interest in exceptional circumstances,
presents a compelling model for T&T. The similarities in basin maturity and active operators to the North
Sea, the need for a rapid (and therefore legally simple) solution and the desire to avoid perceptions of
political risk by radically rewriting existing arrangements all support this conclusion.

1.7.3

Three broad approaches to modifying fiscal terms have been identified in Table 1-7. The approaches are
graded by the extent of intervention required by the regulator and of the changes required to contractual
terms. The boundary between minimal and moderate intervention is grey, moderate intervention is
characterised by taking some proactive action on fiscal terms to reduce the number of projects which must
be reviewed for a decision on case by case fiscal support.

Modifications to PSC Fiscal Terms

Preliminary analysis suggests that revision of existing 1996-05 PSCs with gas price indexing of profit-
split matrices, by revising the profit-split matrix gas price bands to a range of $3.00/Mcf to $7.00/Mcf
will provide a necessary boost for incremental / brownfield development projects at moderate impact to
GORTT revenue. Offering these terms for new and incremental developments in the affected blocks is a
good candidate for proactive adjustment of fiscal terms, moving the recommended response at least into
the moderate intervention band.
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Table 1-7 Approaches to Modifying Fiscal Terms

Option Mechanism Pros Cons
. . Requires MEEA to review
Only review fiscal terms Minimises number of permits many requests for SUDLOIt:
Minimal where operator requests subject to fiscal changes. pote%wtia?for delay pport:
Intervention relief to support Avoids unnecessarily reducing )

development GORTT take Inconsistent treatment of
permits and operators

Revise terms clearly Simple (rapid), improves

incompatible with current consistency of terms across .
Moderate industry environment shallow-water area May unnecessarily reduce
Int i y GORTT take in some
MESRAS ML e.g. PSC profit split pricing  Leaves split percentages bid by  projects

bands reset to current operators in place, preserving

pricing levels intent of bidders

. . Wholesale change may be

Revise all PSC and license Ensures all reserves have an .
Deep | fiscal basis f challenged by incumbents
Intervention terms to a new common equal fiscal basis for o } -
nterve basis development Eliminates basis on which

permit was won

A more detailed review of planned projects should be undertaken to determine whether relaxation of PSC
cost-recovery terms should be included in this proactive step or applied only under negotiation of specific
developments. The need for support of projects under existing license terms is also clear, but again
further review of planned projects would be required to recommend the support that should be offered
proactively across all license areas, rather than on a case-by-case basis.

The need for a rapid (and therefore legally simple) solution and the desire to avoid perceptions of
sovereign risk by radically rewriting existing arrangements suggest that wholesale change to fiscal terms
in a deep intervention approach would not be appropriate.

The moderate intervention approach will require transparent definition of the support available through
negotiation with the regulator to encourage developments which otherwise will not meet economic
screening hurdles. Such support would include:

. Depreciation schedules in both licenses and PSCs and cost-recovery caps in PSCs.

. In PSCs with existing production consider ring-fencing production from incremental projects
to improve contractor profit gas splits which maintain shared cost recovery.

. In production licenses consider applying tax breaks similar to those available for deepwater
developments.

n Allocation of preferential gas prices to marginal developments.

The requirement to actively support marginal projects through the sanction process by allocating fiscal
relief and / or preferential gas prices where they are required by each individual project will place a
significant burden on the regulator. Currently the regulator has been required to implement only a single
set of fiscal terms for each permit and has been able to operate largely separately from the gas price
negotiations managed by NGC. The challenge for the regulator will be to apply additional support only to
those projects that need them, in collaboration with gas price negotiations by NGC and in a timeframe
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which does not delay the orderly sanction and execution of gas supply projects required to maintain
plateau production.

1.7.4 Mobilising Cross-Border Gas

Supply from the cross-border fields relies on the outcome of government to government discussions
which have been in progress for many years. Only 27% of the largest field (Manatee Loran) lies in T&T
waters but for any significant extension of plateau production the entire field would need to be processed
through T&T infrastructure.

The challenge therefore is two-fold:
" Stimulate progress in the long running inter-government discussions.

" Incentivise Venezuela to develop the entire field through existing T&T infrastructure.

Progress over the years has been slow and politically contentious in both countries. In the past there has
been limited urgency in T&T to proceed due to ample gas supplies. However, the emergence of gas
supply shortages in recent years, together with the understanding that even the current reduced production
plateau will not extend beyond 2025 has provided a clear imperative for T&T to progress these
discussions towards an agreement to develop the gas. There is a window of opportunity to process gas
through existing consumers as shallow-water gas production declines in the mid-2020’s.

