SO Incentives ‘Initial Proposals’ Consultation — Gas Appendix

Introduction

This appendix contains supporting material to the forecasts for Shrinkage contained within the
main SO Incentives Initial proposals Consultation Document, issued in December 2007. We
will also publish some of this data in Excel format on our website for ease of use.

Structure
The appendix is structured as follows:

1. Compressor Fuel Forecasts
2. Electricity Compressor delivery charge forecast
3. CV Shrinkage risks

1. Compressor Fuel Forecasts

This analysis of compressor fuel requirements is based on the 2007 Transporting Britain’s
Energy (TBE) Base Scenario for average demand. Flows from St Fergus are the key driver
for OUG volumes and this Base scenario has been stressed, in 12.5% steps, between an
assumed minimum (65mscm/d) and maximum (122mscm/d) average flows at St Fergus, The
rebalanced flows for key supply points are summarised below. More detailed monthly profiles
are shown later.

Average Supply by St Fergus Stress scenario, GWh/d
Bacton Barrow Easington 5t Ferqus Teesside eddlethorilford Haww 10G

Min SF 803.39 96.92  8§26.99] T08.75 262.25  234.96 167.83 95.72
12.5% 778.45 94020 801.59] 785.05 28407 22801 162.77 92.83
25.0% 753.81 9118, 77659 861.35 245958 2246 157.81 §9.949
37.5% 72919 88.34)  751.89] 937.65 2375900 214.20 152.84 87.14
50.0% 704.57 g95.50  726.60] 1013.95 229.81 206.594 147.83 84.31
Base 695.67 84.00  716.31] 1044.07 227.08  204.42 145.42 82.92
62.5% B79.94 8266 YO01.61] 1090.24 272 199.68 142,92 g1.48
75.0% B55.32 7982 BYBER1] 1166.54 215364 192.41 137.96 79.64
87.5% 630.70 7695 B51.62] 1242.84 205.55 185.14 133.00 75.50
Max SF 606.49 7412 626.42] 1319.13 197.38 177.82 128.01 72.94

The monthly profile of expected compressor requirements (gas GWh) is shown for each
supply scenario.

Month Min SF 12.5% 25.0% 37.5% 50.0% Base 62.5% 75.0% 87.5% Max SF
Apr08| 3008 3485 387 3 4261 464 .9 483.5 a03.7 5425 5812 620.0
May 08| 2339 2730 3120 3511 3902 390.7 4202 4683 A07 .4 5466
Jundg| 1877 2231 2686 294 1 3296 329.5 365.0 400.5 436.0 471.6
Jul0g| 1780 2136 2492 2848 320.4 3204 356.0 3N G 427 2 4629
Aug08| 1658 2006 2354 2701 304.9 304.9 3397 3744 4092 444 1
Sep08] 20473 240.8 2074 3139 350.4 350.4 387.0 4235 460.0 4967
Oct08] 2325 2761 319.8 3635 407 1 413.0 450.8 494.5 538.2 581.8
Nov 08| 3062 3487 39 .2 4336 4761 505.5 518.6 A61 .1 G036 G461
Dec08] 3423 386.4 430.7 475.2 5196 556.0 5E4.0 G034 B52.8 Ba7.2
Jan09] 3491 393.4 4351 452.8 527 6 565.1 5723 6171 BE1.68 706.5
Febh 09| 3070 3466 3664 4262 466.0 497.7 A05.9 5457 5854 6263
Mar09] 311.3 3551 399.0 4429 4869 516.5 5308 5747 B18.7 BE2 R

200809 | 3127.8 3605.8 4085.1 4564.4 5043.7 5233.3 5522.9 6002.2 6481.5 6961.4




National Compressor Fuel Usage vs St. Fergus Supply is plotted below, and the data is

provided in excel format on our website. The correlation co-efficient is 90%.
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Monthly profiles showing modelled flows at each major Entry Terminal. This is available in
excel format from our website.

