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1. Viesgo Introduction
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Viesgo Generation assets in Spain and Portugal
Wind, Mini hydro and Thermal power stations
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Viesgo first in class in 2019 GRESB ranking
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Peer Comparison

Independent Power Producers / Europe
. Maintenance & operation —
Vies go 1 st Out of 236
Produccién Out of 19
Electricity Distribution Companies /
Maintenance & operation Europe
Holdco?

GRESB Model for Viesgo Produccién

<
-

GRESB Model for Viesgo Holdco?, S.A.,

All Infrastructure Assets
Out of 393

All Infrastructure Assets

Out of 393

100 GRESB Score 100
\ \ ]
h(\ : ... 100 Peer Avg :43 :
bty :"‘L. S
P 0% V. e Le% o
r *\‘*. w :\ o . W L .\\
. p ‘ Y ;
- 1Y N $ ALY
\ . k- \ 4 . P Y
SRR SEOMIEAT 1=
A ' \‘.“ . : # Lo ’:
" . ' -
. N, N,
", Ll 3 e .
F o ..\' N ‘ﬂx\ ~
-‘-u" \.\.\ -‘.',— b
e ® ) e * .
(s e ‘
0 1] 100 (] 50

1. Viesgo Produccién not included

87
o 100

GRESB Score

Peer Avg :67

. This Entity ’ Peer Group Avg.

GRESE Universe

100

+

VIGSGO

® Peor Group

* Eurcpe *

o,
. .u '..-

L]
. o’
...

....-n
...o.

s .
. .

[ srese sverage
&



S VIesGO::-
Efficient distribution grid operation initiatives T

2. Dynamic Line Rating



Dynamic Line Rating - Rationale V|e§Go

— RES installed power vs. Peak demand Viesgo: Demand & Energy Balance
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Viesgo RES integration ratio is 1,6 times higher than Spain average. Ratio is expected to achieve 400% in 2024



Dynamic Line Rating - Fundamentals

—— Dynamic Line Rating principles

v' The maximum capacity of energy that a line can transport depends on the wires temperature

v' The action of the wind causes the wires to cool down, which allows to transport additional energy without increasing the wires temperature.

v" Dynelec allows to operate overhead lines above its nominal capacity depending on local climatic conditions, increasing wind energy integration
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Dynamic Line Rating - Results VIESGO:i

— Impact on wind energy integration capacity

Meira-Ludrio - Curva Mondtona de Carga
Enero-Marzo 2018 Standard Rate
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« Continuous +50% line capacity increase without impacts on wires
* System cost is 0,5% of equivalent grid reinforcement solution
* Viesgo reduced grid constraints due to wind generation from 1155 hours in 2011 to 0 hours en 2017

* By end of 2019 dynamic lines rating will be deployed in all the 132 kV grid (1.111 km)
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Dynamic Line Rating — Deployment Plan
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Efficient distribution grid operation initiatives

3. Other initiatives to improve grid operation efficiency



Low voltage energy balances to reduce non —technical losses
Leverage smart meters deployment
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Low voltage energy balances to reduce non — technical losses VIESGO;:i.

Next steps

MATHEMATICAL METHODS APPLIED TO LOSSES PROFILES ANALYSIS

a * Finding customer responsible for losses profiles shape in every MV/LV transformer.
a « Determine changes in customer consumption behaviour which are not perceived by the transformer meter.
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» |solate technical losses from fraud to increase the hit rate of fraud detection
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Self-consumption for auxiliary services in primary substations
Improve grid resiliency and reduce technical losses
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Electrification of distribution operations fleet
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Efficient distribution grid operation initiatives

4. Effects of distributed generation on power losses



Effects of distributed generation on power losses
Viesgo Case study included in CEER Report on Power Losses — October 2017
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Figure 11: Absolute value of losses compared with distributed generation capacity in network
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Figure 12: Absolute value of losses in percentage based on power demand + net export. Comparative
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Figure 14: Viesgo's proposal for a new formula for the incentive for losses reduction

2 New Methodology Proposal (Viesgo)

1
Current Grid Losses Methodology

Losses = ) Borders -y Demand

% Losses = Losses / ) Losses

ENERGY BALANCE EXAMPLE

GWh IN OUT | NET

DSO-TSO 115 400 -285
DSO-DSO 400 850 -450
GENERATION 500 0 500
WIND-DSO 2,255 2,255

[TOTAL BORDERS | 3,270 | 1,250 | 2,020 |

|CUSTOMERS

l

[ 1,850 | 1,850 |

LOSSES

170

Losses = ) Borders - Y Demand
% Losses = Losses / (3 Borders + 3 Borders (OUT)

1. CURRENT METHODOLOGY

ENERGY NET (IN-OUT) 2,020

CUSTOMERS
Losses
% Losses

1,850
170

8.42%

2. NEW PROPOSAL (Viesgo)

ENERGY IN

CUSTOMERS + ENERGY OUT
Losses

% Losses

3,270
3,100
170

5.20%

https://www.ceer.eu/documents/104400/-/-/09ecee88-e877-3305-6767-e75404637087



https://www.ceer.eu/documents/104400/-/-/09ecee88-e877-3305-6767-e75404637087
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