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4 World Hydropower Outlook, 2023
5> Pumped Storage Hydropower

6 Antal, 2004

! Pumped-Storage Hydropower Plants as Enablers for
Transition to Circular Economy in Energy Sector,
2020
2https://climate.ec.europa.eu/climate-change/causes-
climate-change_en
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2 Pumped-Storage-Report-NHA, 2021

! Reservoir
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4 Hydropower Special Market Report, 2021
S International Renewable Energy Agency (IRENA)

1 U.S. Hydropower Market Report 2023 Edition

2 International Energy Agency (IEA)

3 Pumped Hydroelectric Storage Turbines Market
Report 2030
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4 International Forum on
Hydropower (IFPSH)

Pumped Storage

! National Renewable Energy Laboratory (NREL)
2 powerChina
3 National Renewable Energy Laboratory (NREL)



| 1 T PPN Mﬁg_g“"°)l"°“"‘/ﬁ'°°)bJL“‘/Q‘)-"L;‘—‘O)J°L?3]‘"5ML_;°J‘C‘D]‘“

GY-YY by soil yo T)ml.la' B15{ TR IRVRTRSS (RS N Vo

VL SRRV RTWSA RPN W R o
sr9y 2ROl b (21Gy alg wb aS ax ol ogzg b
3 Vb adgl IS ale w4 5l Jold Lo 2l (l
Jyl oy90 laanie ool i Sllee laasje
S50 50 el Shn gleojle b b ye sloas e Jols
Gay 5 3k b Glopd 4l slaolSy s
Sz y cual g oy S 5 ool logs
02 65 slanie il ot 4 il dai,s
‘M@QsiJuluwjméuo}uwu.\m
5 SIS Ay wdle 4 WS o Sguow 1) HlL w,
YD olsy @ipl ady 4 baye Glles sanje
elaiz] vgx a4 1) AVl (5 I8 alo s a5l as
G oogd oo cel Y o)lge LS 1o iggo90 (pl 020 o0
2y 5 8 59, (HSn b e, 55 655 ol 5l LoAE

Deds Fdgize QT slols

S8 lo B duadi’ (glam o8 I3k () JSi

2By (510,053 daals glyay95 5L

(A4

VLo 3y 355
I I I I 3053 B/0)

2018 2019 2020 2021 2022 2023 2024 2025 2026 2030

V3 35Lbe cansy 15U o511

T2 9ed Gy &5 5o tpue

o) g8 bl y 2lEr Goms- e L
5 d 4il> (slagts) 5708 5 (el 5 05l
P G 3500 AT 055 g (e (31 el
b AIS) sl axals Bl e st e 9tk

(V¥ Jlo 5o @l Gilwo s Glacs s

Shas s slwl sl ol b)) —
ooy bl Comomn, 4 Jdln S5y la !

gl plesl drwgs slaanT s 0wl aiS e ooliiul

B2 Sitwe 33 (sla6 59l o8 dmnlio

o & LIS 0 b bidgo 09b 0 el a5 alge 5l (S5
5 0,8loc lie gl floie 4038 G 0 (6,l08 ke
sloan S plo b awslie jo ol bl by saab)l5
edlone goze 5y9lss g laaje daclls 09,5 IS
3y o g e (Gloysd Ay o8y,
SR8 byl g ilee s bz lags gl
ol oa; aps \) Lg‘oj.::}f) 4...9.1; olf”.:.i ‘_gl.li.;Le
S Sy g 0 o ads ) dodad Lo (ol Y Jgo
plo b awslio o 1) Glopumd aals o8y 5 0,8 4 pamio
aS u_nli;.a: AR 0 OL....’ S9> g0 (_g)’L.ao).::}f) (5L"°k5)9]()'é
By SYsb oo Job lp (ko loanie o
5o L;‘oﬁ:}fb a\.».,o.b olfs).:.; ‘r‘,...»S‘SA o5 6“’):?-""5 4.».@.1.;
Gl S Ol (48 o a4y il ails Gu)i:b
SIS0k slp ploaiog) .l Sasail js (&35,
Y )L:\f )'| wLo} ‘_g‘).} ‘_g‘o).z_'}fb 4.».4.1., olfsﬁ.i o 6)95
CYYY S oss

oy doli' (olg i (59 iy S

N @Lmu“)b- b 6“’)’.‘:’.'5 d..m.l: Lgl.malfjﬂ.} LENTY
e 96,08l p (gaiws g0 yo o > cpl sl g9,
SISl Ml

