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ABOUTUS

Saciety of Industrial Engineering Students - Mepal is a student
driveen dynamic society dedicated solely ta the support of

the Industrial Engineering scholars, to bring meaningtful
rollaborations with the industrial stakeholders, professions

and individuals invobeed with improving quality, productivity.
techiolagy, industrial success and prosperity, thershy making
a fundamental contribution to the oreation of wealth. We
incubate lradership, sxplore collaborative possibilities, and lead
Innervative vision through industrial enginesring discighine to be
follower in mainstream of sustainable development.

HOW WE WORK?

COLLABORATION

W collaborate with industrial stakeholders, experts, and
various industrious profeszionals to bring significant programs,
discussions, seminars and mamy mare events of great deal of
education. development and econcmic imporiance

FORUM

W are organized to support the schalars in the industria
engineering discipline through regularly scheduled programs on
fields of industrial engineering, "Society of Industrial Engineering
Stidents- MNepal serves 2s a forum for development,
netwerking, information sharing, idea exchange and problam

sobdng for the industrial enginearing community.

PROMOTION

We are dedicated to sepport the profession of industrial
enginesring and pramote an increased awarensss of the valus
of iIndustrial enginesrs and lead the nabion towards remarkable
development.

INDUSTRIAL PROSPERITY

We axplore momentous sources of produchvity improvement
information via the Internet, publications, seminars, intervisws
and discussions including an annual magazine -'INGUSTRIAL
VISIOMN to fingd opimal and practcal solutions, which contribute
to the success and prosperity of an industrial undertaking,
thereby making a fundamental contribution (o the creation of
wealth.
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Message from
Minister of Industry, Commerce & Supplies
Hon’ble Lekhraj Bhatta

i Government of Hepal
Hon'ble Lekhraj Bhatta

Mirister

Ministry of Industry, Commerce & Supplies

unghadurbar, kathmandu

Singha Durbar, Kathmandu
Phone No. . «977-1-4200525
Fax No. : +#977-1-4200052
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Well-Wishing Message

| would like to congratulate the entire team of "Society of Industrial
Engineering Students Nepal" for publishing such a useful journal named
'Industrial Vision', yearly, volume-7, which is very instrumental for
technological advancement and innovation in the industrial sector, the
backbone of economy. Ministry of Industry, Commerce and Supply is
always concerned with the future of Industry to fulfill the mission of
industrial prosperity applauding the contribution of industrial
engineering students and scholars. | would like to extend my best
wishes to the entire team of SOIES Nepal for your endeavor in
furnishing the background for future industrial technocrats in the

country.

Hon’ble Minister of Industry, Commerce and Supply
Government of Nepal, Singhadurbar, Kathmandu

10 November, 2020
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We are grateful to Our Well-wishers!

| feel very delighted to know that SOIES Nepal is publishing the 7th volume of their
annual magazine “INDUSTRIAL VISION" in collaboration with the Department of
Industrial Engineering, Thapathali Campus. [ hope for similar innovative idea and effort
from the team in the coming future too.

Best wishes to the entire team of this magazine. Keep Up the good work!

Prof. Dr. Shashidhar Ram Joshi
Dean, Institute of Engineering
Tribhuvan University

SOLES Nepal has always made the whole Thapathali Campus and Industrial Engineering
department proud of its continuous efforts as an organizationThe 7th issue of
“Industrial Vision" is being published and 1 am content to watch the gradual ascend of
the magazine's journey. | extend my best wishes to the whole team of SOIES Nepal who
have invested immense effort in the magazine to take it to a whole new level. Seeing

the magazine grow gives me a glimpse of the elevating degree of improvement in the

status of students of the campus. | commend SOIES Nepal on their accomplishment !
and applaud the efforts of concerned hands which came together to turn the pages of
the book of accomplishments of SOIES Nepal. :

Er. Janardan Bhatta
Campus Chief
[OE, Thapathali Campus

SOIES Nepal never fails to amaze us with dedication and effort. As the magazine has
been the most important part of SOLES Nepal, they have always shown the highest level
of commitment to it. The magazine comes up with the idea of connecting academicians
with other stakeholders. | find myself quite assured when | say that they have been able
to decipher the idea quite smoothly. The growth that SOIES Nepal has shown, 1, along
with the whole department, is really proud of it. My best wishes are always with vou. |
congratulate the whole team and every personnel involved with the magazine journey.

Er. Sudan Neupane

Head of Department
. Department of Industrial Engineering
i 10E Thapathali Campus

| am very delighted to know that, SOIES Nepal is publishing the 7th volume “Industrial
Vision” magazine. Earlier, | have read the different volumes of this magazine and
have noticed adequate Innovative ideas along with different Industrial references.
For sustainable development and stabilized developing a platform of the nation, the
industrial development and its residing is of huge need. And of course, the words of
“Industrial Vision" are strategic. | wish for the huge success of this magazine and the
entire team of SOIES, Industrial Vision 2020.

Er. Prem Lal Tamang
Service Manager
Ll Service Center P. L (Hyundai Motors)
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Society of Industrial Engineering Students (SOIES) Nepal

Thapathali, Kathmandu
www.solesnepal.org.np

5 the President of Society of Industrial Engineering Students (SQIES)

Mepal, it is an absolute privilege to present the seventh edition of the
annual publication “INDUSTRIAL VISION", which has been an astounding
achievement since the release of its first volume back in 2014. It has always
been a proven source of interesting and thought-provoking content covering
the broad spectrum of technological trends as well as Industrial Engineering
practices. Continuing the same this year, it further strives to provide the
valued readers with the articles which | personally believe can help in
enhancing their professional capabilities, improve their performance, and
advance the development of their skills.

SOIES Nepal has always been in the frontline of promoting the Industrial Engineering discipline through
regularly scheduled programs, discussions, and seminars with the major aim of increasing awareness about the
value of Industrial engineers and solving the problems for Industrial Engineering community. SOIES Nepal

is not merely an organization but a culture in itself which also hands over the sense of responsibility of not
only running a successful organization but also the enthusiasm of bringing about the changes, smaller it may
be in order to improve the Industrial Engineering discipline as a whole, It has been fascinating to watch the
advancement of this society year after year considering the amount of work it has been doing to develop the
quality of engineering practices on the campus. This would not have been possible without the support of the
students, seniors, and faculty members of the Department of Industrial Engineering.

| finally take this opportunity to express my deepest gratitude to the sponsors, contributors, technical
supporters, as well as to all those who have directly or indirectly contributed in successfully launching

INDUSTRIAL ¥ISION 7.0.

SOIES Nepal will continue to provide a coherent platform for the enhancement of the academic experience of
the Industrial Engineering pursuant and aims to help in their professional development for years to come and
will always remain as the most fundamental and functional society of the campus.

Stay safe and healthy!

7
£

Sujan Kharel
President



Editor’s Note

In Comec‘(inj with e Leﬂacq

I ndustrial Vision, the belief of innovation, industry, and prosperity. The
insightful articles in the magazine had always inspired me to be part of it. On
hearing the news of carrying the legacy of Industrial Vision with my team, 1 was
finding myself unable to utter a word. The magazine which was on way to get
better and better, and glorified as a bold and subtle introduction of Industrial
Engineering in Nepal, good was not enough in any way, it had to be the best.
This whole journey has undoubtedly become an amazing experience that will
forever help me to grow and take further challenges.

2020, where our hustling lifestyle all-of-sudden entered the quiescence. The vear brought us many bad news,
but along the way it has blessed us with some amazing news like solar geoengineering’s progress, SpaceX's
starship SN8 prototype test, 5G's probability of disrupting our regular homes into smart homes, blockchain
revolution creeping its way in very near future, and whatnot. Scientists and engineers got some time to re-think
their innovations and thus, the technological disruptions accelerated.

“Hope is the companion of power and mother of success; for who so hopes strongly has within him the gift of
miracles.” = Samuel Smiles. Lel’s hope, the COVID-19 pandemic helped us grow as an individual and we do not
forget the lessons learned. | am very much thankful to our enthusiastic, vivacious team for holding on with this
magazine during this hard year and haven't forgotten to give their best on the way. I, along with my team am
deeply honored to present you our Industrial Vision vol 7.0. We assure vou there’s no disappointment on the
way.

We are delighted to present you our electrifying Interview with Nations Hero: Kulman Ghising. Surely, this will
be an unputdownable interview for our readers. Not to miss sections are personally my favourite and they are
waiting for you all to dive into, Also, presenting vou some sophisticated articles which are Outside The Box,
‘Renewables: A True Saviour or merely A delightful Rhetoric? (pg 77}, the name itself makes us plunge into it
Product Development, one of the enthralling category having intriguing articles like ‘Mapping New Product
Development of Cup Holder as assist device for holding drinkable’ {pg 91), isn't it beguile to know about the
phases of product development from idea sereening to delivery of the product.

Every colour, every strip, and filler carries meaning in here. The creator’s team has given their best to make

the reader’s journey as exciting and enlightening as possible. All the suggestions for improvisations and every
eye expecting the magazine’s best version were the ultimate support system during the whole journey, Qur
designer Mr. Ashish Shrestha deserves huge respect for being there and converting our flood of ideas of

layout of this magazine to meaningful reality. Warm thank you to everyone who supported us in any possible
way during this hard pandemic and helped us share the huge responsibility and making the process fun and
adventure.

We would be delighted to know your thoughts regarding this magazine. In this ever-changing world, our team
believes that there is always room for improvement. Every feedback and suggestions are the pillars for coming
volumes of magazines.

This magazine will let vou travel without moving your feet.

Happy ride ahead!l!

nefirha
I| h_gf__u_‘h'r A

Nalisha Thakuri
Editor in Chief
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MAMNAGEMENT & POLICY

Navigating the VUCA of Today’s Digital
Commerce World

he concept of VUCA

Volatility, Uneertainty,
Complexity and Ambiguity—
was first introduced by the
LLS. Army War College in
1987 to describe the state
of the world following the
Cold War. The term can also
be applied to the business
environment, where the
WUCA of today's increasingly
digital world is having a
tremendous impact on
supply chains and commerce,

Volatility

Wolatility is all about change
— the nature of change and
frequency of change. The
nature of change is best
illustrated by bugs, Take, for
example, the ant: when a
baby ant grows into an adult,
it gets bigrer, but there is no
change, which is represented
as conlinuous improvement.
Then there are grasshoppers,
which experience
transformation through
changes in wings and
reproductive organs. Lastly,
the caterpillar undergoes
total metamorphosis—or
reinvention—as it becomes

a butterfly. The circle

of life for companies

requires completion

af all three steps—
continuous improvement,
transformation and
reinvention—in order to be
successful in today’s digital
world.

In addition toe the nature

of change, we also have

to look at the frequency

of change, also known as

the "disruption cycle." The
disruplion cyele is turning
nonstop, beginning with an
innowvation, which sometimes
leads to entrepreneurship
or—if it's too risky—winds up
dead. Businesses that move
on from entrepreneurship
will become disruptors, but
some of those will wind up
dead too. However, those
that harness innovation and
boldness will disrupt the
status guo. They then move
through the incubation

and validation phases

before becoming Lhe new
status guo and, with the
addition of professional
management, they then
become an established firm.
It is at thiz phaze whers
those that are too risk averse
ar resistant to change will

end in death. Businesses
that live through this stage
and on to new innovation,
courageous leadership and
new boldness will achieve
profitable grovwth and value
creation, and become the
new leaderfs).

Uncertainty

We are living in Lhe most
uncertain fimes in the history
of the world. The high level
of uncertainty today makes
it impossible for us to malke
accurate predictions or
define standard operating
requirements. Instead

of developing optimal
solutions, we need to focus
on developing flexible supply
chain solutions that are
capable of adapting and
constantly evolving to offer
a series of options, When
Popeyes failed to accurately
predict the popularity of its
chicken sandwich, the Fast
food chain blew through

its entire inventory of the
new menu item more than a
month earlier than projected.

Optionality is the new
optimality. Since you cannot
predict what the future

Industrial Vision 7.0

haolds, make sure vou have
the zreatest number of
aptiens available o when
uncertainty hits, you can
move to the option that will
meet the requirements of
that day—or moment.

Complexity

The rise of digitalization
and increased complexity
of commerce taday is
requiring companies to “sell
anywhere" and embrace a
unified performance. While
there used to be a clear
distinction between retailers,
distributors, manulfacturers
and wholesalers, those

lines are now blurred, from
procery stores developing
their own private label
brands to consumer
packaged goods {CPG)
companies creating their
oW e-commerce sites and
selling direct-to-consumer

(D2C).

To achieve success,
companies must “fish
where the fish are” by
selling anywhere their
customers are. This includes
diversitying your sales
strategy to incorporate all
the channels and methods
used by each of your
customer demographics.
When developing a
strategy, companies must
think beyond traditional,
digital and physical
channels and evaluate all
options, including mabile,
desktop, social media, retail
e-commerce, marketplaces,
brick-and-mortar and more,

When hroadening your sales
strategy, it is important to
maintain a single, unified
supply chain, which is where
complexity comes into play.
This complexity drives the
need to unify our channels,
logistics, marketing and
technology to act lile a single
company—or supply chain—

wiww soiesnepal.ore.np

James A. Templins, Ph.D., Chairman, Tompkins International, Raleigh, N.C.
Former President of the Institute of Industrial Engineers.

Entitled Outstanding Industrial Engineer by Purdue University. Associated with 30 books including Caught Between
the Tiger and the Dragon, Bold Leadership, Logistics and Manufacturing Outsourcing, The Supply Chain Handbook,
No Boundaries and Faeilities Planning.
jrompkins@tompkinsine.com
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COVID-19: The Greatest
VUCA of All Time

The recent COVID-19
pandemic has catapulted
us into the greatest state

The Disruption Cycle IS:

Biwrupdtion of the
-_" Statun Cuo
I

DISRUPTORI

[ tocubation |
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claims to a sharp decrease
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m inereased demand, this is

T Miskyl Toa

Profevsnmnsl

o

AR TN

and provide customers
with a seamless shopping
EXperience.

Ambiguity

As we enter a new era of
business, there is a haziness
of reality, or inability to
understand what is really
going to happen, that is
taking place across all
companies and industries.
Digital technology is
affecting all businesses by
paving the way for new
products, services and
business maodels, In this
digital era, it is imperative
for all orzanizations to
vigorously pursue digital
commerce and prevail among
the lack of certainty today.

In additicn to the digital
imperative, we are also
battling the speed imperative.
The speed at which the
marketplace is changing its
mind is much faster than the
speed at which companies
are able to respond. With
the speed imperative, it is
not about how fast vou work
today, it is about the rate of
acceleration. IF it is taking
your organigation weeks to
make a decision that should
only take days to make, your
compary will fall behind

and become a victim of the
speed imperative. Likewise,
the half-life of a great idea

is much shorter than it used
to be due to the speed of
disruption. As the pace of life
is accelerating, you need to
act faster than ever before.

14
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“And once the
storm is over, you
won't remember
how you made it
through, how you

managed to survive.

You won't even be
sure whether the
storm is really over.
But one thing is
certain: when you
come out of the
storm, you won't
be the same person
who walked in.
That's what this
storm is all about”
- Haruki Murakami

)

VUCA 2.0

Bill George, a senior fellow
at Harvard Business Schoal,
offers a more positive slant
on VUCA—aptly named
VUCA 2.0"—by amending
the acronym to represent
the top four leadership traits
that are vital for successina
VUCA world:

- Vision: With the current
level of uncertainty and
complexity, today’s business
leaders must possess a clear
vision for their organization
and be able to steer the
compary in the right
direction bazed on its defined
mission, values and strategy.
- Understanding: In order

to successfully navigate

the business through
unpredictable times, leaders
must have a thorough
understanding of their
organization's capabilities
and strategies and engage
directly with customers and
employees to gain clarity and
get a pulse on the changes
occurring in their marlets.

- Cowrage: Speed and
decisiveness are crucial in
times of VUCA, so today's
business leaders must have
the courage to bake risks and
malke bold decisions without

hesitation or fear of criticism.

- Adaptabhility: In

today's rapidly changing
environment, business
leaders must be flexible and
able to guiclly adapt with a
series of options to address
whataver is happening

at the moment while still
maintaining their strategic
direction.

the most dynamic, uncertain
time we have ever witnessed.

Government restrictions—
including a stay-at-home
order and the closing of all
non-essential businesses—
has further amplified the
already volatile situation

by significantly straining
commerce and the global
economy. The path forward
requires more than

just simply lifting these
restraints—the supply chain
infrastructure needs to be
in place for companies to be
able to restart operations.
While the outcomes will
vary and not all businesses
will prevail, the innovation
digruptions of the digital
era coupled with the crisis
disruptions from the
COVID-19 pandemic require
total reinvention and an
intolerance for mediocrity
to survive in today's VUCA
world,

COVID-19 will forever
remain in our minds, just as
the Great Depression did for
the people who lived through
it. How we respond to these
difficult times will impact the
rest of our lives, The key to
success is playing the hand
you were dealt like it was the
hand that you wanted,

wiwww.solesnepal.org.np



PRODUCT DEVELOPMENT

Bamboo “The Future
Industry, Yet to be realized

in Nepal”

B amboo in the simplest
way is a blessing to

martikind. It has no diversity
in the context of Nepal as
well, With all the practised
uses of bamboo in general,
the resource is yet immensely
underutilized industrially,
Bamboo with its numercus
advantages over other plants
has the potential to be the
saviour of Mother Nature
and mankind.

Strategic and speedy
growth:

Unlike trees that gprow From
roots, bamboo grows from
rhizomes. During its growth,
it demonstrates a unigque
strategy of surviving. The
rhizomes grow subterranean
in auturnn and winter to
store the nutrients and
produce encugh buds for
the shoots — and at the same
time also build an eptimal
network in the whole forest
or the field under the earth.
All these works are finished
by bamboo rhizomes in

wiww soiesnepal.ore.np

the seasons in which the
climate and atmesphere on
the ground are hard for the
plants and other creatures
to grow and so most of them
chose to slow down their life
activities or even slesp.
Also, compared to trees,
bambaoo grows rapidly. They
can grow a daily average

of 20 cm. Due to its fast-
growing ability, it can be
harvested after 4 to 6 years
of planting, Harvesting can
be done sustainably over
NIUMIErOUS YEars as new
culms regenerate from the
rhizome annually. A timber
tree that takes as many as
20 to 60 vears to grow is
harvested only once in its
lifetime.

Versatile applications:
Bamboo carries a religious as
well as historical importance
in Nepal. It is used in almost
all aspects of life from birth
to death. Krishna, the god

of compassion, renderness,
and love in Hinduism is

worshipped with flute in his
hand which is made from
bamboo. Kirati- one of the
oldest ethnic groups of
Nepal known as the “Hunter
Tribes" has a special
relationship with the bow
which is made from bamboo,
In their daily lives, Nepalese
villagers use "Doko” to
gather grass and feed for
their cattle, “Dalo” for
storing their grains. Swings
for the newly born infant and
the carriage to transport the
dead one to the cemetery
according to sur rituals are
made up of bamboo,
Maodern use of bamboo
includes the use of bamboo
as a structural material

in constructing houses,

Industrial Vision 7.0

hotels, and resorts with
attractive architecture as
well as aesthetic products
for household use lilke cups,
lamips, furniture. Even

bikes are now being made
from bamboo due to their
engineering advantages over
steel.

A naturally manufactured
engineering item:

The anatomical structure

of Bamboo shows that

it is made up ol mainly
three units: Cellulose fibar,
vascular bundles, and
parenchyma. Cellulose

acts as reinforcement,
similar to steel bars in
reinforced concrete or glass
fiber in fiber-reinforced
plastic, These fibers are
concentrated near the
outside. The stiffness (the
resistance against bending)
that this distribution pattern
creates is ten per cent more
than the one that a more
even distribution pattern
could offer — an excellent
example of the structural
desipn acumen of Mother
Nature {imagine a steel tube
with high tensile steel on the
outside and normal mild steel
on the inside!). Also, this
distribution gives particular
mechanical properties in the
three directions, longitudinal,
radial and tangential. The
vascular bundles take

care of the transport of
liquids during the life of

the bamboo, The material
between the dark spots is
called “parenchyma”, and it
is the matrix in which the
fibers are embedded (like
the concrete between the
steel bars). Approximately,

a bamboo culm has 40%
fibers, 10% vessels and 30%
parenchyma.

Bamboo does not have any
“rays” like the ones present
in the wood. Rays are places

Mr. Srijan Upreti and Er. Deepak Giri
| M. Srijan is founder of Murali Crafts.
stijanupreti@gmail.com
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For the transpart and storage
of food, mostly sugar, but
they weaken the material,
Consequently, bamboo

is stronger than wood,
especially in shear,
Compared to other building
materials like wood, cement,
steel, and glass, bamboo

has exceptional mechanical
properties, with which it can
be a marvellous building
material. The comparison

of bamboo to some other
typical building materials in
mechanical properties can be
found in different references.
Figure 1 shows that for unit
mass per volume, bamboo
has the highest strength
behind steel but above woad
and concrete. In terms of
stiffness, the fourth place

is for conerete, third for
timber, second for steel and
the first place is for bamboo
{caleulated as the E-modulus
divided by the mass per
volume or the density).

The nodes at the regular
interval of the plant prevent
the bending under stress.
This along with the high
concentration of cellulose
fibers on the outer skin and
towards the top of the plant
explains why bamboo does
not break during high winds.
Thus, Bamboo is regarded as
the best-engineered product
from Mother Mature.

The above table shows

the test result from the
research article A Study

on the Mechanical Strength
Properties of Bamboo to
Enhance Its Diversification
on Its Utilization™.

A shield against Natural
disasters:

Ax shown in figure 2, When
the graph is plotted between
stress in the material “5” in
the X-axis and chances of
opecurrence “PTin Y-axis the
above results are obtained.
In the above graph, the
distance between stress at
use (or allowable stress, Suse
in the graph) and stress at
Failure {Sean in the graph)

is the lowest in steel and is
highest in wood/bamboo
while in concrete i3 in
between. The distance tells
us which material has the

14 ¢

When it
comes to
bamboo it is
taken in two
ways “either
poor man's
timber or wise
man's timber".
In the context
of our, so far
majorly it has
only been
poor man's
timber.

)

concrete when wood

sirength'mass par wolums

siiffness‘mass per voluma

bamboo

Figure 1: Strength and stiffness per mass per volume of bamboo and
other materials

most optlimum use. In the
above case, the optimum use
of steel is the highest while
bamboo is at the lowest
since the allowable stress is
very low when compared
with stress at Failure, In

the case of a disasterlike a
hurricane or an earthquake,
however, the stresses will get
multiplied. They may become
double the allowable stress.
In such cases, stresses in
steel will come into the area
of failure, but not in timber
and bamboo. This means
that steel structures will
suffer much damage, while
maost structures of timber or
barmboo will remain in good
condition. A bamboo house
i= a good place to stay during
a hurricane or an earthguake
{provided the house has been
built with proper care).

Alsa, due to its eomplex
underground root structure,
it can bind soil more firmly
giving the protection against
landslides and soil erosion.

The protector of Mother
Nature:

According to the INBAR
report, bamboo has many
benefits. Bamboo forests can
help mitigate global warming
by storing carbon ab sites
that have been deforested or
degraded more quickly and
at a higher rate than many
tree species. For instance,
the report references studies
that project carbon stored

in Chinese bamboo forests
to increase [rom 727 million
metric tons in 2010 to LOIS
million metric tons in 2050
- or by nearly 40 percent in
as many years. Also, bamboo
may help reduce reliance on
fossil fuels by providing an
alternative, renewable energy
source, Bamboo may also
help protect wildlife habitat.
The report states 1.7 billion
people around the world rely
on hicmass, such as wood, as
their primary energy source;
planting bamboo groves may
reduce dependence on and

[ concrete
! st
1
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E __F,.r”" i
R L’ JI\ Sflvv
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Figure 2: A comparison of safety of bamboo and other materials
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KN /square
centimeters

Wood

Bamboo
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Steel

Elastic modulus

1100

2000

2100

Compressive Strength

4.3

6.2-9.3

14

Tension Strength

8.9

14.8

16

Bending Strength

6.8

7.6-27.6

14

Shearing Strength

0.7

2

9.2

destruction of natural forests
For fual,

When it comes to bamboo it
is taken in two ways “either
pocr man's timber or wise
man's timber”. In the context
of our, so far majorlyv it

has only been poor man's
timber, With such infinite
possibility material, we are
vet to realize its potential.

It can be a cash crop for

the Farmer, industrial inpul
For industrialists, building
material for construction,

4 Million

timber for furniture, the raw
material for 2 craftsman.
(ilobally bamboo Industry

is estimated Lo be 80 Billion
Dollars worth anmaally and
its further growth. With its
availability and fast-growing
rate, it can solve the issue of
wood, plastic, and steel in an
environmentally sustainable
WAy,

So far in Nepal, few private
organizations have made
some efforts For the study
and research on engineering

Facebook Posts

500 Hrs of Video Uploaded
on YouTube

448K Tweets

application of bamboo but
that won't be enough to
revolutionize the bamboo
industry. The government
must take a leadership role
ang combine the efforts of
all stakeholders to get things
done, Bamboo through
sustainable use in the
domestic or industrial sector
can make a direct impact

on people, In a country

like ours where tourism is

a major business industry
bamboo aesthetically can

30 Million

amplify the value we provide
to the industry. In a market
where the cost of housing

is skyrocketing, Bamboo
can provide the alternatives
of low-cost housings that
can marvel not only in
engineering design bul

also in protecting against
earthguakes,

Bamboo has the potential of
becoming the industry of the
Future and now.

3.8 Million
Google Searches

WhatsApp Messages

17



ADD-ONs
Industrial Vision 7.0

THE BUSINESS PLAN

EXECUTIVE SUMMARY e
A one page nutshell of your

MISSION, YOur VISIon
FINANCIAL PROJECTIONS and your purpose. TARGET MARKET
How much money do you Who are your products/
7
need to start/run the business? sefvices intended for
Determine the profitability Send a it to gather
of the company, demographics and budgets.
OPERATIONS COMPETITORS
How are you going to Define your competitors,
run your business? their strengths & .
Diatannine the rrat weaknesses. Determine
efficient way competitive advantage.
to get the job done, / \
MARKETING PLAN HUMAN RESOURCES
How will you get your Will you need additional staff
products/services in front to run your business?
of ideal clients? How will Also list down what skills
you communicate your message? do you need to have.

