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1.0 INTRODUCTION
Sustainable Marine Energy (Canada) Ltd. (SMEC) has previously proposed to amend its Project Plan for
Berth B at the Fundy Ocean Research Centre for Energy (FORCE) to focus on the installation of an array of
smaller, floating platforms rather than two 2.5MW TRITON devices. To accomplish this, SMEC selected
the PLAT-I in-stream tidal energy device. PLAT-I is a floating platform equipped with 69.2kW SCHOTTEL
Instream Turbines (SIT 250) - the same turbine technology that was to be installed on the TRITON
platform.
SMEC and its partners are fully committed to the FORCE project and together intend to install PLAT-I tidal
energy devices on a commercial basis with an aggressive project timeline to build out the approved
capacity as regulatory approvals are realized. To accomplish this, project buildout will proceed in a low
risk, incremental manner following extensive in-ocean proving of the PLAT-I technology in Nova Scotia.
This will include the PLAT-I 4.63 (equipped with 4 turbines with 6.3m-diameter rotors) and the PLAT-I 6.40
(equipped with 6 turbines with 4.0m-diameter rotors). A detailed Front End Engineering Design (FEED)
study for the FORCE project has been completed and project development activities are firmly underway
including preparing permit applications and ongoing stakeholder engagement.
SMEC remains committed to developing and installing its project at the FORCE site in a timely manner.
This document will focus on SMEC’s commitment to construct and install three PLAT-I 6.40 platforms at
FORCE with a combined capacity of 1.245MW by the end of 2020. The substantial work undertaken by
SMEC in site characterization, geotechnical analysis, marine operations planning, interconnection
agreement, environmental and fisheries approvals, building relationships in the local supply chain, and
training of highly-qualified people means that much of the work is already significantly advanced or
completed.
This document details the proposed changes to SMEC’s Project Plan by providing the following:


A clear description of the proposed project revisions including revised coordinates for SMEC’s
berth at FORCE and up to date berth layout



The rationale for the proposed changes



Overview of project team structure and responsibilities



Project Plan including schedule and the milestones to meet the terms of the FIT agreement
specific to construction that will take place prior to the end of 2020.

Through this project SMEC intends to continue its progressive development of small- and utility-scale
floating instream energy conversion systems that can be installed, worldwide, in rivers and tidal currents
to provide clean, renewable electricity for remote communities and utilities. The proposed project also
includes the use of innovative rock anchoring technology that will be made commercially available to the
wider tidal industry and other potential markets and will provide the growing local tidal sector in Canada
and other jurisdictions with a new method of anchoring tidal platforms or vessels for installation of gravity
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base foundations and marine operations. The technology also has a wide range of potential uses in other
marine industries including aquaculture.

2.0 RATIONALE FOR PROJECT PLAN CHANGES
2.1

Background

In 2013, the positive environment created by the Province through the establishment of FORCE and the
Feed-in Tariff system led SMEC to pursue a berth at the FORCE site as our preferred means of
demonstrating our in-stream technologies, while at the same time building a Canadian company to pursue
markets in North America. SMEC has since assembled a team of highly-qualified Nova Scotians to build
the FORCE project and has established firm connections with Nova Scotian firms specialising in
engineering services, scientific research, fabrication and marine operations.
NSDEM shared SMEC’s vision and awarded Berth B to the company in March 2014. Since then, the
Province has been an important partner to SMEC, providing clear information and assistance where
possible. Over a three-year period the team worked diligently on engineering design and project
development activities for the FORCE project utilising the TRITON technology. However, as a result of
increasing technical risk and an uncertain investment climate, in early 2017, SMEC began a review of the
project that included evaluation of options to obtain investment in the company, and to look at
technology alternatives. The process advanced through a series of stage gates and led to a decision in
September 2017 to set aside TRITON and re-focus SMEC efforts on a lower-cost, lower-risk technology
solution that would allow a measured scale-up and deployment “proofing” approach.