Sloysd

ol gy o

Jo b T3 slo s anals slagrm s b laleis
OF & b Q] [ ..\....;)6,0)_]4',_; @ g Cel GO5r0 YoV

2 Marketresearchfuture
3 Pelton and Francis Turbines
4 Closed Loop and Open Loop

! Pump it up: Recommendations for urgent
investment in pumped storage hydropower to back
the clean energy transition International Forum on
Pumped Storage Hydropower Policy and Market
Frameworks Working Group: Global Paper. (2021).



T D PN XY S Y RS P BV R TYR L PSP WRIN E

Yo oldee SO IV Lo ol el Gl ey o0 FUON |

ol D130 Gilwe S Sl Il 85, ase ol b

S g ol Gl B S el il il ey ok o ead

Jbo slp ol it B YYY Jlo 5l Sl b
S a0 0gzge bl b gollas .ol 00iiS pguai a4 VoY

el Vo oo g WlglKo Vove/Vee (ol alitio (§ 9 0 s d tSl'“tS)ﬁiO'é‘ Ao Lo (V) Jgu
IFPSH WG.3 sl b 135 :anko

Cloret 5 .l bopsd bopsd 5L 0,55
. o ° o
Lga\é)by) 00 yid (Slgd 2 Oy 2 O > A RS wolfjﬁ.i
oad &b Sl (550 on-S B
s dsls , Slopzd
) CAES | RF asslils Oy (LFP) . o
S &5l Gilwo eSS g5
Ve ye Voo Voo Voo
Vo [lgSe Ve e e
\'/u_zlslin \'/u‘g&» \'/u\sl.ia \'/ulslin \'/u\sl.ia
el
el el el el el
y 3 a 5 Solal
2 v % A
(TRL)
. g_)L..; 6‘)9 st)ul LngC,%J.g@
& O9R e =S5 =S5 =S5 Sl .
Pl &
L oL L L L n (siSly s S
ab ab ab ab ab ab olow 9,0 CuliB
Yo/ oY/ SN yay. AS Al Wgmgd 215
B obnl o sl ol
<\ geeIVE. V¥ V¥ V¥ $0..AY-/A- X5+ ST O
) L oS Wy | slack e
Vo Vefey BY - yra Yoou VYAV - o b cloas o sl 5,SLos
Y- Y- 1 'Y ) ¥ s o8 o
(UL
sl s 7 ke
YAy 1+ A Yaa¥ YOOA o580 YYoY e SRR T
(SlgsksS 1,¥0)
5 5] elle s o yLes
Y Veq ¥aq YO8 YO8 Y- Sl SRR T
(SlgsksS 1,¥5)
9 pond ol A s
YA AYE Ny VWY f AAY Y. 1 Y9) &S claas o
(JlSlgeks Yeve
Jlad o o 50
Gl 1 SlasleS 1Y)
AA - I VEAY- VIVY. Veav- vy Ao Ae yae Job
Fhysgs s PSH
(oo o
5 glolo pw 7\ Lrae
VAY V- AQ FAAY Y- YEV) Y.y e SR T
(SlgskeS 1,¥5)
sl elasle - o loass |
13 Veq Y14 Yo Y¥Y Y- SRR SRS
(SlgslS /,Y0) T
9 el Sl any e vy
YAD AYE IR72 LAY ARY Y. 1 Y9) &S
(Ul Slgskes




| 1 Mﬁw")l‘““/]ﬁ-@a)bJtﬂ/u‘flg_;‘—ldfdfj)*‘jb\*‘gs‘-l‘:‘bﬁ“

Cloret 5 .l bopsd bopsd TR
o o o )
b a5 oo 03 L8 (glon ? 0y 2 0y $rbops ks oS5
oo st Sl (550 on-S B
sl Jslw ) ¥EN
) CAES | RF 450l O (LFP) . o
S &5l Gilwo S g5
\ \ \ \
Vel Ve e e
VelollSe | Ve lollEe | Ve IlsEe | Ve lollSe |V elolslSe
el
el el el el el
Jle shasle pos e
Gl 5 SlgslS/)Y0)
5. I F- -0- AVY- yay- Ao A yee Jsb
P b &5 5 PSH
(oo