VENDORS/SUPPLIES
Will you require outside
sources or projecls lo operale?
What about the supplies that
vou will be using on a regular basis?
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@ .

ailo
Harilo is an initiative based in Pokhara, Nepal, to rehabilitate abandoned farms
and create a self-sufficient society by empowering smallholder producers,
ensuring them market access, and providing head-on knowledge about climate-
friendly production. The vision is “A greener Nepal with climate-friendly
products™.
Seeing the current hazardous impact of packaged foods, Harilo was introduced
to utilize local resources and unify the existing small businesses. It empowers
smallholder producers, micro-enterprises and strengthens the "buy local”
ecosystem. Hardle aims to be a community of thousands of smallholder
producers. |t advocates a climate-resilient economy by actions.

R R

Murﬂh

- 'i.

Murali Crafts is a startup with a vision of industrial utilization of Bamboao. It
was founded by Srijan Uprety after a year of research on respective subjects
in 2018. He is a BBA Graduate 2014 from Pokhara University, followed by
an MA Eeonomies graduate 2016 from Tribhuvan University. The venture's
vision aligns with the impression that bamboo is a blessing to mankind. It has
been no different in the context of Nepal as well. With all the practiced uses
of bamboo in general, the resource is yet very much underutilized industrially.
Bamboo with its various advantages over other plants has the potential to
be the savior of Mother Nature and mankind, Murali Crafts aims te practice
utilizing bamboo industrially as in the southeastern region of Nepal.

Their theme "Experience Mature’s Delight” explains the insight of the venture
itself. They ultimately would like the global community to experience the
delight of the bamboo of Nepal.

+

o d

Leaf Plus is a socio-economic enterprise that aims to impact the environment
& society by producing and promoting areca leaf products manufactured with
direct engagement of women, marginalized & farmer groups in the production
chain. On a very informal conversation between three high school alumni Kobit
Singh Baniya, Bidhan Pokhrel, and Swaviman Acharya at a local Mome Shop,
served on such leaf plates, the idea of making those plates better, reliable &
leakage-proof proveked them towards forming a company aimed at providing
a better eco-friendly solution. Leaf Plus was born.

The areca leal plates are entirely biodegradable, lightweight, but rigid, water-
resistant, and fungus proof, and ne chemicals or harmful toxing are required in
their production. Moreover, they can be used to microwave food so that they
can hold hot and cold liquids. They are renewable and can be used in traditional
and cultural ceremonies.

wiww soiesnepal.ore.np
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10 Tips To Make World Class

12

Business Presentations

Understand & connect connect better than

Know your audience. (H; Tell a story. Stories
with them. hard data.

Convey 1 idea per Use visuals. We are
slide. Too much info wired to remember

confuses audience. visuals better

Remove visual clutter. Keep it simple. Stifle
Perform ‘Noise Audit’ tendency to show off
on your slides. your knowledge.

Invest in your skills. Avoid Death by
Learn from presenters PowerPoint. Practice
in action. without slides

Anticipate objections Provide a clear call to
and prepare proofs to o action. Track audience

address them. based on this metric.

For more visit Presentation-Process.com

20
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SIX SIGMA: It’s Not
Just about the Error Rates

if there are a million
opportunities of defects

then only 3.4 defects will be
ohserved according to the six
sigma concept.

In percentage, it means
9999962 per cent of the
mouse produced will be out
of defects,

Percentage = (1000000-
3.8)/10000007100 =
9999962 % of quality

mMOUse

The basic definition as many
expert calls is, 6 process is
“Perfect” Process.

The same process done

in the 5 concept leads to
235 defects per million
oppartunities and the
percentage of quality mouse
reduces to 99.97, In other
words, more unsatisfied
customers and more
defective mouse.

Real-Life Example of Six
Sigma (6a)

According to the data from
the National Oceanic and
Atmospheric Administration,
on an average day, air

ntroduction:

Before delving into the
six sigma concept, it is
important to keep in mind
that & represents both the
melthodology Lo improve
any process as well as the
statistical concept that
eventually aims to efface the

Statistical Concept

In statistical terms, in any
six sigma process, there are
only 3.4 defects per million
opportunities (DEMO), To
understand this, consider an
example on Logitech

blouse Production company
whose production process

@Pmr i @ Loss

() Bisk Hor

@Wﬂﬂ'l‘lﬂﬂﬂ Mhefecis

Far Exvur

Dyirisilam Servive)

variations within the process,
The comprehensive premise
of six sigma includes:

Six sigma in this situation
works to reduce the
variations throughout the
process which ultimately
reduces the process cost

and increases customer
satisfaction,

(Tungible
or

is supposed to be based on
Six Sigma process, After
rigorous marketing research,
the company found out
that there will be maximum
demand of wireless mouse
in the coming months.

So, it aims to produce the
maximum number of the
mause in the coming days.
In the production process,

(g

Six Sigma
is not Just
About Error
Rate, rather it's
About the Costs
Associated with

Error.

b

traffic controllers handle
28,537 commercial flights
{major and regional airlines)
(Administration, n.d.). That
would be about 10.416
millien Hights per vear, Based
on the 5 traffic handling
process, the controllers
would make 2426 errors

in process of handling the
traffics each year, or 202 per
month, 5O perweek and 7
per day.

On the other hand, if the
same handling process is
done in six sigma approach
then the errors per vear
would plunge to nearly 35.41
per year, 2.9 per month,
(.73 per week and 0.1 per
day which is very less in
comparison to six sigma. At
5 sigma, the controllers are

Er. Manish Jung Khati
Quantity Surveyor

Sarooj Construction Compary
manishjunghk@gmail com

wwivsoiesnepal.ore.np
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6.5 times more likely to
make errors in handling the
traffic controls,

Here, traffic controlling

is not only related to the
error rates, it's also related
to the cost incurred to

make corrections in the
errors, Bach error caused

in handling the air traffic
may include the cost to
compensate customers for
Fight delays, extra man-hour
charge for employees, fuel
costs and other indirect costs
as well.

While most of us are often
swayed by the term that 99.9
per cent of accuracy rate is a
high-quality rate, above real-
life example depicted there

is a huge gap bebween 5 and
B. So, in any process, this
gap must be considered, For
any business or organization,
it'’s not just about the error
rate — it's about the cost
associated with each defect
that ocours.

Let us consider an example
refated to Nokia X Windows
Phone launched back in
2014. Soon alter launching
of Mokia X smartphone, it
hitz Imillion China precrders
{Dravies, 2014). For our
convenience let's consider
thal on average the cost of
error during shipment of
each phone is 330 {including
delivery charge, emails, calls,
labour and administration
costs in each error),

Error for 5o
Assuming x to be error

Cost of Nokia X Order Errors, 60
Total Orders | Errors | Average Cost Per Error Total Cost Of Errors
1Milion | 34 | $30 $102

From the above example, it is
clear that the cost difference
in the small percentage
difference in bo and 6o is
nearly $8900 for Nokia X,
which is direct profit. At a
very low level of sigma, the
process i less likely to be
profitable. As sigma level
imcreases the probt level also
increases,

How to calculate sigma
level of any process?

To know the existing
condition of the process
inside any organization we
can use a simple formula and
assign the sigma level from
the result obtained.
Mathematicallv,

{Total Number of
Opportunities-Total number
of Defects)/{ Total Number of
Opportunities) “100=Yield %

Consider an example of a
paper cup factory which
produces two types of

cups: one is 50 ml cups and
another one is 100 ml cups.
[n a joint venture with Coca
—Cola, this cup factory was
merchandizing Coca-Cola
Products in its cup wrappers.
I ene typical day, it was
supposed to place Coca-Cola
products printed wrappers

in 30,000 of 100ml cups.

production batch and found
that the wrappers were
placed in 5 of the 50 ml of
cups. 3o the team concluded,
750 paper cups of

50 mll eould have Coea —Cola
printed wrappers,

For 1 week the total
opportunities of defects

are 150,000 cups and the
team found 750 out of those
150,000 were defectives.
Total no. of Opportunities =
150,000 cups

Total no of Defects=750 cups
Sa,

[M |*100 = 99.5%
150000

A process sigma table to
determine the sigma level of
any process is given below,

are now redesigned after
rigorous market research
considering the specifications
that customer wanted, In
each box, there are 10
pencils. From random
sampling, a defect sheet was
prepared.

When one batch of
production was finished a
random pencil box picked
up and the sampling was
done from the box with 5
attributes as a sampling
criterion.

From Table {2B Pencil Defect
sheet),

Mo of defects (D) = 4
Opportunities per pencil
{0 = 5 {Length, Rubber,
Graphite, Color & Material)
Mo af Pencils (N} = 10

Total Opportunities (TO) =

Yield % DPMO Sigma level (o}
99.745 2550 4.3
99.654 3460 42
99,534 4550 4.1
99.379 6210 4.0
99.181 B130 39

Since the vield percentage
for the paper cups with
wrappers of Coca- Cola

is 995 %, sigma level falls
bebween 4.0 and 4.1 which is
obviously not profitable for

22

In 2 business week, the the organization. Thus, the
M = 99979 production team processed process needs improvement
1000000 150,000 of cups with Coca-  with an increase in sigma
x =300 Cola printed wrappers. lewval.
After the quality inspections,
Cost of Nokia X Order Errors, 50
Total Orders | Errors Average Cost Per Error Total Cost Of Errors
1 Million 300 $30 $9,000
Error for 6o it was found that some of the CASE STUDY: DPMO
wrappers were placed in 50 Inside a Pencil Factory with
ml cups instead of 100 ml Example
1000000-x 99.99965%| ©f cups. The quality control Consider a factory that
1000000 team randomly picked 1000 produces various types of
- ¥ paper cups samples with pencils. One of them is a
wrappers from next week 2B pencil whose features

N*( =510 =50

Defects per box = 4/10 = 0.4
Defects per Opportunities =
4/50 = 0.08

Defects per million
Opportunities = 0,08
1000000 = 80,000

So, if | million such pencils
are produced in the
production process then
80,000 out of them will be
defective,

In percentage from the
formula,

(Total Number of
Oppaortunities-Total number
of Defects}{{Total Number of
Opportunities) "100-Yield %
We have,

T100 =92%

50-4
30

It concludes that 92 per
cent of pencils produced
are inside quality while &

wiwww.solesnepal.org.np
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2B Pencil Defect sheet

Pencil Length - Rubber | Graphite | Color | Material Defect No Of Defects
Pencil 1 ; Exists 1
Pencil 2 | | Does not Exist ' 0
- Pencil 3 Does not Exist 0
Pencil 4 | Exists 1
Penml 5 R - - Does not Exist 0
Pencil 6 | Does not Exist 0
Pencil 7 | - L Does not Exist Y]
Pencil 8 | | | i Exists 2
Pencil 9 | L Does not Exist a
- Pencil 10 | - ; Does not Exist 0
| Total [}

]Jj'{-]‘.-]l.'rn within the PTOCEss,
We measure the problem
and analyze the possible
solutions. We improve the
process alter considering
possible solutions. And once
the higher sigma level is
obtained we continuously try
to control those data within
the process for maximum
and efficient output,
Furthermonre, siema level is
abaoul L'nnl'l'u'*.]i'-',;; the cost
that might come from the
errors or defects in any chain
of process or production.
The defect in each product is
directly related to the profit
af the organization and it

is six sigma that contrals

the defects in products

per cent are defective, This
process falls in between 2
and 3 sigrma which is not
profitable for the pencil
Factory so, a suggestion
might be upgrading the
H?','_x'l_.;_'_|'| L Lh] & ii;',h::'.a Jllpl:l.'i'.'.ff;
sigma principles,

Conclusion

The important point to
remember in six sigma

is that it is a continuous
improvement process,

It works on the DMAIC
(Define, Measure, Analyze,
Improve and Control)
principle. So, we first
|,".|':-:_'L||,;'.:{_' l}'n:_' :-;';=J|TL:-1 |._~'._-':.-| of
the existing process. From

the result, we define the

PHASES OF SIX
SIGMA

DEFINE

MEASURE

7 is the process

defined and

wiww soiesnepal.org.np

or services, From various
mathematical caleulations

in the above contents, it is
clear that first improving the
process to higher sipma level
is necessary and maintaining

the higher sigma level is
must for the profit of the
""'I'_!_'::l'.".'l:-':-:ll.'lf.ll'l.
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Socio-Economic Faces of
Disruptive Innovation

involving Facebook Inc.

Facebook's CEO, Mark
Zuckerberg on the
testimony to UNITED
STATES SENATE, started
out on an apologetic note,
saying “"We didn't take a
broad enough view of our
responsibility, and that was
a big mistake. [t was my
mistake, and I'm sorey,”

and later in the subject of
Russian Interference on US
Election, admits "We were
too slow to spot and respond
to Russian interference,

and we're working hard to
get better” (IS SENATE,
2018). He acknowledges that
data From up to 87 million
profiles have been used by a
political consulting company
connected to the then
President Donald Trump
(The Mew York Times,
2018). OF all the unethical
activities Facebook has been
used for, this leakage of
personal data to a politically
manipulative cause, can be
counted amongst one of the
biggest misuses of SMAC
technology,

s a disruptive-
innovation-driven
economy socially healthy?
The limelight of the global
economic scene has been
stalen by the Fourth
industrial revelution and
its propellants lilke frontier
technologies and robotics,
The industrial revolution
is almost al our doorsleps
with the invasion of artificial
intelligence in our daily
lives. Examples of little
ideas that have wrecked
'the philosophy of listening
to market needs today and
developing products and
services based on a predicted
Future® have been well
established in fields of SMAC
{social, mobile, analytics
and cloud) technologies. It
is impossible to accurately
predict the markets created
by these ideas before they
are really launched and
tested. These ideas of
disruptive innovation cannot
be rigorously analysed like

sustainable innowvation,

but they may be planned
and projected in a dynamic
and short-termed fashion
to secure financial capital
and to assure that their
goals are met, These plans
are ever-evolving based

on the challenges in the
developmental phase and so
the creator cannot foresee
the long-term impact it
may bring. Thus the crests
of optimism of creating

a new market through
disruptive innovation are
always followed by a trough
of pessimism towards the
unsustainable impacts

it can create, Disruptive
innovation can increase the
productivity of modern life
by unleashing an enormous
amount of digital capacity
through platforms. But,

at times, it can also be of
personal or political risks as
such technology may not be
able to quickly respond to
damage thal it may incur.

Example: Data misuse

CC

Though in
a race between
innovation and policies
that govern them,
innovation will always
win and governatce
policies will evolve
after, and based on the
consequences of these
risks, the developers
with long-term vision
will always sneak
through that peephole
to foresee all the
implications.

)

Example: Implications of
being a Uber driver

Ridesharing apps like Uber
had created gig workers

for in-demand jobs, but,

it actually did not much
support these drivers against
locally existing legal hurdles,
nieither has it been Hable to
the drivers through social
protection policies like health
insurance or pension plans
as the drivers are usually
classified as freelancers or
independent contractors.
The key point here is, in
absence of a long-term
vision, an idea today may
disrupt into an avalanche

of negative consequences
which may even overshadow

Er. Aditya Neupane
Director, Mantra Inc.
adityaneupanel@gmail.com
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the goods that it can do,
making it unsustainable.
Though in a race between
innovation and policies that
govern them, innovation will
alwaws win and governance
policies will evalve after, and
based on the consequences
of these rvisks, the developers
with long-term vision will
always sneak through that
peephole to foresee all the
implications. Tootle in Nepal
has faced similar challenges
when the government
started bullving their riders.

Example: Automation and
prospect of Job loss

Frontier technologies

may have created one of
the biggest hooms in the
economics and investment
domain, But, the impacts
they have created are no less.
In considering only 15 major
developed and emerging
economies, the World
Economic Forum predicts
that frontier technological
trends will lead to a2 net loss
of over 5.1 million jobs by
2020 (World Economie
Forum, 2016). The effects
on the least developed
countries are shockingly
higher. According to (World
Bank, 2016), in countries
like Nepal and Cambodia,
maore than 40% of jobs can
be automated. For now,

the chance of losing jobs

to robotic replacement is
higher in the developed
economies than in the least
developed economies (LIE)
due to technological un-
affordability and cheaper
labour in LIDC. But, [ assume,
the price of the technology
will go cheaper and labour
cost will increase as LDE
develops in the future. And if
automation goes disruptive
in LIDE too, market
economies will choose the
most cost-effective method
of production, thereby
creating a higher risk of job
losses to robotic substitutes,

Another risk in emerging
[rontier tech, Internet of
Things {IoT), is on data

security, ownership, and

privacy. The user of an
loT-enabled device may not
be clear what data is being
tracked and how it may be
misused.

The technology developer
and investors may not be
interested to identily these
kinds of long term social risk,
like in the case of robotic
substitution over hurnan
work, Or, they may not be
ahble to quickly respond to
these risks, like Facebook's
example. But, apart from
investors themselves and
the developers, the firm
may get a fair share of
capital investment through
mvestment management
companies,

S0, can portfolio managers
focus on impacts oriented
investment?

There is another problem
with the investment
management side. The
managers are usually
concerned with maximizing
returns of investors through
alluring short term profits.
Their competency is judged
based on their ability to yield
the best return from the
portfolios they design, rather
than the long term value
they may create on social

or environmental aspects.

It is upon the investor to be
conscious of the unhealthy
trade-off between short
term profits and long term
impacts.

The central purpose of
creating a sustainable impact
for people and the planet
alongside Anancial reburns
should also be accessed
alongside when crunching
profit and loss numbers, A
growing domain of socially
responsible investment
called the impact investment
motivates analysts and
decision-makers to prioritize
long-term performance
{beth impact and financial),
According to “Eyes on the
Haorizon", a study by P,
Morgan, impact investors
allocated only 3 percent of
capital to seed and early-
stage ventures, major cause
to this low interest was

the unavailahility of data
from high-quality impact
investrmnent. Seemingly,
impact investors need
numbers to account for all
aspects of impact and they
need business models that
have been proven working,
which ig less available. Risk
should be taken so that
more examples of successful
impact investment can be
analyzed in days to come,

It may be easier to set
examples from other
sources of investment,
venlture capitalism, Start-
up culture has been so
successful for a reason, they
have immense possibilities
of creating disruptive
innovation at reasonably
lower investrments,

lower when compared to
Funding requirements of a
pre-established Brm looking
for sustaining innovation.
Angel investors can be a
more uncomplicated source
of investment, as it should
be easier to convince one
person to fund prototyping
the impact-oriented product.

IF start-ups can disrupt

an incumbent, how have
business giants survived?
Although, one may argue
that everything has a shelf
life and the end is inevitable,
but, its evolution can help
presetve what wants to live,
Tech giants like Nokia and
Yahoo have learned/taught

a lesson when they failed to
compete with their disruptive
competitors. Clayton
Christensen, who has been
Professor of Business
Administration at the
Harvard Business School and
business consultant to many,
has been able to explain the
reason bo why and how these
classic cases of failure ocour,
Way earlier than the events
with Nokia and Yahoo, in
1997, through his book, “The
Innovator's Dilemma: When
New Technologies Cause
Great Firms to Fail". There-in
he focused that, the power
of disruplion causes market
leaders to Fail as technologies
and industries change,

and what incumbents can
do to secure their market
leadership for a long time.
Christensen’s original idea
was that excessive reliance
an the known and presumed
needs of current customers
could be harmful when a
novel technology disrupts
the market. To rephrase in
innovation terms, sustainable
innovalion should secure
their markets through timely
improvements, or else the
newly developed disruptive
innovation may even cause
these huge firms to defunct.
He had noticed this during
the computer hardware
market shifts in the US in
the 1980s, To alleviate the
risk of being engulfed by a
newcomer, the firms have

to equip themselves with
newer innovations that can
improve over their previous
limnitations,

Example: Amazon buys
Diaper.com

The story behind
e-commerce Llitans Amazon.
com buying Quidsi's Diaper,
com is a classic example of
companies trying to equip
themselves with another
retail technology company
(Fortune 500, 20100,
Diaper.com was a rapidly
growing company that has
already fgured cut ways to
profitably store and deliver
goods to its dedicated client
base, a point of a threat

te Amazon. This classic
example can also depict
how tech glants can build
monopolies by buying any
Promising newoHmers,
Similar is the case of Daraz.
fp in Nepal, a multinational
owned by Alibaba that has
taken up a huge share of the
Mepalese anline market,

Examples: 54 Fortune 500
Companies on the st since
the start

History also presents some
companies that evolved over
time and learned to project
a long term vision. From
among 2l the Fortune 500
companies in 1955, only
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54 are still standing strong to changes in the market and  have a potential of shifting
tll 2018 since they l' rted must have accepted their paradigms at any moment,
out, no vear in between shortcomings thus the Leaders of
did they miss to be on the Tomorrow have to have a
list. Of these are only 9 What's the point of this clear picture of how capital
companies that have been article? irvolved in disruptive
on the ]i-:? ever singe the From the very beginning innovation may benefit or
first list released in 1955. of the essay, | h:'.x'u.- '.-.'_illcn.-tl cause darnage to our society
[hes Ir 1y I errn plavers ha 1 you throug lL ar issue that LT
L-uhul throus ||'-.'-L|I]“H|I is going to recur at various
ECONGOMIC chn‘ml-:f:. po ||'|t in our f ul ire; it's
disruption from newer the phrase disruptive
players, and methodelagical growth, I have showcased
changes on Fortune's endin ~ numerous samples to
cal ||| tng the list (Fortune show various faces of
00, 2018), ||l. e long-term disruptive innovation and

players must have l:-.-:':. open  its implications. These
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Fire extinguisher

Safety is gainful and accident is painful

I( now Fire:
To form fire, we need

three components together:
FUEL, OXYGEMN and HEAT.
In simple terms; fire is a
chain reaction between them,

= If you want to seize a fire,
just get rid of one of those
three things — fuel, oxveen
or heat.

- Removing the fuel is easy
when the fire is controlled.
For example, shut off the gas
valve on an LPG cylinder, the
Fuel stops Howing and the
fire goes out.

- Removing the heat is
harder to do. Onee the fre
starts, it provides heat and
keeps burning. That is why
throwing water on a fire
puts it out. When water hits
fire it boils, turns to steam
and floats away, taking some
heat with it. [t also prevents
oxygen from reaching the
fuel.

- Since Oxygen cannot be
removed easily because of
its omnipresence but we

can separate the fuel from
oxygen that is how most fire
extinguishers work,

wwivsoiesnepal.ore.np

Common myths of fire
extinguisher:

1. All fire extinguishers are
same

2. Anyone can handle fire
extinguishers

3. An unused fire
extinguisherwill always work

Dion't be misled by fire
safety myths! Eemember
the facts when it comes

to fire extinguishers, Use
them correctly, maintain
them regularly and only
seek assistance from trusted
professionals.

Know Fire extinguisher:

= Fire extinguishers contain
different chemicals,
depending on the application,
IFwrong fire extinguisher is
used il can spread fire more.
- Fire extinguishers are
classified by the type of fire
(A, B, C, D and K} that they
will extinguish

Class of fire:

A: Ordinary Combustibles
B: Flammable and
combustible liguids

C: Electrical Fire:

C

Don't be misled
by fire safety myths!
Remember the facts

when it comes to
fire extinguishers.
Use them correctly,
maintain them
regularly and only
seek assistance
from trusted
professionals.

)

B | X

D: Combustible metal or
Combustible metal alloy fire

K: Kitehen Fire

How do you use a Fire
Extinguisher?

- If in Doubt sound the
alarm, exit the building and
call the fire brigade force.

- Remember that life is more
important than property,

st don't place yoursell and
others at risk.

- Mever attempt to use a fire
extinguisher on a fire unless
you feel it is safe for vou to
do so.

- Before using a fire
extinguisher, ensure that
there is a clear exit for
escape,

P

Pull the pin on the fire
extinguisher

A

Aim the hose nozzle low
towards the base of the fire

S

Sgueeze the handle to
release the extinguishant

S

Sweep the nozzle from side
to side at the base of the
fames until extinguished

Remember
Pull, Aim, Squeeze and
Sweep
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Fire Extinguisher Working Principle Use
:fjt:gr:::er It produces a powerful jet enabling the user to fight a fire from a longer distance. onwy For A-cLASS FIRE
F_rlingz';;er It provides a film of foam ower the fire, which starves the fire of oxygen and cools the fire

using the water content in the faam. The layer of foam applied to the source of fuel helps to OMLY FOR A AND B_ CLASS FIRE
prevent re-ignition after the fire has been extinguished.
It blankets the souree with an inert solid, to coat the fuel and smather the fire.
Dry Powder Fire
Extinguisher Caution: Powder extinguishers should not be used in confined spaces where there is a risk Oy FDH_A, B anp C- cLass Are
of inhaling the powder.
When the extinguisher is let off the liquid is released into the air neutralizing the cxygen
Co, Fire that the fire is feeding on, disabling the fires ability to spread. This is an effective way to put B C
Extinguisher out fires and also prewent fire from recccurring because of the lack of cxygen and the ice ONLY FOR © AND - CLASS FIRE
cold temperature of the CO2 when released from the extinguisher.
It contains a solution of potassium which effectively attacks the flame in two methods:
\Wet Chamical Fire i Firstly, the mist cools the fire and lowers the temperature to stop the fire

Extinguisher spreading, also prevents splashing of the hat oils/fat. oy For A ano K- cLass Fire
i Secondly, the potassium salts react with the hot il and causes the process of
saponification, coating the surface of the cooking oil or fat in soapy foam that is
non-combustible and acts as a barrier between the fat and oil.

MEW Water-Mist It creates a microscopic mist curtain to reduce the oxygen around the fire, extinguishing the AC K
Fire Extinguishers flames and creates a cooling blanket on the fire. OMLY FOR &, = AND P~ CLASS FIRE

R | Chemical
B E m i ] -\:-\-'H"" _,-rf.-";"_":::. = -:'"‘:'-:'-:--_ ..--'.'..'--:-'_:
g For use on For use on For use on For use on For use on
e an st P iy
w U : E Wand, Paper, E Wiond, Papar, E: Wead, Paper E Flamenghile Fqulds ﬁ Coaking oll fires
U Toxleas aic Teatias aic Taxtiles abe
1] i Liten alegirical Y
E g e 9 Da not use on E% Elammatia ligikds ﬁl Flammaiia hguids e i &T Vit Papi;
u : B yan. Do not use on
D E-] PTG LA 55 Tansous fires @ D fiat Uss o0 G,_ Dischargs arting eonlenls
0 B g an 1o fire from at least 1
m bmnd, Falre dislance
Live slactrical Live ehactrical =
U & e & iﬂxlﬁu:;l:aj IE i [¥] ;‘?nﬂumhln motal
Do nat use inia corfined
sy
.
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Challenges and strategies

for life after

coronavirus lockdown

D epending on when you
read this article,

vou will find it timely or
putdated, accurate or
misguided, enlightening or
primordial, Nene-the-less
these words need to he
published.

