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FOREWORD

gt gives me immense pleasure to place

before you this edition of R&D report
in the golden jubilee year of ECIL. The good
results shown by ECIL bears ample testimony
to the intrinsic R&D and technological
strengths planted and carefully nurtured
over the years. These strengths gave ECIL the
courage, conviction and confidence to combat
technology denials that the country has been
facing from time to time and also in realizing

India specific products.

This report, released on the occasion of the
National Technology Day 2016, gives a glimpse
of the products and technologies developed,
Technology Collaborations entered and awards
received during the year 2015-16. | take this
opportunity, to congratulate the R&D teams
for receiving “Governance Now” PSU award
for Research & Innovation and being able to
successfully bring out variety of products,
which are likely to play a significant role in
various fields.

This R&D
description of the new developments carried

report also provides a brief

out in different domains. The products and
technologies range from development of High
Temperature Fission Chambers to Imaging and
Mono Pulse Seeker. ECIL has been pursuing
the state-of-the-art technologies to establish

itself as a Centre of Excellence in strategic and
allied sectors, even while we continue to take
up projects involving integration of complex
and one-of-a-kind systems.

ECIL has been striving to provide indigenous
technology solutions to strategic and allied
sectors where technology independence, self-
reliance and combating technology denial
regimes are the key drivers. A conscious
effort also has been made to develop new
products in association with other R&D and
DAE institutes. The products brought out in
this R&D report-2016 are the result of these

initiatives.

High Temperature Fission Chambers (HTFC)
are gas filled detectors for the measurement of
Neutron flux in the high Gamma background.
Capable of functioning at high temperatures,
and are developed for Prototype Fast Breeder
Reactor (PFBR).

Limb Monitor is a reliable security system
developed for detecting the illicit transport of
special nuclear and radiation material.

ECPS (EC Power Supply) is a

fault tolerant hot-pluggable,

rugged
load sharing
power supply developed for Control and
Instrumentation systems of Nuclear Power
Plants.
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Linear Variable Differential Transformers
(LVDT), required for the measurement of
absolute linear position / displacement are
developed for missiles, satellites and nuclear
reactor applications.

Imaging & Mono Pulse Seeker, an air-borne
Radar which helps to guide a missile towards
a fixed or maneuvering target in terminal
guidance phase of its flight is the result of
intense R&D efforts.

Integrated Electronics System for AUV is
developed to integrate various Electrical,
Electronics, Instrumentation and Computer
Systems for Automated Under Water Vehicle

(AUV).

Rotary and Linear Electro Mechanical
Actuators are developed to control the tail fin

of the missile during the flight.

7.5m S/X-band Feed System is developed to
track the Low Earth Orbit (LEO) Satellites and
receive data in S & X Band frequencies.

Ship Borne Terminal (SBT) is designed
to establish a ground station on a ship
compensating ship disturbances like Yaw, Pitch
& Roll.

lon Mobility Spectrometry (IMS) Explosive
Detector is developed to detect the trace of
explosives.

Radio Interface Encryption Device (RIED) is a
product that provides a secure Voice and Data
for HF, UHF and VHF radios in their network.

Secrecy for MOTOTRBO Two Way Radio is
designed to provide secure communication
for Motorola two way digital Radio and used
for Voice communication in a standalone and
network mode.

10 Gbps Interface Tributary Card provides
efficient secure high speed data in internet

domain.

PRAGYA is a compact multipurpose Terminal
that provides secure mobile data transactions
using biometric authentication.

Finally, I would like to express our gratitude
to several national R&D institutions who have
supported ECIL in the development of some
of these products. | look forward for their
continued support in future to help ECIL in its
endeavor to achieve self-reliance in the area of

strategic electronics.

e

P Sudhakar

Chairman & Managing Director, ECIL
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ECIL and R&D ECIL has been supplying control &
Electronics Corporation of India Limited (ECIL)  instrumentation, Radiation monitoring &

is a Government of India enterprise under the
Department of Atomic Energy. The company
was established in 1967 to pioneer a crucial
role towards indigenous development of
electronics systems with main focus on Control
& Instrumentation. ECIL has diversified into
the design, development, manufacture, supply,
installation, commissioning and maintenance
of a wide variety of electronic equipment for
use in areas such as Atomic Energy, Defence,
Security, Aerospace, Information Technology,
Telecom and e-Governance sectors. Over the
years, the company has developed into a multi-
disciplinary and multi-product organization, in
order to offer complete solutions to the various

sectors of Indian economy.