2.2

Current Status

SMEC has selected the PLAT-I 6.40 as the technology of choice for its project at FORCE. The proposed
technology is described in detail in Section 4.0. The key material change in the project is the type of
platform that will be used. Each PLAT-I 6.40 will be equipped with six SIT 250 turbines, the same turbines
that were planned for TRITON platform, and the related Turbine Control System. An additional change is
the proposed scheduling of the project which is shifted into 2020 due to the ongoing demonstration of
the PLAT-I technology and supporting Balance of Plant in Grand Passage, Nova Scotia.
The main implications of these changes are:


SMEC will be using a proven platform solution: deployed in both Scotland and Nova Scotia with
step change technical advances in each phase of the project.



PLAT-I units will be tethered to the seabed using a proven rock-anchoring system with industrywide application



The PLAT-I technology will require a larger overall sea area but can be accommodated within the
proposed berth realignment at the FORCE site



Known and manageable costs for all aspects of the proposed project – backed up by in-ocean
deployment and operational experience at Grand Passage, NS



Facilitates the use of smaller, more readily available and cost-effective vessels for installation.
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Extended testing of both PLAT-I 4.63 and PLAT-I 6.40 will result in a delay to the FORCE project beyond
the project plan presented previously. However, SMEC has determined that this additional testing is of
vital importance and that the buildout of the FORCE project is contingent upon and cannot proceed
without successful testing at Grand Passage. SMEC believes that strategy will also significantly de-risk the
overall FORCE project and, crucially, will enable access to debt finance on commercial terms and allow
SMEC to provide contracts with suitable commercial terms and conditions for other project developers.
Following on from the array deployment at Grand Passage, three PLAT-I 6.40 units will be fabricated and
deployed at FORCE in late 2020. Further information on this is presented in Section 5.0.
The SMEC team is dedicated to the continued development of viable marine renewable energy technology
and helping Nova Scotia realize the economic benefits of this industry, while making a significant
contribution to the fight against climate change. The balance of this document provides details of the
project team, the proposed technology and the plan for the project.
While we have defined the project as clearly as we are able, some uncertainties remain. SMEC has
developed options to accommodate various potential outcomes and presented them in Section 6.0.

3.0 PROJECT TEAM
Sustainable Marine Energy (Canada) Ltd. (formerly Black Rock Tidal Power Inc.) is a subsidiary of
Sustainable Marine Energy Ltd. (see corporate structure, below). SME, BRTP and SCHOTTEL Hydro’s tidal
energy businesses were merged on January 1, 2019. This established team has a proven track record of
collaboration and technology development that minimizes delivery risk associated with the project. The
structure for the project team is shown below.
The business restructuring process has created a strong project team that brings a wealth of relevant and
specific experience of designing and constructing tidal energy systems and are uniquely equipped to carry
out the proposed project. The following sections provide a brief overview of each company, and
biographies of key team members.

Figure 1: Project Team Structure
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3.1

Sustainable Marine Energy (Canada) Ltd.

SMEC employs a highly-skilled team of professionals with extensive and relevant experience. A particular
strength of the team lies in the relationships developed with close to 100 suppliers and contractors during
the development of the project, including design engineering firms, simulation companies, marine
operations and fabricators.
SMEC has conducted stakeholder engagement activities including open houses and has ongoing
interactions with the indigenous community. SMEC has in-house expertise regarding regulatory
requirements. The team is knowledgeable in investor research and has demonstrated success in obtaining
government funding.
Jason Hayman
Managing Director

Jason is a Naval Architect with an MPhil in Sustainable Development from
Cambridge University. He has expertise in the design of marine equipment that
operates in high flow environments. Jason has been involved in the design, build
and refit of numerous vessels from small rescue craft to high-performance
composite racing yachts, ferries, offshore construction vessels and FPSOs. As
founder and MD of SME, Jason has successfully led the development of PLAT-O,
PLAT-I and the RAPTOR rock anchoring technology. Following the merger and
restructuring between SCHOTTEL Hydro, SMEC and SME Jason is responsible for
overall management and leadership of the group of companies.

Tanya Harrietha
VP Business
Operations

Tanya is responsible for the business management of SMEC. With over 18 years of
senior leadership experience, she has spent the majority of her career working in
growth oriented and start up environments. Prior to joining SMEC in 2016, Tanya
held several strategic VP Finance & Operations roles implementing effective risk
management and planning organization’s financial strategy. These roles have
provided her with extensive operational, international, treasury, deal analysis,
negotiations and investor relations experience. She is a Chartered Professional
Accountant (CPA, CMA) and a Saint Mary’s University accounting graduate. She is
also actively involved in the community and is a current Board Member of Family
SOS and Board Member and Treasurer of Alice House.

