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Projected Costs of Generating Electricity is concerned with the levelised cost of
producing baseload electricity at the plant level.

The LCOE methodology reflects generic technology risks, not specific project
risks in specific markets. Given that such risks exist, there is a gap between the
LCOE and the financial costs for owner-operators in real electricity markets
facing specific uncertainties. For the same reason, LCOE is closer to the real
cost of investment in electricity production in regulated monopoly electricity
markets with regulated prices rather than to the real costs of generators in
competitive markets with variable prices.
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Another way of looking at LCOE is that it is the electricity tariff with which an
investor would precisely break even on the project after paying debt and equity
investors, after accounting for required rates of return to these investors. This
equivalence of electricity tariffs and LCOE is based on two important
assumptions:

Constant Discount Rate

Stable Electricity Tariff

a widely used tool for comparing the costs of different power generating
technologies in modelling and policy discussions.... one should not lose sight of
their essential function...
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(2):BBNDAX: (LLTFIZOECD(MITIEE LR RNDEZH))

LCOE = Py = ¥[(Capital, + O&M, + Fuel; + Carbon, + Dy) * (1+1)] Proiected
¥ MWh (1+1)*
here thi tant, P 1s defined as the levelised cost of electricity (LCOE) GOStSOI

where this constant, Py, 15 dehined as the levelised cost of electrnic . ﬁellﬂl'alill!l
Pyrwh = The constant lifetime remuneration to the supplier for electricity; Electric"v
MWh = The amount of electricity produced in MWh, assumed constant; @El;IEIJ g I $ 2015 Edition

(1+41)* = The discount factor for year t (reflecting payments to capital); [3%, 7% and 10%]
Capital; = Total capital construction costs in year t; “capitalt” : overnight cost with contingency and
O&M; = Operation and maintenance costs in year t; | financing costs (e.g. interest during construction
Fuel, = Fuel costs in year t;
Carbon, = Carbon costs in year t; USD 30/tonne of CO,
D = Decommissioning and waste management costs in year t.

@z B AR QFIBEF AR (BIRILH®E) Cynea
Wind and solar plants: 25 years  capacity factor of 85% (JRFEE,85%EFE) B B
Natural gas-fired CCGTs: 30 years
Coal-fired power and geothermal plants:  40years | @ll CCGTs, coal-fired and nuclear plants under the assumption that they operate
Nuclear power plants: c0vears | in baseload. While it is clearly understood that many CCGTs are frequently used
Hydropower: goyears | I Mid-load or even peak load rather than in baseload, since the overarching

concern here is with baseload capacity, the 85% assumption is also used as a
generic assumption for CCGTs.
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Country-specific capacity factors were used for renewable energies, because they are * ”xﬁ‘t*”zﬁ ’L’ .

largely site-specific. 9%7_'_9(:E9<

= - 4
_ . . . __ X E-GridERERAFIEF
Transmission and grid connection costs were disregarded even where indicated. As noted earlier,

