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IIP Bags the CSIR Business Development and
Technology Marketing Award, 1996

Shri Y K Alagh, Minister of State (Independent Charge) for Planning & Programme Implementation and
Science & Technology, giving away the Award to Dr T S R Prasada Rao, Director; IIP.



tailor-made technologies, to combining business
acumen and hard-core financial requirements with the
objectives of excellence in science & technology,

advocating the concept of 'Research as Business' and
utilisation of R&D as avenues for wealth generation. All
these efforts are especially the results of Dr Prasada
Rao's dynamic leadership ever since he took charge of
IIP in 1990. Most notable is that this award has gone to

IIP in the very third year of its institution.

IIP was awarded the CSIR Business Development
& Technology Marketing Award 1996 which was

received by the Director, Dr T S R Prasada Rao on
26th September, 1996, the CSIR Foundation Day, at the
NPL, New Delhi, from Dr Y K Alagh, Hon'ble Minister of
State, Science & Technology and Vice President , CSIR.

This award is the result of HP's effort towards
changing a mindset merely focusing on R&D to one of
understanding the needs of the market and developing

2,000 crore was being spent yearly on oil exploration
Our oil import bill is huge and much foreign exchange is
spent on this despite the fact that we have ample oil
reserves in the country. A new and more effective oil
exploration policy on this is sure to give better results.

Shri Ramakrishna also spoke about the need to

improve the quality of Indian products to better our
image in the international market and to establish
ourselves there as also to bring India to the forefront of
the developed countries. For this, modern techniques'
should be utilized. Thus, the Indian scientists have a
very responsible role to play, he said. Fie informed that
we need to refine 17 billion tonnes of hydrocarbon
products in the country. Shri Ramakrishna said that
science and technology have acquired even more
importance as they are now linked directly to the

CSIR FOUNDATION DAY
26TH SEPTEMBER, 1996

CSIR Foundation Day was celebrated in the
institute on September 26th, 1996. Shri G V
Ramakrishna, Chairman, Disinvestment Commission,

Govt, of India and Chairman, IIP Research Council, was

the Chief Guest at the main function. Shri Ramakrishna,

in his inaugural address, stressed upon the need for a

new and concrete policy in the field of oil exploration.
Fie also wanted Indian products to be more reliable
since stiff competition prevails in the global market. The
Chief Guest pointed out that an amount of Rupees

Shri G V Ramakrishna and Dr T S R Prasada Rao lighting the

traditional lamp on CSIR Foundation Day.Shri G V Ramakrishna being welcomed on his arrival at IIP.
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attitude of the Government as regards encouraging
S&T.

sjsr. Snri Ramakrishna congratulated the IIP on— -3 the 'CSIR AWARD FOR BUSINESS
DEVELOPMENT AND TECHNOLOGY MARKETING,
' ?r*E 5 *"' Ramakrishna saw the need to encourage
:.: : sector undertakings and pleaded for more
~eeccm for them in their working He also underlined
*e 'ee-z *or an excellent management for the success

rxJustry.
I'

~ S R Prasada Rao, Director, while wel-
: S^' Ramakrishna, talked about the positive

A

Shri Ramakrishna also gave away prizes to the
winners of various competitions held on the occasion of
the CSIR Foundation Day, viz. the Essay and Quiz
competitions, as also to the employees of IIP who had
completed almost three decades in the service of the
CSIR. Dr V R Sista, Deputy Director, was also present
on the occasion. The proceedings were conducted by
Shri R S Gaharwar, Scientist, ILS.

i-

Indian institute of Petroleum

MINI-REFINERY
CONFERENCE AND

BUSINESS MEET * s
Vnl-VerUe Inf Iunit of

MINI REFINERY CONFERENCE AND MEETING
Indian Institute of Petroleum (CSIR) India

Unitel Technologies Inc. USA
and

Val Verde International USA

- one-day conference and
• -ess ~eet was organised by the
: -stitute of Petroleum (IIP),

=:-n on 5th December 1996 at
:or New Delhi, on the mim-
ic -cept, in which represen-

;’3 T about twenty organisa-
*II«. cart.

- :e-~p /vas finalised recently
n me 3 and the USA-based
~ecmologies Inc., (UTI) to
='c se: up mini-refineries in
: ne g-oouring countries on

casis by involving Val
•si'ona! (Wl), USA, who

- ** : c eace^s in small-scale mod-
. :• I'c -iess ~g ^ ini-refineries.

5. December 1996, New Delhi
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Seated from L to R: Shri S K Jain, Dr. Ravi Randhava, Dr T S R Prasada Rao,
Shri Surjit Randhava and Shri K G Mittal

*c .a
* eo2

either in Houston or in India depend-
ing upon the economics of the par-
ticular mini-refinery. Mr Randhava
further mentioned that the United
States Exim (Export-Import ) Bank
could provide finance at reasonable
interest rates. Dr Ravi Randhava, a
senior partner of the Unitel Technolo-
gies Inc., USA, highlighted the capa-
bilities of the Val Verde International,
USA, which has set up mini-
refineries in many countries.

Dr Prasada Rao, other scien-
tists of the IIP and the UTI delegation
briefed the press about the relevance

of the mini-refinery concept in India
and their activities with UTI who
have involved Wl, world leaders, in
putting up mini-refineries of modular
design, capacity ranging from 0.05 to
0.5 million tonnes per annum ( 1000
to 10,000 barrels per day).

Dr Rao further said that it has
been decided that IIP will provide
expertise in assaying the crude oil
and cooperate with UTI in providing
technology inputs. UTI will also ar-
range finance by involving the USA-

based Zapata Energy Company, if
necessary; the Val Verde Interna-

~ -re* nery concept was
: Shri S K Jain, Group
jects). IIP, while Shri K G

Officer on Special Duty and
* e V - -Refinery Project
: me key characteristics
is cciained from a few

Ii'eSr^IrC
.r:Jtr

V ns
;jw ^ '

s
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oi s. Mini-refineryscec:f
strategic alliance for India was pro-.ected by Shri Surjit Randhava,

a- of me 25 million-dollar Uni-

- ^

tel Technologies Inc., USA, who
mentioned that mini-refinery mod-_ es may be engineered/fabricated
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tional, USA, will fabricate and set up
the mini-refinery.

In the afternoon session of the
one day-meet the scientists of the IIP
and the UTI team had business dis-
cussions with customers.

VIJAY SHREE AWARD
TO IIP LICENSEE

KAMAL KUMARI NATIONAL
AWARD TO

DR T S R PRASADA RAO

Appliances,
Paonta Sahib (H.P.), which is one of
the licensees of the Indian Institute
of Petroleum, was awarded the Vijay
Shree Award, 1996, by the India In-
ternational Friendship Society, New
Delhi. The award was presented to
Shri S K Khanna of M/s Nova Appli-
ances on November 14th 1996 at the
Hotel Connaught, New Delhi, by Shri
G V G Krishnamurthy, Election
Commissioner, Govt, of India ancK
Shri R L Bhatia, the former Minister
of State for Foreign Affairs.

It may be recalled that M/s
Nova Appliances was also awarded
the "International Diamond Star for
Quality Award, 1995 " by the National
Marketing Institute, Moscow.

Shri S K Khanna, a scientist
from the IIP, had set up a factory at
Paonta Sahib (H.P. ) in 1984 under the
CSIR Enterprises Scheme.

M/s Nova

Adding another feather to his
cap, Dr T S R Prasada Rao was
awarded the Kamal Kumari National
Award for Science and Technology,
1995, which is given every year by
the Kamal Kumari Foundation to an
individual or a group for outstanding
research contribution in any field of
science including engineering and
technology, made primarily in India.
It carries an amount of Rs. 1 lakh in
cash, a citation and a trophy.

This award is a rightful recog-
nition of a life given to industrial and
business-oriented R&D. Dr Rao's
efforts in this direction ever since he
became the Director of the Institute
have earned for IIP intellectual and
technological authority in the Indian
petroleum industry, paving the way
for its rise on the international
horizon.

APPOINTMENT OF
DR T S R PRASADA RAO,
DIRECTOR, AS MEMBER,

OIL INDUSTRY
DEVELOPMENT BOARD

Dr T S R Prasada Rao, Direc-
tor, IIP, was appointed as a member
of the Oil Industry Development
Board (OIDB) by the Ministry of
Petroleum and Natural Gas for two
years with effect from 10th October,
1996. OIDB is India 's apex body gov-
erning policy and investment deci-
sions in the area of oil and natural
gas.

