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H.H. SHEIKH TAMIM BIN HAMAD AL-THANI
Amir of the State of Qatar

H.H. SHEIKH HAMAD BIN KHALIFA AL-THANI

Father Amir



H.E. RAM NATH KOVIND
President of India

H.E. NARENDRA MODI
Prime Minister of India



Dr. Sir Mokshagundam Visvesvaraya

September 15 is celebrated every year in the country since the year
1967 as "Engineers' Day" to commemorate the birthday of the legend-
ary engineer Sir Mokshagundam Visvesvaraya. Sir Visvesvaraya, an
eminent Indian engineer and statesman was born in a remote village of
Karnataka, the State that is incidentally now the Hi-tech State of the
country. Due to his outstanding contribution to the society, Govern-
ment of India conferred "Bharat Ratna" on this legend in the year 1955.
He was also called the precursor of economic planning in India. His
learned discourse on Economic Planning in India, Planned Economy for
India and Reconstructing India, was the first available document on the
planning effort of the country and it is still held as the parent source

matter for economic planners.



The Institution of Engineers (India)

AN ISO 9001 : 2008 CERTIFIED ORGANIZATION (ESTABLISHED 1920, INCORPORATED BY ROYAL CHARTER 1935)
HEADQUARTERS: 8 GOKHALE ROAD, KOLKATA 700 020, INDIA

The services rendered by The Institution of Engineers (India) to its Members
are primarily through a variety of technical activities and functions such as :

Dissemination and updating of engineering and technological knowledge and diffusion
among its members, theinformation onall matters affecting engineering, through Technical
Activities, such as seminars, symposia, continuing education courses, workshops, paper
meetings, conventions, conferences, etc at both national and international levels;

Providing access to R & D activities and engineering practices through engineering and
technological disciplines;

Focusing on new developments, techniques, products, processes and other issues of
topical interest;

Highlighting emerging engineering and technological scenario through comprehensive
coverage in the tabloid IEI News published monthly along with authoritative discourses
and state-of-the-artreviews on specialized engineeringissuesinthe Technorama published

annually;

Extending engineering information and library services at its Headquarters and at the State
and Local Centres;

Inculcating and promoting amongst engineers and technologists a growing commitment
to the social objectives of the profession;

Fostering national and international cooperation in engineering and technology;
Acting as an accreditation body for courses in engineering;

Acting as qualifying body and conducting examinations under its non-formal education
programme, to cater to the needs and aspirations of prospective entrants to the profession;

Recording appreciation of and extending recognition to individual achievements and
activities in advancing the art and science of engineering and technology;
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Ambassador

MESSAGE

| am delighted to extend my warm greetings and best wishes to the
Institution of Engineers (India) Qatar Chapter (IE1,QC) on the 53" Engineers
Day Celebration (19" December 2020), with "Engineers for a Self-Reliant India”
. arelevant theme in present context,

It is heartening to note that IEL,QC has been celebrating this special Day

since its inception in 1991 to commemorate the birth anniversary of Sir

. Mokshagundam WVisvesvraya, a recepient of Bharat Ratna .a legendary

engineer and architect of modern India who dedicated his life to country's
development.

IEl, QC is an active and important forum for showcasing the capabilities and
achievements of Indian engineers working in the state of Qatar and promoting
India-Qatar cooperation in various engineering sectors. Afterall, at its heart,
Engineering is about using Science to find creative & practical solutions,
-building bridges to connect people and societies,

Cn the occasion, | congratulate the (ndian Engineers fraternity here in Qatar
for their stellar contributions and wish them the very best in their future

endeavors.
N,
A% Y -7’

{Deepak Mittal)
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Website: www.nbalnd.ong

Message

I am happy to note that The Institution of Engineers (India), Qatar Chapter
is celebrating the 53rd Engineers’ Day on 16th December, 2020 and is
bringing out a digital Technical Souvenir on the occasion. IEl Qatar is one
of the most active associations of indian professionals in Qatar.

The theme “Engineers for Sel-Reliant India” is very relevant in the context
of rapid technological development and disruptive innovation which have
become all pervasive in many aspects of society.

Engineers Day is the day of reverence and conscientious thinking for all -
Engineers. This day belongs to the Engineering community and all
Engineers shall feel proud to be associated with this highly important and
noble profession.

| am sure that the deiiberations in these areas of interest would be relevant
and fruitful.

| take this opportunity to congratulate all fellow engineers on the occasion
of the 53rd Engineers Day and wish them a great success.

L:.ﬂ‘-cuﬂ’
————"
( Prof K K Aggarwal )
Chairman, National Board of Accreditation, India
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National Design and ResearchForum
The Institution of Engineers(India)

# 3, Dr.B.R. AmbedkarVeedhi

BANGALORE - 560001

Dr. Mylswamy Annadurai
Chairman, Board of Governors

With my recent association with Institution of Engineers (India)
Qatar chapter, | have come to know the level of professional
networking the chapter brings in to refresh the latest practices,
challenges and opportunities among it's professional members of
practicing engineers keeping it's century old parental institution’s
legacy. | am equally happy to know that the Qatar chapter of IEl is
bringing out a souvenir as a mark of 53 r Engineers day 2020
celebrations. | convey my best wishes for the success of the celebrations

and for all the future endeavors of IEl - Qatar.

My greetings to Chairman Er Abdul Sathar, FIE, all office bearers
and members of IElI -Qatar Chapter. All of their efforts during the latest
COVID-19 pandemic is really laudable.

Bangalore LO )
5 Dec 2020 (Dr Mylswamy Annadurai)

E-mail:ndrf@ieindia.ofgndrf85@gmail.cohwww.ndrf.res.jrPh: 08022264336 | 9901903336
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The Institufiopmk Eugineers (Judia)
{Established 1920, Incorporated by Royal Charter 1235)

Er. Narendra Singh, FIE

BE(Civil), P.G.D., FIE(India)
President - 1E(I), Kolkata

Head Office : 8§ Gokhale Road,
Kolkata- 700020
Residence : C-101, Alaknanda Apartment
51B, Rajpur Road, Debradun
Contact o 0135-2712167, 8412051550
Email : presidenti@ielndia.org
nsinghfigindia@rediffmail. com

“A Century of Service to the Natiow
1920-2020

It is my immense pleasure to note that Qatar Chapter of The Institution of
Engineers (India) is celebrating the 53™ Engineers’ Day on 18 December 2020
at Qatar University, West Bay on the theme “Engineers for a Self-Reliant
India”. The Chapter would also bring out a Digital Technical Souvenir to
commemorate the celebration.

India has been facing the COVID-19 situation with resilience and a spirit
of self-reliance which is evident from various measures that the Government of
India has taken to face the challenges and threats posed by COVID-19
pandemic across the globe. Indian engineers are playing a pivotal role during
such crisis situation to lead India to global leadership in engineering and
technology and become self-reliant in these spheres. I am sure that the Guest
Speakers will highlight more on the topic for updation of the participants.

[ convey my hearty greetings to the participants and send my
congratulations for the efforts of the members of Qatar Chapter of the
Institution in celebrating the 53" Engineers Day.

President, IEI

_,%./q/—:—:’”

Er. Narendra Singh, FIE

I wish the event a grand success.
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DrT M GUNARAJA
Chairman
Technical Committee - Information & Communication

Dear Fellow Engineers,

| am happy to note that The Institution of Engineers (India), Qatar Chapter is celebrating
the 53rd Engineers’ Day on 19th December, 2020 and is bringing out a digital Technical
Souvenir on the occasion.

IEl Qatar is one of the most active associations of Indian professionals in Qatar.

The theme” Engineers for Self-Reliant India” is very relevant in the context of rapid techno-
logical development and disruptive innovation which have become all pervasive affecting
all aspects of society .

It is also imperative that societies like the Institution of Engineers (India) Qatar Chapter
continue to engage in academia, helping to educate and produce the highest level of
engineers.

| am sure that the deliberations in these areas of Interest would be relevant and fruitful.
On behalf of World Federation of Engineering Organization - CIC, | wish you all the very

best on Engineers Day 2020.

Dr. TM Gunaraja FIE
Chairman, WFEO-CIC
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ke Iustitution of Wugineers {India
AN IS0 9001 : 20115 CERTIFIED ORGANISATION
{ESTABLISHED 1920, INCORPORATED BY ROYAL CHARTER 1935)
8 Gokhale Road, Kolkata-700 020
hitp:/iwww.ieindia.org

H R P Yadav, FE Ph. Direct ; (1) (33) 2223 8230
. ) Fax 1 (91) (33) 2223 8345
Secretary & Director General - ¥C E-mail : sdg@ieindia.org

A Century of Service to the Nation

MESSAGE

I am happy to note that Qatar Chapter of The Institution of Engineers
(India) is celebrating the 53™ Engineers’ Day on 18 December 2020 at Qater

University, West Bay on the theme “Engineers for a Self-Reliant India”.

The them of the 53™ Engineers’ Day is apt to the ongoing COVID-19
pandemic situation globally. The role of engineers to meet the challenges due to
this Pandemic is of paramount importance. I am sure that the participants
would make best use of the opportunity to update themselves on the subject
through this celebration and the recommendations that will come out of the
deliberations of the Guest Speakers would be useful for stakeholders and

implementing agencies.

I convey my best wishes to the organizers and wish the celebration a

grand success. %

Dr HR P Yadav
Secretary & Director General - I/C



INDIAN BUSINESS AND PROFESSIONALS COUNCIL

PROMOTING BUSINESS AND TRADE BETWEEN INDIA AND QATAR

Date: 13™ December 2020,

I am happy to note that The Institution of Engineers (India), Qatar Chapter is
celebrating the 53rd Engineers’ Day on 19th December, 2020 and is bringing
out a digital Technical Souvenir on the occasion.

IEI Qatar is one of the most active associations of Indian professionals in
Qatar.

The theme “ Engineers for Self-Reliant India” is very relevant in the context
of rapid technological development and disruptive innovation which have
become all pervasive affecting all aspects of society .

It is also imperative that societies like the Institution of Engineers (India)
Qatar Chapter continue to engage in academia, helping to educate and
produce the highest level of engineers. I am sure that the deliberations in
these areas of Interest would be relevant and fruitful.

On this blissful and charming day of 53" Engineers Day, on behalf of IBPC I
wish the President, Managing Committee and all Council Members of IEI
good health, prosperity and may you continue the journey of success with
pride!

Thank You & Warm Regards

Qo

Azim Abbas

President

Indian Business & Professtonals Council

Under The Aegis Of Embassy Of India Doha Qatar

Indian Business & Professionais Council LLC {G)
Under the aegis of Embassy of India, Qatar
P.O Box: 2388, Doha-Qatar, Tel: 44660259, Fax; 44680804(M) 55500797, (M) 66127451

www.ibpcaatar.com, Email: president@ibpcaatar.com, info@@ibpcaatar.com
fLicensed under the Qatar Financial Authority, QFC No: 00359]
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Message from Dr. A. Sivathanu Pillai, Distinguished Scientist, Founder & CEO,
Brahmos Aerospace, President, Project Management Associates, India

I am delighted to know that Institution of Engineers (India) Qatar Chapter is celebrating
53" Engineers’ Day on 18 ™ Dec 2020 and on this occasion, publishing a Technical
Souvenir containing many valuable technical articles.

Institution of Engineers (India) which celebrated its century, hundred years of great
service to Engineers has spread its wings in Qatar through IE(l) Qatar Chapter which
has been rendering excellent service to Indian Engineering Community in Qatar since
1992. It’s purely due to the dedicated efforts of IE() Qatar, our professionals in Qatar are
connected, share their knowle dge and successes and also come out with innovative
solutions to the various challenges.

Engineers lay the foundation and build for a better tomorrow. They are the backbone for
all development work that we are witnessing today. Therefore, acknowledging th
contributions made by all Engineers by celebrating Engineers’ Day is commendable.

PMA as a Member of IPMA, International Project Management Associates has partnered
with IE() to promote Project Management Competence Development to all the
Engineers in Qatar. | take this opportunity to convey my best wishes and offer our
support for all activities of IE(I) Qatar.

With best regards

Dr. A Sivathanu Pillai



MESSAGE

Inspiration to innovate starts with the thought of changing something. Realising
what needs to be done, developing an understanding of the underlying factors that
influence the situation and then courageously taking the steps towards making
things better are key elements of innovation leadership. Human life has turned out
to be more complex than ever with unprecedented paradigm shifts, disruptions and
extremely demanding situations.

Engineers drive such transformation and innovations for humanity to deal with these
situations. The role of Indian engineers in the greatest transformations of our centu-
ry across the world has been an inspiration across all industries and sectors all over
the world. The Qatar chapter of the Institute of Engineers (India) has been one of the
key partners of OUC with Liverpool John Moores University, Qatar since inception.
We have come together to celebrate and propagate the common aspiration to pro-
mote knowledge, research and innovation among the communities we serve. The
annual publication of the IEI Qatar chapter is another milestone in its history and will
enrich the thoughts and knowledge of the community about the past, present and
the future. The students and the staff at OUC with Liverpool John Moores University,
Qatar are proud to be a part of it. Congratulations to the members of the IEI- Qatar
chapter and all Indian Engineers for their contributions to humanity.

Azmy Ameer
President /Executive Director
OUC] Liverpool John Moores University, Qatar



53 Engineers Day
Photos on 27th

Sep 2019 at

Al Dana Club - Qatar



The Institution of Engineers (India)

(Established 1920, Incorporated by Royal Chapter 1935)
Affiliated to IBPC, Under the aegis of Embassy of India - Qatar Chapter
P.O Box: 18523, Doha-Qatar, E-mail: ieiqatar@gmail.com, Website: www.iei.qa

Celebrations throughout the world are taken to great heights and strides during the Engineers day in remember-
ing the realized past and visualizing the future of the tenets set out by reversed visionary Bharat Ratna Sir M.
Visvesvaraya.

Being part of such Celebration for the year 2020 gives me sense of great pride and privilege, as | write this message
from my desk at the Doha Chapter.

As the country of Qatar has very well progressed in the last decade as one of the foremost and fastest developing
countries in the world, especially welcoming of 2022 FIFA World Cup, blessed.

The Qatar Chapter of IEl is indeed happy to publish this technical Souvenir on the 53rd Engineer’s Day to mark the
birthday of Bharat Ratna Sir M. Visvesvaraya, the doyen of Engineering fraternity whose creative genius nearly
revolutionized the concepts of planning for community welfare of both the rural poor as well as urban masses.

| wholeheartedly commend all the enthusiastic dynamic & dedicated Engineer Member of all the past and present
Executive Committees, who have made a name in the engineering fraternity for their selfless services in uplifting
the status of Engineer & Engineering profession. But the task is growing more and more complex, with ever
expanding technological development and advancement of engineering field and applications.

The theme chosen for this year’s commemoration is “Engineers for a Self -Reliant India”. This is a very relevant topic
in the current context. ‘Change’ is the most important challenge faced by the Engineers of a developing India. |
have profound optimism that discussions on the Engineers Day Theme will emerge into exiting ideas, develop-
ments and opportunities for the Engineers in the coming years.

In year 2019-2020, IElI Qatar Chapter signed Two Memorandum of Understanding with OUQ | Liverpool John
Moores University and International Project Management Associations. This day belongs to the Engineering com-
munity and all Engineers shall feel proud to be associated with this highly important and noble profession.

| take this opportunity to express my sincere thanks and gratitude to our well-wishers and supporters for their
guidance and support which has enabled the IEI Qatar Chapter to function as a truly professional body in Qatar. |

also take this opportunity to congratulate all fellow Engineers on the occasion of the 53rd Engineers Day and wish

NEES

T

a great success.

Er. Abdul Sathar FIE, MBA,

Hon. Chairman
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International Engineering Congress - Opening of Sci-
ence Exhibition on 26th Sep, 2019
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Dr.TM GunaRaja FIE
Chairman , World Federation
of Engg. Organization - CIC,
Immediate Past President
The Institution of Engineers
(India)

Ms. Sunitha Shyam
Founding Partner and CEO
VERITADYNE Strategic
Consulting

Welcome Address

Er. Abdul Sathar FIE
Chairman,

The Institution of Engineers
(India)

Qatar Chapter

Dr. Abdulla Y. Al Sayed
President of Lean Construction
Institute- Qatar.

Chief Development & Project
Delivery Officer - Asia & Africa,
Qatari Diar

Dr. Homaid Abdulla Al Madfa,
Chairman of the Board of
Directors, OUC|Liverpool John
Moores University, Qatar
Former Vice President of
Administrative Affairs and CFO
of Qatar University

Er Ahmed Jassim Al Jolo
President, Arab Engineers
Forum

Former President, Qatari
Society of Engineers
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Fédération Mondisle des Organisations d inénieurs
Committee on Information and Communication (€I€)

Uip Jrefibudion of Fnglvooes @)
Satellite Applications in the post Pandemic world

Chief Guest introduction ( D
Er. Narendra Singh FIE Dr. TM Guna Raja FIE
President, Chairman , WEFD-CIC,
The Institution of Engineers (India) . immediate Past President dm
The Institution of Engineers [India)
Key note Speaker
Dr. Mylswamy Annadurai - (Moon Man of India)
Program Director - for the project of CHNDRAYAN & MANGALYAN, m
Vice President, State Council for Science and Technology [TNSCST}, L=

Chairman, Beard of Governors, NDRF - India

2

Guest of Honour Guest of Honour
Er Ahmed Jassim Al Jalo Mr. Azmy Ameer
President, Arab Engineers Forum Walcome Address President / Executive Director
Former President, Er. Abdul Sathar FIE OUC in partnership with
Qatari Soclety of Engineers Chalrman, Liverpool John Moores
The Institution of Englneers (India) University
Qatar Chapter
B WFEO-CIC Technical WEBINAR on 12" Nov at 6:00-7:30 PM (qatarTime} 7%, - -
www lel.ga
WWW www.wieo.org o . b
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Preface

While Contractors or Client never want a delay to actually happen in the
project schedule, as time is money, delays unfortunately do happen. It's
a fact that time is one of the most critical factors that needs to me

managed in any Construction Project Schedule.

