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=  HR management system - PSD

= Pre-Departure vaccination system - National Operation Centre for Prevention
of COVID 19

= Green agriculture project - Green Agriculture Operation Centre

=  HR management system - CSD

=  E- Memo system - Sri Lanka customs

006D (Ll ®8E) B000H GEmuoD B0 Gi8 Bacmr® o¢Hd
Event calendar system

AHQ authority management system

Geo based personal information system

b o o

606D (LR HTC) B008R BALNG B0 HOED Bacte® B8
Fuel management system / Fuel app

...... New version of dailymail dispatch system

= Online salary slip distribution system for ORs
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= Officers' ERE management system

= Sri Lanka Army regular force officers’ seniority list
= Document in and out management system

=  Sri Lanka Army supplier information portal

=  Frequency management system

= Inventory management system

G0 68 ®R) 8008 HoRtHHE BOBR 58N Bacmem &ehE
=  Machinery management and monitoring system

@0 6EL) gilsoe BuHe 8000 E@muPn B0 Gt Bacaw® BeHd
= Suwasahana insurance management system

=  Army property management system

= Audit management system

=  Branch card information management system

Cadet ID card printing system

Centralized dental stock management system

Course information management system

Disciplinary violations management system

= Inventory management system

KIA/WIA information management system

Army disciplinary records management system
Learning management system

Quality assurance & inspection system

SIO course details management system

o Stock management system

= UN deployed troop information management system

= Army civil servant human resource management system
o Sri Lanka Army rehabilitation management system
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= Ration management system

= Fuel distribution management system / Fuel app

= Exam information management module in CHRMS
= Recruitment details management module in CHRMS

= Service reservation and management module in CHRMS
= Sri Lanka Army civil servant ID card printing system

= Sri Lanka Army driving license printing system

=  Workshop management system

5850 Som® gdmsa) cONEEn 6EE B0 SR B0 G Bacaom 6ERG

Sri Lanka Army ORs ration schedule
Learning management system

o m

= Online exam platform

=  Military sensitive info management system
= Officers career status monitoring system

= POS system for Army seva vanitha shops

= Sri Lanka Army volunteer force officers’ seniority list
= Information system for trade test classifications

= Workshop information management system

= Hotel management system

880 Boee GOERR) 6050 HOLNG D08 HOE Bacmo® i
= Officers' mess management system / Mobile app

= Officers' mess management system/ accounting system/

= inventory system/ Unit benevolent fund system

=  Army hospital information system for base hospitals

= Prosthetic and orthotics information management system

- MS Br

- MS Br

- Comd’s Sec

- MGO Br

- 0OCSO

- OCSO (S Troop)

- OCFE

- Dte of Welfare
-Dte of RE & Q
- Dte of IA

- Dte of MI

- Dte of MI

- Dte of AMPS

- Dte of IHL & HR
- Dte of Prov

- Dte of ES

- Dte of VA

- Dte of Legal

- Dte of Trg

- Dte of QA &I
- Dte of Inf

- Dte of EME

- Dte of OO

- Dte of CA

- Dte of Rehab

- Dte of S&T

- Dte of S&T

- Dte of Trg

- Dte of Rec

- Dte of AB & PA
- Dte of MI

- Dte of MI

- Dte of EME

-HQ Bn

- OCDC, NDC College,
School of Signals, EME School,
Army School of Logistics

- DSCSC

- 57 DIV, SFHQ (E)

- RHQ SLSC, RHQ SLLI

- SL Army Sewa Vanitha Unit

- SLAVF

- Log Command

- 11 SLSC (Workshop)

- Thal Sewana Resort

- RHQ SLSC
- RHQ SLLI

- ABH-MIN, KDY, BOOSSA
- Ranaviru Sewana Ragama
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AN OFFICER AND A GENTLEMAN WHO BROUGHT GLORY TO THE

CORPS OF SIGNALS

Brigadier FCJ De Silva USP was an
outstanding Signals Officer who retired from the
active service of the Sri Lanka Army having
completed 27-years tour of duty. He joined the
Army in 1965 in the Direct Enlistment stream
and underwent his basic military training at
the Army Training Centre, Diyatalawa, (ATC).
Upon commissioning, he followed  signals’
qualifying courses in Pakistan. He held a number
of key appointments in Signals as well as in the
Army, most importantly as the Commanding
Officer of 1 SLSC from 1985 to 1988 and Signal
Brigade Commander in 1991. He was a renowned
figure in the Sri Lanka Army among officers and
other ranks who carried a great personality.

