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Nuclear 1 - 1 -
Hydro - - . 1
Wind (onshore) - - . 1
Wind (offshore) - - - 1
Biomass 1 _ 1 .
PV - - - - . 1 1
CSP . . . . . 1 X 1
Geothermal - - - - - - .
Natural gas 1 _ - - . 1 .
Coa . - . |- '
oi = . | . .
Grids i i ) 1 -

7¥1)3=Severe Impact, 2=Modium Impact, 1=Small Impact, - =No Significant Impact

2) EREDAMITSIRBEHEL . BRNEKIEZEFER, /13) 11 FE BT +GridsD125if
& ¥l EC, Investment needs for future adaptation measures in EU nuclear power plants and
other electricity generation technologies due to effects of climate change Final report, 2011.
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&#l:Lehner, B., Czisch, G., & Vassolo, S. (2005). The impact of global change on the hydropower potential of Europe: A
model-based analysis. Energy Policy, 33(7), 839-855. 6
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~AEEMTHD (HREBIT. 2013), F=. EXARETSULOHENMET T
%o KFBRHBIBEELH B TIE— RSO RTLIMERSNS,

NE XA RATLERXAEN AT LOEAEDE,

& ¥l International Energy Agency (IEA), 2012, World Energy Outlook 2012.%:& KW EE KR, 45 (2018)
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Fig.  Wet cooling tower [GEA Aircooled Systems (Pty) Ltd]
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Fig. Natural draft dry cooling [GEA Aircooled Systems]

&%} Mielke, E., et al., 2010, “Water
Consumption of Energy Resource
Extraction, Processing and Conversion”,
Belfer Center for International Affairs,
Harvard Kennedy School of
government. Cambridge, United States.
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(pond, tower)
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100
5 ;) Other includes petroleum combustion turbines as well as renewable sources
such as biomass and wood derived fuels. In 2011, EIA began collecting cooling
0 | A system data from nuclear plants for 2010.

1960s 1970s 1980s 1990s 2000s  2010-2017  planned ¥ U.S. Energy Information Administration, Form EIA-860, Annual Electric
2018-2022 Generator Report. —

(=]

KEDIRILF—RIDSENL AT LDFELE(2017,GW)

coal FSAARITIKRAELTARL,
natural gas combined cycle once-through (BifR) ARXHZ LY
nuclear

natural gas steam turbine

petroleum
#¥1) Other includes petroleum combustion turbines as well as
concentrated solar renewable sources such as biomass
and wood-derived fuels. In 2011, EIA began collecting cooling system
other data from nuclear plants for 2010.
GW ;¥2) recirculatingl Zpond(ith), tower GRENE) AAEFEN S,
0 50 100 150 200 250 300 #F¥l: U.S. Energy Information Administration, Form EIA-860, Annual
recirculating  once through Electric Generator Report.
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7£)MOEFCC: Ministry of Environment, Forest and Climate Change

W EUK =R B4 (BR5R)
XKA:16m/MWh — KEFRICHELT200E

AB&Y¢Pv0.08 /MWh . & 770.0 /MWh
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80%
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204 2030 2030 207 2027

Note: Concantrating Soby Power (CSP) accounts for a nagliplbio share of solar generation (zs than I i the REmap 2030 scanariol
Fasat on lata fram [RENA (2006), IRENA (2017) Intarmationa Encegy Agency (2014), CEA (2016), CEA (20W4).
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1%
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m3/MWh

Water Withdrawal Intensiy

15.93t/MWh = K84 % D HlE
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Baseline IRENA IRENA CEA CEA
2014 Reference REmap Scenario1 Scenario 2
2030 2030 2027 2027

2.09t/MWh = FK25%DHIHE
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Ficuge 4. KEY DRIVERS OF CHANGE IN WATER WITHDRAWAL INTENSITY BY SCENARIO

lRENAzgeZBerence IRENz%ggmap CEASZ(c]er;anol CEAScenanoZ .H’y 7}(% $1 _LGDE& 3(\)]%

BHIVIRADI T (-10.9~-25.7%)
20% 7}(;%%”*&1“@3&% (-48.9~-67.8%)
-30% TSURHEDRE ( 2.4~ -4.1%)
= un XEMRAX=BEERAR

- -16.5%
/ .
I -~ 2.4%
-41% -31%

Power mix shitt [l Cooling technology Improvement  Plant efficiency enhancement

[RENA/WR) aralysis.
Note: avchuces large hydropower .

-40%
-50%
-60%
-10%

-80%
-00%

Ficure 5. KEY DRIVERS OF CHANGE IN WATER CONSUMPTION INTENSITY BY SCENARIO
IRENA Reference IRENA REmap CEA Scenario 1 CEA Scenario 2 . 7 t @ , N
2030 2020 2027 2027 l

o m— m— | p— e BAZIIRADL T (-7.5%~-25.9)
ol y 2o v 7J<;%£I]B‘i1h®3&% (+1.8%~+2.5%)
- . TS5 RhEDM L (-0.6%~-2.1%)
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Q@ FDIRILEF—FE(L, 2014F LHLE L TIRENAIXIFIX34E, CEAIX 2R E , ShE S
MICLDRBGDHEREE, KETHIZHFEITHIRGHERE. RIDENVEAEN, ETOIF)F
[ZBEWTKEIBELES,

B FARFEUKE PV (0.08t/MKWh, #&i%) . B 71 (0.0t/MKWh) , X 71 (16.0/MKWh, PV 2001%)

BEKE — ERAXDTRLH. EHIZKDRERHAKEIR

20144 (1801&8¢t) LLEERL TETO U F) A THUKEMNFH L, IRENA Reference2030(%. i#7KER
IKENE R, ERAXMNSEHLIOELD R /KHEKEZEDHIE . IRENA Reference& LB T S LA
N KEHIZKDEKEDETFIIEIREMapD T TIX8{E 13004t 4, 2014F LLLEL THUKE L
CEA-S1T95{(&Etj# ), CEA-S2T120{Et#B R4,

WKEHES

2014F £EEERL T, CEA-S2%BR<3LF A THEM, CEA-S2(X., 2030F 22D HREEITGES
MIKEE EL52005tHIB T 5. CcORIRD ETEZRTEIADEMERR K ADEIRTH S,
—77. CEA-S1(32027F (2622 F HtEIEMDIKEEETH S, IRENADL FF(F20145F L
#XL TReference2030( 40{EtiE, REmap2030/L30{EtIBIIENT, /KHE E D[R EAIE (LM
RO 2L <. BUKE R BEGLAIR (-71~-83%) ELLE L THRY /IS (-7%~-25%) . CEA-S2 (R &
L HIR-25%) DH M. KEBEEDHIBEG >z BREIRIT—ARIEERAXKYKEERELL
DBEIFEELLY,

XCO2#EHE . BAZSVIRDIEABRERIL, 3aL—2a—XIIEIZ79%,63%,54%41%, 2014
FELEEBLT, +10{Et, +8{E4TF AN, S1IEX3F At. S2(X2{E7 F HtElF,

“Generating power with solar PV and wind can achieve not only carbon emissions but also near-zero water consumption.” (WRI,2018)
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