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FIREWORKS RESEARCH & DEVELOPMENT CENTRE, SIVAKASI (FRDCS)

Another milestone in the annals of Department’s history.

28" November, 2004 is a day to remember. It was the day when the long cherished dream came true.
‘Shri M. Anbunathan, Chief Controller of Explosives, at a simple function held at Sivakasi on 28.11.2004, laid the
foundation stone for FRDCS. Bhumipujan was also
performed in the presence of the fireworks
manufacturers represented by various associations.

The Fireworks Research & Development
Centre at Sivakasi is being set up for development
of Environmental Friendly Fireworks. The center is
to be developed as a world-class center of
excellence for fireworks research with the active
support from the Ministry of Commerce &
Industry, Government of India. The Government |
has already sanctioned Rs. 1 crore under the 10°
Five Year Plan for acquisition of land, construction
of boundary wall, etc. An additional amount of Rs.

1.3 crores has been assured for the project during ) SN i
the year 2005-06. Shri. M. Anbunathan, Chief Controller of Explosives,

laying the foundation stone of FRDCS.

Sivakasi is a hub of fireworks manufacture
in the country, with 612 manufacturing units in operation giving direct employment to above 1.5 lakh workers and
indirect employment to another lakh of people. 95% of country's demand of fireworks is met by Sivakasi. Therefore,
Sivakasi has been ideal choice for locating the Research & Development Centre. Besides, research & development
of environment friendly and safe fireworks compositions, the Centre will also address the standardization of
fireworks manufacturing procedures and enhancement of safety standards in the manufacturing of fireworks. The
facilities proposed to be made available at the center will also be used for testing of raw materials and finished
products and for standardizing quality control and quality assurance in the fireworks industry which is expected to
give a fillip to export of fireworks. The R&D center is the first of its kind in the country and when it becomes fully

functional, will help building a technical base in the field of pyro-technics in the country.

Chief Controller of Explosives, Nagpur and his team shall constantly endeavour to render efficient, prompt and courteous
services to all licensees, public and industry with complete transparency in their working through optimum utilization of
available human resources and e-technology while keeping in view National Interest and Safety as First motto.
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STRESS CORROSION IN PRESSURE VESSELS
M.K .Divekar, Mec Elec Industries, Thane

Most of the accidents related to the Pressure
Vessels like Explosion/Bursting occur due to obvious
reasons like over pressurization, over heating
~ improper installation besides human factors.
- Recently, I came across a case of bursting of a pressure
. accumulator, which had its roots in the basic
metallurgy of the Vessel material, which led to
extensive cracks on the surface under cyclic loading.

The incident involved a pair of high-pressure
. accumulators, made of seamless shell (70 mm thick),
welded to forged dish ends of (thickness 150 mm) and
designed for a pressure of 4000 psig. However, one of
the accumulators burst open at a nominal idling
. pressure of 700 psig!

The Vessel was subjected to cyclic stress due to
' the pressure cycles varying from 700 psig to 1200 psig,
- 200 times a day, 250 days per year and was in active
service for about 40 years, which means about 2.0
million cycles had been completed in its working life.

As long as the working stresses are within the
fatigue stress limit, the number of stress cycles to the
failure can be infinite. But however, if the cyclic stress
. value increases due to stress concentration, the number
of cycles to failure is drastically reduced. Occasional
high stress cycles can also lead to reduction of number
of cycles to failure.

In the incident sited above, although the
external surface of the vessel was showing no visible
defects at all, the internal surface had extensive cracks
throughout the shell. About 0.5 to 1.0 mm surface layer
on the inner wall was found to be de-carburised. It is
understood that the very high temperatures attained
during the seamless shell manufacture can lead to the
carbon molecules getting knocked off from the matrix
and de-carborising the surface layer.

De-carborisation of Carbon Steel drastically
brings down the fatigue stress limit and number cycles
to the failure. Consequently, deterioration effect starts,
cracks develop and lead to more deterioration and
when associated with corrosion, the failure can take
place even at normal operational pressures.

OFFICERS DEPUTED ABROAD FOR
TRAINING IN CNG CYLINDERS

CNG is finding use in a big way as an
automotive fuel in the country. Composite cylinders
are finding widespread application world over for on
board application on CNG vehicles because of their
light weight advantage. Lack of expertise and
inadequate information on the composite cylinder
technology available in this country caused
impediments in appraisal and evaluation of composite
cylinder proposals . This was acting as a hindrance to
the introduction of composite cylinders for onboard
application on vehicles in the country, thus denying the
country the benefits of a new technology already
enjoyed in other countries.