*

Shri Lok Nath Mishra, Governor of Assam, presenting the
Kamal Kumari National Award to Dr T S R Prasada Rao.
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have been conducted. Basic study
on cracking of model compounds
and narrow cuts derived from Indian
crudes have been done to study the
effects of structural changes during
catalytic cracking. The influence of
reaction variables on the product dis-
tribution and catalyst decay during
cracking reaction also forms the core
part of the study. Variations of the
number of catalyst active sites avail-
able as function of time-on-stream
have been calculated using pure hy-
drocarbons as feedstocks. Kinetic
constants in catalytic cracking of hy-
drocarbon mixture on the de-alumi-
nated zeolite-Y have also been
reported. The studies have great
relevance in understanding the
chemistry of cracking reactions, cat-
alyst performance and optimization
of process parameters for product
selectivity, yeld and quality. This is a
necessary basic scientific input for
the development of cracking catalyst
and process for the maximization of
middle distillates from feedstocks,
including waxy feed.

It has been concluded that the
relative reactivity of the straight-
chain alkane components of a vacu-
um gas oil significantly decreased in
the presence of condensed aro-
matics as revealed by the cracking of
the predominantly paraffinic Bombay
High Vacuum Gas Oil as a whole and
that of the three compositionally dif-
ferent concentrates isolated from it.

BOOK ON CRUDE OIL
EVALUATION & CRUDE

DATA HAND BOOK

VISIT OF THE HOUSE
PANEL ON

HERBAL PETROL*

n . ew of the importance of
:e o evaluation which is crucial

• :es going a grass-root refinery or
: -ea: ^ g a new infrastructure at the
e s:ng refineries, Indian Institute of
DeTroleum brought out an extremely
::- z ^ehensive volume on the latest
:e .eooments in the field. This will
:r 5: se^.e the purposes of the indus-

'esearch institutions and engi-

^ - g organisations.
~ne book has been titled

= -~ ges in Crude Oil Evaluation",
. Dr J M Nagpal, Head,

Evaluation and published
'cGraw-Hill Publishing Co. It

'5 the proceedings of the First
:~a .Vorkshop on Crude Oil
- = or in the country held at the
* '995.

History of sorts was created
on November 15th, 1996 at IIP,
Dehradun, when Shri Ramar Pillai,
the 'Herbal Petrol1 man from Tamil
Nadu, gave a demonstration here
before the Standing Committee of
the Parliament on Science and Tech-
nology in a last bid to prove his claim
of having found a mysterious herb
which could produce 'petrol'.

The demonstration had been
organised with the co-ordination of
the Department of Science and Tech-

nology, Govt, of India, and the Indian
Institute of Petroleum, Dehradun, on
the directive of the Parliamentary
Committee which included the
Hon'ble M/s V. Narayanaswamy,
Chairman, Pranab Mukherjee, For-
mer Minister of Commerce & Vice-

Chairman, Planning Commission, Dr
Mahesh Chandra Sharma,
Prashant Barisa (all Members of the
Rajya Sabha ), Mahavir Lai
Vishwakarma, Shivaji Mane, A
Raja, N K Prem Chandran and K B
Raut (all Members of the Lok
Sabha ).

rC *

rv4

Ph D DEGREE AWARDED

Shri R P Badoni, Scientist,
rs :eep awarded Ph D Degree by

p e -emwati Nandan Bahuguna
D 5'*" .va University, Srinagar
Garh .val for his thesis titled

'Compositional and Structural
es on Catalytically Cracked

Petroleum Hydrocarbons". He carried
c _: t ^ese studies under the guidance
o: Dr S D Bhagat, Scientist 'F' of

s nstitute and with constant en-

The conclusions of the report
were tabled before the Parliament on
December 19th, 1996.

::^agement and patronage from Dr
S - Drasada Rao, Director, IIP.

Shr Badoni studied the influ-
ence of the composition and struc-
tures of various kinds of feedstocks
on the yield of cracked products,

.n-aepth studies of hydrocarbon
types in relation to their reactivity,
crackability and dynamics of reaction Members of the Standing Committee of Parliament with the Director, HP.
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hike in the prices of petroleum
products and change in quality and
specifications of fuel oil to heavier
and high-sulphur fuels and the need
of the industries for higher-efficiency
burners which could use different
fuels and natural gas separately and
simultaneously, the Petroleum
Conservation Research Association
( PCRA ) and the NPC (National
Productivity Council) asked the IIP to
develop an improved version of the
LAP burner.

as a commercial fuel in over 35 coun-
tries including the USA, Canada and
France while in Brazil, cars having
modified engines have been running
for years on neat alcohol. According
to Shri Gandhi, this may be another
option for India.

Shri Devin Narang, Vice-
President, All India Distillers Associa-

tion, sees much scope for gasohol
as fuel and his group has tied up
with the Finnish Jaako Pyry Group to
set up a modern fuel-alcohol plant.
Shri Kari FI Sarkkinen, Vice-
President of Jaako Pyry, who was
accompanying the visiting Finnish
Prime Minister, opines that Indian
policy makers should realize that
gasohol offered a ready-made solu-
tion to the country's economic and
environmental problems. Jaako Pyry
specialises in setting up plants for
alcohol-based oxygenators which go
into the making of lead-free petrol.

India could save billions of dol-
lars in foreign exchange by making
her own ethano-based oxygenator
(ETBE) instead of importing less effi-
cient and toxic oxygenators.

Shri Jai Uppal, Chemical En-
gineer and President, Narang Indus-
tries, says that since in India the
sugarcane production is growing ev-
ery year, and since molasses, pro-
duced in the sugar mills (which is a
by-product from which alcohol is
made), actually causes pollution
problems from under-utilization, the
country has a vast scope of making
gasohol.

LECTURES DELIVERED

Mr V S Saini, Scientist,
Biotechnology and Mr J M Nagpal,
Scientist, Crude Evaluation, delivered
lectures as faculty members of the
course on "Underground Storage of
Oil, LPG, and other Petroleum Prod-

ucts", which was organised by the
Central Mining Research Institute's
Regional Centre, Roorkee, at Mus-

soorie during October 27-30, 1996. Now, a team of the IIP
scientists including Shri H K
Madan, Shri P N Bhambi and other
researchers has developed multi-fuel^^burners that use both natural gas
and heavy-grade fuel oil. These multi-
fuel LAP burners are of 200 kg/hr fuel
oil capacity and with minimum need
for cleaning the nozzle, a significant
improvement over the conventional
single-fuel ones.

The IIP has been supported by
the Gas Authority of India Limited
(GAIL), the Department of Scientific
and Industrial Research ( DSIR ) and
Encon Engineers. According to Shri
H K Madan, this development could
save 10-20% on foreign exchange as
at present natural gas burners are
being totally imported. Fie added that
presently 6000 burners of both types
are operating in the industry in India.
On the other hand, natural gas is^found in plenty in the north-eastern
region in the exploration fields of the
Oil & Natural Gas Corporation and is
environmentally friendly.

The IIP is setting up testing
and evaluation facilities at Faridabad
in collaboration with M/s Encon
Engineers with the Rs 30 lakh
assistance being provided by the
GAIL and the DSIR.

This technology has been
transferred to five industries, viz M/s
Encon Thermal Engineers, New
Delhi, Petcon Thermal Engineers,
Faridabad, Kessels Engineering
Works, Bombay, ISA Engineers,
Coimbatore and Aadi Energy

GASOHOL :
GREENEST 1 SUBSTITUTE

TO PETROL?

Voicing the findings of the IIP,
Shri K K Gandhi, a senior scientist
of the Institute, has said that alcohol
produced from sugarcane may prove
an efficient substitute to petrol in
terms of (i) large savings in the oil
import bills and ( ii) environment
friendly product. It blends with ordi-
nary petrol which is then known as
'gasohol' and, most significantly, can
be used without any modification
in the existing engines of cars,
scooters, motorcycles and
mopeds in India.

These are the conclusions of
the field trials conducted by the IIP
and the Indian Oil Corporation (IOC).
It has been found that the use of
gasohol is not only soot-free but also
has high-octane characteristics. It
produces less or no knocking in the
engine and the emissions of hydro-

carbons and carbon-monoxide is
drastically reduced. These emission
from the conventional fuels have cre-

ated environmental hazards in
metropolitan cities like Delhi.

Gasohol is already being used

IIP EMBARKS UPON THE
DEVELOPMENT OF

MULTI-FUEL BURNERS

The IIP has been successful
previously in developing Low Air
Pressure (LAP) burners based on
fuel-grade oils. Now, in view of steep

IIP NEWSLETTER, JULY - DECEMBER 1996
6



Calcutta and they have also-r -: ::~~ercial manufacture.
3 burners have also

export market in Kenya,
r>:= a ^ z Dubai.

~oe Council of Scientific and
jsr a Research (CSIR ) too, has
n:~ ed the multi-fuel burners as

re c * its leading technologies to be
marketed world-wide in its quest to
e^e ^ge as a global Research and
Ce.elopment player.

Small Burner Technology & Heating
Equipment.

Mr P C Gupta visited Bel-
grade, Yugoslavia, during December
8th-13th, 1996 for attending the In-
ternational Seminar on "New Chal-
lenges in Catalysis". He also visited
the University of NOVI SAD, Faculty
of Technology.