Despite engaging professional companies, implementing proper
planning and adequate preventive measures during various phases of
the project life cycle, projects do experience time overruns for various

reasons.

Based on industry experience, 50 to 60% of the Construction Projects,
known to us and or where we are directly involved, have incurred time

overrun, ranging from 20% to 40% or more of the Scheduled timelines.

Impact of Delays

Foremost impact of the Delay in simple terms is additional days of Work
that would involve more man hours and machine hours for completion
of a Project, in comparison to the planned duration. This would lead to

escalation in project cost.

Er. Sajeet George Er. Sanjay Jain
B.E, MIE, C.Eng(l), PMP, B.E, M.LE, PMP, ACIArb
ACIArb

There are several adverse impacts associated due to Time overrun, some of these

are listed below:

Cost overrun,

Information delays,

Undue Disputes, Negotiations, Arbitration and Litigation,

Abandonment of the Project,

Delays in Payment to Contractors and other Parties, Liquidated Damages,
Funding Problems, Client Frustration,

Poor Project Management, Compromise in meeting required Quality Standards,
Compensation Issues and Disagreement on the Valuation of Work Done,
Negative Social Impact,

Idling Resources.

All of these above impacts are significant enough to affect the profitability of the
Project and various stakeholders, and also by and large to the Construction Industry

itself.



Reasons for the delays

There are multiple reasons that could factor into the delay of projects.
Generally, the most significant factors that could cause project delays are

as follows:-

Poor Original Planning / Unrealistic Duration
This is most common factor and occurrence in the Construction Industry
that causes project delays. In tendering stage, Contractors are sometimes
inexperienced, others knowingly and unknowingly quote short timelines
during bidding in the spirit of competitiveness, but end up agreeing to
the deadlines that cannot be practically met. In some other cases, Client
award Contractors projects with predetermined timelines that are unreal-
istic and hard to meet with the given terms and conditions of the

Contract.

Lack of Information about the Project
Lack of full information about a Project is also one of the foremost reason
for the project delays, which is usually a shortcoming on the Client’s side
or stakeholders. Incomplete drawings & design documents; lack of
information about the Construction site and working conditions and
delayed timely approvals are certain examples. Lack of such vital Informa-
tion during the design and in particular early stages of construction often

leads to delays.

Changes to the Contract Specifications during the Execution Phase
Changes to the initial specifications are common and certain adjustments
may be made to the original design, or material choice depending on the
Client’s needs or as per the Contractor’s recommendations for various
valid reasons. However, if not done in a timely manner, it often affects the
already tight schedule. Also, it is seen in many instances that such changes
have financial implications, which cannot be immediately met and agreed
between Client and the Contractor, that lead to the delay and sometimes

result in stalling of the project in part or full.

Resources Availability
The other common factor for the delay is the Contractor’s failure to
mobilize Manpower, Plant and Equipment’s in a timely manner to meet the
project schedule. Delays include delayed procurement of material and
inadequate skilled & unskilled labour, poor productively, lack of adequate
plant and machinery encountered during the construction phase. These
factors often lead to insufficient rate of progress and or impact to the
critical path of the Project. Sometimes, the unnatural causes like Covid-19
in recent times, which are exceptional also lead to lack of resources and

project delays.

Possible Ways to Mitigate the Delays

Whilst the delays must be avoided, it is not practically possible on the
Construction projects to prevent every delay. However, certain steps
must be undertaken to avoid the critical delays, to mitigate the damage
from delays that do occur in order to keep your project on track. Some of

these measures are listed below:-

Set Realistic Goals for the Project

Ensure that the right and well experienced people participate in
project planning, Design and Tendering Stages

Gather Accurate and Complete information about the Project,
Local Conditions and Regulations

Understand any Outside Support that may be needed throughout
the life cycle of the Project

Proactive and Continuous Effective Communication amongst Key
Stakeholders at every stage of the Project

Implement Strong Project Controls and Project Monitoring Team

Conclusion

Itis a well-known fact that the delays in construction projects are inevita-
ble and the occurrence is high, notwithstanding that the key Stakeholders
are aware of this including the several reasons that cause these delays. It
is therefore important for all Parties / Key Stakeholders to ensure risk
identifications and control measures planned and factored in advance of
the various stages of the project based on the lessons learned from the
previous projects, including availability of relevant information and
documents before the start of the Project, and subsequent implementa-
tion of adequate mitigation measures in a timely manner in case of any

delay.



Choosing between
grounded and
ungrounded
electrical system
designs
Salihudeen.KM.FIE

Understanding both grounded and ungrounded electrical systems
enables engineers to apply the appropriate grounding topology for the
electrical system requirements.

Grounding and shielding electrical systems are of key importance to
electrical engineers. Understanding the basic operations between
grounded and ungrounded electrical systems is necessary for matching
the appropriate grounding topology to the desired electrical system
performance.

Selecting the proper grounding topology for an electrical distribution
system is important to ensure facility occupant safety and health as well
as reliable and safe electrical equipment operation. According to NFPA 70:
National Electrical Code (NEC), Article 250.4(A)(1), the purpose of electri-
cal system grounding is, “To limit the voltage imposed by lightning, line
surges, or unintentional contact with higher-voltage lines that will
stabilize the voltage to earth during normal operation” The focus of
Article 250 is to describe the grounding topologies available among
grounded and ungrounded systems and how they operate.

The purpose of grounding the electrical system as stated in NFPA 70:
National Electrical Code (NEC) is, “To limit the voltage imposed by
lightning, line surges, or unintentional contact with higher-voltage lines
that will stabilize the voltage to earth during normal operation.” To
achieve these goals, the NEC provides the framework for the selection of
grounding methodologies in Article 250. The focus of this article is to
describe the grounding topologies available among grounded and
ungrounded systems and how they operate.

The importance of providing a solidly grounded circuit for safety was
recognized in the early editions of the NEC. According to “IAEA Soares

"

Book on Grounding,” 100 years ago, the 1913 NEC committee required
that "transformer secondaries of distributing systems must be grounded,
provided the maximum difference of potential between the grounded
point and any other point in the circuit does not exceed 150V and may be

grounded when the maximum difference of potential between grounded

Er. Salihudeen K.M. FIE

point and any other point in the circuit exceeds 150 V." The code commit-
tee recognized that when a fault occurs on a grounded circuit, the
grounded conductor maintains the system voltage at a stable source
voltage rather than floating up to a higher potential. This protects individ-
uals from being exposed to a potentially lethal shock were they to touch

a faulted line, equipment, or chassis.

THE BEST
BRAINS OF THE
NATION MAY

BE FOUND ON
THE LAST
BENCHES OF
THE CLASSROOM

Solidly grounded systems

Today, because grounded systems offer greater voltage stability, most of
the systems described in Article 250.20 of the NEC require a grounded
system, whether it is a solidly grounded system or an impedance ground-
ed system. Historically, the most commonly used system is the solidly

grounded system (see Figure 1).



The NEC allows up to 25 ohms of ground resistance, recognizing different
soil resistivities found across the U.S. However, the lower the ground
resistance (or higher the ground conductivity), the better the ground fault
detection system will operate. Typically, 5 ohms is a good design basis for
commercial buildings. Lower ground impedance may be required for
some medical imaging equipment. In a solidly grounded system, the
ground fault system performs better with smaller ground electrode
resistance. Article 250.2 of the NEC states that an effective ground fault
current path consists of “an intentionally constructed, low impedance,
electrically conductive path designed and intended to carry current
under ground fault conditions.” Therefore in a solidly grounded system, it
is the design intent to provide an earth reference to open a circuit as
quickly as possible to isolate the fault based on high current flow. This
prevents the fault from escalating and also protects connected motors

and equipment from damage (see Figure 2).

Fault types

There are several types of faults that an electrical system must be
designed to withstand. The worst case but less common fault is a 3-phase
bolted fault with little or no circuit impedance in the fault path. Equip-
ment is typically sized and noted with a fault current rating based on fault
calculations for these situations. With little impedance in a grounded
circuit, high fault current levels are possible and arc flash hazards may be
present in a solidly grounded system. The high fault current levels are
considered one of the main downsides of a solidly grounded system. For
example, in a 3-phase line-to-ground fault, voltage remains constant and
because the impedance of the system is intentionally minimized, a direct
result from the application of Ohm’s Law predicts high fault current flow.
A benefitis high fault current will cause the upstream overcurrent protec-
tive devices to sense and operate quickly to isolate the faults as they
return to the source within pathways designed to have the least
resistance. It is up to the designer to provide an adequate pathway to
guide the fault properly back to the source with strategies such as
compression couplings on raceways, bonding to steel and periodic
testing of the ground electrode system.

Because of the importance of this current flow being high enough to trip
overcurrent devices, the NEC requires that the neutral-to-ground bond be
made within the service entrance equipment. This is essential for the
ground fault detection scheme to operate correctly. If the ground is made
outside the equipment, the reactance of the circuit will increase. The total
impedance of the circuit is expressed as (R+Xj), where Xj is the system
reactance. When the total impedance of the system is too high, the
overcurrent protective device may not operate as desired. Grounding at a
single location at the source also provides benefits for the overall electri-

cal system by preventing circulating currents.

Although a designer must account for the worst-case scenario, the
3-phase fault is quite rare. In fact, line-to-ground faults account for 90% to
95% of all recorded fault events in industrial settings. These faults can
manifest themselves as arcing faults, which can cause current flow at a
lower level than the overcurrent device rating. This is considered a serious
drawback of the solidly grounded system because these faults may go
undetected until equipment damage is done. The design remedy is to
introduce ground fault detection into the circuit. During the 1970s, the
NEC recognized this issue and added language to require that feeders
rated 1,000 A or more on solidly grounded 430 Y/230 V wye-connected
systems be equipped with ground fault detection. Ground fault detection
can get complicated, especially if multiple levels are used within a system.
Similar to circuit breaker coordination, it is necessary to coordinate the
time-current curves for ground fault overcurrent protection to prevent
upstream breakers from tripping prior to the GFI breaker closest to the

fault. Otherwise, more systems than desired will be brought offline.

Modern low-voltage transformers are primarily designed and constructed
with delta primaries and wye secondaries. In most commercial and
industrial applications, the standardized voltage is 430 Y/230 V on the
secondary side. Early versions of the NEC didn't require systems to be
grounded on the secondary side for voltages higher than 150 V. Ground-
ing the secondaries of these service transformers for safety and to
minimize equipment risk didn't gain momentum until the mid-1930s. A
cost-effective solution was to ground a corner of the delta secondary.
Therefore, many historic structures still have operating delta-delta service
transformers where one corner of the transformer has been grounded to

provide 120 V/240 V power within the facility.



The primary goal for a solidly grounded system is to open the circuit as
quickly as possible to limit damage and risk to life. For large process and
industrial plants, stopping the process can be equally hazardous. Prior to
the mid-1930s, the concept of an ungrounded system was still in favor
because of the service continuity benefits that the ungrounded system
provided. A fault on an ungrounded system doesn’t cause the source
circuit breaker to trip. In fact, the system will keep operating until the
operator tracks down the fault or until a second fault causes a major
component in the electrical system to fault to ground, during which large
magnitudes of current flow (see Figure 3). While theoretically this system
is ungrounded, in reality the three phases are capacitively coupled to
ground (see Figure 4).

Rather than a true ground, it is the system capacitance that helps to
stabilize the voltage during normal operating conditions. However,
during a fault—typically from line to ground (via the system capaci-
tance)—there is no direct ground connection, and there is no high current
flow that would otherwise trip the circuit breaker to isolate the fault.
Instead, it causes the phase voltage to rise 1.73 times the voltage on the
other phases without tripping the breaker (from “Ground Fault Protection
on Ungrounded and High Resistance Grounded Systems,” Post Glover). If
cable systems and motor systems were not specified to withstand these
higher voltage levels, the electrical systems would be subjected to
undesirable stresses that would take their toll over time. Moreover, if an
intermittent fault occurs, such as an arc fault, which can strike and
restrike, overvoltage of up to 6 times greater than typical line voltage can
occur, which can severely damage cable insulation and sensitive equip-
ment. As equipment ages, it becomes more vulnerable to these strikes
until, ultimately, it fails and faults to ground through equipment
cases—or worse—through a person. Because circuit breakers don't trip,
faults in an ungrounded system are difficult to trace and often go
undetected until major equipment damage occurs during a second fault.
Because of these issues, some industrial plants in the 1930s began
converting their electrical infrastructures to grounded systems.
Ungrounded, resistance grounded systems

Most reliable power system applications like Hospital and critical process
industry shall opt for IT ungrounded system with high resistance ground-
ing for continuous power system. All LV equipments voltage rating shall

be rated 1KV for safety purpose and long life for insulations.

Ground fault detection shall be using overvoltage relays or XM-200 type
relays from Schneider Electric. First ground fault has to be disconnected
before the second ground fault using ground fault detection tools
specially designed by OEM:s.

Although the NEC requires the majority of electrical systems to be
grounded, some are actually required to be ungrounded. There are only
five different electrical power systems/subsystems noted in NEC Article
250.22 where the code committee has determined the hazards of ground-
ing to outweigh safety benefits of grounding. One of these system types
is an isolated power system, which is a distribution power system of
limited size, typically for use in hospital operating rooms. These areas are
required to have an ungrounded system because it would be considered

unacceptable to have a power outage during a surgical procedure.

A typical isolated power system consists of a single-phase 10 kVA isolation
transformer in which the secondary side remains ungrounded. The
transformer’s electrostatic shield is connected to ground and effectively
shunts high-frequency noise to ground. The 120 V equipment connected
to these systems will continue to operate after the first fault, just as in an
ungrounded system. These power systems are particularly suitable for use
in operating rooms where there may be water or fluids present and where
a GFCl receptacle (required by the NEC in wet areas) would ordinarily be
required to be installed. The installation of the isolated power panel is
alarmed locally, so if there is a ground fault, the team will be notified, but
any ongoing procedures needn’t be interrupted.

During the 1970s, language was added to the NEC to require ground fault
trip sensors to feeders 1,000 A and above on 480 V grounded electrical
systems. The need for electrical service continuity for the industrial
process sector drove the need for a hybrid system to combine the stability
and safety benefits of the grounded system with the continuous service
benefits of the ungrounded system. During this time, resistance grounded
systems began gaining traction. Service continuity makes this type of
grounding system very attractive today for the traditional pulp and paper
industry as well as for high-tech data centers. An impedance grounded
system incorporates the benefits of both the grounded and the
ungrounded system. The IEEE Green Book identifies the following

benefits:
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Reduces burning and melting effects in faulted electrical equipment
Reduces mechanical stresses in faulted circuits and cables

Reduces electric-shock hazards caused by stray ground fault currents in
the ground path

Reduces the arc blast or flash hazard

Reduces the momentary line-voltage dip caused by a fault and the subse-
quent clearing

Controls transient overvoltages and prevents circuit shutdown on the first
ground fault.

Impedance grounded systems include high resistance ground (HRG) and
low resistance ground (LRG) configurations. For a wye-connected
transformer, Figure 5 demonstrates how a known resistance is matched to
the facility load profile and inserted directly between the secondary of
the service transformer and ground. To accomplish this with a delta
secondary transformer, an artificial neutral must be created using a zigzag
transformer.

In a wye connected HRG system, intermittent faults that cause so much
trouble in ungrounded systems will be eliminated by the neutral system
ground resistor because its insertion limits the total current flow to
ground.

System continuity is maintained because, although ground fault alarms
occur, the overcurrent devices do not operate. This current flow in a
low-voltage system (400 V to 600V) will be limited typically to 10 A so that
the fault can be located and then repaired at a scheduled time without
exposing staff to hazardous fault levels (see Figure 6). While HRG systems
are a good fit for large data centers, there are pitfalls, such as misapplica-
tion of surge protective devices (they must be rated for ungrounded-neu-
tral circuits), and the UPS must be grounded in a compatible method to its
input and output wiring. Tracing faults is somewhat difficult and must be
accomplished on live circuits using circuit pulsers.

LRG-grounded systems are typically used for 15 kV medium-voltage

applications where the charging current may be too high to match an

HRG.

LRG systems tend to operate more similarly to the solidly grounded
system than the ungrounded system. In this case, the added resistor
limits the fault currents between 200 A and 400 A, which is too high to
allow continuous operation during a fault. Therefore, ground fault
detection equipment must be set to trip as quickly as possible on
detection. The advantage of controlling the current is that improved
selectivity between overcurrent protective devices in the system may be
achieved. It is interesting to note that through the 1999 code cycle,
impedance/resistance grounded systems were in the same article as the

ungrounded systems because of their operating similarities.