R&D activities at ECIL have been focused
on state-of-the-art product development,
import substitution, technology denial regime
management and participation in international
ECIL has been

recognized as a torch-bearer of electronics

mega science programmes.

and information technology revolution in the
country. ECIL has also played a vital role in
supporting the country’s strategic programmes
in times of technology denials. The company is
also a DSIR recognized R&D house.

detection systems, several safety and process
control systems for Nuclear Power Plants in
the country, since last four decades. Several
real-time / on-line Process Control & SCADA
Systems have been supplied for Qil and Gas

pipelines as well as for power management.

The developments undertaken in control and
instrumentation have also found extensive use
in thermal power plants and more importantly,
in international science programmes such as
the Large Hadron Collider project at CERN,
Switzerland, and the upcoming projects at

International Thermonuclear Experimental
Reactor(ITER),

Antiproton and lon Research (FAIR), Germany.

France and the Facility of

ECIL has been playing a significant role in
supplying a wide range of professional grade
components, equipment and integrated
strategic systems to the military for meeting
their requirements. These products include
Secure and Jam-resistant communication
equipment, Electronic Warfare Systems,
Intelligence &
SATCOM

Systems, Stabilized Platforms for Air-borne

Simulators, Communication

Interception Systems, Antennas,
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/TECHNOLOGY DEVELOPMENT COUNCIL Radars, C* and Missile Support Systems,
Table-1 Electronic fuses, Inertial sensors and actuators.

Shri Y S Mayya Chairman

ECIL has been a premier security systems
OS & Director (E&IG), BARC

integrator and solutions architect in the
Shri P Sudhakar Co-Chairman

C&MD & Director (Technical), ECIL country. Systems designed and engineered

by ECIL protect vital installations and premises

Shri M Bharat Kumar Member

OS & Associate Director (Cnl R&D & Simulator), NPCIL all over the country. ECIL has been producing
Shri K Madhusoodanan Member Radiation  Detectors of state-of-the-art
Associate Director, EIG, IGCAR technology which are deployed in CBRN based
Shri Subramanya Udupa Member security solutions.

Group Director, CEG, ISAC, Bengaluru

o N S (e e | 2 Member ECILU's Electronic Voting Machines with
Executive Director, C-DAC their field-proven simplicity, integrity and
Shri D Das Member ruggedness have helped simplify the electoral

LRI S el O (ZAG process and strengthen democracy, setting

Shri B S Jagadeesh Member | a benchmark around the world. The newly

OS & Head Networking Section, Computer Divn, BARC

developed Multi-Post EVMs have been widely
Shri Vivek Sanadhya Member .
Head, DACS, CniD, BARC accepted for deployment in local body

. elections by various state governments.
Shri Jayaram M N Member

S0 AE LR 32M Deep Space Network Antenna designed

Shri B R K Reddy Member || and built by ECIL for Moon Mission was also

Sc G, Technology Director (DRSS), RCI Lab, DRDO X L.
used successfully for Mars Orbiter Mission by

Smt V Prameela Member ISRO
Sc ‘G’ & PD, PJ10 (WCX), DRDL )

Shri N Vijaya Raghavan Member ECIL has been continuously investing in

Dy SRR (1) A5 upgrading existing products and developing

Shri Abhay Kumar Member new products to meet the ever-changing
Deputy Secretary (Finance), DAE

Shri K C Meenakshi Sundaram
I/C, CR&D, ECIL Member-Secretary

requirements because of the extremely high

rate of obsolescence in electronics. Due to the

strong multi-disciplinary R&D foundations of
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ECIL, reinforced by collaborations with nation’s
leading R&D

institutions, it has been possible to achieve

laboratories and academic
success in many areas by the company. These
strengths have helped the company act as a

fortress against technology denial regimes.

TDC -SUB-COMMITTEES

Table-2

DAE R&D PROJECTS: Chaired by

Shri M Bharat Kumar
OS & Associate Director (Cnl R&D & Simulator), NPCIL

DEFENCE & SPACE: Chaired by

Shri B R K Reddy
Sc G, Technology Director (DRSS), RCI Lab, DRDO

SECURITY, IT, TELECOM &
e-GOVERNANCE: Chaired by

Shri B S Jagadeesh
OS & Head NWS, Computer Divn, BARC

\_ J
R&D Organization

Since ECIL operates in a diversified area
spanning many sectors, the R&D activities are
currently decentralized at ECIL. Each strategic
business unit carries out its own R&D with the
Corporate Research & Development (CR&D)
division providing overall coordination as well
as management of technology development
and innovation. CR&D division also develops

cutting-edge technologies. CR&D has a unit at

Mumbai focusing on VLSI design for detectors.