13.

Mr Sudhir Singhal visited
Sweden w.e.f . September 25th, 1996
to October 2nd, 1996 for ( i) attending
the meeting of EC experts to decide
financial matters of REAL projects at
Lulea, Sweden, (ii) holding a meeting
with Prof Erik Hoglund at Lulea,
Sweden, and (iii) holding a meeting
with Prof H Chandra Sekharan at
the Swedish Instt. for Metals Re-
search, Stockholm, Sweden.

7.

Ms K V Padmaja visited Thai-
land during December 8th-21st, 1996
for the poster session of the Interna-
tional Symposium on Forest Prod-
ucts in the Tropics at Bangkok, Thai-
land during December 20th-25th,
1996.

14.

Mr K K Gandhi visited
Malaysia w.e.f . September 30th to
October 4th, 1996 to attend the 5th
Biennial IANGU International Confer-
ence & Exhibition on Natural Gas
Vehicles.

8.

£ DEPUTATIONS ABROAD

DISTINGUISHED
FOREIGN VISITORS

Dr T S R Prasada Rao visited
jjring June 28th, 1996 to July

:* ' 996 to attend the XI Interna-
ls Congress on Catalysis and V

Congress of Chemical Engi-

Dr T S R Prasada Rao lead a
CSIR delegation to Kuwait during Oc-
tober 6th-11th, 1996 to finalise
working programme of co-operation
between CSIR and KISR, and to ex-
plore possibilities for, and finalise the
requirements of, the visit of experts
from India to Kuwait and vice-versa
for training their personnel. Mr V K
Kapoor, Deputy Director, IIP was
also a' member of this delegation.

9.

a
* V

Dr Fu Ming Lee, Glitsch
Technology Corporation, Delaware,
USA., September 1st-3rd, 1996.

1.re

Mr I P Singh visited Austria
July 15th-22nd 1996, for_ z ~ent Training. Dr Farouk Ezzat, Managing

Director, EPRI, Egypt - and Dr H
Gharieb , EPRI, Egypt, September
10th-13th, 1996.

2.

Vr N Ray visited South Korea
ring August 12th-17th 1996 to at-
:ne international Zeolite Confer- 3. UOP delegation consisting of

Dr R A Lengemann, Senior Vice-
President, Dr Stanley Gembicki,
Chief Technology Officer, R&D and
Mr K P McCormick, October 18th,
1996.

Dr B S Rawat visited USA
during October 14th-24th, 1996 to
attend a Question & Answer Session
organised by the National Petroleum
Refiners' Association, USA.

10.

Dr M R Tyagi visited Japan
e * September 7th, for 60 days to

e ~erd a short-term research pro-
raTime in the area of MICRO TRI-
BOLOGY at the University of Tokyo. Mr G S Dang visited China

during October 28th to November
12th 1996 under the Bilateral Ex-
change Programme between the
INSA & the Chinese Academy of Sci-
ences.

11 . Japanese delegation from
Idimetsu Kosan Co. Ltd., Japan,
comprising of Mr S Tokuda , Mr S
Oda , Mr H Tanda and Mr M Taka-

batake, November 3rd-5th, 1996.

4.

Mr S K Chhibber visited the
Czech Republic & France w.e.f.
' .c .ember 7th,1996 for a period .of 2
mcmns *or studies under the CSIR-
Czec'' Bilateral Exchange Pro-
gramme .

D

Mr U U Win Pe Hal, Dy.
General Manager (Research), Min-
istry of Energy, Union of Myanmar
and Mr Ne Winn, Head of Branch,
National commission for 'Environ-
mental Affairs, Myanmar, November
20th-22nd, 1996.

5.
Mr N N Kulsrestha visited the

Slovak Republic, Austria and the
Czech Republic for 6 weeks during
November 11th-December 13th,
1996 under the CSIR Bilateral Ex-
change Programme.

12 .

Mr H K Madan visited
Switzerland w.e.f. September 24th,
1996 to September 26th, 1996 in
order to attend a conference on

6.
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Mr Shyamal Kumar Saha of
Bangladesh, a Ph D Scholar in Chem-
ical Engineering worked here for two
months as a trainee, November 28th,
1996 onwards.

Ltd., Patalganga from 22nd October,
1996 to 1st November, 1996. A total
of 26 chemical engineers including
one Senior Manager (Training) partic-
ipated in this programme.

This training programme con-

sisted of 34 class-room presenta-
tions in the following areas :

6. TRAINING PROGRAMMES

Training programmes are an
important activity of IIP which not
only aim at the updation of knowl-
edge but also serve as an important
forum for the researchers and pro-
fessionals of. the petroleum and
petroleum-related fields to come to-
gether and interact with one another.
The following training programmes
were organised by the Training Divi-
sion of IIP during the period July to
December, 1996.

Prof Jiri Nedoma of the
Czech Republic visited the IIP and
also the Wadia Institute of
Himalayan Geology, Dehradun,
December 1st-12th, 1996.

7.

Crude Oils & Petroleum
Products

Refining Process Technology
and Physical Separation

Conversion and Treating
Processes

Petrochemicals

General lecture on
- Production Planning in

Refineries
- Environment Control
- Petroleum Refining &

Petrochemical Industries
in India

Dr Alan L Rockwood, Direc-
tor R&D, SENSAR, Larson-Davis,
Utah, USA, December 3rd, 1996.

8.

Dr Joseph Fernandes of
AMTECH Inc, USA, December 14th-
15th,1996.

9. <T
• A two-week training pro-
gramme on "Petroleum Refining
Technology" was organised for vari-
ous refineries, other than IOC Ltd.,
between 9th-20th September, 1996.
A total of 19 engineers participated
including one from IIP in this pro-

SIGNIFICANT MoUs/
AGREEMENTS SIGNED

gramme.
Pilot Plant-VisitsThe presentations were in the

form of 33 lectures besides labora-
• A four-day training programme
on "Petroleum Refining Technology"
was organised for the Senior Execu-

tives of different refineries between
November 5th-9th, 1996. A total of 7
Senior Executives from different re-
fineries and 4 from IIP participated in
this programme.

tory and pilot-plant visits. The lec-
tures covered the following topics
besides one lecture on 'Introducing(Rs in lakhs)
IIP'.

2-Stroke Vehicle Field 10.00
Studies - IOC ( R&D)
(September, 1996)

1.
General Refinery Configura-
tion (Fuel & Lube Refineries)

Basics of Crude Oils, Products
and Refining

Refining Process Technology
- Physical Separation

Processes
- Conversion and Treating

Processes

Others
- Pollution Control practices

in Petroleum Refineries
- Fire and Safety in

Refineries

9Development of
Running-in Oil
Programme - IOC(R&D)
(September, 1996)

10.002. • A two-week training pro-
gramme on "Petroleum Refining
Technology" was organised for IOC
Ltd. (R&P Division, New Delhi) be-

tween November 18th-29th, 1996. A
total of 21 senior officers partici-
pated in this programme.

There were a total of 34 class-
room presentations besides visits to
different laboratories/pilot plants in
the following areas:

Re-refining of Waste
Lubricating Oils -
Gujarat Oiland
(September, 1996)

3.

6.50Sulphonated Heavy
Alkylate Bottoms -
Naveen Metal
(December, 1996)

4.

Basics of Crude Oil :
Products and Refining

Refining Process in Refining
(Physical Separation)

• A two-week training pro-
gramme on "Petroleum Refining and
Petrochemicals Technology" was or-
ganised for the Reliance Industries
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Process Technology

Refinery Process Technology
Conversion)

Lab Visits

• Dr I M Misra, Professor,
University of Roorkee
Prevention of Chemical Hazards
10.10.1996
• Professor A P Kudchadker,
Technology Information Centre, Lar-
son and Toubro, Baroda
Technology Innovation:/ & II
5.11.96

COLLOQUIA

• Dr Siddharth S Ray, Scientist,
NCL, Pune
High-Resolution NMR of solids -
methodologies and applications
16.7.1996
• Mr R K Agarwal, Scientist, IIP,
Dehradun
Recent developments in catalytic re-
forming
7.8.1996

• A one-week training pro-
gramme on "Application of Fuels and
Lubricants in Industrial and Automo-
tive Machines, HPCL, Bombay" was
organised between December 16th-
21st, 1996. A total of 16 sales engi-
neers participated in this pro-

• Professor A P Kudchadkar,
Technology Information Centre,
Larson and Toubro, Baroda
Separation and molecular thermody-
namics:18 II
7.11.96
• Dr H S Ray, Director,
RRL, Bhubneshwar
Creativity and Perception
20.11.96

gramme.
There were a total of 23 class-

room presentations besides visits to
-jdifferent laboratories/pilot plants in

e following areas:

• Dr A Krishnaiah, Reader,
S V University, Tirupati
An overview of measurement of
thermodynamic and transport prop-
erties of organic mixtures
17.9.96

Basics of Crude Oils,
Physico-Chemical Testing and
Characterisation
Automotive Fuels and
Lubricants

Industrial Lubrication

• Dr Alan K Rockwood, Direc-
tor, R&D, Sensar, Larson-Davis, USA
Recent advances in LC-MS/CE-MS:
techniques and computation of iso-
topic contributions
3.12.96

• Dr A K Rakshit, Professor,
M S University of Baroda
Properties and uses of micro emul-
sions
30.9.1996

ROLE OF 'QUALITY MANAGEMENT SERVICE' IN LLP.
By Dr D C Madhwal, Scientist, IIPTECHNOLOGY TRANSFERS

Our Institute has made impressive achievements in the past six years.
This is reflected in the earnings of CSIR which increased manifold in 1996 in
comparison to what they were in 1990. It is a remarkable achievement. We,
however, should not be satisfied with this achievement.