A guick look at the
eCOTOmy

5o the big question of all
working professionals and
aspiring students in April
2020 is: what will happen
to my career after all this
lockdown which is here

to Hatten the curve of
coronavirus?

Az all economists forecast,
there will be a global
recession, meaning for most
of us that there will be Fewer
jobs because people are
unwilling to spend money
and this imvestment is not
fortheoming. Many go as far
as forecasting negative GDP
growth, meaning a very bad
recessicn,

Mepal didn't suffer in earlier

WA "_-\.l.'.'li Eanep ] | Ore.np

recessions, most recent being
the 2007 Great Depression
caused by the subprime
mortgage crisis. Nepal didn't
even significantly suffer [rom
the 2015 Blockade, But this
time it is going to be different
because the two main
sources of our income and
employment will be affected
for the frst time:

- Remittance: because
countries where our
MNepalese work are Facing

a financial crisis so they

will have to cut down in
construction, manufacturing,
leading to lowering demand
in foreign workers

- Tourism: because of

fear of travel as well lack

of disposable income of
potential tourists all over the
waorld

Objective of the article

1 am net going into further
details on this economic
analysis as neither 1 am the
authority on this subject
nor is it the objective of this

<C

Think out
of the box
and forget the
traditional
businesses and
understand
how the tastes

of people

have changed,
design products
accordingly and
build companies

around those

ideas.

)
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article.

Simply the post coronavirus
world will be hard on all

of us in Mepal and here

[ present some possible
challenges and how vou can
prepare today to face them
tomaorrow.

Challenge no. 1: Lack of
job openings

With so much IT work
around the world, Nepal
also got a good share of
oulsourcing work, resulting
in lots of demand far
engineers in Nepal. But
since the world will take
along time to get hack on
its feet, job openings from
oulsourcing companies will
be less.

Construction will be among
the last things to pick up
because it is not a pricrity, so
contractors won't be seeking
too many 1new engineers,
Factories that were earlier
planning to expand, if they
have not gone bankrupt, will
limit their operations again
affecting the demand of
engingers.

Sales of anything high-end
will take a back-seat: from
new latest models of cars

to the state-of-the-art ERP
system. So engineers in
selling jobs will also be in less
demand.

The government will spend
on infrastructure to boost
the economy but again with
all the money gone in relief,
it will be slow.

Challenge no. 2: Lack of
business opportunities
Many engineers before
coronavirus, started their
own business even before
finishing their BE. Some
started online shopping,
others became SEOs, still,
others imported hardware
and supplied it to the
government.

Manohar Man Shrestha
Management ConsultantTrainer Writer

manocharmanshrestha@gmail.com
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Again due to the above
reasons, such opportunities
will decrease,

Alsa, the public will not
want to spend on anything
other than essentials because
they are mostly out of work,
or earning much less than
before.

With emplovers having less
money, they will rather make
their staff do earlier work
they outsourced to start-ups
like web-site designing and
systems designing.

Challenge no. 3: High
probability of layoff

Even those who have jobs
might face the possibility

of a job lay off if it hasn't
happened yet. The economy
doesn't run in a vacuum. All
stakeholders are interrelated.

Challenge no. 4: New skills
and knowledge required
fast

However, there is a silver
lining. There are still
companies with monev to
spare. Alter coronavirus,
people will develop new
values, aspirations resulting
in new preferences and
needs. For example, car
manufacturers are now
transforming into ventilator
producers, Mobile factories
and microchip factories

are transformed into mask
Factories. However, this is

only possible if engineers
make such transformations
possible. So this is just the
beginning. If engineers

can adapt to new skills and
knowledge there are lots of
new jols.

Challenge no. 5: New types
of business opportunities,
jobs emerging

As | said earlier, people will
want different products

and services. Recently a
company started to provide
home care service to old
people after they return
from quarantine, They are
hiring ex-air stewardesses.
So if you seek to start a
business, vou must think out
of the box and forget the
traditional businesses and
understand how the tastes
of people have changed,
design products accordingly
and build companies around
those ideas.

Recommended strategies
These were the 5 challenges,
3 being very grim and 2
being very bright. But
change is never £asy,
especially on this glebal
scale. Whether you plan to
geb a job or a start a job, here
are 5 personal strategies that
will help you along the way:

Be flexible

Dan't be rigid in that vou

have to get such and such

a job in such and such a
company at such and such
a salary and benefits. If any
opportunity comes just take
it, things will take care of
themselves later on. Within
a year you will have figured
out how the world has
changed and how to adapt
to it

Shave every day

This started today. Just
because vou have nowhere
to go, don't be lazy. Have

a routine, make at least 3
heurs to either learn or Lo
produce something, Yes, and
malke sure you shave every
day as if vou went to work
and for ladies, put on some
rmake-up.

Don’t carry grudges
Many of us will get fired

and that is part of a career.
Without losing vour old job
you can't start a new job.
So just think positively and
move o,

Study harder

If you are studying, use

the free time to master
vour craft even more. The
new world will require

more learning at a faster
rate, remember earlier the
example where automobile
engineers have to learn how
to make ventilators, and

Industrial Vision 7.0

communication engineers
have to learn to make face
masks.

Learn to catch the wave

IF you want to be a boss, you
have better read every news
differently by locking at what
each problem is giving rise
to what type of business
opportunity. OFf course not
like the business people
whao used the crisis far
opportunities to do black-
market.

Conclusion

Agrain as mentioned in

the first paragraph, this
article will have different
relevance depending on
when you read it. As the
elate of writing, times are
hard, uncertain and gloom
is overshadowing the minds
of billions of peaple. Every
threat brings with itself
opportunities, Here 1 fried
to teach the reader how to
see first the threats because
yvou cannot be like an ostrich
who hides its head in the
pround. Then [ showed vou
the opportunities and the
strategies you should adopt
to capitalize on them.

Use Mask

TOGETHER
FIGHT COVID-19

e

Wash Hands

Social Distancing

#togetherwestand
www.soiesnepal.org.np

INNOVATION. INDUSTRY. PROSPERITY
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Lokta Paper: An eco-friendly

handmade paper

W e have been making
paper for centuries.
Before the invention of paper
in China around 100AD, we
used skones, trees, barks,
parchments, or solid wooden
ohjects for communication
b scribing on them and
transporting them. The

Han Dynasty of China was
accredited to have invented
paper in around 2008C to
200AD. Researchers have
found handmade Lokta
paper from the Licchavi

era in Nepal. The Licchavi
Dymasty, which ruled

Nepal during 400-750 AD,
could be one of the earliest
adopters of papermaking
from the Chinese.

Lolta paper is a traditional
eco-friendly handmade
Nepali product prepared
from lokta fibre, which is
passibly one of the longest
and strongest natural fibres,
thus paper made from it is
very strong and has a unigue
texture, The barks of a
Lolsta plant or Daphne Spp.
{Daphne bholua and Daphne
papyracea), a non-timber

forest product is used (o
make Nepali Kagaj. It is an
evergreen, erect shrub with
an average height of 1-3
metars, [t iz abundant in the
forests of Nepal. According
to the Department of Forest,
it is available in 2,910,848
ha of forest spread over

55 districts of Nepal. Out
of these districts, 25 are
abundant in it. The total
estimated stock of bark of
Daphne spp. in Nepal is
110,481 metric tons, which
can support suslainable
paper production of over
950 metric tons a vear.
Currently, there are over
500 producers in Nepal,
employing around 50,000
workers, especially women.

Production process
There is no rocket science.
All that is needed to

make Mepali kagajis a
little training and a lot of
dedication, It begins with
the collection of lokta
barks, extracted from trees
which are cut 30cm above
the ground to let them
regenerate alter about five

CC

Lokta paper
is a traditional
eco-friendly
handmade Nepali
product prepared
from lokta fibre,
which is possibly
one of the longest
and strongest
natural fibres,
thus paper made
from it is very
strong and has
a unique
texture,

)

% Sujan Nepal, Sahil Dahal, Sandesh Banjara
- | 3rd year, Bachelor of Industrial Engineering
nepalsuzandS@gmailcom

yvears. The cut parts except
the bark are thrown in the
forest so that it is easier to
carry. The forest also gats
vital nutrients when they rot.
On the site of preparation,
the barks are sun-dried,
usually for two or three days.
A dry storehouse stoves
barks: moisture makes the
paper rot. Then the required
amount (usually 20-25 kgs
for ane batch) is rinsed and
soaked in a drum filled with
water for 24 hours, After
removing the unwanted
weeds present in barks from
the spaked barks, this weed-
free bark is now ready to be
cooked.

The worleer cooles bark in

a boiler (powered by either
firewood or electricity). The
firewood powered method is
lengthy, as it takes 8-9 hours
to cook 20 kg of lokta barks.
It ix also labour intensive as
thers must be a person to stir
and turn the barks and feed
firewood at regular intervals,
Ewven careful monitoring
cannot ensure uniform
cooking. Also, burned wood
generates Greenhouse

Gases (COZY), which directly
affects our health and the
environment; this method
also promotes deforestation,
loss of floral and Faunal
diversity.

An electric boiler, on the
other hand, is ¢fficient. This
technology not only reduces
cooking time to half but

also ensures even cooking
of lokta, leaving behind
negligible waste, Additionally,
this method is environment-
friendly.

Alter its cooking, the sheet
formation process starts as a
measured amount of pulp is
poured into wooden frames,
The thickness of the paper
depends an the amount of
the pulp poured. The sheets
are then sun-dried. In 20-30

wwivsoiesnepal.ore.np
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minutes, the paper is ready,
Normally, in a day, L400
lokta pieces can be prepared.

Unique Features of Lolkta
Paper

- Lokta paper is very strong.
It is hard to tear,

- Lokta paper is most
resistant to termites and
decay, hence suited for
documents/boaks meant Lo
last for centuries,

- Lokta paper has a unique
Feel and texture and overall
vibe.

- Lolta paper is less prone to
damage by water,

Entrepreneurial
innovations

Related communibies have
recently found the Nepal

Handmade Paper Association

(HANDPASS) in 1996 as
a private business service
organization designed to

amaongst the handmade
paper producers’ group and
prodoct manufacturers;

- Develop and promaote
paper-making enterprises
in rural arcas and improve
the lifestyle af low-income
communities;

- Ensure that the handmade
paper making industry
continues to be an
environmentally sustainable
and socially desirable
enterprise;

- Help paper manufacturers
in product development and
marketing, as well as in =kill
enhancement;

Industrial Vision 7.0

demonstrating that this is

a major activity involving

an important forest-based
resource. Since the late
194905, all handmade paper
product exports (lokta-based
and other) have increased by
an average of 26 per cent per
year,

The industry is currenthy
dominated by two
companies, GP1 and NPF,
each of which contributed
abotit 27 per cent to total
official exports in 2001/02,
Their major markets are

in the USA, UK, France,

and Japan. By one recent
estimate, the handmade

- Lokta paper exemplifies
ink from a pen or prints
beautifullv.

- Lakta paper is available in
many colours and patterns
For arlislic purposes through
dyeing,

strengthen and promote the
averall business enterprise.
The creation of HANDPASS
marked a significant

change in the management
and overall conduct of

the industry. Thirty-bwo
companies are registered
members of HANDPASS,
The organization has a
graduated membership fee
based on a company’s ability
to pay. Its main objectives
are to

- Promote handmade paper
as one of Nepal's leading
exporl items.

paper industry employs 4,155
Farnilies, or about 21,000
persons, with women making
up 80 per cent of those
employed. It may seem like

a small impact on poverty

in absolute numbers. But in
an industry where{lypicallv)
whole rural and urban
communities are engaged, it
has significant local socio-
economic impacts,

[ssues of access to
markets

There are now over 300
handmade paper units
registered with the Small
and Cottage Industries
Department, of which only
170 are currently active,
Maost of their products are
for export. Total exports

Develop mutual in 2001/02 were worth e
understanding and fraternity  about US£3.5 million,
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“Industrial Engineers are expected to focus on clean

sources of energy. They should research further on

renewable energy to help us achieve clean energy by
2030. It is their part of the study too.”




INTERVIEW

hat changes did
you make atter
your appointment as the
MD of NEA to overcome
the huge problem of load
shedding? What were the
challenges? Which factors
hindered the development
of energy then?
After | became the MD, there
were mainly 3 issues in NEA
that [ felt were challenging.
Increasing load-shedding
was one of the major issues
going on then, NEA was in
a long term loss of almost
Ks 9 Arba per annum, so it
wis the biggest challenge
For me to recover the loss
and reduce the import of
electricity. Also, the internal
management of staff was a
hig challenge. Consumers’
trust had to be gained
back. I was determined
to bring cut the result by
overcoming these challenges.
We were successful in
solving load-shedding
issues within 2 months but
in the industrial sector, it
still took us almost a year
to eradicate load-shedding.
Alter properly managing the
internal authorities, we were
successful to transform the
loss of s, 9 Arba per year
to a profit of Bs.1.5 Arba
per vear just in a span of
one vear. This, 1 think, was

A Talk with Nation’s Hero

Kulman Ghising

The erstwhile MD of Nepal Electricity Authority

a big achievement for NEA
at that time. This was all
possible because we tracked
the changing demand and
incorporated them into the
corresponding decision of
supply. We maintained the
constant supply and demand,
household peak hours were
managed by limiting supply
to industries during those
hours. We decreased the
demand by the removal

of additional demand that
was created by the use of
inverters. The overall loss
of NEA decreased from 26
% to 12%. The consumer
confidence for NEA has
gradually improved now,
This has all been possible
due to the right decisions we
took at the right time.

NEA had been working

to deplov around

90,000 smart meters

for the nation's power
distribution system by
2021. Currently, how has
the progress been with the
project? To what extent
will this prevent energy
pilferages in the country?
Actually, we have planned to
deploy 90,000 single-phase
smarl meters and around
G0.000 three-phass smart
meters by this year. Almost
all of them are going Lo be

CC

We
maintained the
constant supply
and demand,
household peak
hours were
managed by
limiting supply to
industries during
those hours.
We decreased
the demand by
the removal
of additional
demand that was
created by the use
of inverters.
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three-phase smart meters
whereas single-phase smart
meters will come under the
pilot project. This vear 50
lakh customers are going

to have smart meters but

it will talee some time to
implement this for the whole
country. The work is going
on at a rapid pace, so this is
going to be completed within
this fiscal vear. Basically
deploving smart meters is
going to save a lot of energy
and cost for NEA. Currently.
thers are over 5000 meter-
readers. Smart meters will
help to transition the meter
reading and billing to the
online platform, This is going
to reduce the number of
meter readers which in turn
will save a lot of costs and
risks. Moreover, thers will
be a centralized payment
system with prepaid and
postpaid systems. Further
seasonal tariffs and Time of
the Day (TOTY) tariffs or ary
other type of tariffs can be
imposed upon the season or
peak hours,

Energv banking and
transmission projects are
one of the key investment
projects from MCC. This
as vou know greatly
benefits Nepal with

the sale of electricity
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during peak seasons. If
MCC investment is not
implemented, do vou see
the prospect of energy
banking in the future for
Nepal?

Energy banking is taking
electricity in the dry season
and giving back in the wet
seasan. This is different
from transmission lines.
Transmission lines are the
backbone for us, We need
transmission lines and we
are making it. It is up to the
Government to decide how
they will Fund us to build
the infrastructure. Maybe
they will invest themselves
or by MCC, that is not our
COTCETTL

In the past few years, the
cost of solar power has
declined substantially

{in 2015: 50.13/kWh

and in 2018 ma $0.09/
kWh). In such a scenario,
do you see investment

in multiple hydropower
projects which usually
cost millions important?
Is there any possibility
to move to hybrid power
systems?

Well, the hybrid concept is
welcomed with open arms,
We are already working

on them. The peaking
hydropower concept has
already been applied in a
Few of the total hydropower
plants, NEA has already
signed 50 MW of PPA with
private sectors. And we have
targeted to have 100 MW
of solar energy at the end
of 1.5 years from now. But
the main concern is that

we can't fully depend on
solar energy so we still need
hydropower to meet the
energy requirements,

Data centers have been
growing in numbers in
Nepal with companies
like Uber also considering
MNepal for their data
center location? Since
system redundancy and
hence stable electricity
supply is a necessary
factor, what are the

plans of NEA to stabilize
power distribution to the
increasing data centers in

38

the Kathmandu valley?
The problem of load
shedding has been solved,
but we still are not

stable enough and hence
continuous efforts are

being invested in gaining its
stability. The reliability index
is continuously increasing
which indicates our stability
and it is a good sign. As we
already talked about smart
meters and automation
entering in NEA, we are
fully aware of the need for
a huge data center. The
groundwork for the data
venter is in the planning
phase,

From the general public
perspective, it appears the
hindrance in the energy
sector in Nepal was due to
political instability, lack
of cooperation between
stakeholders, and lack of
strong leadership. How
has your experience been
so far?

These all are actually

the main causes that had
hindered the energy sector in
Nepal. If we see the records
till now, political instability
and lack of cooperation are
some of the affecting factors,
but it is not the only problem
existing. The expertise to
optimize mobilization of

the financial and human
resources in the feld is

what | personally consider
the major affecting factor,

A clear policy is also an
accountable factor. However,
we have already come

this far. We still need to
overcome all the hindrances
that come up on our way by
proper management of the
TOSOUTTES,

India is piloting plans
for the common duct
policy within which
electricity, cable TV,
and home broadband
internet will have a
shared infrastructure.
This is expected to lower
capital expenditures
and encourage sharing
among the service
providers. With the
NEA's development of
an underground power

supply system, are there
any chances for a similar
shared infrastructure
project in Nepal?

NEA has abways prioritized
the concept of shared
infrastructure, The reason
behind cities being distorted
day by day is due o the lack
of actual application of the
concept.

It is demanded by
concerned officials about
strict implementation of it
through a utility corridor. A
utility corridar is basically

a space on the sides of
roads containing a group

of lines of electricity, water,
communication. And during
the implementation of the
utility corridor, the concept
of shared infrastructure will
be implemented too.

Hydropower provides
around 90% of the
current electricity
production in Nepal,

but it is going to be
severely affected by
climate variability.

Rising temperatures

are also gnawing away

at glaciers, the ultimate
source for many of the
world's biggest rivers

and essentially the long-
term powerpack for many
of the world's biggest
hydroelectric projects.

In the short term, that
can actually be a boost
for hydropower, because
the melting sends more
water downstream,
giving countries the
options to either produce
more power or store
water for future use,

In this scenario, Is

MNepal's dependency on
Hydropower a short term
plan? Are we aware of this
Fact?

Yes, climate change affects
but at a slow pace and

thus NEA must focus on
reservoir projects to mitigate
the effects. With changing
weather, the amount of
water, as well as snow, keeps
changing. Resarvoir projects
also help in the regulation of
those irregularities. Recently,
the energy mix is also part

of a policy of NEA, where

it says that at least 30 to

35 percent of total projects
would be the reservoir
prajects, 30 percent would
be peaking projects and the
remaining would be run-up.
I would strictly say no. What
is going to exist on this earth
il there would be no water

in rivers? Still the available
resources are not completely
utilized, and the answer lies
in the question of whether
these resources are to be
regulated optimally or not.
The productivity it is able to
provide is unmatchable to
any other source of energy
that Nepal can afford. Yes,
some modifications will be
reqguired but it is the most
sustainable source that any
nation can have in the long
term as well as short term.

Since, neighboring India
and China have committed
to manufacture only
electric automobiles by
the year 2030, Nepal will
be forced to go clectric

in about a decade. What
are the plans of NEA
regarding EV's7 Also, Is
NEA going to reduce the
tariff for electricity that is
going to be used to charge
EV, induction cooker, etc.?
I, myself, drive an electric
vehicle and we are promaoting
its use too, 30 locations

for smart electric charging
stations already are allocated,
As to Increase its use, NEA
has imposed optimal tariffs,
We have been promoting
electric vehicles for a long
time now.

What is the Industrial
linkage of NEA to Nepali
Industries? Does NEA
procure instruments like
Turbine, Generator, etc.
from the third country?
Is there any investment
in Nepal so that those
accessories can be
developed here?

Recently, Nepal has been
able to meet the demands of
very little amount. A huge
proportion of the machines
that are used are totally
based on the third country
because of a few industries
in Nepal, For this context,
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| believe the government
plavs an important role. The
amount of VAT it imposes

in these kinds of goods

and other plans regarding
industrial development
should be looked after by the
Gowvernment.

As a part of our course,
we have visited different
industries, We've observed
that the industries are still
dependent on different
traditional forms of
energy such as burning
diesel, gas, woods, and
others. What is your take
on improving sustainable
energy sources in the
Industrial Sector? What
are your immediate and
long-term plans for the
industrial Sectors?

The main plan would be to
increase the connection of
industries with electricity

as fuel rather than being
dependent upon traditional
sources like petrol, diese],
and husk, The souree of
electricity can also be

the residue of sugarcane,
biomass that too can be
utilized, In fact, NEA has
already had a PPA (Power
Purchase Agreement) to
purchase the 21 MW, it is
done to actually promote the
production of sustainahle
sources of electricity. Also,
we have developed the
concept of purchasing self-
produced electricity from
the industry, which is left
unused, This is a promotion
to industries to utilize their
wiste resources.

The main reason behind
promoting those resources is
to reduce the consumption
of diesel and petrol in Nepal.
Az NEA is in surplus now

it is quite able to buy those
power sources and it is doing
its best ko make industries
self-dependent.

How Industrial Engineers
may help to achieve the
national goal of access

to clean energy for all by
20307

We are sure of having

clean energy by 2030. We
will, in fact, have a surplus
by extending export and

reducing imports, By 2030,
the use of clean energy will
be maximized. Industrial
Engineers are expected to
focus on clean sources of
energy. Industrial Engineers
should research further on
renewahle energy to help
us achieve clean energy by
2030, Tt is their part of the
study too.

Lastly, would you like to
convey any final message
to the readers on the
energy potential of Nepal?
Nepal has great potential but
it is upon us how we handle
those resources. Mot only
the domestic market but also
the global market should be
considered. [F we tie-up with
the market and produce the
product, we may definitely
bring out maximum benefits,
1t is net only about capacity
but iz actually about how we
study the market and find
supphy-demand balance in it.
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3D printing: Future of
Construction Industry

printing in
construction, also

known as contour crafting
or building printing, is what
mary believe the future of
construction. The printing

of buildings has a lot of
potential advantages when
compared to conventional
construction methods.
There are lower labour costs
involved, construction can be
done quickly and there is less
ko no waste produced. The
concrete waste and failed
prints that do ecour can be
reused as raw material for
printing.

Alternative terms are also

in use, such as additive
construction, Autonomous
Robotic Construction System
{ARCS) Large scale Additive
Manufacturing (LSAM), or
Freeform construction (FC),
also to refer to sub-groups,
such as ‘30 Concrete’, used
to refer to concrete extrusion
technologies.

Is it possible to print a
building? —wes it is, 30
printed houses are already
commercially available.

Some companies print

parts prefab and others do

it on-site. A construction

3D printer is a machine

that can build houses

wiww soiesnepal.ore.np

by depositing a material
(concrete for example)

layer by layer. Conerete 3D
printing technology may
use Paste-type material, in
this case, concrete or earth
materials, is pushed through
a nozzle in layers to print
buildings in 3D. A number
of different approaches
have been demonstrated to
date which includes on-site
and off-site fabrication of
buildings and construction
components, using industrial
robote, pantry svstems

and tethered autonomons
vehicles. Demonstrations
of construction 3D printing
technologies to date have
included fabrication of
housing, construction
components (cladding

and structural panels and
calurnns), bridges and civil
infrastructure, artificial reefs,
follies, and sculptures.

3D Printed Buildings

The first residential building
in Europe, constructed using
the 3D printing construction
technology, was the home

in Yaroslavl (Russia) with
the area of 298,5 sq. m. The
walls of the building were
printed by the company
SPECAVIA in December

£

Is it
possible
to print a
building? -
yes it is. 3D

printed houses

are already

commercially
available. Some

companies
print parts
prefab and
others do it
on-site.
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2015, 600 elements of

the walls were printed in
the shop and assembled

at the construction site.
After completing the roof
structure and interior
decoration, the company
presented a fully finished
3D building in October
27 The peculiarity of

this project is that for the
first time in the world the
entire technological cycle
of construction has been
passed: design, obtaining a
building permit, registration
of the building, the
connection of all engineering
systems,

3D Printed Bridges

3D printed bridge with

the D-Shape technology

— the Arst structure of

this type in the waorld, [n
Spain, the first pedestrian
bridge printed in 3D in

the world (3DBRIDGE)
was inaugurated 14th of
December of 2016 in the
urban park of Castilla-La
Mancha in Aleohendas,
Madrid.

The bridee has a total length
of 12 meters and a width of
1.75 meters and is printed in
micro-reinforced concrete,
The architectural design
was done by the Institute of
Advanced Architecture of
Catalonia (IAAC),

The 3D printed bridge
reflects the complexities

of nature's forms and

was developed through
parametric design and
computational design,
which allows to optimize
the distribution of materials
and allows to maximize the
structural performance,
being able to dispose of the
material only where it is
needed, with total freedom
af forms, The 3D printed
footbridge of Alcobendas
represented a milestone for

Dipendra Kumar Thakuri
Draftsman, Yonsan Engineering Pre. Lid.
dipenthakuri@gmail.com
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the construction sector at
international level, as large
scale 3D printing technolagy
has been applied in this
project for the first time in
the field of civil engineering
in a public space.

Construction Speed

By January 2013, working
versions of 3D-printing
building technology were
printing 2 metres (6 f 7 in)
of building material per hour,
with a follow-on generation
of printers proposed to be
capable of 3.5 metres (11

[t) per hour, sufficient to
complete a building in a
weele

First 3D Construction
printing conference

Along with the research,
SDPrinthuset (now known
as COBOD International)
has organized two
international conferences on
3D Construction printing
{February and November
2017 respectively), aimed

at bringing together the
strongest names in this
emerging industry to

discuss the potentials and
challenges that lie ahead The
confurences were the first of
this kind, and have brought
together names such as
D-Shape, Contour Crafting,
Cybe Construction.

Benefits of 3} Printing in
the Construction Industry

Fast Production: 3D Printing
in the construction industry
means much-reduced
preduction time, That's
because the machines
themselves are very fast.