Since his childhood, Frank Silva has wished
to become a medical doctor rather than an officer in
the Army. However, as time passed by, he aspired
to be a politician to serve the nation. He
appeared GCE A/L in Science stream. Having
said goodbye to his school education, he opted for
employment in an accounting firm until his father
initiated enlistment formalities to join the Sri
Lanka Army in 1965.

The military training masterminds of the
Army Training Centre took him on a magnificent
transformation process from a raw civilian to a
potent military officer. During this period due to
the fact that there were only a few officer cadets
undergoing training at ATC, the Commander of the
Army used to phone the officials and inquire about
the progress of training frequently. 2/Lieutenant
Frank Silva joined the Corps of Signals after
successful completion of training from ATC and
was posted to the 1% Regiment SLSC which was
the one and only unit in Signals by then.

Upon his return to the country after
undergoing overseas professional signal training,
he was sent back to the Army cantonment of
Panagoda. In that era, learning to ride a motor
bicycle was a mandatory requirement for young
officers. He, too, learnt to ride and in certain
instances rode from Panagoda to Jaffna and
vice-versa. He participated in the Monsoon
Reliability Test; a hectic ride day and night paused
only for meals and refueling. Extending his
riding ability, he became a pioneer member of

e 2 %"\ =

Brigadier FCJ De Silva
USP

the Signals’ stunt riding squad that participated in
many competitions and Tattoos.

Frank Silva possessed an extended skill set
that added a glamour to his personality as a smart
young officer. He was excellent in drill, which paved
him a way to participate in many Independence Day
parades and represented the Republic Day parades
taking glory for the Sri Lanka Signal Corps in 1972.

He effectively engaged in Task Force Anti Illicit
Immigration (TFAII) duties and he participated
in anumber of non-military assignments such as
preventing port workers strikes at the Colombo
Port and providing communication to the GA
appointed to monitor activities related to paddy
cultivation, including supervising the work of
signallers attached to each GA while maintaining a
reliable communication network. During the crisis,
when the country was experiencing severe problems
as a result of illegal immigrants and smuggling,
he was given the task of establishing embark/
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disembark positions and registering every boat
arriving at the Kachchativu festival via a
reliable communication network. He successfully
accomplished all of these tasks to the expectations of
the hierarchy.

During Operation Wadamarachchi in 1987,
the GoSL took a number of initiatives aimed at
modernizing the army and meeting its
requirements. Signals could acquire high-quality
signal equipment, especially through military
diplomatic means where Brigadier Frank Silva
played a key role in the acquisition process such as
multiplexer equipment from Canada and combat
net radios from Pakistan. During his tenure as the
2IC and Commanding Officer, he did tremendous
work to uplift the sports in the regiment, especially
in rugby.

Brigadier FCJ De Silva USP held many
important appointments in the Army during his
illustrious military career. He was the General Staff
Officer 1(Training) in Army Headquarters and
the Deputy Commandant of the General Sir John
Kotelawala Defence Academy where he acted as the
Commandant for some time. His vast knowledge
and charming personality —were loved and

appreciated by the officer cadets and all ranks of the
KDU. Finally, in the year of 1991, he reached the
pinnacle of his military career, assuming duties as
the Commander of the Signal Brigade.