ECIL has about 190 engineers, with a blend of

experienced and young, working in R&D area.

R&D BOARD A
Table-3

Shri P Sudhakar
C&MD and D(T) - Chairman

Maj. Gen. Atul Mehra (Retd.),
ED(ASG & IT&TG)

Brig. A Umar Farook, VSM (Retd.),
GM (CSG& DSG)

Shri TV S Kishore Kumar
GM, CNSG

Shri Anurag Kumar
GM (CR&D & ISG) - Convener
\SM( 4 y

In addition toits own funding, ECIL also receives
grants-in-aid support from the Department
of Atomic Energy (DAE), Department of
Information & Technology (DIT) for carrying out
R&D in the areas of interest to the Department.
Technology Development Council (TDC) is
constituted by DAE, comprising of experts from
DAE, BARC, IGCAR, NPCIL, DRDO, ISRO, C-DAC
and ECIL. TDC functions as an apex body for
approving, guiding and monitoring the R&D
projects undertaken with its support. The

current composition of TDC is given in Table1.

Considering the wide range of technologies
involved, the TDC is supported by three sub-
committees to monitor and guide the projects

in their respective areas. The sub-committees
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are headed by eminent peoplein the respective
areas. The chairmen of the sub-committees

are shown in Table 2.

R&D Board (RDB) is the highest internal body
that plans, guides and monitors all R&D
projects in ECIL. It is constituted by C&MD with
Director (Technical) as it's Chairman and
Executive Directors and General Managers of
all verticals as its members. RDB drafts R&D
policy and oversees its implementation. It
also promotes R&D activities to align with
the emerging technologies and products, in
tune with the company’s mission. The present
composition of RDB is shown in Table 3. RDB
meets once in every quarter and provides
strategic as well as short term planning for
successful completion of R&D projects. Senior
Technology Experts from different groups are
also invited for RDB meetings depending on
the agenda. RDB is supported by various sub-

committees and design review committees,

which review the progress on monthly basis.

Performance
R&D is crucial for the future business and
competiveness of the company. Due to the

focused efforts of R&D activities, new products

and technologies were developed during the

year 2015-16.

The new products include High Temperature
Fission Chambers, Limb Monitor, ECPS (EC
Power Supply), Linear Variable Differential
Transformers (LVDT), Imaging & Mono Pulse
Seeker, Integrated Electronics System for AUV,
Rotary Electro Mechanical Actuators, Linear
Electro Mechanical Actuators, 7.5m S/X-Band
Feed System, Ship Borne Terminal, lon Mobility
Spectrometry (IMS) Explosive Detector, Radio
Interface Encryption Device (RIED), Secrecy for
MOTOTRBO Two Way Radio, 10Gbps Interface
Tributary Card and PRAGYA, a multipurpose

secure transactions terminal.

The R&D projects are grouped under 9
umbrella programmes - C&I Solutions for
Nuclear Facilities, C* Systems for Missile
Programmes, Electronic Warfare, Aerospace
Electronic Other

Programmes, Security,

Strategic  Applications, Simulators, Major
Science Programmes and Societal Applications.
The percentage of R&D expenditure on each of
the nine umbrella programmes in 2015-16 is

depicted in Figure1.

Total R&D expenditure is depicted in Figure 2.
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W C&| Solutions for Nuclear Facilities
W Major Science Programmes

® C41 Systems for Missile Programmes
M Electronic Warfare

W Aerospace Programmes

M Other Strategic Programmes

® Simulators

® Electronic Security

Societal Applications

Fig.1: Umbrella Programme-wise-Expenditure 2015-16 (Provisional)

In Rs. Crores

2011-12 2012-13 2013-14 2014-15 2015-16 Proj.

Fig.2: Year wise total R&D expenditure
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Awards and R&D Collaborations

ISA‘Lifetime Achievement Award’

S f@E N ‘-' h_::‘:"-_ J

Shri P Sudhakar, C&MD, ECIL receiving Lifetime
Achievement Award from ISA

Shri P Sudhakar, C&MD, ECIL was honored
with the ‘Lifetime Achievement Award in
Automation® by the International Society for
Automation (ISA) during the “Automation
India Week 2015°. The award was presented
for his outstanding contribution towards
automation in India. He has been working
for about 35 years in Control and Automation
systems required for Atomic energy, Defence,

Aerospace and Security sectors of the country.