To overcome this situation two officers from
the Department, namely Shri Shambhu Prasad,
Dy.CCE, HQ, Nagpur and Shri C.R.Surendranathan,
CE, HQ, Nagpur were deputed to San Diego, CA, USA
for undergoing training on CNG cylinders conducted
by Natural Gas Vehicle Institute (NGVI) USA. The
training covered aspects like composite cylinder
manufacturing standards, CNG installation and
handling on board as per NFPA standards, cylinders
shielding and defueling, periodic examination and
inspection techniques, non destructive examination,
inspection procedures and a host of other issues
relating to safety in CNG cylinder use.

The focus of the training was the methodology
to be followed for visual inspection of CNG composite
cylinders as laid down in compressed gas standard
CGA C.6.4. Atthe end of the training, a written test was
conducted by CSA International, Cleaveland, Ohio,
USA to assess the awareness and the skills gained by
the participants in periodic examination and testing of
such cylinders. CSA International is the only
accredited authority in USA, which recognizes the
individuals to certify CNG cylinders after periodic
examination and testing, within USA and Canada.
Both the officers meritoriously qualified the written
examination and have been awarded certificates by
CSA, authorizing them to conduct CNG Cylinder
Inspections as CSA  authorized CNG cylinder
Inspectors.

Determination : An invincible determination can accomplish almost anything and

in this lies the great distinction between an Ordinar

and a Grea

t person.
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ALUMINIUM ALLOYS FOR
PETROLEUM TANKERS

Owing to its unique physical properties, mild
steel has been traditionally used as a material for
fabrication of tanker trucks for transportation of
Petroleum. Schedule III of the Petroleum Rules, which
governs the design and construction of petroleum
carrying road tankers in India does not allow any
material other than MS to be used in the fabrication of
Petroleum road tankers. Typically such steel is
required to have a minimum yield point of 17,00
kg/mm’, ultimate strength of 3100 kg/mm’ and a
minimum thickness ranging from 2 to 3.5mm
depending upon the volume of the tank to be
fabricated.

Over the years, however, the metallurgical
Sciences have made rapid strides. Alloys are now
available which match the characteristics of steel in
terms of strength, elasticity as well as workability in
fabrication. Aluminium alloys stand apart in this
regard. They can be fusion welded and have an added
advantage, in that, being lighter in weight, tankers
made out of them can carry higher pay loads. It is for
this reason that world over Aluminum alloys are
finding increased application as a material for
fabrication of road tankers.

With a view to study the technical and
operational feasibility of using such road tankers in
India, the Chief Controller of Explosives has recently
approved a proposal of M/s Hindustan Petroleum
Company Limited, Mumbai, to put into operation on
trial basis a 40 KL capacity road tankers fabricated
from Aluminium alloy for transporting HSD from its
Vashi Depot to one of its high selling retail outlet,
located at Sajgaon, about 75 km from Mumbai, on
Mumbai Pune Highway.

The 40 KL tank will be fabricated by M/s Heil
Asia Ltd., Thailand as per DOT 406 standards and will
be brought to India where it will be mounted on a FM 9-
300/6/4 Volvo Chassis. The tank will be fabricated
from ASTM-B 209 alloy 5454, an Aluminium Alloy
with a yield strength of about 2400 kg/mm’ and

ultimate strength of 3200 kg/mm’. The plate thickness

shall be about 1.5 times the thickness required for an
equivalent capacity MS tank. The tank will comprise
of 8 compartments of 5 KL each, with bottom loading
fittings installed as per requirements laid under
RP1004 standard of API.

M/s. HPCL has been issued approval for
conducting this trial run for a period of 6 months,
during which time they shall be required to get the
design and the operational feasibility of the road
tankers appraised by a 3" party agency. Based on the
findings of the study, the Department of Explosives
will consider necessary amendments in the existing
Rules to permit material other than Mild steel for
fabricating petroleum road tankers in future.