Conclusion

The NEC provides the framework for applying grounded and ungrounded
systems. Table 1 summarizes the benefits and drawbacks of these
different grounding systems as organized by the NEC. In a facility with a
predominant need for line to ground loads, the NEC clearly requires a
solidly grounded system. The solidly grounded system is the simplest and
the cheapest to implement in the field. It is typically found in commercial
buildings of today. In contrast, if a facility only has 3-phase loads and
terminating its internal processes is deemed to be too heavy a risk, then
an ungrounded system has definite merits. There is a middle ground,
however, where service continuity is required, and the benefits of
isolating and locating a fault for added safety are required. In these
situations, one might consider an HRG system that has a proven track
record for use in industrial process plants as well as large data center
designs. The HRG system provides a single-point ground system for the
facility. However, if and when there is a ground fault, the fault won’t cause
downtime.

NEC Article 250 has remained largely unchanged over the years, with a
few punctuated changes in the 1940s and 1970s. Much credit must be
given to the original code committee members for understanding the
fundamentals and safety benefits of system grounding. Although ground-
ing is often viewed as being mysterious, adhering to the code will

safeguard occupants and facility equipment






Wi 2019

.E Cile LEIY Cale de AS 12

C

w MEDGULF CONSTRUCTION COMPANY

@DG\}V

g

Pt

= Ry - 3

RV

MULTI DISCIPLINE EPIC CONTRACTOR SERVING
OIL&GAS AND CIVILA&INFRASTRUCTURE INDUSTRIES
IN QATAR SINCE 1975

Commiitted to Safety and Quality

T
ISO Tel:44483000,Fax:44433588
Do Rub. o s, Doha Quer

IS0 14001-2004 EM

150 9001- 3008 0°\1s Emall:medguii@medgulfconstruction.com

OHSAS 18001-2007




Why should citizens directly fund
. inventions with at least one percent of

)
B

their assets!

By Praveen Vettiyattil, February 27, 2020

Short answer is that inventions are like babies. They need a lot of personal
attention and incubation that governments and big organizations
normally aren't capable of providing for a long enough duration. Remem-
ber, no world changing invention has ever come out of a government

owned laboratory during peace time. Now, for the long answer.

Because you can become super rich even by investing a small
amount of money on inventions. A great invention doesn't need a
great fortune. The world's first paper clip was made by twisting a used
electric wire. How much does three inches of a used electric wire cost?

Zero.

George De Mestral Velcro

Gary Michelson Spinal implants,

instruments and processes

Benjamin Franklin Lightning rod, Bifocal

glasses, Urinary Catheter
James Dyson Vacuum cleane
Henry Ford

mass production of cars

Quadricycle, Assembly Line

At every stage of a progressing mass market invention, it only needs just
enough funds to reach the next stage. Once the invention reaches the
next stage, it would automatically be much more attractive to investors
and customers than the previous stage. After the invention reaches the
proof of concept (POC) prototype stage, it will develop its own traction to
move ahead for commercialization. Fund raising for an invention is most
difficult when the invention is between the idea stage and the prototype
stage. It's here where citizens should show the courage to grab the oppor-
tunity to fund a great product that's about to change the world. Nothing
gives higher returns to investors than money invested in inventions and

new technologies as seen below.

$148 million
$1.7 billion

$10 billion

$13.9 billion

$200 billion



Because of moral obligation: In 1800, average global life expectancy
was only about 30 years. Today, because of scientific revolution, global life
expectancy is about 70 years. Thus inventions have more than doubled
our life span. Thus what we owe to our parents and society for giving us a
life span of 30 years during 1800s, we owe to inventions for giving us
another 40 years plus, that too of much better quality than the 30 years of
1800s.

Because it makes you jump out of bed when the alarm bell rings
in the morning: Most of us have difficulty waking up when the alarm
rings in the morning. It's because most of us do mundane jobs or our jobs
aren't intellectually exciting enough or we don't like the method of
education in schools. Every invention that's being prototyped, progresses
every week in a little but exciting and slightly unpredictable way. This
feels like watching an Olympics match that your family member plays. It's
nail biting in a positive way. When the alarm rings at 6 in the morning, you
don't feel a good morning, you feel a great morning because your are
back to life fully conscious that you are part of a team making a world
changing invention. How can anything feel better than this? It's a waste to
live a life without experiencing this bliss.

Because it gives you a life of pride and contentment: Every major
invention creates hundreds of factories and millions of permanent and
positive jobs. It is said that invention of the automobile by Karl Benz,
directly or indirectly created 20 percent of all of today's jobs globally.
Knowing that you are giving back to society, helping millions by creating
jobs resulting in permanent prosperity and peace in the world is a great
source of pride and contentment. People having an abnormally great
purpose in life and something great to look up to, are known to live
healthier, happier and longer.

Because funding inventions are actually the safest investment, if
done properly: People wrongly think funding inventions are highly
risky. Actually the opposite is true. Not having inventions for a long time
is highly risky because it would eventually saturate markets for existing
non consumable products/services, result in economic slowdowns
because of decline in sales that could lead to global trade barriers/dis-
putes and even war. There was economic recession/panic or stock market
crash in the United States in 1901, 1902-1904, 1907, 1910-1911, before
first world war and in 1923-1924, 1926-1927, 1929-1933, 1937-1938 ,
before second world war.

In a world of single headed spanners, is there any risk in funding the first
double headed spanner? All complicated looking inventions could be
broken down to several segments, with uncertainty in some segments.
But for the expert in each segment, there is no uncertainty in the outcome
of his/her segment. Thus if investments in inventions fail, it's not because
funding inventions are risky, it's because the investor consulted the
wrong 'expert' or chose to fund an invention that doesn't have a big
enough market size. Investments in real estate, construction, entertain-
ment, stock market and many other domains could crash in the event of

wars, global disputes or natural calamities. Not so for inventions.

Millions of people using bicycles would create and sustain millions of jobs
in the bicycle and spare parts manufacturing industry, whether there is
war or not.

Because even if you lose one percent of your assets, it wouldn't
affect your living standards: It's very difficult to imagine the outcome
of a properly researched engineering experiment becoming absolutely
useless. Even if the experiment fails to achieve the predicted outcome, the
learning from the experiment could increase the chances of reaching the
intended outcome in the near future. Remember Edison's famous
statement that failure of hundreds of materials he used as filaments, was
the only way to reach tungsten and thus he doesn't consider all the burnt
out candidate filament materials as failure. Assuming that the invention
you funded, in the worst case scenario, didn't give you the expected
outcome in the expected time span, loss of one percent assets don't
change your living standards and you can still live with pride of doing
your duty and die with the hope that somebody in future will make use of
the learning from the experiments you funded, to create an even bigger
invention. This is the history of all inventions. All inventors who succeeded
could succeed only because they learnt from the outcomes of past experi-
ments. If done right, there are no failures.

Because it gives you a positive addiction: The older, more informed
and experienced a person gets, greater is his/her need for meaning and
intensity. People who are unable to achieve such meaning and intensity
get bored or depressed or resort to addictions like alcohol, smoking,
drugs etc, to get that kick feeling, even if it destroys their health. Nothing
gives a better kick than observing an a high impact invention quickly
evolving from idea to prototype to a mass market product. When you are
actively involved in promoting an invention either as an investor or as an

inventor, you simply don't have time for stupidity, mediocrity, gossip,

office politics or bad habits that are detrimental for your health.




Comparing major inventions in a 20 year period from 1876 to 1895

and 2000 to 2019

Below mentioned are 10 major inventions made in a 20 year period from 1876 to 1895

Since the average Gross World Product (GWP)
for the period 1876 to 1895 was approximate-
ly $800 billion and the average GWP for the
period 2000 to 2019 was approximately $60
trillion and given the fact that the world has
spent much higher percent of its GWP on R&D
in the later period than the earlier period, it
could be safely assumed that the world spent
at least 100 times more money on R&D during
the period 2000 to 2019 as compared to the
R&D spending for the period 1876 to 1895.
Thus proportionally speaking there should be
about 1000 major inventions during the
period 2000 to 2019, that are comparable to
the above ten inventions. What are these 1000
world changing inventions, if they exist?, who
are those 1000 plus inventors who are sup-
posed to be household names by now? Of
course about a million patents were granted
in 2019 globally, but | am not able to see a

single major

invention invented during the period 2000 to
2019, that has impacted the world, created
new industries and markets as the above ten

inventions.

| am not able to see any report online of gov-
ernments giving money directly to the above
inventors for developing their inventions at
the idea stage or at the POC prototype stage.
However it's known that almost all of the
above ten inventions were given patient capi-
tal by citizens like you and me, not for charity,
but for profit, as mentioned in the last para-
graph of this article.

Ending comments: Fellow citizens, if you
want to give more than what you took from
this world, the time to act is now. Ask your rela-
tives, friends, classmates, professors, neigh-
bours of anybody working on an invention
that could solve a mass market pain point. If

you can't find good inventions, wait



till you find one that is a WORLD's FIRST and
has mass market potential. Announce
through newspaper advertisements and
social media that you (and your friends) are
willing to fund high impact inventions. Mail
top 200

colleges/research institutes and ask the prin-

your offer to engineering
cipal/dean to publish your offer on college
notice boards. Meet the inventors, study the
inventions being developed, consult experts,
set a deadline (30 days, say) and put in the

money on the best invention, be patient and

wait for the wonder to happen in a few years.

If inventors, citizens and private companies
could come together to successfully fund
and develop ten world changing inventions,
at a time when the world was about 75 times

poorer than today, why can't we do it now?

Bertha Benz, wife of Karl Benz funded R&D of
the world's first automobile. Elisha Gray's first
telephone prototype was funded by Samuel
S White, a dentist in Philadelphia

Pennsylvania based engineer, George West-
inghouse funded development of the
world's first induction motor by Nikola Tesla.
Eugen Langen, whose father was a sugar
industrialist funded Nikolaus Otto's R&D on
internal combustion engines. In 1998, Andy
Bechtolsheim became the first investor of
Google when he wrote a check for $100,000
during his first meeting with the founders,
Larry Page and Sergey Brin, that lasted only
30 minutes. By 2010, this $100,000 invest-
ment became $1.7 billion, an increase by
17,000 times in just 12 years.

Your turn.

About the author: Praveen Vettiyattil is him-
self an inventor, engineer, public speaker and
CEO of YCI Technologies Private Limited,
Thrissur, Kerala, India. He holds a masters
degree in engineering from a leading Ameri-
can university and could be reached at vetti-
yat@yahoo.com. You can read more about
him on the link www.youcaninvent.org or

google 'You Can Invent.
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A Metro Station building is a unique structure with Underground Metro Station/Above
ground/At Grade, Interchange Station/Transfer Station, Tunnel: Single / Dual type and Build-
ings-Stabling yard, Inspection & Light Maintenance sheds, OCC.

N

Most of the MEP systems require three types of space

requirements-Space for Installation, Space for Mainte-

nance & Space for future replacement. So what'sthe main

problem with providing adequate space? Simple answer

is Budget and Limitations. MEP Space means costly civil o
work such as M&E Plant rooms, Shafts and Voids leading

to increase in building height and area. More Steel and

Concrete. In Metro Stations, MEP space means taking

away valuable functional & commercial areas. Therefore g
Clients & Consultants demand such spaces to kept to a

minimum because such spaces do not bring ROI. There

are several reasons to why MEP space availability

becomes a combat/war with Architects & other discipline

Engineers.

For any Metro Station building design, call it a Building Ser-
vices design or MEP (Mechanical, Electrical & Plumbing), they
play an essential role in operation and of functioning of
buildings to intended use. As design-engineers, experience
the challenges due to space constraints because of the size,
quantity and sophistication in MEP.




1- Design Allowances:

It is a general issue, that spaces are finalized at
a very early stage during conceptual design
based on Rules of Thumb for Equipment & Sys-
tems Sizing. Requesting for more space at later
stages can lead to escalation, redesign and
increase in budget. All can lead to client resis-
tance & mistrust of the design team.

2- Redundancy in Equip. & Systems:

This is a requirement to increase size and/or
capacity that varies up to 30 % usually added
on equipment and systems that allows chang-
es to buildings size or usage without the need
for major changes to MEP services. In theory, it
sounds great. The result is bigger equipment,
which takes up a space.

Personal Achievements in 2020 during Pandemic:
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Light is the form of energy which enables us to see the world around us. Visible light which we see is only a small portion of the electromagnetic spectrum which
includes others like radio waves, micro waves, infra-red, visible, ultra violet, x- ray and gamma rays.

On earth, the most important and the most vital source of light is the Sun. The sun produces light by the atomic reactions taking place in it which release a huge amount
of energy, which is radiated in all directions. A part of this radiation reaches earth as light and heat which we know as sunlight. It was the only form of lighting known

for the world in ancient times.

The earlier light sources

The invention of fire paved out ways for providing illumination during the dark
nights, provided the warmth against cold, and also protection from the animals
during the early periods of human development. The first records of fire-making
appear in the Neolithic period, about 10,000 years ago and fossils suggest
Neolithic man carried flints, pyrite, and dry powdery fungus for tinder to make
fire. Oils began to be used around 4500 years ago in Ur, Mesopotamia. The
evidence of candles dates back to the Roman times, around 1st century AD.
There occurred developments in the type of material used for making the
candles and paraffin was invented in 1860 which made the candle to be cheap.
The world then saw gas lighting which used coal gas and in parallel there was
the use of kerosene which was initially distilled from coal and used for lighting
purposes. Kerosene still continues to be used as a light source in many develop-
ing countries. Arc lighting was the next in line with the method of producing
light by electric arc between carbon between rods of carbon. Both gas lighting
and arc lighting rose and fell in the 19th century. The invention of incandescent
bulb by Thomas Alva Edison changed the way humanity saw light. This first lamp
had a filament, a term which was first used by Edison, which produced
white-heat. After much experimentation, Edison settled on filaments made from
bamboo for the commercial version of his lamp. Between 1880 and 1920,
incandescent lamps were significantly improved by new technologies that made

them more efficient.



Some important terminologies related to Lighting:

Luminous intensity (Candela): Luminous intensity is a measurement the light
radiating from the lamp in a particular direction, disregarding the intensity of
light in other directions.

Luminous Flux (Lumens): The perceived total amount of useful light from a
source is the sum of the Candela measurements in all directions. It is measured
in Lumens (Im).

Illuminance (Lux): The perceived brightness of the light falling on a surface
illuminated by the lamp and is measured in Lumens per square metre or its

equivalent, Lux. lllumination values will decrease with distance from the lamp

The incandescent bulb had a very low luminous efficiency of typically 1-4% with
the large part of electricity being converted to heat rather than light. This led to
other forms of lighting such as the fluorescent lamps in which mercury vapours
were excited by the electric current which caused lamps to glow by fluores-

cence.

The present technology- LEDs

LEDs are the latest updation to the lighting industry. Though they were
developed in 1950s and were in use, it was in 1994 that Prof Shuji Nakamura
invented the ultra-bright blue LED using the semiconductor compound Gallium
Nitride. This revolutionised the lighting industry, and Shuji Nakamura was
awarded the Nobel prize for his invention. The blue LED along with yellow
phosphor, produced the world’s first white LEDs which is in use today. The LEDs
are very efficient, the latest research has shown power efficiency of 200Im/W

and research still continues to increase the efficiency of LEDs.

and are not generally useful in describing lamp performance unless a distance is
quoted.

Luminous Efficiency (Lumens per Watt): This is a measure of how much total
effective light in all directions (Lumens) is produced per Watt of electrical power
consumed.

Correlated Colour Temperature (CCT): The colour output of a lamp/luminaire
expressed in reference to a black body temperature on a Kelvin scale, where
typically a cool white colour corresponds to 6000K, warm white colour

corresponds to 3000K and so on.

A comparison table can be drawn to point to the power efficiency and

lifetime for LEDs with other lighting technologies.

LEDs are the present of lighting industry and they are now available in all sizes, shapes and forms to conform to the requirement of all lighting needs, be it indoor or

outdoor, or architectural or decorative applications. The LED systems are combined with more energy saving methods and used in conjunction with suitable dimmers,

controllers and automation systems, which makes it even more efficient. Many construction projects now require all lighting installations to be in LED and be used with

these controlling systems so as to be deemed green buildings. Technology has advanced at a very rapid rate and now, we have the Li-Fi system, where LED lamps are

used to transit other signals or put another way, they serve as communication channels. The LED technology is still growing increasing efficiency, bringing out new

luminaires to meet the demands of the world ahead.
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The Middle East is endowed with worlds largest oil and gas resources; about
60% of world’s proven resources of of oil and 30% of gas resources exist in this
region. The middle east retain enormous mines and minerals resources with
some of the most complicated and variable geological textiles, iron, copper,
coal, cement and other minerals. Mass reservoirs of minerals resources, chemi-
cals, agricultural and animal products, textiles, metals, foodstuff with ever
increasing products of region, have all turned the Middle-east economy into a
boosting economy where need of freight transport in particular rail transport
as one of the cost effective and effective mode is deeply felt.

Many countries are experiencing large demographic shifts such as population
growth. With youthful demographics, these states need better infrastructure
to support employment and further economic development. Developing
railway infrastructure is back on the agendas of governments across the GCC
(The most prominent countries in the Middle East are the Arab Gulf states,
which with the exception of Iraqg, make up the Gulf Cooperation Council).
There is a healthy and encouraging portfolio of ongoing and pipeline projects
which, once completed, will have potentially significant and far reaching
effects for individuals and commerce. Yet the true measure of success will only
really be quantified not solely by reference to contractual milestones and
economic indicators but by the projects’ social impact and the positive

legacies they leave for generations to come.

