ESME v4.3

The technology input data for ESME is grouped into different sections of the
energy system (each displayed on a separate worksheet) as listed to the right

Other input data, including product emission factors, resource prices, availablility
of resources, demand for energy services can be found on these worksheets

A glossary of terms used throughout this document and some reference data for
currency conversions and inflation data

Changes made to subsequent versions the dataset are listed in the Change Log
worksheet
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£ o 2010 2020 2030 2040 2050 2010 | 2050 2010 2050 Min Max o
Gffshore Wk 50 [ 50 [ 1 6.00E+00] 474100 1.50%|_1.38%|Delivered elecricit T
W-km 50 [ 50 | 1 1.16E+00] 9.16E-01 1.50%|_1.38%] Delivered electricit I [Elctioly T&D
Average domd kW, 50 [ 50 | 1 6.30E +01] 9.50E+01 5-7% | 45% [Delivered eleotrioit T [Eleotriotiy T & D[Distribution Ioss factors vary by region and by year.
Captured CO2 transmission Offshore No sizing ass{tCOZhr-km | 30 | 30 | 1 1100-4200{1100-4200) L |Hz2and CO2 pip) S;S;::r’y by storage region. Also additional fixed costs of 15-150 £/(km Vhr)
Caplured CO2 Gnshore No sizing ass{iCOZhrkm | 30 | 30 T.05E03] 1.056+03 [ |n2andCcO2pip
Hydrogen T 15" main, 300[kW-km 50 |50 0.50%] 050%) L |H2and CO2pip
v Charging Point (private off street) Per vehicle st{vehicle o o cost per electrc vehicle. Avallable 1o LGVs and 60% of cars
V Charging Poin Per vehicle sHvehicle o e cost per electric vehicle. Available 10 5% of cars
V Charging Point (on street outside horme) Per vehicle sH{vehicle o e cost per eleatric vehicle. Avalable to 10% of cars
atural gas vehicle refuelling Per vehicle sH{vehicle o e cost per vehicle.
Hydrogen vehicle refuelling Per vehicle sHvehicle 1.65E403 o e cost per vehidle.
Pumped Storage of Electricity 10GWh KWh 30 | 100 | 4 |1.00E+06|1.00E+06(1.00E+06|1.00E+06|1.00E+06; 78 78 453 453 4 24 | 96 | 100 9%|  19%|per cycle L |Hydro Power & ' les & Scotland only. Exisling stock 10.4 & 16.4GWh resp. Further potential
assumed to be 19 & 40GWh resp.
Compressed Air Storage of Electricity 10GWh  [kWh 30 | 30 | 4 |7.30E+05|7.30E+05|7.30E+05|7.30E+05(7.30E+05, 10 10 518 518 8 | 26 | 9 40%|per cycle L |CAES & H2 Stof ePresents below-ground storage. Restricted to regions with suitable geology:
North West and Yorkshire & Humber only
Battery - NaS TOOMWH % 25%|per oycle T Hangular cost +775% for both energy and power costs
Battery —Li-ion EMWh 9% 9%|per oycle H iangular cost +/-60% for the energy costs
Flow battery - Redox TOMWH 9% 25%|per oycle H iangular cost +-40% for both energy and power costs
Flow battery - Zn-Br TOMWh 9% 40%|per oycle W iangular cost +/-10% for both eneray and power costs
Pumped Heat Storage of Electricity 50MWh 20 [ 20 20 | 96 25%[per oyole
AddTional Fixed Coss of £0.6/yearKWh of working volume. Restioted 1o
Hydrogen storage - shallow salt cavern 10GWh  [kwh 20 | 100 | 4 [0.00E+00|1.50E+06] 9.50E400| 9.50E+00 3%|  3%|per oycle regions with suitable geology: North East only. Capable of seasonal storage
equiaviant to 4 times daily working volume
Additional Fixed Costs of £0.6/yearkWh of working volume. Restioted 1o
Hydrogen storage - medium salt cavern 10GWh  [kwh 20 | 100 | 4 [0.00E+00|1.50E+06] 9.50E400| 9.50E+00 5%|  5%|per oycle regions with suitable geology: North West only. Capable of seasonal storage
lequiaviant to 10 times daily working volume
Additional Fixed Costs of £0.6/yearkWh of working volume. Restioted 1o
Hydrogen storage - deep salt cavern 10GWh  [kwh 20 | 100 | 4 [0.00E+00|1.50E406] 9.50E400| 9.50E+00 8%|  8%|per oycle regions with suitable geology: Yorkshire & Humber only. Capable of seasonal
storage equiavlant to 10 times daily working volume
- Capex £327,000/(Uhr), ixed cost £8,800/{Ur)yr. Implied total Gost of Storage:
Geological Storage of CO2 - Southern North Sea icozmour | 30 | 30 | 5 See notes H o B o e
) Capex £526,000/(thr),fixed cost £56,000/(hr)yr. Implied total cost of storage:
Geological Storage of CO2 - Gentral North Sea icozmour | 30 | 30 | 5 See notes H o e L e et or G satom.
- - Gapex £280,000/{Un), fixed cost £39,000/{UrYyr. Implied total Gost of Storage:
Geologioal Storage of CO2 - East Irish Sea 1CO2hour | 30 | 30| S See notes H 8.1/LF £1CO2, where LF is the annual loadtactor for CO2 injection.
Space heat storage fimited o a maximum of 3.3KWh per house (527s) for
Building Space Heat Storage Domestic: 50{kWh 5] 15| 0 4.30E+01| 4.30E401 2 | 2 0.56%| 0.56%|per hour L HD dwellings, 6.2kWh (99lires) for MD dwellings and 7.2kWh (115iires) for
LD dwellngs.
Building Hot Water Storage Domestic: 85 [kWh 1515 0 4.30E401| 4.30E401 2 2 0.56%| 0.56%|per hour L :;1 d‘ﬁ::’ storage limited to & maximum of 5.3kWh per house (85litres) for all
District Heal Storage Targe hot wat{kWh 30 [ 30 [ 1 T.90E+00] 1.90E+00 7 ] 0.:56%]_0.56%|per hour T
Interconnector Benelux Germany (Electriity ol costed in ESME. ] 75 TGW existing. Assume further OGW bull by 2050 In reference case
Interconnector France (Electricity) ot costed in ESME. 62 2GW existing. Assume further 3GW bult by 2050 in reference case
Interconnector reland (Electricity) ot costed in ESME. 2 0.5GW existing, Assume further 1.5GW buill by 2050 in reference case
Interconnector Norde (Electricity) ot costed in ESME. 78 0GW existing. Assume further 2GW bult by 2050 in reference case
Gas Disirbution Nework i ol Gosted in ESME. | 053% | 0.53% |Delvered gas
Gas NCS Entry Point ol costed in ESME. 32GW Tixed capacly
Gas UKCS Entry Pont ot costed in ESME. Total of 102GW fixed capacily, across 7 nodes.
Tnterconnector BBL (Gas) ol costed in ESME. 20GW fixed capaoty
Tnterconnector IUK (Gas) ot costed in ESME. 32GW fixed capaoi
Moifat (Gas) ot costed in ESME. '22GW fixed capaoity. Demand for an export low of 27.8 TWh speciiied:
ING fcation Terminal ot costed in ESME. F Tolal of 77GW fixed Gapaily. across 3 nodes.
25 Long Range Storage G07E-02] 6O7EC2 per cycle IZST of existing capacity. Capable of seasonal siorage equiaviant o 10 fimes dally working volume:
as Medium Range Storage 751E-02] 75102 per cycle TSTWh of exisling capaclly. Capable of seasonal slorage equiaviant to 10 times dally working volume.
as Short Range Storage 5.96E-02] B.96E-02 per cycle 0.5 TWH of existing capacity. Capable of seasonal storage equiaviant o 4 fimes ally working volume.
as T Linepack Not costed in ESME. per cycle 0.4 TWHh of existing capaciy: T
as Transmissi Not costed in ESME. | I
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Load factor varies by season and time of
day. Deployment of all non-baseline
Industry I7 HTP Baseline Process energy demand relative to 2010 1.4E+10 2.5E+09| 0.0E+00| 2.8E+09| 3.7E+08 0.0E+00 technologies restricted to 0.005 units in