ABOUT THE FIRST ISSUE OF
NEWS LETTER

by Dr. H. Mukerjee, Rtd. CCE

The maiden issue of the Departmental
Newsletter was released by Dr.H.Mukherjee, Rtd.
Chief Controller of Explosives at a simple function
held on 02/10/2004 at Nagpur. Dr.H.Mukherjee
speaking on the occasion, lauded the initiative taken in
bringing out the Newsletter and expressed the hope
that the Newsletter will not only serve as a vehicle of
communication within the organization but will also
help in projecting the role of the Department outside
too. Shri M.Anbunathan, Chief Controller of
Explosives while appreciating the efforts made in
bringing out the Newsletter, hoped that the quality and
content of the Newsletter will improve further in the
future. He said that publishing of the Newsletter was
only one of the series of many developmental activities
he planned to undertake in the days ahead.

Determine that things can and shall be done, and then we shall find the way.
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COMPOSITE CYLINDERS
TECHNOLOGY OF FUTURE

Steel, because of its excellent mechanical
properties, has been traditionally used as a material for
manufacture of gas cylinders.
experimentation is being

However, world over
g done in using non-
conventional materials for manufacturing gas
cylinders. One of such technologies is the composite
material technology which was first used for
manufacturing of rocket motor cases for space
application and thereafter extended to pressure vessels
and allied industrial applications. This technology is
now being increasingly used in USA and Europe for
manufacturing high-pressure cylinders. The word
‘composite’ for such cylinders follows from the fact
that these are made of metal liners, fibers and resin as a
combined unit. These cylinders are Hoop wrapped or
fully wrapped and made in sizes ranging from 1 to 230
Itrs. water capacity. They are produced by winding of
the resin impregnated high strength continuous fibers
over inner aluminium liner. The commonly used fibres
are glass fibre and carbon fibre. The resin used is epoxy
resin which 1s thermo setting in nature. SUTSRUETTLT
Prasad, Dy. CCE and Shri C. R. Surendranathan

'E, recognized as Authorised CNG Cylinde
e e e T D PO The carbon fiber
composite cylinders are preferred over the glass fiber
as they are not prone to acid or alkali attack. However,
glass and carbon fibers are also used in combination to
impart toughness, inertness and electro conducting
features to end products. The composite cylinders in
America are generally manufactured to NGV2 & DOT
standards. European manufacturers of such cylinders
follow the EN standards.

The composite cylinders have a distinct
advantage over the steel cylinders because of their light
weight. They are ideally suited for use with breathing
apparatus for scuba diving, mountaineering, fire
extinguishers and rescue operations. Such cylinders
also find application as fuel storage tanks mounted on
roof tops of CNG fuelled vehicles. This, considerably
enhances the pay load of such vehicles.

Composite cylinder technology is awaiting to
be tapped in India. However, because of lack of
expertise available in the country in various aspects of
manufacture, inspection and testing of composite

cylinders, the Department had deferred decision with
regard to allowing such cylinders in the country. In
order to have a proper exposure to the safety issues
involved in design, manufacture and inspection of such
cylinders, the Department had recently deputed two of
its officers to US for visiting composite cylinder
manufacturers and interacting with inspection
agencies to have first hand knowledge of the various
issues involved in composite cylinder technology.
With the knowledge gained by the officers, the
Department i1s now on a firm footing to evaluate
proposals of composite cylinders in the right
perspective .

API STANDARDS TRAINING AT USA

Shri Ajai Nigam, Jt.Chief Controller of
Explosives, East Circle, Kolkata attended a training
Course on h ( ind Tanks based on API

at Portland, Maine, USA between 4" to 6"
October, 2004. The course was conducted by Mr.John
R.Cornell an API authorized Instructor and Industry
recognized Tank specialist in USA. The course based
on API standards 650, 651 & 620 covered aspects like
material selection, design, fabrication, erection and
LCsliiig ICuILCINCIitS 101 above giound welded siorage
tanks for petroleum storage under atmospheric
pressure. Besides, the course also dealt with design and
construction of welded low pressure storage tanks
suitable for use with cryogenic liquids like LOX/ LIN
and LNG. The training course provided insight into
such aspects like tank inspection/in-service inspection
procedures and suitability criteria of tanks for various
service applications. Aspects of cathodic protection,
lining for tank bottoms and tank repairs as stipulated
under API-651, API-RP 652 and API 653 were also
discussed.

Case studies of tank failures due to various
reasons were dissected and mitigating measures to
prevent such failures discussed.

The training programme gave an opportunity
to the participants to get acquainted with the
international practices in vogue in the design,
fabrication and maintenance of petroleum storage
tanks The knowledge and experience gained
Shri. Ajay Nigam during the course of the training will
help the Department in appraising proposals related to
the subject from petroleum industry in a better way.

Boldness has genius, power and magic in it, begin it now.




