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Challenges in RoR plants

* Run-of-River (RoR)
 Mountainous areas

* No dam or water storage
» Cost-effective and environmentally friendly energy technology

However...

v" Production subjected to the run-of-river flow

v" Minimum technical inflow of the turbines =#nough water to remain operational

v Extremely high inflows w=water will have to be “spilled” (a lost opportunity for generation)

v The operation has to accomplish with some environmental flow requirements.

Climate forecast information can provide a solution through the use of a
Climate Service (CS)
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Co-development
/0\ process
O

Data providers, service purveyors
and potential end-users were
involved in local meetings and
Multi Users Forums, during which
end-users closely participated in
the design of the tool and local
data provision. Co-generation
leads to a correct scale of the
forecast information and the right
tools to convey it, which results in
a more effective knowledge
system but also a more robust
knowledge and contextual
applicability of the seasonal
climate forecast.
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Pllot application

v Three small hydropower plants
system located in Poqueira River
(Southern Spain), with a generating

capacity 10 - 12 MW.

Sierra Nevada Mountains

v Managers normally take decisions
based on historical information of the
Inflows.

Forecast data sub-basin

—— Hydrographic network

C  Waterintake -

® Hydropower plant

v Water availability very heterogeneous over the years:
Annual precipitation regime highly variable: 200 to 1000 mm. (Pérez-Palazon et al., 2015)

Mean annual fractional snow cover area for the period 2000-2013: 0.9 to 0.16 m?-m~2. (Pimentel et al., 2017)
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Poqueira Home

Information 1: River inflow, knowledge of the water available in the system
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Information 2: Environmental river flow, compliance with River Basin Plan restrictions
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Information 3: Discharge, water available for energy production
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Information 4: Spilling of water, giving managers the opportunity to quickly tune up additional turbines

lshil Forecast Mode O 002 coare@uco.es

Poqueira Home
%2SHYMAT Fed —— Bt =3
o /
. —¥ — 2
Smigl el N ! : ! -—F
mall Hydropower Management Assesgment H’&tﬁ; | .____"' "y ;.i \
o Hx
" el i S b af <
Information of ... E N i
“uk
Hydropower plantop = — gy AEER . .
jt ;‘ '-IIII.
.-'.l-.l-..l-.
Variable = —
Spilling of water = -
[ | Forecast
2.0
2001-2002 18
1.6
Graph 1.4
1.2
—
T 1.0
0.8
0.6
0.4
0.2
(— - E_E
Sep Oct Dec Jan Feb Mar Abr May Jun Jul Aug




% SHYMAT

Potential benefits of using seasonal forecast data to inform decision-making in small hydropower plants  UNIVERSIDAD b CORDOBA

Information 5: High production / shutdown periods, for maintenance and repair tasks planning
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Information 6: Energy production, for market issues
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FInal remarks

Seasonal forecast

Hydrometeorological information

Historical, real time and modelling data

Hydrology of the basin and operation data

Operation supporting

Anticipate the operability for (1) maintenance and operation tasks, (2)
compliance with environmental river flow restriction, (3) the use of
additional turbines

Prediction of energy production

Estimation of production from river streamflow forecast information, (4)

for market issues.
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