Governance Now PSU Award

ECIL has been awarded the prestigious
Governance Now PSU Research and Innovation
Award for the year 2015 in recognition of its
unparalleled contribution to R&D as well as
assimilation of new technologies in electronics
and allied fields.

FEH T T R ©
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Brig. Kuldeep Singh Dalal (Retd), GM, North Zone
and Shri M R K Naidu, Head CR&D receiving
Governance Now PSU award for Research &

Innovation

SKOCH Order of Merit Award

Shri P Sudhakar, C&MD, ECIL receiving SKOCH
order of merit award for Smart Governance

ECIL received the SKOCH ORDER OF MERIT
AWARD for

best — 2015 in Smart Governance for ‘Electronic
Voting Machine (EVM)" and ‘Cancer Hospital

qualifying amongst India’s

Information Management System’.
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Technical Collaboration with ISRO

Exchange of PLC Technical collaboration
documents between Shri P Sudhakar, C&MD,
ECIL and Dr MY S Prasad, Director, SDSC, SHAR

Satish (SDSCQ),
Sriharikota, has chosen ECIL to develop a
Secure PLC based SCADA system for its PSLV
application.

Dhawan Space Centre

The collaborative efforts of ECIL and SDSC
resulted in the realization and delivery of
the desired system after a series of intense
customization exercises in terms of tuning
critical performance parameters of the system

and successfully meeting all the requirements.

MoU with IIT, Hyderabad (IITH)

An MoU was signed with IIT, Hyderabad on
23" Sept 2015 for technical collaboration on
upcoming technologies, Joint R&D Projects

and other Industry-Academia initiatives.

The objective of the MoU is to achieve

synergy of strengths and to serve the greater

technological needs of the country.

The MoU was signed by Shri U B Desai, Director,
IITH and Shri P Sudhakar, C&MD, ECIL.

MoU with FAIR, Germany and Bose
Institute, Kolkata

A tri-partite contractis signed with FAIR (Facility
for Antiproton and lon Research), Germany and
Bose Institute, Kolkata on 21t March 2016 for
supply of Ultra Stable Power Converters for an

International Science Programme.

MoU with IGCAR, Kalpakkam

The MoU was signed by Shri P R Vasudeva Rao,
Director, IGCAR and Shri P Sudhakar, C&MD, ECIL
in presence of Dr R K Sinha, Secretary, DAE
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An MoU was signed with IGCAR, Kalpakkam  MoU with BDL, Hyderabad
for Technology transfer of Wireless Sensor e e

QRANDUM OF UNDggg
! A

Network Nodes (WSN) on 19* May 2015. [ B
MoU with ISRO, Ahmedabad

HARAT (3 NAKILS LIMITED

The MOU was signed by ShriV Udaya Bhaskar,
C&MD, BDL and Shri P Sudhakar, C&MD, ECIL

ECIL and BDL have joined hands to develop

—

Shri P Sudhakar, C&MD, ECIL, and Shri Tapan
Mishra, Director of SAC

missile electronic and weapon support systems

for major defence projects.

An MoU was signed with the Ahmadabad-  MoU with BARC, Mumbai

based ISRO arm Space Application Centre  aAn MoU was signed with Physics Division,

(SAC) to develop multi-band composite feed  gARC for technology transfer of Quadrupole

systems used in earth stations. Mass Spectrometer (QMS) on 19t May 2015.
This would facilitate development of critical
technologies required for various types of
antenna systems for different bands used in

satellite communication system.

MoU with NRSC, Hyderabad

Hydrogen
An MoU was signed with National Remote andSteam
Concentration
Sensing Centre (NRSC) on 23 March, 2016 Monitoring
for Design, Development, Fabrication, System System

Integration and Installation of *S/Ka-band

Remote Sensing Data Reception System’.
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This is to be used for development of
technology for Hydrogen and Steam
Concentration Monitoring System (HSCM)
used in NPCIL applications.

MoU with SAMEL 90, Bulgaria

Shri P Sudhakar, C&MD, ECIL with dignitaries
from SAMEL-90, Bulgaria

various kind of Jammers in India under phase
manufacturing programme in order to increase
the Indian content of the Jammers range of
products, thereby enabling ECIL to address

larger Indian market share in the future.

