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RTE is the company responsible for running the 

French electricity transmission system. It is a 

public service operator, tasked with operating, main-

taining and developing the high and extra high voltage 

network. It guarantees the reliability and proper 

operation of the power network. These missions were 

entrusted to it by the Law of 10 February 2000(1). With 

100,000 km of lines between 63,000 and 400,000 volts 

and 45 cross-border lines, the network operated by RTE 

is the biggest in Europe. In 2008, RTE posted turnover 

of €4,221m and currently employs around 8,500 staff.

RTE, by virtue of the missions entrusted to it by the 

Law of 10 February 2000, is the central player in the 

French power system. For the purpose of maintaining 

the real time balance between supply and demand, 

and managing contractual relations with customers 

connected to its network, RTE monitors all the electrical 

energy that enters («injections») and leaves («extrac-

tions») the public transmission system. Through its 

management of the 45 interconnection lines linking 

France with its neighbours, RTE also tracks all import 

and export data, on behalf of players in the French and 

European electricity market.

RTE constantly records and examines data 

provided by all market players. Using the data, 

monthly and annually, it publishes exhaustive 

figures for the French power system (demand, 

generation, imports and exports), which offer the 

only truly accurate reflection of the real state of the 

sector’s economy.  

Preamble

Electricity generators 
649 nuclear power plants, 
hydro-electric, thermal renewable 
energies (wind, biomass, etc.).

Distribution networks 
from 20 kV to 220 kV 

ERDF and 25 local 
distribution companies

SME-SMIs 

Private households

Industry 
548 industrial sites directly 
connected to the transmission 
system

Electricity transmission 
from 400 kV to 63 kV 

Electricity imports  
via RTE’s 45 interconnections

RTE's electricity transmission system

Electricity exports  
via RTE’s 45 interconnections

CRE
THE FRENCH 
ENERGY REGULATOR

(1)    With the French and European markets now open to compe-
tition, power transmission in France is a regulated monopoly. RTE 
transports electricity between all suppliers (French and European) 
and all consumers, whether they be electricity distributors (ERDF 
or the local distribution companies) or industrial players connected 

directly to the transmission grid. Previously, until 1999, EDF had 
responsibility for optimizing all generating facilities, and was 
the sole supplier to end customers (other than local distribution 
companies). It was also responsible for electricity transmission. 
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I. French electricity demand down by 1.6%  
on 2008

Annual internal demand*: 486 TWh (-1.6%)
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In 2009, French internal electricity demand was 
486.4 TWh(2), down by 1.6% on 2008(3). 

The decline in demand slowed towards the end 
of 2009 (in climate-adjusted figures). Demand 
in November and December exceeded the level 
reached at the end of 2008, when the effects 
of the economic crisis were already starting to 
become visible.

Demand in the last quarter of 2009 was 0.4% 
lower than that recorded for Q4 2007 (in climate-
adjusted figures).

(2) 1 TWh = 1 terawatt hour = 1 billion kWh =  1 billion kilowatt 
hours

(3) In raw figures. When adjusted to take account of climatic 
contingencies, demand was 478.1 TWh, a fall of 1.8% on 2008. 

Demand falling under the impact of the 
economic crisis



5

Demand for electricity by large-scale industry fell 
by 8.6% compared with 2008, though this trend 
slowed over the last few months of the year. Over 
the last quarter of 2009, demand returned to the 
levels seen during Q4 2008, at the beginning of 
the economic crisis, but overall remained 12.6% 
down on Q4 2007.

Electricity demand by SME-SMIs  fell by approxi-
mately 3% in 2009. An analysis of monthly 
demand adjusted for climatic contingencies 
shows that this fall also began in the fourth 

quarter of 2008, but was less marked than for 
heavy industry. After falling significantly over the 
period from January to April, monthly demand 
by SME-SMIs declined more slowly towards the 
end of the year, and during Q4 2009 it eventually 
reached a level close to that seen in 2008.

However, demand by customers connected 
at lower voltage levels (domestic customers, 
professionals, public services, street lighting, 
various tertiary consumers) continued to rise by 
2% compared with 2008. 

Industrial demand falls, household 
demand continues to rise  

Demand by large-scale industry*
TWh

(*) Large-scale industry: customers directly connected to the RTE network.
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New national demand records were set succes-
sively on 5, 6 and 7 January 2009, with tempe-
ratures between 5 and 8°C below seasonal 
norms. The record of 92,400 MW, reached on 
7 January 2009 at 7pm, remains the highest 
level of demand recorded to date, with tempe-
ratures almost 8°C below normal. Without the 
impact of the economic crisis on industry, it is 
estimated the value would have been around 
1,000 MW higher. 

