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Ship Building is strategically important industry
for india considering its importance for national
defence as well as for mercantile marine sector for
attaining the needs of the critical mass. Also, Ship
Building is one of the highest employment providers
in the country.

With its direct or indirect linkage to many
other industries such as Steel, Engineering, Port
infrastructure, Shipping Services, the Ship Building
industry has the immense potential to strengthen
the mission of an “AtmaNirbhar Bharat”.

The schemes such as Financial Assistance by the
Government of India are designed to promote
the governments’ “Make in India” programme,
to encourage the local Shipbuilding industry by
providing an equal opportunity as compared to
Foreign shipyards and help India to upraise India as
a Ship Building Nation.
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with inputs from GPS, ECS, radar, AIS, log, echo sounder,
electronic gyrocompass, wind vane and anemometer.
She also has a standalone magnetic compass.

The oceangoing sailboat has six bunk beds, one toilet
and a gimballed galley. Her communication equipment
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Inputs by Captain Dilip Donde, retired Indian Naval
Officer. He had sailed around the world, unassisted, in
the cruising sloop Mhadei — under the ‘Sagar Parikrama’
project. He trained under Sir Robin Knox-Johnston, the
world'’s first person to sail around the globe solo, non-
stop. Capt Donde, India’s first solo circumnavigator,
an avid sailor, a diver, an author,
and a leadership coach,

has also mentored

the likes of Abhilash
Tomy (the second
Indian to sail solo
around the world,
and the

= A1 Capt. Dilip
Donde
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This awe-inspiring and meticulously detailed
information serves as the prelude for our article
— which gives a few glimpses of shipbuilding and
boatbuilding in India. Broadly, boats can be categorised
into three sections: Unpowered or man-powered boats,
Sailboats, and Motorboats.

Coastal and overseas cargo movement is affected
through ocean-going vessels. In addition, small ships
and crafts also ply on inland waterways and canals.
Indian-owned vessels carried 5.62% of India’s overseas
trade during 2020-21. India’s emergence as a major
economic power would mean greater integration in
terms of trade with the rest of the world, requiring huge
shipping tonnage. As on 31 March 2022, Indian shipping
tonnage was 13.12 million GT, with 1,503 ships.

® Shipbuilding Income (% Crores)
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This industry and trade have tremendous scope in
India. A number of measures have been initiated by the
Ministry of Ports, Shipping and Waterways, to improve
the viability of manufacturing and repair of boats and
ships, and encourage private sector participation, with
emphasis on research. The demand for ships, semi-
submersibles and port auxiliary vessels, new ship
building as well as ship-repair activities, are projected
to grow in view of rising cargo traffic from and to India.

The Government of India is supporting the Indian
shipbuilding industry since 1971 by various policy
measures such as pricing and shipbuilding subsidy.
However, these policies were only applicable to central
public sector shipyards building commercial vessels,
that is for the Hindustan Shipyard Ltd, Visakhapatnam
(in 1971). In 1972, Cochin Shipyard was established
and the policies were applicable to that Yard too. The
policies were modified from time to time in 1981, 1993,
1995, 1997, and 2000. In October 2002, the Government
extended the shipbuilding subsidy scheme to all Indian
shipyards, including non-central public sector and
private shipyards.

Shipbuilding capacity of private sector companies in 2022
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The Indian shipbuilding industry can be categorized
into:

(i) Large ocean-going vessels catering to overseas as well
as coastal trade.

(ii) Medium-size specialized vessels like port crafts,
fishing trawlers, offshore vessels, inland, and other
smaller crafts.

(iii) Defence, naval crafts, and coast guard vessels.

There are 38 dry-docks for repairing ships in India, both
in public and private sector. Also, there are nine dry
docks operated by 5 major ports. Indian shipbuilding will
be driven by alternate fuels, carbon-neutral solutions,
autonomous vessels and cost-efficient technologies.
New hydrogen policy announced by the government
in 2021 has significant impact on the alternate fuel
infrastructure.

To encourage domestic shipbuilding and to provide
a level playing field vis-a-vis foreign shipyards, the
Union Cabinet had approved the Shipbuilding Financial
Assistance Policy (FAP) for Indian shipyards on 9
December 2015. The Government of India had approved
INR 4000 crore FAP to shipyards for 10 years — for
shipbuilding contracts secured between 1 April 2016
and 31 March 2026 (including these dates). Financial
assistance will be granted to Indian shipyards equal to
20% of the lower of ‘Contract Price’, or the ‘Fair Price’, or
actual payments received of each vessel built by them
for a period of at least 10 years, commencing 2016-17.
This rate of 20% will be reduced by 3% every three years.

Shipbuilding capacity of public sector companies in 2022
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The quantum of financial assistance for a vessel shall be

the product of the applicable rate of financial assistance
prevailing on the date of contract, and, the lowest of
the contract price, or the fair price, when converted in
Indian Rupees. Provided that, at the time of release of
financial assistance, if the actual payment received for
a vessel is lower than the contract price, such payment
shall replace the contract price in the formulae for
computation of the financial assistance.