Mark Savory
VP Project Delivery
& Commercial

With over 35 years of engineering, construction, project management, contract
negotiation, operations and maintenance management and executive
management in energy and infrastructure projects, Mark is well suited to provide
the leadership in project delivery and commercial aspects of SMEC’s business
objectives. Mark has been involved in the marine renewable energy sector since
2008 with extensive experience with various tidal technologies.

Angela MacPhail
Office Manager

Angela is Office Manager at SMEC. Prior to working at SMEC, Angela graduated in
2008 with a Bachelor of Science Degree, Major in Psychology from Mount Saint
Vincent University and worked as a Personal Support Worker (PSW) with Gateway
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Homes Inc. until 2016. Angela’s role at SMEC for the past three years has been to
ensure daily operations run smoothly by use of her strong organizational skills and
to provide general office support for staff and clients. Her main responsibilities
include document management, invoicing and accounts, meeting minutes,
general IT support, logistics support and assistant to the VP of Business
Operations.
Craig Chandler
Compliance
Manager

With over 20 years of technical and project management experience, Craig has
delivered over 200 projects in renewable energy, ocean technology,
environmental management and strategic advice. Craig has a passion for marine
renewable energy, both in terms of the technology and the opportunities it holds
for environmental and economic benefits to Nova Scotia and other parts of the
world. With a deep understanding of the challenges involved in developing new
technologies for the marine environment, including regulatory and contractual
issues, Craig works to develop practical solutions that maximize resources and
minimize risk.

Jason Clarkson
Operations
Manager

Jason is responsible for the operational delivery of projects, building and managing
the operational delivery team and the implementation of Health and Safety
Execution and quality assured policies and procedures. Jason has over 16 years of
experience as a health and safety professional, providing extensive professional
experience working cross-functionally and with multiple disciplines and sectors.
Jason has worked as a project consultant in various industries including mining, oil
and gas, marine and tidal energy. He is a Canadian Registered Safety Professional
and holds an Advanced Diploma in Occupational Health and Safety from University
of New Brunswick.

3.2

SCHOTTEL Hydro

SCHOTTEL HYDRO (SHY) is a leader in the development of in-stream energy technology. SHY develops,
constructs and sells SCHOTTEL Instream Turbines, providing high quality system engineering and
manufacturing. SHY stays close to its products for a device’s lifetime providing service and its after-sale
network guarantees customer proximity worldwide. SHY headquarters are located in Spay, Germany.
Ralf Starzmann
VP Business
Development &
Head of Power
Take-off
Systems

Ralf graduated as a mechanical engineer from the University of Stuttgart in
Germany, in 2007. Until 2008 he worked with VOITH Hydro in their ocean energy
department on wave and tidal energy devices. In 2008 he started as a Ph.D. student
at the University of Siegen in Germany specializing on the aero-acoustic analysis of
the Wells turbine for ocean wave energy conversion. After completing his Ph.D. in
2012, he joined SCHOTTEL working on tidal energy related issues. This involves
both, the hydrodynamic design of the SIT turbine as well as the TidalStream
TRITON platform. Since 2015 Ralf has been the Sales Director and Head of
Hydrodynamics of SCHOTTEL HYDRO and most recently the VP Business
Development & Head of Power Take-off Systems. Ralf is also a member of the
German mirror committee for IEC TC 114.
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3.3