The Benefits

Despite the many challenges and complexities associated with developing rail
projects, there are also potentially a number of far reaching, long term
benefits. One obvious benefit of developing the rail infrastructure that
enhanced railway links enable individuals, goods and services to be transport-
ed more easily and effectively both within and between GCC states. More
efficient and cost effective transport for people, goods and services will
contribute to developing tourism and commerce in the region, thus enhanc-

ing the region’s economy.
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The primary mode of freight transport is currently by vehicle, which can be
slow, inefficient and expensive, as well as environmentally damaging. Use of
rail will enable greater quantities to be transported within a shorter period of
time and at less cost, facilitating more efficient trade. Railway hubs will
require staff to operate and maintain the facilities. There will also be a need to
service both staff working at and passengers travelling to, from or through
such transport intersections, creating employment, retail and other invest-
ment opportunities. Developing rail transport in underdeveloped areas can
act as a catalyst for regeneration, for example by connecting urban hubs with
remote rural areas. If planners can ensure that they interconnect these
regions with other transport services, such as airports, ports and other local
transport infrastructure, this can help encourage inward investment and
economic growth in such areas. The environmental benefits must also not be
overlooked. Whereas presently the majority of passengers and freight are
transported within and between GCC states by either road or air, rail invest-
ment will eventually enable a greater volume of people and goods to be
transported in a single journey, reducing the amount of heavy vehicle traffic

on roads and lowering the average carbon footprint per journey.

Transit projects take shape in
cities across the GCC

United Arab Emirates: In Abu Dhabi, there are currently seven metro and light
rail projects under construction. Abu Dhabi is planning to develop a 131km
metro network, which includes underground sections totalling 18km. Two
light rail lines are also planned along with a BRT system. Phase 1 is slated for
completion in 2020 and will span 60km. Subsequent phases will add a further
70km. The project is expected to cost around $US 2bn.

Dubai is extending its metro Red Line by 18.5km along with two projects
ahead of Expo 2020 in Jebel Al. A 20.6km Green Line extension is also planned
for completion by 2020 along with the next phase of the Al Sufouh Tramway.
Saudi Arabia: The first section of Riyadh’s metro system is expected to open
this year. The network will comprise six driverless lines totalling 176km with 85
stations. Riyadh has seen exponential population growth over the last three
decades and is expected togrow to 8 million people in the next 10 years. The
system will be a fundamental pillar of the acity’s transport network. The city of
Jeddah is planning four metro and five light rail lines. Construction is expected

to begin on the first phase of the 149.5km metro network this year.
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Qatar: The capital Doha began construction of the first phase of its metro
network in 2012. The initial sections of the Red, Green and Gold lines
completed by 2020. The network will ultimately consist of four lines with an
overall length of 300km and 100 stations. Doha metro will be an integral part
of the country’s national transport network, with trains operating at
100km/h, making it one of the fastest driverless systems in the world.

Lusail’s four-line 38.5km light rail network is another key Qatari transit project
set to take major steps forward this year ahead of the football World Cup in
2022.The network will include a 10km underground section and is forecast to

carry 50,000 passengers per day by 2021.
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Kuwait: Kuwait City is planning to build a metro network at an estimated cost
of $US 7bn. Five lines are currently planned which will span 91.4km. The
government will own 10% of the project and raise 50% of the funding
through an initial public offering (IPO). The remaining 40% will be held by
private developers.

Bahrain is planning to develop its first metro project, at an estimated cost of
up to $US 2bn. The project will have a total length of 109km and link the
region with the King Hamas Causeway. It will be built in four stages and use
driverless trains capable of carrying up to 43,000 passengers per hour across
20 stations. The project will be developed under a PPP model, and tenders are
expected in the final quarter of this year.

Oman: is exploring options for light rail in Muscat as well as a national passen-

ger network. However, these plans remain in the early stages.

*




Introduction:

Qatar is big transformation in the terms of economic growth, Infrastructure,
and the development of its built environment, these changes can be attribut-
ed to the discovery of petroleum resources among other factors. In the 20th
century, Qatar economy was primarily categorized by fishing and pearling.
However, the discovery of oil reserves in the 1940s has massive development
into one of the biggest polygonal economies in the world.

This article exposed an overview of Qatar development journey and outlining

about the economic, Construction & Business status.

Qatar Construction Economy:

Qatar is the world’s largest gas producer, second-largest gas exporter, and largest exporter of liquefied natural gas .QATAR has maintained its

position international richest countries based on in his economy and GDP per capita. Petroleum and natural gas are the cornerstones of

Qatar's economy and account for more than 70% of total government revenue, more than 60% of gross domestic product, and roughly 85%

of export earnings..

Construction, Oil & Gas, Infrastructure Development in Qatar:

X In the year of 1939, Qatar discovered oil and by 1940 the country
had started producing 4,000 barrels a day.

X In the year id 1950s This led to greater urban development with the
Construction of roads and the entry of cars into Qatar.

X In the year of 1960s Qatar’s traditional housing typology, the
courtyard house, gave way to the development of mid-rise buildings and
small compounds.

X In the year of 1971 Qatar gained independence from being a British
Protectorate, which led to the formation of the Ministry of Municipal Affairs &
Agriculture, an organization that commenced overseeing urban develop-
ment. This department hired Llewelyn Davies, a famous British architectural
and planning firm, to create a master plan that consisted of building a
modern city center, multi-story residential units for laborers, recreation
facilities, commercial office spaces, residential extensions and more.

X In the year of 1980s, Doha built its first high-rise developments,
with buildings that were higher than 10 stories. The city also developed
separate housing programs for Qataris who did not own land, educated
Qataris with university degrees or Qataris working in the public sector, and
expatriates working in public sector.

X In the year of 1990s, entities other than the Ministry of Municipality
and Environment, like semi-private and state-owned agencies, were allowed

to approve their own projects for the first time.

X In the year of 2000s, the Foreign Ownership Law, which allowed
foreigners to own property for 99-year leases in Lusail City and The Pearl-Qa-
tar was established. Also, mega projects in areas like education, culture, and
sports came into being, such as the Aspire Zone, which was the first mega
project in the field of sports.

X In the year of 2010, Qatar has focused on expanding its architecture
and urban planning projects and also working on conserving its rich architec-
tural tradition. A key example of this is the Msheireb Downtown Doha project
that focuses on renewing and conserving the historical downtown of Doha.
X From the duration of 2010 to at present 2020, Qatar massive
developed in all sectors. Construction of towers and high-rises in the Al-Daf-
na area, Construction of Hamad International Airport one of the largest
airports in the region, Qatar Rail, Existing projects to improve and develop
different roads in the country, new Doha Port, with a total capital of 27 billion
riyals, Qatar National Convention Center, Lusail City Project, Construction of
Stadiums.

The discovery of North Field (a natural gas field) in 2013 has been a significant
factor in Qatar's economic growth. North Field lies off the north-east shore of
the Qatar peninsula and covers an area of more than 6,000 square kilometres,

equivalent to about half the land area of the State of Qatar



. Finally the future vision of 2030 Qatar plan for Massive in construc-
tion, Modernization and preservation of traditions, The needs of this genera-
tion and the needs of future generations, quality of the expatriate labor force
and the selected path of development, Economic growth, social develop-
ment and environmental management. As per Qatar National Vision 2030,
one of the goals for a better socio-economic future of the country includes
having a world-class infrastructure backbone. The estimate that is set for
Qatar’s major infrastructure projects is 21.6 billion USD. And 2.7 billion USD
Qatar-Bahrain causeway, which will link Qatar with the island state of Bahrain.
Construction of New Doha International Airport is already done.

A German firm, Deutsche Bahn also plans to design Doha Metro. Currently
partially Operation and, it is under construction.

Time Line Over View Chart :
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Business & Construction Projects in Qatar

In view if Qatar Vision 2030 gas produced is processed to produce LNG,
gas-to-liquids, natural gas liquids and other gas-related industries, in
addition to pipeline gas for export. The first gas is expected to be produced
by the end of 2023. As a result of its economic success, and its commitment to
hosting the 2022 FIFA World Cup, Qatar is undertaking an impressive array of

infrastructure and industrial projects.

The North Field expansion will increase Qatar's LNG production capacity from
77 million tonnes per annum (Mtpa) to 110Mtpa, which accounts for an LNG
production capacity increase of approximately 43 per cent. Qatar expects to
produce 126Mtpa of LNG by 2027, an increase of about 64 per cent. The
expansion is considered one of the world's largest and one of the energy
sector's most lucrative projects

The slowdown of hydrocarbon growth is attributable to the large expansion
of extraction and the processing of these resources coming to an end.
long-term ambition and Qatar has reduced the rate of growth of its LNG
exports in previous years, it also wants to ensure that revenue from these
industries remains as high as possible so as to continue developing
infrastructure for the World Cup in 2022 and to meet Qatar's National Vision

by 2030.

Qatar's national debt will fall gradually until 2023, from 58.3 per cent in 2019
down to 45.9 per cent in 2023. In a statement regarding Qatar's 2020 budget,
the Finance Ministry confirmed that the budget allocated to major projects in
Qatar increased by 1.9 per cent from the budget plan for 2019, to US$58
billion. The statement said the increase in budget "...highlights the country's
commitment to timely complete the projects in leading sectors, including
healthcare, education, and transportation, along with those related to the

hosting of the FIFA World Cup in 2022

The main public projects that the government is currently

undertaking include:

Sports sector and 2022 FIFA World Cup stadiums: construction
gsts to amount to between US$8 billion and US$10 billion. In addition, up to
US$200 billion is being spent on wider infrastructure required to host the
2022 World Cup. This is primarily focused on the completion of stadiums in
Lusail, Qatar Foundation, Al Rayyan, Al Wakrah and Al Khor in addition to
other sport and facility projects. Qatar completed the Khalifa International
Stadium, its first stadium, in May 2017;

@ Qatar Integrated Rail: a new US$40 billion railway and metro
system, including urban metro, high-speed passenger railway and freight
line;

@ Ashghal Expressway Programme: the public works authority's
US$20 billion project to develop a number of major motorways to relieve
traffic congestion. These include the Al Bustan Highway, Orbital Expressway,
Al Rayyan-Dukhan road and the Al Khor Coastal Road;

[ ] Ashghal Local Roads and Drainage Programme: the US$14.6 billion
project under which Ashghal will complete a network of roads, drainage,
utilities and related infrastructure;

® Hamad International Airport Expansion: the project budget is
US$15.5 billion for an additional 400,000 square metre extension of the
existing airport terminal;

@ Lusail City Development: a residential and commercial waterfront
development valued at US$45 billion;

o Msheireb Downtown Doha Regeneration: a project valued at
US$4.5 billion. Msheireb will be the first fully sustainable downtown regener-
ation project, conserving yet modernising the historical downtown of Doha
in a mixed-use development;

® New Port: design and construction of food security facilities and

warehouses valued at US$439 billion;



[ ] Bul Hanine OQilfield Redevelopment: the US$11 billion Qatar
Petroleum project to boost crude oil production in Qatar through new
facilities expected to double the capacity of the oil field;

® Barzan Gas Development: the US$10.3 billion Ras Gas project to
increase gas supply to the domestic market;

& North Field Expansion: the $35 billion project, which will increase
Qatar's LNG production by approximately 43 per cent;

® Al Kharasaah Solar Photovoltaic Power project: the $462.3 million

project with a net capacity of 800 megawatts will reduce 26 million tonnes of

CO2 during the project's lifetime; and

The future phases involve an expansion of phase one, initially with the

Ashghal Design, Build, Finance, Operate, Maintain and Transfer
® 9 9 P introduction of an additional line (Blue) and the expansion of the existing
tender: the public works authority's project to provide approximately 4,000
P ys proj P PP y ones, with more than 72 additional stations connecting the capital and the
parking bays for vehicles o
suburbs of Doha. The first expansion is due to be completed by 2026
[ ] Major Residential & Non Residential Projects, HIA City 36.4 QAR

Billion, Electric car plant -32.8 QAR Billion, Ras Laffan Industrial City - Conclusions:
Concept stage 21.8 QAR Billion , Barwa City phase 2 - Concept stage 5.5 QAR . . . . . .

Finally Based on Qatar nation visions, Economic, New Projects at various field
Billion, North Field Development 4.4 QAR Billion, Katara phase 5 2.9 QAR . . . . .

and construction & Engineering remaining will very strong, towards the
Billion.

journey of 2030 Vision. For Businessman and investor, Qatar has facilitated
® Major Infrastructure projects ; Sharq crossing 43.7 QAR Billion, . o .

given a lot of relief in agreements and shares to develop the economy in part
Desalination plant —10.9 QAR Billion, North road phase 4 -1.6 QAR Billion

of construction sectors to achieved their vision.
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THE SUN IS THE FUTURE:
SOLAR STEAM GENERATION
AND APPLICATIONS
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INTRODUCTION :

The industry and the Building sector takes up a majority of total energy consumption
world-wide and the heat accounts for the major portion of this energy. Again about 90 % of
this heat is generated from burning the fossil fuels like Coal, Gas and Oil thus greatly contrib-

uting to the emission of Greenhouse Gases leading to environmental Pollution.
Why solar heat? Why solar steam?

e The Sun is the naturally available most powerful source of energy. For example, Doha
Qatar has approximately 2500 kWh annual average irradiation value which is among the
highest in the world. Qatar has easily got more than 330 days of abundant sunlight annually.
°® We can harvest three times more energy from the Sun than the Photovoltaics.

® We can save the emission of huge amount of greenhouse gases and contribute
towards saving the environment.

® We can save and promote Green Economy and Green Jobs.

® During sunny periods the solar system delivers the steam, the existing boiler load can
be reduced.



/Y

Principle of Fresnel collector
Named after Augustin Jean Fresnel (1788-1827), a French Physicist, who developed this lens

/ mirror.

Linear Fresnel reflectors use long, thin segments of mirrors to focus sunlight onto a fixed
absorber located at a common focal point of the reflectors. These mirrors are capable of
concentrating the sun’s energy to approximately 30 times its normal intensity. This concen-
trated energy is transferred through the absorber to heat up fluids or evaporate water for

direct steam production.

Concept of Solar Concentration ® Concentration of Solar Radiation by Sun Tracking
Mirror Rotation with high degree of precision by
— encapsulated special purpose motors.
Steam generation in the receiver
High Degree of pre-fabrication
MMMMM Modular and adaptable system

Ideal rooftop design

Low wind influence

Low weight



How will the Solar Steam combine with other system?

integration for Steam Generation



EXAMPLE Steam Drum The link between solar field and steam consumers

Integration for Hot Water / Thermal Oil Applications



Integration for Solar Cooling

FULLY AUTOMATION OP-
ERATION

TWO-STAGE ABSORPTION
CHILLER

COP >1

STEAM OR HOT-WATER
DRIVEN (TEMPERATURE = 150C)

Solar Steam System



IEI Qatar elects new office bearers

Sunday, April 8, 2018 GULF TIMES |
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Annual general meeting was recently held by Qatar chapter of The Institution of Engineers, India
(IEI} 3t the [ndian Cultural Centre. The maabing was attendad Dy 34 member enginears,
Anirudana Kuikarni, Honourary Chairman of IEL welcomed the gathenng and appreciatad the
efforts and actrve participation of all engineers in the activities of the chapler. Dipak Dahake,
Honourary Secretary, gave a presentatiaon on e chapter's activities for last bwo years which
Includid technical serminars. workshops and Engineers’ Day celebrations.

It was unanimously agread, in the meeting, that the presentation of audited accounts and budget

Peninsula

QATEES DALY NEWSRARE K

Spots Life Style ~  Views ~  Doha Today ~  Entertsinment ~  In

IEl Qatar Chapter elects new office hearers
2 OF dpr 2008 - (021

The Peninsula

DOHA: The Institution of Engineers India {iEl) Catar Chapter hald an annual general meeting (ACM) at the
Indian Cullurai Cendre, racently. The AGM was attended by 34 membar enginears.

Hongurary Charman Engr Aniruddha Kulkarnl welcomed the gathering and appreciated the efierls and
aciive participation of all engineers in the funcligning of the chaplar

Engr Dipak Danake Secratary, gave 8 presenlation on the chaplers achivities Tor Me last ivo years which
mcluded 1echnical seminars workshope and Engimeers’ Day Celgbrations.

K was unanimousk agreed Ihal sudied account: and budge! wil be presented by tha treasurar, Enge
dhay Dukkipati. upon his ity in Doha, through a separaie AGM.

Engr Seenu Pillai. Election Oficer, conducied an alection for new 12 mamiers’ axecutive commitize where
26 members contested.

As cusfomary, culgaing chawman proposed names for ofice bearers and new execufive commilise
memicers unanimoushy selected office bearer s for next hwe years term dunng a meeting heid at ICC an Apnl
4

The newly elecled officials ara. Engr Abdul Salhar, Chairman; Engr Niranjan Limaye, Secretary and Sajeeth
Genega Treasurer

The Incoman( Chairman, emphasised on continuing 1ha lagacy as a mast dynams overseas chapler of IEI
for beanefit of the enginaering fraterndy in Qatar

would be presented by Venumadhav Dukiipatl, Honorary Treasurer, In the next general mesting.
Seenu PIllal, Election Officer, conductad the dlection for the new 12-meamber executive committes
of the Qatar chapter. The election was contest Dy 26 members i [otal. The outgoing chairman
proposed the names for the office bearers and new executive committee members unanimausly
selected the office bearers for next two years duning a separate meeting neld at 1ICC [ater. Abdul
Sathar was elected as Honourary Chairman, hrangan Limaye as Honourary Secretary, and Sajeeth
George as Horouraray Treasurer.