this report exclusively compares plant-level production costs. =

(EEDANZEI-HIE

Capital costs 0&M costs Fuel, waste LCOE 1_5 'i k 0) |% l’) )
and carbon H::.t E I— % - ~
Technology % 7% 10% 3% 7%  10% costs credit 3% 7%  10%
USD/MWh USD/MWh USD/MWh USD/MWh USD/MWh Table 4.9: Levelised costs of electricity for generating plants in Japan
CCGT 6.88| 10.95| 1459 | 771 | 171 | 771 | 83.90 0.00 | 98.49 | 102.56 | 106.20 ’ -
OCGT 437| 657 853 | 439 | 439 | 439 | 12615 0.00 |134.91 | 13711 | 139.07 Capital costs il G) e Heat —
Coal - hard coal 951| 18.03| 2597 | 914 | 914 | 914 | 4836 0.00 | 6701| 7553 83.47 Technology % 7%  10% 3% 7%  10% oot credit ®% 7% 10%
Coal - lignite 1.89| 2254 3246 11.07 | 1.07 | 11.07 | 43.08 0.00 | 66.04| 76.69 | 86.61 USD/MWh USD/MWh — USD/MWh
Solar PV -
residential roofiop | 12810 | 190.01 | 242.81 | 33.46 | 3321 | 33.06 0.00 000 | 16156 |223.23 27587 (CcaT 582 1400] 1868 538 | 538 | 538 T50) 000 113321 113842 [123.07
Solar PV - Coal -
commercial rooftop | 9247 | 13116 | 176.27 | 24.15 | 2398 | 23.86 0.00 0.00 | 11662 | 16113 | 198.13 | | io oo oo | 1536| 2797|3979 | 1852 | 1852 | 1852 | 60.93 0.00 94.81 | 10742 | 119.25
S?JiLZVnZJﬁEZd 2296 | 108.23 | 138.90 | 19.06 | 18.92 | 18.83 0.00 000 | 8202 | 12214 | 15713 glulcle:;!—ALWR 21.05| 4599 70.92 | 2743 | 2743 | 2743 | 14.15 0.00 62.63 | 8757 | 112.50
- olar PV -

Onshore wind 42.49| 58.86| 72.93 | 34.67 | 34.67 | 34.67 0.00 000 | 7715 | 9353 | 10760 | | residential rooftop | 18204 | 265.87 |338.12 | 36.06 | 3573 | 35.53 Lt 000 R
Offshore wind 96.97 | 134.34 | 166.46 | 49.33 | 49.33 | 49.33 0.00 0.00 [14631 18368 | 21580 | |SolarPV-large, | 1,000 | 1838 | 23958 | 5162 | 5105 | 50.75 0.00 000 | 180551 | 239.43 | 290.33
Small hydro ground-mounted i . : : . . : i i i :
- run-of-river 7768 | 171.98 | 265.42 | 41.10 | 4110 | 4110 0.00 000 | 118.78 | 213.08 | 306.51 | i ore wind 100.32 | 14786 | 189.14 | 34.24 | 34.24 | 34.24 0.00 0.00 |134.56 | 182.10 | 223.38
EarLgne_:fw_frctzr B e e e - 000 | 6508 | 12316 18080 |Large hydro 80.17 | 19159 | 298.82 | 22.57 | 2257 | 22.57 0.00 0.00 |102.74 |214.16 | 321.39
{Cdﬁ'ge‘zgfr';”e_b")gas 3527 | 50.28| 62.77 | 32.93 | 32.93 | 32.93 0.00 -43.20 | 25.00 40.01 52,50
CHP engine - biogas  51.63 | 80.41| 103.38 | 59.74 | 59.74 | 59.74 0.00 5175 | 59.62 | 88.40 11137 /]\
CHP engine — mine A %. ﬁ
cas 22.06| 3175 39.75 | 2855 | 2855 | 2855 | 000 | 4620 | 440 | 14.09| 22.10 CRAY-BROZEREDOLCOEE ﬁ"n
CHP steam turbine -
ool b 81.35 | 114.93 | 144.48 | 4111 | 4111 | 4111 | 106.88 | -150.75 | 7859 | 112.16 | 141.72 Hjﬂﬂ fk E &)OECD(ZOlS)
CHP geothermal | 186.64 | 290.14 | 392.66 | 7758 | 7758 | 7158 0.00 3136 | 232.86 | 336.35 | 438.88
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Table 3.13: Levelised cost of electricity for wind generators

1. Net capacity may refer to the unit capacity or to the combined capacity of multiple units on the same site.
2. Investment cost includes ovemight cost (with contingency) as well as the implied IDC.

