Outlook on UGCL in Italy

380 KV ITALIAN TRASMISSION GRID IN OPERATION
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ITALIAN TRASMISSION GRID 380 KV

* 380 kV_, OHL: 9599,2 km
* 380 kV_, UGCL: 22,9 km
* 380 kV_, submarine cable lines: 6,5 km

* 500 kV,_ land cable lines 28,7 km
* 500 kV,, submarine cable lines 890 km
* 400 kV,_land cable lines: 43,5 km
* 400 kV,_ submarine cable lines: 163 km
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HVDC LINKS in Italy

| SA.CO.I. - 1967
200 kV dc — 300 MW - monopolare
(Sardegna — Corsica — Italia continentale)

SA.PE.I. - 2010
500 kV dc — 1000 MW - bipolare
(Sardegna — Lazio)

- e ST ITALIA- GRECIA -2001
Meairiinanee e PR el e 400 kV dc — 500 MW - monopolare

A w R (Italia — Grecia)
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SACOI — Route section

Toscana

Sardegna Corsica
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Nominal voltage 200 kV passens sens-cons®
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Italy — Greece route section

Max depth Record for an energy cable 400 kVdc (1000 m)

ADRIATIC SEA GREECE

Sea-Land Joint

Submarine Joint
Cable

Terminatior:

Tra@dsition Joint|

Conwverter
Station
43 km 28 km 71 km 61 km 110 km
Undergroumnd Submarine Cable Submarine Cable Submarine Cable Owarhead
=0=o Embeddad at1m laid on the sea bed embedded at 1 m G
]

Nminal Voltage 400 kV
Nominal Current 1250 A

. Guininm 6 piombs Nominal power 500 MW

- Blindatura a nastri di acciaio Min power 50 MW

. Imbottitura di poliestere .

. Prima armatura a piattine PUt on service 2001
10. Imbottitura di prolipopilene
11. Seconda armatura a piattine
12. Protezione di polipropilene

. Conduttore a conci

. Strato semiconduttore
. Isolante

. Schermo
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Monopoloar — 1 cable

Sezione trasversale del cavo sottomarino.
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Cavo tegizs;rrﬁ;l?%klym(ialatina- Cavo sottomarino 400 kV -#‘F
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Linea aerea c.c.
Aetos - Arachthos (110 km) *
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SAPEI — route section
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_ _ _ Stazione 380 kVdi
Stazione 380 Stazione di Giunto Giunto Latina e Stazione di
kV Fiume convlersione terra/mare 420 km ter[a/mare corlwersione
Santo|
I <05km I <ikm I | 14 km |

Cavi AC Cavi corrente continua

SARDEGNA

Mare Tirreno

Massima profondita 1640 m

Cavi c.c. sottomarini

cavi corrente continua

(WAVA[®)

* Stazione in SF6

* Nominal Voltage
= Nominal Current
= Nominal Power
= Min Power

= Put on service

500 kv
1000 A
1000 MW
50 MW
2010

Terrestrial pole cable Copper 1x1400 sqmm

**  Stazione in aria

1000 mn¥ Copper

.
.
. '\‘\ Semiconducting paper tapes

Semiconducting paper tapes
Insulation of paper tapes impregnated v
compound

.?\. - Lead alloy sheath
\‘\\_Polvethvlenejacket
Metallic tape reinforcement
“‘»\: Syntetic tape or yarn beddi!\g
x\\k Double layer of flat steel wire armour
Polypropylene yarn serving

* Diameter 118 mm

Weight 44 kg/m
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solamento in strati di carta impregnato di miscela ad alta viscosita

1150 mm? Aluminium conductor
Semiconducting paper tapes

compound

L Semiconducting paper tapes

> - Lead alloy sheath

' \Polyeﬂ_wlene jaf:ket

Metallic tape reinforcement
Syntetic tape or yam bedding
Double layer of flat steel wire armour
Polypropylene yarm serving
Diameter 120 mm

Weight 37 kg/m

Insulation of paper tapes impregnated with viscous
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HVDC ITALY — FRANCE 1200 MW

Terrestrial cables XLPE + 320 kV - 2500 mm? Aluminium

*Route length: around 200 km (13 km inside the future Frejus Safety Gallery)

*The route from the existing Electrical Substation of Piossasco (TO) follows urban
and extra-urban roads and the highway (A32) to reach the Frejus Tunnel; here it
should prosecute inside the future security gallery which will be built in parallel to
the existing highway tunnel. In the French side the cables follow the existent
highway route (A43) and arrives into the Electrical Substation of Grande-lle

conductor
= Nominal voltage 320 kV
= Nominal Current 1000 A inner semi-conducting screen
= Nominal power 1200 MW
= Min power 50 MW insulating layer
= Coming on service 2017 outer semi-conducting screen

optional layer preventing from any longitudinal
water propagation

metaliic screen or sheath

protective outersheath

XLPE Cable Aluminium 1x2500 sgqmm
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HVDC ITALIA-MONTENEGRO (MONITA) 1000 MW

Technical characteristics:

— HVDC bidirectional, LCC/VSC technology
— Nominal voltage 500 kV

— Nominal current 1000 A

— Nominal Power 2x500 MW

— 390 km submarine cable

— 2 coverting substation (Villanova and Tivat/Kotor)

— 15 km terrestrial cable in Italy + 10 km in Montenegro
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