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Abstract

A clear view is given of several measures that have been taken with regard to fire prevention,
protection and fire fighting during all phases of the construction, installation and commissioning of
the Chashma nuclear power plant to protect personnel and equipment so that any delays in plant
operation as a result of fire incident can be avoided. These measures include the precautions taken, the
provisions made for fire exstinguishers and hydrants, and the setting up of a fire brigade. An overview
is also given of the fire incidents that have occurred.

While under construction, a Nuclear Power Plant does not differ in any fundamental respect
from, for example a conventional steam power plant or any other industrial plant of similar
size as regard fire protection systems. Rather a high density of valuable equipment and
components is reached during the installation phase. Any delay in start of commercial
operation, justify an above average level of fire protection on the site also during the erection
of the plant.

This paper outline fire protection programme at Chashma Nuclear Power Project site,
beginning from start of construction activities through erection and installation.

This include fire protection management and organization, precautions during construction
and erection, provisional fire fighting system, establishing fire brigade, off site assistance in
fire fighting, over view of fire incidences occurred at site etc.

Fire Protection Management and Organization

At the very outset of the plant construction (early 1992) for example with mobilization of the
main contractor, a fire protection organization was formed at the site, with the Deputy General
Manager (Construction) as overall responsible for the fire prevention programme assisted by a
"Fire Protection Manager", a "Fire Officer" and a "Fire Squad". In view of the type of
contract for the plant, the responsibility of implementation of fire protection at main plant
buildings, preparation areas, workshops, residential areas of expatriates and local contractors,
is that of the main contractor.

Organization of Main Contractor

Following the international and national guide lines for the fire protection of nuclear power
plants, fire protection and fire fighting organization was also formed by the main contractor
with the collaboration of sub-contractors. The same is lead / headed by a qualified and
experienced fire manager assisted by the fire officers of sub-contractors.
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The Fire Protection Manager is a Sr. Officer with sufficient fire protection engineering
experience and knowledge of radiological protection.

Similarly Fire Officer have sufficient fire prevention, protection and fire fighting experience
and knowledge. While fire squad comprised of trained workers.

The organization has been sub-divided into three level i.e. company, section and team. Each
level is responsible for their own work area. At the company level each sub-contractor has
appointed a fire officer and each section in the company have fire fighters responsible for fire
prevention and fire fighting in their respective job areas.

Each work team in a section has at least one fire fighter responsible for fire prevention at their
specific work area.

Responsibilities of the Owner

Chashma Nuclear Power Plant management is responsible for overall management and
implementation of the progrramme, through audit and inspection of contracto's fire protection
/ prevention plain and activities.

Joint inspection / audit visits of the site is carried out to ensure the implementation of the
programme.

The implementation of the programme in office buildings used by CNPP project management
and construction staff is sole responsibility of CNPP.

Owner Fire Brigade Facilities

Chashma Nuclear Power Plant fire brigade with full facilities i.e. two nos. of FIRE TENDER,
two AMBULANCE and tranined FIRE FIGHTERS and qualified COMPOUNDERS" is
avaiable at site round the clock.

Emergency telephone at the fire brigade post has been well displayed to the all parties at site.

Precautions Taken

The fire protection measures are based upon, devising the preventive measures with the aim of

a) minimizing the fire loading
b) preventing the out break of fire
c) limiting the spread of fire and localizing the damage
d) arranging appropriate fire fighting devices and measures which are brought into action

upon out break of fire.

Accordingly the following precautions have been taken with the advancement of construction
and erection activities:

a) Good House Keeping: The construction site and the workshop areas are kept clean
and orderly, through periodic surveillance and rounds by CNPP fire officer and his

368



counter part of contractors organization. The combustibles used are limited. The
waste materials are collected and disposed of as soon as possible. The material used in
construction i.e. form work, scaffolding, decking etc. are made of non-consumable and
fire retardent treated wood.

All kind of stores / warehouses housed with combustible are established out side the
plant buildings at a safer distance from the plant buildings and also from each other.
International codes are followed in storing goods in warehouses.

b) Issuance of Fire Permit: To prevent outbreak of fire special attention is being given
to welding and cutting operations. The operation involving use of open flames is
properly supervised. In particular, written prior permission "FIRE PERMIT" is being
issued by fire manager of the contractor, and welding supervisor/firemen ensure that
proper fire protection and prevention measures are taken for the work. A fireman with
appropriate type of fire extinguisher is always available for all welding / cutting
operations which could be dangerous. Such operations are under taken only after all
combustible materials that can be removed has left the area and those which could not
be removed are covered with fire resistance tarpaulin. Thorough inspections of the
vicinity and potentially affected zones are made immediately after the termination of
each work.

c) Patrolling During Off-Hours: Fire and security men frequently patrol the buildings
after working hours to cope with the possibility of delayed ignition which could be
reason for out break of fire.

d) Prevention of Unauthorized Entry: The construction site has been enclosed by
barbed wire, perimeter lighting installed where ever required and the main entrances
are manned to prevent prospective of intruders.

e) Provision of Fire Extinguisher: With the start of construction work, portable fire
extinguisher of appropriate type and capacity were provided at all location. Fire groups
with individuals having basic knowledge about type of fire, use of fire extinguishers
and action to be initiated on out-break of fire were set up.

f) Enhancement of Facilities: The number and places of appliances are increased in
step with the progress of work at site.
A provisional system of fire hydrants was made available well before installation of
plant equipment and components in the main buildings i.e. N.I. and C.I. The system
consisted of a main ground level water tank, two auxiliary ground level tanks,
pressurized fire water main, fire hydrants / stand pipes and hose reels at "appropriate
location on all levels of the buildings". Besides, hydrants with hose reels are also
provided outside around the main plant buildings, the warehouse, auxiliary boiler
house etc.

g) Traing of Fire Crew and Plant Personnel: With the collaboration of local Civil
Defense Authority and National Institute of Fire Technology, Islmabad, class training
is conducted for fire fighters, security men and operation and maintenance personnels
besides class and field training conducted by senior colleagues.

One site fire drills (dry and wet) are regularly held to cope with any fire incident
efficiently and effectively.
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Over View of Fire Incidences Occurred at Site

Since start of construction activities about twelve insignificant fire incidents of small fires
have been occurred in different places due to various reasons.

The incidents occurred in main plant buildings attributed to waste material such as jute bags,
wooden scrap, packing material, welding and unauthorized use of electric heater. No loss to
goods, building, equipment or human was occurred, due to the deployment of effective fire
fighting facilities. The incidences occurred out side in open areas was due to shrubs and dry
grass etc.

Experience gained from these fire incidents is that, more attention was given to house
keeping, vigilant patrolling inside the plant buildings to notice the waste material and to
remove the same on priority basis. Welding and cutting operation are carried out under strict
supervisions. Unauthorized use of making fire and smoking in the construction premises is
strictly banned and penalty upto US $ 500 has been fixed with the termination from job for
defaulters.

Wild growth and shrubs are cleared regularly all around the plant buildings. Patrolling of the
site round the clock by firemen and security personnel intensified. Nos. of fire extinguishers
increased. Plant fire brigade is kept on alert round the clock.

As a result of these improvement the frequency of occurrence of fire incidents is reduced
considerably.

370