ali laojgn G wpsarwg 4 K00 e Ml S
ol 4 bgspe &l e s axlge T L lousd
SYLT o Jlie ol 4y ewl agas slooss s plxil 5l
o590 (J8 gl @)+ i (wlel p 1SG pal caxie
Olyyie GgmaeS jezme Wb Jhadye sl psd als
Ao Jd b bl jemme cnaiz e s U108 551
el gl p Gz (6059 ST jamme CBL jo .S cdl ol
opdledy 025y Jsb iy Jlo g b ds ol (S
ISty Gl & Genjlame o0 sboisn
ol (S gl oo plol pdyasaes slagss il (b s
olaswy audl colu lp i b Jlo oo b il aiejls
soign £ ol (o rols & hile (Jbo Sle 51 (oS
Loplizes 213y 6o Cato aliee Soeads
B ooyl Soop o)8en T JLad o550 Ol ke ygmanaS
sl a5 leesyy 5l s 0T ln ) jome s9a0 an b
S ook wiwe Blas g s slacgogass
Slop>d areli Glaolly s drng slaces B 5 o tllz)
YV wa

s YYY Jlo yo 2lGy 655! byl 51 (g paizko
L0 39 lo s anoli’ (glaolSg i (b S Wi

ool ps 30 gz cad b Gl KSYF 1 s VYY Jle o
DS V5l G Jold a5 sy 500 0000 4 Ole
VN s Jlo 5Lk ol cnl osdien slamels (g5luo p3

o dnoli' T3 g5lwo pusd Slezr 513k b3l H(F) S

o (Y3 gakae) 034 duals (1G53 (Sl )L ojlasl

1,086

ki oy ©3) o sl ple
Gloysd

ael ool s 59, i mre slogilly oo
ol8 g, e (s aiile SDars 4 e o0 c(slo 53
Slo o33 duals (slmosg plos Ly 5 (anddS j0.0,8 o Lol
Jsb 0 0 SO Plas el aiejls g o po e JI= 50
Iy ale0g, s $59lsST &5 Wog ol slaailssy,
09.>5.A 6‘0)00 d...o.l; 6[&0)9)4 uL.}Lc )..S‘ olaGAH
5 om Sbeladl gk 51 sl ol wles S 20
059y uol:> Sloludl 43|)‘ Lu Oli».u.\)) S g2 ale ol
el Q‘/,.,_?

3 Challenges and Opportunities For New Pumped
Storage Development A White Paper Developed by
NHA’s Pumped Storage Development Council, 2017

! Statista
2 Federal Energy Regulatory Commission (FREC)



| A TP Mﬁwo)l.o.u/pﬁdjbJL»/L)‘)J‘@TOJJOL?jJuﬁML;oLC‘D]wA

Sloyuzd aeli sloolSg 0 5l oolaiwl b ,guaS 51 S 5o
Olgi oo Lo jo o jeiS pl alex 5.l aolidl Jb o
2,5 o Lol 15 0,lge @

dwilyd @
5 Cales sl 00,8 sosbie S Tl ansl s Sdgo
B ] 0o ﬁl.?u‘ 6‘0,»}& 4...4.1; 6[.%‘-@...“....» 6[@0)5))
Sar By o5 Glooms 51 K YoVY s
. . R L
S Oms Oeese Orpss (nl A5 D (agsd g res,S
Sy Leb (g Wb &S 0 ey Lk Ol
V08 5l lag] (soudgs @508 g wileads Sluyg,ds Suax
Dgdoo w6 G g Cod b a3 A ogu
AL s by el 3 g 45w oo Lt Lapladl (]
Syl g T Ll Jlis 4 dacs gl (Glayigse s
J.:J)J;A?{S LS))“‘ aloa aQ b el é}} QSJOJ‘) 6[90[)45)..:
wodyb nall cpl ol cass (S lasl palS
ko G a5ed 5l Cole g )kl G el 4 Wi s
S S Lol llugs b aglge 5o