Having completed 27 years of an exemplary
career in green, he decided to retire from the active
service of the Sri Lanka Army to pursue prospects
in a different career and also take care of his loving
family members as a caring father. Brigadier FCJ De
Silva USP, as an officer and a gentleman, consistently
demonstrated his professional and systematic
approach to all complex military affairs; any
technical, procedural, or tactical implementation
and execution in a very realistic and viable
manner. His glorious contribution to the Corps of
Signals with his immense capacity and dedication
was admirable and tremendous. He was a tall and
fair gentleman, possessing a smart and charming
personality with the right attitude, caliber, quality,
and potential which leaves legendary footsteps for
subordinates, officers, and other ranks of the Sri
Lanka Army, including all signallers of today and
tomorrow.

Prepared by School of Signals

FLAMINGOS AT MANNAR BIRD SANCTUARY

Spanning an area of more than 4,800
hectares, the Mannar Bird Sanctuary (also known
as the Vankalai Lagoon or Vankalai Sanctuary) is
home toa vast array of migratory birds. The
area was declared as a sanctuary by the Department
of Wildlife Conservation in 2008, and provides a
variety of different ecosystems (mangroves, salt
marshes, lagoons, waterholes, grasslands and so
on) for the birds to peacefully live in. In 2010, the
sanctuary was declared a Ramsar Site, marking it as
a wetland site of international importance under the
Ramsar Convention. The area is known to provide
exceptional feeding and living habitats for its large
water bird population, hosting more than 20,000
water birds during the migratory season.

The Greater Flamingo (Phoenicopterus
roseus), an uncommon migrant bird species found
in Sri Lanka is a major attraction among tourists in
Mannar Island. Rare migrant birds routinely show
up in Mannar, which is undeniably the best location
in Sri Lanka to see these birds with its network of
easily accessible roads, flat open terrain and vast
brackish-water lagoons that offer perfect conditions
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for these birds that seek food, security and space to
spend their winter months. The highest number of
birds was observed from December to March. The
wetlands are the highly preferred habitats of the
flamingos.

Flamingos are highly gregarious birds.
Flocks numbering in hundreds may be seen in long,
curving flight formations and in wading groups
along the shore. Flamingos present a striking and
beautiful sight with legs and neck stretched out
straight, looking like white and rosy crosses with
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black arms. No less interesting is the flock at rest,
with their long necks twisted or coiled upon the
body in any conceivable position. Flamingos are
often seen standing on one leg.

Flamingos filter-feed on brine shrimp
and blue-green algae as well as insect larvae

and small insects. Their bills are specially
adapted to separate mud and silt from the food they
eat, and are uniquely used upside-down. The
filtering of food items is assisted by hairy
structures called lamellae, which line the
mandibles, and the large, rough-surfaced tongue.
The pink or reddish color of flamingos comes from
their diet of animal and plant plankton. Flamingos
are considered very noisy birds with their noises
and vocalizations ranging from grunting or
growling to nasal honking. Vocalizations play
an important role in parent-chick recognition,
ritualized displays, and keeping large flocks
together. Variations in vocalizations exist in the
voices of different species of flamingos. Flamingos
are very social birds; they live in colonies whose
population can number in thousands. These large
colonies are believed to serve three
purposes for flamingos: avoiding predators,
maximizing food intake, and using scarce suitable
nesting sites more efficiently.

Brigadier BI Assalaratchi USP psc

ADVANTAGES OF GIS FOR STRONGER DEFENCE STRATEGIES

The utilisation of Geography for Defence predates the

computer age in which physical maps were drawn, studied
and analysed manually to understand the terrain and habitats,
which helped create practical and strategic military plans. Since
computerisation has been involved in the advancement of
military planning as well as any other field of the world,
utilisation of geography in the military too has been widened
through its easier process, bringing even more advanced and
sophisticated outcomes that help create more potent defence
strategies.

GIS (Geographical Information System) is a widespread
application of Geography used in many aspects of science,
administration, and many others fields, as well as in Defence.
It plays a significant role in defence worldwide through precise
analysis of complex data such as satellite imagery, demographics,
epidemics and more, generating information crucial in military
planning. GIS carries many advantages for building better and
stronger defence strategies for a specific territory through accurate
information of high precision.

