.3,

"Department of Civil Engineering (including
Dept. of Town Planning and Dept, of Structural
Eng.) -

Department of Mechanical Engineering(including

Workshop)

Site

The College of -Engineering, Pune is in Pune which is about 200 km
southeast of Bombay,; the capital of Maharashtra State. The city of
Pune is situated on a plateau of about 600 m high above the sea

level and extends toward south from the junction of River Muta and

River Mura.

The College of Engineering, Pune is located in the center of Pune
city. The campus is bounded by River Muta and the railway, and
diVidéd into‘two parts by the Highway No.4 which runs through the
center of campus. The Highway No.4 is'whéfe there is much traffic
and impedes traffic within the campus. Since the noise and.automo-
bile exhaust gas are causing trouble to study and research, a move

of the campus to another place is being proposed.

The site area is 15 ha and the total floor area of the buildings is

23,000 m*.
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Table 3-9 Floor Area and Structure ‘of Main Buildings

._Numbe‘r Floor

Name of the Department Stiucthre' of Area
Lo oo - Floors (m?)
1. FElectronics & Telecommunication Réinféréed IG$1 ,'- 4,304
Concrete ‘ ' __5 
2. Metallurgy " G+2 2,2i§
3. Electrical Engineering . " G+1 1,009
4, Workshop " L B4G 1,896
5. Instrumentdtidni&'Cbntfbl " ”G?i'_ .f”leQO
6. _Aﬁplied Hechénicé " - Efou' .;1;Qi?ﬁ
7. Civil Engiﬁeefing 7 " G+i _'?,5§7:
8. Civil Engineering, Mathematics, " G+1, i,ﬂéé |
_ Geology ’ : _ '
9. Meéhagical Engingering" " B¥G- li,QQOT
10. Library- '_ | " ' G+l 4;553“
11. Main Building and L Gi2 2,523
Town Planning o _
Total 23,236




{2) Space for Installation of Equipment

All Departments have extra space for accommodating new equipment
either vacant or occupied with some tables and there is no

_problem with its availability,

_Name of Department _ Name of Laboratories Floor Area (m?)
A. FElectronics & Telecommunication l'Signal Process Lab, 64
2 Applied Electronics Lab. 50
B. Metallurgy 1 Spector Analyser Lab. 34
' . 2 X-Ray Defractometer Lab. 74
3 Material Testing Lab. 56
C. Electrical Engineering 1 Power Electronics Lab. 75
D. Instrumentation & Control 1 Biomedical Lab. 111
E. Civil Engineering "1 Environmental Lab. : 39
: 2 U.T.M. Lab. 43
' F. Mechanical -Engineering 1 Internal Combustion 26

: Engine Lab.
2 Computer and Electronic 40

Lab.

3 Machine Tool Lab. 118
4 C.I.M Lab. 108
5 3-D Measuring Lab, 95
Total _ 933



(3) Infrastructure
1) Power Souice

The College of Engineering, Pune receiveg'éledtfiCity at the
voltage of 11 kv and - drops the voltage down to 440 V in a
substation in the campus and'supplies it to terminals (Fig. -

3-3)



. Power failures happen about three times per'month for the

.duration of about three minutes. The laboratories which use

‘precision electronic devices are equipped with power failure

proof sources. It is necessary to take similar safety meas-

ures for some equipment to be provided by the project.

The fluctuation of the voltage exceeds +- 5 % and some exist-
ing equipment uses constant voltage power sources. Some new

equipment needs similar stable power sources.

(a) power sources
1- phase - 230 V +-6%, 50 Hz
. d.phase 440 V +-5%, 50 Hz

(b)Y piugs'

2}

.. Since the buildings are old, many types of plugs are
being used. Many of them are of old round type of three-
piﬁs, but recently installed'plugs are of S-pins type

~with a switch and a red lamp indicator.
Water Supply

The"Cbiiege is supplied with city water. The water is pota-
ble, but not sultablp for doing chemlcal analysis. The Envi-
ronment Laboratory of the Department of ClVll Englneerlng 10

equlpped w1th a pure water supply apparatus using ion ex-

‘change resin. Therefore cons1derat10n must be taken for pure

" water supply to the Department of Civil Englneerlng.

: .

Gas

City gas is not available. When heat is necessary, LPG is

used.



Fig. 3-2 Electrical Services

11KV

Substation

-
Transformer

440V, 500KVA, 3 phase & wire

Circuit Breaker

I ' — : :
_——1E?chanical—l - b Applied Mechanics
(400A) SR S (2008)
Electronics &
Telecommunication
T (2004)
. ] —
Mechanical-2 | Mechanical
: N
(400A) : L (2004)
Boat Club
I - - ' .
[—]Auditorium : L] Instrumentation &
L : - Control
{2004A)
{200A)
- ' 1 :
—— Workshop 4 Workshop
L — e
{4004) _
. |Geology
Metallurgy
‘ !
(2004A)
Civil Engineering
{3004)
Electrical
Engineering
(3004)
t——0thers




(4) Climatological Statistics

. Pune is situated at 600m from sea level, that is why Pune is
- much comfortable than Bombay. COEP shall prepare Air Gonditions

-.in response to necegsity.

. Temperature (°C) ' {Monthly
e e — Relative |Total
: Humidity {Rainfall
Daily Max.]|Daily Min. (1) (%) Note
January - - 30.7 12.0 74 1.9 I
RS . . l
February | 32.9 13,3 64 0.3 l
N ERE —
March 36,1 16.8 52 3.1 | Dry Season
April 37.9 20.6 50 17.6 Summer Season
_ |
May - 37.2 22.6 58 34,7 }
) Summer Season
June . 31,9 - 23.0 74 102.8 Rainy Season
: |
July . 27.8 22,0 83 186.8

e - |
Auglist 27.7 21.5 85 106. 4 %

— — _ l
September 29.2 20.8 82 106.4 Rainy Season
October | 31.8 19,3 79 91.9 Dry Season

: |
November 30.8 15.0 73 37.0 }
- : |
December |  30.1 12.0 75 4.9 i
Mean : 32.0 18.2 71 714.7

. Annual Highest  Annual Lowest Heaviest Fall in
Temperature Temperature 24 Hours
43°C i 1.7°C 149.1mm
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3.3.4

outline of the Equipment

The contents of the aquipment requeetediere_confirmed as described
in the List of Eguipment requested byrthe College of Engineering,
Pune, for its modernizatlon progect dn Appendlx 3. EJght départments
will receive equipment. However, the Department of Town Plannlng
and the 'Department of Structural Englneerlng are part of the
Department of civil Engineerlng, and the Workshop part of the
Department of Mecharical Englneerlng ~ The departments which consti-

tute’ undergraduate courses are the Department of electronlcs &

: Telecommun;catlons, the Department of’ Metallurgy, the Department of

Electrlcal Englneerlng, the Department of Instrumentatlon, the.
Department of Civil Engineering and the Department of Mechanlcal

Engineering}_ The following is a categorized list of equipment ‘pro-

posed to these six departments.



1. Department of Electronics and Telecommunication

Wame of Equipment Ma jor Uses
1 Field Strength Meter Measuremént of field strength and
2 Standard Dipole Antenna
b Set_-
4 Modulation Analyser Measurement of modulation
5 Radio Communlcatlon characteristics such as llnearlty index,
_ Analyser ' and band w1th etc.
3 Electronic. Counter : |Measurement of microwave high power
) Microwave Power Meter |and other parameters in the system
7 - Microwave Sources : c Lo e
8 Spectrum:Analyser Méaéurément of loss and gain in the high
9 Network Analyzer freQuenéy equipment including area’ of
10 Scalar Network Analyser|microwave and characteristics of
LT . -frequency
11 " Optical Fiber Communin Experiment and measurement on optical
: cation Test Setup - flber communlcatlon
12 'Logic'Analysér Parameter analysis of communication
: o transmission line and measurement of
N frame
13 EMI Test System Measurement of Electrical Disorder
L4 Waveform' Synthesizer Syntheéiiing'and'Analysis'of'wave form
Waveform Recorder in the communication technology
Digital Oscilloscope ° : '
15 Video Signal Processing|Digital recording/processing, mixing and
Equipment - editing of video signal
16 Electronics Parts and |Diode, Transister, Switch,
Devices Microprocessor, etc.
17 Standard Equipment Standard Cell, Standard Resistor,
Standard Capacitor, etc.
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2. Department of Metallurgy

" Md jor-Uses

Name of Equipment

18 Fatigue Testing Machine |Measurement of each composition and con-
dition under varying'loading'COnditiOHJ

19 Hisomet Microscope |Measurement of thlckness and depth of -
materlals : .

20 Microhardness Tester Measurement ‘of . surface hardness of soft
material such as metal, ceramic,
rubber and plastlcs -

21 Vacuum Emission Quantltatlve ¢lemental’ analySJS v

Spectrometer including - identification of elements.
and: their concentration. by atomlc
spectroscopy _ . s
22 Auto Sonohard Measurement of héfdhéséfdistributidn"
Ultrasonic Hardness Jpattern for sectional area
- Tester . Co s . R A
23 X-ray Stress. Analyser Automatic measurement and calculation
L : of stress through sectional dlstortlon
on. the stom by X-ray analysis
24 Induction Remelting Preparatlon of metallic samples w1th
Unit . homogeneous compositlon
25 Carbon Sulphur Analyzer|Measurement of. Carbon and Sulphur for
L L .+ |wew materials : :




3. Department of Electrical Engineering

_ Name_of'Equipmept Major Uses
26 , Sél?nEducgtion Robotic |Basic learning on operational procedure
- Trainer for robotte.
27 Power Llne Multltrans~ Chahgé of voltage, current, frequency,
:ducer phase, etc.
28 - ;Multiéhahﬁé1 letage Source of voltage and/or current for
& Current Source miscellaneous electrical experiments.
29 ‘Isolated Probe System |Instrument measurement of high voltage
: electrical power through isolation '
method -
30 DigitairPower_Meter Comparafive measurement of electrical
' e power for direct measurement and
calculatlon :
31 :Eiecfrénic_ﬂybrid Meter Digital and analogue étyle meter for
L . R voltage and current
32 ) Analyzing Recorder with Analog to Digital convertor with
‘Colour Plotter recorder :
133 Digital Multimeter Measurement of voltage, resistance and
: . current
a4  biéi£a1'0scil1bscope Measurement of indication of waveform
35 :fDlgltal Indlcat1ng ‘|Tndicating controller for temperature,
) Controller pressure, fluid level, etc.
36 Analogue Oscilloscope |General use for electrical experiment
137 ﬁigitai.Memory Visual experiment of transition state
' by recording and replay
38 Fast Transient High speed transient pheﬁomena
Digitizer experiment, high speed analogue to
digital cover
39 :High'Resolution, High High resolution, high accuracy of
' Accuracy DMM Digital Multimeter
_40..- Digital Electrometer Measurement of tiny current
41 . Powerscope | Measurement of dynamic electricity
42 PdrtéBLeJPEotoméier' Measurement of luminous intensity
43 H.V. DC Voltmeter Vofﬁméter for high voltage direct
R ' S current .
L4 H.V. AC/DC Véltmeter Voltheﬁer for high voltage
45 - HVDC Transm1531on Llne Simulation of model for direct current
Simulator transportation of power, power plant
operation and power station
46 Electrical Parts and Frequency meter, DC meter, converter,
Devices etc.
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4. Department of Instrumentation and Control

Name: of Equipment Major- Uses_
47 Arbitrary Waveform Slmulatlon of physiologically 51gnal
Generator wave - 1n the biomedlcal experlment
48  Analyzing Recorder Digltgl.0301lloscope:w1th memory
49 Digital Portable Calibrotion_of measuring inst:umeﬁt
Calibrator - - S g S g
50 " Data Acquisition System Development of . pat;ent management
' with Processing Unit . system in a- Hospital '
51 Digital Manometer Dlgltal pressure-gauge'
52 Single LOoszrogramm- ' Remote control- 1ndustr1al 1nstrument
able Controller 1nternally equipped with microcomputer .
' in' which measurement procedure is pro-
grammed for target varjables such as
voltage,_ampere, and electrlcal power,
etc.= o
53 Smart Transmitter and Analy51s ‘and ‘monitoring- of" 1ndustrlal
Smart Field Communica- variablés- such as - temperature, flow
tor rate, pressure and liquid level, etc.
in opeatlonal condition for- detector,
transmitter and controller without
disconnecting the wiring between a field
instrument and operatlon panels -
To. be used widely in the field of mis-
cellaneous industrial”control sectlon,
and effectively used to support the
regional 1ndustry 1n research ‘and
development
54 Ultrasonic Analyser Instrumentation and bic-medical
with Accessories technology and prooess de81gn of
equlpment
55 Electric Myographlc Data gathering and Analysis on electric
Unit myographic '
56 FFT Analyser 'Ekpétimént on Control system and bio
‘|medical technology characteristic
including the communlcatlon of nervous
system ; '
57 Electronics Measuremert |Voltage/currents standard,'etehdard
Parts and Devices register, frequency counter, etc.
58 Sensors Thermistor Temperature Sensor,
' Absolute Humidity Sensor, '
Pregsure Transducer, etc.

3—54




5. Department of Civil Engineering

‘Name of Equipment Ma jor Uses -
59 Computer Controlled UIM|Material testing for tensile,
System |compression, bending, repeated stress,
strain-gauge type distortion, twisting
{50kgW torque) etc. :
60 - Electronic Digital Measurement of vertical and horizontal
: Theodolite angles '
61 Automatic Level Getting level automatically.
62 Electronic Distance Measurement of distance with reflecting
Meter _ signal :
163 Digital Planimeter Measurement of area of map
64 Sound Level Meter Monitoring of traffic noise
65 Gas Monitor for €O, Monitoring of air pollution
H,8, S0, Portable

6. Department of Mechanical Engineering

Name of Equipment
66 X-Y Plotter Plotter for CAD
67 Digital Thermo Digital type relative humidity meter
Hygrometer with recorder
68 Computing Datalogger Time shearing data processing with
' L recorder
69 Fully Automatic Parformance and Workmanship testing
Compressor Testing apparatus for compressor for
System refrigeration
70 3-D Coordinate Three dimensiornial precision measurement
Mesasuring Machine of cubic material through x-axial,
y-axial and z-axial movement of
measuring rod
71 Universal Gear Tester [Measurement of tooth profile, pitch,
eccentricity, distance of center
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CHAPTER 4

BASIC DESIGN

4.1 Desipgn Policy of Equipment

Design Policy of equipment was studied and determined for the educa-

tional and research equipment in the provision of equipment as

follows:

(1) Capacity and Usability of Equipment

(2)

(3)

Capacity and performance of equipment shall be verified in
consideration of nature of laboratory practice and training for
undergraduate student use under the objective of educational

andfor research, activity development.

Equipment which will be provided and installed in the specified
laborateries, should be a general and flexible one to achieve a
wide range of function and applicable to duplicated laboratory
studies and trainings in consideration of their wide range of
educational andfor research objectives and their interrelation-

ship of equipment uses.

Duplication with Existing Equipment and/or Equipment to be

Purchased by the College Itself

In the selection of equipment, duplication of equipment provi-
sion shall be avoided to the available equipment and equipment
scheduled +to be purchased by the budget of the Central Govern-

ment, which is listed in Appendix 9.
Layout Plan of Equipment

Equipment to be provided in the Project shall be installed at

individual laboratory and/or training room.

There is no obstacles for installation equipment because these
spaces are vacant at present and any other obstacles are not

installed excluding plain tables and chairs. Therefore, layout
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plan of equipment to be provided shall be des;gned_ only in

consideration of weight, dimension, their uses,: and utility

requirement..



4.2 Design ConditiDn
4.2.1 Climate Condition
(1}'Temperature and Humidity

According to. the past climatic record of PUNE city,  maximum

temperature was 43°C and 1.7°C for minimum temperaﬁure.

In consideration of these, design condition for monthly average

and minimum temperature was supposed as follows:
Especially, specification of equipment which is very sensitive
for welocity of temperature increase and/or decrease, will be

carefully studied and verified.

Design temperature: Max. 45°C

Min. 1°C
Design Humidity: Max. 85%
Min. 202

4,2.2 Building and Utility
(1) Building Requirement

There is no problems for the installation on the 2nd and/or 3rd
floor of the equipment to be supplied to the dept. of electron-
ics and telecommunication and dept. of electrical engineering
because there is no heavy equipment and equipment necessary of
foundations, however, several equipment to be provided to the
Dept. .of Metallurgy, Dept. of Civil Enginéering and Dept. of
Hechahical Engineering may need a foundation and should be

installed on the ground floor.



{2} Electrical Power Source

Frequency of electrical power failure is about three times per

month, and voltage fluctuation ‘is reported as % 6%.

In the existing computer'apparatus at the Céllege of Engineering

PUNE, UPS and Stabilizer are installed usually in the . Laborato-

ries.

: Theréfofe. in case of sophisticate electronics instruments,
these devices are recommended to be installed-and these should

be supplied by the College of Engineering, PUNE.