There is no doubt that what we have achieved was the result of our
technological generation ability and I have no doubt that if we join hands
together, and work as a team to best of our capabilities, we can fulfil our
vision of becoming industry-oriented and an internationally recognised R&D
organisation which will play a pivotal role in the growth of hydrocarbon and
related industries in India.

In order to achieve this objective, our technology generation ability
will have to be more effective by adopting a customer satisfaction approach,
which means that we shall have to generate high-quality technology or
service at competitive prices. This, in turn, requires a Quality Management
System (QMS). Whether we already have such a system, can be decided by
a third party. The International Organisation for Standards (ISO) is accepted
the world over as a third party for this purpose and it certifies whether a
particular organisation should be granted ISO-9000 Certificate for QMS. The
target date for achieving this certificate for IIP is December, 1997 and I have
no doubt that we shall all work together to achieve this objective.

IIP-IFP Process on Diesel
Hydro-desulphurization
HPCL, Mumbai
September, 1996

1

*
IIP-IFP Process on Diesel
Hydro-desulphurization
CRL, Ambalamugal
September, 1996

IIP-IFP Process on Diesel
Hydro-desulphurization
MRL, Madras
September, 1996

IIP-Nutan Wick Stove (Large)
Shri Laxmi Agencies,
Raipur, M.P.
October ,1996

2

3

4
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Mini Refinery in Indian Context

K G Mittal

ABOUT THE AUTHOR

K G Mittal

Joined IIP in early 1965 after doing graduation in Science and Chemical Engineering. After
initially working for about six years on process development for steam reforming of
hydrocarbons and thermal cracking of waxes, he moved to the hydroprocessing group and
headed it till recently. For quite some time now, he is working as an Officer on Special Duty
and holding the independent charge of Mini-Refinery presently.
Mr Mittal visited West Germany (under DAAD exchange programme), France and USA
(under equipment selection-training programme). He has authored about 25 research papers
in international and national journals and over 100 technical reports.

1.0 INTRODUCTION electric power in small towns located
near the oil fields where trucks have
to be put in use to bring the fuel over
long distances for running the power
turbines. The fuel oil, being low in
suifur, produced from mini-refineries
of simple configuration (having a dis-
tillation column without any blending
or secondary processing units) using
the specific crude is ideal in setting
up the small power plants to cater to
the local needs, it has become more
logical in the present context where
the government has given its consent^to use such liquid fuels by states for
setting up smail power plants, on
priority at par with co-generation
plants, with an envisaged capacity
upto 12,000 MW under one-time
measure scheme of the power indus-

processing centres due to economic
reasons. In such cases, the crude oil
has to be transported to the nearby
refinery by road and in turn, the
petroleum products are brought
back (from the refinery ) for the use
of local residents. To substantiate
this with an example , the crude
produced at RAWA oil field located
along the long coast line of Andhra
Pradesh state is brought to
Vishakhapatnam at Hindustan
Petroleum Corporation's refinery by
road in the tankers. The transporta-
tion cost is estimated to be about
Rs. 500/- per tonne. The petroleum
products are aiso brought back to
the region by road and thus, by
spending an equivalent amount of
money. It would be economical if
the mini-refinerv is installed in the
vicinity of the oii field for delivering
the refined products to the end cus-
tomers i the market immediately sur-
rounding the oii-field and thus elimi-
nating the crude/product transporta-
tion, transit losses and environmen-
tal problems.

The concept of a mini-refinery
is to convert small quantities of the
crude oil, available mainly from small
oil fields located in remote areas, to
cater to the local demands for
petroleum products like kerosene,
diesel and fuel oil in areas (nearby
towns) having insufficient road or rail
transportation facilities. The mini-
refinery which is usually designed to
process 1000 to 10,000 barrels per
day (0.05 to 0.5 MMTPA) of crude oil
is self-contained, skid-mounted, low-
cost , low -maintenance unit requiring
no utilities like process or cooling
water, electric power etc.

2.0 APPLICATIONS
There are two major applica-

tions of the mini-refinery which are
iisted below.

try.

3.0 ADVANTAGES
There are several advantages in

opting for a mini-refinery. Some of
these advantages are listed below:

2.1 Remote Oil Fields

In Indian context, there are
many remote areas in the regions of
Assam, Gujarat, Andhra Pradesh etc.
where many small oil fields are avail-
able without adequate port or pipeline
facilities to carry the crude to the oil

The remote/inaccessible site
can be used for installation of a refin-
ery with a flexibility for accommodat-
ing broad range of feed stocks avail-

1
2.2 Energy Requirements

There is always a need for
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able in the region.

Since the mini-refineries, con-
sisting of different modules, are
joined at site, these can be easily
dismantled for transportation to other
areas in case the oil field, where it
was installed initially, gets exhausted.

Due to heavy reduction in the
production schedule and man-power
density by performing sequential ac-
tivities in parallel and indoor environ-
ment, use of remote site etc. the
overall project cost is substantially
reduced.

down upon detection of a hazardous
condition and restart of the plant
after correcting the abnormal situa-
tion using a broad range of feed-
stocks to handle either stabilized or
unstabilized crudes of low/high API
gravity.

refinery of same configuration having
10,000 BPD (0.5 MMTPA) capacity
would require about 26 million dollars
as upfront initial investment excluding
the working capital and interest
charges.

2

6.0 MINI-REFINERY
ECONOMICSThe crude oil from the well-

head is flashed (after pumping
through filters, heat exchangers and
feed heaters for removal of particu-
late matters, preheating etc.) into
the column-still where it is fraction-
ated into light ends (vapours), naph-
tha, kerosene, diesel and fuel oil.
Light ends are collected and used as
fuel gas in the fired heaters for inter-
nal use. Naphtha, low in octane,
may be used internally (partly) or in
fertilizer industry since it has nor-
mally low sulfur and aromatics.
Kerosene (having low sulfur and
high smoke point) and diesel (having
low sulfur and high cetane number)
are straightaway used or can even
be blended with inferior products
before use. Fuel oii (low in sulfur)
can be used for generation of
power.

3

The economics has been calcu-

lated for processing 10,000 BPD (0.5
MMTPA) RAWA crude using the ad-
ministrative pricing policy mechanism
(APM) of products ( revised basic ceil-
ing selling price ex-storage point ex-
clusive of excise duty etc , as on June
1996) and crude oil costing 22 dollars
per barrel.

4 Since the modules are not very
Q high, there is an increase in productiv-

ity and safety because of working on
the ground. Assuming the disposal of naph-

tha, kerosene and fuel oil in industrial
market /non-fertilizer industry ( i.e.
without Government subsidy), the ini-
tial projected cash flow is about US$
18.5 million per year (US$ 9.5 million
after taxes) for a project with an in-

vestment of about US$ 26 million plus
working capital and interest. Thus the
payout period is reasonably fast and
the return is considered to be very
good. In case the products are used
by the vulnerable sections of the soci-
ety in that region, i.e., sold to the
customers at subsidised rates ( even
below the cost of production), the
return is allowed at 12% post tax on
the average net worth and interest on
adjusted borrowings (net fixed assets
plus 35/45 days value of crude
throughput).

The basic design is so unique
that there is no need for process or
cooling water, electric power and any
other support utilities.

It has the special features that
enable efficient start-up and shut-
down.

5

6

All the required power is gener-
ated internally by a generator de-
signed for continuous and reliable
service.

7

Such a plant can be mounted
on a number of skids of approxi-
mately 10ft x 10ft x 40ft size. The
total area required for the plant hav-
ing a capacity ranging from 1,000 to
10,000 BPD, varies from about 2 to
6 hectares.

By selecting an appropriate
crude, all the products can straight-

^ away be used without blending or
9 further processing.

The mini-refinery may be de-
signed and operated to cause the
minimum environmental impact by
impounding the waste water from the
accumulator in a slope tank, com-

busting all stripped gases as fuel in
the column feed heater or in the drive
engine for electric power generator
etc.