COMMUNITY

IEl Qatar chapter holds technical seminar on corrosion control
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IEl AGM focuses on engineers’ professmnal development

mumum George, hoaorary treasarer, T
the for the r -
THE Instinis of Engi year 201819, - WHE “ :

forthooming programme and  of Qatar, -
requested members to enrol One of the major activities
for corporate membe of the institation & halding
Formes treasurer Er Venu techniu!andwul—
m_b ” A

year 2015-18 Er Sajest neers regularly. Participants t the 26th Annual Genaral Bedy Mesting of the: Instiution of Enginesrs (India), Qaiae Chapler, on Monday
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|El seminar discusses impact of digitisation

TRIBUNE MEWS NETWORN many areas in the lifecyde of
THE Institution of Engineers ' i i ginceri oonstruction
in engineering,
, Qatar Chapter, held and operations of boilt envi-
a seminar on ‘] Trans- ronment swh as applieation
formation: A New Industrial of [oT and Al
Revolution’ 1o mark gist En- Guest speakers at the sem-
Rotana inar were Ni jan Nehruji
ms‘:z.m%zs., directoe of Conserve Green
Building & MEP Solutions;
l:yuvermomanber and KM Bazecth
neers. IE, Qaiar Chapter, USGBC LEED Fasculty, Cer-
i o AE Cartibed
mwmyo& Auditor, RAE
ebrutions year. Bullding Energy Assessment
IEl's Honorary Chair- Professional and Consultant
man Abdul Sathar welomed In the last 27 years of it ex-  in the development of agri-  operstions of tmih envirom-  in Green Boildings.
the gathering and introduced istence, the jon has culhmwe and food processing, ment at every stage from site Prominent oth-
the guest speakers. He also become one of the most ac- education and survey, ers who attended the sami-
stressed the importance of this  tive and resourceful healthcare, information and project management to pro- nar were Sunil Kulkarni and
seminar hix chapters of the Institution, ornmuiction technology as  curement, - Shyam Sundar.
The IFI, Qatar Chaplor, He also on the active  well as sirategic Indnsiriea snch  ing, project communication Sathar also invited mem-
was established in July, 1991, mlepluyu:lhy.@hrChnp 2s nuclear, space and defence.  and fecilities management. bers to the next 5ust
for the benefit of its members pw@amal The seminar discussed The construction industty Day celebration which will be
residing and mwmﬂl bow digitalisation has influ- has already started ing bheld st Radisson Blu Hotsl,
neering profession phynanisniﬁmnlmb enced development and  the benefits of digitisation in  Dyoha, ou September 24,
1) GULFTIMES. .........
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IEl holds seminar on passive fire protection
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IEI-Qatar Chapter organises annual
Engineers’ Day Theme Seminar

THE PENINSULA
DOHA

The Institurion of Engineers India
(IED) - Qatar Chapter conducted
the 52nd Engineers’ Day Theme
Seminar on ‘Engineering for
Change’ recently at the Oryx
Rotana Hotel, Doha.

This annual engineering
seminar. arganised prior to Engi
neer's Day celebrations, was
well-attended by over 100
member engineers across
various disciplines.

This overseas chapter of [El

profession in Qatar. Over the last
27 years of operation, this chaprer
has now become the most active
and resourceful overseas chapter
of the Institution of Engineers
India. Addressing the event.
Chairman of [El Qatar Chapter.
Engr. Abdul Sathar. said that Qatar
Chapter continues to play an
actlve role In the professional
development of its member
engineers,

Engr. Vikash Sananda’s
thought-provoking and enriching
talk rook the audience through a
remarkable journey showcasing

prehistory to the modern age.
Engr. Vikash stated that “Humans
have alwavs engineered  bring
about change. and that change has
moved us o engineer and
innovate”. The Qatar Chaprer of
TEI will be hosting the Centenary
International Engineering Con

gress on September 26 and 27 ar |

Quatar University In Doha cele-
brating the 100th year of the 1EI
headquartered in India,

The theme of the Congress is
‘Smart Engineering — State of the
Art Technologies in Oil & Gas and
Infrastructure Development’

The celebrartion shall be the
first-ever overseas event of the
Institute and is being held in

was established in July 1991 for the
benefit of its members residing
and practicing the engineering

the evolution and application of
human ingenuity spanning over
four million vears - from

The Chairman of IEI Qatar Chapter, Engr. Abdul Sathar, presenting mementos to keynote speakers,
Engr, Vikash Sananda and Dr. Yagnesh Gohil.

partnership with Qatar University,  Engr. Abdul Sathar also announced  September 27. 2019 and invited
Qatar Foundation, and College of  that the 52nd Engineers Day cel all the professional engineers
North Atlantic Qatar. Chairman,  ebration would be held on  across Qatar.
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1IEL, BPQ pay homageto
Animesh Chandra Sarkar

Animesh Chandra Sarkar, a
prominent leader of Indian
community in Doha and Doha
resident, recently passed away in US,
where he was undergoing a cancer
treatment. Institute of Engineers
India (IEl) Qatar Chapter recently
paid homage to Animesh at Ashoka
Hall, Indian Cultural Centre.

Bangiya Parishad Qatar (BPQ)

also organised a condolence
meeting with its members in the
presence of IEl Engineers. Abdul
Sathar, Chairman of [El: Milan

Arun, President of Indian Cultural
Centre; and Jayati Maitra, from
Bangiya Parishad, along with other
committee members and engineers
attended the condolence meeting.
Animesh joined Shell Qatar as an
Electrical Engineer in 1978. Sarkar

was the Founding Secretary of

IE| - Qatar Chapter and Founder
member, Former President and
Adviser of Bangiya Parishad Qatar,

a socio-cultural organisation of the
expatriate Bengali community in
Qatar. Animesh Sarkar leaves behind
his wife Rita Sarkar, son Anwesh
Sarkar and daughter Piu Sarkar, who
are currently settled in Canada and
United States.




IEl organises technical seminar

200 GULF TIMES | 7

The Instrution of Engineers Indla (IED-Qatar Chapter was recently conducted a techrical seminar
on ‘Blockchain Technotogy & its Applications’ at Ashioka Hall Indian Cultural Certtre. Some 80
members of IEI attended the seminar.

Abdul Sathar, Chialrman of IEI, welcomed the gathering and introduced the guest speakers,
Speaking on the occasion, Sathar sald that [E] Qatar Chapter is playing an active role In the
professional development of Its member engineers. He said that IE( plays a significant role for
the developrnent of various sectors, Including agriculture and food processing, infrastructure,
education and healthcare, information and communication technology. critical lechnologies and
strategic industries, Incuding nudear, space technology and defience tachnology with Brger

Nation = 05

QU, [El congress discusses key role of
sman engmeermg in ml & gas sector
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The workshop was conducted by Muddassar All Balg. He said, "We will own the data that
belongs o us. As revolutionary as It sounds, Blockchain truly 1s @ mechanism ko bring
everyone to the highest degree of accountabiiity. No more missed ransactions, human or
machine errors, of even an exchange that was not done with the consent of the parties
Involved, Above anything else, the most critical area where Blockchaln helps is to guarantee
the validity of a transaction by recording it not only on a main register but a connected
distributed systemn of registers, all of which are connected through a secure validation
mechanism.”

Abdul Sathar felicitated Muddassar on the occasion. The event was compered by Dr Abdul
Hameed. Secretary at IEI. Shyam Sundar. Joint Secretary. proposed a vote of thanks

[ ] EmbrAst

= ¢ to host international engineering congress in September

Khwlifs al-Kbalifa, A tewmn of TEL
functionaries will also meet Qa-
tar University mnthorities. Hope
they will extensd help and co-
opetation,” suid IET Qutar chapler
chairman Albdul Sathar.

Shwelisnr:q)ﬂm In 1wze, [EL
Insbemncﬁve promoting pro-
-

dents and

‘Hion s 2,20,000 corporals memi:
IEI president T M Gunaraja flanked by other officials at the © bersand 125,
n15 enginearing
10 present papers. “We have pins  ported by wverious edocational  achieve | IE] officials Major General
t0 imwite papers fom across the  mstitotons tn Qutar. “IEI delegation has beld dis- Suresh Bhattscharys, Dr Abdul
workd;” (amarsja sxpilained The event will en- (uesion with College of North  Hameed and Sajeath George wene
a5 v m,,,_nm.,':‘,’;.:,:m“‘,‘,: :.'.L:m"" %‘E.;“E;“w iwithopporhunitiss The conference will be sup-  gioesrs in Qater and help them  Atlantie- Qatar president Dr  alsopresent.
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CELEBRATIONS: Institution of Engineers India - Catar Chapter (EHatar) recently organised an evertt to celebrate Qatar’s win in 2019 AFC Asian Cup at Ashoka Hall, Irdizn Cultural Centre. Abdud
Sathar, Chairman of IEHQatar, welcomed the gathering and cut a cake as part of the celebrations. The evert was attended by over B0 engineers.
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IEl - Qatar Chapter organises technical seminar

The Institution of Engineers India (IEl) - Qatar Chapter recently conducted a technical seminar
on ‘Power Grid Energy & Trenchless Technology’ at Oryx Rotana Hotel. This seminar was
attended by over 100 members. Ahmed Al Jolo, President of Arab Engineers Federation, was the
chief guest on the occasion.

Abdul Sathar, Chairman of IEl Qatar Chapter, welcomed the gathering and introduced the guest
speakers. He highlighted the importance of the seminar in engaging the engineering fraternity
operating across various sectors in Qatar. He also spoke about the active role the Qatar Chapter
continues to play in the professional development of its member engineers, outlining the

agriculture and food processing, infrastructure, education and healthcare, information and
communication technology, critical technologies and strategic industries such as nuclear, space
technology, and defence technology, among others.

Professor Atif Igbal, Professor of Electrical Department at Qatar University, T Maheshwaran,

from ASTAD, conducted the seminar. Speaking on the occasion, Atif Igbal, said, “The world is
moving towards decentralised power station, formally called distributed power generation.
Grid-connected photovoltaic (PV) systems are one of the fastest growing renewable energy
conversion systems in the world. In fact it has increased more than 7 times in the in recent past
(from 5.4GW to 40GW of installed capacity).”

Maheswaran spoke about various methods adopted in major Infrastructure projects pertaining
to non-disruptive methods for installation of pipe lines across major roads highways, railway line,
water bodies and rehabilitation of existing redundant / non-functional old pipelines with more
emphasis on the construction of the micro tunnelling process, requirements, challenges and
solutions.

Abdul Sathar along with the chief guest presented the mementos to the guest speakers. The
event was compered by Dr Abdul Hameed, Hon. Secretary of IEI, and KM Salihudeen proposed
a vote of thanks.
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Have we heard of terraforming or terraforma-
tion and wondered how a civilstructural engi-
neer on earth who can helpin terraforming a
distant planet for human to habitat!.

As we know one of the greatest pleasure of
great works of an architect or engineer is to see
their work coming to life as they are able to visit
and feel them. This is possible if we are one on
earth, how about if we are to design one for
other planet. Welcome to the world of terrafor-
ming and experience associated.

Terraforming is the process of making another
planet hospitable for human life. We've all seen
itin movies and it is not something that is likely
to be needed for quite some time. However,
those working in the space programme are
researching ways to make terraforming possi-
ble, efficient and successful. Civil engineers are
already working in the field but, in the future,
when terraforming is essential to our explora-
tion of other planets, civil engineers will have a
much bigger role to play.

Civil Engineer's in Space
Program

The space program starts with building habit-
able space which essential needs architects
and engineer of aerospace understanding and
indepth knowledge to achieve it. Unlike on
earth for space design there existing no stan-
dards code of practice or guide, so its intuitive
engineering combined with experience and
skill.

Civil engineers work at designing, building and
maintaining structures such as roads, build-
ings, airports, and industrial developments.
They look at the foundations, identifying and
solving any problems before building work
starts. They then find ways to make processes
more efficient and cost-effective as the

project continues.

One place they could do this work for the space
programme is the design and manufacture of
command centres for space projects. These
centre's must be large enough to house



different departments, as well as runways,
warehouses and hangers, so it can be an inter-
esting job.

Another area where a civil engineer’s skills are
invaluable is the creation of launch platforms. A
launch platform is used to launch spacecraft
both into and beyond Earth’s atmosphere. This
is a challenging job as there are many different
factors, such as weight and fuel supply lines to
be considered.

During the transportation from earth to anoth-
er planet the space stations where Civil engi-
neers aren't just needed for structures on Earth.
They also work with structural engineers, astro-
physicists and scientists to design space
stations, in much the same way as they would
work on an oil rig on Earth.

Shyam Sundar, (Ph.D), C.Eng, S.E, M.ASCE, MIE -

Qatar Design Consortium
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Why Join IEI?

When you join The Institution of Engineers (India), you are instantly connected to the
largest and most diverse professional engineering body in India. In fact, IEl has more than

Become a part of the IEI family and you gain access to a vast network of potential friends,
colleagues and mentors.

With industry leading programs and resources, membership is a tremendous asset for any
engineer working in India and abroad. Apply now to gain access to the people, places and
promote your career, and life, deserves.

Honorary Corporate
Honorary Fellow (HF) Fellow ( FIE)
Honorary Life Fellow ( HLF) Member ( MIE)

Associate Member ( AMIE)

Non Corporate
Student Member ( SMIE)

Member Technologist ( MTIE) Join

Associate Member Technologist ( AMTIE) Scan the Barcode to learn
Senior Technician (Sr Tech IE) more and be a part of our
Institutional Member (IM) family.

IEI Qatar Chapter

The council of the Institution of the Engineers of India established on an overseas chapter
ing and practicing engineering profession in Qatar. The jurisdiction of the Qatar Chapter
shall be the geographical boundaries of the State of Qatar. The Qatar Chapter operates
under the sponsorship of the Indian Embassy in Qatar and under the patronage of the
Ambassador of India.

IEl Qatar

Hon. Chairman: Er. Abdul Sathar FIE

Mobile: +974 5587 3526

Email: sathar@iei.qa
asathar2012@gmail.com

Hon. Secretary: .
Dr. Abdul Hamid Pathiyil Join

Mobile: +974 5539 1148 Scan the Barcode to learn
Email: ahameed_p@hotmail.com more and be a part of

|El Qatar.
iei.qa
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ABOUT DCS

Distribut .d contrr! systerm OCS) is 3
computerize 1 contr s sycten 1 a prc-
cess or plant usually with a large number
of control loops (>256). The Field Instru-
ments / Sen: ors 1/0 :an be integral with

network. Controllers are extensive com-
putational capabilities and in-addition to
perform logi , continuous PIG control and
sequence co 1ol wvit
and supervisiun.

ami te non iy

BRIEF OF DCS

When sy tems et '3 :-
er and proces:~c her.nig
more complex, we need to
measure and control in all
aspects of youit piantyin =
central location is c-itical
Whether you hava a single
factory or multiple sites,
getting all the relevant
data to a single location
has always been a chal-
lenge.

In the past, this would
have been done with ex-
pensive Programmable
Logic Controllers (PLCs)
with a high density channel
count, long cable runs and in some cases,
a compromised location. Using a system
with distributed I/O, the disadvantages of
high channel counts and expensive con-
trollers can be overcome and additional

The main characteristics of a distribut-

a wide range of 1/0 options such as digital
and analogue channels, temperature mea-
surements and counter inputs. These mod-

be achieved with traditional devices.

ed approach includes short cable runs for

signals since the measuring devices are
located close to the sensors. Direct con-
nert ol 01 se 1sors eliminates the need for
signel zonc tioning while providing stan-
dard signal inputs for those unusual and
sp~cialized sensors.

Ltiliz n; 12 e and conventional
communication puses such as Ethernet
and RS485 with protocols such as Mod-

A Cl,1icdul s car be integrated into ex-
1>tng netwoiks ain | systems, giving a low

These advantages can be extended to
the software, presenting data in a standard
format for new and existing platforms such
as OPC (Open Process Control) using OLE
(Object Linking and Embedding), Modbus,
SNMP (Simple Network Management Pro-
tocol), and the other protocols like email
and SMS messages on the cellular net-
work. With the use of appropriate gateway
devices, modules can be connected to ex-
isting legacy systems such as a plant wide
Distributed Control System (DCS) and sim-

or replaced.

I[EI-Qatar Souvenir 2019

Sivabalan Selvarajan
B.E. MBA

DCS HARDWARE

DCS begins at the sensor 1/0 and ex-
tends all the way through I/0O Modules,
controllers, application processors, work-
stations, PCs, and communications net-
works falling within the DCS control do-
main. Size of the DCS will be based on I/0

Excluded from the DCS hardware

valves, analytical devices, all specialty

measurement equipment (such as paper
machine gauges and con-
dition monitoring devices),
and any other devices that
exist outside I/0 level of
the system. Also excluded
are dedicated supervisory
workstations that execute
applications such as ad-
vanced control, production
management,  real-time
optimization, simulation or
plant asset management.

DCS SOFTWARE

DCS management pro-
gramming software in-
cludes embedded control-
ler, control system, HMI,

software, Alarm Management, Report tool
and plant information management (PIM)
software such as bundled data historians
in addition to performing HMI functions.
HMI software can also perform functions
such as I/0 communication and it typically
resides in the DCS workstation or PC. Con-
trol software typically resides embedded
in controllers and performs basic control
functions.