While it is understood that the nature of these negotiations will be complex, it is recommended
nonetheless that further initiatives are taken, including:

- Setting clear deadlines and timelines within GORTT for progress of the discussions with
Venezuela.
. Comprehensive evaluation of the value to T&T of securing an arrangement whereby 100%

of produced gas is processed through their existing infrastructure, to allow specific value
propositions to be formulated and when appropriate presented to the Venezuelan government.

" Consideration of how agreement to develop the gas reserves could form part of a broader
bilateral agreement with Venezuela.

1.7.5 Mobilising Deepwater Gas

The current deepwater exploration programme is a potential source of gas to backfill the shallow-water
production profile and extend plateau production from 2025 out towards 2030. The viability of this
scenario is entirely dependent on exploration success in the upcoming mid-2016 drilling campaign and on
the size and production characteristics of any discoveries made.

Deepwater areas have all been awarded as PSCs and while Poten has access to the model PSC form from
previous bid rounds we have not been provided with the agreed terms of profit production split for
awarded deepwater blocks. However, economic analysis suggests that provided the actual PSC terms
agreed with contractors are at least as attractive as recent shallow-water PSCs and provided
commensurately attractive gas prices can be delivered then it would be reasonable to expect that a large
(>3 Tcf recoverable) and relatively condensate rich (25 bbl/MMcf) discovery would be attractive to
develop.
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The key challenge for T&T is to incentivise enough exploration activity in deepwater blocks in an early
enough timeframe to ensure that any gas present is developed in time to backfill the shallow-water
production profile.

Currently only 1/3 of deepwater blocks have been licensed and 8 exploration wells committed in the first
term work programmes. These wells will be drilled in a campaign commencing mid-2016. However,
with a nominal probability of success of <20% it would be reasonable to expect only one discovery from
the committed programme which may not be gas bearing given that contractors are incentivised to pursue
oil prospects over gas due to the superior economics of smaller discoveries. Success in the first work
period would encourage operators to pursue subsequent phases but current contracts would deliver a
maximum of only 22 wells over the full exploration program.

The focus for T&T at this stage should be to expand the number of blocks under license with firm drilling
commitments. This will be challenging in the current environment of reduced expenditure across
international oil and gas companies, however opportunities for stimulating increased activity should be
explored including:

. State-sponsored seismic acquisition.
- Review of fiscal terms and alignment between GORTT and operator incentives.
. Road shows to advertise new fiscal terms and seismic data.
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1.8 THE DOWNSTREAM PORTFOLIO

The existing portfolio mix is made up of ammonia, urea and methanol industries, LNG, iron and steel,
power and other industries (including supply to TCL and the refinery as well as the consumption in the
PPGPL plant) as shown in the figure below. The midstream and downstream gas industry in T&T needs
upstream deliverability of 4.3 Bef/d in order to run at capacity.

Figure 1-21 The Existing T&T Downstream Portfolio
(Source: NGC/Atlantic LNG)
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LNG accounts for 58% of the installed consumption capacity, ammonia industries for 16% and methanol
for 15%. Table 1-8 shows the consumption for each of the sectors based upon the maximum gas
consumed in the period since the year 2000 (Max Gas) and currently contracted daily quantity (DCQ) for
supply from NGC for downstream industries, or in the case of the LNG plant the gas volumes the project
directly contracts with the suppliers.

Figure 1-22 shows the evolution of contracted gas demand over the Master Plan period, as well as total
demand. “Existing + new” demand includes the new “mid-scale” LNG plant and new methanol plant
described previously. Where contracted quantities are less that maximum gas consumption of the plant
we have labelled this difference as “spare” capacity. The analysis assumes that NGC supply to power
generation and other industries continues at 2014 levels.

Of the maximum existing gas demand figure of 4,268 MMcf/d, spare capacity and contracts that have
already expired account for 387 MMcf/d, giving a figure for current downstream contracted gas demand
of 3,882 MMcf/d. Many contracts expire in the 2018-2020 period, including ALNG Train 1, all of the
remaining ammonia plants with the exception of AUM, and all of the remaining methanol plants with the
exception of Atlas. Post-the expiry of these contracts the level of contracted gas demand will drop to
2,471 MMct/d, or 2,646 MMct/d if the combined 175 MMcf/d of supply to the new LNG and methanol
projects is included. In general, when downstream supply contracts have expired NGC has been
extending them for 5 year terms.
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Table 1-8 Summary Gas Consumption
(Source: MEEA/NGC/Atlantic LNG)
Plant Max Gas DCQ
MMcf/d MMcf/d
Ammonia/Urea 696 658
Methanol 652 558
LNG 2,366 2,1212*
Iron & Steel 151 60.5
Power Generation 301 301°
Other Industries 102 91
Total 4,268 3,881

