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ABSTRACT THE CLIMATE RISK MITIGATION PLAN
Electricity is akeye | e ment in any French persondés 1ife.

Powerinterruptionshave become less frequent and are C it s to be fulfilled
less and less acceptable to customers. It has even become ommitments to be Tufli .e _
unthinkablethat powerinterruptionsexceed a few hours ~ Under the terms of a public service contract, ERBF

or affect a large numbesf customers. required to take measures enabling it to resupply 90% of
Thus, aft eintermpgtionh, Aimas tor o f t @stomarsg affected bynanterruptionduring a climatic
storms, the media use powerful images to demand that event within five days. This commitment runs until 2015
ERDF desits bestto make sure that it does not happen and concerns storms, floods and heaves.

again.

The majority of resources implementedncern storms
These largescale events occur in two different situations: ~ Since, to reach the objective, no less than 70,000km of MV

1 during climatic eventsthat affect mainly rural overhead Ilines, i.e. 20% of
zones networks haveto bereplaced by underground cahles

1 when an HV/MV primary substatiofeeding a
dense urban area is lost. However, we will start by setting out the two other plans

which are much lessostly.

In order to deal with these issues and to meet the demands .
X ) The flood risk
of society, ERDF has implemented two sets of measures:—————

TheClimate Risk Mitigation Plan, designed to minimise ~ Structures concerned

the effects of floods, heaaves and above all wind or ~ During episodes of flooding, supply to customers is
Snow storms. dependent, in the following order, on primary substations,

MV substations, networks' operating equipment and, to a
lesser degree, LV networks. We will give sjadattention

to the first three of these structures.

During floods, powemterruptionsconcern:

- Floodedcustomers: They are located in floatkas
(supplied by flooded MV substations)

- Interrupted customerdhey are not located in flood
plains but theisupply depenslon flooded structures
(flooded MV substationsocatedon the same MV
feeder).

The plan for thesecurity of primary substations
supplying big towns and citieset up to avoid power
failures and, if one should occur, to minimise its
consequences by facilitating recovery for customers.

To fulfil its public service missions, ERDF has decided to
takeappropriatemeasures to minimise these events. For
the climaterisk plan, the performance expected is stated
in the public service contracigned by ERDF and the
State. o
Identification
The rest of this document sets out these two plans, the firstM@pPping of floodable zones is diverse and sometimes
one requiringvery significant resources. gccounts for several _dlfferent floo_d scenarios. The
inventoryhas been carried out on thinscenario used
by the localauthorities who are responsible for thigan
in France. The structures (primary substations, MV
substations and networ ksd o]
flood plains have been identified by studying these maps.
Additional electrical studies have also been used to
identify MV substations a
equipment subject to powatterruptions
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Reducing sensitivity For periods of very hot weather:

For primary substations, this means flgmdofing Temporary configurations are set up to reduce the
sensitive elements (installing pumps, raising or movi intensity transiting via networks that includéintsat risk.
equipment, etc.) We can decide to limit power by up 46% in the most

For flooded MV substati onaiticah nades (ol tneworkk with a diighe numkteri af g
equipment, the solution is to replace the MV switches, ifit transition joint3.

has not already been done, with switches that enable
continued electric supply in the eventlobding. As a last
resort, t may be envisaged to move or raise the MV
substation.

For MV substations subject to a powsterruption the
solution lies in the structure of the MV network; this must
minimise the number of poweinterruptions during
periods of flooding.

Structures tde considered include arteries between two
primary substations, which can be:

A parallel to rising water levels so that the substations
located in areas not subject to flooding are
protected,;

A or perpendicular, so that substations located close |
to the floodedarea can bswitchedoff to protect
the substations that are not flooded.

The storm risk

Heat-wave risk The networks concerned
- First, supply of the primary substations is guaranteed by
RTE, the entity responsible for transmission networks in
France After, networks that are in the greatest need of
being secured are the MV networks. Thelenground
network is reliable during storms and the French network
does not include an extensive fssembled networtyus
ERDF decides to bury theake overkead MV lines

Structures concerned

Structures concerned by this risk are the MV underground
networks. Two distinct phenomena occur during summer
periods.

A Failure of cables duringhot weather: the
underground temperature gradually rises and does
not easily dissipate the heat produced by the cable.

A Failure of joints during very hot weather:
transitions joints have a high tendency to fail
during these periods.

The definition of risk
A MV overhead network is considered at risk if it
complieswith at least one of the following conditions:
A Woodrisk: Trees located nearby
A Wind risk: the line has not been designed to resist
the wind speeds recorded during the most recent
storms
Snow and frost risk: the line has not been
designed to resist the vghit of snow orfrost
recorded during severe winters.
A Thin crosssectionrisk: The conductors are too
thin to resist episodes of wind or snow, even where
these are not particularly severe.

Reducing sensitivity

The first of these two issues can occur very frequently, but
the second less often. ERDF has set up two solutions to
deal with them:

For summer periods:
In general, networks astzedfor the winter period, wén
the maximum of the cableapacitiesis authoised. To
limit the heatwave risk, it has been decideddize the
networks for the summer as well.
In general, this is not a problem since:

A summer power is 20% of the winter power

A the summer permissible curremlueof the cables

corresponds t@0-80% of the winter value

Only some " aholdourattemtiodThi§ptare d er s
is therefore very limited.

A significant renewal plan for old MV networks is

under way and shoul d oi mgr dvhe tMWVe fArobustness
networks during summer periods.
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Identification Snow and frost risk: The procedure is identical to that
Wood risk: A survey of the structures concerned was used for wind risk. However, five overloading risks have
carried out using the forests identified in the Corine Land been defined.

Cover database.

overload¢ 1 kg/m
1 kg/m < overload 3 kg/m
3 kg/m < overload 5 kg/m
5 kg/m < overload 8 kg/m

overload > 8 kg/m.

Wind risk: The vicennal risk has been selected to reduce iy crosssection risk: Bare overhead networks with the

network sensitivity. A study carried out across the whole  hinnesicrosssections have been highly subject to failure
of France using data from Meéteo France has been used 105y and alsaluring the climatic events. Lessons learned

deternne these risks. Three wind classes have been gom past events have helped to limit this risk for the

defined to link this risk with construction methods: following crosssections:

A Copper > 20mm?

) . < )
wind < 140 km/h A Aluminium alloy < 34mm

140 km/h¢ wind < 170 km/h

wind2 170 km/h Recognizedrisk: Certain overhead MV networks are

much more subject to failure duringrofitic events. These
are networks subject to at least one of the following risks:
A wood risk
A thin crosssection risk
A wind risk with a differential of 2, i.e. networks built
to resist winds < 140kph (class 1) and where there
is a risk of winds exceeding 170kjclass 3).
A snow orfrostrisk with a differential of two or more
(ditto wind risk but with five snow drostclasses)

Result The method providea rapid diagnosis over the
whol e of ERDFO6s territory w

The resistance of all types of overhead MV networks to 350,000km of bare overheaines.

these three categories of wind must be determined.

The parameters selected to classify MV networks a Work to be carried out:

The main activity included in the plan is to bury:
A the most sensitive networks: those whigrerisk
has beemecqgnized
A the networks which are the most significant for
serving customers: fAbackl
Networks thashow both of these characteristics represent
20% of all MV bare overhead lines.

A the fitting technique (rigid or suspended)

A the metal and therosssection

A the year of fitting (standards have become stricter
over the years)

This information (wind and resistance to wind) is crossed
in order to identify the networks at risk.
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