year 1 and max growth of 15% pa.
| [ [ Industry CCS not permitted before 2025.
Industry 17 HTP Bio Sw Process energy demand relative to 2010 .0E+00| 2.0E+10| 0.0E-+! [ 0.0E+00 1.6E+09 As above
7 HTP Gas Sw Process energy demand relative to 2010 7E+10[ 2.5E+09| 0.0E+f .7E+08 1.6E+08 As above
7 HTP Hyd Sw Process energy demand relative to 2010 | 3.0E+09| 25E+09] 1.4E+ .7E+08 As above
7 HTP CCS Process energy demand relative to 2010 4E+10] 2.5E+09| 0.0E+ | 3.7E+08 7 As above
7 HTP Bio Sw CCS Process energy demand relative to 2010 | 0.0E+00 7 As above
7 HTP Gas Sw CCS Process energy demand relative to 2010 .7E+08 7 As above
7 HTP Hyd Sw CCS Process energy demand relative to 2010 10| ¢ .7E+08 5 As above
7 HTP Low Carbon Cement CCS _|Process energy demand relative to 2010 0 .7E+08 34 X | [As above
7 LTP Baseline Process energy demand relative to 2010 0 .8E+07 . 0.0E+00 As above
|7 DaS Baseline Process energy demand relative to 2010 0 .6E+07 .0 0.0E+00 As above
|7 Mot Baseline Process energy demand relative to 2010 0 .0E+00 .0 0.0E+00 As above
7 SpH Baseline Process energy demand relative to 2010 0 .3E+06 .0 As above
7 SpH Bio Sw Process energy demand relative to 2010 0| .8E+06 .0 . As above
7 Oth Baseline Process energy demand relative to 2010 0 9E+07 0.0E+00 As above
HTP Baseline Process energy demand relative to 2010 0| | 4.0E+08 0.0E +! As above
HTP CCS Process energy demand relative to 2010 0 .0E+08 8 As above
HTP Bio Sw Process energy demand relative to 2010 0| .3E+08 As above
HTP Bio Sw CCS Process energy demand relative to 2010 0 .3E+08 8 As above
HTP Elec Sw Process energy demand relative to 2010 0| .5E+07 As above
HTP Gas Sw Process energy demand relative to 2010 0| .5E+07 As above
HTP Gas Sw CCS Process energy demand relative to 2010 )0| 3 .5E+07 8l As above
HTP Hyd Sw Process energy demand relative to 2010 0 .0E+08 As above
HTP Hyd Sw CCS Process energy demand relative to 2010 0 .0E+08 X 7 As above
1 Mot Baseline Process energy demand relative to 2010 0 .0E+00 .0 As above
| Oth Baseline Process energy demand relative to 2010 0 .9E+07 .0 As above
LTP Baseline Process energy demand relative to 2010 0 .0E+09 .0 As above
LTP Heat pumps Process energy demand relative to 2010 0 .7E+09 .0 K As above
14 DaS Baseline Process energy demand relative to 2010 0 .3E+08 .0 0.0E+00 As above
ot Baseline Process energy demand relative to 2010 0 .0E+00 .0 0.0E+00 As above
4 Oth Baseline Process energy demand relative to 2010 0 .6E+08 .0 0.0E+00 As above
HTP Baseline Process energy demand relative to 2010 0 .3E+08 .0 0.0E+f As above
HTP Bio Sw Process energy demand relative to 2010 0 .3E+08 .0 As above
HTP Bio Sw CCS Process energy demand relative to 2010 0 .3E+08 .0 As above
HTP Hyd Sw Process energy demand relative to 2010 2.0E+09 .3E+08 As above
LTP Baseline Process energy demand relative to 2010 0.0E+00 | 9.8E+08 As above
LTP CCS Process energy demand relative to 2010 0 2E+09| 9.8E+08 As above
LTP Bio Sw Process energy demand relative to 2010 0| 2.2E+09| 0.0E+00 As above
LTP Bio Sw CCS Process energy demand relative to 2010 0 2E+09| 0.0E+00 As above
LTP Gas Sw Process energy demand relative to 2010 0| 2.2E+09| 0.0E+00 As above
LTP Gas Sw CCS Process energy demand relative to 2010 0 As above
LTP Hyd Sw Process energy demand relative to 2010 0 As above
LTP Hyd Sw CCS Process energy demand relative to 2010 0 . As above
ot Baseline Process energy demand relative to 2010 0 .0 As above
SpH Baseline Process energy demand relative to 2010 0 .0 As above
> SpH Bio Sw Process energy demand relative to 2010 0 .0 As above
2 Oth Baseline Process energy demand relative to 2010 0 As above
LTP Baseline Process energy demand relative to 2010 0 As above
LTP CCS Process energy demand relative to 2010 0 As above
LTP Bio Sw Process energy demand relative to 2010 0 As above
LTP Bio Sw CCS Process energy demand relative to 2010 0 As above
LTP Gas Sw Process energy demand relative to 2010 0 As above
LTP Gas Sw CCS Process energy demand relative to 2010 4 0 5! As above
LTP Hyd Sw Process energy demand relative to 2010 0 0 As above
LTP Hyd Sw CCS Process energy demand relative to 2010 0 0 49 As above
3 Mot Baseline Process energy demand relative to 2010 0 o] K . 0 As above
SpH Baseline Process energy demand relative to 2010 0 0 .0 0 As above
SpH Bio Sw Process energy demand relative to 2010 15 0 .0 0 As above
Oth Baseline Process energy demand relative to 2010 0 0| .0 0 As above
HTP Baseline Process energy demand relative to 2010 0 0| .0 0 As above
LTP Baseline Process energy demand relative to 2010 0 0 .0 0 As above
Mot Baseline Process energy demand relative to 2010 0 0| .0 0 As above
SpH Baseline Process energy demand relative to 2010 0 0 .0 0 As above
SpH Bio Sw Process energy demand relative to 2010 15 0 .0 0 As above
3 Oth Baseline Process energy demand relative to 2010 0 0 .0 0 As above
LTP Baseline Process energy demand relative to 2010 0 0 .0 0 As above
> Da$S Baseline Process energy demand relative to 2010 0 0 .0 0 As above
> DaS Bio Sw Process energy demand relative to 2010 15 0 .0 0 As above
> Mot Baseline Process energy demand relative to 2010 0| .0 0 As above
SpH Baseline Process energy demand relative to 2010 0| .0 0 As above
SpH Bio Sw Process energy demand relative to 2010 0 .0 0 As above
5 Oth Baseline Process energy demand relative to 2010 0 0 As above
HTP Baseline Process energy demand relative to 2010 0] C As above
HTP CCS Process energy demand relative to 2010 29| 6 As above
HTP Bio Sw Process energy demand relative to 2010 0 As above
HTP Bio Sw CCS Process energy demand relative to 2010 0| 29 As above
HTP Hyd Sw Process energy demand relative to 2010 0 0 As above
LTP Baseline Process energy demand relative to 2010 0 0 As above
LTP CCS Process energy demand relative to 2010 0 29 As above
LTP Bio Sw Process energy demand relative to 2010 0 0 As above
LTP Bio Sw CCS Process energy demand relative to 2010 0| 29 As above
LTP Elec Sw Process energy demand relative to 2010 0| ¢ 0 As above
LTP Gas Sw Process energy demand relative to 2010 0 0 As above
LTP Gas Sw CCS Process energy demand relative to 2010 0 29 As above
LTP Hyd Sw Process energy demand relative to 2010 0 0 As above
> DaS Baseline Process energy demand relative to 2010 0| 0 As above
> Mot Baseline Process energy demand relative to 2010 0 0 As above
SpH Baseline Process energy demand relative to 2010 0 0 As above
SpH Bio Sw Process energy demand relative to 2010 0 0 As above
Oth Baseline Process energy demand relative to 2010 . | 0 0 . As above
Oth Baseline Process energy demand relative to 2010 2.0E+09 0 0 0.0E+00 As above