*Includes Train 4 volumes
*Assume same as Max Gas

Figure 1-22 Contracted Gas Demand for Master Plan Period
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1.8.1 Downstream Markets & Pricing

T&T has developed a major gas export industry both directly, in the form of LNG, and indirectly through
gas-based petrochemicals (ammonia/urea, methanol). The sale of these products collectively account for
~80% of the gas consumption in T&T. T&T’s competitive advantage in addressing these markets has
been the low cost of the gas resource and the proximity to the world largest market, the US, which was
short on gas supply and had significant demand for LNG and gas-based petrochemicals. These
competitive advantages have eroded over time. Incremental gas supply from T&T reserves will be more
expensive to develop and the US market is now saturated with gas, bolstered by the rapid growth of shale
gas which can be developed at relatively low cost, as a result of which the US is looking to become a
major LNG exporter in direct competition with T&T. As T&T gas products are pushed out of the North
American market they will have to travel further to reach new markets which will add to logistics costs
and reduce competitiveness.

T&T exports are now competing for market share against products from other supplier countries on price.
T&T has a competitive edge predominantly to the extent that indigenous resources can be developed and
delivered to market at lower cost than those of competitors. Pricing for LNG is not within the control of
T&T but the value extracted for the benefit of the country will depend on the efficiency of the value chain
and the cost of exploiting the gas. In petrochemical markets feedstock and logistic costs are a key
competitive advantage. Understanding the new sources of supply and their cost position is important in
determining present and future competition and potential target markets.

1.8.1.1  LNG

LNG demand has grown rapidly and at present is around 240 MMt/y. Demand is expected to continue to
grow to around 410 MMt/y by 2025. Growth is anticipated in every major region, except North America
(excluding Mexico) where robust growth in domestic shale gas production has almost eliminated imports.
The largest markets will continue to be those of Asia which is expected to account for around 70% of
demand by 2025. The European market which has been an increasingly important market for T&T LNG
is expected to grow in this period, but at a much lower rate than Asia.

Figure 1-23 Historical & Projected LNG Demand: Global
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Longer-term, LNG demand will remain a key constraint to supply growth. Even considering our forecast
robust demand growth, it is clear that there will only be sufficient markets to support the development of
a fraction of the new liquefaction capacity that could potentially developed in North America and East
Africa, for example, over the coming decade. This competitive pressure is expected to continue to apply
downward pressure on LNG pricing, impacting new suppliers and existing suppliers negotiating contract
renewals, such as T&T. This is being illustrated by declining prices in the market for long-term contracts.
Both North America and East Africa will play an important role in setting future long-term LNG pricing
as they compete for markets.

Since natural gas developed as a regional business, gas and LNG pricing regimes and formula structures
have developed to meet local constraints and the specificities of the regional end-user markets for gas.
Accordingly, unlike the oil market, gas does not currently have an international benchmark price.
However, similarities lie in the extremely important influence that competing energies, and in particular
crude oil and oil products, have on gas prices on all the regional markets. Natural gas does not have a
captive market, and is always in competition with other forms of energy: electricity, gas-oil and LPGs in
the residential/tertiary sectors, electricity, coal and heavy fuel oil in the industrial sector, and coal, fuel oil
and nuclear power in the power sector. Thus its price cannot deviate too much from competing fuels,
which always offer a satisfactory replacement.

Figure 1-24 Forecast Natural Gas and LNG Prices

) 10 LNG Asia Oil-
b - 90 Linked Range
11% to 15%x Oil
o - 80 NBP
" - 70 _—
: e
3 40 S = = LNGFOBUSGC
- S (Breakeven)
g o - - - = 50 é
g? 8 ™= = o - = = -— e = e = 10 o seecee LNG FOB USGC
: | -- i 2 (Cash Cost)
) veeees =
6 T ieeesessseenes eecoe? eec® . 30 HH
PR LTI LI ’—_ :
. 10 Brent
; 0

20152016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Our forecast of future LNG prices is shown in Figure 1-24. Asian LNG prices are expected to continue to
be heavily influenced by oil indexation, partly driven by the high cost of Asia Pacific supply projects, e.g.
Australian grassroots projects which required high oil indexation levels and price floor support to support
their investment decisions. The large ramp up of North American LNG exports with pricing based on
market prices (HH indexation) is bringing a new dynamic to global LNG pricing. It is also leading to the
emergence of “hybrid” pricing (with a mixture of HH-based and oil-linked pricing) which may be
implemented for new supply projects such as those in Western Canada and East Africa.