Sustainable Marine Energy

Sustainable Marine Energy (SME) is a developer of technical solutions for use in energetic marine
environments, which includes integrated, turnkey tidal energy systems and a range of innovative
anchoring and mooring products. SME is 100% focused on providing an integrated solution that leads to
a step-change reduction in the cost of marine and river current energy with the goal to enable access to
power in remote island, coastal and river communities, many of which have high costs of energy and
abundant local resources.
SME has delivered, and will continue to deliver, technology that challenges the rest of the tidal energy
industry on price and performance. Based in Edinburgh, Scotland, SME has access to a wealth of maritime
knowledge from an area steeped in marine innovation and history. In addition to innovative tidal energy
solutions, SME has also developed a dedicated rock anchoring system that provides cost effective
anchoring solutions for tidal energy projects, as well as for other marine applications.
SCHOTTEL HYDRO and SME have been working collaboratively for more than four years on the
development of a joint commercial product offering including the fully integrated PLAT-I system. The
technology proposed for this project in the Bay of Fundy has been jointly delivered and previously
demonstrated by this team.
The SME team includes staff with PhD qualifications in Hydrodynamics, Engineering and Naval
Architecture, assisted by a well-resourced support team with expertise in Marine Operations, HSE,
Onshore Operations, Facilities and Purchasing. The team at SME has a broad wealth of knowledge within
the marine renewable sector with technical direction coming from the Managing Director and Board who
collectively have many years’ experience within the marine industry.
David StoddardScott
Strategic
Projects
Manager

An enterprising marine scientist with hands-on experience in start-ups, business
strategy, and technology development, David has proven organisational skills and
is able to use practical problem solving to achieve project objectives on time and
to budget. Hard-earned experience in both marine operations and commercial
strategy means David gives full commitment to producing excellent results in a
wide variety of working environments. David previously worked to commercialise
Seatricity UK Ltd's Oceanus 2 wave energy device which was the first device to be
installed at Wave Hub, 10km north of St Ives Cornwall.

Chris Burden
Principal Naval
Architect

Prior to joining SME, Chris spent six years in the defence sector working on
submarines and surface combatants. Chris’ focus at SME over the last three years
has been to lead on all elements of the design and structural development of
PLAT-O and PLAT-I. Chris has successfully delivered a fully costed, manufactured
and tested PLAT-I platform. Coming from a marine background including
operating subsea tidal platforms, the knowledge that Chris brings to any tidal
project is invaluable.
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Penny Jeffcoate
Hydrodynamic
Engineer Head
of Research

Penny has a PhD in tidal barrage engineering and completed a postdoctoral
research position in tidal energy and leads our team during tank testing, site
evaluation and performance assessment. During her PostDoc, Penny managed
the testing of both an internal tidal energy platform and the STG SCHOTTEL
Instream turbine at Strangford Lough, working with a wide selection of
international clients and partners. For the 3.5 years at SME she works with the
design and modelling team, and manages on site assessments and performance
measurements to prove the engineering design and system performance of SME’s
products. She also coordinates and manages the in-house and collaborative
research projects that SME has with world-leading universities and research
institutions, investigating both engineering systems behaviour in the tidal energy
sector as well as environmental interactions and impacts.

Candice Russell
Supply Chain
Manager

Candice is an accomplished procurement, production manager and
administration professional with twenty years’ experience in high profile marine
companies, delivering tidal energy systems, high performance powerboats, and
super yachts. As one of the founding team members of SME, Candice has been
involved in all elements of procurement and production of both the PLAT-O and
PLAT-I systems with a keen eye for detail and quality control whilst maintaining
stringent management on costs.

Nick Cresswell
Lead Design
Engineer

Nick is Mechanical Design Engineer and a PhD in the Hydrodynamics of Tidal
Stream Energy with extensive research and industrial experience in tidal stream
energy. He has a background in academic engineering research into device
hydrodynamics and applied mechanical systems design for tidal stream energy.
Prior to joining SME, he was a PhD Researcher at Durham University. Nick’s
primary responsibilities at SME include supporting the Principal Naval Architect
with specification, design and engineering of tidal energy systems. As well as,
providing technical support and/or back-up to the project and/or site team. Nick
prepares, stores and maintains engineering computational models, documents
and drawings.