8

9
5.0 PRODUCTION SCHEDULE
AND INVESTMENT

Units of capacities ranging
from 1000 to 10,000 BPD (0.05 to
0.5 MMTPA) can be commissioned
in 12-18 months. The upfront initial
investment for equipment and off-
sites for a 1000 BPD (0.05 MMTPA)
capacity mini-refinery of simplest
configuration (having a distillation
column without any blending or sec-

ondary processing units) is about 6
million dollars including the working
capital which is normally for 5 days
in such small capacity modules. The

7.0 CRUDE OIL POTENTIAL
The crude oil potential, based

on the crude assay available at IIP,
shows that crudes which are being
explored from smail oil fields like the
Kharsang Mix (Arunachai Pradesh in
North-East Sector), RAWA (Godavari
basin, Andhra Pradesh), Ankleshwar -
Gandhar Mix, Indora & Bakrol
( Gujarat) etc. have a large potential
for such mini-refineries. Kerosene and
diesel produced from these specific

4.0 PLANT DESCRIPTION

It consists of the most up-to-

date and modern mini-plant technol-
ogy to function with a high degree of
automation and computer control for
all process functions inducting shut-
IIP NEWSLETTER, JULY - DECEMBER 1996 11



at a facility in Houston depending
upon the economics of a particular
application in India. However, the in-
frastructure and Off-Site Battery Limit
(OSBL) will be done by the Indian
parties. UTI has also engaged the
Zapata Energy for arranging the finan-

cial assistance, if required by the
client, from US-EXIM Bank and other
sources on low interest rates.

India by involving the Val Verde In-
ternational , USA who are world
technological leaders in small-scale
modern modular processing mini-
refineries on TURN-KEY BASIS. IIP
having a data base of various crudes
will extend its services to assay the
crude (if necessary) and carry out
the feasibility studies with participa-

tion in process and detailed engi-
neering design of the plant followed
by its installation, commissioning
and trouble-shooting. The mini-
refinery modules may be engi-
neered/fabricated either in India or

crudes can be utilised straightaway
(without blending or further process-
ing) or can even be blended with
inferior products before use.

8.0 COLLABORATION WITH A
US-BASED COMPANY AND
RESPONSIBILITIES OF THE
INDIAN INSTITUTE OF
PETROLEUM (IIP)

(Report on the 'Mini-Refinery
Conference and Business Meet'
on p 3 - Editor)

IIP has tied-up recently (June
'96) with the US-based NRI company,
the Unitel Technologies Inc. (UTI) to
design and erect mini-refineries in

Numerical Ability Honoured

In the XVIII Numerical Ability Merit Scholarship Test 1996 conducted by
the Tarun Sangeet Evam Vichar Manch (Regd), Dehradun, which was held on

13th October, 1996, the following children of the IIP Staff came out with flying
colour ( no less than four first positions ! ) - bringing pride and honour not only
to themselves and their parents, but to the IIP community as a whole :

BUDDING GEMS

This feature has been introduced to
highlight the honours achieved in the
curricular and extra-curricular fields by
the children,of the staff of the LLP. by
which, it is hoped\ an ambitious atti-
tude and a will to develop their hidden
talents shall take root in their hearts.

- Editor

rAcademic Excellence

Ms Madhur Meet Kaur, daugh-
ter of Shri Inder Pal Singh, Technical
Officer A1 of the Engines Lab (PPAD),
secured 72% marks in her High
School Examination 1996, held by
the Board of High School & Interme-
diate Education, U.P., Allahabad. She
thus ranked second in her College,
the M.K.P. Intermediate College,
Dehradun, in that year, in recognition
of her achievement, Ms Madhur
Meet was honoured by the Manage-
ment Committee of her college with
a memento on the Independence
Day, 1996.

Master Rahul Jain (Class IV) First
S/o Shri A K Jain, Engineer,

Engines Lab (PPAD)

Ms Ankita Gupta (Class III) First
D/o Dr J K Gupta, Scientist,

Catalysis Division

Ms Deepika Chandra (Class VIII )
First

D/o Shri U C Agarwal, Scientist

Master Nikunj Gupta (Class VIII )
Second

S/o Dr A K Gupta, ScientistCongratulations!
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t may be noted that more than
5 5CI students from various educa-
t o r s institutions participated in this
:es: thus posing a formidable com-
z-etition to all.

PERSONNEL NEWS

NEW FACES

Major Sohan Singh, Security Officer, July 9, 1996
Shri Govind Singh Mehta, Driver, August 2, 1996
Shri Rajendra Prasad, Driver, August 5, 1996
Shri Mukesh Kumar, Driver, August 9, 1996
Shri Govind Singh Rawat, Driver, September 23, 1996
Dr K Narasimha, Scientist 'C , September 27, 1996
Dr Sudip Kumar Ganguly, Scientist 'C1, September 27,1996
Shri N Vishwanadham, Scientist 'B ' , September 27, 1996
Shri T Venkateshwara Rao, Scientist 'B ', September 27, 1996
Shri Ghanshyam, Peon, October 28, 1996
Shri Mukesh Kumar, Peon, October 29th, 1996
Shri Ram Pal, Peon, October 30, 1996

Welcome to our world!

1.Bravo, dear children! And, may.ou ail keep shining! 2 .
3.
4.
5.
6.
7.

PATENTS AND RESEARCH
PAPERS/PUBLICATIONS

8.
9.

10.
11.
12 .

A total of 42 papers/abstracts
were approved for presentation in
various symposia/seminars/confer-
ences during July-December 1996,
while 3 research/scientific papers
were approved for publication in var-
ious journals. During this period, 6
applications were filed for the grant
of patent-rights.

TRANSFERS TO IIP

1. Shri Neeraj Semwal, Assistant, 26.11.1996, from NBRI, Lucknow
2. Shri S P Gera, Controller of Administration, 19.12.1996, from NISCOM,

Delhi
3. Shri B Jagannatha Acharyulu, Finance 8 Accounts Officer, 20.12.1996,

from CCMB, Flyderabad

Welcome!

TRANSFERS FROM IIP

Shri S B Yadav, Assistant, 26.11.1996 to NBRI, Lucknow
Shri K A Qurieshi, COA, 27.12.1996 to RRL, Jammu

1 .
2 .

We miss you, brethren!

« TRANSFERS FROM IIP ON PROMOTION

Shri G N Sundariyal, from UDC to Asstt, to CIMAP, Lucknow
Shri C S Bisht, from UDC to Asstt, to CDRI, Lucknow
Shri K C Paliwal, from UDC to Asstt, to CRRI, New Delhi

We lose you, but celebrate your progress!

1 .WEDDING BELLS 2 .
3.

Shri Manoj Kumar Rohilla,
the eldest son of Shri Dilbagh Singh,
Senior Mechanical Assistant, en-
tered into wedlock with Ms Anju
Rani, daughter of Shri Bhagat Ram
Rohilla, resident of Ambetta (Pir),
Dist. Saharanpur, on Dec 4th, 1996.

CONGRATULATIONS !

ASSESSMENT PROMOTIONS UNDER THE 'MANAS'
(With retrospective effect )

Group-lll(2 ) to Group-lll(3) (Technical Officer 'A' )
(Effective dates of assessment given in brackets)
S/Shri ( 1 ) A P Juyal, ( 2) M L Sharma ( I ), (3) S C Johri (all from 1.2.93),
(4) J K Dimri (19.3.93), (5) D C Pandey, ( 6) R K Chauhan (both from 2.6.93),
(7 ) K S Rawat (8.6.93), ( 8) Siya Ram (22.6.93), (9) Anand Singh,
(10) D P Bangwal (both from 18.7.93), ( 11) Yog Raj ( 19.7.93), ( 12 ) Jasvinder

Our congratulations to the
young couple! May Heaven's choic-
est blessings be showered on them.
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Singh (8.8.93), ( 13) Mrs Pushpa Gupta (22.8.93), ( 14) Girender Singh
( 19.9.93), (15) S Suresh (24.10.93), (16) M L Sharma (II) (1.11.93), (17) Rajesh
Kumar (11.11.93), (18) Hakim Singh (20.1.94)

Group-Ill (1) to Group-Ill (2 ) (Senior Technical Assistant )
(Effective date of assessment given in brackets)
( 1) Shri Yograj Singh (26.9.93)

Group-( ll ) (4) to Group-ll ( 5) (Technical Officer 'A' )
(Effective date of assessment given in brackets)
(I) Shri L D Ahuja (1.2.95)

Group-ll (3) to Group-ll (4) (Senior Mechanical/Electrical Assistant
(Effective dates of assessment given in brackets)
S/Shri (1) P S Lall (23.6.94), (2) K D Sharma (14.7.94), (3) P J Shukla (28.8.94)
(4) B.P. Bahuguna, (5) Niranjan Singh (Late), (6) K K Sharma (7) M N Sharma,

