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Vegetation Management REN’s Strategy

REN and TERRITORY

REN
and the
FOREST

Eucalyptus trees represent
27% of land occupation,
followed by cork oaks with

23% and maritime pines with
18%.

>35 000 ha of right-
of-way

Bushes, pastures and
forest are the dominant
land use, occupying
about 37% and 27%,
respectively.

23 500 ha (+66%) are
located in forest
areas
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REN and TERRITORY

Prqqa

Luxemburgo )

Mo Chequia

- ; Ucrania
Eslovaquia _

Munique - Vi
. i ratis

</ Austria -Bydapes ‘ Moldévia

Hungria S
gl Chisinau
‘Eslowénid 7 ¢
o Romenia
Croaciaf ./~ B
Bosniae |/
Herzegovind.  ggarvia

RS

Montenegro'.
K030y Bulgaria

REN Right of Way in o 3 R | . fm R
Forest Areas ‘

Portugal®— Grécia

Alenas Esmirmad
Aenva

23 500 ha e

Gibraltar




REN b4 «c00
Vegetation Management REN’s Strategy

IVM STRATEGIC OBJECTIVES

LEGISLATION

DL 82/2021
Infrastructure protection against
rural fires (SGIFR)

SUSTAINABILITY

Integration of REN's NATURAL CAPITAL,
based on the principle of creating
shared value and promoting Ecosystem
Services aligned with REN's strategic

SDGs

SOCIETY

Compatibility with Local
Communities and Environment

STRATEGIC
OBJECTIVES

LEGISLATION

DR 1/1992
Guarantee of Electricity
Transmission Network security
conditions

LEGISLATION

DL 11/1994
Guarantee of Gas Transport Network
security conditions

SECURITY o '

Adaptation of energy
infrastructure to climate change,
namely to extreme weather
phenomena

COSTS

Cost Reduction through Increased Intervention
Cycles (=3 years)
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ROW Reconversion

v" Since 2010, REN has converted over 4000 ha of ROW from fast-growing
species into compatible uses, that promote social, economical and
environmental values.

[l STONE PINE
B STRAWBERRY TREE

% Bl CORK AND HOLM DAK

B OTHER OAKS

Benefits

B OTHER BROADLEAVES
v" Enhancing the value of the territory
. . . . B OUVE AND ALMOMND TREE
v" Promoting well-being and income for landowners and local communities
8OO 721
v' Ecosystem services provided by the new plantations 700
o0 479
3 500 395 4 424
. g™ | 299 33611 278
Reconversion Roadmap T e 20 e B E -
200 : - - _
v'2010 - 2014: Stone pine in coastal areas w7 Il
a : —; : — = - = ; = : o
v'2015-2017: Oaks and chestnuts in Northern Portugal P g R A R
YEAR

v'Since 2018: Strawberry tree, for its hardiness and economic value
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Invasive
species
management

Riparian galleries
restoration

: E}zo|dgicat~l§¢stofati§n
of Native Forests
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Increasing Resilience of Assets Facing the Risk of Wildfires

Average of 5000 fires detected per year near
REN infrastructures

Almost all network is affected by wildfires
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Increasing Resilience of Assets Facing the Risk of Wildfires

REN Forest Fire Alert (2017)
The Problem:

Notification on dashboard of . Focus on the point of ignition

wildfires detected < 5km REN R 2
Infrastructures i\‘-,‘;,i ‘ Lt
n No information on where and when it NS GEOREN

is going to impact the infrastructure

SMS of wildfires detected < 2km
REN Infrastructures
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High volume of alerts e
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Increasing Resilience of Assets Facing the Risk of Wildfires

rePLANT Project (2021-2023)

v Eight infrastructure monitoring and fire detection systems were

installed

v A Decision Support System was developed to anticipate when and

where wildfires may impact the infrastructures

&

real {or not)
ANEPC event
Forest
Wildfires
Natonal
D

(infrastructure, regicns, teams,
geographic context etc)

REN){ 24

6 -! alarm event
= REN \ s
¥ A Visible —— Realtime notification,
o and IR alarm event S— Decision Support map presentation
Cameras ‘ System
- call
== 4 simulation
J ' Y
IMFIRE
Fire Spread |
Simulation | '
5 hours Setvice
GIS Database

WebViewer
(ArcG1S Web
App Builder)

12@9{1

LUNIVERSIDADE B

COIMBRA

A

WebViewer
(ArcGIS Web
REN App Builder)
-~ Cperaton
Room
(frontend)

Other
Entities

Surveillance
Field Teams

(mobile)

-t e

T —0

Main Camera

*Smoke and fire detaction
with Al based on IR and
visible cameras

Ultrasonic *It works 24/7
Anemometer *Detection of more than
*Wind speed and 10km, with uninterrupted
direction {zt 10m operztion and continuous
and 40m) 3609 scanning
| .
.
U —

J Lol bt : 1 Secondary Camera
—— ; *Tracking events based on
— .