g @
et Sl oS98 fliagd Sdgo Y YT osle o
0,5 B Slopud aols sl pinns sloojg s (Gdwsl
Slo 3 aali glaojsy U aws oo ol dya g8 oyl
A )b walite glajsome 4 by o danin Sloreal ;o
e olye ]y lopSd aals gy izmen g g
Colom b aS o (Byre € sogas BoaY (513500 yun
G Sleas C8 b liagd jo ojpze wax wnl
Ca ke 5 Can rame 5| ilis e Fgaio 5 | ol
VY il @ sipn S Sl sl 6)lKen Sl s o
4.».4.1) olfﬁ).:.') B u‘ﬁli‘o Yo u.d).lal)ls;fo—‘ )Yo .))L:.L:.a
o 4t licabl g 6 lasb 4 b ot T Ssle (sl 053

Lty o

059331 ALl 4y oz Cud b SIS Yl Giow o5 Cul
J I Lol sosSol 3 Jle QT ooy S, 05l
L;’jd)" olfj).u stLw‘M:b).’oo).ﬁmf ul:.b.n)jw
.Ai‘oé).g - od.l.;j 69)4 LgLCbASV.w )

FS5 ) Qe 3 ey VO Sl s a5 W30S adgi 3
.\.\.QQLSA

olize ez Ol gl 5o A jsb g Lol 555 50
Y @ oy YoVY Jlo o g sl o) ool i

Cad bl il 00,5 (6,00 10 5 was Cud b SIS
Slareli 3lao 35 SIS A I i ol (o o
doli glp jeiS cpl S Blasl caimolis a5 ooy
slasl cpl do sz el Blaal ulu! 5wl glo 53
byl SIS YV by wilgs o Vo ¥ gano b pld)l
3 e e Y 538 ol 5,8 st Ko 55
bl a5 S (5,985 LS wax sk SIS )
ool Gamng 0,5 Bl ) gy JB o
Jho lare by dolsl ey b glaads (g5lwo pud
Slagul 0 Sn oo, sl el Ll
sa,l5 g oyls adises bl jo slawl (gjlwe
A plosl Caws jo Wbl g pudd 50 55 (60
Yoa Sy bl sz g S50 50 Yl bl ool
Glroggy aloz 51wl ool alol a8 b IS
Sl YVe sojon @ (lpies il (nl 0 S5
e Jeo ozl Sl VA o3 5 LSl g8
JeoS5 Jl )0 58 S5 Gloodsy 5l gk 0,5 o)L
O VY0 U YYY bl o cwl By s
i b (6,550 pladl o wie Cdgs i (5400 0 500
45 00,5yl (Gloyed anali slrojgn )50 4o 1) 055
Sloyuzd dali 0l8g 0 Coedl 4w aS 5 s pl 51 Lis
Sl 00 g aSS Sleas &l o

Slo g dnoli ol5g i 31 colisiwl yo Laig,y (w431

3 Mloty

! Grand’Maison
2 Polska Grupa Energetyczna (PGE)



| I TP PRS Mﬁwo)l.o.u/pﬁdjbJL»/L)‘)J‘@TOJJOL?jJuﬁML;oLC‘D]wA

Jyeio (Koo 39250 slaojgn (s3lsl 5 02 slaods
Lgd oo b ol

35 oo (SlglKe £A0) Lgiie ;o 7 SulS oSy, 40
oBgye 9 W) )l p0,00 & Hge oly cia 5l axly
9 Sy bl 4 ST 50 (DKo YY) YF ey, 01552
P55 ez s U gy 4508 @ o aly ()5
IS a5 1 SlglEe 1,00° adss bbb b glc gaze
GBS S50 S ST gl sle el 059
byl 5 Ve F a5 Canl YU 5ts b iens 5 ol
50,5 delys JEie Synsd b 4 SISl 2lGy
Doy (6100 00 4 VY Jlo jo 09, 0 Ul

oSl
sl 1815 50 Koo S8 YO+ 2155 olSg,m S
Y0 Vopegellone (slo S ali of g b salgs
e b 0y Ol g Gy ey g (SlglSe
Y gbssen syl g VN aST s (s slacs s
Sy (G0 o0 4 Vo VY Lo jo g Sl dnwgs
ey ®

aals o555 S clo slp g 5 g B o5
byl b slo s
aal> Sladllas .l 05,5 (55540l el Yo YA Jlo o]

