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DEFEADT=D DOXIRPMENZ 72 %, SHLZEACITIZTEDITEIIA S/ & ST b, R
BRI BT O, JSEGRE, EHENIOHLERTH D Z L0, BRSO a A e PO#LA
THEATH D, 2018 FFEIEEE CIHRRFASIEMEE % — (LCS) 1, 2EICAH L TV DHK
2,700 DEZBMF LD H B, Gk EICHE L2 L% Fihe LTHERT2Z 12k, <05l
L7k EATN a A &L TR TE 5 Z L an Lz, ABREETIE. 2EENFRIZOW
THHFE FIRE R K EDEZERIMA R L . DMK EZT T, 612, 2D XD REPpKREEZH
BKFEE LN, BRI, ¥ LOKEOFRAFEE A EZ -ROEEXMERE L 2 A M
DWTHE L,

ZOFEF, AT X0 E = A M 39.5 [/Wh~44.5 [/Wh, 8 = A M 19.4 [/kWh~20.4
M/kWh & 72570, ZiUE, 2018 FFEIREETHE L2 X ORI 15%ITH D03, HEISEED
TRICED S HIZaA N T ORMPD S, Fz, 2EOEEXMAEO ST 747 GWh/[H]
(5h) / H~2,170 GWh/[5] (5h) / B AR T & 72, Z DFEFRIT LCS 371 L7z 2050 SE DR R FE B
AT I (FEIREIRO CO, PEHH EBLR L 80~85% %) 1T HE & I d EHEMARE (360~510 GWh/
[ DLETH Y kB EOLEERMEENTICHDLZ L ERLT,

KB EIITERAEREE L AT L THY A%, B R ORGSO HIEAE, 2 2 NOEERD
BfRABRE L oOoRELRGT L, WUIIREZHmRET L, EBHFEAVRZ L TN 2 EBRUETH
%

Summary

Worldwide, there are an increasing number of countries that have variable renewable energy (VRE), such
as solar power and wind power, accounting for over 20% of their annual power generation. Although in Japan
it is still only about 6%, in the future, the ratio of VRE will increase with the large-scale introduction of
renewable energy, so measures to stabilize the power system will be necessary. Power storage is considered
an effective measure for system stabilization. In particular, pumped storage power is advantageous in terms
of storage scale, response speed, being a power source with inertia, current cost, and other factors. In the
previous report, the Low Carbon Society Strategy Center (LCS) showed that many decentralized pumped
storage power plants can be constructed with reduced cost by using a dam suitable for pumped storage power
as a lower pond among the 2,700 multipurpose dams distributed throughout the country. In this report, the
storage capacity and distribution of the pumped-storage power that can be developed in all prefectures was
investigated. Furthermore, this pumped-storage power is referred to as new pumped-storage power, and the
storage capacities and costs were calculated when various conditions such as power generation facilities and
dam water usage were changed.

As a result, the construction cost was 39.5 JPY/Wh ~ 44.5 JPY/Wh and the power generation cost was
19.4 JPY/kWh ~ 20.4 JPY/kWh, depending on the conditions. While these costs are about 15% lower than
the costs calculated in the previous report, there is room for further cost reduction by optimizing the operating
conditions. In addition, it was estimated that the total storage capacity nationwide was 747 GWh/cycle
(5h)/day to 2,170 GWh/cycle (5h)/day. This result showed that there is greater storage capacity of the new
pumped-storage power than the storage battery capacity (360~510 GWh) estimated to be necessary for the
low-carbon power supply system in 2050 (80~85% reduction from the current CO, emissions originating
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from power supply).

