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Climate Services for the Hydropower Sector
AGENDA

Introduction
5 min
Runoff seasonal forecast in alpine catchments: a SECLI-FIRM case study

12 min

Seasonal forecast of hydro resources in Colombia during strong El Nifio events: a SECLI-FIRM case study

12 min

Smart Climate Hydropower Tool: An Al-based service for hydropower production seasonal forecast

12 min x X
* *
* *
* *

Q&A + Poll = 15 min * 4 K
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Value assessment of

seasonal forecasts

Assessment of A
seasonal

Group A Climatological
“control” information
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A control case only utilises climatological conditions based on historical averages,
while a test case also considers individually optimised and tailored state-of-the-art
probabilistic seasonal forecasts
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Climatology Input

|

Actual Input data

Decision Making
Process

SECLI-Firm Seasonal
Forecast Input
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Close interaction with users

* Preventive
*Corrective
& Maintenance

Seasonal Forecast
Information

to build decision trees

Reduce Risk &
Optimise Cost of
Offshore Operations

Hs<3.5m
WS < 30 knots
Visibility

Pr>
threshold

Wind & Wave
Conditions

» Climatological data Probability?

* Model Outputs
* Proxies (weather regimes)

* Book Boats
* Schedule Teams
* Schedule Work

Position the
Company in
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SECL Wind and wave height prediction for
_/\/l,AVH RM offshore operations & management

Decision making

e This climate service
supports the decisions
defined in a typical
offshore industry
decision tree

e The visualisation is
kept simple to allow
flexibility in adapting
the service and its
delivery
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Map and graph view

Displays historical to
modelled seasonal forecast [
data on a world map at
country level

Ability for different spatial
resolution views on pre-
determined areas of
interest (cities and market
zones)

Functionality for session
recall as saveable ‘presets’
It will also display different
seasonal forecast models
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Mobile version

Identical to desktop tool but
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Case study 1

Heat waves in southern Europe
and energy generation

Focus: Heat waves in southern Europe
for energy generation and demand

Boosting decision making

products for the identification of extreme summer heat wave
ystem.

Case study 2
Dry winters in northern Italy
and energy generation

Focus: A mild, dry winter 2015/16 due

+ How can ENEL extr

The seasonal forecasting context

. L forecasts of
‘extreme summer weather such as occurred in laly in July 2015.

Sectoral challenges and opportuni

. y pric
production)

+ Power price management and hedging of generation portfolio —v

system over the Mediterrane:
France - the impacts on energy genera’

Boosting decision making

+ The main objective of this case study is to ilustrate the benefits
roducts to in

Case study 3
Wind strength variability in Italy
and energy generation

Focus: Dul

g the first days of March 201
vanabuhty in the wind regime over Italy

+ How can ENEL and Alperia effectively manage the risks associz
The seasonal forecasting context

+ This case study focuses on seasonal forecasts of precipitation a

Y over the Mediterran
for supply balance

Boosting decision making

plant cooling?

. demand model toext

of potential energy stored by snow and ice.

Sectoral challenges and opportunities
+ Power price management and hedging of generation portfoio —

+ Prediction of gas price movements in a context "

. s to ilustrate the benefits of ¢
a1 ety by b i e ke o 1

+ How can ENEL effectively manage the risks associated with extrer

The seasonal forecasting context

‘demand net of total renewables.

- Optimi in hydropower pr

. i fudy s o lustrate m
- products production in
for temporal forecasts will The i context

Case study 4
High/low winds in Spain and
energy generation

Focus: Sustained high and low wind ¢
energy generation in high penetration m

Boosting decision making

Case study 5

Strong El Niflos and energy mix
planning

Focus: Strong El Nifios in a South Ameri

Sectoral challenges and opportul

ies

+ Power price management and hedging of generation portflio -

* This caseshdy focuses on demanakatng the mpactof ushg winc

Boosting decision making

for a big utity wit ion assets
o eaoaaie e oot study will explore the value of this inform.

+ Managing o

Sectoral and

+ To know in advance the expected eneray production from renewat
the generation with conventional plants.