19 0 500 7o, a5 DI Fo e P

(hemetons ) i ooliliine; (ST ns a5, 2
plil 035 dnwgs 5l i B Sl 4 Jlail 5 (oloz]
bl 8 dnsgs uils] lawgs Slalllas (sais 50 040 oo

9 sa el lall dangs SOb 5 bl (5 135k

Sp e

ol gtwsr ain Sdgs o)l S a5 5k (lea
00,5 yiitie |) €gloyd aali glaolsy arwsi gy
101, sl e dnels ol s il Lo Lol g ol
Caromsy &3 32 450d 40 il pdy i (6550 el pleo]

5° soges 0 pslina plowl b Lol g0 Yo VY cangST o
Ol 4 oSy elide ;0 Dawaily (65, (55lwe 535 0550
b Ll i o gl € (29 (5 551008 0l &5 ey A
2Lk wezly cod JhEl o g2y KB &lse
bl Yo YF Lo b aS 5,5 odlel cdgs ol g0,
QB 5o drwgi diey (l 5o (G 1T Al Jeped sl 1,
S e | B o w6550 (g3lwo 3 b
oo Gl BIL (gloyusd aali oS g s dnsgs 51y (slod s
)| S 0 8 b bawgs VoYY Jlo o cod b olgle
Wl S50 )0 oS arels olg s wam Cod )l s
Ay 2le Il 1,0 Fe ay
&l g ygabee Vo Jlo (raals S T gl ol ol 28
el 05,5 @, T IS JTsS Slo i3 acels oSy, 039,
oelogls Wigs o )lle V.0 51 o (6l ke ps 4 LS aS
03,5 2l o (550 ytebi symme WISl Sy 51 8S o5
V00 + 0995) (65,5 Celuwdlggd S Ve el (ol el
WS adg (ol
ol55 25 039 Sl 395 slaaaliy 55 WSS oS 50
5 aallSul o Slgle A0+ s b L AL slo b aels
63,5 yme | 65luo S cob b CelulslSS YV L
Ew

lolls e
J5 VLo G adsi slae,0 #Y sgam ol 55 sleelSy s
3 cad bl e 5l i g 00,8 u-*-"l-’ L, oLl s
Slel doblS Yo VY azog a0 JSi5 1) jeuS S
sl S 45 8.5 o |y S 3 53T ke S
S IS Gl sl sao,e VO gyl SWL
oz 5l Lastl e B g Slaptns 3 Llyd al

| 6‘0).490 4...0.14 olfsj.u 9 ‘5»10)4 ‘_gl.holfs).u

8 Champlain Hudson Power Express

® Abdelmoumen

10 Office National de I'Electricité et de I'Eau Potable
(ONEE)

1 Vinci Construction

2 Andritz Hydro

13 Tunisian Company of Electricity and Gas (STEG)

! Drax

2SSE

3 Coire Glas

4 Gilkes Energy
5 Earba

6 Keeyask

7 Romaine 4



| T PPN Mﬁwo)l.o.u/pﬁdjbJL»/L)‘)J‘@TOJJOL?jJuﬁML;oLC‘D]wA

gy Glopsd Al cele OIS YF/OlILS
S e UL Rl B8 air )0 (e e
Cedyb SIS O cul 1B adiisS She laadl s
IS 5 oo el sl 45 A eal3 1) (g3lee ped
oS 039 Jol el o Canl (S w2555 (6550 sl
S5 Silwerd b (S ) i Glye @
el Yo VY pabian 0 od o a3lid oz 50 1G5
5 998 JeoSS VoNY Jlo U 09bioe (s 5 oS
ey S 000 4 VYD Jlo b ol (ol sal> e
PO