Electrical Plugs and Socket

3 Phase, 440 V ........ Power cable will be directly connected
to  the distribution panel. =Separ§te
distribution panel shall bhe installed

for the specified rating.
Single Phase, 230 V ... There = are many types of plugs are used
at the laboratories; amorng these, three-

round pin type are used widely.

In this project, SQpin type new model is

recommended.
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Bﬁéic Plan

‘Based 'Qﬁ_ evaluation -and verification of the equipment requested,

- gspecification of equipment was designed, in consideration of priority

order 6f-equipment selection which as agreed at the site survey meet-
ing on 12th July, 1991 and the results of DGTD’s approval for the

important equipment.

‘However, specification of equipment, partly was changed in view of the

nature of equipment requested to achieve the requiréd target.  These

_shorthspecification is shown on Table 4.1 for each deépartment.
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fable 4-1 Short Specification of Equipment Proposed.

{1) Department of Electronics and Telecommunication

No. Equipment Huwber Reference
1 Field Strength Neter 1 Fie1d'Strehgtﬁ'Héter;'Frequency Conuertér'Prése\egtor
2 Standard Dipole Antenna 1 F: 30Mitz to 1000MHz (23Freq.)
' Qutput Impedance: 500kms
3 Electronic Counter 3 f:  1DMHz to 266Hz
4 Modulation Amalyser 1 f:  150KHz to 3GHz
5 Radio Commmication 3 £ 25 to 1000HHz
Analyser
6 Microwave Power Heter 1 Mainframe Sensors
7 Microwave Sources 1 f: 100KHz to 4.5GHz,
: OQut: +16 to -140dbm
8 Spactrum Analyser 1 Impedance Measurement Mainframe, NHoise Field Strength
Measurements '
9 Network Analyser i f3 10Hz to 300MHz
10 Scalar Network Amalyser 1 Hainfraﬁn, Synthesized Sweep Adaptor. Oetectdrs,
Directional Bridge, Pover Spiitter, Gpan!Short Connectar
for Calibration
1t Optical Fiber ] LED Light Sources, white Light Source
Communication Test Optical Spectrum Analyzer, Optical Wavelength
Set Up Meter, Optical Fiber Bandwidth Test Set,
Optical Time Domain Reflectometer Components for Optical
Setup, Optical Power Multimeter, Laser Diode Light
Sources
12 Logic Analyser 1 Hainframe, 300MHz Timing'Hodule, Personality Kit
13 EMI Test System 1 EMI Test System, Active Antenna; Active Dipole Antenna,
Log Periodic Antenna, Doubnle Rigid Guide Antenna,
Antenna Assembly Pacts '
14 Waveform Synthesizer Haveform Synthesizer, Waveform Recorder, Digital
Oscilloscope
15 Video Signal Processing 1 Colour Video Camera, Portabié Cassette Recorder,
Equiprent Editing Recorder, Editing Control Unit, Colour Video
Honitor, Connecting Cable, Colour Special Effect
Generator, Audio Mixer, Colour Graphic Video Printer
16 Electronics Parts and Diode, Transister, Switch, etc.
Devices
17 Standard Eduipment Standard Cell, Standard Resister, Standard Capacitor, .

etc,




{2) Department of Metallurgy.

' ﬂo.

Equipment

Humbey Reference
18 . Fatigue'Teéting Machine 1§ Loading Ynit, Control Unit, Hydraulic Power Supply
19 “Nisomet Microscope 1 Heasuring Stage 100 x 50 mm
20 Microhardness Tester 1 Load: 11~sfep selection, Stage size: 120x120mm
21 Vacuum Emission 1 Excitation Source
Spactrometer Spectruneter Readout Unit
: Data Processing Unit
22 Auto Sonchard Ultrasonic 1 _Display Unit, AC adaptor/Charger, Mainframe, Probe,
Hardness Tester Probe Cable, Portable Case, Reference Hardness Block,
Heasuring Stand
23 X-Ray stress Analyzer 1 X-Ray Genérator, Gonjometer, Data Processing bnit
2 Induction Remelting Unit 1 Casting Weight: 750 g, Capacity: 16 KVA
25 Carbon Sulphur Analyzer 1 Sample 1 1.0 g
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(3) Department of Electrical Engineering
No. Equipment Nuwher Reference
26 .Self Education Robotic 1 Robo{ Arm, Drive Unit, Perscenal Cowputer, Software
Trainer .
27 Pawer Line 1 '3 Phase 3-wire
Multitransducer
28 Multichannel Voltage & 1 Mainfrane, DC Voltage/Current Unit
Current Source S _
29 Isolated Probe System 4 Band Width: DC to 15MHz (~3db)
30 " Digital Power Heter 1 3 Phase, 4-wire (AC) -
31 Electfonic Hybrid Meter 6 D¢ voltmeter/ammeter,
: AC voltmeter/ammeter
32 Anatyzing Recorder with 1
Colour Plotier
33 Digital Multimeter 1 6-1/2 digits, with true RMS AC ranges
34 Digital Oscilloscope 1 f: DC - 100Nz, Sample: 100MS/s, Memory: 128kwords
35 Digital Indicating 1 Sampling Period: 200ms, Accuracy: 20.25% of F.S5. 1
Controller digip
36 Analogue Oscilloscope 1 f: OC - 200MHz (Zin=1MQ), DC - 300MHz (Zin=5011)
37 Digital Memory 1 f: 0OC - 10HHz
38 Fast Transient Digitizer | f: BOMHz, Chammels: 4 .
Sampling: 200MS/s (4ch) 400MS/s.
39 High Resolution, High 1
Accuracy DM
40 Digital fiectrometer 1 BEtra high resistance/Micre current measurement
41 Powerscope 1 Number of channel: Isolated 4, 30MHz, differential
channels and one 50MHz conventional channel
a2 Portable Photometer 1 Range: 0.01 — 19990 lux
Display: 4 digit, Detecter: Optical Battery
43 H.¥.0C Yolueter 2 For OC voltagé_on1y: max. 30kY,
“High input impedance: 1000
44 H.V. AC/DC Voltmeter 2 . For DC, AC (50-60Mz) volfage
High input impedance: 1000MQ
45 H.V. DC Transmission Line 1 H.V. DC Traﬁsmissiﬁh Liﬁé} Power. Stafiﬂn Sfmulatdf.
‘Substation Simulator '
46 Electrical Parts and Devices

Frequency Meter, DC Meter, Converter, etc.




(4) Department of Instrumentation & Control
Ho. Equipment Number Reference
a7 Arbitrary Naveform 1 Number of channel: 2, Qutput impedance: 50Q, HMaximum
Generator output voltage: 2vpp
48 Analyzing. Recorder 1 Hainframe, Printer, Interface, Memory card
49 Digital Portable 5 Hainframe, RJC Sensor, Terminal Block
calibrator
50 Data Acquisition 1 Mainfréme, Remote scanner connection, Remote Scanner,
. System with Processing External Altarms, External alarm interface
CBnit
51 Digital Manometer 1 Pressure Range: Positive Pressure 0 to 2 Kg/om?
Hegative Pressure 0 to -1 Kg/om?
52 Single Loop Programmable 1
Controller
53 Smart Transmitter & 1 Smart Transmitters, Field Communicator
Smart Field Comunicator
54 Uitrasonic Analyzer with 1 Mainframe, Search Units
Accessories
55 Electro Myographic Unit 1 Mainframe, Colour Display, Recorder, Stimulators
56 FFT Analyzer 1 FFT Servo Analyzer, Network Analyzer
57 Electronics Measurement, Parts Voltage/currents Standard
and Devices Standard Resister, frequency Counter
58 Sensors Thermistor Temperature Sensor, Absolute Humidity Sensor,

Pressure Transducer, etc.




{5) Department of Civil Engineering

Ho. Equripment Number _ Reference
59 Computer Controlled UTH 1 25 Ton UTH with Hydraulic wedge tyhe'grips'fdr testing
System of compression bending, tension and compression low

cycle fatigue test

60 Electronic Digital Theodolite 1 Magnification: 32 x
: Field of view: 1°30'

61 _ Automatic Level 1 HMagnification: 32 x
: " Field of view: 1°20

62 Electronic Distance Meter 1 3 Ref]etting Prisms

63 Digital Planimeter 1 Measuring range: 3,000 x 300 win’
64 Sound Level Heter 1~ Digital Indication

& Gas tonitor for CO, H,S, i Heasurifig Gas: _Co-. HyS, S0,

502, Portabie

410



(6y Department of Mechanical Engi.neering

No. Equipment Number Reference
66 X-Y Plotter 1 Plotting Area: 1SG A-1 787 nm x 564 mm
150 A-3 403.95 vm x 275 mm
Plotting Speed: 450 mm/sec, 400 mmw/sec.
Resolution i 0,025 mn
67 'Digit_al_ Therme Hygroneter 1
68 Computing Data Logger 1 Total number of input points: 80
Number of measuring point: 40/unit
Scan rate: 50 ms/point
69 Fu']]y Automatic 1 Testing method : Direct method specified in JIS B-8606
- compressor Measuring Range: 600 - 10,000 kcal/hr,
Coolant : Ligquid Anmonia
70 " 3-D Coordinate Measuring 1 Structure Bridge-Bed
Hachine Measuring Range: 0.0005 mm
Operation Motor-Drive and Manaal Floating
Switchable
71  Univeréal Gear Tester 1 Weasuring Range: 3508
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.4

Layout Plan of EQuipment.

The large and/or heavy équipmentrwhich requires foundatiohsa_for ih;'
stallation is shown iﬁ Appendix-7 showing the ldcation_of the labora-
tories and. workshops of the indiﬁidual departments ~concerned,  The
experimental eqﬁipméﬂt; measuring devices and work tools for usé on
léboratory _ benches will be stored?in ﬁhe'laboratoriés on the benches |

or on racks.
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4.5 Project Implementation Plan

4.5.1 Implementation Organization

Responsibility for implementation of the Project is with the govern-

ment. College of Engineering PUNE concerned, under the supervision of

Educatiqn and - Employment Department, Technical Education of the

State of Maharashtra.

Theréfore, procedures involved in consultant contract, contractor

-'contracts, bank ‘agreements and equipment planning and facility
“planning ‘are to be carried out by the Government College of Engi-

'neering”PUNE and the tasks involved will be proceeded with under the

resp0nsiﬁi11ty guided by Education and Employment Department, Tech-

nical Education of the State of Maharashtra.

© Implementation Plan .

After the Exchange of Notes concerning the Project, the Government

Coilege ‘of Engineering PUNE and the selected Japanese .consultant

- %ill carry out discussions as necessary relating to the implementa-

tion planning, tender of bids and delivery of contracted materials,

and . installation works on the site in accordance with the policies

~drawn ‘up in the Basi¢ Design.

With regard to the execution plan the consultant will evaluate the
following = points in conjunction with the Government College of
Enginéering PUNE and establish appropriate implementation schedule

and measures concerning these.

- the.séope of work for each country and the timing for commencement

of works -

- the delivery to site of materials and the installation of equip-

“ment

- the designation'of'technical assistants in Government College of

Engineériﬁg, PUNE responsible for test operations and adjustments
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Further, it is necessary to establish a construction- and installa-
tion plan to ensure that works are completed smoothly in the sched-
uled period allotted. This should afford con51derat10n to determin-

ing the best time for the dispatch of engineers for the equipment

installation and test operation, adjustment works mentioned above,

Scope of Works

The scope of works of Japan will include thg provision of the educa-
tional equipment, its transportation and delivery to the site,
installation including inside piping and wiring, test operétion.'and
adjustments after installation, together with consulting works. . such
as the dra&ing up of tender guideiines and supervision of tenders.
The party —of India will be responsible for the preparation - and

execution of the following items.

(1) Supply of the electric power sources and lighting facilities
needed for all equipment provided. Further, for the preparation
of utilities, including water, fuels, etc. '

(2) The preparation of the foundations and emplacements for the
equipment which is determined on in accordance with the founda-
tion drawing submitted by the Consultant.

(3) The instailation and preparation of experiment benches,. racks
and lockers which are required in accordance with the layout

“drawings for the equipment lay out plan.

(4) Procedural work, bearing of expenses, etc.

- Bank commissions

- Submissions to and Approvable from DGTD on an import permis-

sion of the product

- Expenses accompanying the procedure for import tax for -import-

ed product, and value added tax for local product, etc.
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5.4

Expediting measures for customs clearance and. for inland

‘transportation

Coordination of approvals required for all procedures relating

to  implementation of the Project under control of . DPGTD and

. CCIE

Procedures for tax exemption from taxes and other fiscal

-duties of India imposed on Japanese personnel engaged in the

implementation of the Project in accordance with the agreement

that has been approved.
Privileges for the entry into and the stay in India by ‘the
Japanese to conduct the work im accordance with the agreement

that has been approved.

Placement of the staff necessary for the administration and

‘control of the Project under the precisely planned personnel

Works

Cost

placement plan

ta he Undertaken by_the Indian Government

of the Work to be borne by the Indian Government is estimated

as follows, leaving aside necessary undertakings relating to the

overall project plan.

Foundation work for equipment

.-

6,300 Rupee

‘Repair and/or modification of buildings

Total

These

_and_facilities : : ¢ 325,400 . ‘Rupee
UPS and Voltage Stabilizer : 206,000 Rupee
537,700 Rupee

should ~include a installation and finishment of partition,

repiacement and installation of wire, installation of experimental

table,

"ghelf, and locker, and shall be undertaken by the Indian

Government.
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4.5.5

Implementation Schedule

In the implementation of the Project through a grant aid cooperation

of the Japanese Government, the Project shall be -éxecuted :in - three
stages after the signing of the Exchange Note by the two countries,

comprising the preparation of the design documents, the tender and

work contracts, and the erection.

Detail Design - .+ 3 months,
Equipment Manufacture and Transportation: 9 months,

Total | . + 12 months

{1) Detail design

The tender documents are prepared according to the basic design
‘and are composeﬂ of the.detailed'désign drawingé, specifica-
tions, calculatioﬁs,-estimations of budget, etc. In the detail
design stage, after deliberate discussions with the organiza-
tions concerned of India, when necessary, the work relating to
the tender is conducted with the approval of the final docu-

ments. The time required is estimated to be 2 months.
(2) Tender -and Evaluation

On completion of the work relating to the tender, the pre-quali-
fication screening shall be done in Japan upen public -announce-
ment. Based on the results of the screening, the executing body
shall invite the companies that participated in the tender, and
conduct * the bidding in the presence of the parties concerned.
The bidder of the Jowest price, when thelcontents of its bid is
evaluated to be proper, shall be the successful ' bidder, and
shall enter into a contract with the Indian Government. The

period from the tender to the execution of -the contract is

expected to be 1 month.
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(3) Delivery of Equipment

After the sighiﬁg-of fhe contract,. the fabrication of the equip-
ment shéll be_comméhced and the time requifed for the work on
the Préjgét-for PrOviding Equipment. for the College of Engineer-
ing, EUNE :is éstimated to be approximately 12 months judging
from the sgize and the facilities of the térget depattﬁents,
éssuming théﬁ the proéurement of the equipment is carried out
satisfactorily and the preparatory work within the scope of the

Indian side proceeds smoothly.

The ovetall_schedﬁle for the Project is conceived as indicated

.in Fig. 4-1.
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Flg. 4al Overall Schedule for the Project
for Pr0v1d1ng Equipment for Government Gollege

of Engineering, PURE

Design

ite Survey)

(Home Office Work; Detail design,
Preparation of Tender Documents)

HaRues (Home office Work; Tender, Evaluation)

RS
{Total: 3 Months)

Procure-~
inent

(P:ocurement.'Manufacturing)

TR | (Transportatioh)

IR (1nstallation,

Adjustment |

I .
Bl (Confirmation of
' Site Condition)

- |
{(Total: 9 Months)

| o I
1 I I 1

418









CHAPTER 5 PROJECT EVALUATION AND CONCLUSION

This project was formulated linked to the human resources development and
regional development policy of India and aims at upgrading the technical
education level of the Collepge of Engineering, Pune which is a regional

technical college in India.

The Project is linked to a middle term plan, *the Schemes of Thrust Areas
of Technical Education Achievements® of the Ministry of Human Resource
Development and aims at expansion of equipment for undergraduate student
experiments and for research by master course students in six technological
departments of the College in the fields identified in the said Scheme.
The improvement of equipment is expected to help the development of the
economy and society of Maharashtra State where the College is located.

This effzct is shown in Table 5-1.

As seen from Table 5-1, the Project is to improve the equipment for student
experiments and research at the College of Engineering, Pune in Maharashtra
State which is the beneficiary of the Project, and is in line with the
education and human resources development policies. The Schemes are also a

major target to be achieved in Eighth Five Year Plan.

The implementation body of the maintenance of the Project after the Project
has been completed is the Directorate General of Technical Education of the
Ministry of Human Resource Development. Judging from the manpower and
management ability of the Directorate, the Project will be maintained
properly. The Project , as mentioned pefore, is expected to have a great
impact on the improvement of the College and to contribute to the improve-
ment of living conditions of people. For these reasons, it is considered
to be appropriate that the Project be supported by the Grant-In-Aid system

of the Japanese Government.
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Table 5-1 Effect of the Project Implementation and Improvement:

Pregent situation and

issues

Measures to be taken in thls
Project

Results of the Project
Improvement’.