T [ e e e e
Country Technology (MWe) (%) —— (USD/MWh)

3% 7% 10% 3% 7% 10% 3% 7% 10%

Austria Onshore wind 26 60.20 84,65 105.21 1.36 0.73 0.46 28.00 89.565 113.27 133.66
; Onshore wind 24 69.66 | 9782 | 12172 156 0.84 0.53 26.67 97.89 12523 148.92
Belgium Offshore wind 39 97.06 136.30 169.61 2.18 1.18 0.74 53.33 152.67 190.81 223.68
Denmark Onshore wind 10 34 39.17 b6.09 70.81 0.87 0.47 0.29 14,26 54.30 70.82 85.36
Offshore wind 10 a7 69.49 108.00 142.76 1.21 0.62 0.35 2723 98.02 135.85 170.33

France Onshore wind 12 27 45,99 68.72 88.23 0.75 0.42 0.26 22.15 68.90 91.29 110.64
Offshore wind 500 40 91.40 142.05 18776 157 0.75 0.42 39.95 132.92 182.75 228.14

Onshore wind 2 34 M55 | 65836 | 7262 | 093 0.50 0.32 34.67 7715 93.53 10760

Germany Offshore wind [ 48 94.85 133.20 165.75 2.13 1.15 0.72 49,33 146.31 183.68 215.80
Hungary Onshore wind 10 25 58.49 82.47 102.92 2.97 1.87 1.30 32.31 93.77 116.65 136.54
Italy Onshore wind 16 30 49,59 71.18 90.03 1.09 0.59 0.37 20.61 71.29 92.38 111.01
Japan Onshore wind 20 ﬂ 98.32 146.91 188.60 2.00 0.95 0.63 34.24 134.56 182.10 223.38
Korea Onshore wind 9 23 82.78 118.58 149.77 0.00 0.00 0.00 28.86 111.64 147.45 178.63
Offshore wind 100 30 140.06 200.22 2652.47 0.00 0.00 0.00 74.41 214.47 274.63 326.88

Netherlands Onshore wi'nd 3 33 41.51 58.63 73.05 0.29 0.16 0.10 26.26 68.06 84.94 99.40
Offshore wind 4 43 89.49 126.17 16747 2.1 1.14 0.71 40.71 132.30 168.02 198.89

New Zealand Onshore wind 200 40 39.94 59.68 76.62 0.77 0.37 0.21 14.49 55.20 7453 91.31
Onshore wind 2 25 41.96 62.69 80.49 0.81 0.39 0.22 18.26 61.03 81.34 98.97

Portugal Offshore wind 2 39 89.65 133.96 171.98 173 0.82 0.46 88.36 179.7% 223.14 260.81
Spain Onshore wind 25 24 b2.47 73.69 91.70 1.18 0.64 0.40 2786 81.51 102.19 119.96
Turkey Onshore wind 60 38 29.43 44,71 8.1 8.67 710 5.95 21.38 59.48 73.19 85.43
Onshore wind 72 28 5770 8773 114.43 0.00 0.00 0.00 36.24 93.94 123.97 150.67

United Kingdom | Offshore wind 347 38 69.83 106.19 138.97 0.00 0.00 0.00 52.08 121.91 158.27 191.05
Offshore wind 833 39 74.67 113.08 147.94 0.00 0.00 0.00 61.15 135.82 174.23 209.09

Onshore wind 50 49 20.94 31.28 40.16 0.41 0.19 0.n 11.37 32.71 42.85 51.64

Onshore wind B0 43 26.1 39.01 50.09 0.b1 0.24 0.13 12.98 39.60 52.23 63.20

United States Onshore wind 50 35 32.75 48.94 62.83 0.63 0.30 0.17 16.08 49.46 65.32 79.08
Offshore wind - shallow 42 70.58 105.46 135.39 1.22 0.8 0.33 31.15 102.95% 137.19 166.87

Offshore wind - medium a5 72.21 107.90 138.62 1.25 0.59 0.33 28.88 102.34 137.37 ne773

Offshore wind — deep 48 80.38 120.10 154.19 1.39 0.66 0.37 33.81 115.58 154.58 188.38
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