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1. Introduction FIexPlan

AIM
A The objective of building a use cas@
of the Iberian region is to validate

the planning tool developed in the
FlexPlarproject.

SCOPE

A the Iberian Regional Case (RC)
includes the networks of Portugal
and Spain.

A Two aspects are covered:

A _ o Visible Earth, NASA
Network. transmission and https://www.visibleearth.nasa.gov/images/137643/the

distribution networks are iberianpeninsula/137645l
considered.
A Scenario: renewable generation
and demand data is provided as
input for the different time
frames and scenarios.




2. Grid modelling SpairiTransmission and subtransmissi¢h ~ FFl@eXPlan

REFERENCES
A ENTSEE grid model, including onl
transmission data (220 and 400kV)
Locational input of substations
(network nodes) originally from
Gridkitbut:
A Not all nodes present.
A Mismatches were observed.
To build thesubtransmission

network (132 kV), the Open Street
Map (OSM) was used: L S R A=
A Incomplete REE Map (pdf format)

A Only topographical information
(no line or transformer
characteristics)

Google Maps was used to check a
look for locations.

REE pdf map was used for checkin
at transmission and to help build the g 3w
network at subtransmission. {

Only peninsular Spain has been OSM Map
modelled



2. Grid modelling SpairiTransmission and subtransmissi¢t)  FFl@eXPlan

LOCATION OF BUSES
Location is useful to characterize th
x buses (e.g. urban/semiurban/rural)
B g All nodes where checked in
transmission, for around 85% the
exact location was found, for the res
approximate location.
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2. Grid modelling SpairTransmission and subtransmissi¢hl)  FFl@exXPlan

. Volta .
Location oltage Installed Capacity (MW)
Node Name Type Levels (Base and vear REE map Name
Latitude longitude kv) ¥
'A,G/A,GURREA’ 42.082313| -0.718063|Wind Plant 220 A. Gurrea
AL LE/A LEYVA' 40.386563| -3.717188|Substation 220 Antonio Leyva
A ZINJAZINC' 43.577475 -5.975591|Load: metal 220 A.Zinc
'ABA/ABADIANO' 43.138938 -2.596438 220 Abadiano
'ABANT/ABANTO' 43.328063| -3.087563| 400 Abanto
'ABE/ABEGONDO' 43,219120|  -8.297905| 400 Abegondo
'ABE/ABEGONDO' 43.219120(  -8.297905) 220 Abegondo
'ABONO/ABONO " 43.553157| -5.722930|Thermal Plant: CC 220 921MW (1974) Abofio
'ABRER/ABRERA' 41.507638) 1.894313 220 Abrera
'ACE/ACEBIZKA" 43.314080( -3.001287|Load: steel 220 A.C.B.
'ACE/ACEBIZKB' 43,314080 -3.001287|Load: steel 220 A.C.B.
'ACECA/ACECA' 39.942940  -3.857227|Thermal Plant: CC 220 B00MW (2005) Aceca
'ACE/ACERIASA' 43.440813 -3.846188|Load: steel 220 Aceriasa
'ACE/ACERINOX' 36.180335| -5.435832|Load: steel 220 Acerinox
'ADRAL/ADRALL' 42.323930 1.395560|Substation 220 Adrall
'AEB/AEBARCEL' 41.304188) 2.073313|Load: Alrport T2 (BCN) 220 Aena Este
'AENA/AENA ' 40.509620| -3.597880|Load: Airport (MAD) 220 Aena
'AEN/AENOESTE' 41,288196| 2.071435|Load: Airport T1 (BCN) 220 Aena Oeste
'AGU/AGUACATE' 40.36439) -3.74821|Substation: GIS 220 150 MVA Aguacate
'AGUAY/AGUAYOD' 43.095674| -4.000112|Hydro plant: pumped 220 360MW (1982) Aguayo
'AGUAY/AGUAYOD' 43.095674 -4.000112|Hydro plant: pumped 400 360MW (1582) Aguayo
'ALAR/ALARCOS' 38.94302 -3.96326|Substation 220 Alarcos
'ALBAL/ALBAL' 39.397810| -0.445180|Substation: GIS 220 Albal
'ALB/ALBARELL' 42.39781 -8.15893|Hydro plant 220 60.14 MW Albarellos
'ALB/ALBATARR' 41.57802] 0.62169|Substation: GIS 220 Albatarrec
'ALC/ALCALA 2' 40.510930( -3.319810 220 Alcald 1l
'ALC/ALCARAMA" 42.02843| -2.01506|Wind 220 51.85 MW Alcarama
'ALCIR/ALCIRA' 39.14893 -0.45685|Substation 220 Alcira
'ALCOA/ALCOA" 43.701930 -7.478930|Load: metal (Aluminium) 400 Aluminio
'ALC/ALCOBEND" 40.54873 -3.65116|Substation: GIS 220 Alcobendas
'ALC/ALCOMOLA" 42.48643| -3.36568|Substation. Wind near 220 Alcocero de Mola
'ALCO/ALCORES' 37.386508| -5.856410|Substation 220 Alcores

Extract of generation and load plant
characterization table

GENERATOR & LOAD MODELLING

A Generators, loads (industrial type)
and other information was identifiec
in the model.

A Hydro plants were modelled as
storage, estimating the energy
content by considering the volume
of the reservoirs and the height of
the dam.

Dispatchable units were
characterized per their installed
power and considering the future
plans for Combined Cycle, nuclear,
etc. Environmental info was also
provided.
Non-dispatchable/renewable units
were considered integrating the
future installed power information
and the knowledge of existing plats
trying to match the calculated
scenario information total numbers.



2. Grid modelling SpairiTransmission and subtransmissi¢ty) FlexXPlan

IDENTIFICATION OF SUBSTATIONS

A Example on location checks in
Google Maps

Abante_-400kV/132k

Some substation examples at transmission network



2. Grid modelling SpairTransmission and subtransmissiev)  FFl@eXPlan

BUILDING THE 132KV NETWORK

A A simplified network was built base
on the REE map: some nodes were
and branches were eliminated,
trying to respect the general
topology.
Bus location and generator and loa
identification was similar to the
transmission network case.
Even if not exact all lines have bee
considered of 132kV.

¢ Orellana-Hydro

k |3

Average values were considered to
model branches and transformers.
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Some substation examples at stnthnsmission network

Subtransmission network buses/nodes



3. Grid modelling Spain. Distribution FlexPlan

DISTRIBUTIONETWORKIODELLING
A Real distribution network models
were not available for the project
(confidentiality issues).
Synthetic networks were created
from statistical data of some real
networks (RSE methodology).
The following parameters were
considered to build the networks:
A Topology: percentage of node
levels from substation.
A Probability function (graph) of the

loads in the network.
A Probability function (graph) of the wili CREDES  isDE cdsubior Guld  cléctrga

St mena T pe Natuney

cumulative resistance from the

primary substation. Main System Operators (SO) and their
No location information was network deployment area. Spain
provided for the synthetically (https://tarifasgasluz.com/distribuidoras)
generated buses.
The diversity of distribution network
characteristics in Spain, due to
different SOs, was not considereg



4. Grid modelling Portugal. Transmission (1) F|exP|an

REFERENCES

A Transmission and stitansmission:
Full model included in ENTSE data
set:
A 400 kV220kV & 150 kV.
A 63kV (suktransmission):

transformers are modelled.
A Locational information completed
manually, more than 90% of nodes
have exact location.