The DCS software excludes optional
supervisory software that performs pro-
duction management (MES), advanced
process control (APC), model-predictive
control (MPC), real-time process optimiza-



Water is a source of huge, largely untapped
energy, and the potential for extracting
energy from water is considerable. The use
of water energy has been around for many
years in the form of water clocks, water-
wheels, electricity produced by the flow of
water, etc

In the twenty-first century, scientists have
developed water-based applications rang-
ing from tidal power to thermal power. Many
centuries ago the ancient Egyptians devised
water clocks, whose wheels were turned by
the flow of water. The Egyptians and Syrians
also used a device called a Noria, a water-
wheel with buckets attached, that was used
to raise water out of the Nile River for use on
their crops. Two thousand years ago the
ancient Greeks built waterwheels to crush

grapes and grind grains. At roughly the

same time, the Chinese were using water-
wheels to operate bellows used in the cast-
ing of iron tools such as farm implements.
The Romans built water-carrying structures
called Aqueducts to channel water from

natural sources to

canals, where the water's energy could be
harnessed by waterwheels. The Romans also
built a massive grain mill powered by
sixteen waterwheels. Farmers used to take
advantage of the currents in rivers and
streams for a variety of agricultural purpos-
es, including grinding grain and pumping
water for irrigation (watering crops)

Factories, especially in Great Britain and in
the American Northeast, relied heavily on
water power as well because of the large

number of rivers and streams in the British



Isles and in such states as Massachusetts,
Connecticut, and New York. The textile
industry, in particular, used water to power
the "Spinning Jenny," a cotton-spinning ma-
chine for making cloth. In 1769 English
industrialist Richard Arkwright patented a
water-powered textile loom for spinning
cotton that revolutionized the textile indus-
try. One of the pioneers in using water
energy in the textile industry was an
England businessman, Francis Cabot Lowell.
Waves and ocean currents, like the tides,
contain enormous amounts of energy. In the
early twenty-first century, efforts have been
launched to tap the power contained in the
oceans' tides, waves, and currents. Tidal
power for electrical generation is relatively
new. The first patent for a wave power ma-
chine that would function much like a wa-
terwheel in powering grain mills and saw-
mills was filed in France in 1799. In 1974 a
British engineer named Stephen Salter
invented a device called a "duck." This was a
hydraulic mechanism that converted wave
power into electricity. In the years that
followed, scientists and engineers sought
ways to transform innovations like the duck
into a working wave power-generating sta-
tion. Their efforts were finally successful in
2000 when the United Kingdom opened the
first such station on the island of Islay.

The major problem with early waterwheels

was that they could not store power for later

use. This disadvantage was overcome by the
development of hydroelectricity. Hydro-
electricity was first used in 1880 when the
Wolverine Chair Factory began producing
hydroelectric power for its use in its Grand
Rapids, Michigan, plant. The first hydroelec-
tric plant whose power went to multiple
customers began operation on September
30, 1882, on the Fox River near Appleton,
Wisconsin in the late 1870s Lester Allan
Pelton developed the Pelton wheel, a new,
more efficient design for turbines that pow-

ered hydroelectric plants. The turbo turbine

was developed in 1919 and represented an

improvement in the Pelton wheel




To put water to work, the water has to be in
motion. The best way to put large amounts
of water in motion is to let gravity do the
work. Streams and rivers, for example, flow
because the water in them is moving down-
hill, following the downward pull of gravity.
Water flowing downhill, pulled by gravity,
contains kinetic energy. A tool such as a wa-
terwheel is used to convert this kinetic
energy into mechanical energy, which can
then be harnessed to perform several tasks,
such as grinding grain, sawing lumber, or
running a textile loom. Or the kinetic energy
can be transformed into electricity, which
can be stored and distributed to many
different users.

Tidal power is another form of water energy
that is due to moon gravity. Every day, the
moon exerts a gravitational pull on the
Earth, causing the Earth's oceans to bulge
outward. At the same time, the Earth rotates
beneath this water, so twice each day, the
Earth's coastlines experience high and low
tides. This motion, driven by the pull of grav-
ity, imparts kinetic energy to the oceans.
The tidal power-generating station can
operate only about ten hours a day, during
the times when the tides are in motion. The
oceans' waves are yet another potential
source of kinetic energy. Waves, which aver-
age about 12 feet in height in the oceans,

are caused by wind blowing across the sur-

face of the water. The steepest and most
powerful waves are caused by winds that
blow strongly in the same direction across
oceans, such as the trade winds. The force of
this wave power is so great that it continues
to wash away the coastlines

Another source of water energy in the
oceans is their currents. Currents, like waves,
are usually propelled by the wind blowing
across the surface. Water currents are
formed by differences in water temperature
and salinity and even by slight differences in
the elevation of the sea's surface. The cur-
rents follow paths determined by the Corio-
lis Effect or the effect of the Earth's rotation.
In the Northern Hemisphere, the Earth's
rotation deflects the currents into a clock-
wise rotation; in the Southern Hemisphere,
the currents flow counterclockwise.

The major benefit that all forms of water
energy have is that they provide power
without burning fossil fuels. Energy can be
provided for human use without having to
tear up the land to mine coal or disrupt eco-
systems to drill for oil. The power they pro-
vide is clean—it does not release particulate
matter, carbon dioxide, or sulfur dioxide
into the air. Also, because water energy does
not depend on the burning of fossil fuels, it
does not contribute to global warming, nor
does it contribute to acid rain, or precipita-

tion that is more acidic than normal because



it contains such substances as sulfur diox-
ide. Acid rain, like any acidic substance, can
have harmful effects on forests, wildlife, and
even structures.

Another major benefit of water energy is
that it is virtually inexhaustible. Once fossil
fuels run out, they are gone. There is no way
to somehow manufacture more oil or natu-
ral gas. However, the energy provided by
water will be there as long as the sun shines
and as long as the Earth contains oceans
and rivers. Further, the energy provided by
water is essentially free to extract energy.
While money is only required to build
plants, maintain them, and distribute the
power they produce, a major benefit is that

power providers would not have to buy fuel

for them. The potential savings can be huge.

This energy source, though, is not without
drawbacks. Exploiting these forms of power
would require a huge investment. The cost
of building a tidal power-generating sta-
tion, for example, could run as high as $15
billion. The water-energy is not reliable. In
an energy plant that burns fossil fuels, the
fuel can be fed into the system at a constant
rate. As a result, the energy output of the
system can be predicted and maintained at
a steady pace. Water energy can be a little
more variable. In the case of ocean energy,
plant operators have no control over the

water movement. Tidal power can vary from

iday to day, depending on the alignment of

the Earth with the sun and the moon. Wave
power could be highly variable, depending
on prevailing winds. While the power in
ocean currents and the ocean's thermal gra-
dient is more predictable, the chief obstacle
is getting to it. Creating a power plant in the
middle of the Gulf Stream is a tough job.

The use of river power, too, is highly vari-
able. While hydroelectric power provides 24
percent of the electricity used worldwide,
much of that hydroelectric power is concen-
trated in regions with several rivers. They
can provide little or none in the desert
countries. A fossil fuel-fired plant can be
built anywhere because the fuel is brought
to the plant. With water energy, the plant
has to be brought to the fuel, meaning that
plants have to be built on rivers, along

shorelines, and in bays.



While water power has been used through-
out much of history, its economic impact
began to be felt more fully in the late eigh-
teenth and early nineteenth centuries.
Water as clean renewable energy would
lessen the adverse health effects of fossil
fuel burning. Because the fuel itself is essen-
tially free, more reliance on water power
would free up billions of dollars that could
be used for other human needs. Using water
power would also benefit the environment,

reducing the need for environmentally

disruptive coal mining and oil drilling, along
with the regular oil spills that spoil many
nations' coastlines. Water power could also
have a major impact on poorer nations,
which lack the resources to import fossil
fuels for economic development. Water
energy could provide these nations with a
clean, relatively inexpensive way to develop
and provide a richer economic, social, edu-
cational, and cultural future for their peo-

ples.

Mohammed Maqgbool Ahmed, Ph. D

Head of Quality & Certification Unit, University of Qatar
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The visionaries amongst the engineers
thought it necessary in the early twentieth
century to establish in India a professional
society encompassing all disciplines of engi-
neers. The sapling planted in the 1920 has, by
now, grown to a big tree and the track record
of The Institution of Engineers (India) has
been a matter of pride for all engineers.

In the second decade of the last century
India was embarking on industrialization. A
report of the Industrial Commission in 1916
recognized the importance of the engineer-
ing profession. Proposals were mooted in
1918-19 for the formation of an Indian Soci-
ety of Engineers. Finally the Institution of
Engineers (India) was formed and registered
at Madras in 1920. Sir Thomas Holland was
one of the active participants leading to the
establishment of the Institution and could be
considered as its founder.

The Institution of Engineers (India) was regis-

tered under the Indian Companies Act, 1913

in the year 1920 and was formally inaugurat-
edin 1921 by Lord Chelmsford, the then Vice-
roy and Governor General of India. The Insti-
tution of Engineers (India) was granted the
Royal Charter of Incorporation 1935 by His
Majesty the King George V of England in
1935, “to promote and advance the science,
practice and business of engineering in all its
branches in India”. Starting with this humble
beginning, The Institution of Engineers
(India) is now an unique professional body
encompassing 15 engineering disciplines
and with an overall membership of over
500,000

The Institution of Engineers (India) is the first
professional body to represent India in sever-
al International Bodies, such as the World
Mining Congress (WMC), the World Federa-
tion of Engineering Organizations (WFEO),
the Commonwealth Engineers’ Council
(CEC), the Federation Internationale du

Beton (fib), and the Federation of Engineer-



ing Institutions of South and Central Asia
(FEISCA). It also has bilateral agreements
with a number of professional societies

across the globe.

The council of the Institution of the Engi-
neers of India established on an overseas
chapter in the State of Qatar in the Arabian
Gulf in July 1991 for the benefit of its mem-
bers residing and practicing engineering
profession in Qatar. The jurisdiction of the
Qatar Chapter shall be the geographical
boundaries of the State of Qatar. The Qatar
Chapter operates under the sponsorship of
the Indian Embassy in Qatar and under the
patronage of the Ambassador of India. IEI
Qatar Chapter was formally inaugurated on
July 26, 1991 by the then President of IEI Mr.
P.J. Mehta accompanied by SDG Mr. K. N. Ma-
zumdar.

The aims and objectives of the chapter are to
promote the general advancement of engi-
neering and to facilitate exchange of opinion
and ideas in engineering profession amongst
Members of the Qatar Chapter and for that
purpose.

To promote co-operation and co-ordination
among all Members residing in the State of
Qatar and between the Chapter and the
Headquarter of the Institution in India. All
the members of the preparatory committee
and the founding committee had contribut-
ed greatly in the formation of this chapter
but exemplary contributions of Founder

Chairman Er. John Mathew and Founder Sec-

retary Er. Animesh Sarkar etc would be ever
remembered.

Qatar Chapter has been providing support
and counseling services to the Engineers in
Qatar to become Corporate Members, Char-
tered Engineers (C.E) and Professional Engi-
neers (P.E) of the Institution. Levels of Corpo-
rate Memberships are Fellow (FIE), Member
(MIE), Associate Member (AMIE).

The Institution records its appreciation of the
services rendered by the Indian Embassy offi-
cials and the IBPC of their support. IEI Qatar
Chapter has begun offering the Professional
Engineering (PE) examination facilities in
Qatar. PE certification has assumed a great
significance after the formation of “Engineers
Mobility Forum”, a global body for the free
movement of Engineers holding PE certifica-
tion of any member country with mutual
recognition.

As Honorary Secretary of the Qatar Chapter, |
consider it a privilege to present this over-
view of the activities since 52nd Engineers
Day celebration on 26th & 27th September,
2019.

The Institution of Engineers (India) - Qatar
Chapter well organized the Historical event”
Centenary International Engineering Con-
gress” (CIEC) in Qatar on 26th September
with various remarkable programs such as”
Young Budding Engineer Award” for Indian
School Students. Presentation of Technical
Papers and workshops at Qatar University
campus. H.E Ambassador of India and Presi-

dent of Qatar University were Chief Guests of



the event.

CIEC was organized in association with Qatar
Foundation Research, Development & Inno-
vation (QFRDI) and College of North Atlan-
tic-Qatar. The program was gracious pres-
ence of Dr. Nabeel Al Salem, Chief Advisor
Partnerships, QFRDI and Er. Vikash, QFRDI.
The Institution of Engineers —Qatar Chapter
had organized the 52nd Oth Engineers’ Day
on 27.09.2019 at Al Dana Club, Doha. Dr. TM
Gunaraja , President IEI HQ was the Chief
Guest and Maj. Gen Souresh Bhattacharya,
SDG-IEI HQ, Council Members of IEI HQ.
Among Guests of Honor were- Er. Ahmed
Jassim Al-Jolo, the former President of Qatari
Society of Engineers and Mr. Hamad Al Nassr,
Qatar Financial Center. More than 200 engi-
neers, School Students and invited dignitar-
ies had attended this great event.

On 28th October, 2019, we conducted Tech-
nical Seminar on “Grid-Connected Distribut-
ed Energy SourceChallenges and Require-
ments” by Dr. Atif Igbal (Fellow IE, Fellow IET,
Dept of Electrical Engg, Qatar University)
and Er. T. Maheswaran, B.Tech on “Trenchless
Technology” at Oryx Rotana Hotel.

On 7th December, 2019, IEI QC conducted
BIG DATA Evolution” Panel Speaker Program
moderated by Er. Sabeena MK, M.Tech. and
the panel speakers are Er. lvan Tom, Technical
Manager, GE and Dr. Shady Khalil, Texas AMU
College at Oryx Rotana Hotel, Airport Road,
Doha.

On 30th January, 2020, IEI QC conducted

“Energy Conservation: Today’s Challenges”

Panel Speaker program. Er. Ahmed Jassim Al
Jolo, Former President, Qaatri Society of
Engineers was the Chief Guest. Er. Nishad
Azeem , CEO, Coastal Qatar was the Guest of
Honour. Er. KM Salihudeen was the modera-
tor. Prof. Syed Javaid Zaidi, QAFAC Chair pro-
fessor, Qatar University, Dr. Rajendra San-
karan, Research Associate, Qatar University,
Er. KM Bazeeth Ahamed, Director, Conserve
Solutions were the panel speakers.

On 9th February, as part of Corporate Social
Responsibility, IEI QC and Conserve Solutions
KAHRA-

Indian

jointly conduct
MAA-TARSHEED program among

Schools and deliver awareness among

agreed to

school students about conservation of
energy methodologies. Er. Sam Thomas, Kah-
ramaa , Er. Abdul Sathar, Chairman, IEI QC Er.
Bazeeth Ahmed, Conserve Solutions were
joined with Kahramaa Delegates for the
meeting.

On 20th Feb, 2020, IEl QC WOMEN'S WING
Inaugurated by Er. Abdul Sathar, Hon. Chair-
man at Intergrated Indian Cultural Centre
(ICC). Office Bearers are Er. Sabeena M K (
President), Er.Buzaina Moossa ( Secretary)
and Shanida Jasheek — Treasurer. About 50
plus women engineers and IEI QC Executive
Committee Members were attended.

On 2nd May, IEI QC conducted Non Invasive
Temperature Measurement Technology pro-
gram, the key note speaker was Dr.Gu-
ruprasad Sosale,Global Product Manager

Non Invasive and Wireless Technologies, ABB.



Chauhan proposed vote of Thanks. 120+
Engineers attended the function.

On 15th August, IEI Conducted a webinar on
Building Digital Platforms by Er. Vineet C.
Nambiar, Founder of Mavericks365 (Internar-
tional Innovation Platform) and The IBD
Summit. Er. Ahmed Jassim AL Jolo was the
Chief Guest and Prof. (Dr.) Swapan Bhaumik,
FIE, Chairman, Committee for Advancement
of Technology and Engineering was the
Guest of Honour. 100+ Engineers attended
the function.

On 27th Sep, 2020, IEI Qatar Chapter con-
ducting :: Theme Webinar of Engineers Day
2020 “Engineers for a Self-reliant India” by 2
prominent Engineers. Dr. KP Fabian, Former
Indian Ambassador was the Chief Guest, Er.
Azmy Ameer President and Executive Direc-
tor OUC Liverpool John Moores University ,
Er. Jassim Al Jolo was guest of honour. Ar.
Subrata Mukharjee, Executive Manager,
Qatar Design Consortium and Er. GNV
Maruthi Kasyap, Director, VB Engg.,Vice Presi-
dent, SSDS. 100+ engineers attended and
was a hybrid function at OUC Liverpool JM
University and Zoom Online.

On 16th October, 2020, IEI Qatar Chapter
conducted a Technical Webinar “Digitization
in the Oil and Gas Industry: Scope and Poten-
tial” Chief Guest was Er. P. M Chacko FIE,
Former President, National IEl HQ, Guest of
Honour was Mr. Abdulla Al Hajri , SCM Spe-
cialist, Oil & Gas Sector. Key note speakers
were Dr MP Sukumaran Nair FIE , Director,

Center for Green Technology & Manage-

ment, Former Special Secretary to Chief Min-
ister, Govt. of Kerala and Prof. Dr. Syed Javaid
Zaidi , Chair Professor of Chemical Engg, VP
for Research and Graduate Studies office
Center for Advanced Materials, Qatar Univer-
sity. 100+ Engineers attended the function.
On 23rd October, A memorandum of under-
standing (MOU) was signed between Inter-
national Project Management (India) and
The Institution of Engineers (India) (Qatar
Chapter). It addresses areas of cooperation,
Continuing Professional Development (CPD),
scholarly activities and collaboration in
common areas of interest. The strategic part-
nership enables organising workshops, semi-
nars and other professional development
activities for engineering & technology com-
munities.

