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Scope of CIGRE C1.35 feasibility study

The study has to adopt one reference long term scenario for consumption and supply volumes, 
covering now and the year 2050.

Data and scenario 
2050

(External sources)

Simulations
(CIGRE C1.35)

Which Global 
Grid?

(CIGRE C1.35)

To carry out the first known feasibility study for the concept of a global
electricity network.

• Supports a balanced coordination of power 
supply of all interconnected countries.
• Enables clean energy transmission.
• Take advantage of diversity of clean energy.

Priority to clean energy consumption

INTERCONNECTION
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Input data for electricity generation: forecast by 2050
Sources: WEC hypothesis on generation and demand (C1.35 model with 13 regions).
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Input data for electricity demand by 2050
CIGRE C1.35 survey for present load patterns (source 2015&2016)
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Same time reference: UTC time

Hourly data provided
by TSOs
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Demand pattern 2016 - Worldwide

1, North America 37%
2, Latin America 12%

3, Oceania 14%
4, East As ia 38%

5, South As ia 18%
6, North West As ia 12%
7, South West As ia 12%

8, Middle East 62%
9, Europe 26%

10, UPS 32%
11, North Africa 26%

12, Africa 6%

Ø Comparison of the Max monthly value / min monthly value (Max-min/min) 
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RES potential: capacity factors for wind & PV

World weather
database developed
and maintained by 
NASA at 0.5x0.625 
latitude/longitude spatial 
resolution

Taking into account
constructive 
parameters (PV 
panel and wind
turbine).



7

Interconnections selected by C1.35
• in order to limit the simulation cases -> 20 interconnections,
• Preferential paths, taking into account the topography, the present grid and the RES potential.

OHL USC
AC 400 0 1%
DC 41400 7550 99%

85% 15%
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Interconnection costs: option min cost M€/GW

1, North America
2, South America
3, Oceania
4, North East Asia
5, South East Asia
6, Central Asia
7, South Asia
8, Middle East
9, Europe
10, UPS
11, North Africa
12, Africa
13, Atlantic North

OHL USC
AC 400 0 1%
DC 41400 7550 99%

85% 15%
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Production capacity case  
#

Interco Wind & 
Solar CF storage CO2

(€/t) Comment/rationale
imposed optimized costs losses

According 
to WEC :

- Nuclear
- Coal + CCS
- Hydro
- Biomass

Existing 
wind & PV

CCGT+CCS
CCGT
OCGT

New Wind 
& PV

0 No interco Nominal None 110 Base case
1 Ref Y Nominal None 110 value of interco

1 bis Ref Y Modified 4&6 None 110 influence of CF

2 Ref No Nominal None 110 influence of losses
3 Max Y Nominal None 110 Influence of grid cost

4 Ref Y Nominal Daily - low power 110

influence of storage5 Ref Y Nominal Daily - high power 110

6 Ref Y Nominal Seasonal 110
7 Ref Y Nominal None 30 influence of CO2 price

None
PV only 8 Ref Y Nominal None -

Would it even be possible ?
PV + Wind 9 Ref Y Nominal None -

11 Study cases: to analyse the value of interconnections and 
the sensitivity to different factors
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#0 : no interconnection 

0 2 000 4 000 6 000 8 000 10 000 12 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Production (TWh)
0 500 1 000 1 500 2 000 2 500 3 000 3 500 4 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Installed capacity (GW)

§ Total cost = 54 €/MWh 
(70% fixed costs, 30% variable costs)

§ RES share = 53%

§ CO2 emissions = 850 Mt/yr

23% 38%

77%
62%

Production capacity : 13 500 GW Production volumes  : 39 850 TWh

0 200 400 600 800

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Costs/yr (G€)

Fixed
Variable

Annual costs : 2 150 G€

41%

59 %

Interconnection : 0 GW / 0 G€
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#0 : no interconnection 
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Installed capacities (GW)
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#1 : reference case with interconnections 

0 200 400 600 800

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

costs (G€)

no interco
with interco

0 5 000 10 000 15 000 20 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Production (TWh)

no interco
with interco

0 2 000 4 000 6 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Installed capacity (GW)

no interco
with interco

§ Total cost = 48 €/MWh (-6 €/MWh)
§ RES share = 76 % (+23 %)
§ CO2 emissions = 343 Mt/yr (-510)

Prod capacity : 14 920 GW (+1 400) Prod volumes  : 40 300 TWh (+440)

Annual costs : 1 820 G€ (-330) 

Overall Interconnections : 2 600 GW / 104 G€/yr

More wind
& solar PV

Less gas

… at  a 
lower cost
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#1 : reference case with interconnections 
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Increase of 
wind capacity:

69 GW 
è1426 GW
due to CP 

(40%)

47%

34%

27%

40%

25%

20%

33%

29%
22%
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#1bis : modified capacity factors 

0 200 400 600

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

costs (G€)

reference #1
Modified wind CF

0 5 000 10 000 15 000 20 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Production (TWh)

reference #1
Modified wind CF

0 2 000 4 000 6 000 8 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Installed capacity (GW)

reference #1
Modified wind CF

§ Total cost = 49 €/MWh (+1 €/MWh)
§ RES share = 75 % (-1 %)
§ CO2 emissions = 330 Mt/yr (-23)

Prod capacity : 15 300 GW (+ 400) Prod volumes  : 40 220 TWh (-80)

Annual costs : 1 860 G€ (+40) 

Overall Interconnections : 2 560 GW (-40) / 96 G€/yr (-8)

More wind
capacity

For a lower
production

And an 
increased

cost
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#1bis : modified capacity factors 
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#3 : high cost of interconnections 

0 200 400 600

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

costs (G€)

reference #1
Max cost of interco

0 5 000 10 000 15 000 20 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Production (TWh)

reference #1
Max cost onf interco

0 2 000 4 000 6 000

Hydro
Biomasse

Nuclear
Coal CCS

Wind
Solar PV

CCGT-CCS
CCGT
OCGT

Installed capacity (GW)

reference #1

Max cost of interco

§ Total cost = 50 €/MWh (+ 2 €/MWh)
§ RES share = 73 % (-3 %)
§ CO2 emissions = 444 Mt/yr (+101)

Prod capacity : 14 790 GW (-140) Prod volumes  : 40 127 TWh (-172)

Annual costs : 1 880 G€ (+60) 

Overall Interconnections : 1 911 GW (-687) / 106 
G€/yr (+2)

less wind and 
solar PV

More gas

… at  a 
higher cost
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#3 : high cost of interconnections 
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#8 : Solar PV Only 
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#9 : Solar PV + wind Only
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ØAll details on the CIGRE C1.35 feasibility study, soon in the CIGRE 
Technical Brochure and in the CIGRE website.
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Questions to the experts in the room about the technology 
issues raised by the feasibility study

Example:
1000 km, 1GW

360 M€ < OHL-DC < 650 M€

158M€ 158M€

1450 M€ < USC-DC < 2200 M€

Cost DC OHL DC USC AC/DC
(M€/km/GW) (M€/km/GW) 2 Converters

(M€)
Maxi 0,33 1,9 316
min 0,18 1,27 180

Assumptions of C1.35:
§What is the expected 

transmission capacity of new 
technology in the future?

§What is the opinion of the 
experts in the room about 
the assumptions made by 
C1.35 on transmission 
technology costs?
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Thank you for your attention.


