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AHistorically an increase in hydropower generation

2500 ' FIGURE 1: GLOBAL TOTAL HYDROPOWER GENERATION SINCE 1980
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Ficure 3.1: HYDROPOWER GENERATION BY REGION, 1971 10 2009
Source: IRENA (2012) Source: World Energy Council (2016)
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Current Policies

2025 2040

Table 2.2 =~ World primary energy demand by fuel and scenario (Mtog)

450 Scenario

2025 2040

Coal 2316 3926 3 955 4 140 4 361 5327 3175 2000
Qil 3 669 4 266 4 577 4775 4751 5402 4169 3326

2 893 3 390 4313 3 508 4 718 3 292 3301
Nuclear 676 662 888 1181 865 1032 960 1590
Hydro 225 335 420 536 414 515 429 593
Bioenergy* 1026 1421 1633 1 883 1619 1834 1733 2310
Other renewables 60 1581 478 1037 420 809 596 1759
Total 10042 13684 15340 17 Beb 15937 19636 14355 14 878
Fossil-fuel share 80% 81% /8% F4% /9% /9% 74% 58%
CO, emissions (Gt) 23.0 32.2 33.6 36.3 36.0 43.7 28.9 18.4

* Includes the traditional use of solid hiomass and modern use of bioenergy.
Source: IEA (2016)
Hydropower: social, environmental and economic concerns 8
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Table 6.2 = World electricity generation by source and scenario (TWh)

AHydropower projected to
Increase Its capacity but 2025 2040 2025 2040

MNew Policies Current Policies 450 Scenario

. . . Total 15 476 23 809 29 540 39 047 30 B86 42 511 27 6EE 34 092

re m a,l n fal rly CO nstant I n Fossil fuels 10017 15 290 17 175 20 243 19 183 26 246 14 113 2108
Coal & 005 9 707 9934 10 787 11 479 15 305 7062 2 518

te rmS Of tOtaI Sh are Gas 2753 5148 6514 8 910 6 957 10 361 6 466 5 389
il 1259 1035 727 547 746 580 585 200

MNuclear 2591 2535 3 405 4 532 3 319 3960 3 685 6101

Hydro 2619 3 894 4 887 6 230 4 817 5984 4994 6 891

A t f bl Other renewables 250 1 489 4074 8 041 3 567 6 320 4 896 12 992
n e_ rmS O re_r] ewa eS ! Fossil fuels B65% 67% 58% 52% 62% 62% 51% 24%
oart|cular|y wind and solar .- 0 % BEEEETE o :ox BT
:)VWi | | i n Cre ase Gas 18% 22% 22% 23% 23% 24% 23% 16%
Oil 8% A% 29 1% 2% 1% 2% 1%

MNuclear 17% 11% 12% 12% 11% 9% 13% 18%

Hydro 17% 16% 17% 16% 16% 14% 18% 20%

Other renewables 2% 6% 14% 21% 12% 15% 18% 38%

Source: IEA (2016)
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ATechnical potential,
generation and installel
capacity in 2015

ADuring 2015:
- 33.7 GW new installec
capacity
- 2.5 GW pumped
storage (2016: 5 GW)
-1,212 GW global

. B sereacpayinaw
cap aC|t_\( _ =R .
- 3,975TWhgeneration o
AChina largest
contributor

Source: IHA, 2016
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Electrical

A Abig advantage of
crerdy Log Diaree hydroelectric power is the
| ability to quickly and readily
vary the amount of power
generated, depending on
the load presented at that
moment

Source: Irena, 2012
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Note! Many different ways and
conventions to write these equatlor es"e»

Governing equations
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A H = Hydraulic head [m]
A 7 = Density of water [kg/fd
Electrical AV = Volume [{
Energy
— A ¢t =Turbine efficiency][
Energy e A ¢ = Generator efficiency][
A = Environmental flow deduction
factor []
A Q = Flowh?3s]
A S = Storage [fh
A E= Evaporatiofim?]
Mechanica| S A P= Precipitatior{m3]
Energy A PE= Percolatiofm3|
Source: Irena, 2012 A t= time
Ooo Do GEDQl 0¥ Y (B 5 0 ) (O 0) 00O[m (1)
D¢ 0 QEME@MINM Qi VA 'Qiz @ 0 2)
DEODDOORBDEADNQI ¢NEDHQT Q¢ & & 0 E[7] (3)
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Classification of hydropower plants based on specification type
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Electricity flow
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Run of the River plants Storage hydropower Pumped hydro storage

20171003 HYAIRRBEN IO SEE AMERINBIGHER AN R RRBRYMTORERE T ns o



@n S,
@%<?H%§§ - %?5235” p-‘- ‘ M U 8
t=31 Technologyverview

SeSe

Classification of hydropower plants based on head
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Single stage power plants Cascade/Multistage hydropower plants
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Classification of hydropower plants (Reservoirs) based on the purpose

AMulti -purpose reservoirs
Water supply
Flood control
Soll erosion
Environmental management
Hydroelectric power generation
Navigation
Recreation
Irrigation

20171003 Hydropower: social, environmental and economic concerns 18