Shri P Sudhakar, C&MD, ECIL and Shri Petar

Georgiev, Chairman, SAMEL-90 exchanging MoU .
documents Chandigarh

MoU with Semiconductor Lab,

An MoU was signed with Semiconductor
An MoU was signed on 30™ January, 2016  Laboratory, ~ Chandigarh  to  carryout

between ECIL and SAMEL-90, Bulgaria for development of Photodiode Detectors for
the development and manufacturing of  X-ray systems on 23 March 2016.
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NEW PRODUCTS AND TECHNOLOGIES

cathode and anode. Opposite surfaces of

High Temperature Fission Chamber

(HTFC)

High Temperature Fission Chambers (HTFC)
are gas filled detectors for the measurement of
Neutron flux in the high Gamma background
and capable of functioning at high temperature
up to 570°C. These detectors perform key
role for control and safety of sodium cooled
ECIL has developed and

manufactured HTFCs for

Fast Reactors.
Prototype Fast
Breeder Reactor (PFBR) in association with
IGCAR and BARC. These detectors can be
operated both in pulse mode in lower Neutron
flux and DC output current mode in higher

range of Neutron flux. .

High Temperature Fission Chambers

Coaxial cylindrical design is employed for the
assembly of these detectors to have uniform

response.

Sensitive zone of detector consists of two

cylindrical electrodes that functions as

these electrodes are electroplated with high
enriched Uranium, which acts a neutron

sensing material.

High purity Argon and Nitrogen gas mixture
are used as fill gases and high pure Alumina
ceramics are used for isolation of detector
components.  Tri-axial mineral insulated
cables with Magnesium Oxide insulation are
integrated with HTFC detectors for signal

transmission from detector to preamplifier.

ECIL established the facility for electroplating
of Uranium required for these detectors.
Special process and heat treatment techniques
are developed to ensure adhesion of plating at

high temperature.

Limb Monitor

Limb Monitor is a highly reliable security
system for detecting the illicit transport of

Special Nuclear and radiation material.

The system will detect the presence of any
radioactive material carried by the persons
passing through the system in 2 mtrs range
and generates an alarm to alert the security
personnel. The system consists of Plastic
Scintillation Detector for Gamma radiation

detection.
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Limb Monitor
It is equipped with IR sensors for detection

of persons and to trigger the scanning mode
for checking the presence of radioactive

substances.

It also captures the image of the person
carrying the radiation material through a
wireless camera and transfer the images to
a central control room. This will enable the
security personnel to easily identify the person
carrying the radioactive material at the time of

alarm.

The system alerts the security personnel by
means of an audio and visual indication and
also transfers the information to central control

room through network communication.

The system is based on real time control unit
and also records the information of the alarm
event with date & time. This feature allows
the system to work in a standalone mode in

the event of network failure. The control unit

contains a local display with touch screen to
update the system parameters during the

calibration and maintenance.

The system meets the ANSI standards for
Minimum Detectable levels,detecting distance,

speed etc.

EC Power Supply

The power supply to run all electronic systems
for C&l of Nuclear Power Plants is one of the
most important components to enhance
The ECPS (ECIL
Power Supply) is a rugged fault tolerant

overall plant performance.
hot-pluggable, load sharing power supply
designed and developed in association with
BARC. These Module based power supplies are
called Fault Tolerant Power Distribution System
(FTPDS).

A Fault Tolerant Power Distribution system
(FTPDS) of 100Watts can be configured for M +
N redundancy. This system can deliver power
in the event of failure of N SMPS Modules
without degrading the performance of DC
output power through the true load sharing
technique. This design also supports Hot Plug
In facility to plug-in and out modules without

turning off the main input power.

This ECPS was designed and developed to

provide continuous, stable and constant
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output DC voltage (regulated less than 0.1%)
with pulse-by-pulse current mode control

over any disturbance i.e. at input, output,

EC Power Supply

or environmental. The ECPS system has the
capacity to share the load with accuracy of
+2.5% of total current [(M+N)*current rating].
The distribution of M & N can be as per system
requirement. ECPS has been tested for (M+N)
up to 28.

The design is checked with Power Factor
correction (0.99) and total Harmonic Distortion
(0.8) control over improvement of input AC
power quality. This product is designed to
provide at least one Lakh hour continuous and

uninterrupted run.

Digital Panel meters are employed to show Bus
Voltage and Unit current. ECPS is designed
with large scale use of SMD components and
can operate on either AC or DC inputs.

In the event of failure of the system, in-built

provision is made for alarm. The system is

qualified for EMI/EMC, seismic and climatic

standards.

Linear Variable Differential
Transformer (LVDT)

Linear Variable Differential Transformer (LVDT)

LVDTs are robust, absolute linear position/
displacement transducers which are inherently

frictionless with a virtually infinite life cycle.