1. At pxesent the Directorate

General of Technical :
Education, the Ministry of
Human Resources
Development is carrying
out a programme of
"Strengthening . of
Facilities in Qrucial
Areas of Technolegy where
Weakness exists" in 10
areas of industrial
production process where
India’s. technology lags
behind in that of advanced
countries. But the
quality and quantity of
egquipment for education
and research is not yet
saticfactory.

Moreover, shortage of
teachers 'in’ regional
wniversities in advanced
technology fields is a
matter of concern in
India. The main reasons
are lack of research
equipment and technical
information.

The College under the
Directorate General of
Technical -Education of
the Ministry of Human
Resources Development
provides only few -
graduates who can work in
advanced technology areas
which industries nesd,

The Project plans to improve
the equipment. for under-
graduate student experiments
and for research by master
course students in following
six departments ;

1.

~-Dept. of Blectgronics &
Communications

-Dept. of Metallurpgy

-Dept.. of Electrical Eng.
-Dept. of Instrumentation and
Control

-Dept. of Civil Eng.

-Dept. of Mech. Eng.

departments with educational
and research equipment
necessary for technical
education that can produce
graduates who can work in
advanced technology areas
after graduation.

The technical education
sector of India 1s
expected to contribute to
the hational and regional
development. ' However, the
present situation of
universities is not so
attractive -to the local
industries and :
comnunities. Requests for
joint research or testing
service are-few. These
are some of the reasons
why-universities are
behind in industrial
technology and local
industries lack
technological development
ability.

2. The project provides the six

1. Of 1o BLERT,

N

BOVED AYERD:
(1) computer sclance and
tethnology, (2) elect-
ronics, (3) instrument-
ation, (4) material
science,. (5) maintenance

" technology, {6) product
“development/design ‘and

(7) ergonomics will be
aquipped better and the
educational and research
environment of the College
will be improved.

The activities of the

teaching staff will be
heightened. ¢
of information will be

-accelerated,

‘Dissemination

Through the 1mprovement .
of -equipment 400 graduates
(of . which 150 masters) who
can meet the requirements

of industries will be

 pioduceéd. every year and

will make significant

‘contribution to the

eCOonomy and society of
India .

3. Beside the provisiou of
equipment mentioned above,:
the project is planning to. set
up Telemaztics Center, Material
Science Center, and Prototype
Development and Design Center
after 1992.

Thé'eéuipmentito.be
provided to :the six

" departments is also used

for technical support
services to regional
industries beside for the
student experiments and
research
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Appendix-1 MEMBERS OF THE STUDY TEAM

1.1 Basic Design Survey Team (April 4, 1991 - April 24, 1991)

Prof. Masataka ARIYAMA

Prof. Hitoshi YASUNAGA

Mr .

Mr.

Yuki ARATSU

Akira YUKAWA

Teruo KOBARI

Takashi BABA

Jun IKEDA

Team Leader

Professor

Department of Computer Science and
Information Mathematics

Faculty of Engineering

The University of Electro-Communications

Electronics Engineering Education
Professor
Department of Electronics Engineering

The University of Electro-Communications

Project Coordinator
staff, Second Basic Design Study Div.
Grant Aid Study and Design Department

Japan International Cooperation Agency

Expert, Educational and Research Equipment

UNICO International Corporation

Expert, Electronics Engineering

UNICO International Corporation

Expert, Industrial Engineering

UNICO International Corporation

Expert/Layout Plan, Cost Estimation

UNICO International Corporation
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1.2 Draft Report Explanation Team (July 8, 1991 - July 17, 1991)

Prof. Masataka ARIYAMA Team Leader
Professor _
Department of Computer Science and
Information Mathematics B
Faculty of Enginéering :

The University of Electro-Communications

Prof. Hitoshi YASUNAGA Electronics Engineering Edu@ation
Professor '
Department of Electronics Engineering

The University of Eiectro—Communications:

Mr. Nobuhide SAWAMURA Project Coordinator

staff, Consultant Contract Division
Procurement Department

Japan International Cooperation Agency

Mr. Akira YUKAWA Expert, Educational_and Research Equipment

UNICO International Corporation

Mr. Teruo ROBART Expert, Electronics Engineering

TWICO Internstional Corpgrétion
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APPENDIX-Z -

Survey Schedule

2.1 Basic Design Survey Team (April 4, 1891 - April 24,.1991)

1/2

Prof. Hitoshi Yasunaga
JICA Mr. Yuki Aratsu

| Pelni-Pune(IC-489)

Conisl’ t Mp. Akira Yukawa
Pune B
Consl't Mr. Tervo Kobari
fonsl’ t Mr. Takashi Baba
fonsl’ t Mr. June Tkeda

~ ditto -

DATE ROUTE PLACES OF VISITING DETAILS OF SURVEY
april 4 |TY0-Delhi(AI-307) - ~ Travelling -
fThu.) | Proft Masaiaka Ariyama :
Prof. Bitoshi Yasunaga
JICA Hr. Yuki Aratsu
Consl‘t Mr. Akira Yukawa
Consl’ t-M¥r. Teruo Kobari
Consl't Mr. Takashi Baba
Consl t He. Jun Tkeda
April b Belht - [J1ca Discussion on Policy and Contents of Study
{Fri) | Embassy of Japan Discussion on Schedule
: Ministry of Finance
“IMinistry of Human Resource Development
(Agency of Technical Education)
April 6 | Dethi-Bombay(IC-167) - Travelling -
{Sat.) Pune
April 7 {Pune : Automobile Factory Review of Related Organizaiion
 (Sun.) .
April 8 | Pune Government College of Engineering, Pune | Study of Dutline of the College
(Hor.} R (Survey of Each Department)
April 9 | Pune = dlito - Brief Meeting of JICA Grant Aid 3ystem
{Tue.} - Presentation of inception Report -
Brief Meeting for Questionnaire
Study of Curriculum
dpril 10} Pune - ditio - Interim Report
(¥ed.) : Piscussion on Next Week's Schedule
. Discussion on Minutes of Heeting
April 11| Pune=Delhi(iC-450) - Travelling -
(Thu.) | Prof. Ariyama
Prof. Yasunaga
JICA Mr. Aratsu
Consl’ t Hr. Yukawa
Pune . C-DAC Survey of Related Institute
_Consl’ t ¥r. Kobari
‘Consl’ t Hr. Baba
Consl't Mr. lkeda
April 12{ Delhi JICA Reporting
(Fri.) Prof. Hasataka Arivama {Embassy of Japan Presentation of JICA Grant Scheme
1 Prof. Hitoshi Yasunaga |[Hinistry of Finance
JIcA Hr. Yuki Aratsu Hinistry of Humen Resource Development
const t Mr. Akire Yukawa | Government College of Engineering, Pune
Pune Biscussion or Equipment List
Consl't Hr. Teruo Kobari
Cons} t Hr. Takashi Baba
-Consl't Hr June Ikeda
April 13 Delh1-BKK(IC—316)
(Sat.) | Prof. Hasataka Arlyama

Collection of Information
Study of Laboratory
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/2

VISITING PLACES:

DATE ROUTE “DETAILS -OF SURVEY.
April 14 | Pune Tditio - | Tean Heeting
{3un.} 3
pgril 151 - ditte - - ditto - Study ol‘ Requested Equlpment
(Mon.) -1 {Instrumentation and Control,
Metaliurgy, Horkshop, Town Piannmg)_
Aoril 16 | - ditte - - ditto ~ Study of Requested kqmpment
{Tue. )} Study of Layout Pian ::
Tapeil 175 - ditto - - ditto ~ Study of Requested Equapment
(Wed.) ~ i Pune - Bombay - Traveilmg - |
April 18 | Bombay Agency of Technical Education btudy of Related Institute
(Thu.) of Maharashtra State Collection of Inforpatiot
Directorate General of - o '
Technical Developmént
Tndian Institute of Technnlogy
{Bombay) T
Bombay - Pune ) - Travelling -
April 19 | Pune Giovernment Cdll'ege of Engineering, Pﬁne D1scnssmn and Confirmation of
(Pri.} : I;‘qum:ﬂent List
fpril 20 | Pune ~ ditto - ' .Dlscussmn on Memorandum
(Sat.) Discussion.on’ Building Hod1f1cat1on
. Survey of Library, Sub-Station
Pune - Delhi - Travelling -
April 21 | Delhi - ditto - -Teaia Heetmg :
{Sun.} _ Collectwn of Infomatmn
April 22 | ~ ditto - JICA Reportmg
| (Hon.) Embassy of Japan L survey of Belatioed Institute
Delhi Institute of Technology . :
HCL Limited
April 23 jDelhi Collection of Informatmn
{Tue.) iDelhi - BRE(AR-180) - Travellmg -~
BKK{JL-718) -
rilzd| - TIO(LTI8) ~Travelling -
{¥ed.)




2.2 Draft Report Explanation Tean (July 8, 1991 - July 17, 1991)

[~ DATE ~ ROUTE VISITING PLACES DETAILS OF SURVEY
Taly 8| TYO(L 717 - T ravelling
(Mon.)  UBRK{AF1758) - DELHI
Prof. Hasataka Ariyama
Prof. Hitoshi Yasunaga
JICA Nobuhide Sawamura
Consl’t Mr. Akira Yukawa
Consl't Hr. Teruo Kobari
July & {Delhi JICA Biscussion on the Report
(Tue.) Embassy of Japan
Hinistry of Finance
¥injstry of Human Resource Development
- (Agency of Technical Education)
Delhi{IC 449). ~ Pune . - Travelling -
July 10| Pune Government College of Engineering, Pune |Explanation on the Drafi Report and
(Wed.) _ Discussion on the Selected Equipment
Pune - Bonbay - Travelling -
Prof. Masataka Ariyama
Prof. Witoshi Yasunaga
JICA Nobuhide Sawamura
July 11 |Bombay ' 1T s Bombay Survey of 11T s Bombay
{Thu.) . §Pune _ Goverament College of Engineering, Pune |Discussion on the Equipment
| Bombay - Pune - Travelling -
July 12 - | Pune Government College of Engineering, Pune | Discussion on Minutes of Heeting and
{Fri.) the Eguipment
July 13 |Pune - - ditto - Discussion on the Specification of the
{5at.) _ _ Equipment '
Pune(1C 450) - Delhi - Travelling -
July 14 Delhi - Tean Meeting
{Sun.)
July 15 |Delhi JICA Reporting
{Yon.) Embassy of Japan
' Hinistry of Fiance :
Hinistry of Human Resource Development
July 16 -|Delhi JICA Reporting
{Tue.) |[Delhi(al 382) -~ - Travelling -
July 17 - TY0 ~ Travelling -
{Hed.)







Appendix—-3 Minutes of Diséuséion

" 3.1 Basic Design Survey (April 4, 1991 - April 24, 1991)

MINUTES OF DISCUSSTIONS ON' THE PROJECT FOR PROVIDING EQUIPMENT

FOR THE GOVERNMENT COLLEGE OF ENGINEERING PUNE IN INDIA

In'rESbonse“to the request of the GoVefnmeht of ihdia,:the
Governméht of Japan decided to conduct a basic design study on
fhe pfbjébt'for'pfoﬁiding equipment for the'éovefﬁﬁént'Cbliege_of
-Enginééring.PUNE {hereinafter referred to as COEP) aﬁd'éﬁtrQSted
the—studyito'fhe Japan International Cooperation Agency”(herein“
afterzreferred to as "JICA"). JICA sent to India the basic

desigh study team for 21 days from 4th April to 24th April, 1991.

The team had a series of-'discussions and exchanged views

. with the autherities concerned of the Government of India.
As a result of the study and discussions, both parties
agreed to recommend to their respective Government that the major
points of undefsténding reached between them, attached herewith,

should be exaﬁined towards the realization of the Project.

Pune, 11th April, 1991

‘Mr. Masataka Ariyama ' Pr.K.R.Satyanarayan
Team Leader. - _ . Principal
JICA Study Tean College of Engineeing,Pune
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6.

ATTACHMENT

The objective of the Project 1s to enhancé_thé_Qualify of
engineering education and research activity of the COEP

thréﬁgh the supply of necessary equipment .

Major equipment requested by Indian authorities concerned

are listed in Annex 1.

Equipment to be provided by the qapahESe'Aid shall be
allocated to the Phase I which is a first phase of the
GCOEP's upgrading program of the educational and research.
The sites ot the Project are locafed at'Cdliege of

Engineering, Pune of Maharashira as shown in Annex II.

Principal of COEP is responsible for the administration and

execution of the Project.

The Indian authorities concerned have understood Japan's

Grant Aid System explained by the Study Teanm.

The Indian authorities concerned will take necessary meas-
ures listed in Annex 11!, on condition that fhe granf_aid.by-

the Government of Japan is extended to the Project.

Lo

Zﬁ ﬂi . | o | - _. .V ..  a. ;ﬂP;-
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Annex I ‘REQUESTED EQUIPMENT

_ Equipment far Material Engineering

Bquipment for Electronics and Communication

Engineering

_Béqipment for.Compufer Engineering
Eqﬁipmeht for  Instrumentation and Control
Equipmgnt for Mechanical Engineering

Equipment for Civil and Engineering and

Applied Mechanics
Equipment for Electrical Engineering

Equipment for Workshop Engineering
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Annex III

Following arvangements are requested to be taken by the

ﬁdeernment of the India, on condition that the grant aid by the

government of Japan is extended to the Project.

o

hd | .

To ensure prompt unloading, tax exemption, customs clearance

at ports of disembarkation in India, and prompt internal

transportation therein of equipment purchased under the

grant.

To exempt Japanese nationals engaged in the Project from
customs duties, internal tax, and other fiscal levies which
may be imposed in India with respect to the supply of

équipment'ahd the services under the verified contracts.

To accord Japanese nationals whose services may be required

" if connection with the supply of equipment and the services

ﬁnder the verified contract such facilities as may be

necessary for their entry into India and stay therein for

the pertormance of their work.

To beér all the expenses other than those to be borne by the

Grant , necessary for the execution of the Project.

To maintain and use properly and effecthely_the equipment

- ,purﬁhased.under the Grant.

o

{
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3.2 Draft Report Explanation (July 8, 1991 -~ July 17, 1991)

MINUTES OF DISCUSSION
O
THE PROJECT FOR PROVIDING THE EQUIPMENT FOR

THE GOVERNMENT COLLEGE OF ENGINEERING, PUNE.

In response to the request of the Government of India for

providing the equipment for the Government . College of

Engineering, Puﬁe, the Government of Japan-QECidéd fq_tonduct a
hasic Vdesign .étudy 'aﬁd Entrusfed the _studQ tb: thé | Japan
Internatinnal Cooperation Agéncy. T Japéﬁ ; Internatlmnal
Cooperation fAgency sent to India the basic design Stuﬁy-_team:

headed by Professor Masataka Ariyama from A4th April to 24th April

1991.

As a result of the study, Japan International Cooperation.
Agency prepared a Draft Final Report and disnatéhed'a “team to-

explain and discuss the Report from 8th ta 17th July 1991 .

The team and the Indian authorities Concafned.had_a series
of discussions on the Report and both parties have agreed to
recommend to their respective Governments that the.major_poiﬁfs
of understanding reached'petween them, attached herewith, should

be examined towards the realization of the Projeckt.

Pune, 12th July 1991

% ' o : LA S
;%uawivﬁﬁ ZZL%ﬂMMﬂ .' : t& Kﬁﬂ L muv - '
/4 - i =
[74 ] - . P T
Prof. Masataka Ariyama, o Dr K. f. Satyanarayan,
Team Leader, Principal, o
JICA Study Team. _ College of Engineering, PUNE
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Ve

The Indian.éiﬁa principally agreed to the basic design

proposed in the Draft Final Report.

The  Indian side understoad the Japanese Brant Aid System and
cunfifméd ~that the nécegsary arrangement would be Eaken,iby
the Indian side whith was manifested in the minutes of
diacusaianﬁ. an the Project tar Praviding the Equipment for
the vaerhheﬁt College of Engineesring, Puné (Eereina%ter
referred “to as the Project) signed on 11th April 19291, on

gcondition that the Grant Aid by the Government of Japan

" wauld be  extended to the Government College of Engineering,

Pune.

Indian side basically accepted the equipment allocation to

the target Departments, but requested the team a further

consideration of provision of equipment which was deleted in

the proposal for the Department of Metallurgy, Department of

Civil Engineering, and Department af Mechanical Engineering.

In'ccnnettion-with the above, it was agreed that a change of

specification and / or deletion of some “equipment  propaosed

“should be elaborated to meet the requirement of the College.

Indian side confirmed that there is no change in" the

upgrading plan of the College including procucement of

necessary equipment by the College itself, modification,

expansion and construction of building needed to realize the

anje;t;



In case - the total deget is not .enough.tu "provide each
target depértment with all equipment féquestédJahd‘épprDved,
selection of equipment, together with primrit* af order was
decided - and accepted in conéideratinn Sof  the specific
laﬁoratories to he strengthened.