Min SF TBE Base

INIMR0TE Bacton Barrow Easington St Fergus Teesside eddlethorilford Hawvi 10G LYINET] Bacton Barrow FEasington St Fergus Teesside eddlethorilford Havi  10G
Apr08| B67.62| 12595] B17.60] 777.47] 303.63] 26366| 10495 64.57] Apr08| 753.14] 109.31) 70956 1116.43] 263.51) 229.08 91.10 56.30)

May-08 7B0.63 B6.55 6B5.42) BBOO4| 274.92 238 59 B87.10 53.84) May 08| E75.95 57.63 59362 97634 238.06| 20660 75.44 46.62
Jun08 72854 39.57 B36.42) B3SEE| 260.24 22776 B0.64 49.85| Jun08|  F29.93 34.20 85033 91124 22504 196.95 B3.75 43.10
Jul-08| 70578 3476 61679 B17.25] 253.66| 22245 78.09 48.27] Jul0g)  G10.15 30.05| 53321 99476 219.29] 19231 67.53 4173
Aug08 BEB7.71 34.08 601.23) B0295] 248.57 218.44 76.07 47.02 Aug 08| 59451 29.46 51974 B64.15 21488 188.84 65.78 40.65
Sep08| 75197 S0.40] B57.23] B5470| 26B.EB| 23253 8337 51.53] Sep08| E50E9 4362] SB872[ 93876 23074 20121 72.18 4459
Oct08 782.20 77.81 797.58| BG7.42| 23388 21611 20278 112,36 OctDB| B7387 67.05 BB7.13[ 100480 201.48 186.18 17475 96.60
Nov-08 86012 136.38 973.78| 7a974| 258.6B 23799 2BE3 136.69) Nov0B| 74458 118.10 84320 114482 223.91 20650 21362 118.34
Dec08| 87410[ 155.18[ 1060.34] 78621 263.18] 24176 27148 150.43 Dec08 75381 13475) 92070 118578 22847 21339 23577 13061
Jan08 678.09 16024 108066| 793896) 264.12 24260 28032 156.33 Jan09| 76260 139.19 938,68 1197.94 229.38) 216536| 24366 134.92
Feb-09 870.43 15437 10BB.27| 779.12| 262.63 24195 26149 144.89) Feb09| 75665 134.22 92890 117446 22836 21221 227.38 124696
Mar09| 65965 13222 94466 75707 25617 237.09) 24503 13576 Mar09| 74284 114.27] 61639 1140.81) 223.09] 20567 211.61] 117.33
2008-09] 803.39 96.92| 826.99] 708.75) 262.25] 234.96] 167.83 95.72] 2008-09]  695.67 84.00] T16.31] 1044.07] 227.08] 20442 14542 82.92
12.50% 62.50%

PPN S0 Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi  10G LYSMELTE Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi 106
Apr08| B4212| 12225] 793.45) 853.11] 294.64] 25616 101.85 62.56| Apr08| 73975 107.51| B97.27| 1185.65| 286.683) 22503 69.50 55.33
May-08 75455 B4.33 BE2.53) 7H362| 26574 230 62 B84.19 52.04) May 08| B50.26 5547 57097 104793 229.01 19874 7255 4485
Jun08| 70390 38.23] E1490] 70456) 251.44] 20006 7791 48.1g| Jun08| 60533 3288 52884 93018 21625 183.26 67.01 41.42

Jul0g 6B1.67 33.58 595.89) EBB413| 24506 21491 75.45 46.64) JulDs| 586.24 2887 51232 95164 210.70 18478 64.87 40.10
Aug08 BE4 41 32.92 580.85) BES 25| 240.15 211.04 73.49 4543 Aug 08| 571.21 2831 49937 92845 20646 181.44 63.18 39.05
Sepd8| 72665 48.70] 63510 72571| 257.68) 22469 50.56 49.80) Sep08| 62538 41.83] 54653 1009.77] 221.76) 193.38 69.33 42,86

Oct08 75698 75.23 770.87) 74903 226.04 208 66 19699 108.60] Oct0B|  B51.14 64.91 B64.04 107651 194.68 179.88 168.83 93.65
Nov08| 83533 13247 94581 84183 25121] 23168 23353 13270 Nov08| 73584 116.95] 83470 117017 22160] 20438 211400 11714
Dec08| 64927 15078 1030.25| 86911 25570 23872 26377| 146.16) Dec08| 75446 134.01] 91558 120072 227.16| 21218[ 234.40] 12989
Jan09 853.03 15568 1049.82| &77.48| 256.58 2083 27236 150.92 Jan09| 75879 138.53 93409 1211.38 228.24) M430] 24234 134.28
Feb-09| 84520 150.08[ 103860 86158 25538) 23733 25421 ‘MD.BEI Feb09| 75178 133.37] 90008 119138 20680 21085 20587 12516
Mar09 634.42 128.35 916.99) §39.16] 250.60 23103 23785 131.60) Mar09| 73465 113.08 B07.63[ 1167.48 22064 20342  209.46 116.07
200809] 77845 94.02] 801.59] 785.05) 254.07] 228.71] 162.77 92.83| 2008-09]  679.94 82.66] 70161 1090.24] 221.72] 199.68] 142.92 81.48

