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Overview of the Interconnector (IC) System

= 1s'subsea Interconnector (IC) is in Moot
operation since 1993 Entry Point il

. ) ] Beattock Compressor
= 2nd|C is in operation since 2003

Twynholm AGI
= |C system now supplies
approximately 93% of the ROI
demand

Bélfast

®  Subsea part of IC system has
sufficient capacity to supply long
term gas demand

= South West Scotland Onshore
System (SWSOS), which is part of
the IC system, is now operating

close to capacity =




Overview of the Interconnector System

2 NTS feeder mains supply
gas at the Moffat Entry Point

f Beattock Comprezzor @ 30km twinned pipeline in
onshore Scotland between
Moffat and Cluden

Cluden

Twynholm AGI

m Single 50km pipeline from
é':ﬁrnpmm Cluden to Brighouse Bay

wr Station = 3 subsea pipelines between
Isle of Man Scotland and island of Ireland

m Network constraint in SWSOS
= single pipeline section
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What’s changed in the last few years?
Capacity Constraint in Onshore Scotland - why now?

= Corrib project has been delayed further

= |nch — growing uncertainty regarding its future operation

= Shannon LNG — currently not in a position to identify a start date
= Uncertainty regarding other future storage projects

= Severe weather conditions experienced during last two winters
coincided with record peak gas demands in Ireland & Great Britain

= Moffat Entry Point pressure has dropped below Anticipated Normal
Offtake Pressure (ANOP) of 47 barg on a number of occasions in
winter 2010/11, flexibility of Moffat Entry Point to provide capacity
maybe further limited

= Commercial activities and associated flexibility requirements
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Pressure at the Moffat Entry Point
- 24 hour daily winter average

Moffat Pressures - Daily Average
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Average trending
down

Winter 10/11,
breached ANOP on a
number of occasions,
average daily
pressure remained
above 47 barg

Rate of variation is
increasing

Dependant on NTS
operations




Technical Capacity at Moffat

®= Technical capacity of the Moffat Entry Point is determined by:
= Suction Pressure at Moffat (GB NTS dependent), GCV, Temperature
= Beattock Compressor Station (CS), Brighouse Bay CS - available power
= SWSOS (onshore) Pipeline, Twynholm Exit Point

= Principle drivers of Beattock CS capacity are
= Suction pressure available from NTS at the Moffat Entry Point
= Anticipate Normal Operating Pressure (ANOP) of 47 barg
®  Principle contractual pressure of 42.5 barg

= Discharge pressure required to meet downstream pressure limits at Twynholm
and Brighouse Bay

®  Substantial pressure loss on the single 50km section of 30” pipeline to Brighouse Bay
= Beattock CS is constrained by the requirement to compensate for this pressure loss

= Moffat Technical Capacity published as 31 mscm/d on Gaslink website
= pased on ANOP at Moffat, flat flow profile in SWSOS

®  Assumption regarding Moffat suction pressure is under review following
breaches of the ANOP in winter 2010/11
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Key Assumptions in Analysis

= Gas Demands
= JGCS 2011 forecast for 1-in-50 peak day gas demands
= East/West electricity interconnector will be in operation by 2012/13
= Gas Supplies
®  Variations of the “JGCS 2011 Low Supply Scenario” considered
® Corrib gas assumed from 2014/15, also considered a further 1 and 2 year delay
® |nch assumed to cease existing operation in 2012/13
= Decommissioning period from 2013/14 to 2015/16
= Production and cushion gas will be available during decommissioning period
m  Gas balance required to meet demands is provided via the Moffat Entry Point

m  Gas is supplied to Moffat Entry Point at a minimum of 47.0 barg (ANOP)
®  Capacity of Beattock CS is sensitive to inlet pressure — lower pressure, lower capacity

= Flat flow is assumed at Beattock CS
= Swing profile is more typical as flows follow nominations
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Short Term Outlook

= Latest ‘Winter Outlook’ indicates — IC system will be operating at its limit in the
coming winters

= Assuming severe winter peak day demands, ANOP at Moffat
® |nvolves operating the network in a ‘Zone’ of increased risk
® TSO has serious concerns with respect to continued operation in such a zone

= What are the potential consequences of “doing nothing”? What could this
constraint look like?

= Little or no flexibility, e.g. no within day renominations

= Lower SOS stock levels in the Interconnector system in order to facilitate high flows
= Need to limit flows to ROI in order to comply with contractual commitments to NI

= Reduction in technical capacity

= |Immediate action required in the short term to address constraint - options

= Reduce Demand — Demand Side Management
® |ncrease Supply — Additional Capacity Required
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lllustration of Capacity of the SWSOS system
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Actual Flow Profile - 8th December 2010

8th December 2010 - Moffat Entry Point - Nominations and Renominations

End of Day Quantity (EODQ)
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Matrix — Overview of Moffat Capacity