Indian side suggested that the final scrutiny of
apecifications af ‘eguipment aﬁd_-approval Qill be done in

Japan . by representatives of this College in view of the

nature of edquipment.

9 A



APPENDIX-4 List of Persons Interviewed

1. Ministry of Human Resource Development

» Joint Educational Advisor - prof. S. K.'Shrivastava
{Technical)

+ Joint Educational Advisor Mr., I. B, Sangal
{Technical)

» Assistant Educational Adviser Mr. R. N. Panda

s+ Section Officer Mr. C. P. Aggavwal

2. Department of Economic Affairs, Ministry of Finance

-- Joint Secretary ' Mr. D. Subbarao
* Di;ector Mr. Anupam Kulshrestha
+ Under Secretary . Mrs. Sunita Chhibba

3, Maharashtra State

o Principal Secretary Mr. S. R. Kakodkar
+« Director of Technical Education 8. B. Chopane
» Additional Industrial Advisor Mr. V. Seshadri

Directorate General of Technical

Development (Regional Office)

+ Engineering Staff : Mr. R. K. Agarwal
° DeputyIDirector of Technical Mr. P. K. Patil
Education

4. Government College of Engineering, Pune

+ Principal . - " - : prof. K. R. Satyanarayan

. Head, Department of Electronics Prof, K. 5. Jog
and_Teleéommuﬁication

+ Prof. of Electronics Prof. V. K. Kokate

« Head, ﬁepartment of Metallurgy Prof. D. Chaudhary

A—4—1



5.

1

Head, Department of Electrical
Engineering _
Prof. Department of Workshop

Head, Departﬁent of

_Instrumentation and Control

Assistant Prof. Department of
Instrumentation and Control
Head, Department of Applied
Mechanics

Prof. Department of Applied
Mechanics

Prof. Department of Civil
Engineering

Assistant Prof. Department of
Civil Engineering

Prof. Department of Town
Planning _

Head, Department of Hechanical
Engineering

Prof. Department of Mechanical

Engineering

Indian Institute of Technology, Bombay

Director
Deputy Director
Head, Department of Mechanical

Engineering

Government College of Engineering, Delhi

Head, Department Of.PrUduction,

and Industrial Engineering

Head, Department of Education

Prof. D. J. Doke

Prof. P, P. Chikte -
Prof. B. §. Patil

Prof. G. P;-Gadgil'
Prof. 8." N, Deshpaﬁde
Prof. $. B. Bonde
Prof. P. N. Vipat

Prof. P. P. Vitkar

Prof. G. K. Kanhere

Prof. B, M. Domkundwar

Prof., H. N. Sawant

. Other Related Organizations and Institutions

Prof. B. Nag
Prof. Kudchedkar
Prof. C. Amar Nath

Prof. Rajnish Prakash

prof. M. Paldas



5.3 Center for Development of Advanced Computing

*+ Director

s« Senior Staff

HCL Limited, Country Sales Manager

Embassy of Japan First Secretary

+ First Secretary

JICA India Office

» President of JICA India Office

» Deputy President Representative

» Staff of JICA

Prof. §. N. Bhavsar
Prof. Ashok Joshi

Mr. Dilip Bhargava

Katsutoshi Hama

Toshio_Hida
Toshifumi Sakai

Sanae Toyoda
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Appendix-6 List of Equipment Proposed to COEP

1. Department of Electronics & Telecommunication

1. Field Strength meter

2 Standard Dipole Antenna Set

3 Eléctrbnic Counter

4 Modulation Analyser

5 Radio Communication Analyser

6 . Mitrowave Power Meter

7. Micrdwavé;Sources

8 Spectrum Analjser

9 Network Aﬁalyser

10 Scalar Network Analyser

11 Optical fibre Communication Test Set Up
12 Logic Analyser

13 EMI Test System

14 wavéforﬁ Synthesizer

.15 Video Signal Processing Equipment
16 Electronics Parts and Devices

17 Standard Eguipment

2. Department of Metallurgy
18 Fatigue Testing Machine

19 Hisomet Microscope

20 Microhardness Tester

21 Vacuum Emission Spectrometer

22 Auto Sonohard Ultrasonic Hardness Tester

23 X-réy Stress-Angiyser
24 Induction Remelting Unit

Z5 Carbon Sulphur Analyzer
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Department of Electrical Engineering

26
27
28
29
30
31
iz
33
34
35
36
37
18
39
40
41
42
43
b4
45
46

Self Education Robotic Trainer

power Line Multitransducer
Multichannel Voltage & Current Source
Isolated Probe System

Digital Power Meter

Electronic Hybrid Meter

Analyzing Recorder with Colour Plotter
pigital Multimeter '
Digital Oscilloscope

Digital Indicating Controller
Analogue Oscilloscope

Digital Memory

Fast Transient Digitizer

High Resclution, High Accuracy DMM
Digital Electrometer

Powerscope

Portable Photometer

H. V. DC Voltmeter

H. V. AC/DC Voltmeter

HVDC Transmission Line Simulator

Electrical Parts and Devices

Department of Instrumentation & Control

47
48
49
50
51
52
53
54
55
‘56
57
58

Arbitrary Waveform Generator

Analyzing Recorder

Digital Portable Calibrator

Data Acquisition System with Proéessihg;Unit
Digital Manometer

Single Loecp Programmable Controller

Smart Transmitter & Smart Field Communicator
Ultrasonic Analyser with Accessories

Electro Myographic Unit

FFT Analyzer

Electronics Measurement Parts and.Devices

Sensors



Department of Civil Engineering

59

60
61
62
63
64
65

Computer Controlled UM System
Electronic Digital Theodolite

" Automatic Level

Electronic Distance Meter
Digital Planimeter
Sound Level Meter

Gas Monitor for CO, H,5, 50, Portable

Department of Mechanical Engineering

66
67
68
69
70
71

X-Y Plotter

Digital Thermo Hygrometer

Computing Data Logger

Fully Aﬁfbmatic Compressor Testing System
3-D Coordinate Measuring Machine

Universal Gear Tester







Appendix~7 Layout Plan of Equipment |

{1) Electronics & Telecommunication

l:épplied.Electrqhicé LaB.

| . 1 |
 § 4 | L

NN

8.200

5400

Spedfrum Analyzer
Network Analyzer

[T R
A oo

Logic'Analyzer
Modulation Analyzerx

Field Strength Meter
"Standard Dipole Antenna
Electronic Counter
Microwave Power Meter
Microwave Sources

BV RV RN

Scalar Netwoxrk Analyzer

A-71—1




2:8ignal Process Lab.

)

13 .18 11 14

o0

L1

15 video Signal Processing
Eguipment

13 EMI Test System

5 Radio Communication
Analyzer

11 Optical Fibre Communication
Test Set Up _ L

14 Waveform Synthesizer '




(2) Métallurgy

l:Material Testing Lab.

7800

7200

18
19

20
22

25

Fatigue Testing Machine
Hisomet Microscope
Inductgion Remelting Unit

Microhardness Tester -
Auto Sonchard Ultrasonic
Hardness Tester

Carbon Sulphur Analyzer

A—7-3




2:X-Ray Diffractometer Lab.

23 X-Ray Stress Analyzer

— . e "._7
178 g
/ 23 =
w

;;“ 3 -{'.1 ke L;.

| NI
6.850




3:8pectre Analyzer Lab.

M

1800

4400

21 Vacuum Emission Spectrometer

A—7-—-5




(3) Electrioal Engineefing

1:Power Electronics Lab.

s

== —— 27 Power Line Multitransducer
i;;; ;éﬁ/ ; B 28 Multichannel Voltage &
// /44/2/62?1' - . Currént. Source”
32 ' 29 Tsolated Probe System
30 Digital Powex Meter

38 . NE 31 Electronic’ Hybrid Meter
P . 43 H.V. DC Voltmeter

]

36 Analogue OGscilloscope
37 Digital Memory
42 Portable Photometer

- 40 ﬂ - '44 H.V. DC Voltmetexr
' i1 o 45 H.V. AC/DC Voltmeter
i . . : ] _
L“—_'——“"TL-J“__'_ 7
' 27 / i
N 28 / |
L \\ 29 /
45 (o 30 /f L _
) : 2% ;ﬁj 8 32 Analyzing Recordexr with
//// S 44 /// . o~ :  Color Plotter
/f;; | ;ﬁ; . il 33 Digital Multimeéter .
( /// . . 38 Fast Transient Digitizer
| 78 39 High Resolution, High
i Y, ' - Accuracy DMM
— T T T T T T 7 - 40 Digital Electrometer
A4z . /// ~ 41 Powerscope '
/=_ - 26 8elf: Education Robotlc
26 //J Trainer
24 §§§ 34 Digital. Oscilloscope
35 / 35 Digital Indicating .
36 222 Controller




(4} Instrumentation & Control

lzBiomedical Lab.

Y
3.900

47

P :.j : . ﬂ

52
53

5%

_12.50

56

50 .

SEN NS SO
Y &

51

1100 3900

47'Arbitrary Waveform Generator 50 Data Aquisition

48 Analyzing Recorder System with Processing

49 Digital Portable Calibrator _ Unit

54 Ultrasonic Analyzer with 51 Digital Manometer
Accessories '

55 Electro Myographic Unit

56 FFT Analyzer

52 Single Loop Programmable
Controller

53 Smart Transmitter & Smart Field

© . Communicator -




(5) Civil Engilneering

{:Environnental Lab.

2:U.T.M Lab.

N

I

B H
64 |
[
I
i
)1 65
) 65 Gas Monitor for CO,
4850 'str'SQQ;Portable‘ ,

4200

I""‘“:“"—_:..._,._'::!::: ,'._:
10.300

59 Computer Controlled UTM Syétemf_ '




3.Sﬁrvey Lab.

o
w
]

B.500

61. Automatic Level

62 Electronic Distance Meter

60 Electronic bDigital Theodolite
- 63 Digital Planimeter

1750




(6)~1 Mechanioal Engineering

1:Computor and Electronic Lab.

|

b

% 8
| o
MJ . —
8
01" g
. (-
et | ——
| 8

=%

3.200

i

66 X-Y Plotter

68 Computing Data Logger

21internel Combustion Engine Lab.

69

B

2.100

5100

67 Digital Thermo Hygrometer
69 Fully Automatic Compressor

A—T—190




(6)-2 Mechanical Engineering(Workshop)

1:Measuring Lab.

70

&\\‘

6.600

14400

70 3-D Ceoordinate Measuring
Machine
71  Universal Gear Tester

A—-7-11







Appendix-8 List

of Present Curriculums

Syllabus for Bachelor of Enginsering

fEleLtronics & Teleaommunication)

Syllabﬁs fof Firét Year

Filrst Semsster

Second Semester

Lecture

Practical

{(Hours/Week)

Draught

. hnginoerlng NathematIGSHI
+ Applied Sclencge-1I
» Elements: of Mechanical Lngineering

|5 L1 e €0 BN e

Compiiter Fundamentals
B, Wolkshop PracLica

-Eleménts: of Electrical Engineerlng..

Tots

1. wahshop Practice. S

2. Engineerlng Mathematics- II

3. Applied- Scilence-II- o

4. Englneering Mochanies

5. BElemeénte of Civil Engineerlng
6. 5. Engineering’ Graphics

Total

fi
O BB OD [ BMEoLE Do DI DO DI B

S O A R R E T R R U

“Syliabus for Second Year

First Semeater

Second Bemester

1. Engineering MaLhemabiLs III
2. Workshop Processes

3. Electron Devices & Circults L
4. Network & Lines-

5, Computational Methods

6. Electronics & Communication
Lngineerlng Pzacticew

L RO m D[RO e i [ 0 D e e B

| T T N B §

Tokal

1. Electron Devlces & Circuits II
2. Electronlc Instrumentation -

. 3. Electriecel Clrcuits & Machines
4. Components -& Devices Technology
5. Digital .Electronics

" 6. Electronics and Comnunlesatione

_Engd geexlng_gractice El..

TN e e Tl

[ I I N B

ToiLal

o]
N

o] Sreite ) Tfos] mme ooy

i

“§yillabus for Third Year

Filrst Semester

Second Semester

Natwork Analysis & Synthesié
‘Feedback Control Syeatems

Signa} Condltioning & Dsta Conversion

Electronice Design-1
Electronics & :Communicatlons

1.
2.
3.
g_ Mlcroprocessor Techniques
6.
Engineering Practice 1XE.

1703 e il o €1

_Toia

-,

Industrial Management
Electromagnetle Engliicering

- Communication Systems-1
Electronlc Deslgn-

-Power Electronics
Microprocesaox Interfacing &
Peripherals

Computer Alded Manufacturing
Electronics and Communication
Engineering Practice- IV

e CHﬁAoMoH!

o B D D D)

R A T I N |

Total

i

Syllabus for Final Year

First Semester

Second Semester

Elective 1

. Electlive II

blectlve I

Communiceation Systems- II
Radiation & Microwave Techniques
Computer Systems

Digital Signal Procesaing
Electronic Design-11}

Elactronles & Communication
Engineering Practice-V

Project Wotk

[J N - TN CNO, N | X

I TR SR T A

Total

[

Elective- II

Telematics: -

‘Consumer Electlonics
“Electronic Measurement -
:Electronics & Communication
Engineering. Praetice -VI

6. Project Wor&

m&mmu [= R X N NS LN

P b BoRana| €

bt

Total+

|
= I B s AL T = Bl o B S T ) EF - R I ]

e

1, Advanced- Puwer Electronigs

%. Microprocessor Based System Doslign
3. Television Engineering
L
2
3

Fible Optic Communicatlon
Microwave and Redar Engineering
"System Programming

A—8—-1



Syllabus for DBachelor of Englneering

{(Motallurgy)

Leoture Practical Draught
: (Hlours/Vaak) -

Syllabus for Firet Year - o
Englneering Mathematics-I

First Samester N 4 2 -
2. Applied Sclence-l 4 2 -
3. Elements of Mechanical Lngineering 4 2 -
4, Elements of Tlectrical Engineering - = 4 2. -
5. Computer Fundamentale 2 2 -
G, Workeahop Practice“ : i = -
Tolalk - - . - 18 L2 -
Sacond Semester - 1. Workshop Practicu : - T2 -
2, Englneeving Mathematlecs-TI 4 - -
3. Applied.Sclence-II 4 2 -
"4, Engineering Mechanlcs 4 .2 -
5. Elements of Civii anlnae11ug ! 2 -
6. Englneering Graphice 2 - 4
Tatal . - 18 8 4
Syllabus for Second Year
Firati Somesier 1, Mechanlesl Englneeaing 1 4 2 -
’ . 2. Engineering Mathematlcs- 11T 5. - -
3. Electronle Principles 4 2 -
4. Elewents of Metallurgy 4 = -
5. Material Testing ) - -
6. Metaliurgy Labo[atory Practive = N 6 =
Total 20 10 =
Second Semester 1. . Elec¢tricals Machines &- Energv 4 2 -
Utilisation
2. Mechanical Engineering 11 4 2 -
3, dMaterial Testing - 2 - -~
4. Metallurgleal ﬂanuf&nturing © 4 e -
Processes—1 , .
5. Physical- Metallurgy 4 2
B, Metallurgy. ] Labox&torv Prnglice -I1 - B ~
Total : i8 12 I
Sy¥llabus Tor Third Year ] .
First Semester 1. Introduction’ Lo Machine Tools 2 2 -
Metrology, Jigs & Fixtures
2. Mechanleal Englieering=—II1 - 4. -2 -
3. Metallurgical Thermodyhamlcs: b e : -
4. Engineering Materials: Technology 4 L= -
5. Unit Operatlons in-Metallurgy . 4 - -
6, Metallurpgy. Laboratorv P:&ctlce III' 1 B . S
Total - .20 10 o
Second Semester 1. Introduction to Machlne Tools - 2 2 -
Metrology, Jigs. and Fixtures
2. Microprocessor Applications’ -4 2 -
3. Experimental Technlques: in. Metallurgy 4. - -
4. Computer Applications in Metallurgy 4 4 -
5, Technlecal Control .and Management q - -
6. Metallurpy Laboratory P1actice 1V 1 | -
Tgtal 19 12 -
Syllabus for Final Year ] : . .
First Semester 1, Elsctive-I -4 2 =
2. Principles of Metal Castlng 4 Co- -
3. Ferrous Melnllurgy . 4 - -
4. Furnace Technology. 2 - -
5. Structural Metallurgy 4 - -
6. Metallurgical Drawing and Design L .- 2
7. Metallurgy Laboratory Practice- -v 1 [¢] -
8. Project ¥Work: N i - 2 ot
: Totlal . . . - o 20 14 2
Scecond Semester 1. Elective-11 - AR ’ 4 - -
2. Furnace Technology 2 - -
3, Bealections of Haterials and Fallure 4 2 -
Analysis . .
4. Hetallurgical Hanufaoturin? 4 - -
~ Procespses-11
5. Metallurgical Drawing and Design - - - 4
6. Metnllurgy Laboratory Practice-VI -~ 1 o4 -
7. Project Work e ‘6 -
. Total 15 12 4
Elective 1 L. Heat Treatment - lechnology )
2. Cerrosion and’ Corrosion Conlrol
3. Energy Resources & Applications’
4. Processes of Ore Formation .
Flecbive [I 1. Modern Materlals’ Technology
2. Povwder Technology .
3. Composlite Materials
4. Metallurgy and Sclence. of Weldtn




" Syllabue for Bachelor of Enginesving
(Elbctrical Eaglnesving)

_ _ - Lecture Practlical Draught
Syllabus far Flret Year ' {Houes/teek)
First Semssler . Engineeling Mathematice I
%gplie% bc}eﬁceal i
eiments o echanical Engineering
« Elements of Eledtrieal Engineering
Computer Fundamentals
. Workshon Practioe
Tota :

B B3 B0 00 DD DO

'md;mwp

-
b
b,

1. Workshop Plactice

2y Engineering Mathematics—II
: g Applled Sclence-I1I
5

Y

Second Semester

Engineering Mechanics
« Elements of Civil Engineeling
. %Q%iﬂ&et!ng Graphics
otal .

