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ITER is a joint international fusion facility which is being built in Fran ce to demonstrate the
scientific and technolo gical feas ibility of fusion power. ITER will pave the way for the
commercial exploitation of nuclear fusion to meet the ever in creasing energy needs of mankind.
Fusion power at ITER is genera ted using a Tokam ak machine in which burning plasm a inside
the vacuum vessel at temperatures in excess of 150 m illion °C is confined by m agnetic fields.
The enormous amount of heat energy generated from the Tokamak and the auxiliary systems are
removed by the Cooling Water System (CWS). The ITER Cooling Water System consists of the
Tokamak Cooling W ater System (TCWS), the Com ponent Cooling W ater System (CCWS), the
Chilled Water System (CHWS), and the Heat Rejection System (HRS). All these are closed loop
systems, except HRS which is an open loop system. Cooling water system is designed to remove
the total peak heat load of about 1100M W to the atm osphere by circulating approxim ately
25,000 m® of water of diverse chemical specifications in multiple loops.

TCWS removes heat from Tokamak Primary Heat Transfer systems (PHTSs) during plasma
operations and transmits this heat to the component cooling water system (CCWS). The TCWS
provides the primary confinement for the radioactive substances contained in the cooling water.
The secondary confinement is provided by the Tokamak complex buildings wherein the TCWS
is located. The main sources of radioactive contamination in TCWS include Tritium, Activated
Corrosion Products (ACP), '*C, "N and ''N isotopes. The CCWS and CHWS transfers heat from
their client systems to the Heat Rejection System (HRS) fr om where the heat is rejected to the
atmosphere through the evaporative HRS Cooli ng Towers. The design of the cooling water
systems considers occupational health and safe  ty, nuclear safety, ra diation protection, and
environmental protection requirem ents. Minimizing environmental impact is a m ajor factor in
demonstrating the v iability of fusion energy as future energy source. This pape r presents th e
features in the design of CWS for making it environmentally benign.

“The views and opinions expressed herein do not necessarily reflect
those of the ITER Organization”
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