Article By:

Mr. Nishit Doshi
Midknight Creatives
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y ” L | Terminal operation policy is a decision-making travel route in case of AGV operating terminals. The
5 s method for terminal operation. The work allocation stated operation policy is vitally important because its
e [ - policy for container transport vehicles is to decide on performance level highly affects terminal productivity.
fot = d transport vehicles for container transportation, and the
[t [& == container device layout decision policy determines the Among these operation policies, we would like to
[ iy positioning of the container that comes into the block. ~ demonstrate the container device layout decision
el - f— - YC work allocation policy decides the container, which policy in the vertical-type terminal, as shown below.
| i is the object of YC work, and it also decides AGV’s
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IMIZATION

OF CONTAINER LAYOUT DECISION POLICY IN THE VERTICAL TYPE
TERMINAL BASED ON SIMULATION

Landsice

Landskde

Container Device Layout Decision
Policy

The feature of a vertical-type yard block is that the
flow of the import container and the export container
is opposite, as shown below picture. The import
container comes in from the seaside and goes out to
the landside, and the export container comes in from

the landside end loading and goes out to the seaside
end loading. Interference problems between cranes
must be considered more carefully than horizontal-
type terminals due to the circumstances of two-yard
cranes included for each block in general and opposite
container flows. Besides that, the container device
layout needs to be decided by considering re-handling,
the crane’s travel range, and other factors.

- Tae-Kwang Kim, Terminal Business Consultant, CyberLogitec

Unloading

; Rehandling
(Import) 2

Carry-out

Terminal Operation Simulation

We would like to introduce a method for optimizing the terminal operation policy based on the simulation of
terminal operation. The following contents focus on a particular explanation of how to optimize the container
device layout decision policy using block operation simulation, and the introduction focuses on the performance
results of the optimization process by OPUS DigiPort

Landside

__________ —e— HP
P—

e L Tl
Repositioning  <—

Seaside Transshipment

Hp
N

In the case of the terminal operation simulation, it depends on the purpose, whether to implement CHE (Container
Handling Equipment) as a statistical model or Physics engine-based model, which considers CHE operation
performance (moving speed, variable speed, etc.) and collisions between equipment. The physics engine-based
model has higher reliability because it is closer to actual cases. Also, the simulation result can be checked intuitively,
as you can see the status of actual terminal operation.

Carry-in

Loading (Export)

March - April 2023 | 07 | The Maritime Economy March - April 2023 | 08 | The Maritime Economy



Article

In the container device layout decision process, there
are a few criteria to consider when deciding which stack
to stack containers. For example, there are the following
evaluation factors such as how much a container need to
be moved when leaving the block, how many layers the
height of the stack needs to be stacked, how much a g4oft
stack shrinks, and how many re-handling occurs. Based
on the above-stated criteria, score of the stack to stack
up the containers can be calculated. In this way, each
criterion can be used to calculate a score for candidate
stacks and then determine the device location by the

Where to stack?

1. Request (sct L of candidate locations)

highest overall scored stack.

The importance of each criterion that terminal operators
consider may be different. Hence the importance
(weighting) could be assigned to each evaluation
criterion accordingly. In the terminal where it places a
premium on reducing the number of re-handling, for
example, a large weighted value will be given to the
evaluation criteria whether re-handling has occurred or
not. The below picture illustrates the process.

Stacking Policy

ek

3. Receive the best one selected

x = arg min s(x)

[ s(x)= z W (x) ]

2. Compute the scores of
candidate locations in f.

4. Stack at location x~
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Stacking yard

The policy is a function(s(x)) that receives a candidate
stack(x) to be applied and outputs a score for it, and
the score can be calculated as weighted sum (Weighted
for criteria, C_i,w_i) of multiple criteria(Ci). Among the
candidate stacks, the highest scored stack(x*) is chosen
as device location. According to the weighted wi value
combination, preference of the stack is changed. Hence,
the combination of weights is substantially policy.

What is policy optimization, then? It is about finding
the combination of weights to achieve the optimal
performance. ‘Optimal performance’ is the purpose of
policy optimization.

For example, optimized policy targets to minimize
the block’s container service could be able to reduce
the service time the most compared to other policies.
Likewise, the optimized policy targets to minimize the

Genetic Algorithm(GA) is a commonly used artificial
intelligence technique when the search space is huge.
Due to the weight given to the criteria being generally
real numbers, there are infinite weight combinations.
Yet, finding the optimized policy is extremely difficult.

OPUS DigiPort’s Optimized Device
Location Layout Policy

Applying OPUS DigiPort, let’s see how to optimize the
device location layout policy and what results come
out. GA has been applied as an optimal algorithm, and
the below-stated block simulator is used to evaluate
chromosomes (candidate policy). The simulator
simulates only one block as an object, and emulation
including a collision between yard cranes and
specification of acceleration/deceleration has been
applied.

The following is a diagram illustrating the optimization process using GA.

Population of stacking policies

e
\

[
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The optimization target is “Minimizing of service time
delay at the seaside crane” Hence, the evaluation value
for the candidate policy is calculated as the service
delay time of the seaside crane from the result of block
operation simulation by the candidate policy. The
followings are the simulation parameters.

