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Where will the gas come from? Possible future sources of gas and
likely developments in diversity of gas supply

Introduction

1. The main Energy Markets Outlook report presents charts of gas demand,
supply and import capacity based on National Grid projections through to
2016/17. This note illustrates a range of other projections of the future gas
supply mix to the UK and the capacity to deliver gas to the UK extending out to
2025. It includes charts from Wood Mackenzie, Oxera, Global Insight and Poyry
plus, for completeness in Appendix 1, National Grid's base case and 2 variant
scenarios. In each case supply is constrained to equal a projected level of
demand (including net injections into storage, which are generally assumed to
be negligible on an annual basis). Capacity and supply are looked at on an
annual basis. Most of the charts are on a calendar year basis but it should be
noted that National Grid use "gas years" (which run from October to
September) while Oxera use the period April-March.

Background

2. There are a number of potential sources of supply of gas to meet UK gas
demand. These include: UK production; imports by pipeline directly from
Norway (via Vesterled, Langeled and the Tampen Link); imports from the
Continent down the (Interconnector and BBL) pipelines to Bacton in Norfolk
from Zeebrugge in Belgium and Balgzand in The Netherlands; and imports of
Liquefied Natural Gas (LNG) by tanker (to the Isle of Grain, Teesside, soon
Milford Haven and in future potentially elsewhere). The projections by Wood
Mackenzie, Poyry and Global Insight split future supplies of gas by country of
origin; for completeness, these splits are presented in Appendix 2. The charts
which follow break down supplies and capacity only between UK production,
direct imports by pipeline from Norway, imports by pipeline from the
Continent and direct imports of LNG.

3. In addition to domestic gas demand, supplies to the UK are also needed
to meet demand from Ireland and for (gross) exports to the Continent through
the Bacton-Zeebrugge Interconnector. Irish gas import demand is currently
met by pipeline from Scotland; in future some Irish demand might be met by
direct importation of LNG.

4. Not all UK gas production is available to meet UK gas demand. Some
production is consumed in the course of producing oil and gas. This
"producers' own use" needs to be deducted from gross production to arrive at
net production which is potentially available for sale. Some production from
the UK continental shelf (UKCS) is, or is expected to be, exported directly to
The Netherlands and Norway from fields on or close to the transboundary lines
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with those countries - from Markham, Windermere, Minke, Grove, Chiswick
and Orca in the case of The Netherlands and from Blane and Boa in the case of
Norway. In addition, some gas production is or may be used to generate
electricity which is sold into the National Grid or otherwise used except in
connection with oil and gas production activities (this would, for example, be
the case for Ormonde South). Most of the projections presented here of UK gas
production and demand are net of both producers' own use and direct exports.

5. In addition, several power stations or other major users are supplied
directly without the gas entering the National Transmission System (NTS) - the
term "directs" is used to describe these. NTS gas demand is, thus, not equal to
UK (or even "British") gas demand. Appendix 3 illustrates the UK's gas
supply-demand balance using official data for 2006 while the charts below
show the evolution of UK gas supply and demand on an annual and monthly
basis since 1996.

UK Annual Gas Supply and Demand
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6. For the purposes of the monthly chart below, exports of gas to Ireland
have been treated together with UK demand while exports of gas direct to The
Netherlands have been excluded from "Indigenous Net Gas Supply"”, which
measures net UK gas production less positive downstream stock changes
(taken to represent storage injections).
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UK Monthly Gas Supply and Demand
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7. The seasonality of UK gas demand (and, to a lesser degree, production)
is evident as is the growth of net exports - as defined here - following the
opening of the Bacton-Zeebrugge Interconnector in October 1998. Winter
1999-2000 saw both net exports and withdrawals from storage while
subsequent winters saw, at first, limited net imports or exports and then,
increasingly, significant net imports. Significant net exports continued in
summer until 2004 but, except for June 2005 and (just) September 2006,
thereafter there have been only net imports on a monthly basis.