3D printers are also fully
automated, which eliminates
human error. The machine
just needs to be monitored,
but most of the production
process doesn't imvolve any
human help.

Almost zero material waste:
The main advantage of
using 30 printing in the
construction industry is
saving a lot of production
costs on material waste,
That's because a 3D prinker,
such as robotic arms, uses
exaclly the amount of

42

material they need

Cost-effectiveness: As
mentioned, using Additive
danufacturing allows for
smaller material usage
and involves fewer people
to work on building the
construction. 3D printing
is also 2 much Faster
technology. Those factors
influence the costs of
building any 30 printed
construction by bringing
them radically down.

Reduced Health Risk:
Reduced health and

safety risks — bv replacing
dangerotis jobs on site with
printing processes. Many of
the dangerous parts of the
construction process will be
eliminated

Greener Construction 30
printing, this is a great
advancement for green
construction with non-
polluted material. 3D
printers require electricity,
0 there are no direct
emissions, Companies
withoul on-site printers can
fabricate building elements
in a factory setting then
transport and assemble
buildings in a fraction of
the time, Recycled products
can be used to produce
construction materials for
the printer

Innovative design &
Improved Project
Planning: The last, but

just as important benefit

of using 3D printing in the
construction industry, is

all the innovative solutions
it brings. 31 technologies
can improve your project
planning as they can be used
already at the design stage.
Starting from CAD plans

of the buildings, which are
technical drawings with all
the parameters. Based on
those drawings, a 3D model
of the construction can be
made to meet the clients’
expectations and show them
the best design solutions.

Near Future Applications

Disaster Shelter Applications
The speed and cosl-

effectiveness of 3D printed
buildings make them

an attractive option for
disaster relief, where many
individuals and families are
in need of fast, safe shelter,

Combat to Housing Crisis
Since 3D printing now
allows structures to be
created more quickly, it is
ideal to combat the housing
crisis, Some companies

are gravitating towards
additive manufacturing as a
result. This includes ltalian
company WASF, which aims
to build a more sustainable
warld through 3D printing.
They have developed one

of the world's largest 3D
printers which are capable of
building homes from locally
sourced materials using solar,
wind, or hvdropower. This
enables regions that den’t
vel have access to electricity
o 30 print environmentally
friendly structures with local
resources.

Sophisticated Models
Architects periodically
produce scale models to
communicate their visions
to colleagues and clients,
and 30} printing is a prime
technology for this use case.
There's no doubt that, as
the technology becomes
cheaper and more common,
the benefits that 3D printing
brings to the architectural
modelling process will only
increase.

Drawhbacls:

The most notewarthy
negative impact 30 printing
will have on the construction

References:

industry would be the
reduction and elimination of
exizting jobs. If implemented
by mors companies, 3D
printing is capable of
replacing a large percentage
of the worldorce that is
typically needed to carry

ol an entire construction
praject.

[t is important to understand
that while its products are
relatively cheap, equipment
costs remain high. For the
technology to really take off
in the construction industry,
equipment costs will have to
decrease significantly.

- Less labour and traditional
materials demand to affect
the industry.

- Transpeortation and setup
can be tedious and costly,

- Ervors on the digital back
end can cause tremendous
setbacks.

- Conventional product
manufacturing companies
and plant renting companies
could suffer as their products
are ne longer required.

https:fwww forconstructionpros.com/blogs/
construction-toolbox/bloy /12059477 fhow-3d-printing -
is-alfecting-the-construction-industry
https:fwww.designingbuildings.co.ukfwiki/3D_

printing_in_construction

https:fen.wikipedia.org/wiki/Construction_3D_printing
https:fwww. Sdnatives.comfen/3d-printing-

construction-310120184/

http:fwww.constructionworld.org/impact-3d-printing -

construction-industry/

https:ffeonnect. bim360.autodesk.com/3d-printing-in-

comstruction
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Graphene: Wonder Material

raphene is a monolaver

of carbon atoms
that are tightly bound in
a repeating pattern of the
hexagonal honeveomb
lattice. It Ts an allotrope of
carbon in the plane of sp2-
bonded atoms which has a
maolecular bond length of
(0.142 nanometres. Graphene
ig the building-block of
Graphite, but graphenc is a
remarkable substance on its
own - with a multitude of
astonishing properties that
repeatedly earn it the title
“wonder material”. Graphite
contains a layver of graphene
stacked on each other with
an interplanar spacing of
(1.335 nanometres, The
different layers of graphene
in graphite are held together
by van der Waals force of
attraction, which can be
overcome during exloliation
of graphene from graphite.
iation of graphene from
graphite.
Graphene is one million
times thinner than paper
which directs it to be
considered two dimensional.
Graphene's flat honeycomb
pattern grants it many

wiww soiesnepal.ore.np

unusual characteristics,
including the status of

the strongest material in
the world. According to
Professor James Hone
{Professor, Mechanical
Engineering, Columbia
University), "Graphene is

s0 strong that it would take
an elephant, balanced on a
pencil to break through a
sheet of graphene as thick
as Saran Wrap™. It is the
strongest material known to
man and is over 200 times
stromger than steel. Carbon
nanotubes, which are wsed in
bikes, tennis rackets, living
tissue engineering are made
of rolled graphene. Graphene
is the thinnest compeund
kriown to man at one atom
thick, the lightest material
known {with 1 square meter
weighing around 0.77
milligrams), the strongest
compound discovered
{between 100-300 times
stronger than steel with

a tensile strength of 130
GPa and Young's modulus
of 1 TPa - 150,000,000
psi), the best conductor of
heat at room temperature

(at {4.84:0.44) « 103

€L

Graphene
is the building-
block of Graphite,
but graphene
is a remarkable
substance on
its own - with
a multitude
of astonishing
properties that
repeatedly earn it
the title “wonder
material”.

)
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to {5.30:0.48) « 1043
Wemn-1-K-1) and also the
best conductor of electricity
known {studies have shown
electron mobility at values
of more than 200,000
cm2:V-1-5-1). Other notable
properties of graphene are
its unilorm absorption of
light across the visible and
near-infrared parts of the
spectrum (m = 2.3%), and its
patential suitability for use in
spin transport.

History

CGraphene was first studied
theoretically in the 12405,
Scientists thought it was
practically impaossible for a
two-dimensional material to
exist, so further experiments
were not conducted to
isolate graphene. But, a few
decades later, researchers
began finding techniques

to peel graphite apart. They
tried wedging molecules
between layers of graphene
and scraping and rubbing
graphite and were able to
isolate graphene on top of
other materials but they
never got to a single layer.
In 20002, researcher Andre
Geim from the University
of Manchester challenged

a PhD student Keonstantin
Novoselov to polish a large
piece of praphite to as few
layers as possible. Novoselow
was able to reach a thousand
layers but couldn’t hit Giem's
goal of 10-100 layers. Giem
then applied a sticky tape

to graphite and peeled it
away to create flakes of
lavered graphene. More
tape peels created thinner
and thinner layers until he
had a piece of graphene 10
layers thick. They worked

at refining their technigue
and eventually produced a
single layer of carbon atoms,
They published their findings

Rijana Shrestha
3rd wear, Bachelor of Industrial Engineering
sthareezu@gmail.com
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in “Science” in October
2004, Geim and Novoselov
received the Mobel Prize

in physies in 2010 for their
warl.

Producing Graphene
Graphene is indeed very
exciting, but producing
high-guality materials is

still a challenge. Dozens of
companies around the world
are producing different types
and grades of graphene
materials - ranging from
high-gquality single-layer
graphene synthesized using
a CVD-based process to
graphene flakes produced
from graphite in large
volumes,

High-end graphene sheets
are mostly used in R&D
activities or extreme
applications such as sensors,
but graphene flales,
produced in large volumes
and at lower prices, are
adopted in many applications
such as sports equipment,
consumer electronics,
automative and more.

Physical/Mechanical
properties

Crraphene is light—it weighs
just 0.77 milligrams per
suare meter, Since itis a
single 21 sheet, it has the
highest surface area of all
other materials, When left to
themsehves, graphene sheets
will stuck and form graphite,
which is the muost stable 3D
Form of carbon under normal
conditions.

Graphene sheets are [lexible,
and in fact, graphene is the
most stretchable crystal

you can streteh it up to 20%
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of its initial size without
breaking it. Finally, perfect
graphene is also highly
impermeable, and even
helium atoms cannot go
through it.

Electronic properties
Graphene has an extremely
high electrical current
density (2 million times that
of copper) and intrinsic
mobility (LO0 times that

of silicen), Graphene has a
lower resistivity than any
other known material at
room temperature, including
silver. There are also some
methods to turn it into a
superconductor (it can
carry electricity with 100%
efficiency).

Thermal conductivity
Graphene is the perfect
thermal conductor - it
features record thermal
conductivity— higher than
that of carbon nanotubes,
graphite and diamond
(over 5,000 Wim/K).
Graphene conducts heat
in all directions - it is an
anisotropic conductor.

Optical properties
Graphene is extremely

thin, but it is still & visible
material, as it absorbs
about 2.53% of white light
{which is quite a lot for a
20 material). Combine this
with graphene's amazing
electronic properties, and it
turns out that graphene can
theoretically be used to make
very efficient solar cells.

Potential applications
Being so remarkable in so

€L

Graphene is
so strong that
it would take

an elephant,
balanced on a

pencil to break

through a sheet of

graphene as
thick as Saran

Wrap.

)
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many ways, graphene has
inspired scientists to think
of a wide range of uses for
the material, in fislds as
varied as consumer tech and
environmental science,

Flexible electronics

In addition to its powerful
electrical properties,
graphene is also highly
flexible and transparent.

This makes it attractive for
use in portable electronics.
Smartphones and tablets
could become much more
durable using graphene, and
perhaps could even be folded
up like paper. Wearahle
electronic devices have

been growing in popularily
recently. With graphene,
these devices could be made
even more useful, designed
to fit snugly around limbs
and bending to accommodate
various forms of exercise.

Solar cells/photovoltaics
Graphene is both highly
conductive and transparent.
As such, it has great potential
as a material in solar cells,
Typically, solar cells use
silicon, which produces a
charge when a photon hits
the materials, knocking to
lose a [ree electron, Silicon
only releases one electron
per photon that hits it
Research has indicated

that graphene can release
multiple electrons for each
photon that hits it. As such,
graphene could be far better
at converting solar energy.
Before long, cheaper, more
powerful graphene cells
could produce a massive
surge in renewable energy.

Semiconductors

Dae toits high conductivity,
graphene could be used in
semiconductors to greatly
increase the speed at
which information travels.
Recently the Department
of Energy conducted tests
that demonstrated that
semi-conductive palymers
cenduct electricity much
faster when placed atop a
laver of graphene than a
laver of silicon, This holds
true even if the polymer

wiwiw.soiesnepal.org.np
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is thicker. A polymer

5 nanometers thick, when
placed on top of a graphene
layer. conducted a charge
better than a 10-nanometer
layer of the polvmer. This
flew in the face of previous
wisdom which held that the
thinner a polymer is, the
better it can conduct charge.

Water filtration

Graphene's tight atomic
bonds make it impermeahle
For nearly all gasses and
liguids. Curiously, water
molecules are an exception.
Because waler can evaporate
through graphene while maost
other glasses and liquids
cannol, graphene could be an
exceptional tool for filtration.
Researchers at the University
of Manchester tested
graphene's permeability with
alcohol and were able to
distil verv strong samples of
spirits, as only the water in
the samples was able to pass
through the graphene.

Graphene Future

ls it Full-steam shead to a
future where graphene rules
the world? Maybe—or maybe
not. [t's important not to

get carried away with the
hype: most of the exciling
work on graphene has so

far been done on a very
small scale in chemical and
physics laboratories. Most
of the research is still what
we'd describe as “blue sky™
it could be many years or

RBeferences:

even decades before it can

be developed practically, let
along cost-effectively. By

the same token, it's still very
earhy days for basic scientific
research into graphene,
Forgetting all the amazing
applications for a moment,
there's doubtless much more
exciting science to emerge.
For example, we don't yet
know if graphene is the

only material with a bwo-
dimensional crystal lattice

or if similar but even more
extraordinary materials are
just waiting to be discovered.
One thing we do know is thal
this is a very exciting time for
materials science!
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CleanPod
UVC Sterilizer

This is a little handheld
sterilizer: Its UV light
can be directed to
kill germs on nearly
anything. From
groceries to luggage to
whatever needs some
quick sanitizing and
may not be soap- or
GermX-friendly, this
wand is an invaluable
tool to have in your

hand.

Paper-Thin Smartphones

Unhike regular paper however, these
plastic e-papers are not only durable
("unbreakable” is the correct term), but
also provides interactivity, With swipes,
taps and pinching, these flexible paper-
thin displays can take over paper-
centric industries.

Feast your eves on this paper-thin, A4-
sized digital paper prototype by Sony
which weighs only a mere 63g. Laptops
and even smartphones can’t hold a
candle to that kind of portability.
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OrCam MyEye

OrCam MyEyeisa
revolutionary voice
activated wearable that

attaches to virtually any

glasses. Desipned for
people who are blind
ar visually impaived, it
uses optical character
recognition technology.
It can instantly read to
you text from a bool,
smartphone screen
or any other surface,
recognize faces, help
vou shop on your own,
work more efficiently,
and live a more
independent life. OrCam
My Ewve conveys visual
information audibly, in
real-time and offline,

TOP TECH

Self-healing

Concrete

Millions of pounds are invested
in maintaining, fixing and
restoring roads, buildings,

tunnels and bridges annually.
This is because all concrete
eventually cracks and needs
to be restored. Self healing
concrete would add years
to a building's life and be an

enormous help timewise and

Anancially.

The science behind this
technological marvel shows
itself when water enters a
crack. This reactivates the
mineral producing bacteria that
was mixed in during the mixing
process. When the bacteria is
activated, it excretes caleite
which then heals the erack.

3D Printed Food

3D printing has taken the world by
storm, and slowly but surely people are
being won ever by the idea that it's for
more than just gadgets. Food is also
something that can be easily 3D printed.
German company, Biozoon, is harnessing
the power of 3D printing to create
seneoPro, a range of 3D-printable
powder mixtures that solidifies when
printed but also very quickly
melts when eaten.
The main target for this new
3D-printable food arve elderly patients
wha suffer from dysphagia, or the
inability to swallow.

wiwiw.soiesnepal.org.np
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Arlo Video Doorbell

Arlo Video Doaorbell is
designed to capture what
traditional video doorbells

can't. We get notified when
motion is detected and receive
a call on our phone when
someone presses the doorbell.
We can watch live-streaming
video from our smartphone
aor tablet.
Being able to create motion
zones — so you get alerted
only when someone is in them
— and the option to turn off
all alerts when you are home
ensures a smart doorbell
doesn't become just another
electronic annoyance but a
useful security tool. [t has
a built-in siren you can set
off from the app if vou spot
someone suspicious,

wiww soiesnepal.ore.np

Jet Pack International is making great strides
in jetpack technology, named H202 and
H202-Z jetpacks. As the name suggests,

both the H202 and H202-Z are hydrogen
peroxide-fueled jetpacks that will allow
users to fly at up te 77 miles per hour at a
maximum height of 250 feet.

So far though, the higher-capacity H202-2
is only capable of a maximum fight length of
33 seconds and a maximum travel distance
of 3300 feet.

Aerofex Aero-X

1 you're a Star Wars Fan, the Acrofex
Aero-X, a real-life equivalent of the
Star Wars speeder hike, is definitely

something vou'll want to have a sight of.
The Aero-X is the result of more than 15
vears of research and development,
Powered by a water-cooled 240
horsepower engine and two large rotovs,
the Aero-X can hover at an altitude of 12
feet and at speeds of up to 45 miles per
hour. It can also carry up to 310 pounds.

JetPack International H202

Samsung

Ballie

Samsung’s Ballie
is an interesting
combination between
smart home device and
robotic companion.
The ball-shaped gadget.
equipped with cameras
and sensors used to
follow you around,
can control various
smart home features,
take photos, send
vou updates about
your home when
you're away, and even
function as a fitness
assistant. Designed to
be an "all-around life
companion,” Ballie
might be cute enough
give your pup a run for
its money.

Temperature Control
Smart Mug

This is the mug everyone is obsessed
with this year! Keep your coffee (Lea
ar hot chocolate) nice and hot and
at the temperature you want it to be.
Ember's patented technology allows
you to set the precise temperature
of your hot beverage, so you can
enjoy your drink from the first sip
to the last drop. 1t sets vour desired
drinking temperature. [t helps pairing
with the Ember app to set your
temperature, customize presets,
receive notifications and more.
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MAMAGEMENT & POLICY

Critical Infrastructure

Location decision considering

its dependencies with other
Supporting stations

I I Y he modern world
is a complex network of

firmly intertwined services
and structures like the
internet, transportation
services, postal services,
Food delivery services,
water distribution networks,
cellular grids, power grids
and health services. These
services ensure the efficient
Functioning of daily life and
commerce by providing such
essentials as waler, power,
fransportation services,
communication services and
health care. Such services
and structures are termed
Critical Infrastructures (Cls).
The development and
prosperity of 4 country

are dependent on the
establishment and smooth
functioning of its Cls.

WA ":\.(.‘li Eanep ] | Ore.np

Damage to a Cl can impact
the nalional economy and
the health and wellbeing

of citizens, Disaster, either
natural or man-made, brings
the potential of serious
damage to Cls. With an
increase in natural and
man-made disasters recently,
the need for the protection
of Cls has increased.
Concerned agencies are
developing policies and
methads for identifying

and protecting Cls, as

well as plans to increase
their reliability. Hospitals
depend on power networks
for electricity to run their
equipment, and power
generation plants depend on
communication networks

to condrol the devices and
switches throughout their

CC

Understanding
Cls and their
dependencies,
including modelling
those dependencies
and failure impacts,
have become critical
concerns for national
security and economic

prosperity.
)

Industrial Vision 7.0

network. With support from
the dependent network,

a Cl can provide services
with higher efficiency and
quality. Hospital services
are increasingly reliant

on advanced electrical

and electronic equipment.
Similarly, communication
aystems allow for the
remote monitoring and
troubleshooting of electrical
sub-stations. In such
dependent networks, the
failure of one component
could cause the dependent
infrastructure to also fail

or debilitate. The failure

of a node or a link in an
infrastructure network can
ripple through all other
dependent infrastructures,
causing partial or complete
failure even though elements
might not have been directly
or physically damaged

by the disaster itself. For
instance, a failure in power
distribution lines due to an
earthquake would lead to

a blackout in surrounding
areas as a direct impact.
This impact eould further
result in the failure of the
electric pumps in petroleum
extraction and Force a
shut-down of computerized
contrels on communication
networks. The failure of
communicalion services
and pumping stations would
be considered indirect
impacts of the disaster, In
2012, Hurricane Sandy
showed similar irmpacts on
infrastructures in New York
and New Jersey. The power
lines and communication
towers were impacted by
the hurricane, resulting in
dependent infrastructure,
including Wall Street and
major hospitals, to shut
down. Such events have
uniderlined the potential
indirect impacts of disasters
on Cls due to their

Er. Prakash Jamar Kattel
Supply Chain Optimization Modeler
Quetica LLC, Minneapolis, MN, USA.

p.jamarkattel@gmail.com
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Figure 1. Nustration of Possible Direct and Indirect Impacts of 3 Hurricane on Infrastroctures

associated dependencies,
ldentifying the relations
among infrastructures is
essential to understand the
impact of one's failure on
the others. An illustration
of the possible direct

and indirect impacts of a
hurricane in a different aet
of infrastructures is shown
in Figure 1. Rinaldi {2004)
recognizes and classifies the
dependencies as physical,
cyber, geographic and logical.
Two systems are physically
dependent if the functioning
of one infrastructure
depends on the services of
another. If an infrastructure
acts as media to transmit
the information of another
infrastructure, then the
dependency is categorized
as evber, [f two or more
infrastructures are in the
same geographical region
and endure similar impacts
in the event of a disaster

in that region, then the
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dependency is geographic,
Logical dependency refers
to the intangible effects on
an infrastructure where a
change in policies or set of
rules in one infrastructure
impacts the functioning of
other, Thus, understanding
Cls and their dependencies,
incleding medelling those
dependencies and failure
impacts, have become
critical concerns for national
security and economic
prosperity. Comprehensive
frameworls are needed

to address and model the
relationship of Cls and their
Supporting stations (53g),
To bridge this gap, a
framework is developed to
locate critical Facilities in
relation to their associated
dependencies. The
dependencies come from
the interaction between the
critical facilities and their
S8z, Classical facility location
maodels determine the

Figure 3. Cl Locations in Puerto Rico

optimal location of facilities-
based primarily on the
demand they cover. Unlike
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layer, and the demand served
by the CI as the hottom layer,
as shown in Figure 2. The

Supporting
Stations layer

Critical
I Infrastructure
/ layer

Demand

Figure 2. Lavers Representation of 53, C1 and Demand

the classical facility location
model, the framework

that this study proposes to
effectively model the impact
of distributed failure in the
Supporting Station Network
(SSN) to determine the
pptimal location of the CI.
This framework treats

25N as the top layer, the
dependent Cl as the middle
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53N laver itself can have
multiple layers to support
multiple infrastructures, This
explicit representation allows
the modeler to consider each
infrastructure as a separate
layer in the dependent
network. Using these three
layers of networks, the
failure probability of the S8
and the demand covered, this
formulation can reproduce
the generic state of Cl and

its dependent netwaorks.
Each $8N layer has
heterogencously distributed
probability of failure. This
setup allows the model

to choose the Cl with the
connections that align with
the objective. The framework
incorporates a mathematical
maodel denominated as
Reliable Facility Location
Problem considering
Supporting Stations (RFLP-
58) to investigate the
dependency among the Cl
and its S8, The primary

wiwww.solesnepal.org.np
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ohjective of the RFLP-55

is to minimize the total
expected costs of establishing
a Cl, taking into account the
connected 55. The cost of
services and independent
Faflure probability for an SSN
laver makes each CI-55N
connection unigque, and each
can be directly modelled

into a realistic infrastruckure
network assignment
problem.

The framework is divided
into two phases: Phase |
characterizes the networks,
pre-processes the data, and
ranks 855-Cl connections.
Phase 2 iz the optimization
phase. In Phase 2 RFLP-583

is presented, a mixed-integer
linear programming model
te represent the nebworks
of 83N, Cl and demand
nodes. The goal of the
model is to minimize the
total expected cost with the
ohbjective function, including
all the expected fixed and
operational costs associated

with the establishment and
Functioning of a CL

On September 6, 2017,
Hurricane Irma, a Category
5 hurricane with 175-mph
winds, struck the island of
Puerte Rico, leaving over
one million citizens without
power. On September 20,
217 Hurricane Maria made

Tahle 1. Cost Distribution for Different Scenarios

Costs in *000° §
Hospital Cost Cost Associated with Patients [
Establishment SSs Service Cost Costs tn‘nccess U].:ISEI'\-’EII Total Cost
Cost hospital Patients cost
52& :;aﬂr:;:le §3,163,000.00 $6,818,240.94 _ $3,386,764.22 | $1,516,725.00 | $14,884,730.17
Table 2. Facilities Located and their Capacities
Items Numbers
Number of Hospital located 59
Average capacity of new established Hospital 150
No. of new Hospital established 5
No. of Hospital with for which Capacity is updated 21
Capacity upgrade average +103
Tahle 3. Current and Propased Capacity of Existing Hospitals
Hospitals Present Capacity | Proposed Capacity
| Centro medico wilma n. Vazquez 220 350
2 Doctor's center Hospital Bayamon 16 162
3 Hospital buen samaritano de aguadilla 31 183
4 Hospital castafier 69 93
5 Hospital centro medico menonita de cayey 45 270
6 Hospital de la concepcion 70 256
7 Hospital dr. Perea, pavia 208 350
8 Hospital hermanos melendez 97 350
9 Hospital hima humacao 204 268
10 Hospital menonita general de aibonito 22 172
11 Hospital menonita san lucas de guayama (cristo redentor) 200 350
12 Hospital metropolitano de la montaiia utuado, pa\'ria 51 100
13 Hospital metropolitano de san juan, pavia 95 227
14 Hﬂ;piinl mntrqpnlitnnﬂ dr. Susoni, pavia 38 172
15 | Hospital oriente inc., dr dominguez 55 | 121
16 Hospital pavia arecibo (hospital dr cayetano coll y toste) 164 350
17 Hospital pavia yauco (antiguo metropolitano dr. Tito mattei) 177 262
18 Hospital ryder memorial 111 276
19 Hospital san antonio 63 147
20 Hospital san carlos borromeo 15 121
21 Hima-san pablo hospital-humacao 190 254
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landfall on the lsland of
Puerto Rico as a Category

4 storm, compounding

the destruction caused

by Hurricane [rma. Local
officials estimated 80 - 90%
damage to structures in
most towns and cities, with
a praojected total physical
damage of $90 billion,
Though the official death
count was 64, a group

of researchers surveyed
3,299 households across
Puerto Rico and found a
total of 4,645 additional
deaths during the period as
comnpared to the mortality
status for the same period

in 2016, Out of 69 hospitals,
58 lacked power and fuel,
mare than 35 did not have
drinking water, and 14 were
unable Lo transfer patients
to other hospitals due to
damaged road networks.
This case study includes 54
hospitals with bed capacity
ranging from 24 beds to 423
beds. The 75 municipalities
ware considered as the
demand centres. The data
Further includes 28 power
plants, 79 cell towers, 84
hre stations, 187 police
stations. Figure 10 shows the
location of current hospitals,
proposed candidate locations
and 58s.