Other CO2 Emissions

Dummy technology to produce
appropriate quantity of CO2 emissions not
covered in ESME

Industry
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3 5 et * (tumens) I < o HI ge Index Actual @
H z yoars veers yeers wwper [T I I H 5 £ gla g ] = 2
g g 20 | 200 | 200 | 2000 | 2050 | 0 | 2080 Hoo) 55 |5g |2z |8d| 22|, 8|,2],8].8| 8| 2B sz |22 | 22 | B GE | 52 | 52 |BE s @ B2 | wn | woc pervond wn | oo [morvane] mn | wex [B
2 g ES|ES|Eg|E2(Ee (85| 2C| 25|22 (22| £6 ES | ez | Es | £S5 g3 | 22| 22 |25 8 H
2 3 26 |38|32 (35|38 (E5 52 |S2(55 (591 28 2% | 38 |35 |56 S2 |S535 5 3
Fioorspace (C ] Sqmetre| 100 100 | 0 0.00E+00] 0.00E200]
Floorspace (Public] s metre[ 100 [ 100 0 0.00E+00] 0.00E+00)
Dwelling (HD, ThE) :"T?ve‘:gl';?';Sr"r:a:\‘::;:e‘f:me"‘s) ETRE Taweling | 100 | 1300 o 5.26E+04 5.26E+04| | 1.656-04(0.194 991| 1496| 742| 2798| 4677| 895| 2274| 965| 4939 4318 na |Available as new-build stock only
D (High Density: flats & apartments) & ThG ; - - y —[Eisting stock and available as new-buld Existing HD stock s 38%
Dwellng (HD. ThG) [ O s Goo laweling | 100 [1300| 0 4.80E+04 4.80E+04| | 4.41E-04(0.194| 991| 1496| 742| 2798| 4677| 895| 2274| 965| 4939 4318 A | ot 1o SAP 1t A T, b, Toh 156 Ths
Duweling (HD, Thvy |75 (198 Desly: Tato % aparments) & TN |aweting | 100 |1300| 0 NA| NA| | 1.036:03[0.194| 991| 1496| 742| 2798| 4677| 895| 2274| 965 4939 4318 a_|ciing stock only. Equivalentto SAP raling  [Exicing FD eiock s S8
HD (High Densily: flats & apariments) & TP Existing stock only. Equivalent 1o SAP rafing _[Exisiing HD stock is 38%
T i 1 N n 2 1ag6| 742 2798| 4677, 4939 431 P
Dwellng (HD, ThP) [ O fomance Poor, laweling | 100 [1300| 0 N NA| | 2.56E-03[0.194| 991| 1496| 742| 2798| 4677| 895| 2274| 965 4939 4318 [ T, b, Toh 156 Ths
Duwelling (LD, ThE) ﬁé&;’;&z:ﬁ'{‘;a‘:\i‘;’i‘:ﬁ‘ :”"ga“""s’ & T gweling | 100 | 1300 0 7.68E+04| 7.68E+04| | 2.41E-04(0.194 1238| 1870 927| 3497| 5846| 1119 2842| 1206| 6174| 5397, wa |Available as new-build stock only
D (Low Density: detached & bungalows) & ; - - y = [Exsiing stock and available as new-buld Existing LD stock s 67% ThP.
Dwellng (LD, ThG) | e aeviormance Good) laweling | 100 [1300| 0 7.01E+04| 7.01E+04| | 6.02E-04(0.194| 1238| 1870| 927| 3497 5846| 1119| 2842| 1206| 6174| 5397] N | ot o SAD ratng A, S Tt
Dueling (LD, Thw) |5 {Low Bensity fetached & beroaows) & Jaweting | 100 |1300] 0 NA| NA| | 1.416-03/0.194| 1238| 1870| 927| 3497| 5846| 1119| 2842| 1206| 6174 5397, a [l stock onl. Equivalent (o SAPvating  [Ssiing |0 stock s 6772 ThP.
weling (LD, ThP) (Low Densily: detached & bungalows) & ThP| o =0 oo 1 W Al | 334203 0.194] 1238| 1870| 927] 3497 84| 1179 2642|1206 o174] 5397 a_|Exisiing stock only. Equivalent to SAP rating _[Exisiing LD stock s 675% ThP.
(Thermal perormance Poor) E/F/G. 33% ThMt
Dwelling (MD, ThE) thE‘x:’e?:;?z”:fﬂ"ﬁag‘;"”: :f”“e"’ & Jaweling | 100 [1300| 0 7.076+04| 7.07€+04| | 2.226-04|0.194| 1130| 1721| 853| 3217 5378 1029| 2615| 1109| 5680| 4965 wa. |Available as new-build stock only
D (M Densiy:ser-delched & (omaced) 8 |y - - y = [Exsiing stock and available as new-buld Existing VD stock s 62%
Dueling D, Tha)  [J10 (TS Densly semidetache laweling | 100 [1300| 0 6.46E+04| 6.46E+04| | 5.54E-04(0.194| 1139| 1721| 853| 3217 5378 1029| 2615| 1109| 5680| 4965 N | ot o SAD rating A, T, 2o Tt
Dweling o, Thwy 110 (TS Densty: ;‘fﬁ;ﬁ:&"? 5 emaced & Jaweting | 100 |1300] 0 NA| NA| | 1.30E-03[0.194| 1139| 1721 853| 3217| 5378| 1029| 2615| 1109 5680 4965 a [l stock onl. Equivalent (o SAPating  [2cling MD elock s 62%
D (Mid Density: semidetached & terraced) & |- y o [Exsiing stock only. Equivalent to SAP raing _[Exsiing MD stock s 62%
Dwellng (D, ThP) [T e e erormance Poon laweling | 100 [1300| 0 NA| NA| | 3.08£:03[0.194| 1139| 1721 853| 3217| 5378| 1029| 2615| 1109 5680 4965 na Eee T, 2o Tt
|Applicable to ThP and ThM existing buildings
lonly. Retrofix + Retroplus together imited to
13.6m LD properties. Exponential Uptake eiivers 21.6% saving in