B A O A A R O i B |

|l BN |

b

Syllabus for Second Year

Firset Semester 1. Englneering Mathematics III :
: 2. Applied Thernmodynamies (Electrlcal)
3. A. .. Circulits & Transformers
4. Eleciriceal Engineeriing Materials
5. Workshop Technology & Mapufactullng
) Processes
Total -
1. Fluid Mechanics & Machinery
2. Applied Electronics-
3., Mechanical Design of Machine
Elements .
4. Elactrical Measulementa & Measuring
Instrugents
5. Electrical Machinas I
Total . -

oo

o

Second Semester

LA R

(o]

Byllabus for Third Year ‘ )
First Semester t. Applled Electronics-IL
: . 2. Blectrlcal Machinesg-II
3. Power Systemp-1
" 4. Advanced Measurement Techniques
{Instrumentation) -
EIec%;icg Installation & Estimation
Tota
Mictoprocessor Fundamentals and -
Applications .

o tore. o o mmnkel artw

T

Second Semester

1.
2. Power Systems-II
3. Digital computational Techniques
4., Network Analysis -
5. Principles of Electrical Machlne
' Design
" 8. Computer Progra@minﬁ
Total

I 204 o e

coieo

Y]

Syliabue for Final Year
First Semester . Elective I
. . Industrial Organlzatlon & Managemant
. Industrial Drives & Control
fPower Elecironics)
. Control Systems-I
. Design of Electrical Machlnes
~Seminar . (Internal Assessment Only)
- Project Work :
L : Total
“Second Semester 1. Elective-11
’ 2. Switchgear and Protection
" 3. Eleétrienl Utilization
4, Electrical Machines III
5. Project ¥ork
Total -
. Energy Audit & Conservation
Electromagnetic Fields
Iliumingtion Engineering
Entrepreneurship Development
Eléctro Mechanical Energy Conversion
. Modern Power System Practlcs
. Robotios and Automation

1
2
3
4.
5
8

Joud

lliiil&i)l-&-llllwl - I A S S ) ¥ 8 A I e S

it T oD | e e b O BB T IO BT (b CJT -b-'}-ﬁ-o DO LN R T (OO W e R 0D B e e

Fo b0 | DOBR=0I = 1 b |

T
[

Elective I

. Control Syatems F N

. H.: V. Englneering

Advanced ‘Electrical Drives & Control
Speclal Purpose Elecirical Machlnes
. Control System Devices

Eiective 11

O G2 B T 0 O B G B

6, Advanced_ Microprocessor Techiigues



Syllabues for Bachelor of Engineering

(Insprumentatioh and. Control)

Lecture Praciical Draught

o _ (Houre/Week)

Syllabus for Flrst Year T o

Firet Semester ‘-Engineerlng Mathematico I

Applied Science-I =

. Elements of - Mechanical Engineering

, Elements of. Electrical Engineering

. Conptiter. Fuidamentals S

§4mﬂggg§hon Practice : .

Total: : : i

. workshop Practico . . .

. Englneering - Mathematics II

Applied Science-IT1:" S )

. -Englneering Mechanics E

. Elements of Civil Enginearing

. Enginee1ing Glaphics T : .
Total : j I _ R

L D

Second Somester

ol 1oL R L B b b

Syllabus for Second Year -

First Semester 1. Indusbrlal Instruwentation .

: 2. Electronle Devices and Circults
g. Materials & Processes
5

W TR KOO e R B | L DS W ol ol o

AR

Workshop: Technology & Fabrication
Techniguesd
. Programming Practice I

Total 1
L. Tranaducara & Signal Gonditionara
2. Digital Techrnlques - :
g. Engg. Mathematigs III-
5

.

Second Semester

[ A

. Eleetrical Circuits and Machinea S
. Thermal and. Fluld Power Enginaeling

PO | ANl T MBS, 001 MINIES. ! NI BT RE M D

.

-
=
!

- - i '-Total R o s 2
8yllabus for Third Year : i
First Semester Microprocesﬂor Tachniques
: Linear Technigues.
Automatic Control. Systems
"Control System Components
. Programming Practiee II

Total R o R 1
Computer'Pechniques .
Analytical Instrumentation

. Modern Control Theory

. Power Electronics

. Engineering Economlcs & Resource .
Management

1 o B O OT T | B P O e BOD)

I

T ot ) B9 b

Second Semester

o .‘.
IECEEN-SEA ETRF LU NS
1

PR o

1,
2.
3
4
B

o
(=]
Ipert
(=]
|

Total

8yllabuse for Final Year
First Bemester Unit Operations

Process Equipment Deaign
Electronic Instrumentation
‘Instrumentation and System Deaign
.. Elective 1
‘Practice of EI- IS_D ‘
.. Prolect Design

Seminsyr

RN T A

Tolal ; i 3

t

Process Insirumentation

Pro}ect Planning Estimation &
Assegsnent

Process Modelling & Ophimization
Elective 1II

Project Pesign

Second Semester

pe MO RS TIRS | T B |

t

P A3 D] TO0 A3 D O B G0 BT
R SN RS I
|

b |
1

Tot 1. o1
-Biomedical Instrumentation I '
Advanced Computes Tachnique- and
Applications :
Digital Signal Proceasin

Opto Electronlc Instrumantation

K

-

-
t

Elective T

Blomedical Instrumentation 1T
Parallel Processing and Real Time
Operating Systems '@

Flight instrumentation -

Power . Plant Instrumertatlon.

Elective 11

o) [T - N L R % E




Syllabus for Bachelor of Engineaving
{Civil Enginaaring)

o AT S Lecture Practlcal Draught
“8yllabue for Flrst Year o AR (Hloure/Week)
First Semester 1. Engineoring Mathematics-1 4 2 -
. %, Applled Sclence-I - S : 4 2 -
3. Elements of Mechanical Engineering . 4 2. -
4. Blements of Electrical Englusering 4 2 -
5. Computer Fundamontals 2 3 -
8. Morkehop Practice - 4 =
Total ‘ 18 32 =
Second Semester 1. VWorkehop Préctice . - - 2 -
Engineering Mathematics-I1 -4 n -
3. Applied Science-II 4 2 -
4. Engineering Mechanics = 4 2 -
6. Elements of Clvil Bnglheering 4 2 -
§4;¥n€1?eer1nﬁ Graphicg 2 = 4
ota
-8yllabus for Secend Year E 13 B 4
Firat Semester 1. Stirength of Materiale - . 5 - -
2. Materlals of Construction & 5 - -
Concrete Technology :
3, Surveylng-I . . B 2 2
4. Building Construction 5 - 1
B. Testing of Materisle - g . -
Total : - 20 4 8
Second Bemester 1. Enginmering Mathematics—111 5 - -
2. Theory of Structures-I 5 - -
3. Bullding Design & Drawing 3 = 4
4, Fluld Mechanicse-1 - 5 2 -
_ 5. Geo-Technical Epginssring 5 2 =
. “Total .- = 23" 4 4
Syllabus for Third Year LT -
First Senmestsr 1. Surveying-II : 5 2 -
2, Fluid Mechanics-II- - 5 2 -
3. Engineering Geology 5 4 -
4. Structural Deeipn & Drawlpg-I 5 . 4
. . Total . - . £0 8 4
Second Bemester 1. ProJect Management & Gomputer 5 4 -
Applications .
2. Transporiatlon Engineering-I 5 = -
3. Environmental Engineering-1 5 2 -
4., Theory of Structures-I1I 5 - -
5. Engineering Economles, Contracts 4 Co- -
& Tenders - )
Total 24 6 -
Syllabus for Final Year : R . o
First Semester . Elective-Y . 4 2 -
. Ivrigation-I . 5 - -
« Envirommental Engineering-1I1I 4 2 -
. Structural Design & Drawing-I1I 5 - 4
. Foundation Engineering 4 - -
« Project ¥ork = 2 =
_ Total 22 ] 2
Second Semester Elective-11 4 2 -
: . Dame - & Hydraulic Structure 5 2 -
. Transportation Engineering-I1 4 2 -
Quantity Surveying 5 - 4
Project Work = 4 =
Total 13 10 73

Elective 1

‘Elective II

._Air-Pdilﬁtion

Prestressed Concrete & Prefabricated
Structures

Experimental Stress Analysis

Open Channel and Compressible Flow
Construction Management

. Matrix Methods of Structural Analysis

Earth Structures

. Architecture & Town Planning

Advanced Water and Waste Waler
Treatmsnt: . .

Advanced. Steal Structures .

Advanced Design of Structures

Water Power Engineering

Systeme Approsch in Civil Engineering
Advenced Enginsering Geology
- Rock Mechanics

Fibre-Reinforced Composlles




Syllabus for Bacholor of Englneering
(Applied Mechanice)

Lecture’ Practical

(HDHra/Wegk)

Draught

Syllabus for Firat Year

First Semester

Second Semeater

1.,

T,

Gomputer Fundamentals
Theory: and Praotical

Enginoering Mechanice
Theory and Practicnl

Syllabue for Second Ysa

First Semester

Second Semester

.
1
2.
3.

t.

Strength of'Méterialé Theory

Testing of Materials Practicals

Materials of Constriction &
Concrete Technology Theory /-

Theory of Structures I Theory

Syllabus for Third Year

First Semester

Seéond Semester

L.
I.

2'

'Structu1a1 Design and Druwing 1,

Theory and Practical

Projeot Management and Computer
Applications: S

Theory of Strﬁctures-li Theory_

Syllabits for Final Year

First Semester
- Elective 1

Second Semester
Electlive 1I

=

" Theory and Practical‘

Structural Design and Dxawlng Ir,
Theary and Practical : .

Project WOrk

Theory and Practleal

Project Work




Syllabus for Bachelor of Englneering
(Mechanleal Engineering)

. B . i Lecture Practical Draught

Syllabus for First Year (Houra/Neak)
Firet Semaster .fEnginaeting Hathumatics 1

. Appliled Science-l

- Elemente of Mechanleal Engineering

< Elements of -Electrical Engineering

~Computer: Fundamentals

: Workahop.Practiee

Total -

.'Workshop~Practlce

Engineering Mathematics I

Applied- Science-I1 -

Engineéring Mechanics '

Elements of Cilvi) Engineering

Engineering Graphics

Total - L

p—

I O S T O B

Second Semester-

I T €0 03 bl O €7 B 23 BN
[

-
ol BOBI DD | BB MO DI DI BT B

g bt

Syliébué:fbr Second Year )
First Semester 1 Engineaxing Mathematlcs ITE

2. Fluild Machanics {Mech.,Auto.,Mech.sw)
3. Strength of Materlals

4. Electronics
8

8

1

2

[ 2 -

Machine Drawing & Camputer Gxaphics
Workshop Practice-I.
Total - 1
. Theory of Machinea & Nechanisms I
~-(Mech,, Auto.). . .
. Applied Thermodvnamics 1
{Mech., Auto., Mech sw.)
3. Electrical Technology
4. Manufacturing Processes. -
{Mech/Auto/Ind/Mech-Sand)
5. Material Sclence {Mach/Auto)
6. Workshop Practice-I1
Total. 2

waloo!
Ppfd &1 1 1

Second Semester

[ I
1 !

I

Syllabug for Third Yéar
First Semester . Heat Transfer
. Engineering Metellurgy

1
2
3. Machine Peslgn & Drawlng-1
5

| Saedan ol s ss o afo 1 P e P T KD O R P D 1) ] DN e e

Pl

. Theory of Machihes & Mechanisms 11
. Workshop Practice-I11 .
(Mech, Auto, lndustxial)
- C Total TR
Second Semester L. Applied fhelmodvnamics I1
. {Mech., Mech.-sw.) .
2. Mechanical Meaauxement & Control
. (Mech., Mech.-sw.)
3. Metrology sand Quallty Control
4, Machine Design & Drawing-11
(Msch,, Auto.)
5. Engineering Economics & Industrial
Psycholeogy {Mech., Mech.-sw, Auto.)
Total

Lo

e N NO] bR jorew

A A -

e
L=
(2]
£-9

Sy¥1llabus for Final Year R . '
Firet Semesstier . Elective I
i . Applled Thermodynamics»III
Machineé Deslgn & C. A, D,
" Fluld Machinery (Mech., Mech. -sw)
Production Engineering
Seminar - .
- Prolect Work
Total - - .
Elective II
Industrial Engineering
Dynamice of Machinery
Computer Applicatione
Proiect Work
To%a, 1
..Refrigeration
. Non cgnventional Euergy Sources
.. Plastics & Polymer
. Microprocessor Applications
Welding Technolo
Ana1y51s {nthesis of Mechanisms
Industrial Power
Operation RBSeanc
Advanced Machine Deslign
Machine Tool Design
IC Englnes
Automobile Eniineering
ﬁig g?ndition
P?agtic Product & Mould Deslgn

Tribology

Second Semester

(I O A - O S I I Y- B

OO | F@Eaes 121 |

s o
(=PI TR L] ) - A

Elective I

Elective I1I

CO =] T e 3 Dt (O =] TR LI BT [Tl G2 DI $ma] =] D Ol L B3




8y1labus for Master of Eng{néerihg

{(Electronics and Telecom)’

‘Lecture

" (llours/Week)

First Semester

8econd Semester

Third Semester

T B e

P L) DN

b —

Elecbloulcs inster. and Contrul SystaJ

Adv, Mathematical Methods : .
Microprocessor Systems &: Intoafncing
Active Network Synthesis:

Advanced Communication Systems

Dlgital Signal oncesslng and thlee of followlng
Microcomputer Based Deslgn

Electronic Instrumentation

Control Englneering -

Biomedical Instrumention

Seminar (SLaLe of art}
Dissertation

P ST SN T

1/student

- 2/student

First Semester

Second Semester

Third Semester

Bt DN OO e D L0 DD

Microwaves

Adv . Mathematical Methods
Microprocessor Systems & Interfacing
Active Network .Synthesis

Advanced Communication Systoms

Digital Signal Processing any three of "the following
Microwave Deviceg & Circuita

Digital Communication -

Microwave and Optical- Communlcation o

Avionics & Radar Systemﬁ :

Seminar {State of art)
Disgsertation

e e S A D A D

1/atudent
2/student

First Semester

Second Semester

Third Semester

Dot OB LI

.. - e o= o

aval-Wea"ns

Adv, Mathematical methods’ -
Microprocessor system and interf&cing
Digital Communication systems.
Advanced Radar & Microwave Techniques

“Misslle Guidanee: & Control

Sonar system Engg. -
Computer based Inatxumentation and Simulation
Electronic counter Measures and Techniques

Seminar (State of art})
Dissertation

W oD P B o

"1/student
2/student




Syllabue for Master of Engineerling

{(Metallurgy)
Lecture
- L _ N {Houre/Weak)
) Phyeical Mptallurgizﬁrocqgs Motallurgy

First Semester 1. Adv. Mathematiical methods . 4
2. Mlcroprocessor applicntblons 4
3. Advances in Powder Techuology. 4
_ - 4. Advanced Physlcal Metallurey 4
Second Semester 1. Advanced Metal Casting _ 4
2+ Seclence and Technology of modern materials 4
3. X-ray Diffraction . . 4
_ 4. Strength of Melals and Alloys 4

Third Sewmester 1. Seminar {Stale of art) 1/studént

: : 2. Dissertation 2/student




"gyilabus for Master of Englneering
{Electrioal Enginéering)

Lectura
{Hours/Weeck)

First Semester

Second 3emesier

Third Semester

Do ORI D DO B

: © Power_Systeii
Adv. Mathemutical me thods
Microprocessor applications
Optimizatlidn Techniques
Power System dynamlcs

u.v, 'Trﬁﬁemiéeiéﬁ'
Power System Protection

" Computer methods in power systema

Special topics Iin povwer eystems

Seminar (State of art)
bDissertatlion

e R e e

1/student
2/student

Flrst Semester

Second Semester

Third Semester

D= A b B DO

Mabhihéé”

Adv: NathematiLal methods'
Microprocessor applicatlons -

Optimization Technigques:

Generalized theory of electlical machines

Transient analysiﬂ of electrical mnchines
Special electrlcal machines

Computer methods in eélecirical machines
Spacial topics in eleclrical machines

Seminar (State of art)
Dissertation

o e e D

l/studeht
2/student

First Semeater

Second Semester

Third Semester

P Gy B =

A G B g

DO

Qontrol Systems

Adv. Mathematical mpethode
Microprocéssor applications
Oplimization Techniques
State Space Analysls

Non-lineai control systems

Optimal Control

Computer methods. in control Sysiens
Special toples in ' Conirol Systems.