The new pumped-storage power is a promising energy storage system. In the future, it will be necessary
to consider the installation of pumped-storage power, taking into account the diffusion status, regional
characteristics, the relationship between cost and storage capacity, etc., and to properly design the equipment
and operating plan.
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BRI REEIX, X LOREKEED DR RS 72 LW EBRICHTK TE 2 F&ETH DM,
ZHNZ ZZBWTIE, A ERE=FIKBEBHEKBREOBENRH V. FIK ETEKOM T D
FEREZFFOZ L AMETH 5, KR EITHKRFOWAKFAT AR L L TE T TBLAETHD,
—J7. FIKRBEEEIL, TOXLOFHATELKEDZ LT, K4 LOMF/KEITHIKE BEEZHERFT
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B3 S OBAKFIE F DI K A2 B RUIC B Te 2 A Cld R K 0 FKR A BIT R > TRE STV D,
—F7. FIKROBDRIEDHF L TIE, FIKE & EAIIKEREITF CHERZW, FiEKIEERIC
AT 2ZHNZ DIFIKEENZNEE, FIHTE 2KENE L, TAKOBRPEHIO X LTl
FIRBEDN D72 BEEINDT=OFHATE DKREN DR, &HF LOFIITKEEIZOWVTIE,
HIMEBEETARINTNAR, FIKBREICOWTERICLY BAs 2 tbh0 . — RIS T
—HZDANFREH L, Lo TH 7V ALY AFRER X AOFIKEFE & H KA RO
fRE R L CREO X AOFKEEEHETE L, ATREE/KEOZYMEEZRT,

F 2% () KEPFEENEHT 5 2EOEE 7T KRDOZ LZHOWTRIKE R[] & ARk E
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HHKRBEEOF AL 87% TH Y . Frf/kIEE THIAEN D HHIKEED 30% DM (H) 1%
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£2 2E7KROFLDOFKEECAMTKEREORR
((3) KERFREBOIDFRZE © & ICEFMERO)D

KZ 5L HEITKE (103m3) = (%)
FIKBEA | AMETKEEB | ABx100 | A&
FIARIN ERRE L 115,500 175,800 66 JBIK = FlK
RRIZT L 85,000 85,000 100 JAIK = FK
TARE L 120,000 120,000 100 JAIK = FK
BERY L 50,500 50,500 100 JAIK = FK
RRA L 31,010 35,890 86 JBIK = FlK
BES L 20,000 20,000 100 JBIK = FlK
BERS L 13,220 14,140 93 JAIK = FK
i BT Kt 26,400 26,400 100 JAIK = FK
F LA L 56,000 56,000 100 JBIK = FlK
EIRA L 58,000 58,000 100 JBIK = FlK
REN fELA L 366,400 380,400 96 JAIK = FK
EEY L 5K 61,900 150,000 41 JAIK = FK
BRI A Ls 44,000 44,000 100 JBIK = FlK
BES L 68,000 68,000 100 FlKDH
LRI & L 55,000 55,000 100 JAIK = FK
SN FES L 28,420 28,420 100 FKDH
REHF L 11,300 11,300 100 FlKDH
N LA L 49,200 49,200 100 JBIK = FlK
FEFS L 19,100 23,800 80 JAIK = FK
BES L 13,300 14,300 93 JAIK = FK
mESY L 12,700 15,400 82 JBIK = FlK
HEMA L 15,300 18,400 83 JBIK = FlK
—E5 L 26,800 30,800 87 JBIK = FlK
BES L 36,000 58,000 62 JAIK = FK
SEI BEHES L 158,000 289,000 55 JAIK = FK
R INA L 24,000 24,054 100 FlKDH
FAY L 9,000 16,000 56 JAIK = FK
PNIIEWN 11,000 18,000 61 JAIK = FK
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~ 10 L (50MWh/£/[El/H)
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CE. DRI TR A | md L0057 b % 2 T B a T 1) AEREE
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A (b |PMEEBIEA (BFHM)  RR/Ny 275870.45) ERI2(p37,59) IBHIEMM1,463F)/ m*+ FE £ 4092328/ m°=3,791F/m’
FF 2k, KEay -8 (m?) =(a+2x1)*x (d+t)-a’x t
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= KEZOM(ERM)  KEEEEERDO30% HRL pld,20%Z OIEE OFHE L L THEETTD30%
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MoKOsEHER (EAM) (RIS EAM122,000/ t ) x (Bok O 8kEE)/10°
MkAZoft  FEBKOERD25%(EHFM) #HH (p32)
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— RERIEE (5HM) RPEEH BECLYL/S3 HRI, F2.90 =1.49 x (@A HN)/ (BhE=)")""%/3
FEBRTEE (BHM) OKE+HEHK) %055 #1411 (p36) (CkEIHRH)+FEHIEH))x0.55
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6. B KEBEDFAAELIX FOREK
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D TEHAFEZITOEIRIZZ OFENL b TW5, BATFTREE /O KT & #%EH O
DNV ZTL 2 LN 0B, A% K ORPOHIERAEIC X 0 SRS 13k~ 72F)
ATHELINTL D, ZOXIRFEOLNFOENNIL D T A NA~OFEELERITHGTT D,