25.00% 75%

PPN A0 Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi  10G LYSMELYE Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi  10G
Aprog 816.53 118.56 769.40) 92874| 28569 248 37 98.76 61.05] Aprog) 71415 103.83 67322 123129 24987 M7.25 86.42 53.42
May-08 72847 B2.12 B39.64) §27.20| 256.85 22265 B81.28 50.24) May 08| FE24 19 53.26 84808 112151 219.82 19077 63.65 43.05
Jun08| 679.27 36.89) 59339 77347 242.64] 21236 75.19 46.45) Jun08| 58075 31.55| B07.32| 1049.08] 207.45) 181.56 64.28 39.74

Jul-08 657 96 32.40 575.00) 75100 236.47 207.38 72.80 45.00) Jul08| 562.34 2789 491.43[ 101852 202.10 177.24 62.22 38.46
Aug 08| B41.11 3177]  SE0.48] 73385 231.72] 20364 7091 43.83] Aug 08| 54791 27.15] 47900 99475 198.04] 17404 60.50 37 46
Sep08| 70133 47.01] 612597 79673 24870 21656 7775 46.0g) Sep-08|  600.06 40.23] 52446| 1080.78] 212.79) 18555 66.53 4112

Oct08 72976 72.65 74415) 83065  218.20 201,62 189.20 104.84) Oct0B| 62493 62.33 637.34[ 1157.13 186.84 17264 162.05 89.79
Nov08| 81070 12858 918.03] 92391 24381] 22485 23254 128.85) Nov08| 71222( 113.08] 80603 125225 21420] 19755 204.36) 11324
Dec08| B2554( 14658 1001.54] 95201 24866 23216 256.42] 14208 Dec0B| 73077 129.82) B0692( 1268362 200.02) 20552 227.06) 12582
Jan0% 529 44 15133 102085 960.96| 249.43 23425| 28485 146.76 Jan09| 73524 134.24 905 16( 1294 86 22115) 207 EB5| 234.83 130.12
Feb-09| 82053 14590 1009.60) 94403 24826) 23071) 24712 136.94) Feb09| 72518 129.18] 89407 1273.84] 21977 20423 21878] 12123
Mar09 809.47 12453 889.62) 921.24] 243.11 22413| 23075 127 .66 Mar09| 70871 108.26 7B017( 124857 213.16 196.62( 20237 112,14
2008-09] 753.81 91.18] 776.59] 861.35] 245.98] 221.46] 157.81 89.99) 2008-09] 65532 79.82] 676.61[ 1166.54] 213.64] 19241 137.96 78.64

37.50% 87.50%

PPN S0 Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi  10G LYSMELTE Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi 106
Apr08| 79093 114.88] 745.36) 1004.38] 276.73] 240.59 95.68 59.14) Apr08| 63356 100.15] B49.18| 1306.92] 240.92] 209.47 63.33 5151
May-08 702,40 59.90 B16.75) 90078| 247.37 21468 78.37 4B.45] May 08| 595.12 51.04 52519 119509 210.64 182.80 BE.74 .25
Jun08| G5464 3556 57187 84237 23384 20466 7246 44.79) Jun08| 55612 3021 4Bsgl| 1117.99] 19865 17386 61.56 38.05

Jul-08| 63405 31.23] 554.11] 817.88] 227.88) 199.64 70.16 43.37] Jul08)  533.43 26.52| 47054 108540 19351 16371 59.58 36.63
Aug08 61781 30.62 540.11 79885 22330 196.24 B3.33 42.24) Aug 08| 52461 26.00 458 63 1060.05 189.62 166 64 58.03 35.67
Sep08| B&76.01 45.31] 590.84] 86774] 239.72] 20903 7495 46.33) Sep08| 57474 38.54] 50233 1151.80] 20381 177.72 63.72 39.39

Oct08] 70355 F007|  717.45] 91227| 210.36[ 19437 18241  101.08) Oct08] 598.72 59.75| 61063[ 123875 179.00) 16540 185.26 66.03
Nov-08 78608 12471 890.25) 100B.00] 236.40 211802 22549 124,95 Nov0B| B87 60 109.20 77915 133434 206.80 19073 197.31 109.33
Dec08| 80185 14233 97280 103491 24143] 22550) 24308 138.02 Dec08 70708 12563 85826 1366.52[ 21280 19385[ 21873 12175