During the week of 14 December 2009, 
although no new maximum highs were set at 
the 7pm peak, the cold temperatures - nearly 
6°C below seasonal norms - resulted in severe 
tightness in the French power system, raising 
real risks due to the fragile nature of the supply to 
the West and Provence-Alps-Côte d’Azur (PACA) 
regions. A power outage affecting almost 2 
million people occurred in the PACA region on 21 
December, following a technical incident on the 
transmission network. 

Forecasts provided by French met office (Météo 
France) enable RTE to anticipate these peaks. 
During periods of very cold weather, RTE 
attempts to raise awareness among French 
citizens about the need to manage their electri-
city use when the supply-demand balance comes 
under strain, and intensifies communications 
to encourage the public to take simple steps 
to moderate their energy demand(4), especially 
between 5pm and 8pm.

This awareness campaign particularly targets 
the «electric peninsulas» where the power 
supply is structurally weak, namely the 
West and PACA regions, through special 
websites - www.ouest-ecowatt.com and www. 
securite-electrique-paca.fr respectively  - and 
email alerts and text messages sent to subscri-
bers. During the cold snap of 14 to 21 December 
2009, in both the West and PACA regions, RTE 
observed that demand side management 
measures by customers led to a reduction in 
electricity demand estimated at between 1% 
and 1.5% at peak times. That is equivalent to the 
energy consumption of a town of 50,000 inhabi-
tants. 

It should be noted that during these spells of cold 
weather, exchanges of electricity between France 
and neighbouring European countries remained 
fluid on the interconnections operated by 
RTE. France’s physical import capacities are 
nonetheless limited to 9,000 MW. At the 7pm 
peak on 16 December 2009, French electricity 
imports reached 6,650 MW. 

(4) See also the RTE website: « La maîtrise de la consomma-
tion d’électricité ».

Peak winter demand levels continue to 
rise rapidly
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In its latest Generation Adequacy Report 
published in July 2009, RTE estimated that 
peak demand is likely to be 104,000 MW by 
2015, and 108,000 MW by 2020, under cold 
temperature conditions with a one-in-ten proba-
bility of occurring. 

The development of electric heating, and notably 
heat pumps, is set to increase the sensitivity 
of French demand to cold temperatures. The 
sensitivity of French demand to temperatures is 
currently 2,100 MW per °C at certain times of the 
day, which is equivalent to twice the electricity 
consumption of the city of Marseilles, and should 
reach 2,500 MW per °C in 2025. 

It is worth noting that the effects of demand side 
management (DSM) do not necessarily serve to 
control electricity use at evening peak times, 

as DSM may be accompanied by a transfer of 
energy use from fossil fuel-based energies to 
electricity. The perception of relative stability in 
electricity prices and state support for the acqui-
sition of energy efficient equipment is leading to 
the transfer from fuel oil or gas energy to heat 
pumps in older housing. In new homes, the pene-
tration rate of electric heating, for all technolo-
gies, has been around 70% for three years. The 
«Grenelle» environmental plan recommends the 
development of rail transport for both passen-
gers and freight, and a supply of electric automo-
biles to replace those with combustion engines. 
Generally, opting for the best system and the 
best form of energy for each end use can lead to 
substitutions between fuels. The global quest for 
energy efficiency can thus lead to a rise in electri-
city consumption.

Record and forecasts* 
of electricity demand peaks in France

DATES DEMAND IN MW
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(*) “One-in-ten” probability forecasts.
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II. A drop in French electricity generation
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French electricity generation
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Generation by nuclear power plants fell by 6.8% 
(-28.3 TWh) in 2009, reaching its lowest level since 
1999. 

Output by hydro-electric plants was also down by 
9.2% (-6.2 TWh), falling back to the level recorded 
in 2006. 

Some 12.2 TWh of electricity was generated from 
renewable sources (excluding hydro power) in 
2009. That total includes 7.8 TWh of wind genera-
tion. Wind generation increased significantly - by 
around 40% - compared with 2008. 

Output by fossil fuel-fired power stations, which 
are used to complete the supply-demand balance, 
rose by 3.1%.

In 2009, the installed capacity of the French gene-
rating fleet increased by 2,600 MW compared with 
2008, largely due to the expansion of the fleet of 
wind farms which grew by 1,070 MW (+32%), the 
connection of three new combined cycle gas 
facilities with a total capacity of 1,300 MW, and a 
combustion turbine. 