The European market is expected to act as a global balancing market, providing a market of last resort for
any LNG which is not able to be placed into other markets. Although oil indexation may remain in
legacy contracts, LNG delivered to Europe will be at market prices, based mainly on UK NBP price
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index. European prices will be set by the interaction of supply and demand in the European market, with
floor prices expected to be set by the marginal cost of HH-sourced LNG into northwest Europe. We
expect downward pressure on the oil indexation slope of Asian long-term contracts due to the
combination of (1) supply competition, (2) shift in marginal supplies from Australia to others (e.g., East
Africa), and (3) intrusion of HH-linked contracts, increasing competition and forcing slopes down.

1.8.1.2 Ammonia

The global ammonia market is estimated at around 170 MMt in 2013 and is projected to reach around
230 MMt/y by 2025. Growth is expected to be strongest in developing regions, particularly Asia, and
Latin America and more muted in North America.

Figure 1-25 Historical & Projected Global Ammonia Demand
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The marginal highest cost production is currently ammonia produced from Chinese coal. We expect that
global pricing will continue to be supported by the need for production from higher cost regions including
Ukraine and Western Europe, with Chinese coal-to-ammonia economics providing a floor price. New
production in low cost gas regions including new US production will be price takers.

The FOB Caribbean ammonia price is used by NGC to calculate the feedstock pricing for natural gas.
Historically FOB Caribbean prices have been broadly in line with FOB Black Sea marker prices and we
expect this to continue. Poten’s projections for ammonia prices fob Black Sea are shown in Figure 1-26.
They show prices declining to around $300/tonne by 2017-2020 before a steady increase to around
$400/tonne by 2025 (201489).
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Figure 1-26 Forecast Ammonia Prices
450 -
400 -
350 A /
300 - —USGC
Contract
5 250 4
<
Q 200 A
N FOB
150 Caribbean
100 A
50 A
0 T T T T T T T T T 1
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
1.8.2 Methanol

Global demand for methanol (excluding methanol demand in vertically-integrated Chinese Coal to
Olefins (CTO)) is estimated at around 67 MMt/y in 2014. Including methanol consumed in CTO, the
total methanol market is estimated at 72 MMt/y. China dominates the global methanol market for
both supply (~50% installed capacity) and demand (43%). Demand in China is growing at around 12%
p.a. while the rest of the world has seen growth rates just over 3% p.a. Methanol to olefins and gasoline
blending are leading the growth in the Chinese market. Global methanol demand is expected to reach 117

MMt/y by 2025.
Figure 1-27 Historical & Projected Global Methanol Demand
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Figure 1-28 FOB USGC Methanol Contract Price Forecast
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Methanol prices are expected to decrease from current levels to around $320/tonne by 2019, as lower oil
prices feed through to lower methanol prices, before recovering over time to around $400/tonne by 2025
(20148). Realised netback prices to T&T producers will continue to reflect a market discount of ~15%
and freight cost differential from USGC contract prices.
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1.9 GAS PRICING IN T&T

Gas pricing in T&T, and indeed the commercial structures generally, reflect the evolution that the market
has undergone in the last several decades. In the early years the commercial structures developed
reflected the conditions at the time. There was abundant gas but the market for gas was undeveloped and
there were significant uncertainties for downstream marketers in terms of offtake and affordability of
products. Many downstream investments (e.g. methanol plants) were adding significant incremental
capacity to the global market and there was some uncertainty over the evolution of product pricing. Gas
pricing at this time was generally on a fixed price basis. The downstream markets evolved and matured
over the past 10-15 years, and structural changes in markets have led to a change in the relative risks
associated with different parts of the gas value chain. Gas pricing in T&T has evolved with the markets;
for example in the 1990s product related netback pricing was introduced for petrochemical gas supply.

1.9.1 Pricing Arrangements / Framework

In T&T the price of gas is set according to end-user. As a result, prices vary according to buyer: LNG,
petrochemical production, power generation, heavy industry, or general commercial as shown in the
following table:

Table 1-9 Gas Pricing Structures in T&T

End Use Pricing Mechanism
LNG Netback pricing
Petrochemical (ammonia and methanol) Product indexed pricing
Power Generation Set by GORTT
Heavy industry Cost plus
Light industry Cost plus
Commercial Set by GORTT

The use of netback pricing in LNG and petrochemical gas supply already allows T&T to share in the
upside movement of commodity prices. The key issue is not the pricing mechanism so much as whether
the products are being sold in the highest value markets and whether the price mechanisms capture the
appropriate resource rent.