Joe Lee
Lead Electrical
Engineer

Joe is a dedicated multi-disciplinary engineer, with a proven track record of
delivering mechanical and electrical engineering solutions. He holds certificates
in Electro-technical Installation from the Isle of Wright College and HNC in Marine
Engineering from City of Glasgow College. Joe’s role at SME is to provide
specification, design and delivery of all ancillary and balance of plant (ex. Power
conversion system), electrical, control and instrumentation systems. He also
provides technical support and/or back-up to the project and/or site team. Joe
also reviews the power conversion electrical and control systems specifications
and engineering outputs and preforms quality analysis of deliverables from
electrical and control engineering service providers.
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4.3

Technology to be Deployed at FORCE

The proposed project will incorporate many elements and learning from SMEC’s work to date, including
a number of important new innovative elements, the centrepiece being the PLAT-I floating turbine
platform. The PLAT-I floating tidal energy platform is designed to be installed, maintained and
decommissioned utilizing modest, readily available work vessels. From an operational point of view, it is
optimized for sites with low to moderate wave exposure such as FORCE, with its robust construction
moored via a turret configuration allowing it to passively weather-vane with the tide.
The FORCE project will be comprised of second generation PLAT-I 6.40, which has a generating capacity
of 415kW and is 30m long with a beam (width) of 27m. Like the PLAT-I 4.63 device currently deployed at
Grand Passage, the PLAT-I 6.40 pivots on a turret connected to a two-point catenary mooring spread and
passively aligns with the natural flow of the tidal currents. The trimaran design of the platform has been
designed to provide low resistance and enhanced stability, as well as full accessibility to the turbines. The
structure, largely constructed from high tensile steel, is a fully modular design to allow for worldwide
shipping and ease of assembly at site. Each hull unit is based on a standard ISO 40ft container and joined
together either on dry land or while afloat.

The PLAT-I 6.40 will be equipped with six (6) SIT250 turbines with 4m diameter rotors. Swing-up SIT
Deployment Modules (SDMs) will allow maintenance to the SITs at the water surface for inspection and
maintenance. Overload relief allows the turbines to kick-up to reduce loading on the platform and
mooring spread in extreme conditions. The same kick-up system allows for trapped debris to be cleared
and for protection of the turbines against ice impact.
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Figure 4: FORCE Berth Reallocation
access and maintenance. Use will made of naturally occurring gullies for the cable corridors where
possible.

4.5

Anchoring and Mooring System

Each platform is intended to be anchored to the seabed with 2 x Raptor rock anchors which are
mechanically secured into the seabed at pre-determined positions using a subsea drill rig called the AROV
(Anchoring Remotely Operated Vehicle). The equipment was designed and built especially for these
operations by SME and has been used on a number of marine anchoring operations, most recently in
Connel, Scotland where 4 x Raptor 420 anchors were installed for SME’s PLAT-I platform in extremely hard
basalt and andesite rock.
This anchoring technology has many other potential applications and will be useful to other tidal energy
developers, as well as other marine industries such as aquaculture and offshore wind turbines. The
specifications of the Raptor rock anchoring system are provided in the following table.
The anchor installation system is designed to fit on the deck of a small multicat vessel (sourced locally
where practicable, multicats from 23-27m LOA have been utilised thus far) with sufficient space and lifting
capabilities for handling the AROV and associated equipment (main crane approx. 10t @ 12m reach).
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Figure 5: SME's Anchoring ROV
The current AROV is powered from a diesel driven hydraulic power unit situated on the deck of the vessel.
The system uses environmentally friendly bio-degradable plant based hydraulic oil. Anchors are
mechanically secured to the seabed via a low-impact and low noise rotary drilling operation. All drilling
operations are carried out and controlled remotely from a control cabin on the deck which is equipped
with a video monitoring system, a data acquisition and logging system. The AROV is powered and
controlled via a simple and robust umbilical which consists of the various pressure tested hydraulic hoses
along with the control and camera cables. SME are also developing a new, more powerful AROV. This will
be required to install the anchors in the existing BRTP Berth B given the complex bathymetry and higher
water depth.
The mooring system is catenary mooring system attached to the anchors using shackles. SME’s previous
deployments a multicat vessel supported by a dive team has been the most cost-effective way of installing
the mooring system. SME is currently developing a remotely operated tool to eliminate the need for divers
when connecting mooring chains in deeper water.
Following the installation of the anchors the mooring chains are laid on the seabed ready for recovery.
Both the forward and aft mooring chains are marked with small buoys that can be quickly and easily
recovered to a vessel during connection of PLAT-I.
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4.7