Annual Gas Supply Capacity

8. Charts of annual gas supply capacity are presented below based on data
from Wood Mackenzie's European Gas and Power Service (available only on
subscription), from An assessment of the potential measures to improve gas
security of supply (a report for BERR - then DTI - by Oxera, published in May
2007) and from The future of UK gas: a phase diagram (a report for Oil & Gas
UK by Poyry, published in May 2007). Although not relevant to these annual
capacity charts (because they exclude storage), it should be noted that there
may be limits on peak entry capacity at Easington through to 2009/10
restricting deliverability from the Rough storage facility at times of maximum
flow through the Langeled pipeline.



http://www.woodmacresearch.com/cgi-bin/wmprod/portal/energy/energyPortal.jsp
http://www.berr.gov.uk/files/file38980.pdf
http://www.berr.gov.uk/files/file38980.pdf
http://www.berr.gov.uk/files/file38980.pdf
http://www.oilandgasuk.co.uk/issues/gas/poyryreport07.pdf
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UK Annual Gas Demand and Supply Capacity
Base Case
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Source: Wood Mackenzie European Gas and Power Service (August 2007)

UK Annual Gas Supply Capacity and Demand
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UK Gas Demand compared to Available Capacity
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Source: Poyry The future of UK gas: a phase diagram (May 2007)
Sources of Annual Gas Supplies to the UK

9. As part of its Transporting Britain's Energy consultation process,
National Grid issues a number of targeted questionnaires designed to gather
data related to its current forecasts of gas supply and demand on its network
and assist it with the process of evaluating network capacity requirements. The
chart below, published by National Grid in July 2007, summarises responses
from 35 consumers, 2 importers and 9 shippers. In 2015 the majority of
respondents view continental pipelines delivering up to 20% of UK supplies,
the UKCS delivering between 10% and 35% of UK supplies, Norwegian gas
providing between 20% and 50% of UK supplies and LNG providing between
19% and 50% of UK supplies. The widely differing views on where gas will be
supplied from, which are further illustrated by the charts below based on
recent analyses by Wood Mackenzie, Oxera and Global Insight of the future
balance of UK gas supply and demand, underline the uncertainties that
surround future supply patterns in the UK.


http://www.oilandgasuk.co.uk/issues/gas/poyryreport07.pdf

WHERE WILL THE GAS COME FROM?

14
12
10 A
2
s 8
e
c
)
& 6
@
o
4 i
2 -
0
11-20 21-30 31-40 41-50
% of UK Supplies
@ UKCS Production @ Continental Pipelines @ Norw egian Pipelines @ LNG

Source: National Grid Transporting Britain's Energy 2007: Development of NTS
Investment Scenarios (July 2007)

10. Wood Mackenzie have produced a Base Case and a Sensitivity Case
which result in different projections for the sources of gas to the UK market as
illustrated in the following charts (see also Appendix 2). Their Base Case
scenario assumes that oil prices continue to influence European gas prices to
2025 while their "Sensitivity Case" provides a “gas-to-gas competition”
scenario. The premise used in determining competitive behaviour for the
Sensitivity Case was that established and committed upstream assets would
seek to cover only their short run marginal (variable) costs whilst incremental
new upstream infrastructure would seek to cover their long run marginal (or
breakeven) costs.


http://www.nationalgrid.com/NR/rdonlyres/F3D86B68-6DD9-4740-9285-F58D4378C66B/18520/TBE2007DevelopmentofInvestmentScenarios.pdf
http://www.nationalgrid.com/NR/rdonlyres/F3D86B68-6DD9-4740-9285-F58D4378C66B/18520/TBE2007DevelopmentofInvestmentScenarios.pdf
http://www.nationalgrid.com/NR/rdonlyres/F3D86B68-6DD9-4740-9285-F58D4378C66B/18520/TBE2007DevelopmentofInvestmentScenarios.pdf
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Average flows by source (million cubic metres/year)
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11. A more detailed breakdown of the sources of gas to the UK market
projected by Global Insight under various scenarios is given in Appendix 2.

Conclusion

12.  Both capacity and gas supplies are forecast to come forward. In all of the
analyses considered here, projected annual gas supply capacity exceeds
demand and that demand gets met on an annual basis. There is expected to be
increasing diversity of the sources of supply though there are widely differing
views on the actual future sources of gas (in itself a sign that the UK is unlikely
to be dependent on any single source of supply).

Mike Earp, BERR
tel 020 7215 5271; e-mail mike.earp @berr.gsi.gov.uk
18 October 2007
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Appendix 1
National Grid Scenarios

1.1. All the data and text in this appendix are from (or consistent with)
National Grid Transporting Britain's Energy 2007: Development of NTS
Investment Scenarios (July 2007) and are on an NTS basis (with demand
excluding IUK exports).

Potential Build-up of UK Annual Gas Import Capacity - Base Case
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Figure 4 — Projected UK Import Capacity Build-up
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Figure 4 shows that projected import capacity in excess of 200 becm/year far exceeds the
UK’s import requirements at the end of our 10 year planning period of about 100
bcm/year. Whilst some of this apparent surplus could be exported to the Continent
through IUK and possibly BBL, we believe that it remains unrealistic to expect that all of
the proposed import projects will meet their proposed development timescales and
delivery volumes.