Dr Sivathanu Pillai, President of PMA and Er
Abdul Sathar, Hon. Chairman of the IEl (Qatar
Chapter, Dr. Sivathanu Pillai expressed his
confidence in the success of the partnership.
On 12th November, 2020, IEIl associated for
the Webinar with World Federation of Engi-
neers (WFEO)-CIC on the Topic Satellite Earth
Remote Sensing data in Smart Cities. Chief
Guest was

Er. Narendra Singh FIE, President, The Institu-
tion of Engineers (India), and Welcome
Address by

Dr.TM Guna Raja FIE Chair, CIC- WEFO, Imme-
diate Past PresidentThe Institution of Engi-
neers (India), Guest of Honour was Mr. Azmy
Ameer, President / Executive Director, OUC in

partnership with Liverpool John Moores Uni-



iversity and Er Ahmed Jassim Al Jolo , Presi-
dent, Arab Engineers Forum , Former Presi-
dent, Qatari Society of Engineers . Dr. Myl-
samy Annadurai, — Vice President, Tamilnan-
du State Council for Science and Technology,
Chairman, National Design and Research
Forum, Program Director, Chandrayan &
Mangalyan Satellite Projects, India who is
popularly known as the “moon man of India”
was the key note speaker, he spoke about the
satellite application in the post pandemic
world.

He well explained on the subjectes of the
opportunities and challenges in Engineering
Past, present and future, post covid19 Scenes
of un-certainities, Current Satellite popula-
tion & spaceX to launch scenarios, Space
Challenges and Opportunities of Engineer-
ing. 100+ Engineers were attended the
event.

On 27th November, 2020, IEI QC conducted a
Webinar in association with College of North
Atlantic (C N A-Q) on “Technical aspects of
Cooling Towers and centrifugal solid to liquid
filtration system. ( Sand Separators), ” Chief
Guest was Dr. KP Fabian, Former Indian Am-
bassador to Qatar, Former Patron of IEI QC,
Guest of Honour Dr. Awni Al-Otoom Dean,
School
Industrial Trades, C N A -Q. Guest of Honour

of Engineering Technology and

was Mr. Azeem Abbas President, Indian Busi-
ness Professionals Council (IBPC), Key note
Speaker was Er. Subrata Kar FIE, MBA, Manag-
and

ing Director, Green Technology

Contracting. 100 + Engineers attended the
Webinar.

The Institution of Engineers (India) Qatar
Chapter was conducted Technical Webinar
Session on “Inspirational Leadership”in asso-
ciation with Project Management Associa-
tion - India on Saturday 6 th December, 2020.
Attended around 100 plus engineers via
Zoom online portal. Chief Guest- Er. Ahmed
Jassim AL Jolo. President, Arab Engineers
Federation was the Chief Guest. Former
Chairman of Qatari Society of Engineers, he
explained about the Indian initiatives to
make communication technology for sus-
tainable development goals and its growth
in all over world.Guest of Honour -Mr. Azeem
Abbas, — President, Indian Business &amp;
Professional Council (IBPC), Partner, DPS-MIS
School , Managing Director — Al Sulaiman
Jewellery, passed message of H.E Ambassa-
dor of India to the Engineers community and
wished all the success and support for IEI
Qatar Chapter activities. Guest of Honour
-Mr. Abdulla Al Hajri, Supply Chain Manage-
ment Specialist, Oil & mp; Gas sector. He
briefed about the qualities of a Leader and
Leadership role and wished all the success
and support for IEl activities in Qatar.
Keynote Event
Padmabhushan Dr. A. Sivathanu Pillai, Dr.
Pillai has worked in ISRO and DRDO, for the
last 40 years under the great visionary lead-
ers Dr. Vikram Sarabhai, Prof. Satish Dhawan
and Dr. APJ Abdul Kalam. He is a technology

Speaker of the was

leader in the field of launch vehicles and



guided missiles. He explained about Inspira-
tional Leaders of India who made the ISRO in
heights. BrahMos is a world leader in the
family of Cruise Missiles surpassing those in
the developed countries. As the founder CEO
&amp; MD of the Joint Venture, Dr. Pillai is
regarded as the “Father of BrahMos” which
has become a role model for establishing
joint ventures between the countries.

Since its inception, the Qatar Chapter of the
Institution of Engineers (India) this overseas
chapter has been rendering excellent profes-
sional services to the engineering communi-
ty of Qatar in consistent to the objective of
the Institution uninterruptedly for last 30
years. One of the major activities is the regu-
lar technical seminars and workshop con-

ducted for the member engineers in Qatar.

Thank You

also promotes general advancement in engi-
neering and technology, provides a platform
for technical interaction for continuous pro-
fessional development of the engineering
community of Qatar.

On behalf of IEI Qatar Chapter, | extend our
sincere gratitude to our sponsors, all organi-
zations and fellow engineers for their valu-
able support in our activities. We look
forward to your continued support in the
years to come, so we could be partners in
progress.

As Qatar marches ahead in progress, as a pre-
mier wealth creation and knowledge
creation center in the world, Institution of
Engineers (India) Qatar Chapter will also
march ahead and will continue to provide its

fullest professional support in the endeavor.

Dr. ABDUL HAMEED, FIE

Hon. Secretary, IEI QC



Er Dilba R K

Ki n et i C FOOtfa I I Lecturer / Programme Coordinator

OUC | Liverpool John Moores University, Qatar

Kinetic footfall is a new source of electricity, which capture the energy from human footfall to
generate electrical energy. Kinetic footfall is a sustainable energy source for generating electricity
without consuming any natural resources. The purpose of kinetic footfall method is to generate
efficient electrical energy using complex properties of materials and movement of humans. This
source system will not contribute to any environment pollutions. The main advantage of this
system is that it is cost effective and occupies the very less operational area for electricity genera-
tion. This system will be best suited to crowded areas like large size stadiums, airports, railway
stations, shopping malls and other high-density walking areas. Road pavements and footpaths
are the most suitable energy floors to collect kinetic energy. Pavegen is a company who is produc-
ing the kinetic footfall tiles.

How it works:
The concept of kinetic footfall based on the principle of piezoelectricity.
When the material is compressed the atoms press together, enough to change the prop
erties of electrons.

When the pressure is removed the electrons return to their original shape.
If the piezoelectric compounds are fitted with an auxiliary circuit then, the returning elec
trons will be captured and used to create a micro-circuit.




@® The energy floor or footpath is constructed using this piezoelectric compounds to cap
ture the electrons.

@® When humans start to walk on this floor, the pressure developed on the floor.

@® The pressure or kinetic energy will be collected by the piezoelectric compounds of the
floor.

@ Later, the energy floor converts the kinetic energy into electrical energy.

Benefits of Kinetic Footfall:
Emits no pollutants.
Generate no hazardous waste because most of the materials can be recycled.
Collection and storage of energy are simple and easy.
Efficiency is more compared to conventional methods.
Very durable.
Easy to adapt or implement in any location.
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DESIGN

OF TRUNNION
MOUNTED BALL
VALVE

INTRODUCTION

Process plants consist of hundreds, or even
thousands, of control loops all networked
together to produce a product to be offered
for sale. Each of these control loops is
designed to keep some important process
variable such as pressure, flow, level, tem-
perature, etc. within a required operating
range to ensure the quality of the end prod-
uct. Each of these loops receives and inter-
nally creates disturbances that detrimentally
affect the process variable, and interaction
from other loops in the network provides
disturbances that influence the process vari-

able.

LITERATURE SURVEY

This chapter describes the literature collect-
ed for the study. The ball valve studied in this
work has a segmental structure, as shown in
Fig.2.1. With trunnion mounting, the ball is
supported by the upper stem and lower stem

at the opposite position. In Trunnion mount-

ing at the bottom of the ball there will be a
central rod (which is called trunnion) which is
similar to the dimension of the stem, and the
trunnion is supported to the bottom boss.
The bearings act on the trunnion which may
be integral to the ball. The ball does not shift
as it does in a floating valve to press the ball
into downstream seat. Instead the line pres-
sure forces the upstream seat onto the ball to

cause it to seal.



Generation :

Wastewater is the polluted form of water generated from rainwater runoff
and human activities. It is also called sewage. It is typically categorized by
the manner in which it is generated—specifically, as domestic sewage,

industrial sewage, or storm sewage (stormwater).
Hazards involved in waste water/ sewage

Sewage and wastewater contain bacteria, funguses, parasites, and viruses
that can cause intestinal, lung, and other infections. Personal protective
Equipment’s and Safe work practices shall be followed while handling

sewage water.

Various gases present in sewage water are

[ ] hydrogen sulfide.

@®  methane.

® ammonia.

@ carbondioxide.
Hydrogen sulfide is the primary gas in sewer gas. According to research,
hydrogen sulfide has shown to be toxic to the oxygen systems of the
body. In high amounts it can cause adverse symptoms, organ damage, or
even death.
Collection and Transfer
In most cases the wastewater collection system conveys wastewater by
gravity utilizing the natural slope of the land. The system composed of
gravity pipes, manholes, tanks, lift stations, control structures, and force

mains that gather used water from residential and nonresidential custom-

ers and convey the flow to the wastewater treatment plant
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Lift stations & Intermediate Pumping stations

Wastewater lift stations are facilities designed to move wastewater from
lower to higher elevation through pipes. ... Centrifugal submersible
pumps are commonly used in lift stations. A trapped air column, or
bubbler system, that senses pressure and level is commonly used for
pump station control. Hydrostatic and ultrasonic level transmitters are

also used for the level measurement and control .
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Intermediate pumping stations are higher versions of Lift stations. These
facilities receives its catchment sewage and other lift station sewages.
higher capacity Odour control units are equipped in the stations to treat

the hydrogen sulfide released during the pumping process .

Sewage treatment plant

The conventional sewage treatment comprises the following process

The Wastewater Treatment Process

® Stage 1— Course Screening (generally in the main forwarding
.pumping station)

Stage 2 — Fine screening (Mechanical separation )

Stage 3 - Grit removal (centrifugal separation )

Stage 4 — Primary Clarifier.(applies when stage 2 & stage 3 not
available)

Stage 5— Aeration. ...

Stage 6 — Secondary Clarifier. ...

Stage 7— Sand filtration (Pressure sand filtration , Gravity sand
filtration)

Stage 8- Ultrafiltration

Stage 9 - UV treatment

Stage 10 - Chlorination (Disinfection) ...

Stage 11 — Water Analysis & Testing. ...

Stage 12— Effluent Disposal. ( treated sewage effluent)

The sludge generated during the process is treated separately through

thickening process and centrifugal separation.

Schematics of sewage treatment process
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Use of Treated sewage Effluent (TSE)
TSE used for irrigation, gardening, construction activities, dust suppres-

sion etc

Use of Processed sludge:

Processed sludge is used as fertilizer for the cultivation
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Introduction

CSIR-National
(CSIR-NML) is a premier Indian research organi-

Metallurgical Laboratory
sation dedicated to various facets of Minerals,
Metals and Materials - science, technology,
industrial services and human resource devel-
opment. Since inception, CSIR-NML has diver-
sified its research areas ranging from extractive
metallurgy, alloy development and import
substitution, mathematical and physical mod-
elling of metallurgical processes, mineral
research, advanced materials and materials
tailoring, integrity evaluation of critical indus-
trial components, surface engineering and
cleaner and sustainable metals production.
The Laboratory has made notable contribu-
tions in the areas of mineral beneficiation and
agglomeration, ferrous and nonferrous metal-
lurgy, alloy development and processing, ma-
terials science & engineering and, resource

conservation & environment protection.

The foundation stone for National Metallurgi-
cal Laboratory was laid by Hon'ble Sri C. Raja-
gopalachari on 21st November, 1946. It was
formally inaugurated and dedicated to the
nation on 26th November, 1950 by Pandit
Jawaharlal Nehru “in a spirit of hope and in a
spirit of faith in the future’ The laboratory was
an element of Sir Shanti Swaroop Bhatnagar’s
vision of providing India with a network of
research institutions for taking the country
ahead in science and technology. CSIR-NML
played a significant role in the industrial revo-
lution of India starting from 1950 especially in
the areas of mineral processing, iron and steel
making, ferroalloys and extraction of non-fer-
rous metals, notably magnesium. Asia’s largest
creep testing facility was also set up at
CSIR-NML in the early 1970s and even today it
ranks as the second largest creep testing lab in
Asia.

A historical account of past achievements
(1950-2010) of CSIR-NML is preserved in the



Diamond Jubilee commemorative volume ‘la

vintage metallurgie: 60 years of marriage of
science to industry’
dia.org/4360/).

(http://eprints.nmlin-

A short glimpse of past developments at CSIR- NML......

Vision

To become a global leader and an internation-
ally benchmarked laboratory in mineral and
metallurgical research and development. To
become a self-sustained technology centre in
minerals, metals and materials.

Mission

@®  Toaddress the needs of the minerals and
metals industry through innovative research
solutions conforming to sustainable develop-
ment goals

@®  To create niche areas in alloys develop-
ment and advanced materials technology

o To generate expertise in engineering
critical assessment of in-service industrial
structural components through multidisci-
plinary networked research initiatives

@® To develop innovative solutions for
resources conservation through recycling and

advanced waste management strategies

@® To provide quality services for materials
testing and evaluation, calibrations and certi-
fied reference materials

@® To fulfill societal obligation by imple-
menting Skill India mission, popularizing
science among students, low cost technology

development for rural artisans, etc
Research and Development

CSIR-NML continues to play a vital role in the
quest of the country towards scientific and
technological leadership and providing scien-
tific solutions to the industries in the areas of
minerals, metals and materials. CSIR-NML is
also carrying out major activities for creating
awareness among the common masses on
issues relating to health, environment, rural
technology and sustainable development.
With a strong and committed staff having a
wide spectrum of expertise and modern facili-
ties, CSIR-NML will complete 70 glorious years
of existence on 26 November 2020, and will
forge ahead to meet the challenges of the
global economy and reach greater heights.

The Laboratory has kept pace with the chang-
ing research scenarios and needs of the coun-
try. In the last few years, greater emphasis was
given to industry sponsored research and,
alignment with government program; namely,
Make in India, Innovate in India, Strategic
sector needs, Swatch Bharat, Societal and skill
India, etc. The activities of the Laboratory
touch upon several major sectors relevant to
the growth of India, including iron and steel,
power and energy, oil and gas, automotive,
railways, strategic, societal, and others.



Glimpses of recent/ongoing activities of the
Laboratory is presented here for the benefit of
our stakeholders and, seeking their partner-
ships for further advancements.

Steel

In India, nearly thirty per-
cent of steel is produced
by secondary steel pro-
ducers using induction

furnace route. High phos-

phorous content makes the

steel substandard and unsuit-

able for structural applications.
CSIR-NML in association with All

Induction Furnace Association (AlIFA) and Min-

India

istry of Steel has developed a flux to reduce the
phosphorus level from 0.07-0.09% to BIS pre-
scribed limits of < 0.05%. The flux which is
tested under industrial conditions has the
potential to benefit large number of secondary
steel producers. Efforts are on to fine tune the
flux chemistry and its usage with high lining
life.

Research pursuits of CSIR-NML are also aligned
with the material needs of the sector. A wear
resistant steel was developed by the Laborato-
ry to address the silt erosion problem during
hydel power generation in the Himalayan
region. Newer initiatives from the Lab include
development of advanced electrical steels
and, evaluation of materials for the futuristic
ultra-supercritical power plants

Coal

Significant efforts are directed on coal and the
activities ranging from prospecting using ‘coal
core analysis’ to beneficiation for ash removal

and, value added products from fly ash. Inno-
vative flowsheets involving dry beneficiation
are developed to reduce ash in the coals of
different CSIR-NML

column technology which was

origins.

earlier exploited in com-
mercial for
beach

limestone and barite, is

operations
sand minerals,

now successfully tested
for coal in the columns
set-up at mine sites.

Magnesium

Magnesium holds the key for the success of the
national programmes for titanium and zirconi-
um extraction, and, next generation Mg-alloys
for the automotive sector. CSIR-NML’s contribu-
tion to Mg technology development goes back
to 1971, when a 250 tonnes per annum pilot
plant based on the Pigeon process was com-
missioned. The plant and technology were sub-
sequently transferred to an industry, M/s
Southern Magnesium Ltd, who was the only
commercial producer of Mg in India until 2002.
CSIR-NML, has developed a novel magnesium
extraction technology (Magnetherm process)
which employs moderate vacuum and involves
direct heating. The technology was developed
on a 300 kg pilot scale using an indigenously
fabricated reactor. Based on large number of
pilot plant trials, design and operational data
have been generated for further scale up to ~
1000 kg reactor.



Tungsten, Sodium and

Gadolinium

In the strategic sector, specific focus of the Lab-
oratory is on extraction and processing of
metals, namely tungsten, sodium and gadolini-
um. Efforts are directed towards exploitation of
low grade indigenous resources and recovery
from scraps generated during processing and
post usages of components. To address imme-
diate needs, NML has developed and commer-
cialized a technology for the recovery of tung-
sten from a large variety of W-bearing scraps.
The developed technology is superior in terms
of tungsten recovery (> 90%), co-recovery of
associated metals (e.g. Co, Ni), process eco-
nomics and environmental considerations.
Indigenous technologies for sodium and gado-
linium, essential for atomic energy programme
were successfully developed. Sodium is pro-
duced using electrolysis cells from 50 kVA to
500 kVA capacity, and further scale up of the
process by industry is in progress. Similarly,
high purity gadolinium was produced by fused
salt electrolysis.