Jan09| B0589) 14710 99193 104443 24240 20760 25735 142.60) Jan09| 71169 12996 G76.24 1376833 21407 20100[ 22733 12597

Feb-09 798.99 14172 980.78) 1026.48| 241.14 22409 24004 133.01 Feb 09| 70458 125.01 86517 135629 212,64 197 B1 211.70 7.3

Mar09| 78453 12071 86225 100332 23562] 217.22) 20366 12393 Mar09| 3477 105.44] 75281 133165 20567 189G61[ 195.27] 108.20)
200800] 729.19 88.34] 751.59] 937.65) 237.90] 214.20] 152.84 87.15| 2008.09]  630.70 76.98] 651.62 1242.84] 20555 185.15] 133.00 75.80

50% Max SF

LTSN Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi  10G LYSNEMT Bacton Barrow Easington St Fergus Teesside eddlethorilford Havi  10G
Apr 08| 7B534] 111.20] 721.31] 1080.02] 267.78] 23281 92.53 57.24] Apr08| 66301 9646 B2511| 138256 231.96) 20163 80.24 49,60
May08| 676.33 5769 59386 97435 238.19] 20671 75.46 46.65] May 08| 572.62 48.79] 80193 126667 201.31] 17470 63.78 39.43
Jun-08 630.01 34.22 550.36) 911.27| 22504 196.96 B3.73 431 Jun0B| 53254 28.84 46379 1186.89 189.64 165.98 5B.77 36.33

Jul08] 1015 3005| 53321 88476[ 219.28] 19231 6751 41.73) Jul0g) 51559 2531 44913 118227] 1B4.71] 16193 56.86 3515
Aug08| 59451 2946 519.74] B64.15] 214.88) 188.84 B5.76 40.65] Aug08|  502.35 2481 43776 112535 180.99) 159.05 56.38 34.24
Sep08 B50.69 43.62 5EE.72| 93876 230.74 20021 72.14 44.59) Sep 08| 55038 36.81 47975 122281 194.64 169.72 B0.86 37.62

Oct08] E77.35 G743 ©90.74] 99389 202.852] 187.13] 175E2 97.32) Oct08] 57252 57.17] 58303 132037 171.16| 15815 148.47 82.27
Nov08| 761.46( 12083 ©62.48| 1088.08[ 229.00) 211.20) 21845 121.05) Nov08| BE298) 105.32] 75138 141642 199.40) 18390[ 190.27| 105.43
Dec08 77816 138.20 94423 1117.81 234.29 21884 24174 133.95] Dec0B| F83.33 121.44 B29 61 144542 205.76 19220 21239 117.69
Jan09| 78234 14282 96301 112791 23532] 220095 243384] 138.44) Jan09| E3511[ 12586 84730 146173[ 206.08| 19434] 21878] 12178
Feb0% 77539 13754 951.88) 110893 234.01 N7 47| 23295 129.08] Feb09| 68098 12084 B36.27 143875 205.52 191.00[ 20461 113.38
Mar-09 759.59 116.89 834.83) 108540] 22813 21032| 21656 120.00] Mar09| B59.82 101.62 72545 141373 195.18 182.71 188.18 104.27
200809 704.57 85.50 726.60) 1013.95| 229.81 206.94 147.88 84.31 200809  606.49 74.12 626.42[ 1319.13 197.38 177.82 128.01 72.94

The impact of the electric compressor programme is modelled by an assumed percentage
reduction in projected OUG volume. This is based on each compressor unit’s historic
contribution to aggregate OUG outturn.



Aprdé to Mard7

Compressor Reduction
YWyormington 0.72%
Kirriemuir 12.03%
Churchaover 2.13%
St Fergus 21.36%
Hatton 9.69%
Feterboraugh 6.73%

2. Electric Compressor Delivery Charges

The forecast delivery charges are dominated by TNUoS and DUoS charges. Based on
current published rates and design and/or contracted connection parameters we estimate
charges as follows (~£3.2m for 2008/9)

