Chart 5.3: Expected future development of GB gas import capacity,
compared with forecast annual demand
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Source: National Grid.

Import capacity in relation to annual gas demand will stay above
recent margins for the foreseeable future. This is the case even
when only existing capacity and capacity under construction are
taken into account.

5.

6 Gas supply capacity: Daily total

5.6.1 It is important to note, however, that daily demand levels

vary widely during each year so that the annual supply-
demand balance does not tell us anything about capacity to
meet demand on the coldest (highest demand) days of the
year. As the capability of the North Sea to increase or
reduce production to meet changes in demand declines,
there will be a need for greater flexibility of imports and/or
an expansion in our storage capability (in terms of capacity
and deliverability)?2.

28 http://www.berr.gov.uk/files/file28954.pdf
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5.6.2

5.6.3

5.6.4

5.6.5

In addition to enabling management of seasonal variations
in demand, close-to-market storage enables a timely
response to short-term changes in gas demand. Physical
proximity is important because gas (unlike electricity)
travels along the supply system relatively slowly and so
sources of gas which are physically distant from the market
may not be able to respond rapidly to increases in demand.

Different forms of gas storage play different roles in
meeting this need. Salt cavity storage can pump out gas
more quickly relative to the size of the facility over a shorter
time than depleted gas fields. Currently around 75% (around
3,300 mcm) of our gas storage capacity is in the form of
long range storage (i.e. depleted fields).

Investment in additional storage capacity has been made
in recent years and more is planned and proposed, mainly
in the form of salt cavity storage. Capacity could therefore
increase substantially from its current level of around
4,300 mcm.

As with major electricity infrastructure projects, the time
taken to obtain planning consent for large gas storage and
supply infrastructure has to be taken into account in
considering when new infrastructure might be deliverable.
We set out the Government’s proposals for streamlining the
planning and consents process in paragraphs 4.8.6-4.8.9
above.
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Chart 5.4: Base case scenario for future development of peak daily
GB supply capacity compared with forecast peak demand
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Peak gas demand in the UK is met from a range of supply
sources. If all planned capacity is delivered, there should be
surplus capacity to enable peak demand to be met.

5.6.6 Chart 5.4 illustrates the diversity of gas supply sources. This
chart also shows how gas demand could be met on days of
peak demand under a Base Case scenario described in more
detail in Section 5.11. The map below contains details of the
location and size of current and planned import pipelines,
interconnectors, LNG terminals and storage facilities. Those
described as “planned” are at various stages in the
development and planning process and there is no
guarantee that they will all be delivered with the capacity,
and to the timescales, indicated.

29 2007 TBE ‘Development of NTS Investment Scenarios’ (broadly based on Fig. 7)
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Readers will wish to note that a planning decision on the Preesall gas storage project was announced recently.
The future of this project is uncertain, pending announcements by the developers how they will proceed against
the background of this decision.
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5.7 Gas delivery

5.7.1 In order to assess the security of future gas supply, we need
to look not only at gas supply capacity but also at the extent
to which it is likely to be used in practice to supply gas into
the UK market. It is also important to understand how
resilient the outlook is to a shortfall in supply from one or
more individual sources.

5.7.2 Import reliance, although neither new to the UK nor
uncommon around the world, can bring additional risks of
disruption to supply sources. These risks may include, for
example, lack of access to pipeline infrastructure outside UK
borders or low market liquidity or competitiveness. Liquid,
competitive markets can facilitate the transportation of gas
to where it is valued most and investment in
interconnection, import facilities and source development®°,

5.7.3 While the UK gas market is one of the most liquid markets in
the world and the most liquid in Europe, there is a relative
lack of liquidity and competitiveness in some of the markets
from which we import gas supplies. This needs to be borne
in mind when we consider the likely responsiveness of the
international marketplace to price signals from the UK3',

Chart 5.5: Main Net Inter-Regional Natural Gas Trade Flows (bcm)
in the Reference Scenario, 2004 and 2030
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Source: IEA

Most international trade flows are expected to increase in the
next two decades.

30 http://www.berr.gov.uk/files/file41843.pdf
31 http://www.berr.gov.uk/files/file41845.pdf
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5.7.4

5.8

5.8.1

5.8.2

5.8.3

5.9

5.9.1

Nevertheless, the UK market enjoys a wide diversity of
supply sources and supply routes and this increases our
resilience to interruptions to, or reductions in, flows from
individual supply sources, whether domestic or external.
We look briefly below at the likely future availability of gas
from the various possible sources of supply into the UK
market32,

Norway

Gas from Norway can currently flow to either the
Continental mainland (five pipelines) or to Great Britain
(Vesterled, Langeled and Tampen Link pipelines). Much of
the gas to the Continent is believed to be contracted under
long term arrangements. Chart 5.4 shows that in 2016/17 UK
import capacity from Norway could represent some 16% of
peak supply capacity.