—— visible camera
o ; - *35x optical zoom
capzbility
o ':‘;
Weather Station

*Wind speed, air temp. and
maoisture, 3tm. pressure,
rainfzil, bearing, solar rad. and
electric. discharges detection

*whereness: (@ PLS:;NT
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Increasing Resilience of Assets Facing the Risk of Wildfires
transForm Agenda - P1.6. CENTRODEC (2023-2025)

Install 80 infrastructure monitoring and fire detection systems

Further develop the Decision Support System to anticipate other risks and impacts for asset management
and protection

Create a Business Model to provide services to other entities

Create a Decision Support Centre to manage and provide Decision Support Systems as a service to REN and
other entities.

. Natureye
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Robot for IVM in REN'’s Stations and Substations

Point of departure — IVM within the installations
IVM using manual means
Cutting or plucking + herbicide

Objectives

Reduce human exposure to herbicides and risk situations
Increase Operacional efficiency

Solution
Autonomous Robot with cutting and spraying functionalities
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Robot for IVM in REN'’s Stations and Substations

Timeline:
Pitch at REN’s INNOVATION LEADERS 2022
Specifications defined in 2023
Development started in April 2024

Next steps
First operational tests 27" November
Deployment in October 2025

e e

W =5 : j . g fé /
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Robot for IVM in REN'’s Stations and Substations

31CH D

ROBOTICS

RGB Sensor ....c.pf.... o : g
LIDAR SENSOr  rersuermermssmimenrssgion.! BRES , Central Processing Unit

------------- Inertial Measurement Unit
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Boost the Adoption of Electric Motorization in the Forestry Sector

SP ==)-= ' Innovative solution for electric mobility created and developed by REN that enables charging

FAST POWER electric vehicles directly from Very-High-Voltage transmission lines
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Boost the Adoption of Electric Motorization in the Forestry Sector

s 3

ULTRARRAPIDOS
@

¢4 h PCEM. Mobile electric charging station for heavy machinery
— - Charging Stations:  __ PCEF. Fixed electric charging station for forestry trucks
SP _—— = '~ PCEP. Portable Electric Equipment Charging Station
FAST POWER
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O atrroesd Gguinades RENY B4 ¢ transborm PRR £ 5Siricousa
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OPTIVEG Sustainable Optimization Of Forest Operations

v" Increase the productivity of vegetation management operations by
reducing costs and contributing to the achievement of strategic goals

v" Reduce the environmental impact of operations during the season and
greenhouse gas (GHG) emissions

v" Support compliance with safety distances in accordance with RSLEAT
(Regulatory Decree No. 1/92, February 18) and SGIFR (Decree-Law No.
82/2021, October 13)

v' Develop the OPTIVEG Platform — featuring a mathematical model to
support operational planning — to allocate the correct machine to the
appropriate station

v' Develop an Augmented Reality tool to assist operations

Fr AN

REN »< INESCTEC @) transform PRR
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OPTIVEG Sustainable Optimization Of Forest Operations

Integration into REN’s GIS — OPTIVEG Platform INPUT |
1. Selection of polygon/area to be intervened — characterization of the selected area *
* Collection of information about the station from cartographic database
OUTPUT

2. Selection of available equipment
3. Sending this information as input to the OPTIVEG model GIS Optimization algorithm

4. Receiving output from the model — a table with productivity, time, emissions, etc.,
associated with different equipment in the selected situation

Augmented Reality tool to support field operations

Support the execution and validation of integrated Vegetation
Management actions in REN's Right-of-Way

v'Field representation of the ROW boundaries
v'Representation of critical points identified by LiDAR scanning
v'Display of cables under maximum load and safety distance buffers

v'Compatibility with REN and service providers tools

REN) () @Pmescrec @ transform @ FRR.
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