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ABSTRACT 

This update covers key strategies in the manufacture and deployment of Mermaid Power’s near 

shore small wave electrical generator system near Vancouver Canada. Substantive aspects of the 

wave system design, fabrication, protection and connection to the grid will be presented along 

with a short demonstration video. Public uptake of the deployment of a wave energy unit in an 

island community is reviewed. Future viability of the business is supported by an energy cost 

comparison, power purchase options and the benefits of  a local “distributed” manufacturing 

model. 
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INTRODUCTION 

Mermaid Power Corp’s. mission is empowering lives in harmony with nature.1 Our goal is to 

become the leading provider of near shore practical power from wave energy in the 25 to 100 kW 

field. 

Worldwide wave energy has been reported 2, 3 to be sufficient to provide all the power needs for 

the world.  In comparison to solar energy 4 in the populated northern latitudes (New York , London, 

Berlin, Beijing, etc.) wave energy has 5 times 5 more energy producing hours per year. In 

comparison to wind, water is 784 times 6  more dense than air.  Waves are slow moving with under 

estimated strong forces. 

Our cottage on Keats Island prompted our interest in small scale wave energy devices to utilize 

the potential of the abundant wave energy available at this location. We expected to purchase a 

home scale renewable energy wave system like those using solar or wind but none were available 

for purchase.  

 

OPPORTUNITY  

The lack of a wave device for purchase, the competitive cost of wave energy, the abundance of 

free wave energy throughout the world near large populations, the variety of power purchase 

agreements, the demand for augmentation to power grids, the need for alternatives to big oil and 

manufacturing distribution options are the impetus for Mermaid Power’s Wave Energy System. 

 

WAVE SYSTEM 

We are providing the commercialization of wave energy with the following solutions: 

- By working, initially, with small waves in near shore locations to gain small scale 

acceptance of the technology. 

- By using a point absorber system which absorbs wave energy omni-directionally offering 

greater deployment flexibility. 

- By locating the generator and the WEC (the Wave Energy Converter) completely out of 

the water and above the motive float in an enclosed dome compartment, facilitating ease 

of maintenance and reduced exposure. 
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- By developing and fabricating a new more efficient, patented WEC system. 

- By building a custom made proprietary axial flux permanent magnet alternator designed 

for the local wave profile with respect to our WEC. 

- By tuning the operation of the generator to optimize the power output in real time (from 

the power available in a series of waves) using a proprietary program. 

- By developing and fabricating a new more efficient patented tidal compensator. 

- By developing, fabricating and patenting parts of a semi-submersible vessel which is not 

attached to the seabed with a pile but it is submergible to suit tidal compensation 

requirements. 

- By completing the electrification process with a grid-tie under the local net metering 

program 

- By ensuring our IP is protected with patents internationally 7 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Image 03 -- 30 Second Video of Mermaid Power’s Wave Machine  

 

Available at       www.MermaidPower.com          Lower Home Page 

 

 

 

Image 02 -- Mermaid Power’s Wave Machine 

      Sea Trial Test  

 

 

 

Image 01 – Mermaid Power’s Wave Machine 

      View from Below 

 

 

http://www.mermaidpower.com/
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SEA TRIALS 

A challenge we are having is obtaining a reliable formula to determine the energy in a given wave 

profile that we can use to size the motive float and the generator with respect to power, frequency 

and generator optimization.  Table 1 gives a summary of the available wave energy of the test site 

from Environment Canada records. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We need to calculate the vertical energy component in waves from data available from 

Environment Canada which is simply: wave height and wave period on a per hour basis. The 

formula: F=.5Hs^2*Te (where F= Force in kW/m wave crest, Hs= Significant Wave Height in m 

60% of time and Te=Wave Period in seconds 60% of time) does not allow for a flexible nor 

detailed analysis of the wave energy available to various motive float configurations.  Our wave 

tank model testing of different weighted motive floats has revealed a motive float energy profile 

that includes possibilities of different forces during the movement of the motive float: for the 

upward heave period, the crest period the downward heave period and the trough period. See 

Diagram 1 - Detailed Point Absorber Movement Due To Wave Action. 