Cabyls 4 SIS VD 5 i ez ToTY Lo o
oS5 SIS ALY Gimes 5 0938 955 B lae 2l
il o g0l el s odle 3,5 ALl (glo b arals
BY-VY Jlo 3l 095 Soeasd 5 Sowlee sladsel
a5 0,5 i lopumd dali 0,0 (gdmwgy 5l Y TO
Y & Plom 1, glo w3 aali o8y 05 00l cual cud,b
Jlo 50 OIS VY. sg0m 5 VY0 Jlo o Ol &S
SIS FRY L aslio j0) oy anlegs uslidl VoY
(s

S5 0981 &5 T pliel SISV E o5 oS!
5 el oad el byl Sl e 2l o35
CS b ooles )0y JolS (50 poppr 4 V- VY pslios
Vb e SHb S el Jl o T gk, Sigll
2 45 ol IS S5l ggd ol g 55 ol U 4y (G195
Siglly ailsag, 0 255 aSL SIS T oI5 n Slasnls
Ol oSSl ot daleS Jate o ()8 0 50
PP n (et e (oS5 Wi sasgerne
ol @B G 0g dalss ez 50 55 ool 5l oy
S e 3Ll FOF U ko JB b b (sl ls 059

deli oy guls a8 slal sl boolid
5 Sran gyl Lol el ASd ()l 3 lopss
sle 1y slong sladesdlgiws Sdgs (golasdl @bl
sl 03,5 12905 ()] danogi g5
SE sk @ Glopd aeli g ol J o
g o0 Sl Jgaio aV3lels jobo & 5 0ais 55l e
5 Sl GBL Gln 1) pleacogs bafesdgtus ()
doli solgn (Garwgy U aips oo &) el dewsd
S gy |y loysd
Slr Glopd aeli o, (il Sloss gilu I —
S o S
e Cablis b go Sloas 5 YIS oLl cbls,y —
alog, 5l @) slogsd anel o5, (6l 5L 550
aast lp Sl n s e 3 b ae2lge poe
395
Gy 0sd alss oles eyl gdrwy g ololis —
Ly i cosldl Jo als 5l osliial g o9l slacal
Sloyess dnali oSy i (anmgs I Sloids sl
VAA Bl Yo¥Y o b i o5 ool oads o50,
pleal 5l Sl Gl lopsd anels ol5g,0 SIS
AL Sl il 5 0,00 5L3 (00555 5 (o0 (555
O Br U5 ol imizen 918 d925 5 o8, cnl Sln
a2 g ol g 00,5 6,555k 1, 955 (slas g el 98
VoV s 0 dilBog, oo (slo s d aeli Jodly g oS
Slr ok 058l slaculs o5 o o ol Sl
Lol S92 50 53 AilB0g, 5l )l lanels (g5lwe o3
Wl @
Sy 3 S G &S 5 glee S b L
Olizen S o Wil 5988 ol )3 pdynass (65l gouss]
GRlS |y S JU5 by 5 08 oo g 1, Sy (555
bl Y5 eskee VY wadjissS Slolie ns oo
8 Olalllas U wilosls olas! bl gazog ;0 S0

