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“Safety” is accorded prime status
in the various units of the DAE right
from its inception.  In fact Dr. Bhabha
in the initial period of all the activities
of the department, issued a diktat as
the corner stone for safety as:

“The radioactive materials and
sources of radiation (i.e. material and
related work) should be handled in a
manner which not only ensures that
no harm can go to the workers or
anyone else but it should also be in an
exemplary manner so as to set the
standard which organizations in the
country may be asked to emulate”.

With this strong foundation of
safety, Heavy Water Board (HWB)
and Safety Regulation have evolved
progressively a regulatory process
with participatory approach .

Since its inception, Heavy Water
Board (HWB) has been giving utmost
importance to safety, occupational
health & environment.During mid
seventies and eighties of last century,
since there was practically no expe-
rience available within India for large
scale handling of pure hydrogensul-
phide (H2S) at pressure of 25 to
40 bars (a unit of pressure) as well
as for handling of hydrogen at 600
bars along with potassium amide
which make explosive/fire hazard
mixture, besides handling high pres-
sure/temperature cracking of Ammo-
nia. Hence, development, based on
maturing to and mastering of intricate/
highly energy intensive technology of
heavy water production has been a
great learning through experience
both for the Heavy Water Projects
(HWPs)/ Heavy Water Board
(HWB) and the DAE-Safety Review
Committee (later AERB).

Even during early days of struggle,
the motto of HWB/HWPs has been
“Production must, but Safety First”.
Producing safely has been most cher-

ished achievement albeit by now a
habit with HWPs and it has been dem-
onstrated in a remarkable way.
HWB/HWPs safety records have
become the benchmark for other
chemical plants, the HWB dedicated
efforts have been recognised by
peers and professional bodies alike
and as a sequel to which many awards
have been bestowed upon its plants.
The most coveted ones are the “Sarva
Shreshtha Suraksha Puraskar” (from
National Safety Council) bagged in
two successive years by HWP-
Tuticorin, Clean Production Award
from Andhra Pradesh Pollution Con-
trol Board for HWP-Manuguru and
Energy Conservation Award for
HWP-Kota, (Rajasthan).  As of now,
HWPs have not only acquired ISO
Certification viz. ISO 9000 - Quality
Management and ISO 14000 - Envi-

ronment Management System but are
also implementing them in letter and
spirit and in all these achievements
equal share of credit goes to AERB.
AERB has played a key role not only
as a regulator but also as a motivator
by giving due recognition to efforts
put in by HWPs and has been a pro-
moter cum catalyst in achieving this
excellence.

The regular reviews and feed back
on Safety Related Unusual Occur-

rences and adherence to Technical
Specifications (in respect of plant
operation) have helped HWPs in
achieving present levels of operational
safety status and Safety Perfor-
mance.   The meticulous and regular
review of those documents as also the
Emergency plans, Safety manuals and
Safety reports by AERB has made
the documents more implementable
for safe operation. AERB’s partici-
patory approach have evolved a sound
Regulatory Framework and made the
regulations “facility/operator” friendly.
Even at Project Design Safety Com-
mittee (PDSC) / Safety Review
Committee for Operating Plants
(SARCOP) - Apex Committees’
meetings, healthy participation by all
concerned have led or lead  to shar-
ing of information, knowledge and
wisdom and  the collective decisions
arrived at - have a firm eye on the
objective of safety at work place and
public safety at large.

Interactive Performance Appraisal
System adopted by AERB at these
levels has yielded excellent results
through transparent process of dis-
cussions as AERB gives the facility
operator the power to express his
opinion.

With the active involvement of the
senior officers from various units, the
safety guidelines and standards de-
veloped, reviewed and updated by
AERB are extremely useful as they
give clear directives for transparency
and safe operation and maintenance
of the plants.

AERB/HWPs approach has
always been pro-active - efforts are
concentrated on prevention rather
than cure with following basic axioms:
l Development is not complete with-
out competitive and state of art tech-
nology.
l Ability to retain competitiveness
and constantly being at the cutting
edge of technology cannot be ensured
without sustainability.
l Technology/sustainability cannot
by ensured without “Total Safety”.
l Total safety includes appropriate
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In the context of Safety,
Environment and Occupa-
tional Health, AERB/HWB

have been working together
and enhancing synergy

between regulator(s) and
Facility Operator(s), while

keeping in view supremacy
of human life/well being in
industrial environment and

also protecting environment.
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Reactor Shutdown System
Two independent, fast acting