We plan to attempt finding these force values acquired by a motive float of  specific size and 

design and frequency, from specific waves measured on a wave by wave basis with a transducer, 

firstly, by measuring the force directly and secondly, calculating the force using the electricity 

produced from our generator and inverter optimizer, and using the calculated friction and  

mechanical aspects of our known WEC. 

The sea trials scheduled for Q1 2015 will be instrumental in providing this and much other data. 

 

 

  Table 1 -  Summary of Halibut Bank Wave Data, Environment Canada Station No. 46146 for 2013 
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PUBLIC UPTAKE. 

Public uptake of emerging technologies are always interesting.  We approach the wave machine 

public deployment with a spirit of co-operation and full honest disclosure whilst conforming with 

regulations and respectful for bodies of concern, such as: islands trust, intertidal zone issues, 

environmental concerns particularly with respect to the plant and animal interconnectedness. 

We have openly discussed the wave energy project with our neighbours, (the permanent and 

seasonal residents of Keats Island) over the past 4 years so the deployment and trial operation of 

the unit will not be something of a surprise and instead may be considered as an effort that 

engenders community pride. 

Initially we obtained a foreshore lease and obtained permission from the provincial government to 

deploy a wave energy system on the leased seabed.  Our intention was to attach the unit to a pile, 

however, Fisheries and Oceans Canada periodically closes this location, and others, to any marine 

activity such as pile driving so we had to find an alternative method that would allow unrestricted, 

in terms of time of year, access to wave machine deployment. 

The solution is to build, license and operate a commercial vessel under the Transport Canada 

federal regulations. Registration includes the marine navigation safety requirements for radar 

deflector, all-around light for night time and the international black ball moorage symbol for day 

time observation.  It is a non-powered semi-submersible vessel registered with a “C” license that 

 

Diagram 1 – Detailed Point Absorber Movement Due To Wave Action 
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will be moored in various locations beginning with moorage on the foreshore leased seabed at 

Keats Island and then moved to alternate locations to allow for broad spectrum testing in waters 

with varying wave activity and public uptake. International regulatory environments would allow 

for similar vessel registration arrangements.  

 

Under and above water video documentation has been installed to record the real time interaction 

of waves around the motive float, and any foreign objects and occurrences that could interfere with 

the operation of the apparatus. 

It is important to realize that the average frequency of waves, as reported by Environment Canada 

in this area, is 3.4 seconds, thus the movement of the float is very slow and the flow of water from 

this movement is always away from the float on both the up and down strokes. 

Any problems found will be addressed through remediation of the unit’s underwater areas.  It is 

our intention to make this video available on the mermaidpower.com web site. 

 

Active Earth Engineering Ltd. has been hired to prepare a report on the environmental impact of 

the materials used in the construction of the unit.  All the products used on the system are used in 

boat and marine construction and coatings, which meet or exceed current codes.  

We will participate in local environmental group activities and will provide information and 

demonstrations to the local residents. The initial site is near a well travelled kayak, paddle board 

and rowboat route in the summer months.  

 

The design of the unit has been carefully considered. Aesthetically the unit is designed to blend 

with the ocean and scenery. The exterior has been designed to mitigate tampering and boarding 

and considers all reduction of risk for public safety. 

The visual and physical impact of this unit in the water is similar to that of a 25 foot boat tethered 

to a mooring buoy. 

 

BUSINESS CASE 

ENERGY COST COMPARISON 

Investors often ask what is the “cost per watt” 8 for the installed wave system and then compare 

that to a rule of thumb value of $2 to $3 per watt derived from the cost for installed solar systems. 

We have found that this method of comparison works more fairly in the renewable energy sector 

when the number of watts per year for each system is compared rather than the original “peak 

watts” which assumed a continuous year round power production 
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In Korea 9 and Ontario 10 Canada two monitored solar systems were compared as to average 

number of energy producing hours per year.  In both cases solar energy systems yield slightly more 

than 1,200 hours per year.  