Domestic gas pricing is an important consideration for the gas industry, with prices set low for several
consumers/groups/industries. In most countries where there are competitive markets the supply of gas to
the power sector usually provides the highest value option for the producer, as gas will be competing with
alternate forms of power generation. In T&T GORTT has elected to provide power at a highly subsidised
price as a means of distributing the wealth generated from the energy sector to the wider population. RIC
sets the price at which the power utility (T&TEC) sells power to different classes of consumer. In order
to sustain T&TEC financially NGC sells it gas at a current price of around $1.35/MMBtu, with inflation
escalation. This has caused major distortions in the gas value chain as the price is below the economic
cost of production of many of the upstream suppliers. This situation is managed by NGC. NGC is able to
offer gas to T&TEC at the regulated price because it can pool gas supply and charge a higher price to
other industries, notably the petrochemical industry. There are several issues with the way in which
power is priced in T&T:
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The low price of power does not encourage energy efficiency and observation indicates that
a large amount of the power generated is not used effectively. A power price in line with
that charged elsewhere in the Caribbean would encourage more efficient energy use and
bring greater revenues to T&TEC. In the short term it would reduce the amount of power
required and the amount of feed gas.

The low gas price also diminishes the incentive and the ability of T&TEC to invest in more
efficient generation capacity (e.g. CCGT plants which have a thermal efficiency of ~50%
compared to the efficiency of the open cycle plants of less than 30%.) If T&TEC moved
entirely to CCGT generation as is the plan at the present time there would be a significant
reduction in gas consumption. This is in addition to any saving through more effective
pricing identified above.

It is widely documented that such subsidies are relatively ineffective in benefitting the intended target of
the poor/less well off in society. In fact the benefits accrue largely to the better off sections of society
who have larger homes, more appliances etc. It would be more effective for GORTT to more directly
target the poor by making direct payments through welfare support or, as a second best option, limiting
the amount of electricity that qualifies for the low electricity price. Users consuming more than the
qualifying amount would pay a higher price on the excess, which should be set at a level to cover the cost
of the subsidy.
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1.10 DOWNSTREAM COMMERCIAL ARRANGEMENTS & VALUE
GENERATION

An analysis was undertaken to determine the value that GORTT is receiving from its existing gas sales to
LNG, petrochemical industries, steel plants and domestic sector.

1.10.1 Netback Prices

The figures below compares the effective netback price to the plant inlet across the various downstream
industries from 2005 to 2014.

Figure 1-29 Netback Price Comparison at Plant Inlet by Plant
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Figure 1-30 Netback Price Comparison at Plant Inlet by Sector
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Over the period from 2005 to 2014 the ammonia plants consistently gave the highest netback prices to
T&T, followed by the methanol plants. Typically one would expect that LNG would have been the most
attractive form of gas utilisation for gas export. Over this period LNG was selling at high prices
(particularly in the Pacific Basin, where LNG prices were often in excess of $15 MMBtu). Any plants
constructed before the significant global construction cost rise over the latter part of the last decade will
have benefitted from low liquefaction costs and will likely have netted back prices to the plant inlet well
in excess of $7/MMBtu.

Unfortunately for T&T, as detailed earlier in this section, the commercial and contractual structures of
ALNG trains have been such that little of the benefit from high global LNG prices has flowed back to
T&T. This is illustrated by the low netback prices that have been realised over recent years (weighted
average of $2.42/MMBtu in 2012, $3.07/MMBtu in 2013 and $3.22/MMBtu in 2014). As well as
ammonia, methanol has also outperformed LNG over recent years, with weighted average netback prices
of $3.90/MMBtu in 2012, $5.00/MMBtu in 2013 and $4.80/MMBtu in 2014.

It is pertinent to note that even in 2008, a time of high HH prices and a high watermark for netback prices
for ALNG, the weighted average netback price from LNG was $4.79/MMBtu, which was better than
methanol ($4.31/MMBtu) but significantly worse than ammonia ($6.37/MMBtu).

With the exception of T&TEC, the steel plants are consistently the poorest performers, buying gas from
NGC at weighted average prices that have increased from $1.69/MMBtu in 2010 to $1.92/MMBtu in
2014,

1.10.2 GORTT Take

Although realised netback prices are a useful indicator of value flowing back to T&T from its gas-based
industries, the key determinant of the “value” provided by the industry is the overall GORTT take from
each of the gas value chains.

Figure 1-31 GORTT Take along Gas Value Chain
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GORTT receives revenue from all three stages of gas value chain, as illustrated in Figure 1-31. Estimated
overall GORTT take is shown in the figure below from 2008 to 2014. Insufficient data was provided to
extend this analysis back to 2005 or to assess GORTT take from the iron & steel sector.