Corrib from 2014/ 15 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

Moffat Flows - 1-in-50 Peak Day 3 315 339 239 264 280 307 326 348
Moffat Capacity - 42.5 Barg 298 298 298 298 298 298 298 298 298
System Flexibility Margin -11% -6% -14% 20% 12% 6% -3% -9% -17%
Flat Flow Profile (No Renominations) Okay Okay Okay
Swing Profile (Renominations) Okay Okay Limited Capacity
Moffat Capacity - 47 Barg 342 342 342 342 342 342 342 342 342
System Flexibility Margin 3% 8% 1% 30% 23% 18% 10% 5% -2%
Flat Flow Profile (No Renominations) Okay Okay Okay Okay Okay Okay Okay Okay
Swing Profile (Renominations) Limited Capacity | Limited Capacity | Limited Capacity Okay Okay Okay Limited Capacity | Limited Capacity
Moffat Flows - Average Year Peak Day 27 279 339 239 264 280 307 326 348
Moffat Capacity - 42.5 Barg 298 298 298 298 298 298 298 298 298
System Flexibility Margin 4% 6% -14% 20% 12% 6% -3% -9% -17%
Flat Flow Profile (No Renominations) Okay Okay Okay Okay Okay
Swing Profile (Renominations) Limited Capacity | Limited Capacity Okay Okay Limited Capacity
Moffat Capacity - 47 Barg 342 342 342 342 342 342 342 342 342
System Flexibility Margin 16% 18% 1% 30% 23% 18% 10% 5% -2%
Flat Flow Profile (No Renominations) Okay Okay Okay Okay Okay Okay Okay Okay
Swing Profile (Renominations) Okay Okay Limited Capacity Okay Okay Okay Limited Capacity | Limited Capacity

Note: Corrib supply is assumed for al scenari-‘U’-BORDg’ﬂ‘SOct()J
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Medium Term Outlook - Arrival of Corrib Gas

= Corrib will be a significant benefit to the diversity of supply

® Risk associated with the Corrib project
= Timing, profile & availability
= When will Corrib gas arrive?

= Peak Production Profile supplied by Corrib partners indicates a decline within
in 3-4 years, project has a limited time span

m ~50% of maximum profile after 5 years
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= a
Medium Term Outlook - Arrival of Corrib Gas

= Corrib will be a significant benefit to the diversity of supply

® Risk associated with the Corrib project
= Timing, profile & availability
= When will Corrib gas arrive?

= Peak Production Profile supplied by Corrib partners indicates a decline within
in 3-4 years, project has a limited time span

m ~50% of maximum profile after 5 years
= Reliability - will Corrib gas be available 24/7/3657
® < 100%, yet to be defined/tested

®  Other supply projects in the medium term ?

m  Security of Supply Risk — In event of Corrib outage
= Probability of this is unknown




Longer Term Outlook - Interconnector (IC) System’s Future Role

= Corrib production declines relatively quickly, no supplies from Inch

= 2011 JGCS forecasts peak day gas demands to increase
® 33.1 mscm/din 2011/12 to 36.7 mscm/d by 2019/20 => 10.8% increase

= No firm commitments have been provided by the developers of other
proposed supply projects

= On this basis, 4 to 5 years after the arrival of Corrib gas the SWSOS system
will again be at capacity
= Capacity of the SWSOS system will need to increase




Capacity of SWSOS
- Corrib gas available in 14/15 and flat flow profile (N.o Remoms9

JGCS 2011 Peak Day Forecast Demands & SWSOS Capacities
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Capacity of SWSOS
- Corrib gas available in 15/16 (1 year delay), flat flow profile (N o RemomsQ

JGCS 2011 Peak Day Forecast Demands & SWSOS Capacities - Corrib 1 Yr Delay
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Capacity of SWSOS
- Corrib gas available in 15/16 (1 year delay), flat flow profile (N o Remoms{

JGCS 2011 Peak Day Forecast Demands & SWSOS Capacities- Corrib 2 Yr Delay
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Need to resolve Onshore Scotland constraint - options

= [atest ‘Winter Outlook’ indicates SWSOS system capacity limits will be
approached in the coming winters
®  Almost zero system flexibility by 2013/14
® |nvolves operating the network in a ‘Zone’ of increased risk
®  TSO has serious concerns regarding operations in this “Zone”

= QOptions to address could include:
= Reduce demand - Demand Side Management

= Need to consider these in light of a sustained period of peak demands
= Power generation sector is the most suitable sector
®  Significant economic and technical issues associated with fuel switching
= EirGrid consider fuel switching is unsuitable as a market demand side measure

® |ncrease supply by winter 2013

® |ncrease the capacity of SWSOS - originally identified as part of the 2025 gas
infrastructure
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& .
Increase the SWSOS capacity

= Moffat capacity is limited as a result of the pressure losses in the single
section of 50 km SWSOS pipeline — the ‘Bottleneck’
= Additional compression won'’t resolve issue
= BGN propose reinforcing the single section of pipeline

Pipeline pressures wit'Ilexisting SWSOS transmission pipeline

Beattock to Cluden - 30 km Cluden to Twynholm - 38 km to BBay - 12 km

78 barg - Discharge Pressure
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Review

= Qverview of Interconnector System
= What has changed in the last few years?

= Technical Capacity of Moffat

= Supply outlook for the onshore Scotland system
= Short Term
= Medium Term — if Corrib supplies are unavailable
® Longer Term — in absence of other supply sources

= Onshore Scotland Options




APPENDIX
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Gross Calorific Value (GCV) at the Moffat Entry Point

Moffat Gross Calorific Value (GCV) - Daily Average & 6 Month Moving Average

6 month moving average
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