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Paris, France, is unquestionably one of the most visited
cities in the world. Tourism is a major driver of its economy. Last year, nearly 26 million visitors came to the ‘City
of Light’ – an international business and political
center, a fashion capital
and a mecca for the
arts. Many of these
tourists no doubt
enjoyed such quintessential Parisian experiences as going to the
top of the Eiffel
Tower, strolling along
the Champs-Elysées,
touring Notre Dame
Cathedral, sipping a
glass of wine at a
sidewalk café or
viewing masterpieces at the
Louvre Museum.
For all the
fabulous things
there are to see
and do in Paris,
visitors and even city natives are
most certainly unaware of the very important activity going on behind the scenes –
and beneath their feet. Around the clock,
underground networks are supplying district
heating and cooling services to many locales
frequented by tourists – famed hotels, chic
shops, train stations and banks – as well as
thousands of homes, offices and other spaces.
Both the district heating system,
Compagnie Parisienne de Chauffage Urbain
(CPCU), and the district cooling company, Climespace, are subsidiaries of Elyo, owned by SUEZ,
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the energy services arm of Tractebel. Both
companies share the distinction of being the
only district energy providers of their kind in
downtown Paris – CPCU distributing steam
and Climespace, chilled water. And both are
making important contributions to the protection of Paris’s environment.

Figure 1. Customer Mix of Compagnie Parisienne de Chauffage Urbain, Paris’s District
Heating System.

Source: Compagnie Parisienne de Chauffage Urbain.

One of Europe’s ‘Greenest’ Systems
CPCU is one of 380 large public and
private district heating networks in France.
The system began in 1927 and is owned
not only by Elyo, the majority shareholder,
but also the City of Paris, the public and
employees. Today CPCU serves 5,774
customer buildings totaling 35 million sq
m (377 million sq ft). Nearly half of those
buildings represent residential housing,

Source: Compagnie Parisienne de Chauffage Urbain.

Figure 2. District Heating Network, Compagnie Parisienne de Chauffage Urbain, Paris.

CPCU Distribution Network
SYCTOM domestic waste incineration plant
CPCU boiler house
CPCU cogeneration plant
Boilers (in suburbs not linked to CPCU network)
Existing networks
Main transport pipes at least 500 mm
(20 inches) in diameter

Reprinted from Third Quarter 2006 District Energy magazine with permission of IDEA.

and almost one quarter are offices; the remainder are hospitals, schools, hotels, industrial
plants and other facilities (fig.1). Among CPCU’s
more recognizable customers are
● 14 different national embassies, including
those of the United States and Canada;
● numerous hotels such as the Hôtel Saint
Lazare, Hôtel Crillon, Hôtel Meurice and
Hôtel Bristol;
● the French National Assembly and Senate,
and Ministries of Finance, Justice, Interior
and Defense;
● museums including the Louvre (see sidebar), Musée Grevin and Musée d’Orsay;
● five major train stations – the Gare de
Lyon, Gare Montparnasse, Gare du Nord,
Gare de l’Est and Gare Saint Lazare; and
● famous landmarks like Notre Dame and
Tour Montparnasse, the largest skyscraper
in Paris.
In 2004, CPCU supplied more than 8.5
million metric tons of steam (18,739 million
Mlb) used primarily for heating but also for
domestic hot water and industrial processes
including laundry, cooking, sterilization,
humidification and food processing. The
sources for steam are the company’s eight
production plants across Paris (fig. 2) – housing a total of 21 oil-fired boilers, two gas-fired
boilers, two gas-fired cogeneration steam generators and two coal-fired boilers – and three
Third Quarter 2006
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Snapshot: Two systems in Paris
Compagnie Parisienne de
Chauffage Urbain

Climespace

Services Provided

District heating

District cooling

Shareholders

Elyo – 64.39%
City of Paris – 33.5%
Public and employees – 2.11%

Cofathec (a subsidiary of Gaz de
France) – 50%
Elyo – 28%
CPCU – 22%

Startup Year

1927

1991

Annual Turnover (2004)

248.7 million euros (more than $319 million)

54 million euros (nearly $69.3 million)

Number of Employees (2004)