It is a non-contacting linear position sensor
which works on the principle of mutual
induction producing an electrical signal which
is directly proportional to the movement of
the shaft carrying specially designed armature
core. Various types of LVDT with different
stroke length were developed for Strategic

defence projects.

The salient features of LVDT are:
Contactless measurement
« Miniaturization in size
Hermetically sealed to resist hostile

environments




SPI[C

TAAIEIel H JART WHEd, 39UE AR AMasE
Fuger Sy 8 fopar S & |

UTAiea U9 Uehs dit

U ofieh? a1g- Udied YSF & o 3 38
% eHFd quey™ - IO § HEd a1 geEEe
@2 o 10 Famee &l fEom=Es™ o qeradn &edt
T | e UHAT U B U, U AFUE HlhT
@ 97 IS Bl Al & 3T Wed WIHed 9

IS, a9 @I S B & F AndEad T9g
STEA TEH &l 8| I 9IS & el Aness

gfdferT Ud U Te HimT

% N YUid: 9RA &I 9dT UEM &I & g
ST TS YOIl @ SUanT § @83 & Uid 3o
es & U [EEe T SUnT fohan ST & |

Hieh? 1 G B e & 1 - a1 He? 9
T AT Y7 &Ad el Bl Tad BT, arad
Tiqeat™ HUE HIT 37 AT STarer a2 d@ed

TR H U 7 &1 U YSW ST A
% fou dyal @ g faEia & 9= 9 5% usd
%I, Uhel T8 HIS § @8 I M &1 2 |

dien? Uaq § | FEId &l § 3 20 %A
% T &9 € | 9% g Hdedh b &9 H ug
UwCHT %1 TN &3l & | |y &1 fave 3 Hre?
ST 28 IrEEHEdr 39 § +100 F -40°
37 e H -400 F +40° ¥ | 3HET grHe?
ErEEgIu/THUadIU & | 396! 917 48 f6.a1. q
650 aTc Full @Ud & Y 28 dlee T Jdad
A T | ARUE Hiw? AR SR a g
Z9N § JAe A1 2 | Z8H SEE 9T o
WA E A Ted 2 I8 IRYEdl AR
EEI el

Ul % U udiga saeE
|

T ST ared (TgdT) @& o smgsuy e
SEY™ d fasrE e @ Je faee ud
TENTTeR! TR & JHI9a FediT 4 fasmid
3T AT & | ATe HiSge U d ATHehRiead df
TS U1 9 U ofF Hagd Ul § A
® AT B | ugdl AEEuA fafay gefeeed,
THdET!, SUBTINGIU 37 Hge? Yol @
TR & [0 afTHeiead fhar = & |




R & D REPORT
N

LVDTs are used in missiles, satellites and nuclear

reactor applications.

Imaging & Mono Pulse Seeker
RF seeker is an air-borne Radar which helps to

guide a missile towards a fixed or maneuvering

target in terminal guidance phase of its flight.

Once a target is acquired, an RF seeker locks
on to the target and provides real time update
of the target parameters such as range, look-
angle and their rates.These are used by missile
to guide itself towards the target using the

tracking Radar system, to provide hit-to-kill

Imaging & Mono Pulse Seeker

capability during terminal guidance of missile.
The major function of the Seeker is to transmit
chirp pulses on receiving command from the
on-board computer of the missile, collect the
returned echoes, and process them using
synthetic aperture principle to form a radar

image of the illuminated area in Imaging

mode and target detection, target tracking in
Mono pulse mode.

The Seeker operates in X band and has an
operational range of 20 Km. It utilizes Patch
Antenna as main sensor. The resolution of
Seeker is 3 meters and its steerability is +10° to
-40° in Elevation and -40° to +40° in Azimuth.
Its transmitter is TWTA / SSPA. It weighs 48 Kg
and operates on 28V consuming a power of

650W.

The RF seeker is operable in day/night and all
weather conditions. It has ECCM capability and
high accuracy stabilization unit to withstand

supersonic speeds.

Integrated Electronics System (IES)
for AUV

The IES for the Autonomous Underwater
Vehicle (AUV) is developed in close association
with DRDO’s Naval Science and Technological
Laboratory (NSTL). The vehicle is designed
in modular way and able to accommodate
different payloads and sensor packages. AUV
IES is developed to integrate various Electrical,
Electronics, Instrumentation and Computer
Systems of AUV.

Electronic Systems, Mission Computer System
(MCS), Communication Systems, Sensors and
Storage Systems are reconfigurable and adapt

to the mission and payload requirements
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for different operations like ISR operations,
salvage operation, coast line surveillance and

underwater imaging.