1. Simulation period: 174 hours (Initialization 168
hours, Evaluation 6 hours)

2. Block size: bay 46, row 8, tier 5 (based on 20ft
container)

3. Block work plan

- Transshipment ratio 50%

Article

- % of 20ft and 4oft containers are 50%, each
respectively

- The number of provided services for seaside
containers per hour is 13.0, number of provided
services for landside containers per hour is 7. 3

- The average dwell time for the container is 3 days

- The average block occupancy rate is
approximately 56%

Operation performance for the first 168 hours (7 days)
has been excluded considering the simulation starts
with an empty block circumstance. After approximately
5,000 simulation evaluations are conducted, the
following optimization patterns are identified.
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After the rapid growth of performance improvement
in the early stage of the optimization process, gradual
improvement has been identified. Let’s check how the

policies detected during optimization stack up the
containers. The red-circled point of the policy in the
above graph is figures of stacked containers.

The left of the picture is the seaside, and the right of
the picture is the landside. The 5-layer stack is red-
colored, and the single-layer stack is green-colored in
the picture.

In the early stage of policy A, the preference where
the container is stacked nearby Transfer Point(TP) is
observed. Due to the 50% of Transshipment ratio, it’s is

March - April 2023

also observed that 5-layer stacks are more distributed
on the seaside than landside. Service delay time for
policy A is 1,120 seconds. (Refer to ‘A’ in the above table)
The average waiting time for transport vehicles at the
seaside TP has reached almost 20 minutes. It’s because
blocks in this condition have disadvantage regarding
delayed time for unloading and shipping the containers.
Due to the high number of stacked layers, re-handling

The Maritime Economy
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appearance, yet the crane could stack it at a short
distance when it is urgent due to the workload. Also,
re-handling occurs relatively less when the shipping
container is taken out. Service delay time for this policy
is 129 seconds, which is approximately 2 minutes.
Compared to policy A, the service delay time has been

reduced to a tenth.
For now, let’s have a look at the aspects regarding

shipment / importing properties of the containers that
make up the stack, not the stack layer aspects.

7 days, 0

Import containers that go out to the landside are red-
colored, and they go out to the seaside are green-colored.
Other colored ones, excluding red and green, are stacks
that mixed containers of both properties. In the case
of policy A, the containers have been stacked absurdly.
Containers going out to the landside are stacked close
to the seaside. Contrariwise, the containers going out
to the seaside are stacked close to the landside. In this
case, the service delay time will inevitably increase due
to crane interference.

Fortunately, starting from policy B, the containers’
outgoing directions are considered to a certain extent.
In the case of policy E, almost the only containers going
out to the seaside are stacked in the seaside area.

Hitherto, we have looked at a method to optimize
terminal operation policies using simulation. Prompt
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field application of the method, of course, is complex.
To apply it to the field, several conditions need to be
satisfied. First, real-time constraints must be satisfied.
When the field requests a device location, the time
required to decide the location must be short enough
not to limit field operations. Secondly, the reliability
of the simulation which is used for the optimization
must be guaranteed. No matter how outstanding
an optimization policy is, it would only be useful
if the reliability of the simulator that measures its
performance is reliable. Lastly, it is required to have a
method to update the policy according to the terminal
operation circumstance. As the terminal operation
circumstance changes, so does the optimized policy. In
reality, terminal circumstances change continuously.
Hence it is necessary to update the optimized policy
aCCOT i g y.
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Interview

the exploitation of maritime and marine resources
—forexample, through shipping, commercial fishing,
and oil, gas, and mineral development. Often, they
don't pay adequate attention to the effect of these
activities on the future health or productivity of the
same resources and the ocean ecosystems in which
they exist. The ‘blue economy’ concept provides a
more holistic vision thatembraces economic growth
—when itis sustainable and does not damage other
sectors. Similar to the ‘green economy’, the blue
economy brings human well-being, social equity
and environmental sustainability into harmony.

As per UN “A blue economy prioritizes all three
pillars of sustainability: environmental, economic,

Interview
. ]

and social. When talking about sustainable
development, it is important to understand the
difference between a blue economy and an ocean
economy. The term implies that the initiative is
environmentally sustainable, inclusive and climate
resilient.”

Impact of Human actions are needed to be
measured and known for the impact on the
environment as a whole. Blue economy projects are
needed to protect and develop more intangible
‘blue’ resources such as traditional ways of life,
carbon sequestration and coastal resilience in order
to help vulnerable states mitigate the devastating
effects of poverty and climate change.

apt Gajanan Karanjikar has been writing articles
‘ on Blue Economy and has recently completed a

century of such articles. The opportunity came
out when he spoke extensively on sustainable
Blue Economy. Since India’s Economic advisory council
has drafted out a Blue economy policy and is open
for suggestion in Public domain, Capt Gajanan was
interviewed to understand more of the Sustainable Blue
economy and its application.

WHAT IS MEANT BY SUSTAINABLE
e BLUE ECONOMY

cean provides a huge opportunity for Business
O as well as greater prospects ahead for Human

engagement with its various elements. 95%
of the ocean is yet to be known to Human in terms
of Life and resources under Ocean. Although late
in time but India has gathered its way to carve the
path into the Blue Economy, thanks to the country’s
leadership Honorable Prime Minister Narendra
Modi for same. Prime Minister Narendra Modi’s
speech in Mauritius in 2015, which presented the
doctrine of “Security and Growth for All in the
Region” (SAGAR), triggered a series of discussions
and studies in the non-government sector.