o9y ey 0590 50 2l § S erenal lp |y oS

4 Kela Photovoltaic Power Station
5 Lianghekou

! Borumba
2 Baihetan
3 Yalong Hydropower



Y A e e Mﬁwo)l.o.u/pﬁdjbJL»/L)‘)J‘@TOJJOL?jJuﬁML;oLC‘D]wA

olesle sl 00,5 s plisass 55 Gisu o
Bl sln Shs> 48505 Garagew ol 551 Garws
WYY a5 0 oMl Y- YY Lo o .0,8 odlel a5 i
oo ol bl azly Sas8 (25 sleessn 5l Syl
loauds
Jlo 50 JoeSS sl 2l 15l VYAD ol3 5 5059
by 2150 Slawl opl ool ond ools 3 ,law Yo YY
ol Sles Sllas 068 o (5,15 20 400 ﬂSIj\)L.; AR
5 Yogaome Culgiun b 095 Lol (e S0 bwg
PV r:l;d\ S i )5.L= 4 "bl.> Sjl::.SBI u;l;u AR
plavg o
Gr SIS Fe bl Jeuily 210 @b pling jo
6L®ol§5ﬁJ§M)bY‘V‘ JLvUéj)@)LB-U‘n-\-")‘&‘)
Voo S0 (SosS 2lir ol Joli) 25y
a5 Kl Oy08 ghrwss b luly oy SIS
WS o sauuglgl 1) glaeli (g5lwo S g 0 slaienis
YYY Jlo jo Lss G, jlasleids)
Sor G Gilwopsd Glp Gl Olas
ou duols
Silwo S o5 2lEn odd aeli (6958 (5ilwo S
C;LQJJB L ables ‘5‘).3 J S Jdo s as S| ng/,.'»l
Sl 50,8 wold g il plaan g5 sl
oo;;,\.l.?éy}m.b ‘_g)L:.M.u‘ 4\_‘>5_»).»_>| (_gLQJL.u)O ‘ASV.M:
JEPSCHIPRE S S RO I RN
Glwo > aslm gwlw lag Canl o3l (65,
ol 3 oS Sy e ]y oad aeli ol
pe ool Ol nl Gl Fr e @l
w230
P VC PYOWREPRLE) BT KV PRSI BRC R
P e G lg e Glop anl JIGn 65
e s san T Glaal 4y Sliiws 5 55,3l 108 Jagns

> o 0 anl ol eedld CE L s (gediRddnwg
Tl oSS aely (SlglRe B0+ (s059 dangi S
SETYYY Jlo yo ol eole aS w)ls 13 ln, ol
Yo o)l VeSS san e b lgn (nl ol valys
e Sl @55 ads glaalls 5l (S IS 5]
Cyee 3 p Socwd 5,58 Sl (el sl el
o Sl el Sgo Slatay Sl 3 sl 09 oo
VoY Jlo b 5588 ol s (550 0l Sy 0,5 il
A5 SaS asls ol @l g b
S35 e ln 1) 995 Bas (8 Sdgs FAVY Lo o
Jbas,ode g VeV Jlol oo, s VO 4 pdyasass
30 Suals ae o VY Juls  Slal Glaal ols jzl58l V- Fe
VY ol aje aS ol el oYY ST o gjlwe usd
] l.i.»)./oi )Yo Q)L:?.L#A

oLl e
byl SS9y Wb G adg olol kil o
Oles 5o s Sl o358l 6l g3 (Glo S aels
byl game b Slugul aw ol Jlo ,0 000 55 05
Sloy>d anli Sl Arv gosgn alex 5l K00
S o st 1y Tl plil o T sSSigll s
plxl Jolss o mmiw ol ganlllas ol Lol Gloal
5 039n Joe 0 eelidine) 9 (S Glaew)
aols ooy sl Vo mhaw (contde (Ahb sarwss
a5 Sl 00l gs")‘l‘ GlaigS as 059 ol .l (lopud
Y o gaie LYY L V-V bl oo
b amwgs (155501 Yo eubis AYAF) b o Lls

3
slailslg pasly Glawl Jlasl (65,50 g ylojlu (g3l yo

Sl Jeline sbml g was slas l8 b p > (sl

S Baleh

® Sarawak Energy Berhad Power

7 China Gezhouba Group Company Limited
8 Untang Jaya Sdn Bhd

L Prime Infra

2 Wawa

3 Vajiralongkorn
4 Kanchanaburi



| f T PPN Mﬁwo)l.o.u/pﬁdjbJL»/L)‘)J‘@TOJJOL?jJuﬁML;oLC‘D]wA

5 SWL sl Solel (b el slaask sl
) oad aali 216 oy Giloo S (5yskd i
16y ydol g g Al pledl O

4Su...u VDLM:).’) el QS’—‘dJ) (55)...» 6)Lwo).._‘>.) MT)IS r:LCb‘
b oausS oW ol o)l g als sp,abp o)9e
aols ST50 Goms oo psd Sluuls slacas b
Slalllas ol Jolds 5 ol aiiS aels g3 4 1, ol
soolgn @lp g Glaple Qlolid Gl ot
wodle 4wl 698 Jlail slaolly el 5 ST
alisen slasles o 6,50 5 Sinlen a5 Slacewlow
Sleas sains &l glocs 18 alox 3l isS o gy |
ol Sl e layglnl 5 B o lla (o5l
e (55975 Holaie