Seminar (State of art)
Dissertatlon

- N - U Y

lfstudenﬂ
2/student

A—-8—-10



Syllabue. for Master of Englnesring
“{C1vil Englneering)-

Lacture
{(Houra/Week)

Flrst Bemester
Second ngenter

- Third Senmester

Electives

OB WOI e Nk DI ORI

Structural Endineering
Adv.,. Mathematloal methoda
Micro-processor appllcations

_Structural Analysis I

Structural Analysis_li‘

Advenced Siruciural Design of concrets Siruclures
Elective 1 . C S .

Eleotlve il
-Blective

111

. Semlnar (Stute of art)
‘Dissertation

: Experimental Stross Analysis

Structural Optimization -
Structural Dynamics

...Advanced- Foundation ﬁngineering _

Metal Structures

Congrate Tech:and composites

Theory of electrlcity and elastic stability
Plates . and shells . -

Finite element analyals.

NS W S

.l/atudent
2/student

_Fifsﬁ Semester
Second Semester

Thi:d Semester

B -CY o N R e R o

gngtrgctig _Qd Ma, ngggmgnh

AdV: Mathematical Hothode
Microproceasser Applications

‘Conetruction Methods & Equipment

conatruction Techniquea

Labour, Organlzational & Lagal Responsibilities in

‘Construction.

. Administratlion of Constructinn ProJect

. on

Conatructioh Economics & Flnancing
Construction Planning

Seminar (State of Art)

"Dissertation.

e e L ]

1/sludent
2/etudent -

Flrst Semesier

Second Sementer'

Third Semester

Elective

O s N.p-_- i LD B e B D BN

- . e o=

. .

" Bydrautlc Engineeping

Adv. Mathematical Methods
Microprocessor Appllcatlions’

"Fluid Hechanlcs

Hydrology & Grouﬁd watar

Elective (atly one)

Deslgn of Hydraulic siructures

Sediment Transport River Engg. and Flood Control
Flow- through open channels & unsteady f{low

Seminar (State of Art)
Dissertation

'Advancsd Fiuid Mechanics
Syatems Approach to water resouroea enge .

ol A L P S

1/student
2/student

- First Semester

Second Semester .

Third Semester

.Eieqtives

DS = B Dl DS = e G0 OO

Soi}.Mechanles (eoteohnical EDER.).

'Adv. ‘Mathemetlcal methods

Micro-processor appllcations
asdvanced .Soil Mechanlcs

_Earth Dam Engg.

Advancad Foundatlon Engg.

. Elesctive I
Elective 1T

Elective ITI

‘Seminar (State of art)

Dissertation

Construction Planning

“Advanced Structural Design

Rock Mechanica

So0il Dynamics

Soll Structure intexacbion
Engg. Geology

D e

4
4
4
4

1/student
2/studant
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syllabus for Master of Enginenring
(Clvil %ngineering:+ Town Planning)

Lecture .
(ﬂnura/ﬂeehl

First Semester

Second Semester

Eloctive-I

Third Semester

Elective~1I

WS LIORm IO IS LONI DO LD N e

Historic Development and Planning Theory | S

-Spatial and Environmental Aspecta of Planning

Urban and Landecaps :Deglgn
Planning for Transportation and Uhility Servicee
Sclentific Methods for Analysis - -

‘ Planning Studio 1

.nAdvanced Planning Thenly nnd Practica

Soelel Formatibn and Housing' '
Economic Aspect of Planning &and Computar Programming

Law.in Relation to Planning
Planning Studio II

Informal Sector Planning
Urban Renewal
Conservation and Preservation in Planning

Planning Administration and Professional Practice
Planning Studle-III i

-Dissertation

City Planning and city Development Modelsi
Planning for Rural Developmant .. )
Systens Anaiysis nnd Gity Planning

A-8—12



Syllabus for Master of Englneering

(Mechanical Engineering)

Lecture
{Hours/Week)

‘Heat Power

Adv, Mathematical methods
HMicro processor applications
Advanced Thermodynamice

- Heat Transfer or Advanced Fluid mechs.

Firgt Sameéter'

ﬁefrigerat{on
Alr Gonditioning
OR

Secand Semester

DI DO B OB

I.C. Engine-1I

I.C. Engine-IT
: OR

, Gas Dynamice -

. Gas Turbines

8019r Energy & Nonconventional Energy Sources
Project Design (Ref. & Alr)

L - 0 Y - N - LN

W By D

L., OR
Numerial Meéthods for Computer Solution
'Lo Mech. Engg. problems :

Third Semester 1. Seninar (State of art) - ' 1/student
) 2. Dissertation : : : 2/student

Design Engineering

1. Adv. Mathematlcal Methods
2. Mlcroprocessor applications
3. Machine Stress Analysis

4, Lubrication & Wear ’

First Semeéiar

LS -

1

. OR

Analysis & Synthesis of Mechanlsm
Second Semester 1. Deslgn Engg. 1 ’
. 2. Design Engg. ‘Il
3. Machine Tools Design

e

- : - OR
Dynamics of Hachinery & Vibrations
4. Process Equipment Design 4
' ' GR
Advanced Welding Technology

Third Semester.. i; Seminar (Staté of art 1/student
L " 2, Disgertation oo 2/student

Guided Missilies

Adv, Mathematical methods
Microprocessor appllcations

Miselle Guidance I

Missile Aerodynamics and Configuration I

Miesile Control 1
Missile Propulsion 1
Elective

Electivse

Seminar (State of art) 1/student
Dissertation 2/student

First Semestar

PO

Second_Semester

[ N A )

Third Semester

Electives (2.3 &

)
Missile Guidance II
Missile Control Il
, Missile Propulsion II

Missile Aerodynamics & Conflguralion 11
Mlssile Structures and Materials
"Miselle system analysis and Simulation

B LIDI Y DFe S LIDO I R OAAT—
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‘Lecture
(Hours/Week)

Flrsl Semester

Second Semester

Third Semester

"Materlial Sciences and Engg.

© Nuclear

‘Conmbat Vehivles

Adv. Mathematloal methods |- _
Mleroprocessor applications :
technology .

Military vehiolee and Powor plnnts- .

Military Vahiclo syotem Teohuology

Tank Weapons _and Armour

Combat Vehlcle Technology

Science and Technology and NRC Weapona

Seminar (Stato of art)
Disseltation .

AN ey O

1/student
2/8tudent

First SemeBtar.
Second Semester

Third Semester

| B B = AL B

B e PO SO

' Weagg ng

Adv. Mathemotical mathods
Microprocessor applications. S
Material sclences and EngH. Loohnology
Explosives and Ammunition o

Artillory Weaptns Systems Technology

Tank Weaponsg. and Armour

Ballistices:

Nuclear Scienoe and Technology and NBC Weapons

Seminar (State of art}
Dissertation- =

P S -

I/Btudont.
2/student

First Semesater
Sacond Semester

Third Semester

M= DW= W

grine Engineoring
Adv. Mathematical methods
Mleroprocessor applications

Vibrations :
Ship material Pechnology & Strese analysis,,

Warship Transmission Design and :ribology
Marine Gas Turbine Design and Performance
Marine Diesel Englne Design and Performénce:
Naval Ship Installatlion and General Marine Engg.

Seminar (SLate of art)
Dissertation .

R N

1/student
2/student

First Semester

Second Semester

Third Semester

B B LA DT

O G BN =

Alr Arhoment -

Adv. Mathematlcal methods
Hicro-processor applications
Material sclence & Engg.’ Technology

Dynamics of missiles and ProJeotiles (Ballistios)'

Alrcraft Weapon Design . ' s
Aireraft Rocket and Missile Design.-“

"Adréraft Weapon Aiming & Installation Design

Afrvcraft Weapon Testing and Valuation

Seminar (State of art)
Dissertation

NN S

1/stgdeoh
2/student

A—8—14



‘Appendix~@ List of Available Equipment
9-1 Availabie Equipment

(1) 'Eleplronibs.and.Telecomaunicaiion

X-band power meler

X-band waveguide transmission line
VSWR meter

Comh!e;”ballern generataor

High speed enalog to digilal converler
TV wobbuloscope '

-Aﬁléhnas' '

Noise source

Signal generator

Vegtor voltmeter

Spectrum analyser
Antenns array |
Phase network
Receiver _

CCIR standard TV wonifors
Mic;owavé_puger meler
Cavily [fequency meter

IDijeciionai'coup!e:
Tezﬁiﬁaiians :

.U.H;F. signﬁi generalor
€ummunitalion analyser
Microwave source
Noise measurement sel
Hégﬁg{ron‘

: Wavéguide
Monfta;fag meter

X-band microwave saurce
Aulo3tratiing system
C. R0,

Bprom emulator
PC-XT
~ Dowaload facilities

A—9—1



(2)

(3>

Welailurgy

Ténsuméter
fleal trealmeal furnaces
Metal working cquipment

Relling mill .

Microscope

fnduction furmace
X-Y recorder
Thermoéoupie
Conductivily meter
Fabrication devices
oM
Hydravlic press.
Induction furanace
Press

Swaging unit
Electromagnet
Radiograph

Elecirical

Prolection system simulator
Network analyser

Transmission Iine-ﬁodei
Thyrisior drives

Convertors

Uscilldscupes genzsral purpose
Stepper molor driven robotic arm
High veltage 100KV DG Rectifier
Sphere Gap-

A—-9-—2
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'(4)

(5)

“Instromentation

Digital Yoltmeter
Oren

-Dl§ijﬁlj0hmeier

Signal Generator

: Noi;e'Gengri(nrf
_Oscijloscope_ _

CLYDT Amplifier

: Di[!cfﬁnl[ﬂl-?ré:sure eell

Desd Weighl Tester
VQéyﬁm'fnmy

Preciston Vaciun Guuges
Yibration Generator

CB/F Tidieator
2/ Controller

Pulse Process Converter

Civit

Aulo leréf§
Theodolite

Dumpy levels
Ahney’l{rcls
Draftling machine
Porlasble gas sampler

l6mp movie camers

35mm camera
Pholo enlarger

$1ide projeclor

Penlegraph
- Qverhesd projector

A—9-3



(6) Mechanical Department

Slip wauge

feight gauge

Micrometer

Taper ring gauge

Vernier height gauge

Depth micrometer

Caliberated bdall

Surlace plate

Taper plug gauvge

Dizl indicater with magnelic stand
Inlernal-external digital micrometer
Caliberated precision ball
Be?ei prolractot

Spiril level

Autocollinstor measuring head
Angle gauge

Straifhl edge

Dial indicator

Dial ciiberalion tester
Standard roller

Bench mieromeler

Sigma comparstor stand
Standard cylinder

Electrical comparator
Floating carrjage micromefer
CNC machine

Conveyor system

huto loading system

CAD/CAH worksialion

Tool makers microscope

Tool and culter grinder
Yarious jigs and fixtures
Press loals '

Dies and accessories

Profile projector

Doal channel vibration anslyser



9-2 List Of The Equipments To Be Purchased
Under DCS Grants

ETGS17

WSD-04

WSD-05

WSD-07
ETC-07
ETC-06
ETC-03
ETC-05
ETC-10
ETC-11
APM-02
APM-04
APM-05
APM-08
APM-16
APM-18
PM-17
WSD-10
- W8D-09
WSD-06B
ETC-01B
ETC-02B
APM-01
APM-03
MET-01
- MED-13
WSD-17B
APM-20

ETC-17

MULTIUSER MULTIPROCESSOR (1989/90)
PROFILE PROJECTOR
TOOL MAKERS MICROSCOPE

.'SQUND LEVEL METER—GCTAVE ANALYSER

80386 BASED COMPUTER SYSTEM

IBM PG-AT (80286 BASED)
| 80486 BASED COMPUTER SYSTEM
~ IBM PG-XT COMPATIBLE

PRECISION POWER METER
POWER SCOPE

' TENSOMETER

IBM PC AT 386 COMPUTER
LABORATORY CEMENT AUTOCLAVE

| PERMEABILITY TEST APP. CONCRETE

FLECTRONIC DIGITAL SCALE
TILE GUTTING -MACHINE

' CORE CASE WITH BITS
RETROFITTING OF LATHE MACHINE

RETROFITTING OF MILLING MACHINE
VIBRATiON:METER AND ANALYSER
FFT ANALYSER. '

'DIGITAL TRANSMISSION ANALYSER

UNIVERSAL TESTING MACHINE

'CLASS ROOM COLOUR VIDEO SYSTEM

IBM COMPUTER SYSTEM

' COMB BINDING MAGCHINE

COMB BINDING MACHINE
COMB BINDING MACHINE
COMB BINDING MACHINE (DTE)

WSD-02B  CONTOUROGRAPH

WSD-01B
WSD-13
WSD-08

. APM-09

WSD-18

ETC-18 -

' PERTHOMETER

SIGNAL STORAGE & ANALYSIS SYSTEM
MILLING MACHINE _
PLAIN PAPAER COPIER (DTE)

AIR CONDITIONERS (2 TONS) -
‘ATR CONDITIONERS (1.5 TONS)
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APM-14
MED-14

ATR CONDITIONER (1.5 TONS)
ATIR CONDITIONER (1.5 TONS)
MISCELLANEOUS EQUIPMENT



APPENDIX-10 List of Related Information of the Project
- University of Poona

42nd Annual Report
- Department of Instrumentation & Control,

Govt, College of Engineering, Pune

Silver Jubilee Souvenir

- Department of Metallurgy
ﬂhb’s Who of Alumni

. Indian Institute of Technology, Bombay
Annual Report 1989 - 90

. Rulés~and Application Form For Admission to The First Year of Degree

"Courses in Engineering and Technology

. Goveérnment of India, Ministry of Commerce Import & Export Policy For

April, 1990 - March, 1993
- TATA FEngineering and Locomotive Company Limited, Pune
+ C-DAC 1980-90 in Review

. 'A.T.E Today - A Company Profile
1939 - 1989 Golden Jubilee Year

. Norms and Standards for Engineering Colleges (Degrée Programmes)

ALl India Council for Technical Education, New Delhi - August 1990

-.Mpdel Cufricu1um'and Syllabi for Core Subjects
for qur Year Degree Course in Fngineering,

Ministry of Education & Culture, Government of India, New Delhi

. Four Yéai Degree Course in Engineering
{A Model Llst of Laboratorles, Experlments and Equipment), April 1984

ernlstry of Educatlon & Culture, Government of India, New Delhi

A—-10—1



Schemes of Thrust Areas of Technical Education

Achievements during Seventh Plan - (1985 - ’90)
Ministry of Human Resource Development " Government of India, August 1990

1981 Handbook of Engineering Education

Association of Indian Universities, Din Dayal Upadhya Marg

New Delhi 110002

. 1991 - 1692, ISTE Handbook and Quality Improvement Programme Brochure

Indian Society for Technical Education

- Courses of Study, Supplement
Tndian Institute of Technology, Bombay

. The Indian Journal of Technical Education

Volume 14, No. 1, January —'Juhe, 1991

. Economic Survey of Maharashtra 1990/91°

Directorate of Economlcs & Statistics, Government of Maharashtra, Bombay

- Ministry of Human Resource Development Annual Report

Government of India, Department of Education
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Appendix-11 Related Data on the Project

‘Table A-11-1 Selected Eey Indicators

. Item f Unit 1950~5111960-6111970-71|1988-89
pqpulation : Million 361 442 551 812
Working-population. Per cent 39 - 33 37%)
Literacy rate | Per cent 16.7 24.0{ 29.5] 36.2"
National income (aﬁ_ l ' _. .