Commonwealth defined the Sustainability in Blue

Economy very well. It says “The ‘blue economy’ is
an emerging concept that encourages sustainable

June - July 2023
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- Blue Economy Activist and
Strategqist for Corporate sector
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exploitation, innovation and stewardship of our
ocean and its
life-giving ‘blue’
resources.” The

world banks
stresses on
“sustainable

use of ocean
resources for
economic
growth, improved
livelihoods,

and jobs while
preserving the
health of ocean
ecosystem.” In the old ‘business-as-usual’ model,
nations develop their ocean economies through
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IT IS SUCH A NEW TERM AS
e IT SOUNDS, BLUE ECONOMY IS
UNKNOWN TO MANY, LET ALONE THE
SUSTAINABILITY MEASURES IN THAT.
FOR OUR READERS CAN YOU EXPLAIN
WHAT ARE THE COMPONENTS OF BLUE
ECONOMY

lue economy components are wide spread

not only into ocean but also in land-based
water bodies like Rivers, lakes, ponds, dams and
waterways thus artificially made like canals and
Farm lakes.

Under the blue economy we are looking at following
activities:

I Harvest of living resources.
2. Extraction of non-living resources.
3. Commerce and trade in and around ocean

and seas including inland waterways.
4. Resource to Ocean health challenges.

Additional growth of the blue economy is possible

June - July 2023 | 14

in a number of areas, especially: fisheries,
aquaculture, mariculture, coastal tourism, marine
biotechnology, and ocean energy. While some
of these sectors will require little encouragement
and additional governance, others need more and
better planning to achieve their full potential and
return more sustainable outcomes.
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HOW IS THE WORLD REACTING TO
e THE SUSTAINABLE BLUE ECONOMY

he sustainability Week Asia conference being

held in Marina Bay sands in February 2023,
Singapore has denounced that, Countries and
business leaders perceive economic, social and
environmental sustainability as a mainstream
method for creating new business opportunities and
a better future. As the world’'s economic situation
changes, it is critical to ensure that boards, wider
corporate teams and stakeholders are focused on
practical action.

Governments need to engage at the intersection
of business, government and civil society,
independent bodies need to work at macro-level
analysis and case studies, and connect them with
actionable insights and practical examples to help
your projects sustainable, faster.

On blue economy front Calling for the
implementation of the promises set out in the
SIDS Accelerated Modalities of Action, known by
the shorthand SAMOA Pathway and the ambitions
of Sustainable Development Goal 14 (SDG14), on
conservation and sustainable use of the oceans,
world leaders are reiterating the importance of
harnessing private sector collaboration to make it
possible.

CAN YOU ELABORATE MORE ON
?SGDM AND ITS IMPORTANCE FOR
®* SUSTAINABLE BLUE ECONOMY

aving our ocean must remain a priority. Marine

biodiversity is critical to the health of people
and our planet. Marine protected areas need
to be effectively managed and well-resourced
and regulations need to be put in place to
reduce overfishing, marine pollution and ocean
acidification. SDG (sustainable Development Goal)
14 is about Life Below water. The first time the UN
spoke about Life under water. Earlier version of the
Millennial development goals published on 2000
had no mention of Oceans and life held by them.
SDG 4 is titled at Conserve and sustainably use the
oceans, seas and marine resources for sustainable
development.

1 LIFE
BELOW WATER

SDG 14 targets seek to prevent and reduce marine
pollution; further the sustainable management
and protection of marine and coastal ecosystems;
address theimpacts of ocean acidification; regulate
harvesting and end overfishing, illegal, unreported
and unregulated fishing and destructive fishing
practices; conserve coastal and marine areas;
increase the economic benefits to small island
developing States and least developed countries
from the sustainable use of marine resources;
and strengthen the means of implementation,
including increasing scientific knowledge, the
transfer of marine technology and implementation
of international law as reflected in the 1982 United
Nations Convention on the Law of the Sea (UNCLOS).

March - April 2023
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HOW IS THE WORLD REACTING TO
e THE SUSTAINABLE BLUE ECONOMY

The ocean drives global systems that make the

Earth habitable for humankind. Our rainwater,
drinking water, weather, climate, coastlines, much
of our food, and even the oxygen in the air we
breathe, are all ultimately provided and regulated
by the sea. Careful management of this essential
global resource is a key feature of a sustainable
future. However, at the current time, there is a
continuous deterioration of coastal waters owing
to pollution, and ocean acidification is having an
adversarial effect on the functioning of ecosystems
and biodiversity. This is also negatively impacting
small scale fisheries.

Marine debris threaten biodiversity through
entanglement or ingestion by organisms. Coastal
waters are deteriorating due to nutrient loading
and following eutrophication — a phenomenon
expected to affect 20% of large marine ecosystems
by 2050. Important habitats are under pressure
and as an example, about 20% of the world's coral
reefs have today been destroyed and nearly 50% of
remaining reefs are under imminent risk of collapse
through human pressures.

Following facts will explain this more:

1. Over THREE BILLION PEOPLE depend

on MARINE AND COASTAL BIODIVERSITY for
their livelihoods. POLLUTION THREATHENS
the world’s largest source of protein.

2. 40% OF WORLD’S OCEANS suffer from
OVERFISHING, POOR FISHING PRACTICES and
POOR WASTE MANAGEMENT.

3. The ocean absorbs around 23 per cent of
annual CO2 emissions generated by human
activity and helps mitigate the impacts of
climate change.