Salient features of IES are-

+ Continuous data acquisition in harsh
environment

« Converts electro-mechanical logics to

digital domain

« Reduce in the weight and space of AUV

with respect to existing system

+ Effective power management to avoid
huge cable losses and interferences,
hence reducing the total power

consumption

« Reducing the number of relays to 40%

with respect to existing system

« Online monitoring of status and
data from systems during mission

countdown

+ Implementation of effective grounding

system

« Real-time storage of data for future

analysis

IES in AUV
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Rotary Electro Mechanical Actuator

Rotary- Electro-Mechanical Actuator

The Rotary Electro-Mechanical Actuator is used
to control the tail fin of the missile during the
flight. The rotary electro mechanical actuator
consist of a BLDC motor, one set of planetary
gear train & sector gear train, a driver card to
drive the motor and a control card to control
the actuation system as a position control

system.

This actuator is fitted to the tail of the missile
where its actuation is transferred to the fin. The
actuator provides a maximum torque of 20Nm
with a fin deflection of +24°. The rated speed
of the actuator at rated torque is 100°/sec and

operates from 28V power supply.

Linear Electro Mechanical Actuators
(LEMA)
The LEMA system is a closed loop position

control system comprising of Brushless DC

FaIH T fe e ©
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Linear Electro Mechanical Actuators

(BLDC) Motor, Tacho Generator, Linear Variable
Differential Transformer (LVDT), Simple Gear

train Assembly and Ball Screw.

Based on the input command, the control card
generates the duty cycle, based on which the
driver card pumps power into the motor, the
motor drives ball screw via gear train. The
output motion of the shaft is sensed by the
LVDT sensor fitted inside the ball screw. LVDT
acts like position feedback & Tacho Generator.
The actuator can exert a maximum force of
6KN with a stroke length of 25mm. The speed
at the rated load is 150mm/sec and operates

from a 70V supply.

These
actuators are successfully manufactured and
supplied to RCl, Hyderabad.

in-house designed and developed
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7.5m S/X-Band Feed System and Data Reception in X-Band, PTS, Auto

diversity, multi mission with programmable

frequency data rates/modulation schemes etc.

A Monopulse Comparator with 200W(S-Band)
capability is designed, developed & tested
to meet the specifications of insertion loss,
isolation, return loss and phase unbalance.
The new design was rectangular air filled co-
axial lines made of copper with gold flash
coating. The newly developed compact unit
replaces large waveguide based complex unit

with improved performance. This compact

7.5m S/X-Band Antenna System

7.5m S/X-band Tracking Antenna System is
used to track the Low Earth Orbit (LEO) Satellite
and receive data in S & X Band frequencies.
The Antenna is designed as dual shaped high
efficiency Cassegrain System to achieve G/T
of 32dB/°k in X-Band frequency and 18 dB/°k.
Pedestal is developed to have servo capability

of velocity, acceleration and tracking accuracy
to acquire and auto track LEO (approx.400 Km) S/X-Band Feed System
Satellites in S & X Band frequencies.

This System is also having other important configuration enables mounting of RF
capabilities like Dielectric Radiating Elements, electronics like 1:1 SSPA inside the Antenna
Dual Polarization, Monopulse Tracking, hub in order to reduce transmission losses for

Simultaneous Transmission (200W in S Band)  providing higher EIRP.
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The single channel monopulse scheme in
both S&X - Band is developed in house
(Single Channel Monopulse processor) and
implemented to acquire & auto track the
satellite in (AZ & EL) from Horizon (N) to
Horizon (S) continuously. The complete RF
chain consisting of feed, Mono pulse processor,
Integrated Tracking system (ITS) is integrated
and tested in CATF facility to evaluate the
performance with respect to the linearity
(S-Curve), cross talk, phase matching for entire
band of frequencies. Overall this system has
new technologies like high power co-axial
monopulse comparator, wide band SCM and

tilt axis.

Ship Borne Terminal

The Ship borne terminal (SBT) is designed
to have the capability of establishing a
ground station on land or ship with minimum
integration time. This is a transportable
terminal consisting of Dia. 4.6m parabolic dish
reflector with 'S’ band transmit and receive
capability mounted on trailer. It is capable of
compensating ship disturbances like Yaw, Pitch
& Roll. The azimuth axis (AZ) covers +380°,
the elevation axis (EL) covers -27° to 123° and
the cross elevation axis (XEL) covers +27° to
support the overhead passes. The base frame
is firmly anchored on ship/ground through

R & D REPORTO
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slings and de-shackles. The antenna mount is
integrated on to the base frame which has a tilt
mechanism to fold the antenna mount from

vertical to horizontal and vice versa.

