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Heavy Water Plant (Kota) is basically a chemical plant
for production of heavy water. Heavy Water Plant (Kota)
utilises dual temperature exchange process of Hydrogen
Sulphide and water for extracting deuterium from water upto
15% and vacuum distillation process for enriching from 15 to
99.8% (reactor grade). Essentially, the plant is having two
sections viz.. Exchange Unit and Distillation Unit with a
number of auxiliary units besides H2S Generation and Storage
facility.

H2S gas is used in large quantities as a carrier gar, to
extract deuterium content from water.

The present inventory of H2S in the plant is of the
order of 180 (design 200) M.T. in the process and about 50
M.T. in storage for make-up requirements.

The safe handling of such large quantities of H2S gas
poses a major problem. The peculiarities of H2S gas are, its
high toxicity, high corrosive nature and high flammability
and it is explosive as well.

To overcome the above properties of this hazardous gas,
all safety aspects while designing, fabricating, construct-
ing and operating the plant have been considered carefully
and a number of design safety features have been incorporat-
ed in the systems.

The following are the design safety features provided
in the plant :-

DRemote operation and scramming facility.

2)Flaring facility.

3)Safety valves for process vessels.

4)Mechanical seals for pumps.

6)Sealant systems for valves and pumps.

7)Closed drain systems.

8)Effluent disposal system with delay tank.

9)Emergency Nitrogen Storage tanks.

10)Emergency air storage tanks for actuated valve operation.

11)Seal oil systems for boosters.



12)Emergency Class 'III power system by DG sets and Class II
and Class I supplies.

13)Fire water system and deluge system.

14)Breatfring air system.

15)Emergency shelters.

16)H2S monitoring system.

H2S Monitoring system for air

The plant is provided with a well designed micro-
processor based H2S monitoring system having 80 sensors
located at various locations (including battery limit of
plant) to monitor H2S levels in the air in the plant area.
All the sensors are connected to a centrally controlled
micro-processor system in the Central Control Room with an
audio-visual facility as well as printing the H2S levels
instantaneously. The averaging of H2S levels every hour,
every 8 hours and every 24 hours as well as print out of the
H2S level in each sensor location are also done. In the
event of any H2S exursion the system gives instantaneous
peak value (exceeding the alarm levels) and continue to
print at the interval of five minutes till the H2S concen-
trations are brought to normal levels / values.

Off Site Monitors for air

There are 10 off site monitors at present which are
working on a continuous basis. Three nos. are located in
RAPS, 1 no.' in the delay tank area, 4 nos. at a distance of
about 1.2 - 1.6 kms and 2 nos. (one each in RAPS Township
and Heavy Water - Water Treatment Plant in Phase II) . All
the monitors have been provided with uninterrupted power
supply system as well as recording facility.

In addition to these, continuous monitoring of H2S in
the environment is being done by Environmental Survey Labo-
ratory, Health Physics Division at various off site loca-
tions from 1984 to 1991, it is worthwhile to mention that
there was no major incident causing H2S pollution either in
site areas or in the off site domain.

As per the recommendations of SARCOP, another micro-
processor based H2S monitoring system covering each of 22
K° sector (2 nos. each) are going to be installed and
commissioned in a period of one year so that the off site
areas around HWPK will be having additional monitoring
facility. The proposed system will have a micro-processor
having audio visual alarms and print out in the Central
Control Room.



H2S effluent monitoring in water

• The on line H2S analysers based on Ion Selective Prin-
ciple to monitor H2S levels in liquid effluent have been
installed and have been functioning for the last 2 years.
Analysers give audio visual alarms and the H2S levels in
effluent in Central Control Room. In addition to this,
sampling of the effluents are being done through Analytical
Laboratory daily during plant startup every 15 (fifteen)
minutes.

Thus H2S levels in air and water are monitored continu-
ously by automatic monitoring instruments. Moreover H2S
monitoring in the plant area is being done through portable
monitors by Safety Section personnel. Effluent samples are
also taken from the delay tank as well as from the nullah
(western side) every day and analysed.

So far, as per the results of various surveys, the H2S
level in air as well as in water are far less than the
permissible limits prescribed, excepting on 5 or 6 occasions
where it has exceeded for a short time due to some unusual
occurrences from 1984 to 1991.