Environmental Effects Monitoring Program

PLAT-I’s interaction with the environment is one of the critical aspects of the system’s performance,
making the EEMP a fundamental part of SMEC’s project. An Environmental Effects Monitoring Program
(EEMP) is being developed currently to ensure that data of a sufficient quantity and quality is collected to
evaluate the potential impacts on marine life in the vicinity of the device, and report results to the
regulator, indigenous groups, fishers, the public and other stakeholders in a timely manner.
As described previously, the PLAT-I 4.63 device has been reinstalled at a site in Grand Passage on a
temporary, non-grid-connected basis but with the turbines in full operation. This deployment is providing
SMEC and its partners with the opportunity to prove the technical capabilities of the system in Canadian
conditions as well as testing the environmental monitoring equipment and techniques, as well as the
overall EEMP process. This deployment will provide a vital learning which will de-risk the overall FORCE
project from a number of vantage points.
The Grand Passage EEMP will inform FORCE’s EEMP by collecting monitoring information at the SMEC test
site (the “near field”) and collecting data relating to noise and the presence of, and effects on, fish,
seabirds and marine mammals in the vicinity of the PLAT-I. The ways that the information will be used are
summarized below.


SMEC will use the information to make decisions about the design of future tidal devices, about
where and how to build future projects, and what improvements to make to future versions of
the EEMP.



Indigenous groups, regulators, fishers, the public and other stakeholders will use the information
to aid in giving opinion on, and making decisions about, the SMEC project as well as other projects
at FORCE and in the waters of Nova Scotia.

Given that the PLAT-I is a floating platform and sensors can be easily accessed for maintenance provides
great advantages in the context of an adaptive management approach:


Monitoring stations on PLAT-I can be accessed to allow the equipment to be maintained, repaired,
upgraded or even replaced with new or different instruments. Changes can be proposed by SMEC
or requested by the regulator but would always be subject to regulatory acceptance.



Individual sensors can be moved from one monitoring station to another, allowing sensor
performance to be assessed under different environmental conditions, and data to be collected
from different locations.



Third parties such as universities may wish to use PLAT-I as deployment platform for monitoring
technologies and data collection.
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4.8

Operation and Maintenance

The PLAT-I platform and the SCHOTTEL Instream Turbines (SITs) are designed to be low maintenance
requiring only minimal servicing on an annual basis. The SIT Deployment Modules (SDMs) are designed to
be rotated and pinned in the maintenance position to allow access to the turbine using a small vessel. The
SDMs are easily removable to enable them to be taken ashore to a workshop for the 5 annual planned
inspections and to carry out any unscheduled repairs.
The platform hull and structures will be inspected and cleaned annually in keeping with traditional marine
hulls and structures, with paint repairs and replacement of sacrificial anodes carried out as required. Diver
surveys will be carried out periodically to ensure the integrity and condition of the moorings and anchors.
It is intended that skilled local tradesmen and engineers will be recruited and trained to form the service
teams and carry out the planned maintenance of the PLAT-I platform, turbines and electrical systems. A
stock of appropriate spare parts and consumables will be maintained close to the site and will be available
to the service teams.
Typically the turbine and control system service requirements are as shown in the tables below:
Turbine Service Intervals
Service level Frequency Tasks
Period
Maintenance Type

12 months

Regular inspection
at site

5 years

Overhaul

Electrical System Service Intervals
Service level Frequency Tasks
Period
Maintenance Type

Effort
Submerged components:
 Cleaning with steam cleaner
 Inspect corrosion protection
 Optical inspection of all turbines, blades, etc.
Check lube oil level, magnetic plugs, take samples
 Workshop inspection and exchange of worn parts.
Examples: Bearings, dynamic and static sealing, liner.
 New lube oil filling
 Test run after reassembly
 Refurbishment of corrosion protection system

Effort

Continuous

Automatic condition
monitoring system





Automatic data recording
Frequent reports
Alarm if defined threshold values are exceeded

6 Months

Regular inspection
at site






Check ventilation system / changing ventilator mats
Inspect critical electronics installations
Inspection of corrosion
Optical inspection

5 Years

Major inspection



Inverter inspection and maintenance
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