493

70

Total System Production (2004)

8.5 million metric tons of steam (18,739
million Mlb):
– 4.7 million metric tons (10,362 million Mlb)
produced at CPCU plants
– 3.8 million metric tons (8,377 million Mlb)
produced at SYCTOM household waste
incineration centers

360 GWh/year (102,348,000 ton-hr) of
chilled water

1.04 million MWh of electricity sold to
Electricité de France, of which CPCU used
2% for its own uses.
Uses of Steam or Chilled-Water Output

Steam:
75% – heating
15% – domestic hot water
10% – industrial processes

Chilled water:
100% – air conditioning

Number of Customer Buildings on System

5,774

350

Square Footage of Space Served (2004)

35 million sq m (377 million sq ft)

3.5 million sq m (37.7 million sq ft)

Customer Building Type

46.9% – housing
23.2% – office space
10.2% – hospitals
6.0% – schools
4.9% – industrial plants
3.2% – hotels
1.3% – sports venues
0.3% – cafes and restaurants
3.9% – other

58% – commercial offices
19% – banks and other financial
organizations
8% – hotels or restaurants
7.5% – businesses
0.5% – housing
7% – miscellaneous

Number of Plants

Eight, including two cogeneration facilities

Seven, including more than 12,000 cu m
(31,692,000 gal) of chilled-water storage

Equipment Type

21 oil-fired boilers, two natural gas-fired boilers,
two gas turbine cogeneration units,
two coal-fired boilers

Primarily electrical centrifugal chillers (95%)

Fuel Consumption

Natural gas – 3,728 GWh
(12.7 million decatherms)

Electricity (100%)

Coal – 1.59 million MWh
(5.43 million MMBtu)
Oil – 576,297 MWh
(1.97 million MMBtu)
(See figure 3.)
Length of Distribution System

427 km (265 miles)

58 km (36 miles)

Pipe Diameters

Between 40 and 1,100 mm
(1.6 and 43 inches)

Between 65 and 800 mm
(2.6 and 31.5 inches)

Source: Compagnie Parisienne de Chauffage Urbain.
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Figure 3. Steam Delivered in 2004 by Compagnie Parisienne de Chauffage Urbain, as
Produced by Various Fuel Sources. The graph illustrates the proportion of steam supplied from
each of four fuel sources throughout the year. The system is baseloaded with waste-fired steam;
cogeneration provides the next greatest level of steam supply followed by coal-fired steam; and
oil-fired steam provides the balance of supply.
MMlb PER DAY

Oil
Coal
Cogeneration
Waste
Incineration

Source: Compagnie Parisienne de Chauffage Urbain.
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refuse incineration plants owned by
SYCTOM, a domestic waste processing association serving several local
town councils in the Paris urban area.
CPCU buys steam produced by
these three incineration units and
feeds it into its district heating network. In 2004, nearly half of the steam
distributed by CPCU, more than 3.8
million metric tons (8,377 million Mlb),
was produced in SYCTOM incineration
centers; approximately 4.7 million
metric tons (10,362 million Mlb) were
generated in CPCU’s own district heating plants.

Seventy-six percent of
the heat supplied by
CPCU is produced using
‘clean’ technologies.
But utilizing steam from waste is
not the only way CPCU helps protect
the local environment. Aware of the
environmental impact of its operations, the company has taken many
measures to prevent and reduce pollution. It supports the environmental
charter of the SUEZ group, and all its
production centers are monitored to
meet the requirements of the ISO
14001 standard. CPCU is, in fact,
considered among the ‘greenest’ dis-