French electricity generation down by 
5.5% (-30.4 TWh)
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With nearly 4,400 MW of installed capacity in 
France, wind energy is continuing to expand. In the 
space of six years, wind generation has increased 
by a factor of 20. In 2009, France’s wind farms 
generated 7.8 TWh. 

The peak wind generation level was set on  
23 November 2009, at 4.30pm, with an instanta-
neous power value of 3,417 MW, which represents 
a load factor (ratio of energy generated to installed 
capacity) of over 75%. Over the course of 2009, the 
monthly load factor of wind installations remained 
extremely variable, from 12% to 42%, making for 
an average value over the year of 22%, compared 
with 23% in 2008. 

The maximum figure for wind energy generated 
over a single day was reached in Monday  
23 November 2009, with 79 GWh(5).  

The number of photovoltaic installations rose 
strongly in 2009: the fleet expanded to reach 
total installed capacity of approximately 185 MW, 
for generation estimated at 140 GWh. In addition, 
some larger-capacity installations have also now 
entered service (4.2 MW at Vinon sur Vardon in the 
Var region). 

(5) 1 GWh = 1 gigawatt hour = 1 million kWh = 1 million kilowatt 
hours

Wind energy continues to expand, with 
photovoltaic generation emerging 
rapidly 
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Wind generation in France
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Grenelle environmental plan targets
In line with the Grenelle environmental plan and under the PPI or long-term investment plan 
unveiled by the Minister Jean-Louis Borloo last June, the target is to have 19,000 MW of onshore 
wind generating capacity by 2020. 

The target set by the Grenelle plan for photovoltaic energy is 5,400 MW by 2020. The various 
mechanisms set up to encourage the development of solar generating facilities, whether 
ground-based or integrated into buildings, should help to ensure this target is met. 
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III. The balance of cross-border exchanges falls,  
but remains positive    

The balance of contractual exchanges with other 
countries remained positive (i.e. France remained 
a net exporter), reaching 24.6 TWh in 2009, 
although this figure represents a 47% decrease 
on 2008. 

This development is linked to the fall in French 
electricity generation. 

A significant drop in the balance of 
electricity exchanges due to the decline 
in national generation  
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Balance of contractual exchanges
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In 2009, for the first time in 27 years, France 
became a net importer of electricity over an 
entire month - October - and had to import a 
physical balance of 458 GWh(6) of electricity from 
its European neighbours.

On 19 October 2009, the import balance(7) hit a 
30-year high of 7,711 MW. 

On 16 December 2009, the daily physical energy 
import balance reached a 30-year high of  
140 GWh.

During the course of 2009, there were 57 days 
of net contractual imports, compared with six in 
2008, and 20 in 2007. 

The number of days on which France was a net 
contractual importer over at least one hourly 
interval rose strongly to 169 in 2009, compared 
with 43 in 2008, and 42 in 2007. 

The maximum instantaneous(8) export balance (in 
power terms) was recorded on 29 March 2009 at 
12,114 MW, although this figure did not match 
the all-time instantaneous export balance of  
13,746 MW reached on 11 November 2008.

(6) 1 GWh = 1 gigawatt hour = 1 million kWh = 1 million kilowatt 
hours

(7) (Imports minus exports) in instantaneous physical power terms

(8) Physical (not contractual) balance

Import periods longer and increasingly 
frequent
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Contractual cross-border exchanges in 2009
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IV. RTE continues to invest in a robust network capable 
of keeping up with developments in the electricity 
industry

RTE’s programme of investments reached 
€1,030m in 2009. That figure represented an 
increase of 23% on the investment budget for 
2008, topping the one billion euro mark for the 
first time since the company was created in 2000. 

RTE is set to continue in the same vein in 2010, 
increasing its investments to €1,116m(9).

From a long term perspective, this rise in 
investment reflects France’s energy priorities 
and extends the orientations laid down by the 
government’s Grenelle environmental plan. In 

addition to financing the renewal of infrastruc-
tures, it will also enable RTE to adapt the network 
to handle the expansion of renewable energy 
sources, promote the connection of other new 
generating units (EPR, CCGTs), strengthen the 
power supply to sensitive regions (especially 
PACA and Brittany), satisfy the needs of industrial 
customers and distributors, and commit to deve-
loping new interconnections.

(9) CRE Deliberation of 17 December 2009 on the RTE invest-
ment programme for 2010. www.cre.fr

RTE’s investments have topped one 
billion euros in 2009
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Financing RTE’s investments

To finance its investments, RTE has its own resources, based mainly on the tariff paid by all 

network users. This tariff, proposed by the energy regulator CRE and approved by the Govern-

ment, is set at a level intended to enable RTE to cover all its costs, and provide a fair return 

on the capital employed through the investment programmes approved. The current tariff 

(referred to as TURPE3) applies for the period 2009-2012. It takes into account the significant 

investment planned for that timeframe. 