THUoS £/KVY |DUoS Fixed |DUoS Capacity| Potential Months of Potential
Compressor Due Date MY KWA Zone (PT) fimonth | EMva‘manth THUoS DHUoE OUoZ
Lockerley NOwW 3000 3500 21100281 95.38 0.84 168 802 12 85,825
Peterstow NOwW 7283 11664 17.807318 114.14 0.73 129,798 12 103,190
Wormington 01 February 2008 15000 18300 17.807318 114.14 1.29 267,110 12 284,757
Churchover 01 May 2008 15000 18300 16.370802 131.19 1.24 245 562 11 2B0,256
Felindre 01 May 2008 30000 40000 21.63741 0.0o 1.08 646,122 11 476,773
St.Fergus 01 January 2009 45000 B4400 1.445659 26.35 0.86 59 392 3 i}
Kirriemuir 01 April 2008 35000 40000 1.445659 2635 0.86 50,558 12 413,116
1577 384 1,534,917

3. CV Shrinkage Risks

Two CV Shrinkage issues have been highlighted as being relevant for particular analysis as
to their respective effects on annual NTS CV Shrinkage totals:

. The operation of the Milford Haven LNG facility.
o The potential for low CV flows at Teesside

The Milford Haven risk presents a potential ‘top and tail' CV exposure of 707 GWh when the
site flows at 37 MJ/m® and 356 GWh at a flow CV of 42 MJ/m®. The CV pinch point is a
single off take (ROSS OT) where the LNG terminal gas cannot be blended with the NTS gas.
This causes Flow Weighted Average CV (FWACYV) capping.

For PX Teesside, the maximum CV shrinkage exposure (858 GWh) would be if both terminals
flowed at the 36.9 MJ/m? for the whole period. The current CV risk is solely due to the
‘Cowpen Bewley OT’ effect where there is no possibility for CV mitigation if the commingled
Teesside terminal flowing CV begins to drop below 39.1 MJ/m?.

Assumptions

The following assumptions have been made:

. Base Demand Scenarios have been analysed at five points along the demand curve
using the Graphical Falcon network modelling tool.
. The five gas days through the year were determined by the available models, but

were a reasonable spread across the period.
1. PX Teesside
» For each Gas Day, the entry CVs at PX Enron has been held at 36.9
MJ/m?® with the BP Amoco CV's being modelled across a 36.9 to 42
MJ/m® range in 1 MJ/m*® increments.

2. Milford Haven LND



= For each gas day the CV from the terminal is set across the 37 to 42
MJ/m? range incremented by 1 MJ/m®.

. Each analysis is a steady state estimate of the system and has been balanced but
not CV matched so as to determine the zonal CV Shrinkage.
. The CV shrinkage energies are calculated by multiplying the number of days within a

flow range by the daily calculated CV energy at each terminal entry CV.
Results

The Milford Haven CV shrinkage energies are presented in Table 2.

2008/09
Milford Annual Peak Day | 49 Days 73 Days 77 Days | 165 Days
Haven cVv @ @ @ @ @

CV (MJ/m®) | Shrinkage
Energies | (GWh) (GWh) (GWh) (GWh) (GWh)

(GWh)
37 707 4.474 2.532 3.082 2.698 0.901
38 6 0 0 0 0.081 0
39 0 0 0 0 0 0
40 0 0 0 0 0 0
41 10 0 0 0 0 0.058
42 357 0.487 1.710 2.619 0.517 0.309

Annual NTS CV Shrinkage Energies resulting from the variation of Milford Haven LNG entry
CV.

Milford Haven 2008 CV Shrinkage Risk Profile
Base Scenario
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The potential daily CV shrinkage energies for Teesside are shown below:

2008/09
BP Amoco Annual Peak Day | 49 Days 73 Days 77 Days 165 Days
CV (MJ/m®) cVv @ @ @ @ @

Shrinkage

Energies (GWh) (GWh) (GWh) (GWh) (GWh)

(GWh)

36.9 858 8.598 3.913 3.376 2.698 1.235
38 389 4.793 1.938 1.696 1.326 0.385
39 31 1.387 0.141 0.193 0.120 0
40 0 0 0 0 0 0
41 0 0 0 0 0 0
42 0 0 0 0 0 0

Teesside Sub Terminal CV Shrinkage Risk Profile
Base Scenario PX 39.6 MJ/m®

CV Shrinkage (GWh)
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Teeside Sub Terminal CV Range (MJ/m®)

NTS Demand
(mscmd)

@471

B 366

0312

0O 259

@197

Daily NTS CV Shrinkage Energies resulting from CV variation from the BP_ Amoco (Teesside)

when PX Enron flows at 36.9 MJ/m°.