The average numbers of beds
For every 1,000 Puerto Rico
citigens is 2.5 which is less
than the national average

of the United States, which
is 2.6-2.9.This case study
considers that according

to the demand, the bed
capacity needed to reach

an average of 5.0 beds

per thousand people, i.e.
population is multiplied by a
Factor of 3.0/1,000, The total

population of Puerto Rico is

52

estimated at 3.4 million .
The model analyzes the
demand allocation, cost of
operation based on the 53
connection, and the capacity
af the facility to identify

the optimized location. For
optimization purposes, this
study assumes a set of 30
new candidate locations
throughout the island, as
shown in Figure 3, The
candidate locations were
chosen based on available
space and proximity to

the demand centres, Also,
the madeler can analyze
other factors that include
but are not limited to land
price, road access and
neighbourhood to shortlist
the candidates for the study.
The establishment of
hospitals, capacity increment
and demand allecation in this
caze study allows the model
to increase the capacities

of current hospitals as well
if needed. The model will
optimize the objective to
choose whether to open 2
new hospital or upgrade the
capacity of existing hospitals.
For a planning horizon of
50 vears, the results are
listed in Table 1. The oplimal
locations of the hospitals are
shown in Figure 4. Table 2
includes the numbers from
the optimized results. Table
3 includes information for
all existing hospitals with
updated capacities,

The results show that costs
incurred by patients to
access the service account
for 34.1% of the total cost
while the 55 service cost
accounts for almost 50%.
First, it is important to
account for accessibility
costs as it allows comparing
dilferent alternatives

from a more holistic
perspective. Second, the
cost of §5s suggests that the
functionality of $58s and their
connection to the C] play a
major rale in the total cost
of establishing a hospital.
ldentifying reliable S5
connections can significantly
reduce the cost to locate

and operate a hospital in

the long run, [t can alsa

be noticed from the table
that the model chooses to
increase the capacity of a
reliable facility with lower
service costs and a shorter
distance lo the demand
certre instead of building
new ones. Consequently, a
higher establishment cost is
noted because the capacity
increment in 21 existing
hospitals increases the
variable establishment costs.
The proposed model and

the analysis demonstrate the
importance and impact of
costs and reliability of the
553 while designing a Facility
location problem fora CL
For an accurate prediction
of expected investments

and the reliability of
established facilities, the
following consideralions

and limitations need to

be considered. First, the
unzvailability of required
data can become an obstacle,
For example, locations with
less frequent disrupting
events might not have an
estimation of the probability
of failure of the 558s. The
framework and, in particular,
the sensitivity analyses are of
key importance in such cases.
Expert opinion and historical
data can also contribute to

a more accurate estimation
of this information. Another
potential limitation is

the assumption of the
unidirectional flow of
services from 58s to Cls, In
some cases, the flow is bi-
directional, and the 585 and
Cls are interdependent on
one another.

This paper effectively
incorporates C1-88
dependency and provides

an estimated investment to
establish C1 and its demand
assignments. Implementing
the proposed [ramework

with RFLP-38 Formulation
can identify the optimal
location to establish a CI
considering its reliability
with other dependent
infrastructures. This paper
recommends a more
complete data gathering
and evaluation framework
to produce a more accurate
representation of the
problem of locating Cls

in real-world settings;

of particular interest

is the inclusion of Cls
dependencies to 55s.
Despite the contribution
of this paper, research and
development are needed to
advance the knowledge in
Facility location independent
and interdependent
networks, with special
emphasis on critical
infrastructure protection,

This article is a part summary
published on fournal @
Socio-Economic Planning
Sciences [www.sclencedirect,
com)
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OUTSIDE THE BOX

Ethics Concerning Colonization
of the Moon and Mars

o live among the stars

has always been a
fantasy of the curious minds.
With the ground breaking
discovery of water ice on
the Lunar South Poles and
on Mars, a new space race
has been kicked off. Major
countries like the USA, UAE,
India, Ching, et are racing
towards dominating the
space industry by sending
out exploration missions to
the Maoon and Mars, Private
companies like SpaceX and
Blue origin, which are backed
by billienaires Elon Musk
and Jelf Bezos respectively,
see an immense opportunity
in the space sector and are
investing billions of dollars
in their companies every
vear to make fully reusable
rockets to cut the cost of
access to space by a factor
of two digits. Elon Musk
envisions that we can build a
city of a million people living
on Mars before the end of
this century.
We live in an exciting period
of time, it is the first time in
human history that humans
have reached this far away
from their home planet, With
5o much excitermnent and so
mary advances happening
in space exploration every

single day, we should
carefully direct our path of
exploration so as to include
everyone in this journey and
be ethically right while we
are exploring new worlds.
What are the consequences
of exploring other worlds?
What it we affect the
development of pre-existing
life forms in these places?
Should we preserve the
environment and resources
on other celestial bodies the
way we preserve history? If
50, who governs the rules?
Are we allowed to reproduce
while in space? How will it
affect the development of
the child? Will a religion
dominate our next colony
in space? What if we found
a second genesis, should

we preserve it or change

its course of evolution? Do
all countries beneft From
space exploration, or only
the rich ones? Given that the
Moon is a common heritage
to all humankind, whao is
allowed to exploit resources
present on the Moon? As
we can see, there are several
uncertainties surrounding
us at this moment of time,
and we need to give them a
thought if we are to ensure
a dernocratic and ethical

<

To democratize
access to space,
it is essential to
have an inclusive
dialogue among
the citizens of the
world, not just
from the countries
who are doing
better than others
economically.

J)
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access to space. Let's make
an attempt to explore the
nature of these questions
and their possible answers.
What are the probable
consequences of exploring
other worlds? We, humans,
are a curious species. We
tend to explore unexplored
places and it is our very
nature of exploration that
first drove us across the

seas to find new continents
and now is driving us to
explore other worlds like the
Moon and the Mars. With
7.8 billion humans living on
Earth, we have explored the
entire surface of our home
planet to a certain scale and
to our bad news, we are
affecting the climate balance
on a planetary scale now.
Global warming is on the
rise, sea levels are increasing,
coastal cities are at the risl
of being Hooded or drowned;
at this very moment, we are
facing an existential crisis
and if we don't change the
course of our way of living,
we will certainly face huge
consequences in the Future.
Keeping this in mind, we can
imply that not all exploration
is good. Unsustainable
expleitation and exploration
leads to disasters. Therefore,
it is of utmost importance

to develop a set of rules for
exploitation and exploration
and reiterate them with time
to malke sure that we are

not affecting the balance

of any planet in an adverse
way and our exploration

and exploitation efforts are
sustainable,

Life may or may not exist

on other planets. Until now,
researchers around the
world have found no clues
of intelligent life in the close
proximity of Earth. However,
there are promising signs
that life exists beyond Earth,
but probably in microbial life
form. For example the recent

Anamol Mittal (Anmol)

Master of Space Studies (15U), Aerospace
Engineer and International Business
Developer

President, Nepalese Space Research
Association (MESRA), wwwnesra.co
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discovery of phosphine in
the atmosphere of Venus (1),
an underground ocean on
Europa, a moon of Jupiter
{2). If 50, this will be a
groundbreaking discovery
and it will change the way
we see ourselves, Life won't
be unique to Earth anymore.
Reproduction in space is
also a very important aspect
to consider if we are to
ensure sustained presence
on distant destinations

and to fulfill our vision of
settling a million people

on Mars. But it will also
require careful consideration
in terms of the way low
gravity and high radiation
affects the development of
the fetus. There are several
considerations to take in
account for, but given the
scope of this article we won't
go in the details.

It will cost us millions of
dollars or perhaps billions

to build a colony in space.
The shifting of budget from
other important issues

ko a mission dedicated to
build a colony in space
might seem unreasonable

to some people. People

are dying from hunger,
living in drought struck

areas, recovering from the
aftermath of a disaster.
Hundreds of thousand
peaple die every year due to
miserable living conditions
or lack of funds for survival,
therefore justifying people
about the benefits of settling
in space will be extremely
important. Earth has been
around for more than

4.5 billion years, and it

has only been a matter of
some thousand years that
intelligent life has fourished
on Earth and it is only now
in the known history that
humans have reached out so
far from their home planet.
Life has existed and has
rorie extinet many times in
the past, for instance the
dinosaurs, due to nataral
disasters like climate change,
rise of sea level or events
like the astercid collision.
Given the probability of
these natural disasters
wiping out life from Earth
or erupton of a nuclear war
given the fragile situation of
glohal politics, it is extremely
important for us to venture
out and colonize other
planets if we are to save

our species from extinction.
Evolution is necessary and is

inevitable for survival,
Lastly, | want to briefly

talle about the importance
of democratizing access to
space and the importance of
having an inclusive dialogue
among the developed and
the developing nations.

The Outer Space Treaty
signed in 1967 says that “the
exploration and use of outer
space shall be carried out
for the benefit and in the
interests of all countries and
shall be the province of all
mankind” and * the Moon
and other celestial bodies
shall be used exclusively

for peacetul purposes” (3).
Giiven the ambitious plans
of mining on the Moon by
countries like the USA and
Luxembourg, there exists
some uncertainties on

how other countries will be

References:
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benefited by such exploration
activities. With this note,

I weild like to present a
note about the importance
of democratizing access to
space,

“Despite being separated

by international boundaries
defined by ourselves, we
ghare a common sky above
us. The socio-economic
condition of a country
depends on various criteria
upon which an individual
from the country doesn't
have any control over. To
democratize access to space,
it is essential to have an
inclusive dizlogue among
the citizens of the world, not
just from the countries who
are doing better than others
economicalby.”

L. https:ffwww.sclencedaily.com/
releases/2020/09/200914112219 htmn
2. https:ffscience. time.com/2013/05/15/a-living-ocean-

on-a-jovian-mao

3. https:funoosa.orgfoosafen/ourworkspacelaw/
treaties/introouterspacetreatv html

TANAHUN HYDROPOWER LIMITED

Tanahun Hydropower Limited was established as 3
subsidiary company of NEA to develop 140 MW Tanahun
Hydropower Project {previoushy known as Upper Seti HEP)L

The main features of the Project are :

Installed Capacity
Annual Energy
Design Flow

Dam Height / Type
Headrace Tunnel
Surge Shaft
Penstock Pipe
Turbine
Powerhouse
Transmission Line

54

LAD MRS
SH5F GWh
1312 m3sis
¢ 140 miconcrete gravity
1162 mi (7. 4m dia)
r 615 mihi), 28 m (diz)
s /50 m Al 5.7 m to 4 m{dia)
Vertical Shaft Francis 2 nog
¢ Underground Type
264 km
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Krishna Ram Jakibanjar
B Jhn o

Entrepreneurial Conversation with

Krishna Ram Jakibanjar

ince AAC Light

Block is a newer
concept in Nepal, can you
share about AAC light
block and your industry?
After the earthquake of
2015 in Nepal, The country
bumped into the data
showing a massive loss of
human life injuries. And
researches show that the
catalyst for the loss was
heavy construction material
and insecure construction
methods. AAC block stands
as a far better alternative
for heavy construction
material, e, bricls. ltis 3
timies lighter than ordinary
brick. So, Guru Ganesh is
a step forward toward the
innovative construction
of cities with minimal
environmental spillovers,
AAC block also acts as 2
temperature moderator
between the envirenment

wwivsoiesnepal.ore.np
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AAC block
stands as a far
better alternative
for heavy
construction
material, i.e.,
bricks. Itis 3
times lighter than
ordinary brick. It
is always a smart
decision to choose
AAC blocks over
any other building

blocks.
p b

and the inside space. In that
waty, it also helps you save
vour electricity bill. 1t is
always a smart decision to
choose AAC blocks over any
other building blocks.

What were the primary
motivating factors that
drive you here in this
industry?

My family started their
venture in the brick industry.
| grew up seeing the business
of construction around me.
And that had an impact on
me to some extent, | saw

the raw material for bricks,
which is the soil, was lacking
due to population increase,
The environmental impact

in producing the bricl
industry was enormous.

This thing about the
business always bothered
me. And [ came across the
concept of AAC light block.
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| knew this would be the
maost feasible thing to do
because | aspire to solve the
loopholes of brick businass
and my market knowledge
of the construction industry.
Our team put in all our

life savings and took a
tremendous amount of debt
to pursue this venture. We
are now totally invested

in this, [t motivates us

that we are playing our

part in protecting the
environment and bringing
innovation in construction.
Also, the situation is that
the development in the
construction industry is still
not at its full pace. There is
much space for improvement
IR,

Despite having all these
positive features, what is
preventing AAC blocks
from replacing red bricks
for housing?

We have this attitude of
Aowing with the trend,
copying what others did, And
yes, change is hard, but in
Nepal, it is more challenging.
Because of a lack of
knowledge and awareness,
people trust what they see,
The Auidity of the awareness
wave 1s significantly less.
Most people don't have

the attitude of teaching
others, They are centered

on their knowledge, and

this slows down the pace

of development. This is

the primary factor that

our product is taking up

the market at a slow pace.
Fortunately, technology

is disrupting today's
communities, and the coming
generation is very aware and
rmindful. We see a brighter
Future as industrialists of
MNepal.

Also, | won't blame users
onby; many light block
producers in the market have
distorted the light bloclk's
image by not meeting the
threshold strength. One
believes what they see.

As yvou already know,
Nepal, due to its political
instahility, cannot provide
favorable conditions for

56

the industries. What were
vour experiences during
the early days of the
industry? And what do
you think are the efforts
that can help make the
entrepreneurship journey
desirable here in Nepal?
Yes, it was havd for us and

is even harder for yvoung
entrepreneurs who are
unfamiliar with Nepal's
government works, When
we first approached

the Fovernment for

the registration works,

they didn't have the
categorization for AAC
blocks, We were the first one
at that time. And still, Nepal's
standard for AAC block haz
not been delermined. We
are still frequently meeting
the concerned government
officials to determine the
standards. There is no
threshold for the production
of AAC to date. Low-
guality light blocks bear the
potential for considerable
loss of lives in the disaster.
It i also our ethical concern
to not let any low-guality
product enter the market.
Finally, the preparations are
dong, and Nepal's standard
will soon be existent in the
market,

The situations are so harsh
that we, as an industrialist,
have become resilient
enough. Mow, problems here
don't look like other's job

to solve. We have become
self-dependent. But those
who are new need to study
well about the market, have
their target group and keep
minimal expectations from
the government, If the nation
could minimize the risk of
opening any business, things
would have turned out
differently.

How well have the ‘Guru
Ganesh Light block
Industry' penetrated the
market yet? What are the
customer responses?
Customers are our foremost
concern, [t is the time of
massive advertisement, and
we are taking a huge risk
by not going on that path.
We believe that quality

is the major factor for
customer satisfaction. We
are on the path of building
an identity. We are taking

it most ethically and firmly
as possible, Even if only

one in 2 thousand products
lacks quality, that is enough
lo impact many cuslomers
badly. And that is why we
are very conscious of each
product handed to the
customer, We realize that
customers are returning for
more and even acting as our
ambassadors, This is what we
abways wanted, and seeing
onesell on the right track is
always joyous,

What advice would you
give to all the industrial
engineering students and
the industrial engineering
community in Nepal,
especially to those who
want to do something on
their own in the future?
First of all, industrial
engineers are the potential
warkforce to change the
nation's face for good.
Industrial engineers have a
better knowledge of how an
industry should worl, from
labor management to guality
checking to the industry’s
supply chain. | would suggest
every industrial engineer
reach out to individuals

who are already working

in the market and are
generous enough to guide
you throughout your work
while providing space

for your innovations. For
example, as MD of Guru
Ganesh, | believe that an
industrial engineer can bring
innovation to my already
existing plant. If [ have to
work smartly, T will surely
hire innovative industrial
engineers who can add up to
my industry.

Where do you see your
industry and AAC Light
Block market of Nepal in
the future?

We were toddlers a few
yvears back and now we are
learning to walk, We are

in the very early stages of
our whele journey. We are
still making people aware

of the features of the AAC
block. This somehow slows
the pace of working in the
market. | personally see this
industry as the industry that
fulfills the need, 1 mean, we
lack seil inside the Valley
which is the raw material

of the brick industry. Brick
industries will find it hard to
sustain. Also, as people are
being more concerned about
enviraonmental protection,
AAC light-block comes as
the ultimate solution. It

will be able to consume the
market in a big proportion
VETY 007,

We see ourselves opening
another factory soon if
things align as expected.
The idea is in a halt as of the
COVID situation, But very
soon we will be working
forward to the next factory,

——
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Spandan Mishra (PhD)
Data Scientist

Fractal Analytics, USA
smishra28@outlook.com

fractab.e

Rojesh Man Bajracharya
Founder

RDX Moto Pvt. Ltd.
Rojesh.ccg@gmail.com

Sudan Neupane

Head of Department
Industrial Engineering
Thapathali Campus, 10E
neupanesudaniiose edunp

Sangeet Lal Karna

Senior Engineer - Mechanical
Upper Tamakoshi Hypower
Limited
sangytkarna@gmail com

G

LTRHA

Thakur Dhakal, (PhD)
Postdoctoral Fellow
Department of Forest and
Environment Science
Kangwon National University,
South Korea.

thakur dhakal2003@kangwon.
ackr

"XNU

Sabin Silwal

Upstream Planning Manager
Schneider Electric, Germany
silwalsabin@gmail.com

Scpider

Umang Tuladhar
Program Ergonomist,
General Motors
umanggtri@gmail.com

Subodh Kumar Ghimire
Head af Department,
Automobile and Mechanical
Engineering
subodh@tciceedunp
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Ashok Kandel
Deputy Manager, Enginesring
Chauvdhary Group

ashok kandeli@chaudharvgroup.
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Bishworam Parajuli
Deputy Head of Department,
Industrial Engineering
Thapathali Campus,10E
bishwo parajuli@ice edwnp
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Geeta Basyal

Mechanical Engineer

Ministry of Education, Science
and Technology
gtaS71l@gmail.com

S

Bishnu Parajuli

Senior Business Intelligence
Analyst

Daraz Nepal | Alibaba Group
bishnu.parajuli@daraz.com.np

Sudin Bhuju Shrestha

Factory Inspection Officer
Ministry of Labour and Social
Security

sudien 21@gmail.com

S

Bishal Jirel

Metrologist,

Mepal Bureau of Standards and
Metrology
elitebishal@gmail com
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Prashant Bhattarai
Assistant Manager,
Industrial Engineer

MNepal 01 Corporation
Er.Prashantd®@gmail com
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Amrit Baniyva

MEP Design and Consultant
Chaudhary Group
amrithimalref[@gmail. com
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Rishta Karki

Project Controls Engineer,
Smart Manufacturing Systems
MOLEX, USA
rishtahereS5@pgmail.com
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Milan Adhikari

Chairperson

MNepal Cableways Company Pyt
Lid.

adhikarimilan1995@gmail. com

Riti Mewa
Research Associate
Frost and Sullivan
ritinewa@frost.com

Manish Jung Khati
Quantity Surveyor,

Saroaj Construction Company
manishjunghk@gmail.com
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The journey paved by them, stands as an inspiration for dreamers and learners of IE family.
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PHEVSs:

A bridge between gasoline and
electric vehicles

S o far the world is
concerned with

global warming and fuel
consumption, a plug-in
hyvbrid electric vehicle
(PHEV) is one of the
alternatives that provide
eco-friendly operation with
reduced [uel consumption
and harmful emissions. Now,
you might get impatient

to know-what actually is
PHEW? So, without wasting
much time lets dig directhy
into the topic.,

A plug-in hybrid electric
vehicle (PHEWVY) is a hyhrid
electric vehicle with the
ability to recharge its energy
storage with electricity from
an off-board power source
such as a grid. The PHEV
can run either on its Internal
Combustion Engine ([CE)
or its battery. Plug-in hybrid
electric vehicles {PHEWVS)
typically use batteries to
power an electric motor

and use another fuel, such

as grasoline, to power an
internal combustion engine
{ICE). PHEV hatteries can he
charged using a wall outlet
or charging station, by the
ICE, or through regenerative
braking. The vehicle bypically
runs on electric power until

€L

PHEV is
an electric car
that’s effectively a
bridge between a
conventional hybrid
and a fully electric
vehicle. While a
hybrid will use its
battery and electric
motors to drive the
car under certain
circumstances, it
doesn't have to be
charged. Instead,
the car's internal-
combustion often
tops up the
electric batteries

on board.
J)

the baltery is depleted, and
then the car automatically
switches over to use the ICE.
PHEV is an electric car that's
effectively a bridge hetween

circumstances, it doesn't
have to be charged. Instead,
the car's internal-combustion
often tops up the electric
batteries on board.

Plug-in hyvbrids can typically
run in at least two modes:
“all-electric,” in which the
motor and batlery provide
all the car's energy; and
“hybrid,” in which both
electricity and gasoline are
employed. Some PHEV:

can travel more than 70
miles on electricity alone.
Plug-in hybrids provide the
fuel- and cost-efficiency of
hybrid models along with
the all-electric capabilities of
battery-electric or fuel-cell
vehicles, Some PHEV: can
travel more than 70 miles on
electricity alone and under
typical deiving conditions,
store enough electricity

to cut their gasoline use.
PHEVs use approximately
30 to 60% less gasoline
than conventional vehicles,
potentially saving the owner
hundreds of dallars a vear.
Plug-in hybrids have a
significantly lower carbon
tootprint than their

Plug in Hybrid - Battery Performance Requirements

100 Power Delivery 100
ES
b Charge Depletion Zf
2 {EV mode) &
& 8
3 o
-t Charge Maintenance
P 20 (HEV mode} S0C
= T
i

1

40
Range - Miles

a comventional hybrid and a
Fully electric wehicle. While

a hiybrid will use its battery
and electric motars to

drive the car under certain

Er. Rojan KC
Industrial Engineer
rojankeS@outlook.com

T o

B0

gas-only counterparts for
two reasons: PHEVs can
run on electricity from the
power grid, and electricity
is typically cleaner than

wwivsoiesnepal.ore.np
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gasaline or diesel fuel. Plug-
in hybrids don't emit tailpipe
pollution when driving on
electricity; plus, having an
electric motor and battery

is fuel-efficient. Although
plug-in hybrids typically emit
less greenhouse gas than
conventional vehicles, the
amount generated depends
partly on how the electricity
is produced.

T B o5t
e ¥ el R BN DTESET

The average mileage given by
a conventional vehicle is ahout
20m T

The price of Petrol in Nepal

is Rs.107 per liter (September
2019 ie Rs, 5.35 per tkm and
it gives around 20km of range,
The cost of running EV 300km
is about B5.704 so if we
calculate the rumning cost of
Tkm s just around Ks.2.35.

Federal o credit

"EEEEREEE

Ceqvrolet Vol Hands Clarity ToyotaPras  Porsshe Crvenne Minbahi

In the year 2019, the PHEVs
had taken over the market
by a huge number. In Europe
and America, the use of
PHEW: is increasing day by
day because of the higher
range and more power.

The Chevrolet Valt has
earned lots of rewards and
is considered the best PHEV
ever. [t has a higher range
of 85km which is enough
for a daily work run. For the
long-distance, we can easily
switch to 1C engine mode
and later charge vehicles for
another EV range. Despite
making use of Electric motor
as well as the IC engine, they
Fall into the EV category and
gain the Government tax
credit,

E-Mybld Outlanger

Finally, it will only cost Rs.47
to run that 20km in EV mode,
which is way cheaper than
Foing on gasoline.

Hence the cost per running
EV and PHEV is very

low in comparison to the
conventional vehicles,

The PHEV has shown
remarkahle improvement
compared to hybrid vehicles
and goes long-range with

a combination of fuel and
electricity power.

Fuel economy has improved
compared to normal gas
vehicles. The cost of running
has changed drastically

and this will be one of the
reasons to further drive the
use of these vehicles. Though
it is not as efficient as electric

S0
el -
400 ;
Em
e
100
[ S = 5 £ (-
Miman = Tesh | AudiE- “":T“ u';“’ Hands Tg:'
Leaaf Modsd | tron Roue Ko Vait Carity Frime
[130] SEEVY | (B {Ew B [PHEN] {PHEW]} [BHEV)
m Tot2! Rarge fim] I 555 | A 3S0 0 480 | a0 3
—ETROENCY (PR MEEE] D il T4 isz (17 1k el 48

vehicles, this PHEV plays a
vital role in the transition
from conventional to electric
0NEs,

The cost of buying is still
high making it less preferable
by average people, In the
case of Nepal, people have
just started thinking about
alternative fuels hecanse

of the high cost of petrol

and air pellution. Though

the technology of electric
vehicles has already arrived
in Nepal, People aren’t
preferring it because of the
range concern and road
conditions. So, for those
people, PHEV will be the
best alternative as they will
have the oplion for both
versions: petrol (like the
conventional one) as well as
the electric mode. Overall
these PHEVs are getting over
the market slowly and can be
a solution for alternative Fuel
vehicles with less operating
cost.

250
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Cloud S
Computing ,@\
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Automation

Augrmented /
Virtual Reality
Artificial
Intelligence E
3D Printing

Impact of Sensors
in Industry 4.0

he hot topics in the

rmarket these days are
generally concerned with
Industry 4.0, Basically,
Industry 4.0 is the trend
inclined towards data
exchange and automation
in the manufacturing
technology and processes
that include the cyber-
physical system, IaT, T,
Al and cloud computing.
It had been the sensational
propaganda for the
introduction of digitized and
automated manufacturing
and logistics systems
currently revolutionizing
the industrial scenario.
And it happens to be that
Industry 4.0 mainly fosters
on the fascinating topic
of “smart factory”, The
unsung herces for making
the “smart factory” a reality
are the sensor market and
the sffective conglomeration
of industrial technologies
with the field of electronics.
This column is to address
the same unsung heroes;
Sensors.
Before we dive in, a small
thought has to be made,
What's the first thought that
pops up in your head as you
see a fire alarm in any office?
It has a lot to say. As we go
o, we are to decode all the
interpretations.
Sensors are the author of
those high-tech industries
thal we as an engineer olten
aim to work for. They are

the key drivers of Industry
4.0 and IoT in workplaces
and factories, serving as the
interface between the digital
and physical worlds, Bevond
the enhanced detecting
technology within smart
sensors, the factor that
makes them smart is that
thev can be easily linked
together over the wireless
network and, increasingly,
by 5G networks they can
carry a much larger volume
of data at significantly
improved reliability. The
implementation of combined
sophisticated sensors can
enable new techniques

to analyze the data and

gain actionable insights to
improve many areas in the
operations resulting to make
the industry interactive and
responsive. The ability of
smarl sensors to 'connect
the factory floor to the

top floor” allows real-time
manulacturing, moving,
learning and reporting,
Smart sensors can play a
crucial role in predictive
maintenance by helping to
identify when machines need
servicing before breakdown,
Mot only can this prevent
costly unplanned production
outages, but it can also
reduce the downtime
associated with scheduled,
routine maintenance.

The use of sensors can

be quantified mainly in

nine sectors: Industrial

(4 ¢

The ability
of smart sensors
to ‘connect the
factory floor to
the top floor’
allows real-time
manufacturing,
moving, learning
and reporting.