The potential surplus of import capacity shown in Figure 4 highlights the difficulty in
establishing a supply forecast where supply on an annual basis must equal demand.

-11 -
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UK Annual Gas Demand and Supply - Base Case
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The chart shows relatively high levels of Norwegian imports, modest levels of
Continental imports (primarily through BBL) and a phased build-up of LNG that ultimately
exceeds Norwegian levels. Continental exports through IUK are shown as the area
above the UK (& Ireland) demand line. In terms of capacity utilisation, we assume a
higher load factor for Norwegian imports over LNG imports. This reflects the global
options for marketing LNG compared to Norwegian (non LNG) options of exports to
either the UK or the Continent.

-12 -
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UK Annual Gas Demand and Supply - Destination UK
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Appendix 2
Projected LNG Imports in 2010, 2015, 2020 and 2025

2.1. LNG imports could come from many countries in North Africa (especially
Algeria and Egypt), the Middle East (especially Qatar), West Africa (especially
Nigeria), America (especially Trinidad & Tobago) and even the Far
East/Australia;’ gas could also be imported from Norway or Russia as LNG as
well as by pipeline. Some imports to the UK by pipeline from the Continent
could include gas imported to Europe (whether as LNG or by pipeline) from
these countries.

2.2. The analyses by Wood Mackenzie, Global Insight and Poyry that are
summarised below assume, at least implicitly, that the source countries
identified have the potential to supply gas to the UK market and that supplies
will be forthcoming ie that there will not be contractual or geopolitical reasons
(including in transit states) preventing or limiting gas supplies to the UK.

1. Ofgem Factsheet 32 (Securing Britain's Gas Supply, June 2007) gives Central Asia as a
further possible source of LNG.

-14 -
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Identified Country Sources of UK demand and net Irish import demand
(excluding direct LNG imports to Ireland) (bcm pa)

o = @ = © = @ =
g £ g8 £ 8§ £ 8§ %
c = o0 = 0 = 0 =
() n () n (] n [} n
& 5 & 5 & §5 & 5
a ¢ o ¢ o ¢ o ¢
S 2 2 2 8 8 8 8
Source 8 8 (C\)l (C\)l 8 8 8 8
UK 67 67 34 34 15 15 4 4
Norway 33 34 37 48 48 54 61 65
Netherlands 1 1 0 0 0
Algeria 3 3 9 4 6 13 7 15
Libya 0 2 0 1 4 3
Egypt 0 4 3 3 3 1
Oman 0 2 2 2 1
Qatar 10 10 14 17 17 20 14 15
United Arab Emirates 1 3 4 0
Yemen 1 3 2 2 0 1
Angola 0 2 2 5 1
Equatorial Guinea 1 1 2 2 3 2 2 2
Nigeria 23 15 38 20 42 31
Trinidad 0 0
Total 116 116 125 130 | 138 140 | 136 138
Total Imports 50 50 91 96| 123 125]| 132 134
... from Norway and The Netherlands 34 35 37 48 48 54 61 65
... except from Norway and The Netherlands 15 14 54 48 75 72 71 69
Total Piped Imports to UK 16 35 38 52 51 57 64 69
Total LNG Imports to UK 27 14 53 44 72 68 68 65

Source: Wood Mackenzie European Gas and Power Service (August 2007)
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Sources of UK demand and net Irish import demand
(excluding direct LNG imports to Ireland)
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UK Annual Gas Demand and Sources of Gas Supplies to the UK
(Scenario A)
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Source: Global Insight The LNG market - globally now to 2025 and the implications for
the UK (October 2007)

UK Gas Supplies (Scenario A) (bcm pa)

Source 2010 2015 2020 2025
Indigenous Production (gross) 69 34 21 12
Norway 15 28 35 43
Netherlands 10 11 8 5
Russia 1 7 15 20
Algeria 3 10 12 11
Egypt 4 8 9 9
Qatar 11 17 20 20
Nigeria 0 2 4 7
America 0 0 1 1
Total Supplies to the UK 111 118 124 131
of which direct LNG Imports 17 38 46 49

Source: Global Insight The LNG market - globally now to 2025 and the implications for
the UK (October 2007)

2.3. Three alternative global LNG scenarios were developed by Global Insight
in order to provide an indication of the range of market circumstances which
might be confronting UK importers over the period 2010-2025. Scenarios B and
C represent a tighter global market than Scenario A. The following table shows
the sources of direct LNG imports to the UK under the three scenarios. The
differences are not large.