4. The ocean has also absorbed more than
90% of the excess heat in the climate
system.

5. Every year, an estimated 5 to 12 million
metric tonnes of plastic enters the ocean,
costing roughly $13 billion per year -
including clean-up costs and financial
losses in fisheries and other industries.

6. About 80% of all tourism takes place in
coastal areas. The ocean-related tourism
industry grows an estimated US$ 134 billion
per year.

7. Marine fisheries provide 57 million jobs
globally and provide the primary source
of protein to over 50% of the population in
least developed countries.

8. 35 percent of global fish stocks are

overfished, a dramatic rise over the 10
percent levels of the 1990’s.
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Over THREE BILLION PEOPLE
depend on MARINE AND
COASTAL BIODIVERSITY for
their fivelihoods. POLLUTION ©
THREATHENS the world's largest
source of protein =

40% OF WORLD'S OCEANS suffer
from OVERFISHING, POOR FISHING
PRACTICES and PODR WASTE
MANAGEMENT

CORAL REEFS which provides
2 home to 25% of all marine fife
ARE BEING DESTROYED at

an alarming rate

?HOW IS HUMAN ACTIONS IMPACT

e SUSTAINABILITY

Number of human actions are impacting
ocean and water bodies’ health. Be it surface
transport, fishing, Farming and land-based pollution
by Industrial areas impact oceans beyond repair.
Overfishing: Destructive fishing, such as bottom
trawling, can damage seafloor ecosystems and
indiscriminately catch everything it encounters.
Shipping: Intensive shipping damages marine
environments through the release of chemicals,
transfer of invasive species, dumping of waste, and
physical disturbances. Cumulative: With nearly
98 percent of global oceans affected by multiple
stressors, hotspots of cumulative impact include
the North Sea and the South and East China Seas.

SO DO YOU SEE THIS AS CHALLENGES
e TO BLUE ECONOMY? IN YOUR
OPINION WHAT ARE THE CHALLENGES
TO BLUE ECONOMY

he challenges to Blue economy are only in

will power and administrations’ engagement.
However overfishing, shipping and cumulative
impact of human actions do have considerable
effect on Ocean health and thus on the Blue
economy. The potential to grow the blue economy
is limited by a series of challenges. For much of
human history, aquatic ecosystems have been
viewed and treated as limitless resources and
largely cost-free repositories of waste. These
resources, however, are far from limitless and we are
increasingly seeing the impacts of this approach.

Despite a range of actors and large investments,
currentattemptstoovercomethesechallengeshave
mostly been piecemeal, with no comprehensive
strategy (for example fisheries governance;
improving ports; marine litter efforts). Even when
one sectoral policy achieves some success, these
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results are often undermined by externalities from
activities in another sector. Often, for example,
coastal zone management efforts, or support
to coastal fishers, are undermined by unbridled
sand mining, ill-sited ports or aquaculture farms
or unregulated tourism development. In coastal
zones, declines in mangrove forest habitat resulting
from wood harvest, sea level rise, and changes in
sediment and pollutant loading from river basins
combined with land reclamation for agriculture
or infrastructure negatively impact fisheries by
reducing or degrading spawning and feeding
habitats. Loss of mangrove forests, for example,
threatens profits from seafood harvests exceeding
US$4 billion per year.

?HOW CAN WE OVERCOME THESE
e CHALLENGES

O vercoming these challenges is not easy, yet
not difficult if systemic approach is taken.
Good news is that Govt has already started working
on this. A more systematic approach, based on a
better understanding of nationally defined priorities,
social context and resource base, can guide
sustainable and inclusive blue growth. Government
has increasingly recognized that they need more
knowledge about the biophysical characteristics,
carrying capacity, synergies or trade-offs between
sectors to ensure an efficient and sustainable
management of different activities. One of such
measures of writing a blue economy Draft policy.

Marine and coastal spatial planning and integrated
maritime surveillance are needed to give
authorities, businesses and communities a better
picture of what is happening in this unique space.
Digital mapping of maritime and coastal space and
natural assets can form the basis for cross-sector
analysis and planning in order to prevent conflicts
and avoid externalities. Similarly, the growing
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science of data-limited stock assessments can
provide critical information needed for improved
fisheries management. In places such as South
Africa and Indonesia, mobile technology is being
tested to gather previously unavailable data, for
example on fishery landings and fish stock health.

nvesting in improved governance will create

a pipeline of investable opportunities to grow
the blue economy in a way that benefits national
economies and local communities, while protecting
resources for future growth. Effective governance
is an essential condition to promote sustainable
managementofaquaticresourcesandenvironment,
and ensuring biodiversity and ecosystem resilience,
which in turn contribute to building community
resilience against various shocks, including climate
change. Effective governance will also help create
an enabling environment for responsible private
sector investments throughout the value chain
by reducing risks and providing incentives for
innovation.
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After Hon Prime Minister spoken about the Blue
Economy in 2015, Indian Government departments
have started moving. Although a slow pace due to
complexities of understanding the Blue economy,
we must credit the Economic advisory council
which came out with the Draft Policy on Blue
Economy in Sept 2020. Everything is this country is
Prime Minister driven. Probably he will now have to
ask the implementation of the policy and then we
would have some head start.