Figure 1-32 Overall GORTT Take Comparison by Plant
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As would be anticipated, the results largely mirror those of the netback gas price analysis. The returns
from LNG have been relatively poor compared to those from ammonia and, to a lesser extent, methanol
plants. This is due to the particular commercial and contractual structures that govern ALNG, rather than
a factor of the industry itself. Our analysis suggests that under different circumstances GORTT take from
LNG could have been as high as those from ammonia over the last 5 years, at a time of historically high
global LNG prices.
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The analysis is further illustrated by the GORTT take breakdown provided by plant (Figure 1-34) and
sector (Figure 1-35)

Figure 1-34 GORTT Take Breakdown for 2014 by Plant
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Key points to note from the analysis are as follows:
" The importance of NGC’s estimated profit margin to the overall GORTT take from the
methanol and ammonia value chains is clear.
. GORTT has substantially benefitted from its stakes in the Tringen 1 & 2 ammonia plants..
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. NGC'’s profit margin varied significantly between different plants in the same sector in 2014.
The data provided suggests that NGC has been able to capture higher prices from
downstream industries when existing supply contracts have expired.

. GORTT take was significantly higher from ALNG Train 1 than Trains 2/3 or Train 4 in 2014,
due to a far higher plant take.
. Other than from the upstream, GORTT take from the ALNG Train 2/3 and Train 4 value

chains was very modest.

This analysis has implications for both future marketing arrangements and any shortfall management.
Under prevailing market conditions and the existing marketing structures the ammonia industry has been
creating better value for T&T and in the event of gas shortfalls and potential curtailment, gas value would
be maximised by preferentially directing supply to the ammonia industry, followed by supply to methanol
plants. The key issue going forward is the extent to which the relative value proposition offered by the
main gas-consuming sectors is likely to change in future.

1.10.3 Netback Price Projections

Based on the future price projections and the historical netback price analysis described earlier, an
estimate has been of the future netback prices that are projected to be realised from the various
downstream sectors, as shown in the figure below.

Figure 1-36 Projected Gas Netback Price as Plant Inlet Comparison
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Under the existing arrangements, ammonia is projected to continue to provide the most attractive netback
prices. Netback prices from existing LNG arrangements are projected to remain relatively low, with
methanol trending down to similar levels to those from the existing LNG arrangements by 2019. The
potential LNG pricing that could be achieved assuming sales into the NW European market could be
much higher. It is clear from the analysis that a significantly opportunity exists for T&T to increase the
netback gas prices that are received from LNG after the existing agreements expire. Our projections of
potential revised LNG arrangements would make LNG clearly the most attractive of T&T’s existing
infrastructure for gas monetisation.
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1.11 GAS SUPPLY AND DEMAND SITUATION
1.11.1  Gas Supply into Consumption

The overall gas supply to downstream industries has declined somewhat since peaking in 2010. This has
been due to lower supply from upstream producers due to reduced deliverability and protracted
maintenance periods. As a result all export-based industries have seen gas supply availability declines.

Figure 1-37 Historical Gas Supply to Downstream Consumption Sectors
(source: MEEA)
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As shown in the figure below, gas supply is managed at 3 virtual points in the system.

Figure 1-38 Management of Gas Supply to Downstream
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As shown in the figure below, NGC appears to be in a comfortable position in terms of contracted gas
supply, although there are some downstream contracts from 2019 onwards for which it does not presently
have contracted upstream gas supply. However, as discussed previously, actual supply to NGC from

upstream has been well below contracted supply which is currently ~2.1 Bef/d, versus 2014 supply of
~1.6 Bef/d.

Figure 1-39 NGC Contracted Gas Demand vs. Projected Supply
(source: MEEA, NGC)
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As NGC has been unable to enforce supply obligation in its upstream contracts it is largely in the control
of the upstream suppliers to allocate gas supply between their contracts to supply ALNG and their
contracts to supply NGC. As discussed previously a key issue is that although all major downstream
industries have experienced declining gas supply availability, overall gas supply to LNG has been largely
maintained at contractual levels while overall gas supply to NGC has not. This in turn has left NGC short
of gas to supply its downstream customers.

In addition to the long-term supply deficit, the short-term variability of supply to NGC from upstream has
left NGC in the difficult position of managing this variability with its downstream customers.
Contractually NGC has handled this under delivery/mismatch situation by declaring force majeure (FM)
or partial FM on the downstream buyers, thus relieving it of performance obligations. Downstream
companies report that FM has been declared as often as 3 times in a week on certain occasions.

NGC'’s reliance on FM to handle downstream curtailment is not a typical use of FM and it would be
preferable if there were alternative, more transparent mechanisms to deal with shortfall situations. In
Poten’s view NGC should consider including in its downstream GSAs provisions to enable NGC to make
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a downward adjustment in Annual Contract Quantity in the event of scheduled upstream maintenance
impacting its upstream supply volumes.