)

products and machinery,
ICT, consumer goods and
electronics, autemaotive,

raal estate, construction,
chemicals, logistics and
power and utilities

With the increase in
implementation of Industry
4.0, Test and Manulacturing
industries are likely to

shift to cater the demand

of the marketplace. The
industrial processes of food
and beverages will benehit
more and more in the future
from next-generation smart
sensor platforms. The Future
measurement opportunities
are definitely related to
motshure control, food
ingredient measurements,
end-point analysis of
processes and many more,
The role of advanced
machine learning algorithms
will expand the opportunities
to predictive maintenance,
where the operator won't
need to know every specific
concentration, but will only
menitor the income and
outflows in processes that
may indicate some problems
in the process tools, Also,
sensors are the major player
for making the workplace
ergonomically right and
thus increasing preductivity.
The list of opportunities

is endless, and based on
current knowledge, it is easy
to say that the development
will be faster than we can
aven imagine,

Today, if the consumer
demand changes and a
completely new type of
product is required, then a
new Factory needs to be built
or an existing factory needs
to be modified which is a
costly recrientation. This is
high time for companies to
be more flexible, specifically
deveelop the ability to adapt
their business practices to

chanping technology and

Er. Nitesh Kumar Barnawal

Graduate Research Engineer/Team Leader
Dratalytics Nepal Py, Led.
niteshbarnawal@gmail com
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husiness environments.

Here is where sensors
interfere with the situation,
In the sensor-based future, a
Factory will be able to quickly
adjust lo producing different
products because this will
imvolve changes to the
software only that controls
the Factary. In a svmbiotic
relationship, data from smart
sensors will help to make
improvements possible to
any given product, while
consumers will push this
process from the demand
side by expecting frequent
updates to products. The
demand for updates can

be met through feedback
received by the company
through sensors in the
product only, meaning that
sensors bear the capacity to
be a part of the lifestyle in
the coming decades. In many
sectors, as there will be a big
re-arrangement of leading
players of the industry,
companies quickly need

te identify and implement
software skills to survive.
[oT, one of the fascinating
study areas of today's
generation, is successful
only after the polymeric
utilization of smart sensors,
Actually, it is the collection
of sensors working in
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coordination with one
another to achieve a
common goal, Fire alarm

that we talked about at the
very beginning of the column
is a sensor and is also a very

basic example of a part of
loT. Importance of o7,

Dolars (b Billlons)

M8

W Morth fmaerica

e

B Eurcipe

basically referring to sensors,
has been understood by
superpowers of the world,
be it China or the United
States of America. Being
any country, making sure
that the labor of the country
is safe should be the top
priority. And this is also the
miain reason that countries
are pbliged to loT and
sensors basically.,

Smart industry has already
paved its way in the market.
For example, the study
found out that only 33%

of companies worldwide
identified themselves as
advanced in digitalization
today. The number of
advanced companies will

be increased up to 72% in
the next 3 yvears. o, this is
clear evidence thal the race
towards digitalization is
already on, and competitive
landscapes will be redefined
entirely in the nearby future,
The same study claimed that
24% of companies believe

to achieve more than 30%
cost reductions in the next
five vears by investing in
digitalization. The number
was even higher in Asia,

Aia Pacific

Asia Pacific is estimated to exhibit high growth of 10.1% during
the forecast period . The growth of the market in this region is
attributed to the technological innovation and increasing
adoption of automation technologies in various industries.

. Europe holds a share of 22.2% in 2018 and is expected to
witness a CAGR of 9.2% during forecast period.

. North America accounts for the second largest share of 27.3%
of the market in 2018, Increased R&D in the field of IoT for
new and improved technologies, as well as the increasing
demand for improved lifestyle are the two crucial factors
driving the market In North America,

=) REPORTS
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where 33% of the companies
believed to get significant
campetitive benefits in
manufacturing costs in the
next 5 years, The majority of
campanies, 60%, said they
would invest 2-10% of their
revenue in digitalization,
which is a staggeringly high
proportion of their R&D
investments. The investments
are expecled to be a total of
USS 907 bn annually until
2020. Another interesting
finding in the survey was that
though R&D investments
were high, a majority of the
companies expect Industry
4.0 investments to pay

back within two years.
(spectralengine.com)

The huge benefit for the
sensor present business
firms is the collection of
data for which sensors are
the main source an industry
can rely on Even though
the word “Data’ is made of

4 letters, it has the potential
to enormously change the
scenario of the market and
the way we do business
today. A real-time data flow
is crucial for the proper
functioning of amy industry.
The collection of data highly
benefits when analyzed

and automatic actions are
triggered. The value is not

in the data itself, but rather
in using the data to perform
tasks such as predictive
analytics, which in turn can
help to drive automation.
Three layers provide a

base for generating overall
added value - acquiring,
aggregating and analveing,
Taken together, these three
layers enable companies to
derive and assign the next
best actions, which in the
optimal case should get
triggered automatically.,
Orwning the data is one thing,
but how it is combined with
other data and analyzed is
the more value-creating part.
Otten, vou do not need that
much data.
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¢ WhatisData - '

Data Science is a study which deals with identification,
representation and extraction of meaningful information from
data sources to be used for business purposes.

It understands the complex behaviors, trends and inferences at
a granular level.

Data Scientist extract knowledge and insights from data in
various forms, both structured and unstructured.

Data science continues to evolve
as one of the most promising
and in-demand career paths for
skilled professionals.

¢ Helps human to make better and
quicker decisions

Data

Science FiiE e Preparing Large Business Models

k ' ‘7 e Analysis and Representation of
Information becomes easier
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Top Programming languages

Python

Python is an open-source, easy-to-use
language. Python makes it easier for
programmers to read the data in a spreadsheet
by creating a C5V output. There are many
Python libraries that contain a host of
functions, tools, and methods to manage
and analyze data. For example, Pandas is a
free Python software library for data analysis
and data handling, NumPy for numerical
computing, SciPy for scientific computing,
Matplotlib for data visualization, etc.

R

R is a high-level programming language built
by statisticians for statistical computing and
graphics. Being a vector language, R can do
many things at once, functions can be added
to a single vector without putting it in a loop.
R comes handy for exploring data sets and
conducting ad hoc analysis.
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SQL (Structured Query Language) is a domain-
specific language designed for managing data held in
a relational database management system.Although
not exclusively used for data science operations,
knowledge of SQL tables and queries can help data
scientists while dealing with database management
systems. This domain-specific language is extremely
convenient for storing, manipulating, and retrieving
data in relational databases.

Scala

Scala, which is also known

as Scalable language, is an
extension of Java language. It
runs on Java Virtual Machine
(JVM) and is one of the de-
facto languages when it comes
to playing practically with

Big Data. Scala serves as an
important tool for the data
scientists because it supports
both anonymous functions as
well as higher-order functions.

@
& I @ @
J Julia
Julia is an open-source programming language with
a speed that exceeds R and Python. It is an excellent
language to deal with matrices and linear algebra.
Julia can be used for both back-end and front-end

programming, and its API can be embedded in
programmes,

wiwiw.soiesnepal.org.np
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for Data Science

Matlab

MATLAB offers a full set of statistics and
machine learning functionality, plus advanced
methods such as nonlinear optimization,
system identification, and thousands of
prebuilt algorithms for image and video
processing, financial modeling, control system
design. It has native support for the sensor,
image, viden, telemetry, binary, and other
real-time formats, [ts numeric routines scale
directly to parallel processing on clusters and
clouds.

4
= Java

Java

Java is one of the oldest languages. Most of the
popular Big Data frameworks/tools on the likes
of Spark, Flink, Hive and Hadoop are written
in Java. It has a great number of libraries and
tools for Machine Learning and Data Science.
Some of them being Weka, Java-ML, MLIib,
and Deeplearning4j, to solve most of your ML
or data science problems. Also, Java 9 brings in
the much-missed REPL, that facilitates iterative
development.

C++

wwivsoiesnepal.ore.np

Perl

Perl can handle data queries very efficiently as
compared to some other programming languages
as it uses lightweight arrays that don't need a
high level of focus from the programmer. In

fact, Perl & is touted as the ‘big-data lite’ with
many big companies such as Boeing, Siemens,
etc. experimenting with it for Data Science. Perl
is also very useful in quantitative fields such as
finance, bioinformatics, statistical analysis, etc.

SAS

Short for Statistical Analytical System, SAS is

an industrial-grade software environment built
specifically for business intelligence, predictive
analysis, and advanced analysis. The software
environment is broken down into sets of tools

that offer the mentioned functionality. Some of

these cover the presentations, some cover data
management, some cover quality control, and a
handful more for features such as code editor and
project manager, grid computing manager, and so on.

C++ has found itself an irreplaceable spot in any data
scientist’s toolkit. This language is simple and extremely
powerful and is one of the fastest languages out there. Being a
low-level language, C++ allows data scientists to have a much
broader command of their applications.
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VISION

Driving to the Future

Pf:'sonal vehicles have
served as a means for
transportation for about

a hundred years now,
Herwever, today, just like

cell phones aren’t used only
For making calls, cars are
alzo not about only to drive
and parle To achieve that,
the automotive industry
has been working hand-
in-hand with the emerging
technologies in order to
deliver the safest, advanced
and most comfortable
vehicles for modern users,
In this article, we'll share 5 of
the most exciting innovations
coming down the road.
These alzo show us a sneak
peek of what the near future
of automotive looks lilke.

Artificial Intelligence
Artificial Intelligence

{Al} is transtorming the
automaobile industry rapidly
and has become an essential
component of the auto-drive
technology. The enormous
amount of data collected
through connected devices
and services is the main
enabling Factor in the success
of Al applications in any
industry. Using Al a human
touch is added to computer
applications and machines.
A huge amount of data is fed
to these programs that are
processed to think logically

wiww soiesnepal.ore.np

and perform human actions,
To better understand the role
of Al in self-driving cars, let's
first take a look at the human
perspective. A human driver
uses sensory functions,

such as vision and sound te
watch the road, road signs,
and other vehicles. The years
of experience in driving
helps the driver develop a
habit to look for little things
encountered on the roads

— it could be a big bump

or a pedestrian crossing,

The goal of the automotive
industry is to build
autonomous cars that can
drive like experienced human
drivers which need to hawve
sensory functions, cognitive
functions and executing
capabilities. The process used
to achieve autonomous cars
can be divided into three
parts.

Part 1: Collection of data
Jrom the vehicles

Multiple sensors, cameras,
and communication systems
are fitted on the autonomous
vehicles to generate

data of the surrounding
environment. This system
collects information about
everything the autonomous
vehicle sees and hears on the
road, such as other vehicles,
the speed at which every
vehicle around it is travelling,
road infrastructure, and

€<

The goal
of the automotive
industry is to build
autonomous cars
that can drive
like experienced
human drivers
which need to have
sensory functions,
cognitive functions
and executing
capabilities.

)

Er. Bikash Shrestha
Service Engineer, Renault Nepal
Shresthabikashl23 be@gmail.com
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every ohject on/near the
road. This data is then
processed and used to
communicate meaningful
information {input) to the Al
Programs.

Part 2: Al Mastermind

The Al programs are stored
in the cloud. When the
cloud receives the processed
data, it starts applying Al
algorithms to add meaning
to this enormous amount

of data. The Al engine is the
brain of this entire system
and helps in making the right
decisions. [t is connected

to a database that acts as a
memaory that stores previous
driving experiences. These
well-informed decisions

are related to autonomous
vehicles,

Part 5: Executing the Al
Capabilities

Based on the decisions
made by the Al engine,

the autonomous vehicle
knows what to do when it
encounters a situation on
road and hence it drives
through traffic without any
human intervention and
reaches the destination
safely.

Autonomous driving

An autonomous caris a
vehicle capable of sensing its
environment and operating
without human involvement.
A human passenger is not
required to take control of
the vehicle at any time, nor is
a human passenger required
to be present in the vehicle at
all. An autonomous car can
go anywhere a traditional car
goes and do everything that
an experienced human driver
does,

Autonomous cars rely on
sensors, actuators, complex
algorithms, machine learning
systems, and powerful
processors to execute
software. Autonomous

cars ereate and maintain a
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map of their surroundings
based on a variety of
sensors situated in different
parts of the vehicle, Radar
sensors monitor the
position of nearby wvehicles.
Video cameras detect

trafhic lights, read road
signs, lrack other vehicles,
and look for pedestrians,
Lidar {light detection and
ranging) sensors bounce
pulses of light aff the car's
surroundings to measure
distances, detect road edges,
and identify lane markings.
Ultrasonic sensors in the
wheels detect curbs and
other vehicles when parking,
Sophisticated software

then processes all this
sensory input, plots a path,
and sends instructions to
the car's actuators, which
confrol acceleration, braking,
and steering. Hard-coded
rules, shstacle avoidance
algorithms, predictive
modelling, and chject
recognition help the software
follow traffic rules and
navigate obstacles,

Vehicle To Vehicle
Communication

Vehicle to vehicle (W2V)
communication helps
vehicles form spontansous
wireless networks on the 7o
and transfer data ever an
ad-hoc mesh nebwork. Each
vehicle sends reports about
traffic and road conditions,
vehicle position and speed,
route direction, and loss of
stability and brakes if these
peour, The information is
added to the network and
serves as a salely warning
For the other vehicles. Very
much like traffic radio
stations provide information
for people. Individual cars
use the information from the
network to create a dymamic
view of their surroundings.
A complete overview enables
the car can send danger
alerts and encourage actions
that prevent accidents and
reduce traffic congestion,
Vehicle to vehicle
communication combines
two types of vehicular
communication systems,
called vehicle to vehicle

{V2V) and Vehicle To

Infrastructure (W21},
Together, the systems form
an interactive routing

map. Vehicle to vehicle
communication is made
passible due to the Internet
of Things ([oT) devices like
GPS receivers, which let
vehicles communicate their
location through the V2V
system, and road sensors,
which send data about

road conditions through
the V21 system. DERC
(Dedicated Short Range
Communications) connect
the two systems and ensures
each vehicle receives all

the information it needs

for safe navigation. Main
components of V2V systems
are:

Dedicated short-range
communications {DSRC):
Wireless communication
channels that work in

the 5.9GHz band with

a bandwidth of 75MHz,
designed for short-range
use of about 1000m. The
DSRC enables real-time
communication bebween
the wehicle to the vehicle
svstem and the vehicle

to infrastructure system.
When the V2V svstem
communicates, it may say,
“Firefighter approaching.”
While the V21 system warns,
“Car on fire, 10 feet, road
blocked.”

GPS receiver: Provides

the vehicle with real-time
lacation information, which
helps vehicles navigate
around objects and vehicles
on the road.

Inertial navigation system:
Acts as the vehicle's
orientation system, helping
each car navigate safely
around cars and objects. The
inertial navigation system
monitors and estimates
positioning, speed, and
direction of vehicles with
onboard sensors,

Laser lluminated Detection
And Ranging (LiDAR):

A laser detection system
that creates 30 maps

and heat images of the
vehicle's surroundings.
LiDAR calculates the exact
distance between objects by
measuring the speed of light
as it bounces from vehicle

to abject and vice versa. [t
helps the vehicle orient with
the objects around it and
interact with infrastructure
SENS0S.

Voice commands of car
Maobile apps and smart
devices make il easier than
ever before to control your
wiorld from your driver's
seal. You will be able to
interact with vour car
through voice command.
Whether you want to get
the engine running remaotely,
run your favourite apps from
the road or open the garage
door before your commute
is over, there are new ways
Lo use voice commands Lo
manage vour life from vour
car and, in some cases, also
manage vour car from vour
home. One scenario: You
might be driving and looking
for a parking space. All

you will have to say "Find
parking,” and vour voice will
navigate you to the closest,
least expensive, safest garage,
based on vour programmed
preferences, and then pay the
fee with yvour credit card.
Mary newer cars from major
manufacturers, including
Ford, Toveta, Nissan and
Hyundai, are compatible
with Alexa, Amaron's volce-
controlled assistant that
communicates through an
Echo speaker. IF yvou have

an Alexa-integrated car and
an Echo at home, Alexa skill
will let vou control vour
vehicle from vour kitchen
table {(or anywhere vou like
to keep your Echo) using
voice commands, After
you've set it up, you can ask
Alexa to start or stop the
engine and to lock or unlock
doors without leaving the
house. For instance: “Alexa,
ask Chevralel to start my
car,” or, “Alexa, Tell Ford to
lock my vehicle.” Depending
on your manufacturer, you
might also be able to ask
Alexa about other vehicle
information, such as tire
pressure and mileage, or

to control your lights,

trunk, and heating and
cooling systems which is

an especially useful option
during extreme weather,

Car-as-a-service (CaaS8)
Cars-as-a-service {Caal)
refers to an upcoming car
rental service that allows
city drivers to engage in a
ride-sharing service, Smart
device owners can hail a car
with driverless technology
through an app, which

piclks them up for their
transportation or delivery
needs, The great thing about
the technelogy is that no
driver's license is needed to
access one of these vehicles,
serving as a driverless Uber.
Caa¥ also will provide car
muobility services for anyone,
since no driver's license is
needed, And it will be an
affordable transportation
means for a large portion
of the global population,
[HS Automotive estimates
that there are currently

6.2 billion people globally
without a driver’s license or
nearly 85% of the world's
population.

Self-driving cars are
expected to take over

the roadways in the next
two decades, but the vast
majority of the fleet will
likely be dedicated to
services and not owned

by individuals, according

to a new report by [HS
Automaotive. The majority
of autonomous vehicles

will likely be used by the
services industry. Car-as-a-
service (CaaS) opportunities
are hecoming a new

driving force for urban
transportation, according
to IHS Automotive,
Essentially an extension of
ride-sharing using driverless
vehicles, Caak will enable
peaple to summon a car

via an app or to be used for
deliveries. IHS estimates
that the deployment of
driverless Caal will begin
before 2025 and will have
an increasing impact as
technology advances and
driverless car volumes grow,
[n addition, autonomeous
driving and associated costs
will dramatically lower the
cost of mobility services as a
whole,
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MAMAGEMENT & POLICY

STI Policy Interface:

A Road of Opportunities for Young
Researchers and Technologists

Industrial Vision 7.0

assists in a quality living of
the cilizens by increasing
production and productivity
through the development

of science and technology,
utilization of innowvation and
scientific culture.

The approach paper of

the 15th plan prepared

by the National Planning
Commission considers
Secience and Technology as a
prerequisite of development.
The initiation has been
taken bv the government to
build the S&T infrastructure
by creating "Science and
Technology Development
and Coordination Council’
for the formation and
operation of 3T fund and
development of strategic
long term and short term
work plans. The waork plan
from the council pushes

for reflecting national
prioritization. And because
of that, vouth may need to
consider a few critical issues
for enabling S&T hased
sustainable development,
The setting up of the

work plan along with the
execution is a major critical
issue. Although nepalese
yvouth are strugeling to get

cience, technelogy and

innovation (STI} are one
of the major driving factors
of social transformation and
the source of soft power.
If we consider the example
of the developed nations,
prosperity is measured based
on the implementation of
science and technology as
cross-cutting parts in every
sector and the political
commitment vested towards
the inwestment in research
and development (R&D). Tt
is necessary to ensure that
every youth of the country
is getting research-based
quality education; exhibiting
inventions through
innovative technology in
the learning process. Young
researchers have a vital and
so far unrealized share in
setting research priorities of
MNepal. Hence, the Ministry
of Education, Science and
Technology (MOEST)
in coordination with
stukeholders, has prepared

WA ":\.(.‘li Eanep ] | Ore.np

the “Science Technology
and Innovation policy,
2019 to pave the road of
opportunities for vouth. So,
whalt are the opportunilies
created by the new policy
to Younyg researchers?
Have you gone through the
STI policy yet? If not, it is
available on the website

of MOEST. It underpins
equitable participation in
scientific studies, research
and development of science
and technology, protecting
technical and outstanding
talents grounding the
concept of {public-private
partnershipl PPP model.
The tacit assumption

made in preparation of
palicy is that scientific
knowledge, whether as the
university, private or public
organizations are possessed
by vouth: vet, in the process,
youn researchers are not
aware of the plentiful of
opportunities they can grab
from the government. [t

CC

It assists in
a quality living of the
citizens by increasing
production and
productivity through
the development
of science and
technology, utilization
of innovation
and scientific

culture.
)

into corporate houses, they
try to stay inside the country
by all means, believing they
still have a chance to get

the job of their related feld.
However, the poor Nepalese
economy dramatically
reduces these chances. In
this regard, this policy is an
attempt of the government
to generate emploviment
through mobilizing 5T
funds, vocational training,
industry-academia
partnership, on-the-job
training, rigid work plans and
more, The opportunities for
the youth are scholarship,
post-masters/ post-doctoral
fellowship for scientific
knowledge, research and
technology development. The

Er. Geeta Basval
Industrial Engineer, MoksT
geetabasyall@email.com
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Funding on the 5T1 research
is planned to be shilted from
fixed annual allocation to a
miltiple allocation system
to encourage productive
research. This is done to
encourage youth who

Face monetary lagging and
enhance their connectivity
with the users of technology
such as industry. Youth

play a major role to make

a rigid network among
alumni for the knowledge
dissemination who ultimately
will be government officials,
university professors, and
company engineers by
having broader look over the
opportunity to be generated
through the network. The
voung engineers working on
R&D or as an entrepreneur
can disseminate their idea

to the government for
ratification of policy which
will favour the private
zector. In the long run, the
major players of STT policy
is a network of government
officials, university
professors, researchers and
compary engineers who
ultimately are those alumni.
As mentioned earlier,
separate ST1 fund shall be
created by the government
to utilize scientific research,
technology developrment
and innovation in all sectors
which shall contain the
amount received from the
Government of Nepal, the
amount obtained from
bilateral, multilateral,
domestic or foreign
organizations or amount
ohtained, with approval

of the Government of
Mepal, from internaticnal
funds on science,
technology and innovation
which is dedicated for
voung researchers and
technologists, The policy has
made it easier now for those
willing to get involved in the
works related to scientific
research, technology
development and innovation
than never before, Tt is

clear from the experience

of various eountries that

the government should
support the establishment of
industry-aMiliated research
and development units. The
policy supports academia-
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industry partnership and it is
an opportunity for company
engineers and professors

to worls together in each
industrial sector to use the
fund, research facilities,
manpower and technology
to overcome the commaon
barriers, So, the policy seelks
the rigorous participation
of voung researchers and
technologists. With the
extensive participation of
vouth in the promotion of
science and technology, the
number of alumni imelved
in research and innovation
will be increased. When
alumni number increases,
the mebilization of the

fund in R&ED by the private
and public sector and
several company-affiliated
research institutes will
increase which will attract
the foreign investment on
B&D eventually. Hence,
young researchers and
technologists can seize this
opportunity to understand
the needs of the nation, share
their ideas with others, link
academia with industry and
convert ideas to a product,
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| /% Sanjen .Ialavidhyfxt Company Limited

& corporate office: Maharajgunj, Kathmandu Nepal

Sanjen(Upper) Hydroelectric Project Sanjen Hydroelectric Project

Location : Chilime V.D.C of

Rasuwa District
Project Type: Peaking ROR
Installed Capacity: 14.8 MW
Annual Energy

Location : Chilime V.D.C of
Rasuwa District

Project Type: Cascade ROR

Installed Capacity: 42.5 MW

Generation: 85.87 GWh Annual Energy
Design Flow: 11.07 m3/s Generation: 251.94 GWh
Head Gross: 161.30m Design Flow: 11.07 m3/s
Peaking Pondage Head Gross: 442.0m
Gross Storage Headrace Tunnel: 13630.00m
Capacity: 40,000 m3 Surge Tank: 51.00m(h), 5.5~5.8(dia)
Headrace Tunnel: 1378.00m Penstock: 102om(l),1.06~2.5m(dia)
Surge Tank: 40.0o0m(h), 6m(dia) Turbine: Pelton, Vertical Axis
Penstock: 478m(l), 1.1~2.5m(dia) 3 nos
Turbine: Francis, Horizontal Powerhouse: Surface Type
Axis 3 nos Transmission Line: 132kV, 1.5 km

Powerhouse: Surface Type
Transmission Line: 132kV, 5km

Phone Number: 977-01-4374275
Web: www.sjcl.com.np

email: sanjenhcl@gmail.com
P.O Box: 12667
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Er. Prakash Acharya is

the co-founder of Mukt
Energy and has been actively
working in the energy sector
of Nepal for ten years. He
wis the founding president

of SOIES Nepal. He has

always been an inspiration
to the IE family and here

we present you with his
experiences as an Industrial
Engineer and entreprenuer
which would be invigorating

and motivating.

Téte-a-téte with
Er. Prakash Acharya

hat is Multi
Energy in a
nutshell?
Mulkti Energy is a venture of
engineers and entreprensurs
committed to deliver
compelilive services with
innovation % excellence
in the solar energy sector.
The group is working with
sincere efforts in urban
households, institutional &
industiial energy Lo solve
the prevailing energy crisis
in Mepal. We also design
and install effective solar
PV systemns, Solar Water
Heaters, Solar Dryers, and
Solar Pumping Systems

& Heat Pump. Our team

of “Energy Experts" is
dedicated to creating value-
driven renewahble energy
projects starting from the
free in-home/institutional/
industrial consultation to
oukstanding after-sales
support.

How did you come up with
Mukti Energy?

The idea came to us out of
necessiby. Daily blackouts for
up to 12 hours, is the only
reason to think about energy
independence and start a
venture to contribute to the
energy seclor in Nepal. So,

my team came up with the
idea to work for solar energy
in the urban sector of Nepal
Also, I alwavs found myself
attracted to the concept of
clean energy.

Looking back, are
entrepreneurship and
startup the right pathway?
OF course, entrepreneurship
is more than the right
pathway. [t is aboul freedom,
passion, limitless apportunity
to grow and excel. The best
thing about entrepreneurship
Is coping ith dafly
challenges and finding smart
solutions to the problems,
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Walking in this path, you see
vaursalf doing things vou
never thought you could. [t is
the path to self-exploration
oo,

Firstly, clean concept
group and then Mulkti
energy, it seems you are
keen on clean energy
technologies. How did
both of your startups help
in the socio-economic
growth of the country?
We believe in energy
democracy. By Energy
dt‘[ﬂﬂfl"ﬂf}’, Wi ITeAn
generating energy for
yourself at your place. In
solar energy, we see many
of our clients are producing
some portion of the required
energy on their rooftop.

We have so far helped to
substitute Fossil Fuel use and
help our clients save energy
costs. Besides, clean energy
is also helping to reduce
pollution and contribute

to sustainable energy
ecosystems. It aligns with
the ethics of rational human
heings.

If Mukti Energy hadn't
happened. where could we
see yoursell now?