Nevertheless, Blue economy Draft policy is all about
creating a Policy frame work to know the potential
of Blue Economy so essentially it a a policy or a
statement to know measure, gauge and fathom
the potential and not work on the money earning
projects.

Governance enhancements should include a focus
on including and empowering local communities.
Analysis and results of fisheries rebuilding efforts
around the world have demonstrated that when
local communities and fishers have a voice in
setting policy and management guidelines, these
rules are much more likely to be followed and create
lasting change.

he draft Blue Economy policy framework

envisages the optimal utilization of all
sectors of the maritime domain, (Iiving, non-
living resources, tourism, ocean energy, etc.) for
sustainable development of coastal areas. This
policy document contains key recommendationson
National Accounting Framework for Blue Economy
and Ocean Governance, Coastal Marine Spatial
Planning and Tourism Priority, Marine Fisheries,
Aquaculture and Fish Processing. Manufacturing,
Emerging Industries, Trade, Technology, Services
and Skill Development, Logistics, Infrastructure
and Shipping, Coastal and Deep-Sea Mining and
Offshore Energy and Security, Strategic Dimensions
and International Engagement.

ESTIMATED GLOBAL BLUE GROWTH
UNTIL 2030

X2 Coastol Tourism = x4 Shipping

)(2 Qll end Gas Y X1 Fisheries

o

K40 Otishaore wind @A x2 Aquaculture

K}O,IOO, ?? Sea-bed Mining

;
| Marine sactars are expected to expand dramatically ..
1 in the coming years, with most doubling or 1
i quadrupling in size by 2030, and others growing to. |
v fen fimes thelr current size or larger.
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The policy also proposes formation of BEAC,
National Blue Economy Advisory Council (BEAC)
which will have the Secretaries of relevant
Ministries/ Depts. as members. It would also
include Chief Secretaries/Principal Secretaries of
Coastal States and representatives from industry.

The draft policy document was put out for
comments and feedback from general public
and all relevant stakeholders. Many valuable
comments/ suggestions received from ministries/
departments, parliament members, Non-
Governmental Organisations (NGOs), industry
representatives and general public have been
considered and the policy document has been
revised accordingly.

The draft Policy aims to significantly enhance the
contribution of the Blue Economy to India’s GDP
in the next five years, improve lives of coastal
communities, preserve our marine biodiversity
and maintain the security of our marine areas
and resources. Today, the Blue Economy holds the
promise of being the next multiplier of economic
growth and well-being, provided that the strategy
places sustainability and socio-economic welfare
at the centre stage. Therefore, the proposed
roadmap for evolving a Blue Economy Policy would
be a crucial step towards unlocking the potential
of economic growth and welfare.

raft policy is only to measure the potential

through a systemic policy framework, improve
livelihood of coastal communities. Similarly, it aims
to work on the existing Non-Emerging sectors which
will add value to National economy. For eg Fisheries,
the sector is in deep trouble now and looking at it
from a different perspective will definitely give it a
boost. Fisheries provide 15% food supplement and
60% protein supplement. Sagarmala will be a key
to comprehensive port led coastal development.
To promote port-led industrialization, the Govt. has
identified 12 major ports and 14 Coastal Employment
Zones (CEZs) as part of the National Perspective
Plan under the Sagarmala program. Each CEZ
comprises Coastal Economic Units (CEUs), with
single or multiple industrial clusters where there will
be manufacturing units.

A few key points pertaining to the draft policy
framework are as follows: First, it defined BE as
“an emerging concept comprising the entire eco-
system of ocean resources including marine,
maritime and the onshore coastal economic
sub-systems within India’s legal jurisdiction,
which have close linkages with economic growth,
environmental sustainability and national security.”
Second, it referred to a conservative estimate that
BE in India represents “4% of the Gross Domestic
Product,” thus putting an official stamp onit. Third, it
identified seven priority areas for the BE: The much-
needed national accounting framework; coastal
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marine spatial planning and tourism; fisheries
and aquaculture; trade and technology; logistics,
infrastructure and shipping; coastal and deep-sea
mining and offshore energy; and security, strategic
dimensions and international engagements. Fourth,
it underlined the significance of BE as one of “the
ten core dimensions of growth” in the government'’s
vision of a New India by 2030. Fifth, in the context
of the expanding network of submarine optical
fiber cables for ensuring highspeed broadband
connectivity, the draft policy advocated recognition
by India of “an important, emerging economic and
strategic axis called the Seychelles-Singapore-
Samoa (SSS) axis,” noting: “This axis should form
the basis of a robust Blue Economy Policy for India.
Finally, the recommendations and the roadmap
contained in the draft policy document aim “to
significantly enhance the contribution of the Blue
Economy to India’s GDP in the next five years.”

The Blue Revolution should be further expanded by
promoting aqua culture, cage culture, seaweed
and algae harvesting and sustainable marine
capture by adopting an eco-system approach to
fisheries management. Extensive use of technology,
tele-communication, digital and remote sensing
applications would be mainstreamed in all aspects
of fisheries and ocean management.