diverse shut down systems are pro-
vided. The diversity is ensured over
the entire system covering sensors,
logics, drive mechanisms and absorber
rods. Each system is designed to limit
the failure probability to < 10 -3 /
RY(reactor year). The control and
safety rod system is used for reactiv-
ity compensation, power control and
shut down, while diverse safety rod
system is used only for shut down.
The control and safety rod system
consists of nine rods and their asso-
ciated mechanisms. The diverse
safety rod system consists of three
rods and their associated mechanisms.
The minimum total reactivity worth of
the CSR and of the DSR are 8,000
and 3,000 pcm respectively. The shut
down margin provided in the fuel han-
dling state is 5,000 pcm.  Any one of
the two systems is capable of bring-
ing the reactor  to a  cold  shutdown
state, even with one of the absorber
rods in the system failing to drop.  The
systems are designed to effectively
shut down the reactor in less than one
second.

Decay Heat Removal System
Even after the reactor is shut

down, the fission product decay heat
needs to be removed to keep the cool-
ant temperatures within limits.

When off-site power is available,
the decay heat is removed by the nor-
mal heat transport path of primary and
secondary sodium and operational
grade decay heat removal system
incorporated in the steam-water
circuit.  In case of non-availability of
this path, the decay heat is removed
by the class I safety grade decay heat
removal system, put into operation by
opening of dampers on the air side.
This passive system consists of four

independent circuits of 8 MWt capac-
ity each.  Diversity is provided in the
design of sodium-to-sodium heat
exchanger and sodium-to-air heat
exchanger.

Core Catcher
The whole core melt down is a

highly improbable event, because of
continuous monitoring of power, flow,
and temperature. Local melting at the
fuel subassembly level is also a highly
improbable event, because of the pro-
vision of multiple radial entries for the
coolant for each subassembly. How-
ever, in line with the defence-in-depth
philosophy, a core catcher is provided
below the grid plate to collect, disperse
and safely cool the molten fuel debris
from seven subassemblies, in the
event of total instantaneous blockage
of a single fuel subassembly.

Reactor Containment Building
As a defence-in-depth, a rectan-

gular leak tight reactor containment
building of 1 m thick RCC is provided
as a final barrier against release of
radioactivity in a hypothetical core dis-
ruptive accident.  It is estimated that
the mechanical energy release in the
CDA is 20 MJ. However, an energy
release of 100 MJ is assumed for
evaluating the integrity of the main
vessel and the top shield and estimat-
ing primary sodium leak to reactor
containment building (RCB). For the
estimated sodium leak of 350 kg, the
consequent sodium fire gives rise to
a maximum overpressure of  14 kPa.
However, the RCB is designed for
25 kPa overpressure. The estimated
dose at the site boundary in this sce-
nario is 29 mSv from cloud γ-dose, 6
mSv from inhalation route and 0.7 mSv
from contaminated ground surfaces.
The total radiation exposure of 36 mSv
is well below the allowable limit of
100 mSv for accident situations.

technology, safety of plant and per-
sonnel, safety of personnel at work
place and his family, mental/occupa-
tional related health issues of staff and
his family and lastly community or
neighbourhood upliftment i.e., safe
nation at large.

Organising Safety and Occupa-
tional Professionals Meet, Fire Pro-
fessionals Meet & specialised Train-
ing Programs are yet another unique
feature of AERB that motivated and
uplifted the status of safety and fire
professionals, and inculcated spirit of
self-regulation  among them.

The annual regulatory inspection
by the AERB Inspectors and team
members has helped the plants in
identifying hidden hazards, unsafe
conditions and precursors. The
inspections are carried out in-depth
and under cordial atmosphere  along
with the plant people.  In case of any
difficulty in implementing their recom-
mendations AERB has always been
open for discussions for finding out
ways and means to resolve the issues
involved.

The various safety standards and
guidelines published by AERB are
very useful and handy.  These docu-
ments make clear the requirements
of the regulator and makes the job
smoother for getting safety clear-
ances.

In the context of Safety, Environ-
ment and Occupational Health,
AERB/HWB have been working
together and enhancing synergy
between regulator(s) and Facility
Operator(s), while keeping in view
supremacy of human life/well being
in industrial environment and also pro-
tecting environment. The concept
that Excellence is a journey which jells
well with safety, which is always
dynamic - what was safe/acceptable
yesterday, is not to-day and to-mor-
row, it has to be better than to-day.
HWB/AERB follow the Mantra of
“Continual improvements” and it is
possible because there is an attitudi-
nal change.
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