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As an example, in the US, there is a decision that 
the station blackout rule is adequate, and that 
reactors at Hamaoka (Japan) need additional pro-
tection before continuation of operations and that 
Swiss nuclear power plants will have to improve 
instrumentation as well as earthquake and flood 
resistance, which may be done during operations as 
there is no immediate danger. These are results of 
first-order reviews and should not misunderstood 
as prejudging the results of other committees of 
national regulators or international organisations, 
which will take more time as considerable brain-
storming has to go into the process. 

Many countries, including Japan, have con-
firmed that their long-term plans on nuclear energy 
are intact. Many countries with significant nuclear 
power have not added significant nuclear capac-
ity in about two decades due to stagnant demand, 
consistent improvement in the plant load factors, 
plant life extension of nuclear plants from 40 to 60 
years and availability of other economic options. 
Considering the importance of climate change and 
emissions from fossil-based generation, now there is 
a revival of nuclear capacity addition, leading to a 
nuclear renaissance. These countries have to put in 
place the entire infrastructure, industry and human 
resources. In India, nuclear power capacity has 
been added on a regular basis in the past and we are 
among the few countries to have an alive nuclear 
infrastructure. So there is no renaissance here. 

While Kudankulam and prototype fast breeder 
reactor (PFBR) projects with a combined capacity 

of 2,500 MW are nearing completion, work on 
2,800 MW through four reactors of 700 MW each 
has been just launched. Planning is to commence 
work on more projects in the next one year or so 
as to exceed 20,000 MW by 2020. These are light-
water reactors with foreign collaboration, indig-
enous pressurised heavy water reactors (PHWR) 
and fast breeder reactors (FBRs).

It is important to learn lessons from the 
Fukushima nuclear accident and further enhance 
safety. India is seismically much different from 
Japan. In India, nuclear power stations are not 
set up in Seismic Zone V and within 5 km of any 
capable fault. While it is not desirable to extrapo-
late the features of one region to another, the 
generic recommendations of expert bodies in terms 
of having procedures for handling station blackout, 
for whatever reasons be it, additional onsite power 
availability for longer durations and the ability 
to directly inject cooling water and others need 
to be implemented in operating reactors and new 
designs. The saying “if it happens twice, it will hap-
pen again”, demands that reactors post 11 March 
2011 need to be safer than the pre-Fukushima acci-
dent. In addition, the nuclear community has an 
added responsibility of restoring public confidence 
in nuclear safety.

The author is a distinguished scientist and fellow, 
NPCIL, and can be contacted at:
sthakur@npcil.co.in. 
Views are personal.  
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It is important to learn lessons from the Fukushima 
nuclear accident and further enhance safety. 

PT



BOILING WATER REACTOR (BWR)

Containment Structure

Reactor 
Vessel

Control Rods
Turbine

Generator

Condenser

REACTOR BUILDING

STEAM GENERATOR

PHT PUMP
REACTIVITY

MECHANISMS

FUELLING
MACHINE

MAIN
AIRLOCK

MOISTURE SEPARATOR
REHEATERSH.P. TURBINE

MSIVS

SR
VS

A
SD

VS

CSDVS

DEAERA
TING

HEATERS

HP. HEATERS BFPs L.P. HEATERS CEPs

GENERATOR
TRANSFORMERS

L.P. TURBINE
GENERATOR

CONDENSER
COOLING WATER

STEAM
CONDENSATE
FEED WATER
PHT
MODERATOR

COOLING WATER
EQUIPMENT
ELECTRICAL

PRESSURISED HEAVY WATER REACTOR (PHWR)

In nuclear power plants, reactors are used to gen-
erate electricity from nuclear fuel. Heat from 
nuclear fission is used to raise steam, which 

runs through turbines and powers the electrical 
generators. Nuclear reactors can be classified by 
the coolant which acts as a moderator to slow down 
neutrons before they can be efficiently absorbed by 
the fuel. In terms of water cooled reactors, two of 
the most common ones are pressurised water reac-
tors (PWR) and boiling water reactors (BWR), like 
the one at the Fukushima Daiichi N-plant in Japan. 
Boiling water reactors (BWR): A BWR uses U235, 

enriched as uranium dioxide, as its fuel. The fuel 
is assembled into rods that are submerged in water 
and housed in a steel vessel. Nuclear fission causes 
the water to boil and generate steam, which then 
drives the turbines, thus generating electricity. 
Pressurised heavy water reactor (PHWR): It 
uses unenriched natural uranium as its fuel and  
uses heavy water (deuterium oxide D2O) as 
a coolant.  The latest form of reactors are the 
VVER-1200 advanced pressurised water reactor 
and the European Pressurised Reactors like the 
ones manufactured by Areva.
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