There is more need for maritime professionals to
be involved in this. The subjects of Blue Economy
sectors (emerging and Non- emerging) should
be given out as subjects for PHDs (Thesis) and
used widely for industrial application. The blue
economy potential in emerging sectors needs
to be explored fully as well as in Non-emerging
sectors. Non emerging sectors like fishing have
several issues , hurdles which need to be removed
to make use of the sectors in effective fishing. The
fishing community has been demanding reserved
space for fish auction and packing hall so as to
enable the landed catch to sort out under hygienic
conditions and for auction under shelter so as to
ensure deterioration of fish. Infrastructure facilities
like boat repairing centre, diesel pump, toilets,
water supply system, arrangement for supply of
ice, market for local sale, cold storage system and
other requirements for fishing activity.

The need for increased financing and enhanced
capacity-building is also underscored. Developing
countries, in particular small island developing
States and least developed countries, face
considerable hurdles in the management of
maritime spaces due to the lack of resources
and capacity. Ocean-related initiatives in many
cases suffer from a lack of sufficient or sustainable
funding, including for capacity-building. Innovative
approaches and the effective use of partnerships
could help overcome some of these obstacles.
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PREVENTION SYSTEMS FOR
THE VESSEL SEAWATER
PIPELINES

~ Adviser of General Manager

The marine growth in the seawater pi]peline systems
is an outgrowth of microorganisms, plants, algae and
| small seawater animals on the internal pipeline surfaces
supplying seawater to vessel %ystems, including box coolers
for ]lalropulsion units. The biofouling process is characterized
by the speed and volume of attachment to the inner walls of
pipelines or sediments in the bodies of box coolers of various bio- ‘
| organisms. According to the classification of bio-organisms that are
capable to adhere on the surface there are:

- Calcareous (shells, worms, shells)
= Non-calcareous (sea grass, algae and biofilm mucus).

Biofouling leads to a critical narrowing of the pipeline inner space and eventually
' leads to the shutdown of vessel’s systems, the shutdown of machinery, clogging of

intake water openings and reduction of heat exchanger performance. In this case,

cleaning the internal cavities of pipelines or box-coolers is impossible by an%l means

- mechanical, chemical, or sound... etc., and usually subject to disassembly and [ .
— replacement. Therefore, the biofouling topic is well-known and crucial. 3

—— +
s, i

' There is an extensive research knowledge base on the biological fouling in Russia and

worldwide. Researchers a%ree that there are no existing submerged in seawater surfaces that
- could be free of biological life. Bioorganic colonization of the surface, e.g. in the pipe cavity is
consistent and sustainable, and passes conditionally three stages
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Ist stage

Formation of macromolecular layer

in presence of molecules of proteins,

fats, polysaccharides in water. This

is the so-called substrate for further
biofouling. It takes seconds and occurs immediately
when the surface is in contact with water, unless there
is an obstruction impact.

4 Stage 2
A, Formation of bacterial algal film,
bacterial adhesion. In this case,
microorganisms secrete extracellular
. “#&% polymers that provide a strong
attachment to the surface. The biofouling process
becomes irreversible if there is no counter-action
preventing biomass attachment to the surface. Takes

hours and days.

Stage 3

Colonization of a surface covered
with biofilm by calcareous and non-
calcareous macro-organisms. It takes
weeks to months. At this stage, it is

impossible to counteract the colonization process,
except with a mechanical removal of biomass.

Most of the seawater fouling research on marine
structures has been done for temperate and warm seas.
Unfortunately, the same research in the northern seas is
not sufficient for the world science, perhaps that is why
there is still the opinion that bioactivity, associated with
the biofouling of submerged objects at high latitudes is
reduced to zero due to low temperature. However, the
research carried out by the P.P. Shirshov Institute, Russia
argues this conclusion. Microflora samples collected
at different times from the White and Kara Seas show
that, together with increasing of human activity in the
Arctic zone, the amount of bioflora capable of forming
a substrate of biofilm on submerged structures has
increased as well in the recent decades. As well as the
number of microorganisms types capable of expanding
and colonizing the internal and external surfaces of
objects under water.

In addition toresearch in the sphere of biofouling of both
offshore structures and internal surfaces of supporting
systems, Scientificand practical developmentshavebeen
carried out in the field of methods of counteracting this
biological process using various physical and chemical
principles. Many theoretical and practical methods have
been developed to prevent the biofouling of cooling
systems and seawater supply systems. These methods
for controlling the formation of harmful sediments
include mechanical, electrochemical, ultraviolet and
ultrasonic effects on biomass.

In our view, the simplest and most versatile way to
prevent bio-fouling is an electrolytic method. This
prevention mode is activated at the very first stage of
biofouling while the processisreversible. The electrolytic
anti-fouling method is based on the negative effect of
certain metals free ions on the seawater bioorganism’s
ability to attach themselves to the pipeline walls, as
well as in suppressing the microflora’s ability to grow
and reproduce. Extensive research has established that
copper ions are able to inhibit of bioflora life even in the
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smallest concentrations. At the same time, aluminum
hydroxide ions forming because of flocculation copper-
aluminum flakes, evenly spread along the pipelines
and prevent microorganism’s adhesion to their walls.
Moreover, the resulting copper and aluminum ion film
protects the piping surface from corrosion.

This method uses two anodes made from copper and
aluminum, located either in the seawater pump filter,
or near the piping inlet in the sea chest or in the cooling
box. The anodes are supplied with direct current, which
leads to releasing copper ions and aluminum hydroxide
ions, which negatively affect biological microorganisms
and prevent corrosion processes in the inner spaces of
pipelines and other ship systems.