1980-81 prices) - - |RS. crores |40,454 | 58,602] 82,211|166,593"
Per capital.income- _ ' )
(at 1980-81 prices)  |Rupees 1,127 1,350 1,520] 2,082%
Per capita private con-
sumption expenditure (at _ o
1980-81 prices) . Rupees 1,006 1,193! 1,322] 1,828
Gross-domestlc_saﬁing. g . : '
‘|as per cent of GDP o 10.4 12.7{ ~15.7] 21.0¥
Rate of investment!) Per cent | 10.2 15.7]  16.6] 23.9%
Share of public sector
in GDP (at 1980-81
prlces) ; . Per cent n.a, 9.4 12.7 . 26.4
Share of agrlcﬁltuxe '
in GDP (at 1980 81 ‘ :
prices) | . |per cent 56.5 52.1 45.8 34.8
Index number of
agricultural productivity
{1967-70=100) . 7.1 94.21  2107.9 155.7
Production of foodgrains |Mn. tonnes 51 82 108 170
Fertiiiser'consumption Mn. tonnes n.a. - 2.2 11.6
Index number of _
agricultural production
{1967~-70=100) : 58.5 86.7 111.5|  182.7
Index number of -
industrial production -
{1980—81=100) 18.3 36.2 65.3 181.1
Productlon ' - .
" {i) Cotton cloth. . Mn. metres | 4,215 -- 7,602 5,082
(ii) Finished steel_ Mn. tonnes - 1.0 2.4 4.6 10.9
(iii) Machine tools: Rs. million| 3 -- 430 5,107
{iv) Cement s Mn. tonnes 2.7 8.0 14.3 41.8
Exports. Rg. crores 606 642 1,535} 20,295
Imports Rs. crores 608 1,122 1,634 28,194
Index number of
wholesale prices o B
(1970_71m199)' i : 48 55 100 435

Source: India, Economic Informatlon Yearbook 1990!91
1) Relates to the census of 1981 : .
2) Tneludes marginal workers, 1981 census data

-3) Gross domestic capital formation as a percentage of GDP at current pricas.
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Fig. A-11-3 Organization Chart of Government of Maharashtra

DEPARTMENT OF EDUCATION

SECRETARY

(TECHNICAL,

EDUCATION)

DEPUTY SECRETARY

UNDER
SECRETARY

1 SECTION

OFFICER

SECTION

SECTION
OFFICER

DIRECTOR OF TECHNICAL
EDUCAFION
PRINCIPAL

OFFICER| -
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- Table A-11-5 Selected Characteristics of Factory Sector

~Industries: State-Wise: 1986-87
StatefU.T. No..of |Fixed No.of {Total Value of |Net value
: facili- |[capital [emplo- |emolu- output added
. ties (Re. = |yees ments (Rs. (Rs.
Co S crores) [ (000) {Rs. crores) crores)’
: _ _ _ _ ' crores) ’ o
.11 Andhra Pradesh 12,328 | 4,154 678 717 8,008 1,376
2 Adsam 1,698 745 108 80 1,868 578
3." Bihar 3,747 } 5,719 352 722 6,935 1,422 -
4, Gujarat . 10,697 6,383 | 677 1,010 15,150 2,394
% . Haryana 2,877 2,120 228 324 4,514 - 753
6. Himachal. Pradesh 213 765 40 61 532 190
7. Jammu & Kashmir i85 | . 331 34 42 344 43
'8, Kamataka - 5,655 | 2,554 387 648 5,439 1,290
9. Ketala. S 2,915 |--"1,650" ‘227 320 3,443 GBT
10: :Madhya" ‘Pradesh 3,214 -] 76,059 356 : 603 6,413 1,099
_11;*Maharashtra ] 15,148 1:°10,746 1,200 2,842 29.692 6,074
12 Manipir ’ - 491 2 1 1 -2 1
13.-Meghalaya o 267 | - 21 1 R | 5 A
14 Orissa - : 1,383 2,005 145 |- 261 2,316 419
15. Punjab 5,325 1" 3,034 308 371 5,478 791
16. Rajasthan 1 2,814 3,132 211 350 4,073 | 853
17, Tamil Nadu _ 12,616 5,678 849 1,253 14,238 ~ 2,667
18..Tripara s 233 24 14 S 35 11
19; . Uttar: Pradésh 7,842 - 7,673 695 989 11,365 2,333
20, West Bengal 5,224 3,877 763 1,448 9,894 - 1,981
21, A, & 'N. Islands 46 ) 5 6 18 2
22, Cbandigarh 261 26 12 18 180 34
123 Pelhi - f 2,843 294 119 170 2,357 307
24, .Goa, Daman & D1u 241 180 16 29 584 108
125. Pondicherry 167 73 16 24 161 37
26. Total 97,95% 67,231 7,442 12,259 1,33,044 25,552
Source: Annual Survey of Industries, 1986-87.
Note : Totals may not tally due to rounding off.
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Table A-11-6 State-Wise Distribution of Registered Small Scale Industries

1987

State{U.T, 1973 1983 1985 1988
Andhra Pradesh 8,999 38 530 49,142 | 60 295 70,149
Assam . 1,735 | . 4,878 6,543 | 8,727 10,210
Bihar 6,368 33 333 44,309 | 53 428 | - 59,8861 -
Gujarat 11,599 | 40,004 48,733 _ 58_958" 65,553 |-
Haryana 6,361 | . 36,474 1. 44, 204 . 56,885" f-el;zzga
Himachal Pradesh 1,729 . 6,406 A 486, 8,506 19,336¢
Jammu: & Kashmir 1,232 11,4337 713,267 117,200 18 700"
Kamataka 7,062 283214 1 42,359 136,710 62,534
Kerala: 6,903 | - 23,678 1 29,630 27,828 | 304178:
Madhya’ Pradesh 8,727 1 69,501 |- 93,798 | 1,22,274 r1,3a;729"
Maharashtra 17,338 1 33,349 . 41,040 49,831 54,610
Orissa 2,163 11,592 13,319 15,093 16,061
Punjab 14,827 | - 58,724 | . 69,753 86,521 - 196,519
Rajasthan 8,055 | 41,144 | 47,861 |- 54,462 |. . 56,761
Tamil Nabu 18,547 | 43,988 59,756 | - 76,836 86,499
. Uttar Pradesh 13,839 58,874 88,1286 1 24,336 | ~1,45,797]
West Bengal 16,904 | 1,13,802 | 1,20,692 1,287,488 | 1,31,656 |
Chandigarh. 349 .. 1,620 1,997 2,277 ,42,401~-'
Delhi : 5,327 17,981 19,957 22,434 23,817
All Indis
(including others)| 1,59,321 | 6,87,418 | .8,54,843 | 10,48,253 11 58 765
Source: Annual Report, 1988-89,

Small Industries Development Organization,
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Table A-

11-7 Principal Characteristics by Size of Capital:

Factory Sector: 1985-86
_ | Gépitﬁl a \ Rs; crores
- gize class Factories | Employment ‘
“(Rs. lakhs) {nos.): “(*000s) Fixed Grosa Net wvalue
: . capital output added
‘Less than 1.0 34,910 764 265 3,506 | e85
1.0 ta 2.5 18,583 438 425 3,864 605
2.5 to 5.0 13,115 411 531 4,187 656
5.0 to 7.5 6,245 246 412 3,057 476 _
5.0 to 10.0 3,859 185 333 2,328 346
10.0 t6:20.0 6,937 442 976 6,075 921
20.0 to 25.0 ‘1,726 134 357 2,147 288
© Above 25.0 9,592 4,643 56,617 93,835 19,040
Unspecified 6,049 208 168 1,159 | 243
Total 1,01,016 7,472 60,085 | 1,20,155 | 23,266

Sourbe: Annual Survey of Industries, 1985-86.
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Table A-11-8 Exports of Principal Commodities

~ (Rs. crores)

Item 16950-51 }1960-61 |[1970-71 |[1980-81" 1983-.84 |1985-86 ]1988-89
Tea 80 124 145 335 - 2501 - 626 599
Coffee 1. 7 25 214 183 265 © 280
Cashew - : _ . T R

kernels 8 19 52 140 156 225 - 277
Spices 25 17 © 39 - it - 108 278 ‘251,
Fish and ' T

prepara- : '

tions 2 -5 30 217 <327 409 © 633
Tobacco ' ' : : ¥
.. (unmanu- : . _ L
- factured) 14 15 31 124 150 170 ‘128
Cotton (raw : i .

and waste 17 12 16 177 149 68 28.
Iron-ore & ' L -

concen-’ Co : S R -

trates 0.2 17 117 303 - 385 - 579 673
Mica 10 10 1s 19 2T -21 29
Mineral ' : '

fuels,

lubricants
and-

related : '

‘materials n.a 7 13, 28 - 1,588 655 518
Vegetable ' , _ : :

oils. 25 8 7 22 37 25 ‘n.4a.
Chemicals 1 7 i6 235 278 497 “1,534
Leather and : : L B
leather _

products 16 25 75 337 350 770 1,490
Cotton : '

fabrics 118 57 97 277 305 574 1,131
Jute ' : -
manu-

factures 113 135 180 331 . 165 262 250
Handicrafts n.a. n.a. 70 935 1,683 1,881 5,184
Machinery & '

transport

equipment n.a 7 83 526 497 954 2,322
Total : :
exports 601 642 1,535 6,711 9,771 10,895 | 20,295

Source:

2. Economic Survey, 1989-90.
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Table A-11-9° Imports of Principal Commodities

{Rs. crores)

I o T T I |
[ 1 1
| Trem | 1950-51 | 1960-61 | 1970-71 | 1980-81 | 1985-86 | 1988-89 |

i . - i | I l f 1 =

_ Cereals. &

‘tereal : o : . _

’ -.:prepat_'_atlons 99 : 181 . 213 100 110 631
Cashewnuts- 3 10 29 9 | - 24 61
Cotton {raw) 1. 101 a2 99 . 13 n.a

- Wool. (raw) 6 10 15 43 97 158
Crude rubber .3 on 4 32 101 173
Mineral fuels, -

Jlubricants .

cand-related . _ . _
materials 56 70 - 137 . 5,266 4,989 | 4,374
Ani_mal' and '
vegetable ‘ : .
boils & fats 4 5 38 . 709 776 n.a,
Organic & |
‘inorganic
: Chemicals : g 39 68 358 1,089 1,840
Medicinal &

pharma~-.

ceutical

products , 10 16 24 85 177 202
Iren & steel 14 - | 122 147 852 | 1,398 | 1,937

" Non-ferrous '

. metals 28 47 119 477 542 786
Metal - :

‘manufactures 14 23 9 - 89 1,001 194
Machinery and |

transport T
Miscéilaneous

manufactured )

carticles. .. .} n.a. - 17 C 33 212 - 533 n.a.

‘Total impotts 650 | 1,122 | 1,634 | 12,549 | 19,658 | 28,194
{including ' '

others)
o

Source: 1. RBI, Report on Currency & Finance, 1986-87.
9. Economic Survey, 1989-90.
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Table A- 11 10 Distribution of Colleges

According to Curses of Study:

1983-84 to 1987-88

(tumber)
* ' * * - ok %
Course of Study 1983-84 1984-85 1985-86 1986-87 1987-88
Arts, Stcience and Commerce 3,758 4,004 4,132 74.354 4,428
Technical/Professional Break up 563 618 ] 695 -« . - 719
(a) Engineering/Technology 91 . 223 242 - 2583 257
(b).Medicine/Pharmacy/Ayurveda/Nursing/ 286 303 320 W2 - 361
Dentistry/Homoeopathy
(c) Agricuiture 58 63 63 67 68
(d) Veterinary Science 28 29 L3 33 33
Law - 186 194 o189 202- - 204
Physical Education & Education 391 430 LY 5] 479 570
Oriental Learning 283 277 K3 B - 720 714
Husic/Fine Arts 65 67 68 7 be 62
Total 526 5,590 5,816 6,512 6,59
Source: Annual Report of University Grants Commission 1987-88.

&
Note : 1., Excludes Junior Colleges and colleges having only Diploma/Certificate Course.

2. Provisional.

Table A-11-11 'University-Wise.List of Centres
of Advanced Study in Science,
Engineering and Technology as on 31.3.1987

SL.. No. University N&me of the CAS

1. Annamalai (1) Marlne Biology

2. Banaras Hindu (1) Zoology (2) Botany (3) Metallurglcal
Engg.

3. Bombay (1) Applied Chemistry (2) Mathematlcs

4, Calcutta (1) Botany: (2) Chemistry (3) Radio Phy31cs

) (4) Applied Mathematics
5. Delhi (1) Botany (2) Zoology {3): Phy31cs
. {4) Chemistry

6. I.1.5c. Bangalore {1) Molecular Biophysics (2) Bio- Chemlstry
(3) Physics

7. Jadavpur (1) Geology

8. Madras

Maths (2) Botany, New 801ence Block
Guindy Campus, Madras- 25

9. Punjab (1) Maths 92) Geology (3) Chemistry
16. Poona (1) Phy31cs
Total = 26 CAS.
Source: Annual Report of university Grants Commissioh 1987p88.
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Table A-11.12

i ) Faculty-Wise Enrolment of Women
in Higher Education From 1974-75 to 1987-88

2. * Estimated.
3. H.A, = Hot available

A-11-—11

(Thousand}
Year Arts  Commerce Law Education Science  Agri- Vety. Sc. HMedicine  Fngi- Others Total
culture neering
1974-75 363.0 2.0 5,9 29.0  106.2 0.3 0.08 21.0 1.3 4.1 553.0
(33.0)  (5.6) (4.4) (37.6) (22.9)  (0.9) (1.2)  (19.7)  (1.5) {(32.6) (23.9)
1975-76  392.1 27.6 7.0 30.1 1.7 0.4 0.0% 19,2 2.1 4.2 595.2
(36.4)  (6.8) (5.0) (39.3) (24.1) (1.0) (1.4)  (18.3)  (2.1) (36.1) (24.5)
1976—?? H.A. _ N.A. N.A. N.A. N.A. H.A. N.A. N.A. N.A. N.A. N.A.
1979-80  397.9  68.0  11.0 3.5 140.1 1.1 0.2 284 4.4 7.4 689.0
(37.0) - (13.2) {6.2) (47.3) (27.5) {2.8) (2.7} (21.8)  (3.7) (38.8) (26.0)
1980-81 420.3 88.1 11.9 33.7 153.9 1.3 0.2 26.8 4.9 7.4  748.5
S (37.7) . (15.9)  (6.%)  (47.3) (28.8)  (3.3) (3.3)  (24.3) (3.8) (39.8) (27.2)
1981-82  455.0 © 105.0 12,3 34.4  165.7 1.4 0.3 29.8 5.9 7.0 B1G6.7
' (38.2) (16.7) {7.1)  (48.3) (28.6) (3.5} (4.3) (26.2) (4.5) (38.8) (27.7)
1982-83 487.6 116.8 13.6 34.9 179.7 1.6 0.4 31.6 1.2 6.7 880.1
(38.7) - (172.4) (7.4) (47.0) (28.8) (4.0) (4.8) (27.8) (5.0) (36.9) (28.1}
1983-84  517.0  131.4  15.2 35,3 189.7 1.7 0.5 33.7 - 85 7.3 940.3
{38.6) (18.7) (7.8} (47.3) (29.0) (3.1) (5.1) (28.3) (5.5) (35.7) (28.4)
1984-85 54ﬁ.7 142.2 15.7 36.6 200.6 2.0 0.5 35.2 10.0 8.5 992.1
(3%.4) (19.3) (8.0) (47.8) {30.0) {4.9) (5.4) (29.6) (6.3) (37.9) (29.1)
1985—86*" 581.8 146.7 16.7 40.2 214.6 2.0 0.5 37.9 9.6 8.5 1058.6
(40.4) {19.1) (8.1) {49.0) (30.5) (4.3) {4.9) {29.5) (5.9) (39.5) ({(29.5)
1986—87* 618.5 155.9 17.8 42.8 228.1 - 2.1 0.6 0.3 10,2 9.0 1125.3
{41.6) [(190.7) (8.3) ~ (50.5) (31.4) (4.5) (5.1) (30.4) (6.0) (40.7} (30.8)
]98]—88*" 666.8 1685.7 18.9 45.4 24.2 2.3 0.6 42.8 10.9 9.6 1195.1
(82.7) " (20.2) (8.5) (51.8) (32.2)  (4.6) (5.2) (31.1) (6.2) ({41.8) (31.3)
Source: Annual Report of University Grants. Commission 1987-88,
Hote: .1. Figures in Brackets indicate the enrolment of women as a Percentage of total emrolment.
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Table A-11.14 UhiversitiesICclleges

and Their Enrulment

Froti 1976-77 to 1987-88
{Number)
Year Universities Institutions Colleges Total Enrolment
Deemed to be
Universities
1976-77 105 10 4317 24,31,563%
1977-78 105 10 4375 . 25,64,972
1978-79 108 10 4460 . 26,18,228
1979-80, 108 11 4558 26,48,579
1980-81 112 11 4722 27,52,437
1981-82 118 13 4880 29,52,066
1982-83. 120 13 5039 31,33,093
1983-84 124 15 5246 33,22,939
1984-85 125 . 15 5590 34,04,096,
1985-86 132 17 5816 35,70,897_
1986.-87 136 19 6512, 36,81,870,
1987-88. 142 22 6597 38,14,417

Source: Annual Repdrt of University Grants Commission 1987-88.

- Note

1. The number of Universities/Deemed Universities given above does
not include 'Institute’ of National Importance which are of Uni-

versties Status.

ghose offering diploma certificate courses.