Potash

Almost the entire requirement of potash for
our country is imported since resources of
traditionally used chloride ores are scarce.
Technically and economically attractive pro-
cesses to recover potash from indigenously
available non-traditional silicate resources,
notably feldspar and glauconite are being
developed. An innovative process, possibly the
first of its kind, has been developed at
CSIR-NML under an industry sponsored pro-

gramme. The process, which permits high

recovery of potash along with all other constit-
uents present in feldspar (e.g. Si as Fe-Si) has
the potential to radically change the technolo-
gy scenario. Encouraged by the success of the
process at 10 kg scale, it is now being consid-
ered for further scale up and commercial
exploitation. Process flowsheets based on
pyro-/hydrometallurgy were developed and
evaluated for the recovery of potash from glau-
conite sand. In yet another innovative develop-
ment, mechanical activation of glauconite was
used to alter its cation-exchange capacity and
to develop a greener option which would
permit its direct usage as a source of potash.

Industrial wastes valorizations and
effluents treatment

Solid wastes and effluents are of major concern
in metallurgical industries from the point of
view of resource conservation and environ-
mental considerations. For example, large
qguantities of solid wastes (e.g. slimes and fines
during iron ore mining, slags, mill scale) and
effluents (e.g. pickle liquor) are generated
during iron and steel making operations. NML
has developed a number of processing options
and value added products to address the prob-
lem. Some of these have been tested in real
plant conditions and include: DRI from slimes/-
kiln;
briquettes as coolant in LD converter steel

mill scale wusing tunnel mill scale
making; pig iron from the smelting of self-re-
ducing briquettes (slime and Jhama coal) in a
Low shaft furnace; and, magnetite for heavy
media separation using high pure hematite
produced during pickling operation as raw ma-
terial. Strategies for the recycling and reuse of

LD slag have been developed using smelting in



a 175 kVA furnace and the processes are avail-
able for further probing on industrial or
semi-industrial scale. By smelting, phosphorus
is removed and the resulting slag is suitable as
a source of lime and cementitious material. In
yet another significant development, technolo-
gies have been developed and tested for the
production of a wide spectrum of value added
iron oxide pigments.

E-waste processing and urban ore
recycling centre

NML has several programmes and projects to
address metals recoveries from urban ores
which includes discarded cellphones, comput-
ers, magnets, flurescent bulbs, batteries, etc. A
dedicated urban ore recycling centre has been
established. A major programme of Li recovery
from eV batteries is underway. Several technol-
ogies have been licensed and commercialized
in this area.

Devices and Equipment develop-
ment

In recent times, the Laboratory has paid
increasing attention to the design and devel-
opment of equipment which are tailor-made
for specific metallurgical research and tests.
The objective is also to minimize dependence
on imported equipment which are often priced
exorbitantly. Under one such initiative, an
annealing simulator was developed which
offers exciting possibilities to simulate batch
and continuous annealing processes common-
ly practiced in steel industry (e.g. IF steel with
desirable dew point setting, ultrafast cooling
for dual phase or complex phase steel anneal-

ing cycles, etc.). Similarly, several devices were
developed for on and off site NDT of industrial
components and materials. One of these, Mag-
Star, a portable magnetic sensing device for
Non-destructive Evaluation of Steel Structures/
Components measures Magnetic Hysteresis
Loop (MHL) and Magnetic Barkhausen Emis-
sions (MBE). MagSys, a Giant Magneto Imped-
ance (GMI) based magnetic sensing device is
also ready for commercialization as a structural
health measuring tool. The device is capable of
detecting very low magnetic fields and mag-
netic phases. An NDT device for detecting
defects in wire during fabrication has been
developed and installed at the sponsors site. In
collaboration with our sister laboratory,
CSIR-CGCRI, various applications of FBG sen-
sors including temperature profiling of contin-

uous casting moulds, have been perfected.

Functional Materials

Several new alloys and materials have been
developed based on the specific needs of our
clients and collaborators. A collagen-graphene
composite was developed for supercapacitive
applications for a Sri Lanka based multination-
al. Several advanced coatings have been devel-
oped at the behest of aerospace multinationals
with green protocols and materials in mind.
Advanced steels development and their quali-
fications have been carried out successfully, in
collaboration with various steel producers.

Technologies for rural artisans

Brassware artisans across the country are at a
crisis because of stiff competition from China.
Further, there is the risk of the age-old practic-
es becoming extinct with loss of livelihood. The
home based traditional pit furnaces used by



the artisans are fuel inefficient and polluting.

As part of a National Innovation Council initia-
tive, under CSIR800 programme, NML has
developed a cost effective, fuel efficient and
eco-friendly coke based brass melting furnace
for the metal artisans utilizing waste heat recu-
perating system and arresting suspended par-
ticulate matter (SPM) inside the pit. A few such
furnaces were installed in Moradabad, Uttar
Pradesh and in Balasore, Odisha. Simultaneous
efforts are on to enhance awareness and train-
ing of artisans. CSIR-NML has also developed
an efficient, low cost anti-tarnishing lacquer to
prevent tarnishing and to maintain the metallic
cluster of brass handicrafts. The developed
lacquer is technically and cost-wise superior to
the lacquers available in market. The technolo-
gy has been transferred to a private entrepre-
neur for its commercial production.

CSIR Integrated Skill Initiative

In 2016, CSIR launched CSIR Integrated skill
training initiative to equip young minds with
the necessary technological skills through
exposure to research laboratories at national
facilities that will address the critical need for
the technical skill gap created by the enormous
usage of advanced technology. The purpose of
CSIR Integrated skill initiative is to encapsulate
all CSIR skill/training programme under one
umbrella which will cater to diverse cross sec-
tion of people at various levels beginning with
school dropouts to Farmers to ITI diploma
holders to graduates.

Under CSIR integrated skill initiative, CSIR-NML
offers skill training ranging from basic training
for rural youths, summer/winter internship for
undergraduate students, MTech/PhD disserta-
tion guidance for post graduate students,

apprentice training for ITI/Diploma/Graduate
engineers and specialized training for profes-
sionals from industry. These training pro-
grammes vary from 2 days to 1 year in duration.
Main focus is to develop skills in the area of
metals, metallurgy, manufacturing, waste utili-
zation, soft skills and entrepreneurship devel-

opment.

CSIR Jigyasha

Under the societal mission programme, the
Jigyasa-School-NML interactive programme
has become more popular and increasing the
number of participating school students and
teachers. The programme has been designed
to give the students, teachers and professional
an exposure to the modern laboratory environ-
ment and to develop a science temperament in
them for their career development. This pro-
gramme has been carried out at CSIR-NML
since June 2011 and during that period to till
date, a total 17,567 students from 211 School
along with teachers have participated in this
programme and derived the benefits. Since
School-NML Interactive programme cover 8
years’'spans of time drawn a wide publicity and
appreciation from the school/general public
and is very well covered by the press and
media.

Epilogue

Since the inception, CSIR-NML is striving to
achieve the sustainable development goals
(SDG) through technology development for
the uilization of natural resources and by trans-
lating them to the industries. The vision set
forth during the first decade to make India
AtmaNirvar" remains relevant today. The step-
ping graph of performance in terms of patent



filing, technology transfer, revenue generation, research papers publications, global visibility of
research can be observed through citations and technology transfer. The current trends and
future directions of research and development at NML propelled by national aspiration, energy,
environment, sustainability, strategic goals, inclusion and equity are delved upon in the context
of challenges emanating from the current geopolitical scenario and the country’s needs.

Contact Address: director@nmlindia.org
Site link: www.nmlindia.org
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Ethical hacking is a practice involving deployment of hacking techniques to identify vulnera-
bilities in a given information system, software or program. The importance of ethical hacking
is profound in today’s world as everything is just on a fingertip in this online world and golden
age of data exploits. Most of the famous banks and corporates hire ethical hackers to check
the vulnerabilities of their own systems, websites and software. Ethical hacking help to identify
the risk in a business and to protect it, to detect where professional hacker works basically, Risk
assessment, Penetration Testing, Vulnerability Assessment, where people work on incident
handling or Forensics and then to have Precaution & Recovery.

There are five main steps in ethical hacking. They are:

1) Information Gathering reconnaissance, foot printing.

2) Scanning

3) Gain access and hack into the system.

4) Hack into the network.

5) Maintain access to the victim machine and then cover the tracks.

~— N N

First step is to collect information from target websites (e.g. session id, platform, technologies,
organization details like email, phone number and fax) using firebug any other modern tools
and web data extractor which demonstrate steps of Reconnaissance. Then UDP & TCP packet
crafting techniques using hping3. After this, access the victim machine using advanced tools
like the Metasploit exploitation toolkit. It is very important to maintain the acquired connec-
tion. Finally, the ethical hacker will be able to continuously access the victim computers. Banks
and corporates that hire professional ethical hackers and allow them to hack their own
systems which will help them to identify the loopholes in their own system so that they can
improve the security of their systems and software.

Professional ethical hackers have high scope in the job market as most of the main businesses
in the world hire them to protect their own systems and software. There are lots of courses and
certifications available to help you to become a professional ethical hacker.



DESIGN FEATURES [TRUNNION-MOUNTED
BALL VALVE]

General Design

The ball is fixed by Trunnion shaft and the
seat rings are floating, free to move against
the ball along the valve centre line. The Trun-
nion shaft along with the bearings absorbs

the side load created by the pressure acting

on the ball. At low pressure seat tight sealing
is ensured by the preload of the spring acting
on the seat rings. Along with the pressure
increasing, the process medium pushes the
seat ring against the ball to provide addition-

al load for tight sealings.

Parts of Ball Valve

Gives the disassembled view of the metal
seated Trunnion mounted ball valve. Differ-
ent parts of the valve, their materials and
quantities are clearly explained from Table5.1

which is below the figure.
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STRUCTURAL MODELING

After checking the design, valves are mod-
eled based on 2D drawings provided using
ProE wildfire software.

ProE wildfire software is a modeling tool
used by electromechanical industries to
design and model the parts.ProE wildfire
creates simple and
Pro/ENGINEER Wildfire 4.0 offers hundreds of

enhancements that optimize global design

complex designs.

processes including electromechanical
design. With increased performance and
new product design

STRUCTURAL ANALYSIS

Critical parts of the ball valve are body, ball
and stem where the fluid pressure directly
acts. Structural analysis is done on the critical
parts to find the maximum VonMises stress
and checked whether the maximum VonMis-
es is within the yield limit. Design of the part
has to be changed or the material has to be
changed if the maximum VonMises stress
crosses the yield point. Structural analysis is
done separately on these three parts at room
temperature based on some assumptions
using Ansys11 software.

Ansys software is analysis software mainly
used in mechanical firms to analyze solid
parts, fluid flow etc. structural analysis, vibra-
tion analysis, thermal analysis etc can be
done using Ansys software which is very
helpful in the design of mechanical parts.
OPTIMIZATION OF REMOVAL RADIUS AND
FILLET RADIUS

Mesh size varies from course mesh to fine

mesh in Ansys software and its size is indicat-
ed from 1to 10init.”1"will be the finest mesh
and’10’is the course mesh. But if the shape of
the model changes; size of the mesh has to
be manually selected by the user.
CONCLUSIONS

A detailed study about the type of valves and
their applications are done in this work.
Study of geometry and application of Trun-
nion mounted metal seated ball valve was
conducted. Designed a 30 inch 300 pressure
class Trunnion ball valve using International
standards like ASME B16.34 and API6D. De-
signed parts of the ball valve are modeled

and assembled using .
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Energy is an essential input for improve-
ment of the quality of life in modern times.
Apart from unequal distribution across
regions, today, we understand that the cur-
rent mode of energy production, distribu-
tion and usage are no longer sustainable on
account of its huge carbon intensity and
consequential environmental and climate
related hazards. UN SDG 7 aims to address
the issue by ensuring that everyone has
access to affordable, reliable, and modern
energy services by the year 2030 and at the
same time enhance energy efficiency and
develop more and more renewable energy
resources. Now-a days, over three quarters
of the increase in energy consumption
come from developing regions. According
to the latest BP Statistical Review of World
Energy, in 2019, renewable resources which
include wind, water, solar, biomass and
geothermal energy constituted 5 percent
of the global primary energy consumption-
an increase of 0.5 percent from 2018.

Both the 2030 Agenda for Sustainable
Development and the Paris Agreement on

Both the 2030 Agenda for Sustainable
Development and the Paris Agreement on
ClimateChange recognise that the world is
currently not on track to meet the Sustain-
able Development Goals including SDG 7
on energy or to keep global temperature
rise this century below 1.5°C above pre-in-
dustrial levels and therefore, the global
energy transformation must be accelerated
to achieve the goals. At the same time,
there is also a deep concern that over three
billion people still lack access to clean
energy. In order to overcome these prob-
lems, the power sector needs a whole lot of
a decarbonisation and also the traditional
centralized organization of the power
system be transformed to distributed and
renewable generation. Smart grids, distrib-
uted photovoltaic (PV) and other renew-
able sources and digital technologies will
be at the centre of this transformation.

The International Renewable Energy
Agency (IRENA) defines the pathway to
energy

transition through a transformation of the



global energy consumption from fos-
sil-based to zerocarbon by the second half
of this century. At its heart of the transition
are the need to reduce energy-related CO2
emissions to limit climate change, decar-
bonisation of the energy sector incorporat-
ing more and more renewable content to it
and increasing energy efficiency measures
across all user segments.

The history of energy consumption of
people clearly indicates a change in energy
mix with time -wood to charcoal and coal to
oil and gas to renewables. The approach
towards change in energy mix depends
mostly on the political ideology of nations.
Some are for a transition from fossil fuels to
low carbon resources at a slow pace citing
the need to manage the transition and fur-
ther establish the credibility of renewables.
Others are more liberal and progressive
advocating for a faster transition on
account of the advancing climate impacts.
At the policy level, both propose to invigo-
rate the slow pace and clamp down the fast
pace by setting time bound targets for the
transition counting on the historical experi-
ences and deliver adequate, cost effective,
safe and environment friendly energy solu-
tions for future. Truly, we need a pragmatic
policy and approach for energy transition
which is not too fast to inflict heavy damag-
es to the environment or too slow so that
the consequences are irreversible.

The unsustainability of present-day energy
production emphasizes the need for a grad-
ual decline in the use of fossil fuels, natural
gas to occupy the interim stage and pave
the way for a carbon neutral energy mix.
Though it is accepted well among main-
stream scientists that the climate is chang-
ing all over the globe, there is no consensus

that it is mostly contributed by anthropo-
genic emissions. Rather than emissions
some regard it due to growing population
and its energy and other resources related
pressure and hold that the variations are
nothing alarming and they only a natural
variation or average when considered in
totality. Due to certain industrial accidents
occurred in the past, public sentiments are
against nuclear energy andfavour solar and
other renewables over fossil fuels. The
gradual reduction in the cost of generation
of solar power and countries like India
going for massive solar power projects
indeed, is encouraging. There are certain
concerns in promoting biofuels for reduc-
ing emission of greenhouse gases even as a
transition alternative. The socio-economic
and environmental dimensions of climate
change are to be clearly unearthed and well
brought out before narrowing down on a
select fuel or energy resource.

While the COP21: Paris climate agreement
depends mostly on commitment from
national governments, the Trump adminis-
tration’s negative approach citing US inter-
ests have slowed down the momentum of
advancement towards sustainable use of
energy. With the US retracting on the envi-
ronmental agenda being pursued by the
previous presidency, it is clear that business
interests prevail over everything. The
incoming Biden administration in the US

is believed to have a perception to positive-
ly contribute to the global sustainability
agenda. Here we also shall not forget the
collaborative efforts under the Oil & Gas
Climate Initiative (OGCI) of the oil and gas
industry majors. Fast tracking e-mobility,
producing green ammonia

from water and renewable power, increas-



ing digitization of manufacturing sectors,
harnessingutmost energy efficiency, full
scale recycle and reuse -all now-a-days,
have seen a renewed effort and accelerated
thrust. Post Covid 19, our ways of doing
things and our outlook towards global
issues and concerns are undergoing chang-
es more than ever before. We have to define
our future energy needs and decide on the
kind of energy mix that is capable of meet-
ing the needs with a positive impact on the
environment. The current technologies
supporting this requirement are low-car-
bon energy sources (wind, solar power,
hydropower, biomass, nuclear, and geo-
thermal), electricity storage solutions,
smart grids, network interconnections,
sector coupling, demand-side manage-
ment and carbon capture, utilization, and

storage.

The energy transition of any society is a
long-drawn-out process involving multiple
stakeholders. During anytime the energy
mix changed in the past, the interplay of
such forces is evident. A gradual, but, time
bound shift from fossil fuels to natural gas
and hydrogen as transition fuels and to
commercial nuclear fusion by the latter half
of this century may be acceptable to all.
This prescription looks very encouraging,
but technologies for super grid power han-
dling, construction of natural gas pipeline
and other related infrastructure,establish-
ment of techno-economic viability of
hydrogen as a fuel and technology devel-
opment of nuclear fusion have to be has-
tened.



Annual General Meeting was held by Qatar Chapter of The Institution of
Engineers (India), at the Indian cultural centre.
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