Retrofix (LD) LD (Low Density: detached & bungalows) 100 | 100 | 0 |1.00E:+05 1.64E404| 1.02E404 constraint allows max 100,000 etrofts (across [ > 2177 5449 H [Trianguiai Mean | 20 | 10 | 0.623| 0.498| 0.685| 10187| 8150| 11206|Retrofx Insulations
all dwelling types) in year 1, with annual added |
(capacity growing at 20% p.a. thereafter (max
120,000 added in year 2 for a total 220,000 etc)
|Applicable to ThP and ThM existing buildings
lonly. Retrofix + Retroplus together imited to
/6.7m MD properties. Exponential Uptake elivers 25.3% saving in
Retrofix (MD) MD (Mid Density: semi-detached & terraced) 100 | 100 [ 0 |1.00€+05 1.19E+04| 7.28E+03 lconsiraint allows max 100,000 retrofits (across |0 '='2 2587 8400 H [Triangulai Mean | 20 | 10 | 0.612| 0.490| 0.673| 7284| 5827| 8012|Retrofix Insulations
all dwelling types) in year 1, with annual added |*™
lcapacity growing at 20% p.a. thereafter (max
120,000 added in year 2 for a total 220,000 etc)
|Applicable to ThP and ThM existing buildings
lonly. Retrofix + Retroplus together imited to
1.5m HD properties. Exponential Uptake eiivers 22.5% saving in
Retrofix (HD) HD (High Density: flats & apartments) 100 | 100 | 0 | 1.00E:05 7.63E+03| 4.92E+403) constraint allows max 100,000 retrots (across [ > *2.57 849 H [Trianguiai Mean | 20 | 10 | 0.645| 0.516 0.708 4917| 3934| 5409|Retrofix Insulations
all dwelling types) in year 1, with annual added |*"
lcapacity growing at 20% p.a. thereafter (max
120,000 added in year 2 for a total 220,000 etc)
|Applicable to ThP and ThM existing buildings
lonly. Retrofix + Retroplus together imited to
3.6m LD properties. Exponential Uptake elivers 41.5% saving in
Retroplus (LD) LD (Low Density: detached & bungalows) 100 | 100 [ 0 |1.00€+05 2.55E+04| 1.82E404| lconsiraint allows max 100,000 retrofits (across |0 1212 127 8400 H [Trianguiai Mean | 20 | 10 | 0.715| 0.572| 0.787| 18237| 14590| 20061|Retroplus Insulations
all dwelling types) in year 1, with annual added |*™
lcapacity growing at 20% p.a. thereafter (max
120,000 added in year 2 for a total 220,000 etc)
|Applicable to ThP and ThM existing builings
lonly. Retrofix + Retroplus together imited to
/6.7m MD properties. Exponential Uptake eiivers 46.6% saving in
Retroplus (MD) MD (Mid Density: semi-detached & terraced) 100 | 100 | 0 | 1.00E+05 1.90E404| 1.36E404 constraint llows max 100,000 etrofts (across [ > %% 549 H [Trianguiai Mean | 20 | 10 | 0.717| 0.574| 0.789| 13608| 10886| 14969|Retroplus Insulations
all dwelling types) in year 1, with annual added |
lcapacity growing at 20% p.a. thereafter (max
120,000 added in year 2 for a total 220,000 etc)
|Applicable to ThP and ThM existing buildings
lonly. Retrofix + Retroplus together imited to
1.5m HD properties. Exponential Uptake Delivers 36.8% saving in
Retroplus (HD) HD (High Density: flats & apartments) 100 | 100 [ 0 | 1.00E+05 1.48E+04| 1.02E+04 lconsiraint allows max 100,000 retrofits (across |0 121 557 8410 H [Trianguial Mean | 20 | 10 | 0.694| 0.555 0.763| 10246 8197| 11271|Retroplus Insulations
all dwelling types) in year 1, with annual added |*™
lcapacity growing at 20% p.a. thereafter (max
120,000 added in year 2 for a total 220,000 etc)

Buildings
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Emissions Factors:

CIF (/kWh)
Fuel Consumption [Emission Notes
Aviation Fuel 0.0002455
Biofuel imports 0.0001000|Corresponds to imports of 2nd generation biofuel. Assume Net GHG is 40% of fossil fuel equivalent (based on IEA data and ETI analysis)
UK Biomass 0.0002920| 0.0003318|Corresponds to Indigenously grown UK Biomass, including agri and forest residues
Biomass Imports 0.0002678| 0.0003318|Corresponds to imports of woody biomass
Coal 0.0003101
Diesel 0.0002501
Gas 0.0001836
Petrol 0.0002400
Liquid Fuel 0.0002450|Corresponds to petrol and diesel. CO2 content and price taken as the average of petrol and diesel.
Nuclear
Wet Waste Corresponds to food waste and agri/sewage slurries
Dry Waste Resource 0.0001674| 0.0003435|Corresponds to municipal, commericial and industrial waste, excluding agri and forest residues. Assumed 45% biogenic content.