(8) Prem Chand, (9) Sunder Lai, ( 10) Vinod Kumar, (11) Bannet Issacher,
(12) Dilber Singh, ( 13) Gyan Chand, ( 14) Harbhajan Singh, ( 15) Hari Prakash,

( 16) Jaswant Singh, ( 17) Keradin Singh, ( 18) M S Belwal, ( 19) Chhedi Ram,

(20) Guru Prasad (Senior Assistant, Mason), (21) Morris Issacher, (22) Hira
Lai, (23) P S Bhatnagar, (24) Thakur Singh, (25) Balram Singh, (26) Hari Om
Gupta, (27) M V M Chhibber, (28) A P Thapliyal, (29) Ram Sewak, (30) Prem
Singh, (31) Mohd. Usman (Sr. Assistant, Carpenter), (32) Rafique Ahmed
(Late), (33) Tara Chand (all from 1.2.95), (34) Chatter Singh (11.3.95)

Group-ll ( 2 ) to Group-ll (3) (Technician Grade VIII )
(Effective dates of assessment given in brackets)

S/Shri ( 1 ) C M Bhatia (22.5.94), ( 2 ) Anand Singh (7.6.94), (3) Triloki Prasad
(3.7.94), (4) Sudama Singh, (5) Surender Kumar, (6) Ramesh Chander, (7) Ram
Daras Singh, (8) Jai Singh (Late ), ( 9) Govind Singh, ( 10) Shiv Kumar Sharma,
(II) Babu Ram (all from 1.2.95), ( 12) G.C Kothari (26.2.95).

Group-I (3) to Group I (4) (Technician Grade VII )
(Effective dates of Assessment given in brackets)
S/Shri ( 1 ) Bachan Singh ( 1.4.94), ( 2 ) Ramesh Chand (26.11.94)

OBITUARY

Shri Khilari , Technician
Grade-ll, died on 27.8.1996
while in service. Born in
November 1943. He had
joined the IIP on 16.12.1972 as
Khalasi, putting about 24
years of service in the Institute.

Shri Mahadev Krishnaji
Khade, Upper Divisional
Clerk, became the victim of
an unfortunate accident on
16th November 1996. He was
taken to the Post Graduate
Institute of Medical Sciences
at Chandigarh, where he suc-

cumbed to his injuries.

We pray to the Lord Almighty
to rest these departed souls in
peace

- Editor

Our congratulations to-aii !

Retirements (Superannuation)
C"

( 1 ) Shri S C Gupta, Technical Officer 'B' (31.7.96)
( 2) Shri J S Bawa, Scientist E-ll (31.7.96)
(3) Shri D L Kapoor, Scientist E-ll (31.7.96)
(4) Shri T D Tiwari, Daftary (31.7.96)
(5) Shri R L Ghai, Civil Engineer (31.8.96)
(6) Shri P S Bhatnagar, Technician (31.10.96)
(7 ) Shri M M Chakraborty, Senior Stenographer (31.10.96)
(8) Shri Rajender Singh II, Helper Grade I (30.11.96)
(9) Shri S P Dobhal, Technical Officer 'B' (30.11.96)

( 10) Shri B S Rawat, Assistant ( G) (31.12.96)
(11) Shri H S Mathur, Scientist 'C' (31.12.96)

Clean
Environment

for
Better
LivingMay you all fare well in your post service years and enjoy a healthy,

prosperous .and meaningful time I
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TfefH % fa^TF> IT t tT^* 3TTT FTTTF TFT % 3Tfrff P̂Tf FF
’ F>T# fT F>FT ^RT fMt % ^T FF STTTR WT F$T FFffo

fHt ^T F?t 3RFT FF %TR|l ftf F̂T^ ^TTcff 3 tft wft
FFF ^ tiqiq TXRF fl fTT% 3rfrrf̂ rT % f«RT dKcflq %

F̂ FFlft 3TTTFF fl 3q?
"R f^Ff F t̂ ferfrf XR fOTFft F><ci

FXf 3TRlNlftdl R1%T # f«f> sfft-sfft' F*rft WW T1

3 3TFFT *ftTF FM F>T c f̂tl

'HKcfl’M ^IfclFd ^M, ^’U^H % ^§R|F Tt fell* 16

RR*FT, 1996 F^t f^FTT TRTTfF FF 3TFft3R f<RIT FFTl ^T
TPTpftF Tf 3Tfcrf̂ Tf % TR *f wR-l^ TllfferMF>K, ĝ RT T t̂
FTTHR RTF TRFFT %^ H£lft3$TF> X^F R-HXS H>I3U^R,
fe# % 3TSF?T XT^T# 3FTR f%^T xnj f^T %
H^I3F> $ft feRF TTFRF OTfelrf $\ FTT 3TFTTT FT ddqH %
RF3TF> ¥T W 3TTT TFT ^ 3Tfrrf F̂ff F^f T^jfcT-f^R?

FF fFR cTFT TJ3T-JJ)
'r->il T^ <H«bl

•HFUI£ FF 'HRI<HH F>T^ fXf TTT$TR % 3lfijFFft ^T.
f^FTT FFlHI FF FFRT FT PT %^t R?t, df<r-d FF 3T3TFF f FF)TF>

FF fF^t FF TPjf^R 3TRT R-ft FF^I 3TTF RF-f^firTR 3FRT
% $F F ^RFF" f^t FF qq) Jl F^TT -qilF^I FF f^t

TFFTT F F̂ T XR? TTFFR fqq-H % TR *f RFRT RRT -FlpRl 3dPm
FTT TTF% fsRRFFF F F^- % ftf^FTT ĴeR: F’T fl F f̂ 3FFft
FRpTFRT R ^TFFTR RFFT WFI F T̂FFTT ^TT f
rFff FF fTT% ^5R F^XRT FF" fl TRFTRT % f R̂T

FRlft 3R^ FF^TR fl

*qiJld

^T 'jFld-l
PfRTlWRcT

3R^ 3T^5T ^IWM TT^R^f)' ^T PtTF ^T^T ^ 3TFT F̂
FF̂T f% 50 cRf cR TFFT pRft JlulcR % teR ^§rl 3TpFF F̂t
FfrTT, F^t 3 1̂^ f^t yRfrf F̂l4l Fid VT ^T
F F̂T fHt FTc^ ^ f^t % f 3frr 4F XR? F§T !TR| TR?

fHt «hr fNt f^FTT R̂T^ 3TTF^FFRT F f̂ 3T^TF

3TT T^t|? 3^FTt, RTFR 3ftT T̂ fa* % 3RT ^ff
|Xr 3R^ 3T^Rf FF fel?F FF^ fxr f^ ^ wft ^T 3FFft ^TFT

F FFR FF^ fl 3 1̂*) % STFTT ‘ F̂SFFrfT ’HdfcT 3flT
‘^TcFRRnRT ^TT’ F r̂f^RTSff ^jPlF^I F^t F̂tPfR pRTTl 3 1̂^
RT FR FT RFF pRTT f% f^t F^^T Tf RF ^

^T ?ITRi%F ?lHd 4lH4) M^feld cJT^^|
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dft H'ill FTcft Rtr F ft fF'Rt tt 3jF cRRr F TTT%<*FFT F̂ T Rt
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Ft wr, ^iRi^
Rt R̂TRRT RFTTT, ?RFRRFR

feRRr
WRF ^ WTTl TR̂fR FTT rT̂ T ^TT Rt T̂R f^RFTT RF feRt %

TTRT̂ TT R 3tRR %
fifty

yft yf RisR R «TFCT Ft RtR Rtf
fRm fi TR̂R ^TRRRT ^TRrfR^ Rrr RRR T T̂ ^TTrrfR^ R T̂3R
R yRiRlPim ^TR % RT^T TjRrsrr3R % 3:nTTR Rt fRsP RFTTI 3RT
RîRfR F̂T Rf? F^ yy TF^f^r R̂ RRR F̂TT R, '̂TPTF Rt sr r̂Rt
BRT R ^3 R WffR ^TF 3TTT T̂R̂ F^T TT F̂ FI

TTHrqlT dirt'l l

R ^i -H-'̂ i'Ji R r6^l % STRRTT3T) yf 1995-96 % Rl<K TTT3F

RlWS yRrlRlRlrll % RTRCTT

dTd ^idPli

Tlftf
y>. ^idfili

FFTTRF % 3T^TTTT ^TT 3TTRRRrT R̂ ^TF RRRF
3TRTR1RTCTT3R rRTT 3T T̂ M frt RIcl13jf % RFRCTT3R R̂ Rt T^jRf fR F̂ ^

yyfd RFT 3TTT| RT F̂T FTT fRRR % F̂RTTT RFTT FT

TFT tl

%^Rt fR r̂r

Rt TTR̂ RTF RI*M, T̂FT RRt RTRF? 500/-i. yyy

RRrRt d>dy> ^?3F, yyr RRt RRR F̂

Rt F̂FT RTF TFT?T, TTFTF̂

500/-2. yyy

3. feRRr
4. feRRr
5. fsRRr

300/- ^
feRt fR r̂r FRTRF % 3T^2T§T Ft R^ TTF Rl7^ R RTR^F?