I can't say what [ would do
if not in the energy sector
because renewable energy
was my first idea since |
thought of doing my own
venture. The only thing 1
can guarantee is, | would be
waorking on any other ideas.
To be an entrepreneur is

a life-long journey. If not
this, there would surely be
another one.

Did the course structure
of Industrial Engineering
in any way help and
motivate you to do vour
own business?

The course structure of
Industrial Engineering has
been designed in such g
wiay that the student comes
across a lot of different
practical topics. It was very
trigrering to choose my
venture when most of my
friends were thinking of
finding a job. Probably, [
had that gut feeling earlier.

¢

The best
thing about
entrepreneurship
is coping with
daily challenges
and finding
smart solutions
to the problems.
Walking in this
path, yvou see
yourself doing
things yvou never
thought you
could.

)

Industrial engineering, being
a multidisciplinary subject,
allowed me to taste various
aspects of engineering,
Entrepreneurship in clean
energy gave me the best
taste, and [ chose it as a
career. The course worked
as a priest who does
matchmaking at weddings.

If vou had a chance to
choose any other major,
which would you prefer
and why?

Although aligning in an
alternate direction te
industrial engineering, [ am
mare intrigued by home
designs & architecture.
Whenever [ think about
what 1 would love to

study besides Industrial
Engineering, [ would choose
to stedy architecture.
Making designs, artsy things,
beautiful spaces fascinates
me. As humans, those things
Fascinate a considerable load
of people. [ would love to see
that part of my fascination.

How technically advanced
is Multi Energyv? What
have you done from your
side to increase efficiency?
In Mepal, nen-techniecal
professionals oceupied

the solar energy business
ecosystem, Solar used

to be sold like any other
grocery packages. [ think
OUr COmpany Was one of
the few companies which
started providing technical
design services and selling
products based on design.
We were also pioneers

in offering free technical
consultations to our
household and commercial
clients. But having said that,
we see, there is a need to be
maore technically advanced
and offer higher technical
services as a solar energy
service provider company.

Do vou manufacture
yvourself?

Yes, we manufacture a

Fewr things in the thermal
solar energy sector. We are
manufacturing [at plate
collectors locally, storage
tanks, and control svstems
at our facility, We are not

even close Lo halbway. Miles
and miles of journey await
in front of Mulkti Energy's
manulacturing niche.

What suggestions would
you like to give to
Industrial Engineering
Students as our alummni
and as a professional?

In my ten yvears

Journey, I learned that
entrepreneurship is all
about “Doing by learning
and Learning by Doing.”
There is no "fit in" rule to
be successful, so better the
soomer you jump in the
pool, the sooner you get to
strive towards success. The
entrepreneurship journey
comes in all shapes and
sizes. Evervone's journey

is different from the other,
The basic rule is to outgrow
every limitation and add up
to who we were vesterday. It
hag been ten years, and | still
follow this rule.

wwivsoiesnepal.ore.np
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or merely

A Delightful Rhetoric ?

he Global Warming

and Greenllouse
effect has been the most
pressing issue heginning
from the mid-1900s, The
issue has reached its crest
in the second decade of the
2000s, and therefore efforts
have been aligned by the
environmentalists, engineers
and other concerned
stakeholders to reduce the
spillage of CO,, NOx and
NH. in the atmosphere.
Endeavours have never been
this stringent to impose the
usage of renewable sources
ol energy, and thereby
discourage the burning of
Fossil fuels.
But are renewahles the
true escape out from this
tragedy of emvironmental
deterioration? Mo scholar
claims that renewahles
can ascertain the safest
Future on their own, but
the apparent fact that they
seem promising from the
prospects of emissions
cannot be disregarded.
When talked about
renewables, solar and

wwivsoiesnepal.ore.np

wind are taken into

major consideration since
solar and wind farms are
entwined, and used as hybrid
poptilarly to compensate
the discrepancies each

hold when used singly. For
the ease of understanding,
different aspects are
elaborated and discussed
individually so that it
eventually lights the
praspects of critical analysis
on the unparalleled lauding
of renewable sources of

ENErgY.

I Intermittency

Solar requires the
continuous supply of
sunlight [or it to generate
power. Though design
factors consider 'Days of
Autonomy’, and thus usage
of the battery ensures that
the power is stored for
when direct sunlight is not
a possibility, But the fact
cannot be disregarded that
battery-capacity is poorly
limited, and hence power
sustains only for a while after
the sunlight is out. On the

next front, wind turbines
require a wind velocity of
minimum 4 mys to extract
porwer, and thus this erects
as the natural constraint for

continuous power extraction.

The practice of entwining
wind turbines are solar
panels that have gained
popularity in recent times

to minimize the interrupted
generation, This may seem
to be a promising idea

but not worth it when the
power-cul even for a small
period cannot be endured, as
happens with most industrial
production processes,

11. Storage and
Transmission

Burning coal and other fossil
Fuels ensure the continuous
generation of power with no

Er. Bhupesh Regmi

Masters in Mechanical Systems Design and
Engineering at lOE Pulchewk Campus
bhupeshregOf @gmail.com

distant threat of interruption.
Hence, storage of power is
pragmatically unnecessary.
As discnussed earlier, wind
and solar have intermittent
supply and therefore storage
is 2 must. This requires a
battery, imverter and other
relatively expensive electrical
equipment, A trade-off
between the cost and
environmental conservation
could have been positively
comprehended, but
technical complicalions

exist unavailability of
battery capacity that can

run an industry, Even the
combination of large chunks
of batteries cannot remotely
fulfil the power requirements
that could have atherwise
been reliably fulfilled by the
supplies from lossil fuels,
Transmission lines that have
been on the Tun are meant to
supply electricity that has a
rather definite frequency (say
50 Hz), Complications creep
in with power drawn from
solar cells and wind turbines
regarding power stability

and consistency. So, existing
lines require numerous
mandatory reforms to
withstand and properly
operate under uctuating
frequency, let alone other
technical aspects which are
in-depth not the domain of
this critical rhetoric.

I Dumping of
Accessories

Solar Photoveltaie Cells
have, in general, an estimated
life span of 20-25 years,
Then the problem rises
regarding dumping of PV
cells which richly contain
Sulphur, Chromium, Lead
and Cadmium whose toxicity
declines very slowly. Also,
present threats in Nepal
include the spillage of Lead
in the agricultural land while

improperly dumping lead-
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acid batteries. Regarding
Carbon footprints, the
manufacturing of batteries,
PV cells and other integral
entities of Windmill is largely
energy-intensive which in
the first hand is obtained by
burning fossil fuels. Hence,
argurnent sustaing whether
these renewables are entirely
carbon-neutral.

IV. Environmental
(Biodiversity) threats

It has been widely reported
that hundreds of thousands
of endangered species of
birds like Eagle are killed
every year by giant spinning
turbines mounted on
windmills. Migratory Bals
and tortoise have reportedly
been killed because of

heat concentration due to
solar fields. This has been
condemned by Biodiversity
scientists particularly

in reference to the solar
Aelds built in the desert of
California of the United

States of America.

Mot to miss the clearing of
agricultural land for planting
solar farms.

V. Aesthetics

Societies are mostly resistant
while planting solar or

wind farms since aesthetics
has its whole new level of
significance in this era. There
are a number of instances
signifying erratic positions
from civil societies regarding
the establishment of farms
mostly in American and
European nations. This
resistance should not be

a surprise even from our
societies for mammoth civil
structures equipped with
electrical hazards.

Off-grid plants thal operate
for a distant howsehold or
for a small rural communiby
might seem reasonable and
praiseworthy. But solar and
wind farms tending ko cater
to the needs of industrial

€€

Isn't it quite a
fundamental
of Science to
discuss the
prospective
avenues from
different
perspectives
without being
hypnotized
by delightful
rhetoric put
forth in the
favour?

b D
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set-ups do not seem too
plausible in the light of
several technical glitches,
and widespread hoaxes that
deify renewables as being
entirely carbon neutral,

Isn't it quite Fundamental

of Sclence to discuss the
prospective avenues from
different perspactives
without being hypnotized by
delightful rhetoric put forth
in the favour?

On sneaking around, nuclear
energy is favoured by a large
bunch of leading scientists
and engineers as the safest
form of energy. We definitely
have the horrific image of
Chernobyl that pops straight
oul when ‘Nuclear’ is heard
of, but it is 2 ltigh time that
we discuss the claims made
regarding nuclear technology
rather than forever letting
the horror of the past haunt
our rational agenda.
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Internet of Things

magine a world

where trillion objects
can sense, interack and
share information, all
interconnected aver
internet protocol networks
of available type. It
means having things done
automatically without our
physical intervention. That's
exactly what we dream of in
winters, right?
“The Internet of Things is
not a concept; it is a network,
the true technologyv-enabled
Network of all networks.”
- Edewede Oriwoh, These
systems of interconnected
ohjects have data steadily
collected, analysed and
used to begin an action
by making those data
available for the wealth of
intelligence For planning,
handling and decision
malking. As a definition,
the internet of things is an
intelligent netwark, which
concatenates all things to
the internet for the purpose
of interchange information
and communication via the
information sensing devices
in conformity with agreed
protocols, A growing number
of physical ohjects are being
connected to the internet
at an unprecedented rate

wwivsoiesnepal.ore.np

realizing the idea of the
Internet of Things {loT).

A basic example of such
objects includes thermostats
and HVAC monitoring and
control systems that enable
smart homes.

The loT enables physical
objects to apply the senses
and make the decision
accordingly on their own,

It tramsforms ohjects from
being traditional to smart

by exploiting its underlying
techneologies such as
ubiquitous and pervasive
vomputing, embedded
devices, and communication
technologies, sensor
nebworks, [nternet protocols,
and applications. Over time,
the loT is expected to have

a significant home and
business applications, to
contribute to the quality of
life and have a huge impact
on the world's economy. For
example, the new concept of
smart homes will enable their
residents to automatically
open their garage when
reaching home, prepare
their coffee, control climate
control systems, TVs and
other appliances. In order to
realize this potential growth,
emerging technologies

grow proportionally to

<

“The Internet
of Things is not
a concept; it is
a network, the
true technology-
enabled Network
of all networks.”
~ Edewede
Oriwoh.

)

Rabin KC

Bachelors in Industrial Engineering
Thapathali Campus
Rabinke325@gmail com

match market demands
and customer needs.
Furthermaore, devices are
being improvised to fit
customer needs in terms of
efficiency and Feasibility.

Elements of loT
Understanding of broad
topics like ToT can be eased
by the study of building
blocks of it. Some of the
elements needed to deliver
the functionality of the laT
are illustrated below:

- Identification
[dentification is crucial

for [oT. On the basis of
identifcation, service is
matched with demand. Manv
identification methods are
available for the IoT such

as electronic product codes
(EPC) and ubiguitous codes
{uCode), Furthermore,
addressing the loT ohjects
is critical to differentiate
between object [D and its
address. Object 1D refers

to its name such as T1 for

a particular temperature
sensor and object's address
refers to its address within
a communications network,
In addition, addressing
methods of 0T ohjects
include IPv6 and [Pvd.
Distinguishing between

the ohject's identification
and address is imperative
since identification methods
are not globally unigue, so
addressing assists to uniquely
identily objects. In addition,
objects within the network
might uge public [Ps and not
private ones, ldentification
methods are used to provide
a clear identity for each
object within the network.

- Sensing

The ToT sensing means
gathering data from related
objects within the network
and sending it back to 4
data warehouse, database,
or cloud. The collected data
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is analysed to take specific
actions based on required
services. The [oT sensors
can be smart, actuators or
wearable sensing devices. For
example, many companies
offer smart hubs and mohile
applications that enable
people to monitor and
control thousands of smart
devices and appliances
inside buildings using

their smartphones. Single
Board Computers (5BCs)
integrated with sensors and
security functionalities are
typically used to realize

loT products. Such devices
typically connect ko a central
management portal to
provide the reguired data by
CUstoImers.

- Communication

6T communication
technologies connect
heterogeneous ohjects

to deliver specific smart
services, Typically, the [oT
nodes should operate using
low power in the presence
of nolsy communication
links. Communication
technology is Wi-Fi that uses
radio waves to exchange
data amongst things

within 100 m range. Wi-

Fi allows smart devices to
communicate and exchange
information without using

a router in some ad hoe
configurations. Bluetooth
presents a communication
technology that is used to
exchange data between
devices over short distances
using short-wavelength
radio to minimize power
consumption.

- Services

Crverall, IoT services can be
categorized into four classes:
ldentity-related Services,
Information Aggregation
Services, Collaborative-
Aware Services, and
Ubiguitous Services.

1. Identity-related services
They are the most basic

and important services that
are used in other types of
services. There are bwo parts
to it. One is with an identifier
and another is the one
identifying it {read device),
Read devices make sure

only the required service is
executed in the system.

2. Infermation-Aggregation
Services

They collect and summarize
Taw SENSOTY measurements
that need to be processed,
and are reported to the loT
application.

3. Collaborative-Aware
Services

They act on top of
Information Aggregation
Services and use the
obtained data to make

a decision and react
accordingly.

4. Ubiguitous Services

They, hovwever, aim to
provide Collaborative-Aware
Services anytime Lo anvone
who needs them anvwhere,
The ultimate goal of all 0T
applications is Lo reach the
level of ubiquitous services.
However, this end is not
achievable easily since there
are alot of difficulties

£<

The Internet

and challenges that have of Thmgﬁ 15

to be addressed. Most of empowering a
the existing applications smarter bridging
provide identity-related, of dlgl tal, [Jh}"SlCEIl
]11FL'IF]'I1:-1E]L‘!1‘I aggma.;atmn.‘and ariel hiimiary
collaborative-aware services,

Smart healthcare and smart _ SEhETES b':'f
grids fall into the information bringing together

aggregation category and
smart home, smart buildings,
intelligent transportation
systems (ITS), and industrial
automation are closer Lo the
collaborative-aware category.

these capacities
in a safe way

to a networked
environment.

)

Network technologies in
Internet of Things

The Internet of Things (1aT)
is a callection of dissimilar
components that connect
solftware, systems, and
people through internet
technology. One of these
important components

is the communication
network, enabled by [oT
wireless technology, the
communication nebworlk

is the gateway between an
IoT device and a software
platform. To connect all

the expected billions of
devices to the Internet, more
Internet addresses were
needed than were existing via
the internet protocel. Once
connecked, all these devices
networks to communicate

with other devices and
computer systems.

There are many various
types of networlks that

are available and each has
dissimilar strengths for
dissimilar applications. The
loT wireless technology in its
simnplest form needs a radio
capability that can receive
and broadcast radio waves
as a means for transmitting
signals or data. Data transfer
rates and energy necessity
are twao kev considerations
when selecting a networlk
technology for a given
application. This technolagy
such as 4G and 50 are suited
for 1aT applications, given
their higher data transfer
rates. Furthermaore, various
wireless technologies of like
Zighee, Low Power Wide
Area (LFWA) Network,

and Long-Range (LoRa),
Thread, Bluetaoth, ete. are
also widely used for loT
applications.

Internet of Things (IaT)
Challenges

After developing a successful
[oT application, it is still
not a trouble-free task due
to multiple complications.
These complications
include manoeuvrability,
trustworthiness, scalability,
handle, accessibility,
interoperability. Briefly
discussing these
complications below:

- Manoeuvrability

In this context, [oT deviees
need to move freely and
transform their [P address
and networks based on their
location, Thus, the routing
protocol, like RPL, has to
reconstruct the DODAG
{Destination Oriented
Directed Acyelic Graph)
each time a node goes off
the network or joins the
network which adds a large
amount of overhead. Besides,
mobility might result in a
transformation of service
providers which can add
another laver of complexity
due to service interruption
and alter gateway.

- Trustworthiness

The system should be
completely working

80
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and delivering all of its
specifications properly. It is
very critical in applications
that require an emergency
reaction. In loT applications,
the system should be

highly trustweorthy and

Fast in collecting data,
communicating them,

and making judgment

and eventually, the wrong
judgment can lead to
calamitous scenarios.

- Scalability

The scalability is another
issue of 1oT applications
where millions and trillions
of devices could be linked to
the same network. To handle
their distribution is not a
convenient tazk. Besides,
loT applications should be
tolerant of new services

and devices continually
joining the network and,
consequently, must be
designed to enable extensible
services and operations.

- Hangdle

Te handle all these devices
and keeping track of the

functioning, configurations,
and performance of

such a huge number of
devices is trouble in loT.
Providers should handle
imperfection, configuration,
and performance of their
interconnected devices.

- Accessibility

The accessibility of IoT
includes software and
hardware levels being
endowed at any time and
anywhere for service
subseribers. Soflware
accessibility means that
the service is endowing to
anvone whe is authorized
to have it. Hardware
accessibility means that the
live devices are convenient
to access and are favourable
with loT functionality and
protocols,

- Interoperability

The interoperability means
that miscellaneous devices
and protocols need to be
able to interwork with each
other, This is challenging
due to the huge number of

PURNA METAL CONCERN INDUSTRY

various platforms used in
loT systems. Interoperability
should manage by both the
application developers and
the device manufacturers.

Conclusion

The emerging idea of the
Internet of Things {loT)

is rapidly finding its path
throughout our modern life,
aiming to improve the quality
of life by connecting many
smart devices, technologies,
and applications. Overall,
the loT would allow for the
automation of everything
around us. The Internet

of Things is empawering a
smarter bridging of digital,
physical and human spheres
by bringing together these
capacities in a safe way to

a nelworked environment.
It is not just about the
connected devices, but

also about the software,
hardware, connectivity and
communication protocols,
middleware and so much
more to create an Internet

of Things salutions. The
Internet of Things (laT}) is
also about many processes
and technologies such

as cloud computing, fog
computing, big data,
analytics, loT platform
software, and loT gateways,
ete, which are required to do
something with the Internet
of Things. These all efforts
are worth it when seeing the
huge avenue of possibilities
with loT.

Patan Industrial Estate

Lagankhel, Lalitpur, Nepal
+977-1-5521407, +977-1-5528745

@ www.purnametal.com

A purnametal@gmail.com
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SNEAK PEEK

To The Future

Hyperloop system

1t is a technology that uses low pressure giant vacuum tubes for
the travel of passengers or any other related thing up to a speed
af 750 miles per hour. This will basically be cheaper and faster
than train or car travel, and cheaper and less polluting than air
travel. Hypetloop could therefore be used to take the pressure
off gridlocked roads, making travel between cities easier, and
potentially unlocking major economic benefits as a result. Many
companies are working on it and soon this greatest idea of Elon
Muslk will be turn into reality.

Drown forest fires in sound

Farest fires could one day be dealt with by drones that would
direct loud noises at the trees below. Since sound is made up of
pressure waves, it can be used to disrupt the air surrounding a fire,
essentially cutting off the supply of oxygen to the fuel. At the right
frequency, the fire simply dies out, as researchers at George Mason
University in Virginia recently demonstrated with their sonic
extinguisher. Apparently, bass [requencies work best.

82

Internet for everyone

Google is slowly trying to solve the problem using helium balloons
to beam the internet to inaccessible areas, while Facebook has
abandoned plans to do the same using drones, which means
companies like Hiber are stealing a march. They have taken a
different approach by launching their own network of sheebox-
sized microsatellites inte low Earth orbit, which wake up a modem
plugged into your computer or device when it flies over and
delivers your data.

Their satellites orbit the Earth 16 times a day and are already being
used by organisations like The British Antarctic Survey to provide
internet access to very extreme of our planet.

Nanobots plugging into our heads

It seems like impossible though but there has been a great
possibility that in future, nanobots would be developed which will
straightly plugig:d into our heads. This will give us full immersion
virtual reality from within the nervous system. As just how we
operate our mobile, we can operate our brains and then there will
be no problem of memory or evidence. We can operate our mind
with Full reality and have nearly full control over our nervous
system.
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Quantum Computing

Quantum computing differs from classical computing in one
fundamental way—the way information is stored. Quantum
computing malces the most of a strange property of guantum
mechanics, called superposition. It means one “unit’ can hold much

more information than the equivalent found in classical computing.

Information gets stored in bits’ in state 'l' or '0," like a light switch
that turns on or off. By contrast, guantum computing can include a
unit of information that can be ‘1" "0, or a superposition of the two
states.

Space tourism

According to Business Insider, Space tourism could be
feasible in 2050, but likely only for the verv wealthy. Rocket
companies like Jeff Bezo's Blue Origin and Elon Musk’s
SpaceX will push the envelope with space travel enough
that tourism will be Feasible in the year 2050. For example,
“someone who could afford to pay 100 million quid could
spend a week in orbit.. but it would only be for rich people

in 2050." he said. “It's not going to be something that's cheap
anytime soon.”
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Crispr

CRISPR technology is a simple vet powerful tool for editing
penomes. It allows researchers to easily alter DNA sequences and
modify gene function. [ts many potential applications include
correcting genetic defects, treating and preventing the spread of
diseases and improving crops. However, its promise also raises
ethical concerns.

Artificial neurons on silicon chips

Well it has been believed that in near [uture, artificial neurons
can be attached onto silicon chips , mimicking the neurons in
our nervous system and copying their electrical properties. [t
has been believed that this will help in treating conditions
such as heart failure and Alzheimer's asit requires so little
power,

People reincarnation through Al

Kurzweil savs that we will be able to “bring back life™ by
sending nanobots into people’s brains to extract memories,
fully functioning humanoid-roboets which look like the person in
question and with their consciousness uploaded. Augment that
with a DNA sampling of the deceased, it will be possible to
create a convincing virtual version of somebody who's passed
o,

Collected by Pawan Bhattarai
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s one talks about
{ W biometrics-based
authentication, it is now not
a strange topic anymore, You
might have heard, “Eyes can
never lie.,” Filmy but true
enough, not only for eves but
for the whole body. Some
intellects saw a prospect to
use this in madern science
to make privacy more
secure and prevent foreign
intervention in protected
resources.
As e-commerce, banling, and
confidential information are
being involved in gadgets we
use, the use of an insecure
authentication system can
be catastrophic. For a person
like me, who is verv careless
to remember passwords,
biometrics is a saviour.
Biometrics-based
authentication is verifving
one by using what one
possesses rather than what
one remembers (referring to
the passwords system),
Let's take your smartphone
For a reference. How
miany forms of biometrics
authentication do you come
across each day? Fingerprint,
face, speech, iris pattern
recognition, and many
more, & lot more familiar

WA ":\.l.','li BEne [13 | Ore.np
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accepted as noise, Finally,
matching is done with the
stored template. To be wsed
in a practical scenario, a
threshold score of degree of
match is determined earlier,
If the degree of match is
above the threshold score,
then the match is accepted

Paths for verification
There are two significant
categorizations of paths to
be taken in verification

- Unimedal verification

- Multimodal verification

Covering distances

Any data has a high risk of
being stolen as it passes a
long-distance transmission.
The concept of W5Q
compression is used

for online biometrics
authentication. Also, to
increase safety, the idea of
data hiding is proposed.
Here, the given data is added
with some additional data

and used one is fingerprint
recognition. A little more
than a decade ago, there
was a time when fingerprint
verification was more into
criminal finding works
{police and investigation
departments). Still, now it
has become popular among
civilians too. A touch of your
finger leads to the formation
of a large algorithm of

data. Tt is equivalent to

a large {estimated to 2k
length) password. Sounds
interesting, right?

As vou place your hnger

in the sensor, an inkless
scanner scans it to obtain
your Hngerprint. A scanned
digital image encounters
various features of vour
fingerprint-like ridges,
bilurcations, ridge endings,
etc, The location of features
is extracted, which are in
terms of {xy). And these
location coordinates are
transformed into a template
of information via already
embedded algorithms. The
ternplate is called a hiometric
template. Errors are inherent
to any process of the real-
world; some minute features
may be missed here too. So,
some percentage error is

during the transmission of
data, It changes the features
of data and is protected. If
the embedding algorithm
remains unknown, the
service provider can look
for the appropriate standard

Biometrics- watermark to check that a
based trusted machine's submitted
authentication image of the Angerprint s
. o provided.
is verifying one
b}.’ using what Adjustments made
one possesses As we mentioned earlier,
the authentication process
rather than accepts some level of the
what one error occurring. But our
remembers curiesity should not end

here. What is the basis of
error that is taken into
consideration?

The stored template that

wie talked about, already
contains some adjustments.
These assumptions are based
an the fact that everybody

is unique, but everybody is
similar. Like, everybody has

(referring to
the passwords
system).

Sharada Poudel
Znd year, Industrial Engineering
sharadapoudel21@gmail.com
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bwo eyes, 10 fingers, bwo
iris, and other biometrics,
distinetive from the body to
body, The typical example of
adjustment made &5 that for
iris biometrics, the system
can have up to bwo stored
templates, and you can use
any ol it to verify voursell
to the swstem. This is an
assumption of normality.
Also, as time passes, the
human body is continually
changing, and it encounters
a vonsiderable amount of
mingr or major accidents,
Some accidents bear the
capacily Lo chunge the
general biometrics of a body,
Thus, adjustments in that
situation are also necessary.
Let's take the example of
face recognition. lmagine you
are suffering from obesity
and have started to go to
the gym. In your weight loss
journey, vour face, too, will
show the changes. These
changes are to be adjusted
by the authentication system
itself. This is an assumplion
of stahility,
The other side of
adjustments is that it
increases the risk of new
uncertainties. Due to the
lerwr threshold to approve
the data, the consequence
may lead to the biometries-
baszed authentication
system's catastrophic failure,
Reliability decreases heavly.
Some indicators help
understand the identification
systemn better are:-

- False Match Rate {(FMR)
This indicator is defined as
the expected probability
that the downloaded
sample matches the stored
template. This indicator is

a representation of how
much error is being ignored
by the systemn. IFit is too
high, the risk of recognition
of unauthorized person
IMCTeases,

- False Rejection Rate (FRR)
It is equivalent to FMR,

but the variation includes
the match percentage of

any sample to the stored
template. If it is too high, the
inconvenience of multiple
sampling is faced by the user,

Limitations

The major limitation of

this easy-to-use system

was that your biometrics
can't be changed once you
sel, You can't change vour
fingerprint or pattern in
your iris. These biometrics
are your introduction to
your gadget. Suppose one
stole your fingerprint image.
You can't even change your
fingerprint as vou could have
your password. Now you are
helpless.

Ta solve the problem,

a concept of cancelable
biometrics pops up. Itis the
process of measuring vour
braimwaves in response to

a series of pictures. The
accessible way to record

the brainwave is through
electroencephalography.
You are expected to wear a
headset for the purpose. This
activity uses the electrodes
to record the electric waves
coming from the brain in
response to the diferent
pictures, The process
completes in three stages,
where three images are
shown in rapid succession.
The process is repeated three
times, and in the fourth
time, the brain password is
ready. It is the most effective
security system. Companies
with deep concern about
cybersecurity have already
adopted this system of
authentication.