2004

sulfur heavy fuel oil (with less than
0.55 percent sulfur content).
Between 2000 and 2004, CPCU’s
various efforts to minimize its environmental impact resulted in significant reductions in greenhouse gas
emissions – decreasing sulfur dioxide
levels by 62 percent, NOx by 46 percent, dust by 81 percent and CO2 by
19 percent.
Looking ahead, the company has
plans to expand its network and services
beyond Paris. In October 2005, it began
operating a new 130 MW ‘substation’
in Vitry; construction is under way on
another 20 MW substation located near
the new François Mitterrand National
Library in Paris’s 14th District.
As referred to in Paris, a substation is a facility that uses steam to
generate hot water, which is then circulated to new customers on the network. The substation consists of a
heat exchanger with
steam on

trict energy systems in Europe. Fully
76 percent of the heat supplied by
CPCU is produced using ‘clean’ technologies – 50 percent through the
incineration of waste and 26 percent
using cogeneration.
The company’s two cogeneration,
or combined heat and power, plants
supply more than 1 million MWh of
electricity to the heart of Paris. The
Saint-Ouen cogeneration operation
started up in March
2001 and the Vitry
plant, in November
2001. These systems, which burn
natural gas, have an
overall energy efficiency rating of 85 percent.
In 2002, CPCU further
cut emissions by
tomer.
installing a nitrous oxide
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circulating water on the other
Gar
By providing electricity
side. The substation contains pumps
through cogeneration instead of tradithat pump the hot water to customers
tional power production methods,
who have secondary heat exchangers
CPCU’s CHP plants prevent the release
and pumps within their buildings. The
of more than 400,000 tons of carbon
system hot water then returns to the
dioxide each year. The company closesubstation to be reheated.
ly monitors all emissions discharged
The addition of three other loops
from its plants, ensuring their complito the system is also under study. As
ance with emission levels set for the
CPCU grows, it anticipates that European
Paris area. To help achieve these levels,
and local environmental regulations
CPCU burns low-sulfur coal and lowwill become more restrictive. Therefore
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the company is committed to implementing any necessary technological
changes that will allow it to further
improve energy efficiency and reduce
CO2 emissions. CPCU also plans to
explore the development of a biomass
system that would burn industrial
wood waste.

A Look at the Louvre
At 60,000 sq m (196,850 sq ft), the Louvre Museum in Paris is one of the
largest and most famous museums in the world. Each year 6 million visitors enter
its doors to admire some of the world’s greatest artistic masterpieces, which
encompass 11 millennia of culture and civilization. The museum has been a CPCU
customer since 1947; it connected to the Climespace system in 1988. The Louvre
utilizes steam for heating and maintaining the proper humidity and temperature

Cooling and Preserving Aesthetics
The success of CPCU’s district
heating network helped pave the way
for the introduction of district cooling
in Paris. In 1990, Elyo and Cofathec,
a subsidiary of Gaz de France, founded
Climespace as a joint venture. (Elyo
holds a 28 percent share while its
subsidiary CPCU also owns 22 percent.) The system started operation
the following year, and today Climespace exports its district energy
know-how via numerous projects
including the trigeneration plant –
the only one of its kind in Europe –
that supplied power to Expo ’98 in
Lisbon.
In 2004, Climespace produced
360 GWh (102,348,000 ton-hr) of
chilled water for air conditioning 3.5
million sq m (37.7 million sq ft) of
space. Production
reaches its
peak during August,
when the
company
generates
60,000 MWh
(17,880,000
ton-hr).
Although the
company’s
350 customer
buildings primarily house
office space and
financial organizations, its varied
customer base includes
● renowned shopping venues such
as the Hermes and Chanel stores,
20
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levels for its art collection. It uses chilled water for air conditioning.
The Louvre was originally built as a fortress at the end of the 12th century by
King Philippe II to protect the Right Bank of Paris from invasion. Some parts of
the original structure remain, including the dungeon. Inhabited and redeveloped
by various kings through the ages, the Louvre became a museum in 1793 and
began expanding its treasures with acquisitions, donations and the addition of
royal collections. As
part of former
French President
François Mitterrand’s
efforts to enlarge
the Louvre in the
1980s, architect I.M.
Pei designed the
glass pyramid that
now stands at the
main entrance to
the museum.

The Louvre Museum, a customer of both CPCU and Climespace,
is home to such world-class art masterpieces as the Mona Lisa
and Venus de Milo.