Copper Anode AF Aluminum Anode AF

In general, the anti-fouling system consists of a power
supply unit with a control panel, pair of copper and
aluminum anodes, junction box and cables (pic 1). Anti-
Fouling unit works on the principle of electrolysis,
which consists of simple electrolytic cell having anode
and a cathode and a D.C voltage applied between the
two, the output voltage is automatically adjusted to
maintain the current requirements. The process results
in copper ions generation which is further transported
within the system through water flow. It is well known
phenomenon that the main fouling organisms can be
inhibited from growing by the introduction of very small
quantities of copper into the water. The required dosage
per litre is only a few parts per billion and since the sea
water is a good electrolyte, a low DC voltage is sufficient
to provide the necessary current. The controlled
electrolytic dissolution of copper to inhibit macro-
fouling in the seawater intakes and piping systems has
been employed for many years and has been known as
effective substance to marine organisms. Controlled
release of copper at parts per billion (ppb) levels
effectively inhibits the attachment and growth of algae,
mussels, oyster, barnacles and other calcareous and
non-calcareous species. Furthermore, maturing (live)
organisms have a threshold tolerance to copper and
by exceeding ambient levels they will exfoliate, thereby
gradually cleaning out and already fouled system.

) I
Anodes & Control Panel AF

The system operates automatically and does not
require constant monitoring or special start-up mode.
This anti-fouling system design provides continuous
protection without using any toxic substances, complex
mechanical or ultrasonic systems.

Such anti-fouling and inner pipeline surfaces protection
equipment can be installed on both large-tonnage
vessels and small boats. In this case, all pairs of anodes
from all sea chests are commuted to one multichannel
panel.
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PSS Corporation, Russia, Perm city, has obtained a
vast experience in design and manufacturing of the
biofouling prevention systems for ships of all classes.
The manufacturing cycle for such equipment, together
with testing and preparation for delivery to the customer
takes from 6 to 12 weeks, depending on the number of
anodes and seawater pump characteristics. The larger
pump capacity, the larger size of anode units is required.
Anti-fouling systems of the PSS Corporation have
already been delivered to many shipyards and installed
on ships of different classes. The PSS Corporation also
provides installation and commissioning of equipment.

The PSS Corporation offers full service support to the
supplied equipment during the life cycle providing
continuous monitoring of the individual components
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functioning and accumulate statistics on the units
efficiency. Experience of work with anti-fouling systems
proves that such equipment reduces the cost of dry
dock maintenance several times.

For 30 years now, the company has been supplying
electrical equipment for vessels oil and gas and energy-
saving industries. PSS Corporation provides Russian
and foreign partners with electrics, corrosion protection
equipment and antifouling complete systems for
shipbuilding industry, offshore and onshore objects,
charging stations for electric vehicles. PSS Corporation
always ready to technical cooperation with customers,
to deliver complete systems and would be glad to share
production technologies and to launch the production

on abroad relevant producing capacity. m— —————
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THE INSTITUTE OF
. MARINE ENGINEERS
(INDIA)

FULL-TIME FACULTY

In pursuit of excellence in Maritime Education &
Training we need dedicated and motivated Full-Time
faculty for IGF Code Courses (Basic & Advanced)
being conducted at IMEI HOUSE, Nerul, Navi
Mumbai, IME(l) Goa, IME(l) Kolkata and IME(l) Kochi.

1. Qualifications & Experience:

= Certificate of Competency as MEO Class | (Motor |
Motor & Steam) or Master Mariner
® Sailing experience in Gas Tanker / Dual Fuel Engine

= Training of Trainers & Assessors (TOTA) / VICT
Course Certificate

2. Additional Desirable Experience and SKkills:

= Teaching experience in Preparatory courses for
MEO Examinations & Modular Courses
® Conversant with computers

Forward your application to: training@imare.in
with a cc to: hgs@imare.in

The Hon. General Secretary,

The Institute of Marine Engineers (India)
“IMEI HOUSE” Plot No: 94, Sector -19, Nerul, Navi Mumbai - 400706.
Tel: 022 27701664/ 27711 663 M: 8454847896 Website: www.imare.in
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Capt. Melvin Mathews
L 28 CEO - Shallow Waterways
t‘ Y Shipping Pvt Ltd

Cargoes come in various forms - size, weight & volume.
Hence, no one size fits all. Therefore, depending on
the type and nature of cargoes, the supply chain must
have options available for efficient and productive
transportation of each cargo. Unfortunately we only
have ISO GP (General Purpose) containers of 20 ft and 40
ft, all being fundamentally same in shape - rectangular
box.

The global supply chain operations need to be simple,
efficient, sustainable and scalable. These requirements
can be met easily by the operations of the hexagonal
shaped container (HGC).

Benefits of the shape:

-Centre of Gravity which gives the freedom to
lift from a single point and making handling
operations easy, safe and fast.

-For a lower perimeter area it gives more volume
which means the manufacturing and material
costs are lower.
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-

-Better heat dispersion quality makes
refrigeration more efficient. It takes less time in
cooling the whole container.

Benefits when arranged in honeycomb
structure:

Interlocking with adjacent containers

Enhanced group strength & stability

Heat dissipation qualities when arranged in
honeycomb pattern.

When it comes to containerising all cargoes globally,
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