4.6m antenna pedestal assembly

The Antenna Control Servo System (ACSS) will
compensate for the ship movements (attitudes)
and wind disturbances, so that antenna looks
at the target in designate or program modes of

operations.

The hardware & software travel limits,
emergency safety interlocks can be provided
through user friendly GUI. Ethernet based TCP/
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IP connectivity is provided for monitoring and
control of the system from a remote location.

Salient features of SBT are:

e Simultaneous 3 Axes ( AZ, XEL and EL)
Operations with specified accuracy,
speed and transient performance

e Antenna Operations against high wind
disturbances

e Tracking of the target as per the
trajectory

e Auto parking/stowing operations

e Hardware / software travel limits &
Emergency safety interlocks

e User Friendly GUI Operations

lon Mobility Spectrometry (IMS)
Explosive Detector

The explosive detector is based on lon Mobility
Spectrometry (IMS) technique, an instrumental
method for trace detection of explosives. IMS

technology detects the majority of explosives

IMS Explosive Detector
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by analyzing the negative ions in Particle swipe
mode.In IMS, sample vapors are converted into
ions atatmospheric pressure and these ions are
characterized by their gas phase mobilities in
weak electric fields.Certain chemical properties
of explosives favour the formation of stable,
negative gas phase ions through Atmospheric

Pressure Chemical lonization (APCI) reactions.

With the drift tube designed by IGCAR, ECIL
has developed a Portable desk top model of
Explosive Detector weighing less than 15 kgs
and is tested for explosives like TNT, PETN and
RDX at a range of Nano grams. Experiments
are going on for the detection of Ammonium
Nitrate.This detector is designed with afoldable
touch screen and easy-carrying handle in a

package that is ergonomic and portable.

Radio Interface Encryption Device
(RIED)

Radio Interface Encryption Device
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The RIED is developed to provide a secure
voice and data for HF/UHF/VHF radios in
their network. This unit secures voice/data
messages at the input level and handovers
the information to the radio, so that the radio
sends the cipher messages in the established
domain.The deviceis designed to address noisy
environments and latency issues by providing

high efficient data retrieval mechanism.

The RIED establishes and guarantees a secure
high

grade of voice quality. It is an interface device

synchronization link and maintains

compatible to any type of radio device and

secures the data at input level.

Secrecy for MOTOTRBO Two Way
Radio

MOTOTRBO Two way radio

MOTOTRBO is a two way digital Radio used
for Voice communication in a standalone and
network mode through IP backbone which can

cover very large area. A mini plug-in card was

designed to interface and fit in the Motorola
digital radios to provide a secure voice

communication.

It listens to the voice packets and secures the
information before sending the voice samples
to the remote end. Similarly on the other end,
received voice samples are decrypted and
the original voice samples are played in a
sequential phenomenon. It maintains Sync/
Re-sync mechanism to establish and maintain a
secure link throughout the session. It provides
session management and sync recovery for

each and every session.

10 Gbps Interface Tributary Card

19” 5U Chassis
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A 10 Gigabit Ethernet card offers data speeds
up to 10 billion bits per second. 10G Interface
tributary card is designed for more efficient
and less expensive approach to secure high

speed data in internet domain.

This solution can easily be deployed within
existing networks, providing a cost effective
technology that can support high speed, low
latency requirements. It supports enhanced
user configurable IP filtering mechanism and is

compliant with IPV4 and IPV6.

It provides Layer 2 and Layer 3 level secure
and configurable solution. This interface card
gracefully fits in the tributary slot of 197 5U
chassis (EIA-310) and establishes a backplane
redundant

connection with the system

controller.

PRAGYA

PRAGYA is a smart, compact, multi-purpose,
Transaction Terminal with 7-inch multi-touch
capacitive touchscreen device that guarantees
secure mobile data transactions using biomet-
ric authentication. This is integrated with STQC

Add Remarks

PRAGYA

certified Optical Biometric Scanner which can
be used in various applications like Security,

Access control and many more.

PRAGYA is designed with a high speed 32 bit
quad core processor, large storage and built-in
optional GPRS / LAN / Wi-Fi Communication
modules. It offers the perfect platform for
mobility, versatility and data security, enabling
you to deliver trusted servicesin various sectors,
anytime and anywhere. It is developed as a
light weight and battery operated terminal and
is perfectly suited for all types of e-Governance

based applications.
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