THE MARINE

Integration Team

= °Logan Clutch Corporation®
DDA/ ATED manufacturers of clutches and brake products
BREAKWATER

MOVING YOU FORWARD



Our Team

The Marine Integration Team is a group of independent companies with complimentary skill

sets and demonstrated experience, delivering advanced marine power generation & propulsion systems
to a global client base. It is comprised of experienced integration professionals and industry leading
component vendors. The team provides world-class products, systems and services that are focused on
helping their clients improve productivity, reliability and energy efficiency.
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Systems Integration is the key ingredient for a successful advanced
Propulsion & Power Generation installation.
Peak performance of individual driveline components can only be achieved if the entire system is

BREAKWATER

effectively integrated to meet & exceed the desired operational outcomes. The Marine Integration
Team will ensure that your system is optimized, reliable and effective!
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Logan Clutch and FlexaDrive™
For Hybrid Applications with (10) PTI/PTO up to
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Experience In-depth understanding of marine operations and systems ensures an installation that satisfies
the operator’s goals while meeting or exceeding the most stringent safety and regulatory
Matters requirements. Our integration team is comprised of marine & electrical engineers, automation
technicians, integration specialists, vessel operators and project managers. All have “real life”
experience in their respective disciplines and also in the delivery of complex integrated power
and propulsion solutions. The team is complimented by suppliers of leading edge technology.



Our Products & Systems

The Logan FlexaDrive: is a multiple pump drive system, sandwiched between y~
your engine and clutch, or transmission, allowing up to ten (10) live PTO / PTI Y
pumps pads for a wide range of requirements such as drive shafts, pumps, PTO/PTI \ f g
pulleys, and clutchable power take-offs. - o / { Live PTO/PTI

Logan FlexaDrive™ / FlexaGen™Systems P> __
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The Logan FlexaGen: utilizes a variable speed motor generator, installed on a
FlexaDrive tower, to provide low level propulsion instead of running the large
main engines. The same unit can seamlessly function as a genset, and support
vessel services, whenever the main engine is running — and further contribute by
lowering emissions, fuel consumption, and engine maintenance. An added benefit ‘ |
is increased redundancy, which makes the vessel power plant more robust. e >
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Logan Hybrid FlexaDrive™

. LR b
e ) B The hybrid version of the FlexaDrive, is suitable f
J 1 L1 = y & hybrid version of the FlexaDrive, is suitable for
S -?ed Mitar/ | — new-build or retrofit projects, and positions the
enerators FlexaDrive between a Logan clutch and transmission,
enabling multiple propulsion modes:

e Mechanical Only (With Variable Speed Generator)
¢ Diesel Electric (Using Aux Generators)

¢ Full Electric (With Batteries)

e Main Engine “Boost”

o

Logan FlexaDrive™ configured for hybrid applications

The following are a small sample of the
integrated systems that can be delivered
by The Logan Marine Integration Team:

« Variable Speed Generators

. Large Scale UPS Systems

« Electronic Generators for
Bus Back-Up

. Diesel Electric & Hybrid
Propulsion Plants

Electrical A S —
Engineering "4 '

« All-Electric Propulsion Systems




Logan FlexaDrive™

2 Maintenance Costs =
ycle Cost

Since main engines are run only during peak
operating periods, maintenance intervals are
dramatically reduced, increasing the life of the
main engine as much as 50%.

ower Fuel Consumption-

Specific Fuel Consumption**
Optimum Design Points - Conventional System O

Optimum Design Points - Hybrid System O

0% of time
Diesel Fuel Consumption More Efficient at Higher Loads mm

Typical Duty Cycle of a Tug Boat =m

0% 10% 20%  30% 40% 50% 60% 0% 80% 90% 100%

] ’ ) Percent of Fuel Load
* Fuel savings will range from 15-30% (based on typical tug duty cycle)

** For a Typical Marine Diesel (2500 HP @ 1800 RPM)
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Founded in 1975, Logan Clutch Corporation is a family-owned
original equipment manufacturer (OEM) of industrial clutches
and brakes.

For over 40 years, it has maintained a close and mutually
beneficial relationship with its customers and the markets that
it serves, both at home in the US and across the globe.

Logan has the project management, engineering, manufacturing
and financial assets to provide transparent partner asset
utilization for projects. With manufacturing and engineering in
Cleveland OH USA, Logan engineers have experience merging
automation technology components into an easily applied
system with the right engineering package to get the job done
efficiently, and for the long run. Offering project integration for
selected projects, Logan assumes the responsibility to provide
a single point of contact for customers who prefer to purchase
a complete system.

800.525.8824 ¢ loganclutch.com e Cleveland, Ohio - USA

= =z
BREAKWATER

canal

Incorporated in 1973, Canal
Marine & Industrial has

been the leading provider

of electrical engineering
installations on the Great
Lakes. In recent years the
company has focused on
building its capabilities as an
advanced systems integrator.

The Breakwater Group
specializes in business &
engineering consulting
as well as training &
coaching for sales and
business development
professionals in the
marine industry.

The company’s
principals and staff are
recognized as innovators
and are well known and
respected as marine
systems integration
specialists.

902.489.2521 905.685.9293 * canal.ca
breakwatergroup.ca St. Catharines, Ontario
Charlottetown, PEI Canada

Canada

The company also provides
a wide array of services
including troubleshooting,
maintenance and repair,
electrical engineering and
vessel surveys.
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