RF ^R SFTFT t̂i
Rt xpr % TETF, RuP RTRÎ
Rt % Rt TFRRTTF, yyr RRt RiR^
Rt ft ft FRT, yyr RRt RTRPF

300/-
300/-

6. ^RRT
7. (jRl’M

150/-
3TrTcT: F^TTTTF 3TfT R RTTT yf R T̂TR?̂ TR Rt T̂TrT

RTF TT37T R FTRT T̂ R̂IFTF FTRF RFTTI Rt yR WT, 'HUSR F sFT TTFT̂ P 150/-
Rt 3TRRT ^TTT RIFFT, TTFT̂ F^RRT 150/-8.

y> ) R^JTT TT^TRIF R TTRRTCT yRi l̂Ridisff % RFRTTT RRRR 3THTT ?mRt, 3 r̂r RRt RRR^9. gRRr
10.

11. RRTTTF^T
12. RRTTTFF
13. RRTTTFF

150/-
Rt 3TRRF ^TTT, yyyyK

RRTCR ^fbrr wr, r̂r R°R RRR^
Rt TRT Rt^Rr, rr̂ Mt 3TRj R̂t
Rt Rt w WT, yfy% n^Rl’Rl TTFFT^

150/-
fRsRT xfcPltftldT1. 100/-

Rt TTFftT T̂^, ^TfR^ 3TT^feiPl^
Rt w Rt RfiRrnef, yftys F R̂tRt TTFFT^
FT RtR^ 'fdn F̂R,%TfR^
Ft 3TTT Rt ^JllPi^

yyy 100/-
fgcfty 100/-
fiffy
dirt' l l
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PPrRT *T 3TprPl 4 3TTOT ^TT wfit ^pt ĴT^t it
cT 3TT^ rHldlJl 4 *4dddl % ^Pt TJR pRTTl tfldcfl 3T̂ TJT

3TT? 3TTf 'ft T̂«f ^ TTfcTf̂ RT
3TTTFP 3Tctt *£t FTcT dP^ ^TT $fpp
dP TP^t̂ T T̂ 'H'̂ MHId P̂T 3d^7JT Pbdl 3ffT FTPT it 4 HHH

ofr̂ - n̂rr ^i41 t̂

R̂P n r̂ IHV̂ 4̂

'H'^IH 4 sJpfT-^Fpft, TTOppFF cf

P TRT tt TTpRT 3TTf 3TH? it *£l^^ fi^d 2 BHWI P fq[4~l
JIPiPiPm/MPi4lPicl Ii 3TRTrt̂ FTcT 4 -HVIH T?Ti, fepPR slfui

ddlcHda itcHT 3FTHT 77TTT TR q>*4U 4 cTNRni cjBic'f! *TT*( 4>cldl

TORrfT R̂rT ^Rp ?TT R̂T Pp TR RTT^ dl r̂i^ RST^rft P̂T
tl TO it 3^f4 TOT JT&T T̂ ^#T % *n4t ^TRf

F̂PT dP Pp
WT

fiWdl cf>Hdl

^ TOPTT 4ti$T dP TOpT dP 3TR^^dl NHS-lc) ^T 3TTf?FP
TOTTpPRT f̂tfrf p̂t 3TRT «RT Tit tl TOT3 «£t 3McdPkj4f % T̂T
4 cR^ ^ -i T̂d TR̂ TT ^ TJTO 4 PRCTT Tii4t 3TTT

PiHeld t: 4t ^tl 3^ft ?rr T̂rT <TT 4t VRHnT

O 3̂ 1 -W 1996

i$T % 50iReReTT-f̂ RT TT -Mdd 'diPl 3TR 3TR it TTOP

F̂TO P TO ftd-d % 3TPTt3R W TORTpRT PHTFR 3TTOT TT
% Pfi$FP d” TRTTt? % 3TPTPT ^T t" tJ^T 3TTT TOR
TTR^ToTTff̂ T pRTT 3ffT PlRd^l Ife ^ %^Pr Id^ id^, 3TFf

3TTf it % ST̂ t ^KI y -̂ Jd ^TT TTO flc1l4l 4t cttl

(3T5ppRirTT TOT R̂f), MNlPld dPdldHI3p, TOffteTt 3flT
B<widPd ^fratpTpRrT RT 3qllPl^/3f|ylPl<^ 'JlM'̂ lIl % 3TRR-SRR
% pR 3H14lPid 3RT dPiPlPldT 4t "TOt *£\\ Pf^^Ff? d4ld^
4 3FFP RR PR^T P̂T 3dt̂ T R̂p ^T RTSJ pRTf p£
4WR % TTO PrR % PRTP it ^T ^TTpFf^cFRp /̂3fPflpFP §Pr

Mi

TFT

^5T H^K tdv-dI >fl^uI
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TOFfT % IclM f Ft, 3F% 31^K, Fp 3T"d'(I,$F

§TTOT3ff TO HHIUI tl FT W Tra- f fTT 3TFFT FT, 3Tft-3Tft
TiTTOT TO y^Tl “% 3fr 3T F ^NK feFFTT 3ttT FtftfpF>t pRUM

1996” Fp ^Hl ft TT f̂ -H^FI ftl ?TT% 3df d ffpTc^t %
% f fldHF FFfF F %ŝftF PNICIF, R f TT % <MWI TOTT RF-
f̂tcT F 3TR FTdfrRt % e&cilcM'fe

TO ^d FT Slid l3Tf/^W Ff TOT Id'Ml I £TT Fl4sPd % 3Hdd FR
F Pl <*M idd < ul % TOT FFfFF TFFR ^3TTl

dlflfld FeT 3R3T FFfF FT ftft-^ISdTl FF M^l 3flT ?PTTT ft
Pi *diPf>d PpicdiPsFf Ff 4tc414tei % ft 3TOTr-3TFR ftal f FF%
3TFT FT fF 3TTF F fF TO Pdclld ft f T̂cTT :

ft 'd'M ^lM 4$dl, rfFftPlTO
ft TjtR ^FTT, dFflf^RFF d^dPld % d l d N < u l

3. TO^fcTF dMd!3Tf % fhuI F?t ft 3TTf 3TTf ft RTF
TOR % 21 3R^FT, 1996 Ff TOTR-FftTTT f “TORTT fTO”

3pcTff F TOR % IffSTF IT ft TO
3TTT IFFTTF TR f f^- TO 3^Mldd fefRTi fTT fc^ f, TOFR
ft TFT % T|cjo|-cRJ F cl^l-fdJl’M % 3H < id 3TFf 3FJ3T PT$TOT F
3TFR 'ddd ft % TOT 3RtRT dldfl TO <|3F dPld feFRT
ddl I 3TRR, 3TTJT $TfTO F 3TTTR % WcflF 7 NUI % FF F TFT F^W-
fTOR % 3cHd % TO f TTFF % TJdft TO FTO F 3TTfrT^ MI'41 TO f l

3TPTf3PT FTl

3TRtffcT PfRTlO ffTOFT 1996

?TT RTT t 3ft 3T V TOTTOT f^TOT (26 ftTcTRT) FT
TR^ 3TTf 3TTf RTF TOR ^ TIT^TFT % HdWl % TORf %

^nr (TO§TT VI - X) ^T 0F§7T XI ^ 3FTT) TOt f̂
cf 3T^3ft RTO3Tf “TOfTOR/Environment” f^TTO TO W f^TO

UfrPTfPTcTT TO 3TFTtTOT f^RTl

O TOFTO 19963R^TO 1996

6 TOFTO, 1996 Ft RTF TOR t̂ TTFTRT TFTT t̂ ^F T̂

dlfdF ^TR TTTOT ^3TTl TRRt TO TOR ^TTT f^FT 3fR TOTT FfffF
F TTRT ft ffect̂ F4 f̂t Idf^-d FfcRtfTOT3ff % f̂ ?TT3ff F

12 ^ 14 37FJTO % TOT, t 3ft 3T F % TOFT ft^TF (ftp?
3R ‘d^lPl^TF’ F^T TOcTT t) F % 37TFFF 5oil PiF ft ^THTT
7FTR FTOFTT eft TFjtrf ‘ft îtfcT TFTR FTOTTO RjfcT $ft?T

TTTT (TOTOT)’ TO 3TTFITOT FT^TT, ^TTfT F PfRT
TOT 3ftr fT% 3TOtTOT TO 3TTTFTPPF 3TT? 3TT? ft RIF TOR F
3FTFTI ?Tff % 3ft 3T F eft 11 TOftF̂ TOIT3ff/T(TFFTt % 11 Fctt f
Pbefd F FTeftFTcT eft ypi l̂Pldl3tt f TOT fcTFTl fŝ Fd FfcRtPlcTT %
fTOtcTr Tf - T\ TT 1 eT TT, Ft3TT TO TT Ft F, FFeftTl FTpftFTeT TF t̂
% ferfcTT ^ t 3ft 3T F 4efc1, FTcTFJT (%F) TO §t 3T F,

^Ff^FTl Hpl41Plrll3ff % 3TRT3R eft 3TO§TFT R^TT, %
Pr^^TF ft ft TO 3TTT FTTR TR f eftl

1.