+ When will | need higher generation from nuciear or gas plants? He
‘complement the wind eﬂelgy’l Can | reduce my fossilfuel costs by
revenu

e
FRANCE

tudy is to lustrate the benefits o
" raduci o el v expacted amountaf o 1 1 o 1658

Case study 6

North Sea wind and wave
impact on maintenance
planning and logistics

Focus:
for maintenance

North Sea wind and wa

Boosting decision making

the use of vessels for offshore maintenance or supply operat

Case study 7

Energy logistics: wind and wave
conditions

Focus: Wind and wave conditions during s
months in the North Sea and energy logisti

Boosting de

n making

th tudy is o lustrate e

Case study 8

Winter weather and energy system
balancing

Case study 9

Water management to identify

periods of stress to the
supply-demand balance

Focus: The use of forwater
to identify periods of stress to the supply-demand balance
Boosting decision making

*+ The water lnﬂusﬂy case studies will exvlom the application of seasonal forecasting to identify periods
of stress o the Ui highight chronic or acute

Focus: The use of f
Grid Operator

Boosting decision making

the water system an
the experience of the consumer through supply restrictions
The seasonal forecasting context
. explore the abilty o identify periods of high

o,

. i .
better predict the UK winter mean electicity demand and wind po'

The seasonal forecasting context

demand and support preparedness in terms of capacity and demand management.

« This case study will also explore the abillty to identify acute stress (highly variable demand) including
heat waves or exiremely cold andor freeze-thaw conditions. If such conditions were predictable at

circulation forecast information for the United Kingdom (UK) Natior

timescale, it would help fiag high variabilty in demand and support preparedness in
terms of resilience.

and spring months, faciitating earlier decision-making and reduced «
ray sector.

The seasonal forecasting context

skill of

Sectoral

il be translated oy o
" Germane and wiee pwer.

Sectoral challenges and opportunities

w
156Dtembw to November) and spring (March to inthe N

gy mix.
targe

and opportunities

" of aufonomous water comparios, Tne sectr s overseon by the Offco of Water Roguiation LOFWAT)
which regulation. ulation.
The water businesses constantly balance supply of raw water with demand. Both supply and demand
have a significant dependency on the weather.

+ Ahead of each winter, the UK grid operator must estimate the dem

- - This il pointofvew ofthe Asset Manag -
The to 1o meet this demand.
+ For ofishore mantenance planring ) By dentying potentl iss 0 the system ahead of the winter, we
height and mean wave perod are mportant. This case s Sectoral and opport uce balancing Gosts over he winter period.
forecasts of wind (at 10m up to 100m height), and wave (m N N "
conditions in the North Sea, from a CIW\B(DIDQICI' and foreca N ‘working in

. y, the
technologies can be achieved in Colombia. This could help to ov
such as strong EI Nifos when relying on a single energy source.

The seasonal forecasting context

+ This case study focuses on demonstrating the impact of using se:
big utiities with a large proportion of hydro power i their portolic

and value of forecasts of
" possible (6. aflong load tme beyond 15 days ahead

Sectoral challenges and opportunities

+ Optimising ssel hire and
cporations and mainlonance plaming

+ When should the vessel hire take place, and for what period,

Sectoral and
+ To plan the future hydro resources during E1 Nifio-La Nifia events
+ To buy fossilfuels options in advance at lower prices to compens:
+ To design a future energy mix adapted to the local cimate variabi

[lwww.secli-firm.eu

(9

Met Office

effcient operational planning

+ Atpresent, the application of the latest weather science developments.
industry is traditionally very conservative, with limited use of fortnig
outputs, or even dlimate projections and teleconnections.
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Climate Services for the Hydropower Sector
Q&A

Q for Mattia: you compared with benchmark climatology runoff. How would your methodology compare
with runoff predicted directly by MME seasonal climate prediction systems collected in SECLI-FIRM?

Q for Mattia: Hi, | am Ignacio, Thanks for your presentation, Did you show results for just one alpine basin?
did you tested this methodology in other alpine basins? Is there any relation between skill of SF and mean
elevation of the catchment? Thanks.

Q for Kristian: results are very good. However when considering SST only (as you noted) the prediction from
the MME appears to be overconfident (so not all the variability captured); so one direction for
improvement appears how to better sample the uncertainty of the prediction. How do you plan to proceed
in this respect?

Q for Paolo: Could you elaborate on the ML learning methods used? Perhaps LSTMs?

Q for all three presenters: It seems to me that the forecast of "extreme" low and high runoff has the most
value rather than the overall fit of the true runoff curve. | would imagine a value added product when
focussing more attention on trying to catch the extreme low and extreme high and rare events
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