GIS for Defence

In modern days, the military is heavily dependent on
data and information, playing a crucial role in decision-making for

defence. Spatial data is of great importance in such decision-making in a military operation, providing
the necessary information with high precision. The use of GIS is a common occurrence in the military
nowadays due to this demand. GIS can help the military in creating better and stronger defence strategies

in many aspects.
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Terrain Evaluation

Understanding a specific territory's terrain
is crucial to military operations and critical in
building a defence strategy. Planning and rolling
out any military operation relies highly on information
such as terrain conditions, elevations, road networks,
vegetation, etc. This involves obtaining and
processing satellite imagery along with the data
obtained by other means and analysing them to
generate accurate  information. Modern GIS
applications have made this advanced process much
easier and more precise, helping to design robust
defence strategies by developing information faster.

Weather Information

Understanding weather patterns and the
climate of a particular territory is another crucial
aspect of creating stronger defence strategies and
rolling out military operations. Whether for a
battlefield or farming, understanding the weather
patterns will help immensely in planning things out
perfectly. GIS is of great advantage in this area,
making it possible to analyse weather data against
spatial data, resulting in precise information on
weather history and trends, helping to create a
more accurate weather forecasting system for the
territory.

Logistics Management

Transportation of supplies, equipment or
resources is another crucial part involved in a
military operation that must be done with utmost
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accuracy and safety. Understanding the road
networks, obstacles, topography and terrain of a
specific area helps in planning such operations
with great precision. GIS applications contain the
facilities to analyse and generate such information
that is helpful in planning and decision-making for
such operations, aiding in defining the fastest and
the most effective routes and times.

Mapping Techniques

The utilisations and advantages of GIS
for creating defence strategies and rolling out
military operations described above clearly
indicate that maps are involved in each and every
one of those scenarios, helping to generate
necessary spatial information. Maps generally
consist of many layers of information of a wide
variety, such as road networks, demographic data,
vegetation, irrigation, etc. Depending on the need,
some of this information may or may not be
necessary for planning defence strategies. The
facility to involve necessary layers of maps to
serve the purpose is available in GIS applications,
making it possible to generate only the essential
spatial information needed to help create stronger
and more accurate defence strategies. GIS
applications have more widespread advantages
and more advanced involvement capabilities in
creating defence strategies, including the aspects
described above and more. The ever-growing
technology of GIS will keep delivering tremendous
and highly helpful solutions aiding us in planning
and creating our defence strategies stronger, more
accurate and faster in the future.

Captain NDM Ranathissa
Centre for Defence Research and Development
Ministry of Defence
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REQUIREMENT OF HAVING INTEGRATED IT SOLUTIONS IN
SRI LANKA ARMY
System integration is the process of The Sri Lanka Army can gain numerous

interconnecting all of the IT systems, technologies,
applications and software so that they function as a
single system. It is used in both internal and external
systems and connects the entire infrastructure,
enabling interoperability between the different tools.

As Sri Lanka Army's IT requirements grow
and become more sophisticated, senior management
may need to utilize multiple software solutions to
improve their managerial decisions. When using
more than one software subsystem for military
procedures, Sri Lanka Army need to adopt an
integration tool to synchronize their disparate data
sources. This will allow top leaders and senior
officers to practice effective data management and
will understand the full scope of the entire domain.

In practice, system integration is also
another data integration procedure that enables
the convergence of information between all
individual sub systems automatically. Without
integration, Sri Lanka Army would operate in
a disjointed atmosphere and information would
have to be entered separately into each system,
which would increase the risk of technical failures,
significantly delaying work procedures and
routines, and hinder the natural flow of information
exchange. Thus, system integration is the element
that holds the puzzle together and enables the tools
to operate as a centralized network and in
accordance with a consistent architecture.

benefits by establishing efficient information
systems with fully integrated data, including:

1. Real Time Data:
Through having integrated information, all
of the data is up to date. This is essential for all

elements of the entire Army ranging from battalion
level to Army HQ.