The Norwegian Government estimates that about 35% of
the expected total gas resources on the Norwegian
continental shelf have been produced. The Norwegian
Government expects gas production to increase from its
current level of nearly 90 bcm per year, to 125 — 140 bcm
per year from 2013. In the longer term, the number and size
of future discoveries, as well as Norwegian Government
policy, will be a critical factor for production levels.
Norwegian Government forecasts indicate that investment
activity in the industry will remain high over the long term33,

The Norwegian Government is currently considering
proposals to expand gas production from the Troll field on
the Norwegian Continental Shelf, for delivery by pipeline to
the EU. This pipeline could land first in the UK, or in the
Netherlands, or in Belgium. Wherever the pipeline lands,
this additional supply would improve security for the EU as
a whole, including the UK, to the extent that the EU
operates as a single gas market.

Continental Europe3*

The UK can receive gas by pipeline from the Continent
through the Interconnector (IUK) from Belgium and through

32 http://www.berr.gov.uk/files/file41820.pdf
33 Norwegian Petroleum Directorate http://www.npd.no/English/Produkter+og+tjenester/
Publikasjoner/Faktaheftet/Faktaheftet+2007/coverpage.htm

34 http://www.interconnector.com http://www.bblcompany.com http://ec.europa.eu/energy/

electricity/package 2007/doc/2007 09 19 impact assessment en.pdf
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5.9.2

5.9.3

the BBL line from the Netherlands. This gas may be
originally sourced from within the EU or from outside it, for
example from Russia or Algeria by pipeline, or from further
afield by LNG. Thus while Chart 5.4 shows that import
capacity from the Continent could represent some 14% of
peak supply capacity, the range of supplies sitting behind
these imports means that the UK is not significantly
dependent on any single country supplying to the EU market.

The International Energy Agency (IEA) projects that demand
in Europe will be some 45% higher in 2030 than in 200435,
This will in part be driven by rising gas fired power
generation. Import dependency is expected to rise in Europe
(from 40% to over 60% by 2030) as indigenous production
falls. Hence new supplies will need to be attracted in, and
investment made to enable them to be physically brought
in, whether by ship or pipeline.

Expected investment in Europe in LNG import facilities
may lead to a trebling of capacity by 201536, Greater
interconnection would be expected to encourage such new
supplies to arrive in Continental Europe. Increased EU
liberalisation, market opening and competition may lead to
a greater use of improved demand management. This will
also be important for security of supply for the UK.

5.10 Liquefied Natural Gas (LNG)

5.10.1 There are currently two LNG import terminals in Great Britain

— at the Isle of Grain and at Teesside. Two further terminals
(Dragon and South Hook) at Milford Haven in South Wales
are expected to be commissioned by next summer. The
expected increase in the capacity to import LNG will give the
UK increased access to the growing global gas market. Chart
5.4 shows that in 2016/17 LNG import capacity in the UK
could represent some 23% of peak supply capacity.

5.10.2 We understand that there are long-term contracts in place

for the supply of LNG through both Grain and Milford
Haven?®’, although the proportion of likely LNG demand
which is not presently contracted for is expected to increase
further into the future.

35 IEA World Energy Outlook http://www.worldenergyoutlook.org/
36 IEA Natural Gas Market Review 2007. A summary is available at http://www.iea.org/Textbase/
npsum/GasMarket2007SUM.pdf

37 Gl report (abc7) section 4.2/exhibit 68; http://www.oilandgasuk.co.uk/issues/gas/poyryreport07.pdf
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5.10.3 In March 2007 BERR employed Global Insight to look at
various scenarios for the global LNG market out to 2025%,
Global Insight forecast that, assuming the continuation of
current trends, the scale of the global LNG trade will treble
between 2005 and 2025 from 200 to 600 bcm/yr. They
expect that the market will change from one consisting
primarily of bi-lateral trades to a much more flexible one
with an increasing proportion of the gas not being the
subject of a long-term contract. This will increase the
responsiveness of supplies to relative prices in different
markets.

5.11 Security of supply

5.11.1 No energy system is invulnerable to the possibility of an
interruption to one or more supply sources, or to
fluctuations in demand levels. Whether such shocks to the
supply-demand balance lead to actual shortfalls in gas
supply, will depend on the interaction between the
prevailing market situation (is the market already tight? is it
well supplied?) and the nature of the shock. A number of
different dimensions define the nature of shocks, including:

e when does it occur — winter or summer?
e the size of the shock?

e where does it occur?

e how much warning was given?

e how long does it last?

e how quickly can the market replace the lost supply, for
example by increasing delivery from storage or by
diverting LNG cargoes from other destinations?

e how quickly and how far can the demand side adjust in
response to price signals?