3FFTT
3F-PrfcTT3ff Ft TJTTFTT ft PldPd PfR FFl

ffTTRT 1996

f^TTRT, 1996 f T̂TTO ^ ‘?Tf FTFT Fffft’ TOT
3TRtpTrf fffpT PPlTT (^TOT) FpRtfTOT ff RTF TOR TO TOT 3F-

ferfcTT RTl ^TOT TOT % TTFTF - Mt FTTTT TPF, FpR FFftef^*-̂
TFTW TO 3ft Pifid TRftFT dFflPTTOl

2. ?rft W §HtF 3T5TRR FFpT^TTOT, 'iJFfTO (3ftTTT) f
3TTFfpTrr ft T̂lfrT TFTR TOFFTT TOjfrT FpTO (3TTRTO) FpTFtffcTT

(TORT) f TOT ctf % fcTF R^TT % 20 FfcRtPlFf TO FF TOT 3TT?
3Ff ft RTF TOR % (TcFRFFT f ^dd^FT FFTl TTTFFT TO

fft TOT f 3TRtpTrT PlR yPl l̂Pldl f RTF TOR TO TOf
fFFrTT TFTl fTI% TfFR F - TR f̂t TO TO ^TT^R, ejgllPiF; ^ Tft
3TTRTOT, t?nPlF; FTT^F pTF, dFdlpTTO; ^ % ^TTT, f f̂tpRT;
Tft TO TOfF, FFfPft 3TpTFTft TO 3?t ft TOT, TORFl

3TT^ 3TT^ 4t -
4
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sr)
3TT^ 3TT^ ^ *T) Qlrlt'Jl

(15 ^# 7̂T)

#’T^frr <p77T
$fr 37^

'H'̂ M % cf)4^lR T̂ % ^T Tpr-Tjfeft ^ 3TN t̂ -HS P̂l

^eT-^TFFTT ftfXfipTcT X^T TTR^fcfXf? XT STPjfcT W 'FMK
XR^- % 3^$XT ^ JlPld “3TT? 3TT^ XJ2T ^ cf^ xj§t 3T̂ T
JlfdfdRl4I % ^TRT-TTRT ^Tl^ 96 ^ f^FP r̂T 96 % *JW Pi+diPf>d

cT ^ :

(75 rf^)

$ft"
' jffrT ffrj?J7W

fccflv

XT) ^rT £pRT

z&rztpf

%ft SlfkcT TFRT

%ft zftcT

zpf (%Jtrl )

# 77^?r T& # 37<JcT STRT
X777TT 77aT W $fr TTrffar ^TJcT

33^ ( y <*<n)

# 77%?r 5̂ 777
sftd & faift

727T-tlY116 (-^cll4 1996,!FFT TTW^)
fTT 3HI 1̂OH F PlpHH £dsl< TTTTf 7f WT c^ F ^T-cpf ^

3HrMp^ 3FTF X£| PFTT 3fpT 100 Tt" 3TpT^ yfd l̂pNT %
fcFTTl f^T nid l̂Pl T̂ % MpuIH fTT 7^ -

1.
WT
ferfpT

5RFT
X£) §^ fPcM

FT-^Py ^d Ff
ferffcr
)̂ JTWlrlfl (wl<(n f$3W)*Urt <* (^rt )

f 3t?jf% # ftefcr #aj

^Pd c l̂lJP
57W

^ HlPi^l <MdMf&Jly
$ft TTSftxT $F?f XT
$ft ^ <ft xnxr|zT^ XTTpTTT rXTIxff XT

X£ 41Pl^l "XT^T

JRFT
XTTrfX?5

f^T %2J cT »ft FT^^T 3T7TXTI7T XT # TR^TFT XTfarflq
F^^T 3T7Txn7T XT # ^Tcf cFFp" cXTpft # fec#T

3TT5 3JT5 ^ 'tCl1^ «Fef«l5RT 3TT̂ ftf f̂cT THR7! «f>l4fl>*i TĴ j SfiTOl
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MT W tpR" 3TTT !JTTK W,

^ 4TT y^Fein w fe-Mil ^I4^H fiHiRn w feWTSTt t̂ sft %

*7 deMefld SrPTW PI4M^ 4 ^<WK-f4 c1<ul f̂ TTl PT-

TT̂ TTeR 3ft 'Jl^M -A 6 1̂( ^TTT f^TT R̂TTl PKT-'H’MldH $ft
f*nr gy $ft T^T w ml

T&eT-WTTl T̂ T^mW TTgmy-%^ P sft ĝ ffa; ft̂ el,
cMlPi<*> ‘^ft’ ^TTT f^TT Wl 7TW «£t TT gTTmTT-fTdW
$ft % P g^ft, SRTTW PI4M^ ^TTT fom Wl

'Wci^rll f^TTT ^cf-̂ hzn TT *nV$4d^ M>l4st> -H y

SrfcT^fH^TrTT
2.

ff^P 'HMd 3TO 3Tnrtf^TcT ^WTW fTPTT 1996 3§t g4 TTezrr PT gy
TTR^fcTm <*l4**l pyy fom 14^4 3llfde1 14PHH H^K 4̂

^ ^ W W f^ml IP P PIT-PtcT,
'A^'U'1, f̂trT-mftcT, PW, gc<Jel 3TTf4 4l

gm yfd l̂Pim ml- 4t mtf 4r wr pm m - y rngiTmi
HRUIIP ITT TOTT 7^ :

nqlxi*i w<n gy-w^fd

mmr wrrfpn :

4" Tjm RllRl

O mmT WT fep 41+ldU 12.8.96 mf 4f4< PFFT Pf ‘441 ^d’
PT ^I MI-JH f^TT Pm!

o $ft gw W H6IM4 fepim 5.9.96 gw mns%*
$41eelw % 7TFT ddNl PPTl ITT P4 PT 'HPMId 4t gW 3>*-
efteWf PT OTmftcT Pd4ŝ d P 7T7WP % M^PlRpI % 4̂l
WTT %pft f^FT, TT7T eflell, **old, ckRidl-Mlo MMH ^ell^ JlNd

tfFPt TOjfrFff 4t Pl?l ITT P4 PT <MWI PP 3rtf IRid <T><4 ^TTFTT ^ft fcPT mri

: ^ WT Tj4t 4t ĴWR7

^^TT ^j4t

^ Ml’Mel ’fJl ^ p̂Jef,

^ 3T4m ^j4t # T4^T

O RHIM'̂ ^TT fcFTim 16.9.96 Wf^T ^ +jRt
WMm W*T <iT3R T̂ 3TR^5R RWT TFTTl

^tcW ^ MT f4di^ 20.10.96 dd4l TJJR, 6Md,
cr̂ i 4MUI TTCFT TOT^-Ridw T̂ ^I’Ml'JiH fern WTl

O WTT

o Tfhft <JI441 w f4di^ 2 3T^mr H M1M<UI r̂fofcr,
414^ 'dRifrl 4 Pie1<*K ^ell^l TTftw t̂TTfWcTM^eMlul wr

gw 'Md4 WH T̂ 3^I4MH ferrl

O 4dlftr̂ WlM ^ TTferfrT
OT17 % ^Jllld T̂ 3T r̂fg 4t Meel ’̂T dlfc-Mlel 3fpT 5T

Wlrf ^eel16 7JR % sfe'Md 3TOef ^MÎ PT fef (3Tg7PJPT W
fcTWRT %*^), M^R^l'Mld Iddi^h 20.9.96 3TRTrf^Td‘ [&41
4J1I14^ mP feHTTl ?ft dlfillet ^
apprr ^fry-M̂ r, RTPT: T̂4RW Mdrm % ^pr-TRTryRim

fwfw T̂ wtef’ M Ĵd fem 3fTT it 1̂M 4 W ^ 3Fpt W“

4 1̂M4 IT gw dl^d 3TTPTTef y 4t TW W^T difc'Mlel filKf
w ^ ^PT ^fty-py “41̂ 4 irf Tpfer 4er % MI^MTTgqrT

ellSd 6TRT PPT1 yiePP Wiyf T̂ 4lJl^lH” M^jd f^’MIl Q
3TftRT dlf^<4 lcH,^ 4t îsqen*T Hlfci
#c?7 M^cl Tfvti ^IT|

«FcT^ % ceiJ^e+iqiei.
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