2. Better Communication

All military establishments will be able
to communicate better through having exactly
the same information available to them at each
time. Its saves having to mismatch data between
systems and individual organizations.

3. Reduced Risk of Errors

Due to the fact that data will not have to
be replicated, there is less chance of human errors
being made which leads to more accurate
information available.

4. Greater Productivity

End wusers can spend more time on
administrative and operational matters, rather than
having to replicate data and wait for information to
be sent to them from other establishments.

5. One Secure Location

Through having all of the necessary data
stored in one centralized location, relevant data is
easier for employees to access.

Major IDC Rodrigo
11 SLSC 67
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EXTENDED REALITY

Abstract

As technology continues to evolve, the
way of interacting with those technologies are also
continues to be advanced. Recently, a new category
of technology has emerged that allows to blur the
lines between what is real and what is not. These
technologies are collectively known as Extended
Reality (XR). This article will express some
examples of Extended Reality which are in use
today. Whether it's for gaming, education, or work
tasks, the possibilities for this technology are
endless. Extended Reality (XR) is an umbrella term
for immersive technologies such as Virtual Reality
(VR), Augmented Reality (AR) and Mixed Reality
(MR). Advances in Extended Reality technologies
have already changed the way of working, living
and playing in day today life, and this is just the
beginning. From gaming to virtual production
design, XR enables people to create, collaborate and
explore like never before in computer-generated
environments.

Introduction

The term Extended Reality (XR) covers
all virtual and real environments generated by
computer technology. These include peripherals
such as Virtual Reality, Augmented Reality, and
Mixed Reality. Extended Reality promises to
revolutionize the way businesses interact with
media and has the potential to enable seamless
interaction between the real and virtual worlds,
allowing users to have a fully immersive experience.

Current XR devices require a smartphone or
a powerful PC to provide some level of immersion.
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It is sometimes limited as smartphone functionality
alone is not sufficient to provide a truly immersive
experience, and connecting to a PC requires tying it
up with wires, sometimes creating obstacles for an
immersive experience. Standalone "Mobile XR" not

only has great potential for interactive or
consumer  immersive  content  but  also
creativity. ~ However, = some  technological

breakthroughs are needed to push the form factor
of sleek, ultra-light XR devices that can deliver a
powerful XR experience more efficiently.

This creates an opportunity for new
players to enter the XR ecosystem, especially
network operators who missed out on the cable
revolution. Additionally, network operators can
capitalize on their 5G investments by providing
edge cloud infrastructure that will host content.
This will also allow the device to render better by
splitting the complex computation between the
server and the XR device itself. Faster and stronger
connectivity will allow content providers to further
provide live entertainment and online gaming
companies to engage users in the ecosystem.

The development and use of Extended
Reality encompass techniques that blur the lines
between the real world and the simulated world.
Extended Reality also aims to create the best
experience and human-computer interaction.
Essential elements of an optimal XR experience
include the following attributes.

. Visual Effects — XR requires
accurate, real-time visual effects  that
overlay reality. The overlay aspect oscillates
between full real and full virtual, but the
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visuals are what users notice first and are
very important.

. Audio — Immersive experiences
involve not only what can be seen, but
also what can be heard. It's like watching a
movie with subtitles versus a Dolby movie;
the difference is exponential.

. Interaction - The way of interacting
with XR is critical to adoption. The goal is
extremely natural interactions that pinch,
move, and interact with content. The feeling
that the user is manipulating the content is
what makes the experience truly immersive.

. Al — Al helps to tell what’s in front
of the user, in near real-time.

. Connectivity — While most users
want to be unfettered, the ability to connect
to the fastest uplink and downlink for
content access, consumption, and operation
are critical.

Virtual Reality

It's a digital environment that replicates
the real world. It can be created by a computer or
using a VR headset. Experiences are created to
appear real. This means that the user actually
exists in the virtual world. Users can interact with
the virtual world through a controller or headset.
This technology can be used for gaming, education
and many other purposes.