An otherwise very well supplied market could still
experience a shortfall if a very large shock were to occur,
while a tight market would require only a smaller shock for
supply to be unable to meet demand. The difference
between supply capacity and demand thus provides one
indicator of the resilience of a system to a shock. The
probability and implications of these two types of supply
shocks are obviously different.

38 http://www.berr.gov.uk/files/file41844.pdf
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5.11.2 As discussed above, our analysis has found that the
difference between supply capacity and demand provides
one indicator of the resilience of a system to a shock.

We look at three National Grid scenarios® for future peak
supply capacity, summarised in the charts below, to assess
how the resilience of the system is likely to develop. The
cases differ in their assumptions as to:

e the rate of decline of UKCS production,

e the rate of delivery of new capacity which is already
under construction,

e the amount and type of new capacity that is delivered, and
e the degree to which capacity is utilised.

These factors are not independent; for example, decisions
about investment in new capacity are likely to be influenced
by the rate of UKCS decline and expectations as to how
existing capacity will be used. In addition, the volume,

type and utilisation of new build will be influenced by its
expected revenue stream. This in turn depends on investors
future expectations of prices.

14

5.11.3 In each case the total supply capacity is compared with the
National Grid base case for expected demand on the coldest
day of a 1-in-20 winter. While we would expect prices under
such extreme demand conditions to be high, encouraging
gas into the market from every source, it is always possible
that some capacity will not deliver as much gas as it
theoretically could do. For example, gas may be technically
unavailable due to engineering failure, or it may be
attracted to other markets where prices are higher such as
the US or Continental Europe, or it may be constrained by
contractual commitments elsewhere. If supply, including
that from storage, were not able to meet demand as a result
of one or more of these factors, then a demand-side
response would be needed to make up the shortfall.

5.11.4 It is, of course, also possible that shortfalls in delivery will
be so great that annual demand cannot be met — storage
facilities cannot be filled in the summer so are unable to
compensate for shortfalls in imports during the winter.
This would require a circumstance or combination of
circumstance far more extreme and extended (and unlikely)
than would be required to affect peak supply capability, so
is not further considered here.

39 The assumptions behind these scenarios are set out in full in National Grid’s report
Development of Investment Scenarios, available from http://www.nationalgrid.com/uk/Gas/
Operationallnfo/TBE
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Base case

Chart 5.6: Peak gas supply margin under the base case scenario
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The only new, additional storage facilities are those that already

have planning consent or are under construction. The Norwegian

Troll pipeline does not come to the UK.

40 2007 TBE ‘Development of NTS Investment Scenarios’ (broadly based on Figs. 7, 8, 9 & 10)

55



Destination UK

Chart 5.7: Peak gas supply margin under the “Destination UK”
scenario
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In this scenario the Norwegian Troll pipeline does come to the UK
and gas from the global LNG market is readily available to the UK,
for example as a result of reduced demand on the EU mainland

as suppliers there are over-contracted. As a result, there is lower
investment in storage capacity and UKCS production slows down
because there is less perceived need for it.

41 2007 TBE ‘Development of NTS Investment Scenarios’ (broadly based on Figs. 7, 8, 9 & 10)
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Spot LNG

Chart 5.8 Peak gas supply margin under the “Spot LNG” scenario
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In this scenario the Norwegian Troll pipeline does not come to the

UK and gas from the global LNG market is not readily available
to the UK, for example as a result of higher prices on the EU
mainland and elsewhere in the global market. This stimulates
greater investment in storage capacity and UKCS production.

5.11.5 Under all scenarios the UK would need to make full use of
most of the supply capacity which already exists or is
already under construction, to meet demand under the

extreme conditions illustrated here. The extent of the safety

margin (the area above the line) is heavily dependent in all
cases on how much of the additional new capacity is
actually delivered.

5.11.6 Once we move beyond the lead time for capacity

construction and expansion (typically around seven years),
the supply-demand balance (excluding new build) tightens
considerably (as can be seen happening after 2014-2015 in

all three scenarios above). This reflects a typical feature
of scenario building — that the supply-demand balance
typically has the appearance of worsening as we look
further out into the medium to long term. This is driven

42 2007 TBE ‘Development of NTS Investment Scenarios’ (broadly based on Figs. 7, 8, 9 & 10)
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by the assumption that although demand continually grows
and UKCS supplies are forecast to decline, it is harder to
project forward plans for new build of capacity not currently
under construction.