6.1 1 B 1EHBK/EETHENSDIFE
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REf] 2 2 7o L ZIZOWNWT IR MO BEZHET S, Zo%a EoOBEREIXF U TH D503,
R E WIS RIEZ < O EEZE/KT 5720, KB/ BEMOBREIRE SHEE LKW O
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120 120
= A ETKBEN10% HREI R+ (A/Wh)
100 F == H AT KBEN20% HfEIR + (FA/Wh) 1 100

BHETKBED30% HfEFEIR b (FH/Wh)

BT KBEN10% FHEIX b+ (FA/KWh) =
2~ 80 r ——EMHAEED20% EBIARE FEMWh ] 80 =
= —— AHEKERD30% FKEIR b (FKWh) T
5_3, 60 | {1 60 _:,Z'
X m
& 40 | 1 40 I{g{l’
e

o0 | m 41 20

O 1 1 1 1 1 1 1 0

1 2 3 4 5 6 7 8
1B 1Y Dok / BB h/ED)

1% 7= W D57k /FERE (h/E]) 1 2 3 4 5 6 7 8
BEWMIFKBRENI0% FEsazx b (F/Wh) 110.8 80.7 68.7 62.0 57.6 54.4 52.1 50.2
BEIFKRENI0% FEEIARX L (A/kWh) 33.7 27.6 25.2 23.9 23.0 22.4 21.9 21.5
BEITKBREN20% FfEIR b (B/Wh) 87.6 63.1 53.4 48.0 44.5 42.0 40.2 38.7
BRETKAREDN20% FEEIAR L (A/kWh) 29.0 24.1 22.2 21.1 20.4 19.9 19.5 19.2
BEWIFKBREDNI0% FEazx b+ (F/Wh) 78.1 56.1 475 42.7 39.6 37.4 35.7 34.4
BEMEAAED30% HBEIRX L (F/kWh) 27.1 22.7 21.0 20.0 19.4 19.0 18.6 18.4
EABEF A (%/E ) 3.4 6.8 10.3 13.7 17.1 20.5 24.0 27.4
BHEKBENI0% BARHAMW) 30.5 15.3 10.2 7.6 6.1 5.1 4.4 3.8
BIFKBRED20% BARHAMW) 61.0 30.5 20.3 15.3 12.2 10.2 8.7 7.6
BHEKBEDN30% SAHI(MW) 91.0 45.5 30.3 22.8 18.2 15.2 13.0 11.4
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100 —e— EMEKAED0% HHEIR L (Awh) | 100
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~ " P ~
< g | —— EMEKAED20% FHEIX + (H/KWh) 80 §
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E £
X 60 160 Z
n X
W40 | 140 &
"
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ok /FERE (h/E/R) 1 2 3 4 5 6 7 8
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BMEKBENI0% FEIZ b (F/kWh) 15.9 18.0 19.7 21.4 23.0 24.6 26.1 27.6
B kBED20% HfFEIZ b (F/Wh) 87.6 63.1 53.4 48.0 44.5 42.0 40.2 38.7
AHRITKBEED20% FKEIAZX b+ (F/kWh) 15.0 16.5 17.9 19.2 20.4 21.6 22.7 23.9
BEITKBED30% FEIZ b (F/Wh) 78.1 56.1 47.5 42.7 39.6 37.4 35.7 34.4
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BT KBED20% FEAHAMW) 61.0 30.5 20.3 15.3 12.2 10.2 8.7 7.6
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