Augmented Reality

This is when digital objects overlay the real
world. This allows users to view the real world the
same way they would in the physical world. In this
sense, it combines Virtual Reality and Augmented
Reality. Users can interact with things in virtual
world as they would in the physical world. This can
be done by using a smartphone or wearable device.

Mixed Reality

In the case of Mixed Reality, virtual and
real-world realities exist together and can interact
with each other in real-time. This latest technology
can also be termed Hybrid Reality. This technology
primarily requires an MR headset as well as a much
higher degree of processing power in comparison
with VR or AR. An example of Mixed Reality would
be Microsoft's HoloLens, a lens that empowers the
user to put digital objects around the room they are

residing in and also grants the power to toy and
interact with it in different ways such as by spinning
it around.

Use Cases of Extended Reality

Organizations have begun understanding
the potential of using digital technology to create or
extend valuable experiences. Current use cases have
started highlighting the potential of XR across
several industries and spheres:

. Entertainment - Video games are
a major consumer of extended reality
technology. But it’s not just video games
that can benefit from XR capabilities, which
can create full engagement effects and allow
users to dive into an alternate reality.
Entertainment events, such as concerts,
exhibitions, and sporting events, can also
thrive on AR, VR, and MR.

. Real Estate - Extended reality
solutions could be of great help to real
estate agents. They allow potential clients
and tenants to view properties without
having to be there in person. It saves time
for all parties involved and makes the
selection process less tiring.

. Health care - Medical imaging is
another area that benefits from Extended
Reality, with modern MRI and CT scans
making extensive use of the technology. It
enables a 3D representation of the human
body instead of traditional 2D imaging, which
improves diagnostic efficiency. Additionally,
the technology greatly expands surgical
training opportunities as students can practice
on virtual patients.

. Marketing - Virtual worlds are a new
frontier for marketing and advertising, where
brands can engage with new consumers and

offer novel ways of presenting and
interacting with virtual products.
. Tourism - Potential travelers

can have a sneak peak at locations and
infrastructures like landmarks and hotels
before committing to buying tickets to the
preferred destination.

. Manufacturing - Large manufacturers
of construction, mining and utility equipment
have also adopted XR to train equipment
operators. To avoid millions of dollars in
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damage from improper use of expensive
machines, they provide training for operators
around the world.

. Remote Work - By using extended
reality tech, companies can allow their
workers to work virtually, attend meetings,
collaborate and access information, no matter
their physical location.

The Benefits Of Extended Reality

Virtual Reality has some real benefits when
it comes to using the technology to enhance certain
experiences, including;

. Interactive Effect - When users can
interact with content, they are more likely
to understand and remember it. This is one
of the main advantages of AR and VR over
traditional content formats such as video or
textbooks.

. Immersive Experience - Extended
reality can provide immersive experiences
that are very effective in training and
education. It can also create a more engaging
experience for customers or users.

. Versatile - Extended reality can
be used in a variety of applications and
industries.

. Cost - XR is also a cost-effective
technology. The cost of XR equipment is
relatively low. This means they can be used
for various purposes. The main cost is in the
development of the virtual world.

The Challenge Of Extended Reality

There are many challenges associated with
XR. Some of the challenges XR faces are expressed;

. Privacy - One of the biggest
challenges of XR is privacy. Some people
are uncomfortable using headphones or
smartphones. This may lead them to avoid
XR. Some people worry about the way
their data is being used. They worry that
technology will track them.

. Technical Problem - The main
technical issues associated with XR are
battery life and resolution. There aren't
many XR devices that last a long time. This
means that users need to charge their devices
regularly.

. Virtual Disease - Another challenge
is virtual disease. Some people are concerned
about the potential side effects of XR. They
worry that they may experience symptoms

such as mnausea or dizziness. Using
headphones can also cause headaches and
eye strain.