Major incidents in 2009 support the need for 
substantial investment and continued efforts 
to physically secure the power network

In 2009, the quality of the electricity supply(10) was affected 

by four major incidents: the two storms Klaus and Quentin 

- on 24 January and 10 February - and the two power 

outages in the PACA region - on 30 July and 21 December. 

The «equivalent outage time» observed in 2009 was 18 

minutes and 40 seconds, well above the figure for the 

previous two years. Storms Klaus and Quentin accounted 

for 12 minutes 19 seconds of that total, whilst the PACA 

power outages accounted for 4 minutes 18 seconds.  

Disregarding these major incidents, the quality of supply 

in 2009 was very high, with an «equivalent outage time» 

caused by all other events occurring during the year of 

just 2 minutes 3 seconds, better than the previous two 

years. The major outages in 2009 support the decision to 

increase investments, particularly in the West and PACA 

regions where the supply remains structurally weak, and 

to continue efforts to physically secure the network.  

(10)  See detailed results in Appendix 2.
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To minimize the risk of power outages in the 
PACA region, RTE has undertaken a series of 
investments to strengthen its network. A 
major part of these «emergency measures» has 
just entered active service, and the new installa-
tions, which represent an investment budget of 
€85m, are now operational. 

As regional electricity demand continues to rise, 
these emergency measures are intended to 
reinforce the existing power network, operate 
it to its full technical capacity and reduce the 
impact of network disturbances or extreme 
weather conditions, notably in the eastern part 
of the region, thereby ensuring a better response 
to demand peaks and incidents. The work, 
which altogether represents a total invest-
ment of some 325 million euros, is due to be 
completed by 2015. 

In Brittany, a region which only generates 8% of 
the electricity it consumes, there is just a single 
high voltage line running northwards. To prevent 
power outages, RTE launched an invitation 
to tender in 2006, and subsequently signed a 
contract to reserve generating capacities in the 
Saint-Brieuc zone. RTE is currently waiting for 
the successful bidder to complete the planned 
power plant. Also, since last autumn, RTE has 
begun construction work on a new substation in 
the Morbihan area, which will eventually be used 
to inject power towards the centre of the region 
by the end of 2010.

The two storms Lothar and Martin of 26 and  
27 December 1999 passed across France from 
west to east, with exceptionally severe conse-
quences. On 15 January 2002, the Energy Minister 
asked RTE to embark on a fifteen-year programme 
of work to physically consolidate the power grid. 
The programme is due to end in 2017. It aims to 
reinforce network infrastructures, so as to be able 
to re-establish the power supply to the RTE 
grid within five days following a climatic event 
with winds higher than those seen in 1999, and to 
maintain the power supply to all electric substations 
in the case of winds equivalent to those of 1999. 

Altogether, by the time it is completed in 2017, 
RTE will have devoted some 2.4 billion euros 
to  efforts to physically secure its network, with 
average spending in the region of €160m per year. 
This programme involves reviewing the size of the 
45,000 km of overhead lines that make up RTE’s 
network. 

By the end of 2009, RTE had installed three-
quarters of its so-called «anti-cascade» pylons. 
They will all be installed by 2013. These special 
pylons are especially robust and are installed 
every 3 to 5 kilometres, on extra high voltage lines 
(225,000 and 400,000 volts). In the event of an 
incident, they serve to reduce the risk of a network 
collapse by a «domino effect», and reduce the 
time taken to restore power, through the use of 
temporary emergency links. By the end of 2009, 
RTE had completed 95% of work to widen 
the forest corridors through which a total of 
8,000 km of power lines pass. In 1999, falling trees 
were responsible for 50% of all the damage caused 
to pylons.

Investments in measures due to come 
on line in 2009 in the West and PACA 
regions

A decade on from the storms of 1999, 
RTE continues working to physically 
secure the network
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By 2017, the work to secure the network in this way 
will ensure that each delivery point for RTE customers 
is connected to the network by at least one line 
capable of withstanding winds equivalent to those 
seen in 1999, in accordance with the new and more 
stringent mechanical resistance standards(11). To this 
end, «strengthening kits» are being applied to pylons, 
to ensure they are able to withstand higher winds 
than those for which they were originally designed. 

Other existing infrastructures, notably those which 
are considered to be strategically important for 
regional power supplies, are being rebuilt to comply 
with the new standards. New infrastructures are now 
designed to withstand winds as strong as those seen 
in 1999, in line with the new standards introduced in 
2001.