f e yloazxo Gllas>d F

Lg d.w.:l.n.c 39 03 du..o.L» QS‘TOJJ 65).‘.: Lg)l.wo)_,.D-Q b;‘
shewd GlacS g p (e 655l ilwe S slaaiy S
2l ol il 355 oo Srgire S L (5,518 K
b 4 e jlaote Sl a5 wiS ol Lol
plsl Juls 5 ool WIS 5 arg 390 IS
sl amocun; OlSl 090 50 gal> 2la )l
W esbow onl dilaie o] (59, s Sl ol ol
s ,5ld g aisS solaiwl Jlaul sl bs, 5l cpizman Wb
Slagul oo @bl gals gl 1) sl gle
..\J).S )15 aQ ol cL..A.Li ‘5;“5).‘ 69).4 ‘_;)L.uo)_.po

O35 wlp e logdll Cudyl sy cnl (gilee S
Ll oLl canlw 0S5 o w238 Jlasl (65,31 b (glooss]
Slacalon (s gl (ol b s o wbiw Slas 4 4>
Sl arwgs (g5, Jlasl sbbaise; o 1, sole>
plesl ( Jbo el slap sl wlosass 5 L >k
LS 1l s jlass Gllasde g (63,40l g 4l

Sy 5l Ll b a ol oboladl ol el

0 ol el o159y Silwepsd WS i)
3todlil 5 Lol o a8 e 5o pdyasass 550 008
sle 5l x eolawl ol gancin ol o
od e Sl (See 1) piyna
@l garwg 4 ) 05> azgi Wb oIS culs
i Ol ]y ond aali (1G5 S5 il S oS
5 SIS oyl 2als sl os s 51l S5 )
s ol i o 5 5 55 Jgou

UEA VR P YE IWIVIA |

0 ol 130 (5553 S5lue S (00 7S LSS
ool e el gl leyy Ay el
ir 6 ilwo s wax Slael cole oS cwlon
ail,8 olwosl ales 51 (69,150 ol a5 0iS Gagis |,
yodle .l azog b Jbo O 4l 5 (2059500
o S AlS edi b g 1) olacaslas wb o)l
shaetans; Sl 0 eS Glal (§576 4 «lapnls
il 4l 1 (590 e 2y 9

iloalais 9,150 (=10 ¥

Sl 5o ead aeli (G s Silue S plol
ol Slaclais g 5k (b ) (A (o 2 il (G
ey @ hk alyie 5 Guilsd b LS el
O 53 el (lgB S 09l Jolo pliebl B us
bl 5l G Sl (Sen GBS cnl ls Se2g die
2B Sy Sjlwo ud Lawgh oo Sl Bloas Cewyo
5 23k Ok lapsle 655k 4 Sslane il aals
Gaboles g il 3 ool @Sl gyl wsle (60)l5e
Olyyhe g b Joadlygiws Wb uizmed 005 5 0 1y (65
Sl p>d Slasl eIl 5 o Shee (glp i,
g gog odd dnali o150 (595

: o ol lop S ¥

0ad aali 1550 (698 (Gilue D gloessy Ganuss
SRSl ol a0 adgl aylopus siojles
b S gy |y Mglys o el slopiilSa il
by Jbo S 9 @iz ) pogas sl liS by
ol ol (S 3590 ol i 2alS | baogs s ol



| IR PPN Mﬁwo)l.o.u/pﬁdjbJL»/L)‘)J‘@TOJJOL?jJuﬁML;oLC‘D]wA

10- Pumped Storage Hydropower: A Technical Review.
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The Outlook of Investment in Pumped Storage Hydropower and its trend

Seyed Hossein Sajadifar*!
Amir Shamlouei?

Abstract
In recent years, global warming has become more serious, and climate change

issues have become more important. The consequences of this warming
trend, along with the growth in population, have caused various proposals to
be put forward to develop renewable energy sources to achieve sustainable
development. Introduction of pumped storage hydropower (PSH) is a sign of
this trend. These plants can store excess energy when demand is low and
release it when demand is at its peak. In recent years, the development of
these power plants has been followed seriously, and it is expected that
investment in such plants will be increasingly high in the future. Due to the
importance of meeting climate goals and reducing greenhouse gas emissions,
the development of these power plants that produce electricity with minimal
carbon emissions is crucial.
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