Conclusions
Extended Reality has the scope of

permanently changing the way individuals operate,
interact as well as play with each other. Extended
reality will allow its users to be both physically local
and simultaneously digitally global. In a span of a
couple of decades, these technologies which appear
as a topic of fascination now will become a norm,
shifting the experiences and digital interactions of
users towards completely immersive environments.
While XR is yet to be a reality that can be
permanently present in our everyday lives, it is
already setting the future evolution of the world
reflected in advancements like the metaverse. XR
poses a valuable opportunity for segments like
entertainment, marketing, sports,  tourism,
education, and much more.
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BLUE ENERGY/ OSMOTIC POWER

Blue Energy/ Osmotic power is also known
as salinity gradient power. This method is used for
generating electricity through the convergence of
both fresh water and salt water. This energy is
extracted using Tidal power, current power, wave
power, thermal energy conversion and osmosis.

This type of energy creates in some
geographical regions. The only way to make blue
energy other than in a laboratory is at an estuary,
where freshwater river currents and the saline tides
of the ocean meet at the river's mouth. Though the
technology has been understood for quite some
time, manufacturing the membranes was far too
expensive to become a practical energy alternative.
Recently, more economical membranes have been
developed, allowing blue energy technology to
begin being implemented in suitable environments.

Nowadays, energy generation is dependent
primarily on fossil fuels. This results in fossil fuel
emissions and greenhouse gases characterized by
vulnerability and imminent scarcity. Researchers
have been concerned about their capabilities to find
other ways of generating energy by considering their
respective concerns. These are,

i. An environmental-friendly non-combustion
energy conversion

ii. A freely available alternative energy source
iii. A renewable energy source

Salinity gradient power or Osmotic power
includes a renewable energy source. There are two
membrane-based processes to convert blue energy
into electricity. These are;

1. Pressure Retarded Osmosis (PRO)
i1. Reverse Electro Dialysis (RED)

Pressure Retarded Osmosis (PRO)

When freshwater and saltwater are mixed,
like when a freshwater river flows into the ocean,
enormous amounts of energy are released. If the
freshwater and saltwater are then separated via a
semi-permeable membrane, then the freshwater will
pass through the membrane and dilute the salt water
due to the potential chemical difference. This
process is called osmosis. If the membrane
entirely captures the salt ions, water passing through
the membrane will create a pressure known as
osmotic pressure.

This method uses osmotic pressure to
produce energy from mixing freshwater and
saltwater. Fresh water and Salt water are placed on
either side of a membrane, and the Sea water side
is pressurized. Then Sea water side pressure is
increased, and also salinity of seawater is decreased.
Part of the water is discharged through a turbine
while the rest is put in a pressure exchanger to
pressure the incoming seawater.

The driving force of the solution is the
potential chemical difference of salt solutions.
The transport of water from the dilute solution
at low pressure to the concentrated solution at
highpressure results in pressure in the volume of
water being transported. The osmotic process
increases the volumetric flow of water at high
pressure. This pressurized volume of transported
water is the basis for energy in the PRO plant. This
water can be used to generate electrical power in the
turbine.

Pover
feneraton
Bracksh
water Prissue |
F—,;.O Booster —{ * modue Je—y
purp Turbine

Frosh-water . _ Feed

Pump

Figure 1: Schematic Diagram of the PRO Process

Reverse Electro Dialysis (RED)

This membrane-based technology uses
an electrochemical reaction rather than osmotic
pressure. The device is an arranged series of
membranes, half permeable to sodium and half
chloride, with seawater and freshwater flowing
alternately between each pair of membranes.

In general, this configuration of the
membrane separation process 1s ideal to void
significant local pressure drop between the edges of
Ion Exchange Membranes (IEMs) to prevent
internal leakage of the membranes. The basic
principle of the RED mechanism relies on the
concentration gradient between the concentrate and
the dilute fed into the stack, which acts as the
driving force for ion diffusion across the membrane.
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Figure 2: Schematic Diagram of the RED Process

Captain JT Kalani
Centre for Defence Research and Development
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