Conversion Factors:

Unit kWh equiv. Reference

btu 2.931E-04|DUKES Annex A

mmbtu 293|DUKES Annex A

therm 29.3|DUKES Annex A

toe 11630(DUKES Annex A

GJ 277.8|DUKES Annex A

Te Coal 7472|DUKES Annex A.1 (26.9 GJ/te for coal, all consumers wieghted average)

bbl Aviation fue 1452[DUKES Annex A (159 litres per barrel; 1405 litres per tonne for Aviation gasoline) & Annex A.1 (46.2 GJ/te for aviation turbine fuel)

bbl Diesel 1486 [DUKES Annex A (159 litres per barrel; 1361 litres per tonne for motor spirit) & Annex A.1 (45.8 GJ/te for petroleum prducts weighted average)
bbl Petrol 1486 [DUKES Annex A (159 litres per barrel; 1361 litres per tonne for motor spirit) & Annex A.1 (45.8 GJ/te for petroleum prducts weighted average)
litre biofuel 9.348|DUKES Annex A (1361 litres per tonne for motor spirit) & Annex A.1 (45.8 GJ/te for petroleum prducts weighted average)

kg U 1.08E+06|World Nuclear Association - 45,000 MWd/t burn-up of 3.5% enriched U in LWR

kg H2 39.39|US DOE (http://hydrogen.pnl.gov/cocoon/morf/hydrogen/site_specific/fuel_heating_calculator?canprint=false)

m"3 H2 (STP)

3.545

US DOE (http://hydrogen.pnl.gov/cocoon/morf/hydrogen/site_specific/fuel_heating_calculator?canprint=false)

Products




Base Line Ref Case Scenario range | Scenario range Ref Case Base Line Ref Case Scenario range | Scenario range
Resource Native Unit 2010 2050 2050 Min 2050 Max 2050 taken as |ESME Unit 2010 2050 2050 Min 2050 Max
Gas p/therm 41 54 33 63 Mode p/kWh 1.41 1.86 1.14 2.16
Coal $/tonne 89 70 54 106 Mean p/kWh 0.78 0.61 0.48 0.93
Nuclear £/kg 1700 3700 3300 4600 Mean p/kWh(th) 0.16 0.34 0.31 0.43
Liquid Fuel /bbl 77 70 48 105 Mean p/kWh 4.62 4.20 2.89 6.30
Biofuel Imports /bbl 100 91 63 137 Mean p/kWh 6.01 5.46 3.75 8.19
UK Biomass £/GJ 5.2 5.2 3.5 8.7 Mean p/kWh 1.87 1.87 1.26 3.13
Biomass Imports £/GJ 5.4 6.3 5 10 Mean p/kWh 1.94 2.27 1.80 3.60
Dry Waste Resource £/tonne -75 -75 -114 -19 Mean p/kWh -1.59 -1.59 -2.42 -0.41
Wet Waste p/kWh -1.0 -1.0 -1.9 0.0 Mean p/kWh -0.99 -0.99 -1.86 0.00
Energy Unit Conversions kWh equiv. [Reference
btu 2.93E-04|DUKES Annex A

mmbtu 293.1|DUKES Annex A

therm 29.3[DUKES Annex A

toe 11630.0{DUKES Annex A

GJ 277.8|DUKES Annex A

Te Coal 7472.2|DUKES Annex A.1 (26.9 GJ/te for coal, all consumers wieghted average)

bbl Diesel 1486.4[DUKES Annex A (159 litres per barrel; 1361 litres per tonne for motor spirit) & Annex A.1 (45.8 GJ/te for petroleum prducts weighted average)
bbl Petrol 1486.4|DUKES Annex A (159 litres per barrel; 1361 litres per tonne for motor spirit) & Annex A.1 (45.8 GJ/te for petroleum prducts weighted average)
litre biofuel 9.3|DUKES Annex A (1361 litres per tonne for motor spirit) & Annex A.1 (45.8 GJ/te for petroleum prducts weighted average)

kg Uranium 1.08E+06|World Nuclear Association - 45,000 MWd/t burn-up of 3.5% enriched U in LWR

kg H2 39.4[US DOE (http://hydrogen.pnl.gov/cocoon/morf/hydrogen/site_specific/fuel_heating_calculator?canprint=false)

m”"3 H2 (STP) 3.5|US DOE (http://hydrogen.pnl.gov/cocoon/morf/hydrogen/site_specific/fuel_heating_calculator?canprint=false)

Te RDF 4722.2[BVCM (17GJ/Te)

Volume Unit Conversions Bbls equiv. |Reference

toe 7.33|BP Statistical Review of World Energy June 2009

litres 158.99|DUKES Annex A
Currency Unit Conversions p equiv. Reference
65.40
Ratio of refined petroleum price to crude oil (ex 1.36|BEIS "Typical retail prices of petroleum products and a crude oil price index"

Gas price variations by season and by import route:
All gas prices are 5% above annual average values in Winter and Peak seasons, 5% below annual average in Summer season
TTF and ZEB gas imports are 5% above reference values given in the table above, LNG gas imports are 12% above the reference values

Resource prices in Alternative Demand Cases:
Resource prices at bottom of their ranges
Resource prices at top of their ranges