NGC has acted to ameliorate future interruptions by aligning planned shutdowns in upstream and
downstream operations so that reduced supply is offset, as best as possible, by a reduced demand. This is
a more positive approach rather than claiming FM, which has the potential to further polarise the sector,
given the history of inappropriate use of this mechanism in both upstream and downstream supply.
Closer coordination between all participants is also needed to reduce the impact of planned upstream
supply shut-ins as well as agreed procedures for curtailments when temporary shortages occur. Dialogue
with industry is required to determine the best methods for addressing both features.

1.11.2  Future Supply and Demand Balance

Based on the potential future gas supply profiles and the downstream gas supply contractual commitments
and demand, T&T’s projected future gas supply and demand balance is shown in the figure below. It
should be noted that an assumed shrinkage of 3.5% has been applied to the gross figures to give an
expected sales gas figure. This shrinkage has been observed in MEEA data for 2014.

Figure 1-40 Contracted Gas Demand vs. Projected Supply Scenarios
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T&T has a current downstream portfolio that could consume an estimated ~4.3 Bef/d. This demand is not
being fully met and in Poten’s view it is not realistic to expect that it will be met in the future on a long-
term basis (under the most optimistic supply forecast demand could be fully met for a period of ~3 years
from 2019).
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Considering only approved upstream gas supply projects, gas supply will fall rapidly from 2016-17 and
supply will be some way short of meeting existing downstream contractual commitments, i.e. the current
shortfall situation will deteriorate further. Adding in production from unsanctioned developments under
new PSC/license terms would provide sufficient gas to meet downstream contractual commitments, but
not to meet demand. It would also only provide limited volumes/durations for expiring downstream
contracts to be extended from 2019. Extending expiring downstream contracts well into the 2020s will
require substantial unsanctioned production under the more economically-challenged old PSC terms.

Poten’s view is that gas supply rates of ~1.4 Tcf/y are likely to persist in the coming years and are a
realistic expectation of future supply. This equates to a sales gas figure of ~3.7 Bef/d that is shown as the
“new production plateau”. At this level supply will be insufficient to meet downstream contractual
commitments until contracted volumes drop to ~3.7 Bef/d from 2016, and there will be no excess supply
over contracted downstream sales until contracted volumes drop to ~2.9 Bef/d from 2019 with the expiry
of the contracts to supply ALNG Train 1 and almost all of T&T’s ammonia capacity. Under such a
scenario for the next several years at least there is not going to be any surplus gas available to justify the
extension by NGC of any of its downstream contracts that have already expired or those that expire
before 2018. Further extension of any downstream contracts by NGC will only extend the existing
contractual shortfall situation.

It is also clear that the sanctioning of any gas supply to new downstream ventures will come at the
expense of supply to existing operating assets, i.e. if a new plant is developed then it is likely that an old
plant will have to be shut down. The 175 MMcf/d that is planned to be supplied to the new mid-scale
LNG and methanol plants is shown as “NGC — New”.

While gas supply is likely to available from 2019 to extend supply contracts to existing downstream
industries, it is highly likely that gas supply will be insufficient to fully meet demand and as such
decisions will have to be taken over which contracts to extend and which downstream industries to shut
down. In the absence of large volumes of incremental supply, directionally the gas sector will need to
focus on arrangements to achieve higher gas prices and greater efficiency in the existing plant and
production facilities, i.e. a focus on developing value rather than growth.
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1.12 FUTURE MID & DOWNSTREAM SECTOR

It is clear that decisions will have to be taken to manage what is likely to be an increasingly gas-short
situation. It is also clear that the commercial arrangements of various aspects of the mid and downstream
sector have not effectively maximised the potential return to GORTT from the gas sector over recent
years, particularly from LNG. Under these circumstances it is appropriate to consider whether the
existing structures of the mid and downstream areas of the gas sector are optimal from a GORTT
perspective and to identify potential areas for improvement.

1.12.1 Prioritisation / Allocation of Gas

In an ideal world the development and management of a portfolio for T&T natural gas resource utilisation
would be based upon a number of parameters:

. GORTT take per unit of gas produced.

. Employment generated.

- Development of the local skill base.

" Reduction of exposure to volatility of specific markets.

Certain industries would contribute to the various parameters at different levels; some industries may add
more value but employ fewer people, while other options may result in a lot of jobs and broaden the local
skills base but provide lower value for the natural resource. The purpose of developing a portfolio is to
get a balance across the range of parameters, and ensure that there is not undue exposure to one particular
market.

Poten has undertaken an assessment of the historical GORTT take from the various gas value chains (see
Section 1.10). We have insufficient data available to undertake an assessment of future GORTT take
from the various value chains. However, the netback price projections described in Section 1.10 can be
taken as a reasonable proxy for the expected relative attractiveness of the different downstream sectors for
GORTT over the coming years.