- Another limitation

of biometric-based
authentication is that the
counteraction is done by
lowering the threshold match
percentage for varied human
bodily diferences, which
increases the probability of
ervor, as mentioned earlier,

- Another point to be
considered is that not every
person has hands, or eves,
orvoice. The guick thought
rushes to our brain that

it is a rare case, But for
border security, we cannot
let go of these rare cases.
And to the conclusion, a
need to have meore than

one means of verification
arises. This results in making
the identification process
expensive, time-consuming,
and chaotic.

Biometric traits

Physlological

8
e
® [
¥

Fingerprint

#

]

Finger-vein

Behavioral
!
—
Signature I _:_:?.,...,.-:._..

Keystroke

Although having above
mentioned limitations, the
reason behind it being on
the top for the identification
PrOCEss are-

- Biometrics can be found

in every individual, and

so, every human can be
associated with the method
of authentication.

- Unigue for every individual
without any worry to
confirm differences

- Hard to be stolen or passed
Lo an unauthorized person
- Inexpensive, less time
consuming, and reliable.

- Liveness detection test
makes the process more
SEecure.

- No chaos to remember
password.

For highly secure biometrics,
liveness detection and
tamper resistance are
essential features of interfuce
employed in the verification
process. Liveness datection
tests whether the data being
provided is coming from a
living body or the artificial
biometric attribute. These
two features have become
very important as they make
this verification system
waorth it.

Mepal too is walking on its
pace towards developing the
biometrics system. 1t is also
gearing up for a national
biometrics [D. Technology

is cheaper in the long term,
so it is not much difficult

to be implemented. Still,

the question arizes for the
security of the biometric
information's database

that is being handled.
Biometric data is casy to

be duplicated even without
the user's co-operation.

We need a reliable law that
encourages the development
of biometrics-based
authentication by taling care
of its security. Also, only
installing the system will
take us nowhere. As every
system has a depreciation
rate, maintenance is also as
essential as installing it

So, now we can visualize the
large number of activities
that happen as we just put
our finger in a small specified
part of our smartphones.
The biometrics-based
authentication system is
emerging as a rebust systemn
of the identity management
system, but we hava still

not entirely replaced the
password system. [n many
situations, biometrics and
passwords are both used,
bul passwords remain a
primary requirement for
identification,
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Transition Metal Spinel
Oxide Nanomaterials

An Excellent Catalyst for Catalytic Dye Degradation in Water

Industrial Vision 7.0

degradation.

Spinels are malerials of
AB,X,. Transition metal
'-I:Jl['lt"‘ oxides have the form
of A B, O, Some example
of these materials includes
NiCeo,0,, CuFe,0,, MnFe, O,
Febe, U N:Fe fll FLFE {}
FeCr, D r;n{,u ﬂ ete.
Mixed transition metal
oxides with spinel structures
have enhanced catalytic
activity due to synergistic
coupling between different
metal species, and multiple
convertible oxidation states
which provide them with
richer redox behavior due

to easier electron transport,
Unlike most non-transition
metal spinels, transition
metal spinel oxides display
semiconductor properties
due to the presence of vacant
orbitals which imparts them
with the ability to accept or
donate charge. Furthermore,
thew have both cctahedral
and tetrahedral sites in their
lattice which increases the

D ves have numercus
industrial applications
and are used by textile,
paper, and various ather
manufacturing industries,
The efluents produced by
such industries are generally
contaminated with various
types of dyes which pose

a significant threat to the
environment, especially
walter resources, Marny

of the synthetic dyes are
toxic, carcinogenic, and

can disturb the aguatic
ecosystem, and can affect
those who use water from
such contaminated sources,
Hence, efficient removal of
dyes from wastewater is a
daunting concern, and the
design of materials capable
of addressing such a problem
is a challenge to the modern
field of material science.
Various methodologies

For remaoval of dyes from
wastewater like adsorption,
electro- or photocatalvtic
degradation, chemical
treatment, or microbe
assisted biological removal
exists. Among them, dve
degradation using various
types of catalysts has
attracted considerable

WY, ":\.l.','li BEne [13 | Ore.np

interest due to its simplicity,
effectiveness, and economic
viahility. The deselopment of
heterogeneous catalysts with
excellent capacity towards
dye degradation assisted by
photoirradiation, electricity,
a chemical reaction (like
Fenton reaction assisted
degradation}, ultrasonication,
or under ambient condition
is & very active area of
research.

Transition metals, due to
their variable oxidation
states, have excellent
catalytic properties and have
been used as a catalyst in
awide range of chemical
processes, Nano-sized
tramsition metal oxides

have been shown to have
enhanced calalvtic properties
in comparison to their bulk
metal counterparts due to
their small size and high
surface to volume ratio
which imparls them with
novel properties. Zine and
Titanium exide nanoparticles
have excellent photocatalytic
praperties and considerable
success has been achieved on
the use of zine and titanium
oxide-based nanoparticles
for photochemical dye

CC

The efficient
removal of dyes
from wastewater
is a daunting
concern, and
the design of
materials capable

of addressing such

a problem is a
challenge to the
modern field of
material science.

)

number of catalytic sites for
degradation reaction. Spinel
oxides can be tuned to have
various morphologies like
nanoparticles, nanoneedles,
nanosheets, nanowires,
nanorods, nanacubes,
nanofibres, nanotubes,
polvhedral structures,
hierarchical structures,
hollow structures, and
core-shell structures,

each morphology having
SOMeE unigue properties.

A combination of suitable
elements with appropriate
morphology can help

attain excellent catalytic
efficiency towards specific
dye. Mareover, a lot of
spinel oxides have porous
morphology which increases
the active surface area where
the catalytic reaction can
OCCur.

Bimetallic transition metal
spinel oxide nanoparticles
have excellent thermal,

Biplab Budhathelki
Master’s, pursuing his thesis work
Central Department of Chemistry,

Tribhuvan University

biplabbudhathekifgmail com
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catalytic, optical, magnetic,
and electric properties due
to which they are highly
useful in a large number

of applications. Spinel

oxide nanoparticles can be
prepared via various routes
like coprecipitation, sol-gel,
hydrothermal, solid-state,
microwave, vapor growth,
ebe. Zing, fitanium, copper,
cobalt, nickel, iron, based
gpinel oxides have attracted
sufficient interest in the area
of catalytic dye degradation.
Transition metal spinel
oxides have been successfully
employed for the degradation
of various dyes like
methylene blue, congo red,
rhedamine B, various azo
dves under photo-irradiation,
or amhient conditions.
Spinel transition oxides have
sufficient band gap such

that when irradiated these
particles absorb light, usually
towards the UV range of
the spectrum, leading to the
development of electron-hole
pairs which In turn facilitate
the redox reaction of dyes
leading to their degradation.
The charge separation

and the n-type or p-type
semiconductor properties
lead to the reneration of
reactive oxygen species due
to reaction with water at

the catalyst interface which
in turn reacts with dyes
causing their oxidation. The
major concerns towards the
photocatalytic approach are
optical band gap, quantum
vield, surface area, kinetics,
catalytic stability, and
reusahility.

Spinel oxides can be

used for electrochemical
degradation of dves in
addition to photochemical
degradation. Here the use

of electricity Facilitates

the transfer of electron(s}
between the dve and spinel
oxide electrode interface

or to cause electrochemical
splitting of water to renerate
reactive oxvgen species
which in turn oxidizes the
dves present in water. The
spinel oxides are primarily
used as anode material to
achieve anadic exidation of
dyes. The major concerns
towards the electrocatalytic
approach are conductivity,

88

interfacial kinetics, surface
area, electron transfer,
cycling stability, energy
consumption, ete. In all
approaches, the main goal is
to generate reactive oxygen
species whicl can then in
turn oxidize the dyes.

For catalytic degradation

of dyes in water, bimetallic
transition metal spinel
oxide nanoparticles may
thus be used. The higher
reactivity, improved optical,
electrical, and kinetic
praperties of nano-sized
spinel oxides malke them
good material for water
source remediation. These
particles have an outstanding
ability to oxidize various
organic materials, like dyes,
in water which helps to
alleviate the pollution of
water sources for a better
environment. Large scale
effective utilization of such
material for water treatment
to remove such harmiful
contaminants from effluent
water is highly required in an
industrial setting to achieve
sustainable growth.
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Er. Sudan Neupane has
been working as Head of the
Department of Industrial
Engineering since 2071, He
received his Bachelor in
Industrial Engineering from
Thapathali Campus and
M.Sc. in Renewable Energy
from Central Campus
Pulchowk. Here, we have
asked him some exciting
questions regarding his
experiences, [E in nutshell
present and future of [E
which will be motivating and
informative for all of us.

Academic Sight of IE

Five Questions with
HoD of Industrial Engineering
Er. Sudan Neupane

hile looking back

to the time when
vou were an industrial
engineering student and
now when vou are the
Head of the Department
of Industrial Engineering,
how has the department
of Industrial Engineering
changed? What were the
challenges you faced?
From the journey of a naive
enginegring student to
this stage of my life, | have
witnessed a vasl revamp in
every discipline aspect. | still
remember those days when
we used to manage all the
study resources, how we
were motivated to learn most
of the things by ourselves,

and we also had to explain
our field of study to everyone
we meet, even Lo the
stakeholders. Department
too was trying it's best to
pull the cart forward, but
lack of expertise caused
most of the blunders in
those times. There is a stark
contrast to that situation
now. Things are a lot more
managed. The enthusiasm
we see among students
maotivates us never to lose
hope. Faculties and students
are part of a dynamic family
of Industrial Engineering,
And, resources are easy to
access too, The instability
of the job market was also

a massive concern in those

days. As students, we were
pretty much able to handle
the fluctuation of academics,
but the job market was not
something of which we could
have a clear picture. And
thus, we were more into
competing for mechanical
engineers’ vacancies. Now,
Industrial Engineering
celebrates the legacy of all
those years of improvement,
Tt has been growing stronger
and stronger as a firm

tree, with many branches
and erect trunks. The root
system is the cooperation

of stakeholders, the
department, and the alumni
nebwork today.

wwivsoiesnepal.ore.np
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How do you see the
opportunities for 1E
graduates in the market?
Industrial Engineering
iz 2 broad discipline
encompassing the analysis,
design, and improvement
of any productive elements
of any enterprise. They can
work in:

Government sector (PSC,
NEA, etc.)
- Private sector
{Manufacturing industries,
Automobile service sector,
HVAC, Energy, logistic,
guality engineering,
operation planning, and
management, etc.)
- Service sector {Hotel, bank,
pubdic utilities, ete.)
- Entrepreneurship.

What is unigque about
Industrial Engineering?
Industrial Englneering is
more about improving
things, making processes
better than ever before. The
career path's unique thing
is that they fit perfectly in
any organization seeking
human resources having

a strong mathematical,
statistical, technical, or
managerial background,

It makes them work with
versatile resources. You see,
there is always room for
improvement in any Frm or
a particular process. And
there you go; it would be
best if you have an industrial
engineer. It is also the only

(¢

Industrial
Engineering
is more about
improving things,
making processes
better than ever
before. The career
path's unique
thing is that they
fit perfectly in
any organization
seeking human
resources
having a strong
mathematical,
statistical,
technical, or
managerial

background.
)

kind of engineering where
you learn to deal with hoth
machines and humans,
ultimately making them
influential in the workplace.
Here, we are in a constant
attempt to upskill and
fine-tune them for the
marketplace,

COVID-19 has created
a new teaching-learning
environment in MNepal?
What do vou

think regarding the
continuation of this
trend?

Yes, the scenario is new to all.

It has given us indications to
focus more on the technical
side of the teaching-
learning environment.

Now, we can see ourselves
giving some extra evening
time to our students for
online discussions. As per
feedback from students, it is
acceptable for the theoretical
part of academics but
handling numbers is always
a tedious job. But, change is
alwayvs uncomfortable at the
beginning. But, things are
just starting to fall back in
place. We have been shown
a whole different avenue

of possibilities, which were
previously overshadowed by
the regular days. The term
‘problem and opportunity’
are two sides of the coin.
And if you see the problem,
Hip it the other way' fits
perfectly here. With some

necessary modifications to
the current situation, we will
be moving forward.

Where do you see
Industrial Engineering in
the next five years?

It depends on several factors,
Heow many Government and
private industries will be
established in the next five
vears? How many Industrial
estates will be in each
provinee? What will be the
policy of the Government to
recruit [ndustrial engineers?
But suppose the condition
goes normal as now. In

that case, many young
entrepreneurs will be in the
market to optimize resources
(integrated system of men,
material, and machine),
energy auditing, and IT
intervention in the industrial
sector, Particular areas will
be:

- Value enginesring,
reliability engineering,
human engineering,
inventory control, and
production control as a new
business tool

- Strategic management and
supply chain management as
a business enabler

- lndustrial automation,

risk management, and
e-engineering as new
business drivers, etc.

INDUSTRIAL ENGINEERING FUNCTIONAL WORK AREA
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Mapping New Product
Development of Cup Holder
as assist device for holding

drinkables

he life eycle of products

has become very short
and it trend to be shorter
vear by vear. The success of
a business firm depends on
their ability to identify the
needs of the customer and
quickly create a product
to meet these needs and
be produced at low cost.
It means that innovation
becomes the main driver
force in the economy. The
new product development
project is a method that
aims at bringing together
the perception af marketing
problem, design and
manufacturing problem and
sale and delivery of product.
New product development
is the business process that
starts with inception of idea
and ends with production,
launch, sale and delivery of
product, We are not on the
learning curve; the failure
in the product development
project cost a lot of money,
resources and time. In fact,
it is a formal process with

well-defined decision-making
criteria. We need to make

it right the first time. Non-
repetitive nature of these
products leads to knowledge
gaps and uncertainties. So,
muost plans are estimated
one. Risk management is
essential to amortize highly
involved risk and uncertainty
in the process. The
characteristics of successful
product development include
the balance between the
value, risks and available
time, money and resources.
Incorporating design
thinking into the product
development is most likely
to ratify the scope of the
product,

Capturing process

Step 1: Idea generation and
screening

The process began with
some google surfs. A lot of
brainstorming sessions were
held in groups where we
were more into empathizing
with life without primary

¢

The
characteristics
of successful
product
development
include the
balance between
the value, risks
and available
time, money and
resources.

)

movements. As we decided
to choose one among a lot

of product possibilities, we
gave our top priority to the
one fulfilling the primary
need first. Thus, we were
inspired to look up at the one
fulfilling primary need. The
product design fulfilling a
similar kind of purpose was
found in a website {(welder.
app). We identified the target
group, We also determined
how diversely the product
can be used then fnally came
up with the decision to select
the product named ‘cup
holder” as shown in fgure 1
Also, the need desperately
compelled us to fulfill the
need of those needful ones.

Figure I: Design first purposed

Step 2: Product prototyping:
The CAD file available in
open source, was fed to a
3D-printer to produce the
first prototype . Along with
that we came up with some
guestionnaires to be asked
to target the audience, while
remaining open minded
about other potential user
groups.

Step 3: Empathy phase

As we were still not known
whether it was even of use
or not, after being inspired
to see that part of need

wie immediately headed
towards the empathy
phase. To empathize the
situation of needful enes, the
team headed to Disability
Rehabilitation Centre,

Rajan Kandel, Nalisha Thalkuri,
Sharada Poudel and Sujan Kharel
Participants, Humanitarian Design
Challenge
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Gokarneswor. There were 11
children not able to use their
hands. We asked thern as
many questions as possible
to be able to empathize their
situation well. We allowed
themn to use the product as
much they want so that they
can provide us with any kind
of fesdback,

Step 4: Insights from the
product:

We landed with different
kinds of nsights related to
the product improvement.
The insights extraction was
eased because of the smooth

communication with the user

group. These are:

a) Knob {cireular and
sgquara)

b} Straw holder {direct to the
deepest parl of the cup)

c) Base (heavy and jointed
one which makes the
product handier)

d} Easy adjustment (single
knob)

Step 5: Revising the design:
From the collected insights
we redesigned the cup
holder considering most

of the insights gain in first
product testing and Feedback
collection, The redesigned
part are as follows:

Figure IT; Redesipned base

arid slaned

Figuire HI: Redestgried

Flatferm to Hold o Cup

Figure IV Redesigned strow

holder
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Furure V: Redesiymed Knob

The figure V1 Deapicts the
final cup holder ready for

marketing, sales and delivery.

/{'Ii\/)
“—

Figure VI: Final product
Core features;
- Adjustable height
- Portable in design
- Easy assembly and intuitive
Easy to handle

Step 6: Mass production:
The mass producton
method of rapid replication
by powerful 3D printing
systems was recommended
The new p;'-.‘:l.i'.,:{“l
development project then
moved to the marketing,
sales and delivery phase
Product development is
therefore the integration
af c':;;ji['l:.‘t‘.]'ilu_{ r.:t':.l.|‘|i|,:|LIL-ﬁ
and business mindset to
desipn and form a product
ar services gaining monetary
benafit from existing
oppartunities around.

Reference: Extracted from

Human Centered Design
Challenge project.
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LIST ALL YOUR TASKS,
YOUR MILESTONES
AND YOUR ACTIONS

ADD DEADLINES TO
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PROJECT
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PANDEMIC TRENDS

The Case for

Less-Intrusive Biometrics:
In a Post Pandemic World

he coronavirus

pandemic is one of the
biggest disruptors of the
century. The fast- changing
nature of the outhreak
has created continued
fluctuations in consumer
hehavior, and the level of
concerns. The “new normal”
in the Post- Pandemic
waorld is expected to
redefine business priorities,
accelerating adoption of
anticipated trends. It is
essential that companies
now make investments in
the right capabilities to build
a first- mover advantage in
serving customers post the
pandemic.
However, challenges persist
in delermining which
customer behaviors are
here to stay and which
will eventuallv phase out,
According to McKinsey
Customer Experience
Practice, three priorities’

wiww soiesnepal.ore.np

remain vital — digital
excellence, safe and
contactless engagement, and
dynamic customer insights,
Non- intrusive biometrics
spans across all the three
priorities, making it a trend
that is hound to stay.

Biometrics Trends: Before
and During the Pandemic
Biometric technology uses
measurement of physical
and statistical analysis of a
person's unique physical and
behavioral characteristics
such as fingerprint,

voice, palm vein, face
recognition, iris, el cetera for
identification, authentication,
and access control.
Traditional biometrics
modality such as Angerprint,
iris recognition, etc. is
intrusive especially because
they require close contact
and are physically invasive.
Emerging biometric

modalities such as palm
vein, behavioral biometrics,
gait recognition, ete. are
less intrusive and henee
convenient for the users.
Even before the pandemic,
the non- intrusive and
contactless biometrics had
gained significant traction.
Based on the FindBiometrics
Year in Review Survey for
two consecutive years-
2018 & 2019, the consumer
perception shift towards
non- intrusive biometrics

is apparent. 49% of the
consumenrs in the survey
found non- intrusive
modalities such as face

Er. Riti Newa

Research Aszociate

Previously woerked on bicmetric
market studies
ritinewa@gmail com
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recognition, behavioral
biometries, vein pattern,

et cetera to be the most
exciting biometric modality
in 2018 (Figure 1}. The facial
recognition was the most
exciting modality for the
consurners, the popularity
of which could also be
attributed to it being less
intrusive than fingerprint
sCanning.

The adeption of biometrics
technology worldwide
across major commercial
sectors including banlks,
and financial institutions,
healtheare, and consumer
devices was also increasing
before the pandemic.
Biometrics technology is
achieving ubiquity, especially
in smartphones and digital
authentication. This is
apparent from the 2019
FindBiometrics survey,
where the top application
of biometric technology
were financial services,
enlerprises, and consumer
device access (Figure 2) as
opposed to conventional use
caszes in law enforcement,
and border control.

Post- Pandemic Trends
shaping the Less- intrusive
Biometrics Marlket

The COVID- 19 has shifted
the customer behavior,
with consumer- sentiment
researches indicating
personal health, and well-
being as the top-of-mind
concerns for customers
globally. Non- intrusive
biometrics that require
least physical contact, are
emerging as hyvgienic and
convenient alternatives
during this pandemic. Due
to the rebustness of the
technology, and a high
return on investment within
2- 3 years, the adoption

of biometrics has been
accelerated as shown by
the significant investment
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increase in the technology
{Figure 3). According

to KPMG research with
technology companies,
about 33% of the companies
responded to increasing their
imvestment in biometrics by
more than 20% in 2020,
The significant increase in
imvestment in biometrics
reinforces that the pandemic
induced biometric trends are
here to stay.

The top 4 pandemic trends
that are shaping the [uture
For the less- intrusive
biometrics are;

1. Contactless Payment
And Cashless Transactions
In Retail

The rise of cards and
contactless payment usage

is increasing in retail, as
fears over transmission of
the disease have compelled
customers to rethink how
they shop and pay. In a
Mastercard global consumer
study, & out of 10 customers
were using contactless
payment. Consequently,
retailers and service
providers have shifted to
cashless payment by enabling
use of fingerprint biometrics
to verity payment to remove
any phivsical contact. The
biometric card! smart card
method is less intrusive than
using a PIN- enabled card,
removing the contact and
ensuring personal health
protection for the customers.
To support customers
rmoving to contactless
payment, FIN- free card
payment Hmits have also
been raised in countries like
the UK, while customers
habituate towards faster
contactless payment with
higher limits. These changes
suggest a large- scale shift

to contactless card payment
with fingerprint biometrics
in future. It iz essential that
retail service providers
acknowledge the trend of
incorporating biometrics

in the payment ecosystem
post the pandemic, as the
consumer realization about
the convenience of smart
cards is growing, and this will
ensure long- term customer
satisfaction.

({ ¢

Non- intrusive
biometrics
that require
least physical
contact, are
emerging as
hygienic and
convenient
alternatives
during this
pandemic.

)
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Figure L Most exciting biometric madalite in 2008

2. Biometric- Enhanced
Healthcare System
Electronic Healtheare
Records {(EHR) systems,
electronic prescriptions,

et cetera was being widely
adopted in healthcare prior
to the pandemic. In North
America, policies such as
Health Insurance Portahility
and Accountability (HIPAA)
act to implement biometric
authentication 2s a
mandatory security feature.
The COVID- 19 pandemic
has accelerated the trend of
biometric adoption in patient
care. Patients are now using
biometric systems to check-
in for appointments, as well
as [or updating personal
information, and insurance,
and making payments.
Doctors are using mobile

g- preseription apps that use
biometric authentication to
verify the patient identity,
to provide remote care to
patients. Touchless mobile
checle- in software equipped
with facial recognition

and other non- intrusive
biometrics are being used by
hospitals to enable patient
zelf- checl- in to minimize
staff and patient contact.

A%

Healthcare service providers
need to focus on extending
these biometric capabilities
as patient perception

on healtheare hygiene is
expected to be enhanced in
the future.

3. Wearable Biometrics
For Remote Monitoring
[nitially wearable biometrics
for health monitoring had
been marketed as haury
complementary products by
companies such as Apple,
FitBit et cetera, Common
consumer wearables use
biometric data to measure
fitness statistics. However,
the potential for wearable
biometrics has expanded
during the COVID - 19,
The pandemic response
has accelerated the use of
wearable devices to detect
early signs of COVID -
19 cases, Data from the
wearables are enhancing
remote patient monitoring,
used to taking pressure
off the healthcare system
and limiting unnecessary
exposure of palients to
medical protessionals.
The wearable biometrics
is extending application
B Financial Services
B Concumer device access
B Healthcare
B Enterprise
§ Law Enforcement
u Border Control
B CRizen 1D
¥ Retail

Others

Figure 2. Top Biometric J"&pp]icati.un.ti in 2019
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in healthcare while being

a consumer product,
effectively increasing its
adoption as a less- intrusive
healthcare modality to

in- person healthcare
consultations. For example-
Germany public health
authorities are launching
smartwatch app to monitor
spread of COVID- 19 using
wearable biometrics.

Also, the consumer inlerest
in fitness and health has
skyrocketed attributing

to a larger addressable
wearable device ecosystem.

Lost, Stolen, or
Fnrgutten

=,
3
;

\\\

Nearly Impossible

to Duplicate Bio
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Consumers are more
accommodating of the use

of wearable biometrics, as
indicated by 22.5% year

over vear growth in sales of
Apple smartwatches. The
wearable vendors, litness app
publishers, and health app
publishers should consider
augmenting biometric
capabilities to capitalize on
this new trend of adoption of
wearables,

4, Biometric Use Cases in
Automotive
Automaotive application

for biometrics is often
Futuristic with use cases
such ag driver health and
sobriety monitoring systems,
biometric data for vehicle
security and personalization,
et cetera. However, amid
COWVID- 149 the general
congensus on biometric data
for health monitoring has
become widely positive.
Companies like Bylon

SUV use personalized
dashboards to provide
biometric facial and voice
recognition to enzble users
to customize their driving
experience. These types of
biometrics systems include
use of biometric data for
kevless entry, Advanced
Driver Assistance System
{ADAS) for detecting
stress, monitoring heart
rate, biometric sensors for
detecting body temperature
change et cetera. The post
pandemic automotive
market is hence expected
to differentiate their service
offerings by use cases

of biometrics for driver
health monitoring and
personalization.

ADVANTAGES OF

BIOMETRIC TECHNOLOGY

Biometric Cannotbe i ie St ab i

Users having Same
Identification

Unique

Identification on the

Individual Level

Fingerprint Recognition

Industrial Vision 7.0

There have been identifiahle
consumer behavior shifts
lavgely favoring the case
for less- intrusive biometric
applications in retail,
healthcare, automotive,
and technology wearable
markets. Biometrics
technology is bound to be
indispensable in the post-
pandemic world and hence
service providers across
the market should invest in
augmenting their biometric
capabilities.

Facial Recognition
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ADD-ONs
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that you need to know...

2%

of the world's CO2
production is created
through IT development.*’

By 2040, this number is
expected to reach’

of hazardous landfill waste
originates from precious
metals and rare materials
found in IT products.* aliternetworks.com

Something has to change.
Make a difference with IT.

“Source: A New Circular Vision for Electronics (PACE: WEF, 2019]. " Approxemate. Source Aﬁmﬁsh‘lg = | 'ill;b.al emissions footprant: trends to 2040 &
recommeandations Joumal of Cleaner Prouduction: Lafti, B, Akmaed, E, 2017)
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