"Great Stagnation" demand case
"Sharing Economy" demand case

Resource prices




Biofuel Biofuel UK UK Dry Waste |Dry Waste |Coal Liquid Fuel |Gas Hydro Nuclear Solar Tidal Range|Tidal ‘Wave ‘Wet Waste|Wet Waste (Wind 'Wind 'Wind (deep
Imports Imports Biomass Biomass (2010) (2050) Resource |Resource [Stream Resource |(2010) (2050) hore) hall offshore)
Resource Quan
(2010) (2050) (2010) (2050) Resource Resource |offshore) |Resource
Resource
kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh kWh
Off_Channel Islands 7.1E+09 I.5E+10 8.8E+08
Off_Dogger Bank 4.7E+10 I.IE+10
Off_East Scotland 5.6E+10
Off_Hebrides 4.1E+10 2.7E+10 3.3E+09
Off_Irish Sea 1.9E+10 3.7E+10
Off_Lundy 1.7E+10 1.8E+10 1.3E+10 1.9E+10
Off_Norfolk| 3.8E+10 7.1E+10
Off_Pentland 3.8E+10 9.4E+08 1.2E+10 5.8E+09
Off_Shetlands 5.8E+07 I.5E+10 1 4E+10 1. 4E+10
Off_Wales 2.5E+09 6.4E+09
On_East| I.IE+09 4.6E+08 3.0E+09 1.9E+10 7.5E+09 6.0E+09 (Unlimited Unlimited Unlimited Unlimited 7.0E+10 1.3E+09 6.7E+08 4.0E+09
On_East Midlands 8.3E+08 3.6E+08 2.6E+09 1.6E+10 5.8E+09 4.7E+09(Unlimited  |Unlimited  |Unlimited Unlimited 5.5E+10 1.0E+09 5.2E+08 3.2E+09
On_London 1.4E+09 6.2E+08 1.0OE+10 8.3E+09 Unlimited Unlimited Unlimited Unlimited 7.9E+10 1.9E+09 9.3E+08
On_North East| 4.9E+08 21E+08 1.9E+08 1.2E+09 3.4E+09 2.7E+09|Unlimited  [Unlimited  |Unlimited 3.8E+07|Unlimited 2.6E+10 6.1E+08 3.0E+08 1.8E+09
On_North West 1.3E+09 5.6E+08 7.1E+08 4.4E+09 9.0E+09 7.2E+09 (Unlimited Unlimited Unlimited Unlimited 7.3E+10 7.0E+09 1.6E+09 8.1E+08 3.0E+09
On_Northern Ireland 3.3E+08 1.4E+08 7.7E+08 4.7E+09 2.3E+09 1.9E+09|Unlimited ~ [Unlimited  |Unlimited Unlimited 2.5E+10 2.1E+09 4.2E+08 2.1E+08 2.9E+09
On_Scotland 9.7E+08 4.2E+08 4.3E+09 2.7E+10 6.8E+09 5.5E+09 (Unlimited Unlimited Unlimited 9.0E+09 (Unlimited 6.7E+10 2.8E+09 1.2E+09 6.1E+08 1.6E+10
On_South East| 1.6E+09 6.8E+08 1.6E+09 1.0E+10 I.IE+10 8.9E+09|Unlimited  [Unlimited  |Unlimited Unlimited 1.0E+11 3.2E+08 2.0E+09 9.9E+08 3.9E+09
On_South West| 9.8E+08 4.2E+08 1.4E+09 8.5E+09 6.8E+09 5.5E+09 (Unlimited Unlimited Unlimited Unlimited 6.8E+10 1.2E+09 6.1E+08 4.9E+09
On_Wales 5.6E+08 2.4E+08 1.1E+09 7.0E+09 3.9E+09 3.1E+09|Unlimited  [Unlimited  |Unlimited 7.6E+08|Unlimited 3.5E+10 1.8E+10 2.5E+09 7.0E+08 3.5E+08 4.3E+09
On_West Midlands 1.0E+09 4.4E+08 1.6E+09 1.0E+10 7.1E+09 5.7E+09 (Unlimited Unlimited Unlimited Unlimited 5.9E+10 1.3E+09 6.4E+08 2.6E+09
On_Yorkshire & Humber, 9.8E+08 4.2E+08 1.5E+09 9.4E+09 6.8E+09 5.5E+09|Unlimited  [Unlimited  |Unlimited Unlimited 5.6E+10 1.2E+09 6.1E+08 3.2E+09
Storage_Humber|
Storage_North Sea|
Total 1.2E+10 5.0E+09 1.9E+10 1.2E+11 8.1E+10 6.5E+10 9.8E+09 T.0E+11 4.2E+10 5.2E+10 7.8E+10 I.SE+10 7.3E+09 5.0E+10 L9E+11 2.2E+11
Resource Quantity Profiles: 2010 2015 2020 2025 2030 2035 2040 2045 2050
UK Biomass 1.0 1.6 2.1 2.7 33 4.0 47 5.4 6.2
Biomass Imports 1.0 223 21.7 17.1 1.7 9.1 77 4.6 31
Dry Waste 1.0 0.98 0.95 0.92 0.89 0.87 0.85 0.83 0.80
Biofuel Imports 1.0 0.68 1.82 1.47 1.30 1.13 0.87 0.52 0.43
Wet Waste 1.0 0.92 0.83 0.83 0.83 0.75 0.67 0.58 0.50
Resource Quantity Distributions:
Min Mode Max
UK Biomass 3.0 6.2 75
Biomass Imports 0.0 31 6.3

Resource Cost Distributions:

All resource costs have triangular distributions. Min and max are given on the Resource Prices worksheet

Resource Limits




Demand pathway datasets for the UK ESME

2010 2015 2020 2025 2030 2035 2040 2045 2050
High Density Dwellings million dwellings 54 57 6.0 62 65 6.7 69 71 73]
Mid Density Dwellings million dwellings 14.4 152 159 166 17.2 17.8 183 188 19.4
Low Density Dweliings million dwellings 67 71 75 78 81 83 86 88 9.4
CGommercial Floorspace million sq metres 5492 5840 6177 645.1 684.9 725.1 790.7 8345 856.7]
Public Floorspace million sq metres 2547 3181 3359 3388 3399 3407 3411 3415 341.9)
Appliances 602 623 643 66.0 675 689 702 716 73.0)
Cooking TWh 89 93 97 99 102 103 105 107 109
Air Conditioning TWh 09 12 17 22 32 42 60 78 112
Aviation Domestic Passenger billion passenger km 15.7 174 198 21 2.4 265 294 331 36.4]
Aviation International Passenger billion passenger km 2826 3132 3547 396.8 437.7 4765 5282 593.8 652.5|
Rail Passenger Electric billion passenger km 304 361 484 542 59.8 66.4 733 733 733
Rail Passenger Diesel billion passenger km 218 255 230 260 285 311 347 347 34.7]
Rail Freight billion tonne km 191 206 243 265 284 301 301 301 304
Road Passenger C/D Segment billion passenger km 3998 4009 4256 4517 462.7 4702 490.0 509.8 529.6}
Road Passenger A/B Segment billion passenger km 2556 2563 2721 2888 2058 3006 3133 3259 338.6)
Road Passenger Bus billion passenger km 45.0 31 a3 410 408 389 373 356 33.9)
Road Freight Heavy Goods Vehicle billion tonne km 133.0 1287 1337 1387 1437 149.1 154.0 160.0 165.8]
Road Freight Light Goods Vehicle billion tonne km 120 139 161 182 203 26 253 281 309)
Maritime International Freight billion tonne km 8785 9217 9247 917.7 9223 935.0 9529 9709 1003.5|
Maritime Domestic Freight billion tonne km 420 433 424 410 367 359 359 36.1 36.3]
Road Freight Medium Goods Vehicle billion tonne km 20 19 20 21 22 22 23 24 25
Off Road Agricultural Truck Million Operating Hours 119.1 1220 1249 1278 1309 134.0 137.1 140.4 143.7]
Off Road Wheeled excavators Million Operating Hours 195 192 188 185 181 17.8 17.4 17.1 168
Off Road Grawler excavators Million Operating Hours 181 178 174 17.1 168 165 161 158 155
Off Road Wheeled Loaders Million Operating Hours 106 104 102 100 98 97 95 93 9.4
Off Road Articulated Trucks A Million Operating Hours 116 14 112 11.0 108 106 104 102 100
Off Road Articulated Trucks B Million Operating Hours 55 54 53 52 51 50 49 a8 48|
Iron, Steel and Non-Ferrous Metals 11 energy demand relative to 2010 1.00 0.82 0.83 0.81 0.81 0.79 0.78 0.7 0.75)
Chemicals 12 energy demand relative to 2010 1.00 0.91 0.96 0.98 1.00 1.01 0.97 0.92 0.84]
Metal Products 13 energy demand relative to 2010 1.00 1.03 1.09 113 117 120 122 124 1.26
Food, Drinks and Tobacco 14 energy demand relative to 2010 1.00 1.03 1.06 1.09 112 115 118 121 1.25]
Paper, Printing and Publishing 15 energy demand relative to 2010 1.00 0.96 0.99 1.00 1.02 1.03 1.04 1.04 1.04]
Other Industry 16 energy demand relative to 2010 1.00 1.00 1.02 1.03 1.04 1.04 1.02 1.00 0.96}
Cement Industry 17 energy demand relative to 2010 1.00 0.93 0.87 0.79 0.72 0.63 0.55 0.47 0.38]
Refined Petroleum Products 18 energy demand relative to 2010 1.00 0.97 0.94 0.91 0.88 0.85 0.82 0.79 0.75)
Agriculture 19 energy demand relative to 2010 1.00 1.01 1.02 1.02 1.03 1.04 1.04 1.05 1.05}