1.12.1.1 Contractual Shortfalls
Management of Shortfalls

Since 2007 and more significantly since 2010 there have been shortfalls in contracted gas supply to the
downstream industries, due to combination of factors; insufficient gas deliverability on the part of
upstream suppliers, the contractual inability on the part of NGC to impose firm volume commitments
upon suppliers and, periodically, operational upsets which impact a supply which cannot be compensated
for by the remaining producing fields. To date the shortfall situation has been managed through three
distinct processes:

. The management of gas supply between ALNG and NGC, which is in effect bpTT and to a
lesser extent BG determining the split of its gas supply between ALNG and NGC. BG
physical supply from NCMA is linked directly to ALNG but supply from ECMA is not.

. ALNG shareholders allocating gas across ALNG trains.

" NGC managing the supply to its downstream industries (generally) imposing cuts on a pro
rata basis across the industries while maintaining supply to the power and domestic sectors.
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The underlying premise in the existing process, at least in regard to NGC’s position, has been that gas
supply shortfalls are short-term phenomena and that following a shortfall there will be a reversion to full
supply. Indeed expiring downstream contracts have been renewed by NGC at their existing ACQ levels.
However, in recent years it has become clear that the shortfalls are not temporary aberrations, but a more
fundamental lack of gas deliverability, and the analysis undertaken shows that this situation will continue
at least until 2016 when a number of NGC downstream contracts will expire.

Poten’s analysis of upstream operator plans shows that a plateau of around 3.7 Bcef/d of supply to
downstream is feasible assuming that investment decisions are made on a timely basis. If future gas
supply is lower than the forecast new production plateau then the contractual shortfall situation could be
exacerbated and accelerated.

The existing contractual shortfall situation through to at least 2016 and its potential future extension is
such that there will be a need for active management of supply into consumption. Given the knowledge
that there is insufficient supply to meet the volume requirements of remaining contracted supply it would
not appear prudent for NGC to extend any of its contracts that expire before 2019.

Options for Dealing with Shortfalls

In considering the various options to manage the contractual shortfall in supply it is noted that GORTT
has conflicting objectives:

. Maximisation of the value received for the gas — in a gas-constrained environment GORTT
would like to see the gas directed towards the plants that offer the highest value for the
resource.

" The maintenance of contract sanctity and the reputation of T&T as country which respects

commercial relationships.
Furthermore, GORTT appears to have limited ability to control the allocation of gas, and has no direct
control over the volume of gas sent to ALNG rather than to NGC. Any action to manage supply outside

of the gas supplied through NGC is out of the direct reach of GORTT.

There are three possible approaches GORTT could take, and these are set out in the table overleaf.
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Table 1-10

Option

Non-
Discriminatory
(Current
approach)

Discriminatory:

Centrally
Planned

Discriminatory:

Market Based

1.12.1.2 Future Downstream Contracts

Options for Dealing with Supply Shortfalls under Existing Contracts

Mechanism

e Pro rata cuts to all buyers from
NGC

o Allocation takes place on an
annual basis

e Volume into LNG not
determined by GORTT/NGC

e GORTT would allocate gas
according to value provided to
T&T, including LNG & within
NGC portfolio

MEEA would maintain value

model and allocate volumes

preferentially to higher value
buyers

e ALNG/NGC split may be
established in PSC TCM
meetings

o Allocation takes place on an
annual basis and “within” the
framework of the existing
contracts

e All contracts are cancelled and
buyers tender for supply —
competing on price for gas

Pros

e Respects contracts to
the extent possible

e Equitable for NGC
customers

e Transparent

e Maximises value to
GORTT - economically
efficient allocation

e Maximises value to
GORTT & upstream

e Most efficient economic
allocation — gas goes to
the highest bidder at
any given time

e Encourages energy
efficiency

Cons

e Does not ensure
highest value for T&T

o Ultimately may shut
down high value plants
if supply insufficient to
meet operational
requirements

Disproportionate cuts
to low value buyers

Parties may not be
willing to accept and
may contest , although
pricing to upstream
could be maintained

e Highly complex to
enact in practice

® Requires abandonment
of existing contracts

o Disproportionate cuts
to low value buyers

e Parties would likely be
unwilling to accept and
would likely contest —
potentially extensive
litigation

e Would create major
upheaval in sector

A more selective approach to downstream contract renewals will inevitably be required in future, rather
than the apparent approach of NGC to date which has been to extend expiring contracts for 5 years in the
hope the supply and demand situation will improve. Any approach taken will also have to include LNG

in its analysis of which contracts to extend, which has not been an issue to date.

As under the contractual shortfa