
Annex II.3
THE NATIONAL PROJECT ON NUCLEAR DESALINATION IN INDIA

B.M. Misra
Bhabha Atomic Research Centre, India XA9642991

H.3.1. BACKGROUND

BARC (Bhabha Atomic Research Centre) has successfully developed both thermal and
membrane desalination technologies for seawater and brackish water desalination.

We have operated a 425 m3/d Multi-Stage-Flash (MSF) desalination plant producing good
quality water from seawater suitable for drinking and industrial water requirements. We have
also developed knowhow for Low Temperature Vacuum Evaporation (LTVE) desalination plants
utilizing waste heat. Reverse Osmosis (RO) technology developed at the centre has been
successfully demonstrated.

n.3.2. PURPOSE AND GOAL

The experience obtained from the above plants has been utilized for designing a large scale
hybrid desalination plant based on MSF and RO for augmenting the drinking water supply in
water scarcity coastal areas.

A 6300 m3/d (1.4 MG/d) MSF-RO hybrid desalination plant is being set up at one of our
reactor sites. It will blend product water of MSF and RO plant to get drinking water (250-300
ppm TDS) from seawater. In case of nonavailability of steam from nuclear power station, RO
plant will continue to produce fresh water. A part of the high quality product water (around
20 ppm) from the MSF plant is used for make-up water requirement of the nuclear power plant
after polishing. At a later stage, utilization of reject stream of RO to MSF plant will be tried.

H.3.3. CONCEPT OF NUCLEAR DESALINATION

The cost steam/power produced from coal based power plants in water scarcity coastal areas
is relatively high as they are located at fairly long distance from pit head. The cost of steam from
nuclear power station dose not depend on its location. Nuclear desalination also helps in
checking the release of CO2 and other harmful substances to the environment. The waste heat
of the D2O moderator is also utilized for producing make-up water for the power station from
seawater.

(1) Reactor type

The power reactor is India are Pressurized Heavy Water Reactor (PHWR) with natural UO2

as fuel and D2O as coolant as well as moderator. Pressurized D2O coolant transfers the nuclear
heat from fuel bundles to the steam generators to produce steam at 250°C and 4 MPa. PHWR
is safer for nuclear desalination as it has an additional barrier fluid between reactor coolant and
the fluid used as heating media for the desalination plant. To rule out any radioactive
contamination steam from other source will be used in the vacuum ejector.
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(2) Desalination system

Thermal desalination technology developed by us is based on MSF process wherein low
pressure steam from the power station is used for seawater evaporation. It is based on long tube
design concept having 33 flash stages. It has recirculation type and produce 9 kg water/kg of
steam. It has lower capital cost because of lower fabrication cost in India compared to
international costs. It provided high quality product water useful for industrial needs as well.
Membrane desalination is based on seawater Reverse Osmosis (SWRO). It uses present day
seawater RO membrane for producing fresh water.

(3) Integrated plant concept

MSF plant uses the steam from the low pressure (LP) turbine of the nuclear power plant for
heating the brine. The brine in the brine heater is maintained at sufficiently higher pressure than
the steam so that the direction of leakage in the brine heater, if any, is from the desalination
system and not into it. Thus, the probability of radioactive contamination of the desalted water
is extremely low.

Conventional SWRO is electrically coupled to power plant. The thermal coupling of
SWRO plant with power plant condenser discharge seawater stream (35~40°C) of nuclear power
plant to achieve higher membrane flux and higher energy recovery from the reject brine using
Energy Recovery Turbine (ERT) is also proposed to be explored.

H.3.4. SCHEDULE

The project has been taken up in the Dtth five year plan and is expected to be completed by
1999 end.

H.3.5. PROGRAMME ORGANIZATION

The plant will be set up by BARC in collaboration with the concerned nuclear power
station.

n.3.6. INTERNATIONAL COOPERATION

India would welcome international cooperation, based on agreements beneficial to all
parties involved, in the combined MSF-RO desalination plant.
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