Great Stagnation

2010 2015 2020 2025 2030 2035 2040 2045 2050
High Density Dwellings million dwellings 54 57 6.1 65 69 72 75 79 82]
Mid Density Dwellings million dwellings 14.4 152 151 15.0 14.9 148 148 14.7 14.6
Low Density Dweliings million dwellings 67 71 7.0 69 68 67 66 65 6.4
CGommercial Floorspace million sq metres 5492 5553 5783 5985 6156 629.1 638.4 643.1 642.5|
Public Floorspace million sq metres 2547 2596 2644 2693 2741 2789 2838 28856 293.4)
Appliances 602 623 627 63.0 633 636 63.8 64.1 64.4]
Cooking TWh 89 93 89 86 84 82 80 78 7.6
Air Conditioning TWh 09 12 13 15 18 20 25 30 40|
Aviation Domestic Passenger billion passenger km 15.7 174 174 185 19.7 210 224 2338 254
Aviation International Passenger billion passenger km 2826 3132 3045 319.0 3345 3511 3688 3877 407.9)
Rail Passenger Electric billion passenger km 304 361 332 352 374 397 421 a8 47.7]
Rail Passenger Diesel billion passenger km 218 55 222 22 23 224 224 25 225
Rail Freight billion tonne km 191 187 186 182 17.6 169 158 146 131
Road Passenger C/D Segment billion passenger km 399.8 4009 3918 3866 3810 375.0 3686 3617 354.4)
Road Passenger A/B Segment billion passenger km 2556 2563 2505 2472 236 2397 2357 2313 226.6}
Road Passenger Bus billion passenger km 45.0 431 435 439 42 46 449 453 45.6)
Road Freight Heavy Goods Vehicle billion tonne km 133.0 1333 1338 1342 134.4 1348 135.1 1356 136.1]
Road Freight Light Goods Vehicle billion tonne km 120 136 162 189 219 250 284 320 35.8)
Maritime International Freight billion tonne km 8785 8642 8408 8159 7892 760.7 7303 697.8 663.1]
Maritime Domestic Freight billion tonne km 420 395 355 312 266 217 164 108 8|
Road Freight Medium Goods Vehicle billion tonne km 20 21 22 24 25 27 29 31 33
Off Road Agricultural Truck Million Operating Hours 119.1 1203 1220 1238 1258 1280 1303 1328 135.5)
Off Road Wheeled excavators Million Operating Hours 195 188 178 17.2 165 158 153 14.9 145
Off Road Grawler excavators Million Operating Hours 181 174 165 159 152 14.7 14.2 138 135
Off Road Wheeled Loaders Million Operating Hours 106 102 97 93 89 86 83 81 7.9
Off Road Articulated Trucks A Million Operating Hours 116 12 106 102 98 94 91 89 86|
Off Road Articulated Trucks B Million Operating Hours 55 53 51 49 47 45 44 42 44
Iron, Steel and Non-Ferrous Metals 11 energy demand relative to 2010 1.00 0.94 0.90 0.85 0.7 0.68 0.57 0.45 0.32|
Chemicals 12 energy demand relative to 2010 1.00 0.98 0.98 0.97 0.97 0.95 0.94 0.92 0.90}
Metal Products 13 energy demand relative to 2010 1.00 1.01 1.03 1.06 1.09 111 114 117 1.20
Food, Drinks and Tobacco 14 energy demand relative to 2010 1.00 1.00 1.01 1.02 1.03 1.04 1.05 107 1.08]
Paper, Printing and Publishing 15 energy demand relative to 2010 1.00 1.00 0.99 0.98 0.96 0.94 0.91 0.88 0.84
Other Industry 16 energy demand relative to 2010 1.00 0.98 0.97 0.95 0.93 0.91 0.88 0.84 0.80}
Cement Industry 17 energy demand relative to 2010 1.00 0.91 0.82 0.73 0.64 0.55 0.47 0.39 0.32]
Refined Petroleum Products 18 energy demand relative to 2010 1.00 0.95 0.92 0.87 0.81 0.75 0.67 0.58 0.48|
Agriculture 19 energy demand relative to 2010 1.00 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99]

Sharing Economy

2010 2015 2020 2025 2030 2035 2040 2045 2050
High Density Dwellings million dwellings 54 57 6.4 71 7.7 82 87 93 93]
Mid Density Dwellings million dwellings 14.4 152 156 16.0 163 166 169 17.2 17.6
Low Density Dweliings million dwellings 67 71 72 73 74 75 76 76 7.1
CGommercial Floorspace million sq metres 5492 5553 6352 7010 7628 8185 865.5 900.7 920.0)
Public Floorspace million sq metres 2547 2596 2729 286.8 3026 3206 3412 3647 391.5|
Appliances 602 623 670 711 7.7 779 811 84.4 878
Cooking TWh 89 93 94 95 96 97 97 98 98]
Air Conditioning TWh 09 12 18 23 35 45 66 85 124
Aviation Domestic Passenger billion passenger km 15.7 174 194 215 239 266 296 332 372
Aviation International Passenger billion passenger km 2826 3132 3533 3949 4824 496.6 558.4 629.0 709.6}
Rail Passenger Electric billion passenger km 304 361 542 60.0 65.7 729 797 797 79.7]
Rail Passenger Diesel billion passenger km 218 255 258 2838 314 342 377 377 37.7]
Rail Freight billion tonne km 19.1 187 188 189 19.1 193 195 19.7 20.0)
Road Passenger C/D Segment billion passenger km 3998 4009 4059 4109 4160 421.0 426.0 4310 436.0)
Road Passenger A/B Segment billion passenger km 2556 2563 2595 2627 2659 269.1 2724 2756 278.8|
Road Passenger Bus billion passenger km 45.0 431 458 485 511 53.8 56.5 59.1 61.8]
Road Freight Heavy Goods Vehicle billion tonne km 133.0 1378 1448 1524 160.0 1685 1769 1872 197.4)
Road Freight Light Goods Vehicle billion tonne km 120 136 167 19.9 235 277 325 379 44.]
Maritime International Freight billion tonne km 8785 8642 8738 8838 8952 9082 923.1 940.0 959.4]
Maritime Domestic Freight billion tonne km 420 395 290 26 213 185 16.0 137 117
Road Freight Medium Goods Vehicle billion tonne km 20 21 23 25 27 29 31 33 3.
Off Road Agricultural Truck Million Operating Hours 119.1 1203 1242 1284 1331 1386 1448 152.0 160.2]
Off Road Wheeled excavators Million Operating Hours 195 188 181 17.7 17.2 169 168 167 16.7
Off Road Grawler excavators Million Operating Hours 181 174 168 164 16.0 15.7 155 155 155
Off Road Wheeled Loaders Million Operating Hours 106 102 98 96 94 92 91 91 9.4
Off Road Articulated Trucks A Million Operating Hours 116 12 108 105 102 101 100 99 100
Off Road Articulated Trucks B Million Operating Hours 55 53 51 50 49 a8 47 47 47|
Iron, Steel and Non-Ferrous Metals 11 energy demand relative to 2010 1.00 0.94 0.68 0.56 0.48 0.40 0.34 0.29 0.24)
Chemicals 12 energy demand relative to 2010 1.00 0.98 0.99 0.98 0.96 0.94 091 0.86 0.80}
Metal Products 13 energy demand relative to 2010 1.00 1.01 1.00 0.99 0.99 0.98 0.98 0.98 0.98]
Food, Drinks and Tobacco 14 energy demand relative to 2010 1.00 1.00 101 101 1.02 1.03 1.04 1.06 1.08]
Paper, Printing and Publishing 15 energy demand relative to 2010 1.00 1.00 0.95 0.91 0.86 0.80 0.75 0.70 0.64
Other Industry 16 energy demand relative to 2010 1.00 0.98 0.96 0.95 0.92 0.89 0.85 0.80 0.74]
Cement Industry 17 energy demand relative to 2010 1.00 0.91 0.82 0.73 0.63 0.54 0.46 0.37 0.29]
Refined Petroleum Products 18 energy demand relative to 2010 1.00 0.95 0.75 0.67 0.60 0.54 0.49 0.44 0.40)
Agriculture 19 energy demand relative to 2010 1.00 0.99 1.03 1.06 1.09 114 118 124 130