3. [ Estimated.
b, Provisional.
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Table A-11-16

Educational Qualifications of Personnel Eagaged in R&D as On I-6-88

Discipline . ; :
Sectu? A, Institutional B. Industrial
Sector Sector
1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 1. 2.
DAE SCSIR DRDO ICAR ICMR DST Space Environ- Other State Public Private Total
ment Instt, Govk. Sector Sector
under
the
Central
Govis.
gh. Nati Sc.. 622 1636 171 248 45 219 0 7 246 205 397 897 4693
8. Agri. Se, 4 79 0 1052 0 3 0 0 27 2697 15 58 3935
Engg. Sc. 30 338 12 48 0 7 39 0 278 29 262 350 1393
ggg. gc. 13 7 3 0 12 8 o) 0 43 30 6 60 182
. Sc. 10 12 53 8 15 [} @ 11 22 [+] 3 134
Tptal 669 2070 198 1401 65 252 39 7 605 2983 680 1368 10337
Post Nat; Sc. 1329 1384 527 298 54 138 0 10 768 305 536 1995 7344
Gradu- Agri. Sec. 12 55 3 857 o] 2 +] Q0 15 5230 9 113 6356
ates Engg. Sc. 208 718 282 91 [\ 24 294 4] 391 156 1532 1705 5401
§Ed' gc. lhg 15 4 2 26 51 G 0 272 a1 5 132 730
oc. Sc. 47 35 97 44 134 0 ¢} 45 138 -7 20 569
Total 1694 2219 852 1345 124 349 294 1o 1551 5908 2089 3965 20400
Gradu- Nst. Sc. 968 614 455 38 46 96 0 1 387 107 620 2465 5797
ates Agri. Sc. 13 64 2 16 0 [+ V] ¢} 29 720 7 125 976
Engg. Sc. 1028 442 741 20 0 28 b4 [} 1011 242 3563 4341 11460
Med. Sc. 76 13 1 0 9 6 4 [ 214 32 3 124 482
Soc. Sc. "] 8 0 79 3 51 v} 0 i3 2 a7 118 331
Total 2085 1141 1199 153 58 181 48 1 1674 1103 4230 7173 19046
Diploma Engg. Sc. 604 196 022 3 i) 0 0 0 704 55 1818 2251 6556
Holders Med. Sc. 0 0 1 0 0 o 0 0 .0 1 0 .3 3
’ Total 604 196 923 6 1] 0 [ 0 704 56 1818 2254 6561
Others Nat. Sc. 0 A6 623 212 22 48 0 0 254 126 472 972 2765
Agri. Sc, 0 a8 0 230 0 Q 0 0 3 4696 3 69 5039
Engg. Sc. 158 123 672 16 \] 18 0 Q 638 14 3260 2359 7258
Héd. Sc. 0 1 3 Q 3 a a 4] 13 5 4 68 25
Soc. Sc. 0 6 1 12 2 7 1] [} 10 32 45 63 178
Tatal 1558 204 1299 470 27 73 [} "0 920 4873 3780 3531 15335
Total Nat. Sc. 2919 3670 1776 796 167 501 [} 18 1655 743 2025 6329 20599
Agri., Sc. 29 236 5 2155 0 5 0 0 134 13343 34 365 16306
Engg. Sc. 2028 1817 2629 181 0 77 377 0 3022 496 10435 11006 32068
Med. Sec. 231 36 12 2 50 b5 iy 0 564 149 14 387 1494
Soc. Sce. 3 71 44 241 57 207 ¢} 0 99 192 89 204 1212
Total 5210 5830 4471 3375 274 855 381 18 5454 14923 12597 18291 71679

Source:

Data collected and complied by D3T

A—11-15



Table A-11-17 R&D Expenditure by Central MinistriesIDepartments

{(Rs. Lakhs)

Ministry/Department _ R&D Expenditure _
1986-87  1987-88 . 1988-89

Agricﬁlture & Cooperation 1403.83 1557{29 1755.91
Rural Development ’ ) 286.10. 253.00 400.00
Fertilizers . 1488.77 1935.61 2230,70
Commerce 485.18 517.95 518.99
Textiles 845.66  939.80  1181.63
Supply 219.13 1263.00  327.00
Posts 2.12 5.00 - 6.00
Telecommunications . 4322.68 5003.28 5875.03
Defence 6.48 10.50 ~ 20.50
Defence Production & Supplies 6103.62°  8391.58  12970.30
Coal 873.06  2015.84  2467.25
Power - 684.79 949.68 ~ -1475.59
Food 236.11 -  315.16  1356.17
Civil Supplies : 349.82 ~ 478.62 ~ 516.60
Health 1210.78  1252.38  1517.23
Family Welfare. : . 345.63 882.42 386,02
Home ' 260.95 - . 499.96 707.18
Education (including Univ.) . 3914.24 0 5025:21 . 4918.65
Culture 652.30 = 753.77 821.47
Industrial Pevelopment 1315.36 1990.84 4417,68
Petrochemicals : 926.36  1177.89  1263.13
Public Enterprises 5954.23  6046.95 = 6221.20
Information & Broadcasting 94 .45 - 133,66 174.34
Labour 203,82~ 265.70 355.79
Petreoleum & Natural Gas 3503.68 = 3386.76 3910.63
Steel 2809.26°  3130.74 - 3422.82
Mines | 661.77  929.03 ©  1412.03
Railways ' 1562.40  2358.77  3514.76
Civil Aviation 107.34: 134.71 227.07
Surface Transport 533.73 705.75  1124.96
Urban Development : 107.49 142,91 ©189.97
Water Resources 1386.82 1436.43  2352.10
Public Sector under Major Scientific . '
Agencies : 678.59 989.99:  1545.84
Joint  Sector Undertakings 1000.14 1196.95 1749.54

Total 44626.69 ~ 55057.13  71234.08

Source: Data collected and complied by DST.

Note: R&D E;penditure'by Public Sector Undertakihgs under Major Scientific
Agencies and State Undertakings are also included in the Table.
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Table A-11-18

Expenditure on Research
and Development by State Governments

{(Rs. Lakhs)
7 R&D Expenditure .
State 1086-87  1987-88  1988-89
-Andaman & Nicobar Island 0.00
; i . 0.00 0.00
Andihra Pradesh 1461.38  1484.30  1731.55
Arunachal Pradesh 0.00 - 0.00 0.00
g$93m ' 469.63 480,49 422,85
ihar 879.62 806.18 985.49
Chandigarh _ 0.00 ©0.00 0.00
Delhi _ 0.00 0.00 0.00
Dadra & Nagar Haveli 0.00 0.00 .00
Goa. Daman & Diu - 0.00 0.00 - 0.00
Gujarat 153%6.41 1465.88 1616.45
ngyana 552.92 655.37 571.30
~Himachal Pradesh 377,51 551.97 656,50
Jammu & Kashmir 178.21 196.03 215,63
Karnataka 881.72 1197.32 1882.03
.Kerala 1241.34 1075.91 1533.82
Lakshadweep 0.00 0.00 0.00
Madhya Pradesh 683.20 823.85 1226.13
Maharashtra 3268.40 3771.74 4272.99
Manipur 0.00 0.00 0.00
Meghalaya 0.00 0.00 0.00
Mizoram 0.00 D.0o0 0.00
Nagaland 0.00 0.00 0.00
Orissa 224 .75 256.54 282.98
Pondicherry 0.00 0.00 ;0,00
Pun jab 847.93 1012.95 2791.56
Ra jasthan 998,47 1233.66 1388.42
Sikkim 0.00 0.00 0.00
Tamil Nadu 1213.43 1320.686 1501.16
Tripura 0.00 0.00 0.00
Uttar Pradesh 1653.40 1857.86 1978.50
West Bengal 188.0G0 184.17 233.49
Total 16456.31 18391.85  23290,87

Source: Data collected and complied by DST.
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Table A-11-19 R&D Expenditure by Cooperative Research Associations

(Rs. Lakhs)

R&D Expenditure

1988-89

Association 1986-87  1987-88
hmedabad Textile Industry s Research I R I
As3061at10n -137.96 -157:81 1200742
The Silk and Art Silk Mllls Research S - j"y'7 S
Assocg_atlon _ 79.70 193.40° T 322040
The South Indla Textlle Industry s : _ R
Research Assocxatlon 94 .08 107.05 13534
. Bombay Textile Research Assoc1at10n 176.12 202.54" 232{92*
Indian Plywood Industry’s Research - . AR S
Assoc1at10n ' -55.20 94.47 . -80:86
Tea Research Association 283.74 313, 45 348 25
Indian Jute Industry’s Research Assoc1at10n 165.53 176 ?8 :???9 07
Wool Research Association 14.46 17.70 _9.90
:Natlonal Council fox Cement and Building : . —.:-%i . .
Materials : 539.68 620.63 “713.72
“Indian Rubber Manufacturers Research . TR
Association : ' 8.39. L1717 7 14,@0
Automotive Research Association of India 818.74  941.55% * 1082.79%
Electrical Research and Development T o
Agsociation : 38.79 54.46 - - 78.60
Man Made Textile Research Assbciétion. 35.67 50.47 1 52.38
Northern India Textile Research Association 26.13 23.44 - ©52.55
Total 2474.19  2970.92 3553.20

Source: Data collected and complied by DST.

* .
Note: Estimated
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Table A-11-21 R&D Expenditure by Industry Groups

for Public Sector Industries

(Rs. Lakhs)
SL . Industry Group Rumber Total R&D Expenditure R&O Expendituré As % of S.T.0.
No. ~of :
Industries 1986-87 1987-88 ~ 1988.8% 1986-87 1987-88 198889
1. Metallurgical Industries 24 3336.43  4522.59 - 5229.45 037 0.42 0.43
?2. Fuels 5 1620.16 1386.18 1873.71 0.11 0.08 0,11
3. Boilers & Steam Generating Plants 1 38.03  142.20 22.17 0.40 0.96 0.15
4, Prime Movers 0 0.00 - 0,00 0.00 0.00 0.00 0.00
5. Electronic & Electrical Equipment 21 5116.85 5514.39 6225.01 .1.63 1.54 1.55
6. Telecowmunication 12 3306.72 31744.45 3717.15 1.ﬁ3 1.06 0.93
7. Transportation 4 17475  107.16  350.34 0.24 0.14 0.45
8. Industrial Machinery 7 147.85 718.26 245,32 0.81 0.43 - 1.01
9. Hachine Tools 3 465}O6 614.31 606.73 2.95 i.61 2.68
10. Agricultural Machinery 2 169.11°  158.02 - 168.19 0.9t 0.78 0.62
11. Earth Moving Machinery 0.00 0.00 0,00 0.00 0.00 0.80
12. Hisc. Mechanical E£ngg. Industries 1 29.00 14.50 25.00 32.95 15.93 26.32
13. Commercial, Office, Household Equipment 0 0.00 0.00 0.00 0.00 0.00 6.00
14. Medical & Surgical Equipment 0 0.00 0.00 0.00 0.00 .00 0.00
15. Industrial Equipment 1 169.02 - 155.7% 232.19 2.4 1.8t 2.21
16. Scientific Instruments 0 000  0.00 - 0.00 0.00.  0.00 0.00
17. Math. Surveying & Drawing Instrument 1 16.62 16.15 23.67 1.78 2.09 2.47
18. Fertilizer 6  911.66 1000.35 1142.17 0.45 0.48 0.40
19. Chemicals (other than fertilizers) 6 685.56 1101.62 1327.99 0.67 0.90 0.96
20. Photographic Raw Film & Paper 1 §5.55 304.91 105.00 0.72 2.22 0.70
21. Dyestuffs ) 0.00 .00 . 0,00 0.00 0.00 0.00
22. Drugs & Pharmaceuticals &  420.61 382.70 472.96 1.58 1.60 1.53
23. Textiles (Dyed, Printed, Processed) 2 58.09 76.06 162.20 0.41 0.50 1.01
24. Paper & Pulp 1 35.00 29.30 32.50 0.64 0.53 0.54
25. Sugar 6 0.00 0.00 0.00 0.00 0.00 0.00
26. Fermentation Industries ] 0.00 0.00 0.00 0.00 0.00 0.00
27. Food Processing Industries 1 3.35 2.14 4.13 0.08 0.05 0.09
28. Vegetable 0i1 & Vanaspati ] 0.00 0.00 0.00 0,00 0.00 0.00
29. Soaps, Cosmetics, Toilet Preparations 1 3.87 ¢ 4.25 8.30 0.09 0.10 0.11
30. Rubber Goods 1 8.14 9.42 7.81 0.70 0.50 0.39
3i. leather goods & Pickers ] 0.00 0.00 0.00 0.00 0.00 0.00
32. Glue & Gelatin 0 0.00 .00 . 0.00 0.00 0.00 0.00
33. Glass 1 1.62 1.64  13.65 1.78 1.62 -6.04
34, Ceramics 1 2.84 4.26 6.46 0.25 0.4 0.47
35. Cement & Gypsum bd 60.81 98.77 -157.88 0.26 0.36 0.45
36. Timber Products 0 0.00 0.00 0.00 0.00 0.00 0.00
37. Defence Industries 8 6103.62 8391.58 12970.30 5.32 6.60 8.60
38. Miscellaneous Industries 2 599.97 984.58 1046.67 3.15 4,97 4,31
Total 121 23569.80 28846.55 36131.56 0.63 0.69 0.77

Source: Data collected and complied by DST.

Note:

§.T.0.: Sales Turnover
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Table A-11-22 R&D Expenditure by Industry Groupé
for Private Sector Industries

{Rs. Lakhs)

3; Industry Group Numbe; Total R&D Expenditure RED Expenditure As % of §.T.0.

) 0o

Industries  1986.87 1987-88 198880  1986-87 1987-88  1088-80

1. HMetallurgical Industries 56  1245.16 1397.28 2263.64 0.28 0.28 0.39

2. Fuels 8 18347 16170 1

. , . . 68.05 (.48 0.30 .47

3. Boilers & Steam Generating Plant 3 45,36 40.46 55.58 0.34 0.34 0.34
4. Prime Hovers 3 304.44 431.52 432.29 1.15 1.22 1.60
5. Electronic & Electrical Equipment 146 4368.97  4944.23  B577.50 0.86 0.82 1.0
6. TeleCGﬂhuniFation 32 530.33 383.88 548.32 2.05 1.74 1.37
7. TranspovtatIOH ) 35 1858.14 2088.90 2419.25 0.62 0.63 0.69
8. Industrial Machipery 7 79 2189.04 2570.49 2720.72 0.3 0.31 0.25
9. Machine quis _ 15 275.92  356.24  329.95 0.28 0.33 0.21
10. Agricultural Hachinery 6  298.04  312.43  493.90 0.48 0.45 0.57
11. Farth Hoving Hachinery 1 0.67 0.82 1.70 0.14 0.14 (.25
12. Hisc, Mechanical £ngg. Industries 6 87.23 77.78 93.98 0.82 0.65 0.65
13. Commercial, Office, Household Equipment 8 230.47 238.01 695.61 G.52 0.4z = 1.03
14. Medical & Surgical Equipment 2 37.26 38.75 50.25 2.83 2.35 2.06
15. Industrial Equipment 31 1112.45 218.27 247.43 9.73 2.04 1.89
16. Scientific Instruments 11 153.95 160.04 203.35 1.09 1.06 0.86
17, Hath, Surveying & Drawing Instrument P4 34.60 36.18 78.83 6.78 6.03 3.93
i8. Fertilizer ' z §2.51 155.81 223.60 0.22 .40 .48
19, Chemicals (other than fertilizers) 156  4053.22 4395.94  5336.61 0.95 0.89 0.97
20. Photographic Raw Film & Paper 2 27.52 10.94 15.30 1.81 - 0,56 0.68
21. Dyestuffs 10 359.50  434.39 518.44 0.76 0.92 0.93
22, Drugs & Pharmaceuticals 78 4216.21 4719.17  5177.4% 1.82 1.76 1.60
23, Textiles (Dyed, Printed, Processed) 27 1216.38 1191.76 1213.64 0,33 0,24 0.35
24. Ppaper & Pulp t?2 163.13 150,99  166.2¢ 0.37 0.33 0.35
25, Sugar 13 334.59 439,47  418.06 0.48 0.54 0.44
26. Fermentation Industries 5 38.49 37.98 54.88 0.13 0.12 0.19
27. Food Processing Industries 20 927.89 974.99 1091.58 1.59 1.32 1.34
28, WYegefable Oif & Vanaspaii 2 13.52 18.78 19.8]1 0.06 0.99 0.08
29. Soaps, Cosmetics, Toilet Preparations 7 867.68  836.55 840.56 0.64 .52 0.50
30. Rubber Goods : 13 628.42  763.90  966.6) 0.31 0.30 0.35
31, Leather goods & Pickers 0 0.00 0.00 ¢.00 0.00 0.00 0.00
32. Glue & Gelatin 3 44,15 13.83 29.66 0.24 0.06 0.11
33, Glass 4 38,61 3515  35.28 0.55 0.54 0.45
34. Ceramics 10 267-32 281.40 376.97 1,19 1.19 1.26
35. Cement & Gypsum 3 525.89 572,34 596.36 0.57 0.59 0.56
36. -Timber Products 2 23.83 50.74 34.00 0.34 0.67 0.42
37, Defence Industries 0 0.00 0.00 0.00 0.00 0.09 0.00
38. Miscellaneous Industries 17 216.45 22875  210.05 0.33 0.4 0.3
828 26980.11 28703.92 33665.27 0.64 0.58 0.62

“Total

Source: [ata collected and complied by DST.

fiote: $,7.0.: Sales Turnover
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