The mechanical resistance of the RTE network demonstrated 
during storm Klaus in 2009  

During the night of Friday 23 to Saturday 24 January 2009, France was hit by an exceptionally 

severe storm, which was given the name Klaus. In places, the storm was even more severe 

than those of 1999. It affected a large part of RTE’s high and extra high voltage network in the 

South-West, Languedoc-Roussillon and Southern Auvergne regions, causing power outages. 

By restoring its entire network to service within five days, RTE honoured the commitment 

made to the Government in 2002. This was made possible by previous work done to secure the 

network, and by the concerted efforts of some 600 RTE technicians and specialists, backed by 

helicopter-borne resources. The storms of December 1999 and 24 January 2009 were histori-

cally similar events in terms of wind speeds. However, based on a «like-for-like» perimeter in 

the south-west, storm Klaus caused twice as few high and extra high voltage lines to suffer 

outages, and three times fewer substations, than in 1999. It damaged four times fewer pylons 

than the 1999 storms. These results show that RTE’s plan to physically secure the network is 

proving effective.

(11)  Defined in the technical decision of 17 May 2001.
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APPENDIX  1

New infrastructures on the RTE network in 2009

In 2009, RTE commissioned some 951 km of 
new or refurbished power lines(12), which break 
down as follows:

➜	 271 km of overhead lines at 400 kV, 

➜	 115 km at 225 kV, including 36 km installed 
underground, 

➜	 565 km at 90 kV or 63 kV, including 184 km 
installed underground. 

In 2009, the underground installation rate of 
new 90 kV and 63  kV lines reached 69%(13), an 
increase on 2008 (64%) (indicator as per the 
Public Service Contract).

RTE commissioned a total of 14 new substa-
tions. 

(12)  Expressed in km of circuits.

(13)  Provisional value.
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Annual undergrounding rate* 
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APPENDIX  2 

Electricity quality

In 2009, the quality of the electricity supply was 
affected by four major incidents: the two storms 
Klaus and Quentin - on 24 January and 10 February 
- and the two power outages in the PACA region - on 
30 July and 21 December. 

The «equivalent outage time»(14) observed in 2009 
was 18 minutes and 40 seconds, well above the 
figure for the previous two years. Storms Klaus and 
Quentin accounted for 12 minutes 19 seconds 
of that total, whilst the PACA power outages 
accounted for 4 minutes 18 seconds. 

Disregarding these major incidents, the 
quality of supply in 2009 was very high, with 
an «equivalent outage time» caused by all other 
events occurring during the year of just 2 minutes  
3 seconds, better than the previous two years. 

The major outages in 2009 support the decision to 
increase investments, particularly in the West and 
PACA regions where the supply remains structurally 
weak, and to continue efforts to physically secure 
the network. 

The «long outage frequency»(15) and the «short 
outage frequency»(16) fell slightly compared with 
2008. Were it not for storms Klaus and Quentin, 
they would have been among the best ever seen 
over the period 2000-2008.
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Equivalent outage time

(*) Provisional results
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(14) The equivalent outage time is defined as the energy not supplied 
as a result of customer power cuts and load shedding, expressed as a 
ratio to the total annual power supplied by RTE to its customers.

(15) The outage frequency is the ratio of the number of voltage 
losses to the number of distributor and industrial customer 
sites supplied by RTE. A long outage is an outage that lasts at 
least 3 minutes, where the customer is unable to obtain supply 
from an alternative RTE source.

(16) The outage frequency is the ratio of the number of voltage 
losses to the number of distributor and industrial customer 
sites supplied by RTE. A short outage is one that lasts between 
1 second and 3 minutes.
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APPENDIX  3 

Mature market mechanisms

The cumulative volume of exchanges on the 
intraday market grew by 35% in 2009 to reach 
5.7 TWh, an increase of 1.5 TWh on 2008. In 2009, 
the intraday market represented 5.1% of contrac-
tual cross-border transactions.

The annual volume exchanged between balance 
responsible entities, via block exchange noti-
fications, remained stable: 292 TWh were 
exchanged for the whole of 2009, compared with  
282 TWh in 2008. Moreover, the number of balance 
responsible entities also remained stable at 145. 
However, the players involved are changing:  
17 new contracts were signed with new players, 
after 17 contracts were terminated during 2009. 

The number of players on the balancing 
mechanism also remained constant. As of 
31 December 2009, there were 39 declared 
balancing actors, compared with 38 in 2008. The 
volume of balancing energy activated by RTE 
in 2009 continued to rise, in line with the trend 
recorded in 2008.

The intraday cross-border market sees 
strong growth

The stability of market mechanisms  
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