Demand Data



Glossary of terms used:

Capacity Unit

Unit defining the amount of the technology which is built or installed

Economic Life

Number of years over which investment costs are to be annualised

Technical Life

Number of years technology can operate once installed

Max annual build rate

Upper limit on amount which can be built/installed per year across whole UK

Capital cost

Cost of deploying the technology (per capacity unit). This should be based on cost estimates for nth of a kind. Costs should
include, where relevant: EPC cost, infrastructure connection costs, pre-licensing costs, technical and design costs, licensing costs
and public enquiry costs. Contingency costs should be included but would normally be minimal for nth of a kind deployment. Land

purchase costs and financing charges, such as interest during construction, should be excluded.

Fixed O&M costs

Costs, eg operation and maintenance, which are incurred per year regardless of level of usage (per capacity unit).
[NB do not include fuel costs]

Variable O&M costs

Costs, eg operation and maintenance costs, which are in proportion to the level of usage (per capacity unit).

[NB do not include fuel costs, or balancing costs]

Peak Contribution Factor

Also known as capacity credit. The percentage of capacity that statistically contributes to meeting the peak electricity demand of

the year at a 95% confidence level. Only relevant to technologies generating electricity or heat.

Flexibility Factor

The flexibility contribution factor in ESME represents the ability of an electricity generation technology either to contribute to
meeting fluctuating electricity demand, or to place demands for flexibility on the system (associated with a negative factor). The
factor represents the percentage of capacity by which output could be increased in one hour, or the percentage of capacity by

which output could drop in one hour. Only relevant to technologies generating electricity.

Annual availability factor

The % average availability of a technology over a year.
E.g. For a power station this is the maximum energy generated in one year divided by the energy which would have been

generated if the plant had run at nameplate capacity for the entire year

Time period to define inputs & outputs

Choose "hour" or "year" for convenience in specifying the inputs and outputs

Input(s)

The input(s) consumed by | capacity unit of the technology in | time period. E.g. Fuels, resources, energy carriers, intermediate
products, etc

N.b. All fuels and energy carriers are defined on a HHV basis

Output(s)

The output(s) from T capacity unit of the technology in T time period. E.g. Energy carriers, intermediate products, end-use energy
services etc.

Do not include emissions (these are calculated automatically)

Please scale the data so that the figure in this column for the primary output is unity:

E.g. a kW of power plant should have an output of 1kWh of electricity, and a kW of boiler should have an output of |kWh of
space heat, etc...

Nb._All fuels and enersv carriers are defined on a HHV basis

B Segment Cars

Small cars

C/D Segment Cars

Medium and large cars

Timeslice definitions:
Summer

Winter

Morning

Mid-Day

Early Evening

Late Evening

Overnight

Industry Sectors and Processes:
11 Industry (Iron, Steel, Metals)

12 Industry (Chemicals)

I3 Industry (Metal Products)

14 Industry (Food, drinks, tobacco)

I5 Industry (Paper, printing, publishing)
16 Industry (Other w/o Cement)

17 Industry (Cement)

18 Industry (Refining)

19 Industry (Agriculture)

HTP - High Temperature Process

LTP - Low Temperature Process

Mot - Motors

SpH - Space Heat

Das - Drying and Separation

Other

Sw = Switching (relative to baseline mix)

Gas products
Gas_Irl_Export
Gas_LNG_Import
Gas_NCS_Import
Gas_TTF_Export
Gas_TTF_Import
Gas_UKCS_Import
Gas_Zeb_Export
Gas_Zeb_Import
GasLDN

GasTS

April-September
October-March
6am - [0am
10am - 4pm
4pm - 7pm

7pm - | Ipm
I1pm - 6am

Exports of gas to Ireland

Imports of gas as LNG

Imports of gas from Norwegian Continental Shelf
Exports of gas to the Netherlands

Imports of gas from the Netherlands

Gas extracted from the UK Continental Shelf
Exports of gas to Belgium

Imports of gas from Belgium

Gas in the UK Local Distribution Networks

Gas in the UK Transmission System

Glossary




UK Retail Prices Index (RPIJ)

http://www.ons.gov.uk/economy/inflationandpriceindices/timeseries/kvr9

Annual

Year Average ML\J(IESIrier
RPI %
1999 1.2 1.012
2000 2.5 1.025
2001 1.5 1.015
2002 1.3 1.013
2003 2.6 1.026
2004 2.7 1.027
2005 2.5 1.025
2006 2.8 1.028
2007 3.9 1.039
2008 3.6 1.036
2009 -0.9 0.991
2010 4.0 1.040
2011 4.5 1.045
2012 2.6 1.026
2013 2.4 1.024
2014 1.7 1.017
2015 0.3 1.003

Currency Exchange Rates
Data sourced from HMRC website

http://www.hmrc.gov.uk/exrate/yearly_rates.htm

e.g. 'Avera

ge for the year to 31 March 2015' as 2014 rate

Average | Average

Year €pert | $perg

for year | for year
2002 1.59 1.50
2003 1.45 1.63
2004 1.47 1.83
2005 1.46 1.82
2006 1.47 1.84
2007 1.46 2.00
2008 1.26 1.85
2009 1.12 1.56
2010 1.17 1.55
2011 1.15 1.60
2012 1.23 1.58
2013 1.18 1.56
2014 1.24 1.65
2015 1.37 1.51

Financial Data
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