Galeries Lafayette and Passage du
Havre;
● hotels such as the Hôtel George V
and InterContinental;
● financial institutions including
Banque du France, BNP Paribas
and the Caisse des Dépôts et
Consignations;
● cultural gems like the Opéra
Garnier and Louvre Museum; and
● other noted Paris landmarks like
the Forum des Halles, Cercle
Militaire and the National
Assembly.
Most of Climespace’s customers were
CPCU customers first. Although marketing district cooling was originally a
tougher sell when the system was
new, the concept is now better known
in Paris, and demand to connect to

the system is high.
The opportunity to establish a
district cooling system in Paris was
created by a combination of rising
air-conditioning demand, interest in
the technology’s traditional energysaving and environmental benefits,
and its ability to help the city decrease
or eliminate a number of nuisances.
Those included polluting emissions,
the potential outbreak and spread of
legionella, and noise and vibration
from individual building cooling
equipment and towers. District cooling could also help preserve Paris’s
architectural aesthetics – a very
important consideration in a city
known worldwide for its neoclassical
architecture, romantic atmosphere
and historic landmarks.
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Challenging Landscape
While water from the Seine is an
integral part of the Climespace network, the river is among the features
of Paris’s landscape that have presented a challenge to operating and
maintaining both the CPCU and
Climespace systems. Although the
networks are for the most part underground and sometimes under river
water, in a few instances the pipelines have had to cross some of the
historic bridges that span the Seine,
such as the Pont Notre Dame. This
has created aesthetic issues as well as
security concerns. Another river-related
problem is the real risk of flooding.
In a 1910 flood, the majority of Paris

Figure 4. District Cooling Network, Climespace, Paris.

Chilled-Water
Distribution Network

Existing plants
Storage tanks

Source: Climespace.

One of the largest district cooling
systems in the world, Climespace
produces chilled water at seven plants
in locations around Paris (fig. 4) including 12,000 cu m (31,692,000 gal) of
chilled-water storage capacity at the
Tour Maubourg facility and another 2
MWh (596 ton-hr) of cooling storage
at the Opéra plant. The chilled water
is then supplied to customers via the
company’s 58-km-long (36-mile-long)
distribution network. An additional
50 MW (14,215-ton capacity) plant,
Palais de Tokyo, is now under construction and expected to begin operation at the end of 2006.
Helping to chill the water circulating in the Climespace system is one
of Paris’s major tourist attractions
(and an inspiration to many painters):
the River Seine. The Seine provides
about 70 percent of the required heat
rejection for the company’s chillers;
cooling towers provide the balance,
primarily in summer when river temperatures peak. Flat plate heat exchangers are used to transfer heat from the
chiller condenser-water loop to the
river-water cooling system. The riverwater pumps for the new Palais de
Tokyo system will have a capacity of
20,000 cu m per hour (88,000 gpm).

Existing networks with pipe less than
400 mm (15.75 inches) in diameter
Existing networks with pipe at least
400 mm (15.75 inches) in diameter

was under water – a scenario that
Given Europe’s – and the world’s –
could happen again, and next time
increasing awareness of the need to
would include the district energy netreduce pollution and conserve energy,
works. Flooding is particularly a conthese two ‘green’ companies stand to
cern in winter, the rainy season.
play an ever more vital role in serving
Operating district heating and
the ‘City of Light.’
cooling systems in Paris can be difficult in other ways. In the city’s downtown section, some
streets are very narrow,
making it hard to install
and maintain the network
in the midst of traffic and
with minimal disturbance
to the surrounding neighborhoods. Also, below
street level, the underground space is very limited and already overcrowded with lines for electricity,
of Climespace's
gas, water, telecommunicaThe River Seine, important component
tion and sewers, not to mention district cooling system.
the Paris subway.
Louis Toulgoat is research and
Despite the unique challenges of
development manager at Compagestablishing and delivering district
nie Parisienne de Chauffage Urbain.
energy services in Paris, CPCU and
With the company for 30 years,
he has worked in production and
Climespace have built thriving systems
network management and is curthat continue to expand in terms of
rently in charge of R&D for district heating discustomers and infrastructure. They
tribution networks in Paris. Toulgoat earned a
degree in electrical engineering (Diplôme
will do so into the future, guided by a
Enseignement Supérieur Technique) from the
corporate commitment to principles
University of Lorient. He can be reached at
of good environmental management.
Louis.toulgoat@cpcu.elyo.fr.
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