5.11.7 Beyond 2016, the spare capacity margin, without the

contribution from planned ‘new build’, would become
negative, thus highlighting the significance of new build to
ensure against contingencies, both on the demand side (a
very cold spell) or the supply side (the loss of any source of
supply); although the diversity of supply sources in the
future will reduce the vulnerability of the system overall to
interruption from any one source.

5.11.8 Therefore any delay in the planning or deployment of any

new project would reduce the margin further for any given
year, reducing the flexibility to respond to an unexpected
shock which coincides with such demand levels.

5.12 Conclusions

5.12.1 No system can ever provide perfect security against every

conceivable circumstance or combination of circumstances.
In the short term, however, the UK's gas supply capacity
appears robust against most credible scenarios and events.
For the medium to long term, investments over the next five
years are critical; if they come forward as expected, the
capacity margin will be large enough to provide a buffer
against most large single interruptions. Nevertheless,
supply will be forthcoming only if the UK price is attractive
relative to alternative destinations. Price signals and the
ability of the market to respond to them in a timely way will
play an important role in balancing demand and supply.

5.12.2 However, any delays in investment could create a situation

in which margins are smaller. In this situation flexibility
from the various sources (i.e. the capacity to access quickly
the full capacity) and perhaps in demand as well would be
needed to handle a shock. Of critical importance are the
investments in LNG terminals and storage capacity.
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Box 5.1: An alternative approach

We set out below a qualitative explanation of an alternative
approach to presenting the security of gas supply, under
different possible circumstances or combinations of
circumstances. A full quantitative explanation is given on
the EMO website*3, but it is important to emphasise that this
methodology is at a relatively early stage of development.

Chart 5.9: Risk of a shortfall in the overall gas supply-demand
balance under different combinations of market tightness and
supply-demand shocks

Shock (mcm/day) rises in this direction ——3

Supply margin falls in this direction ——>

Source: BERR

Security of supply reduces (towards the top right) as a result of
a tighter market, a worse shock or a combination of both.

The bottom axis gives a measure of market tightness; broadly,
the UK is moving leftwards along this axis as more gas supply
infrastructure is constructed and supply sources become more
diverse. The left-hand axis shows supply shocks (for example,
loss of a piece of infrastructure) which could occur at any
time, increasing in volume from the bottom to the top. We are
evaluating different means of quantifying these factors.

43 http://www.berr.gov.uk/files/file41822.pdf
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The coloured bands then show different levels of security of
supply in terms of expected energy unserved. These get higher —
security gets worse — from the bottom left to the top right. Prices
would also be expected to increase in the same direction, but
we have not yet attempted to model this.

In this particular version of this chart, depending on the supply
assumptions used, the position of the UK gas market at the
beginning of the winter of 2005 — 2006 is roughly at point A; and
the worsening of the security of supply situation as a result of
the Rough fire on 16 February 2006 is shown by a shift upwards
to point B.

Once we are confident that the correct indicators are used

on each axis and the calibration is right, this approach would
enable us to show how security of supply in this and future
years compares to that historic precedent. For example, we
might expect to start the winter of some future year at about
point C on the chart. We could then read upwards from that
point until we reached points D and E, respectively in the same
coloured bands as points A and B. The left hand axis would then
tell us how large a shock to the market would be necessary to
render the security of gas supply in the UK this winter similar to
what it was in the winter of 2005 — 2006.
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Box 5.2: Gas in Northern Ireland

The natural gas market in Northern Ireland is concentrated in
the Greater Belfast area where gas is supplied to almost 110,000
consumers principally by Phoenix Natural Gas. Firmus Energy
is engaged in ongoing work to develop the gas market in ten
towns outside Belfast. Natural gas is provided to Northern
Ireland via the Scotland to Northern Ireland gas interconnector,
hence Northern Ireland also benefits from additional import and
storage provision in Great Britain. In addition, the South-North
gas transmission pipeline, completed in October 2006 between
Dublin and Antrim, provides additional security of supply to
Northern Ireland by providing access to gas from the Republic of
Ireland.

Gas Demand

The Northern Ireland Authority for Utility Regulation (the energy
regulator) prepares an annual report entitled the NI Gas Pressure
Report which details current and future gas demand for power
generation, business, and domestic users.*

Gas Delivery

Northern Ireland has no indigenous sources of natural gas,

and is therefore reliant on gas supplies from Great Britain.
While there is gas interconnection with the Republic of Ireland,
which has some indigenous sources of natural gas, it too
receives the bulk of its gas from Great Britain. Governments in
Northern Ireland and the Republic of Ireland are co-operating

in completion of a study into the need and potential for gas
storage and liquefied natural gas on an all-island basis, with the
objective of enhancing security of gas supply on the island.

44 http://ofreg.nics.gov.uk/Docs%202007/26%20March%202007G.htm
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