-17 -
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Projections of Sources of Direct LNG Imports to the UK (bcm pa)
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Source (qV] (qV] (qV] (qV] AN AN (qV] N N N
Algeria 3| 10 9 9|12 11 11] 11 11 11
Egypt 4 8 5 3 9 8 8 9 9 9
Iran 1 2
Oman 1
Qatar 11| 17 15 151 20 20 20| 20 20 20
UAE 1 0
Yemen 1 1
Nigeria 2 2 4 7 7 7
Other Africa 0
America 2 1 1 1 4 1 1 3
Australia 0 1
Brunei 1 1
Malaysia 1 1
Total Direct LNG Imports 17| 38 36 29| 46 45 45| 49 49 50
Regasification Capacity 531 69 69 69| 69 69 69| 78 78 78

Source: Global Insight The LNG market - globally now to 2025 and the implications for
the UK (October 2007)
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2.4. The table below compares the implied shares of total supplies to the UK
coming from each country for the Wood Mackenzie (WM) Base Case and
Sensitivity scenarios and for Global Insight (Gl) Scenario A. Compared with
WM, GI have proportionately more or much more sourced from UK production,
from The Netherlands, Russia and Libya and much less from Norway and
Nigeria.

Identified Country Sources of UK demand and net Irish import demand
(excluding direct LNG imports to Ireland) (%)

e 2 e 2 =z % T z % 7 =2
S 2 S 2 ¢ 8 2 o & 2 ¢
) %) ) %) < ) ‘» < ) ‘» ©
- 2 5 5 & § g & 5§ ¢
m 0 om (%)) 3} m 0 3} m 0 O
S S ~ = s © = = s s s s
g 2 ¢ 2 2 0 2 2 © 2 2 ¢
S 2 2 & & 58 &8 & ] & & 8
Source & 8 & &8 & R® Q Q Q Q Q Q
UK 57 57 62| 27 26 29 11 11 17 3 3 9
Norway 29 29 13 30 37 23| 35 38 28| 45 47 33
Netherlands 1 1 9 0 0 9 0 6 4
Russia 1 6 12 16
Algeria 3 3 2 7 3 9 4 9 9 5 11 9
Libya 0 3 1 0 7 1 3 8 2 7
Egypt 0 3 2 2 2 1
Oman 0 2 1 1 1
Qatar 8 8 9] 11 13 14 13 14 16 10 11 16
United Arab Emirates 1 2 3 0
Yemen 1 2 1 1 0 1
Angola 0 1 2 4 1
Equatorial Guinea 1 1 1 2 2 2 2 1
Nigeria 18 12 2 27 15 3 31 22 5
Trinidad 0 0 1 1
Total 100 100 100{ 100 100 100 100 100 100( 100 100 100
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2.5. Poyry have provided a further assessment of the sources of gas to the

UK market in 2010 and 2020.

Sources of gas to the UK under central, oil-delink scenario
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Source: Poyry The future of UK gas: a phase diagram (May 2007)

2.6. By 2020, under Poyry's central oil-delink scenario, the sources of gas to
the UK would be: LNG (31%); Norwegian (26%); Continental interconnectors
(23%); UKCS (20%). Countries likely to supply the LNG, based on capacity and
location, are Qatar, Algeria, Nigeria and Egypt.
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http://www.oilandgasuk.co.uk/issues/gas/poyryreport07.pdf

WHERE WILL THE GAS COME FROM?

Appendix 3

UK Gas Supplyi Demand Bal ance

Calendar Year 2006 GWh bcm %
Supply
Gross UKCS gas production 929,784 83.8
- Producers' own use 69,243 6.0
= Net UKCS gas production 860,540 77.8
- Direct exports to The Netherlands (from Markham & Windermere) 3,370 0.3
= Net UKCS gas production net of direct exports to The Netherlands 857,170 775 77.8%
+ Direct imports from Norway 157,037 142 14.3%
+ Imports of LNG 37,576 3.4 3.4%
+ Gross imports from the Continent 49,417 45 4.5%
=Total 1,101,200 99.6 100.0%
Demand
NTS demand 919,281 83.2
+ "Directs" and Northern Ireland demand 64,698 5.9
= UK downstream gas demand 983,979 89.0 89.4%
+ Exports to the Republic of Ireland 47,248 4.3 4.3%
+ Gross nominated exports to the Continent (via Interconnector) 69,973 6.3 6.4%
= Total 1,101,200 99.6 100.0%

Source: BERR

(URN 07/1523)
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