By design, adequate care has been taken considering
corrosion aspects including selection of right type of
materials for the process equipments and piping. Detailed
leak surveys, special leak surveys as well as inspection of
the various flange joints, valve glands, instrument tappings
etc. are being done systematically including ultrasonic
testing of pipelines and equipments to find the thickness,
hydro testing and pneumatic testing during shut down mainte-
nance. Wherever rectifications are required, these are taken
on top priority and thus the plant could be operated without
any major failures and major unusual occurrences so far.
Emergency shelters and protective appliances like self-
contained Breathing Air Sets, Air Line Respirators, Canister
Masks etc. in adequate quantities as a second line of
defence to take care of emergency situation have been pro-
vided. As per the hazard analysis, it can be seen that in
case of worst H2S emergencies also, the plant personnel will
be protected by the personal protective appliances and
emergency shelters and in a public domain some smell can be
felt but no member of the public will be adversely affected.

Technical Specifications

It is pertinent to mention here that HWP (Kota) is
having a well written and approved "Technical Specifica-
tions" which gives the limiting conditions of the plant
operation and the frequency of the surveillance requirements
of various equipments and instruments affecting safety
systems. This is being followed in letter and spirit by the
plant personnel.

Emergency Manuals

HWP (Kota) has prepared manuals for Plant Emergencies,
Site Emergencies, and Off Site Emergencies which have al-



ready been approved by the authorities and are in force to
mitigate the consequences of emergency situations arising
from HWP (Kota). Periodic mock exercises are also conducted
to familiarise the plant personnel as well as the authori-
ties on the actions to be taken in case of emergencies.

UNUSUAL OCCURRENCES

Some of the typical Unusual Occurrences which had
happened have been illustrated here.

1) H2S gas leakage through the slippage of gaskets in
booster seal oil systea

This has happened twice, once in booster No. 1 and
another incident in booster No.5.

After the complete maintenance of the boosters as well
as seal oil and lube oil systems during the major shut down
in 1986, the plant was about to be restarted•. During testing
no leakage was revealed but when the plant was being started
and stabilized suddenly one of the gaskets in 3/4" line of
the seal oil system slipped out causing heavy H2S population
in the atmosphere. Immediately the booster was stopped,
isolated and de-pressurized to the vent header with all
safety precautions the gasket was replaced. It was found
that instead of flexitallic gasket an asbestos, gasket was
put in the line and it was not fixed properly in between the
flange ends.

After three weeks a similar incident occurred in
booster No. 5 causing heavy local H2S pollution. The system
was stopped, isolated and de-pressurized with all safety
precautions the gasket was replaced. After this incident it
was decided to shut down whole of Exchange Unit to check and
change all the 510 nos. of gaskets in seal oil system of the
booster and the job was done with proper precaution and
utmost care and so far there was no such failures since 1986
to till date.

2) On 18th August, 1984 H2S leakage occurred in the
Exchange Unit area due to the non uniform tightening
of the process flange joints

One of the flange joints in the discharge line of
process pump was found to be leaking heavily when it was
taken on line. This has caused heavy H2S population in the
pump area of Exchange Unit. The system was isolated immedi-
ately, decontaminated and the gasket was replaced.

a) On investigation it was noticed that the flange joint was
not tightened uniformly which was not matching in one place
through which the gas was coming out.

b)All process lines should have been tested with water or
Nitrogen to the required pressure but it seems in this case
it was not done to the required pressure.



3) H2S leakage from an opening of a drain valve (choked)
' of a cooler

Due to the rupture of tube there was communication
between shell and tube side of 2nd stage cooler 3201 CWX 1.

Cooling water got contaminated and was in a isolated
condition. Open draining was tried thinking that there may
be very little H2S in cooling water line by keeping the fire
water hose outside. It was noticed that the drain valve was
in choked condition. It was left open and the person con-
cerned went out of that area. After some time the line got
de-choked by itself and H2S contaminated water started
coining out with force contaminating the whole area. With all
safety precautions the valve was closed and the situation
was brought under control.

Strict instructions have been given that no valve is to
be kept open and left unattended and also no open draining
of the process line should be done.

From the experience gained for the last 9 % years in
operating and maintaining this plant, the confidence level
of the personnel has considerably increased and it can be
seen that for the last 4 years the performance of the plant
in terms of production and safety has shown quantum jump.
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