In the Georgia Strait, British Columbia, the Environment Canada wave data 5 records slightly more 

than  6,000 hours per year with waves greater than 20cm height (peak to trough).  The Mermaid 

Power wave energy unit is expected to produce 25kWh in waves over 20 cm height. 

So in terms of comparing watts per year from solar and watts per year from waves it is found that 

waves produce approximately 5 times more watts per year than solar. 

Therefore, a cost of $10.00 per watt for installed wave systems (yielding 6,000 energy production 

hours per year) is the same as a cost of $2.00 per watt for installed solar systems (yielding 1,200 

energy producing hours per year). 11 

 

Another metric used to compare energy costs is $ per mWh.  BC Hydro 12  estimates that the unit 

energy cost for tidal power ranges from $264 to $581 per megawatt hour, compared with $115 to 

$365 for onshore wind power.  It is understood that this assumes a 20 year life time. 

In the case of Mermaid Power’s 25 kWh unit we calculate a cost of $100 to $150 per mWh. 

It has been calculated 13 that the cost for energy from the proposed BC Hydro Site C dam, costing 

upward of $ 10 Billion, will be in the $50 to $80 per mWh range. 

A comparison of cost of electricity by source 14 in the UK 2010 and Germany 2013 is provided in 

note 14. 

 

POWER PURCHASE OPTIONS   

A variety of power purchase opportunities exist to increase the incentives to develop and utilize 

renewable energy which shape the business models in specific locations around the world.  These 

agreements can generally be categorized as: Independent Power Purchase, Feed In Tariff and Net 

Metering.  In the Province of British Columbia, Canada, the best option is the BC Hydro Net 

Metering Agreement for which we have been approved. 

It is interesting to note that the BC Hydro recently increased its total capacity for their Net metering 

program to 100 kWh, to bring it line with other existing international net metering programs. 

Our objective was to prove that the Mermaid  Power wave energy system worked: from using 

wave energy as the prime mover to generating revenue from a third party power company for 

power produced to their standards. 

We found that the Net Metering Program is ubiquitous in most jurisdictions and that the main 

issues are: 

- The owner of the property the meter is on must own the energy device.  

- The rectifier and inverter must meet the CSA - C22.2 N. 107.1-01 standard. 15 



8 

 

- The installation is simply done under local permit by a certified electrician and includes  

  a  disconnect switch which automatically disconnects the power flow to the grid if  

  the grid is not live.  

-  The solar and wind industries have years of experience and specialized systems for   

  enabling safe grid tie-ins. 

 

 

DISTRIBUTION OPPORTUNITIES  

Traditionally, manufacturing is centralized and products are shipped globally. We 16 looked at this 

model and determined that in the case of the emerging wave energy industry a distributed 

manufacturing model would be more acceptable for the following reasons. 

- Takes advantage of local incentives. 

-  Capitalizes on all local resources, including materials and labour. 

-  Provides local employment and education. 

- Regulatory and environmental issues unique to the locality would be dealt with first hand 

by locals, without interpretation. 

For these reasons we have concluded that building the wave energy units in different countries, 

possibly through a licensing-partner program, will enable local entrepreneurs to avail themselves 

of local financial incentives, to provide original equipment manufacturing and to train people in 

equipment usage and maintenance, has more benefits (both cost wise and socially) than a central 

manufacturing and distribution model. 

 

CONCLUSION 

Small scale near shore wave energy systems are viable. The technical innovations in the design 

and implementation of Mermaid Power’s Wave system offer solutions to create scalable wave 

energy units and new options for renewable energy worldwide.  
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http://www.mermaidpower.com/
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SLIDES FROM POWER POINT PRESENTATION 
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VIDEO 1 – 2 Minute Video of Mermaid Power’s Wave Tank Test of Generator 

VIDEO 2 – 30 Second Video of Mermaid Power’s Wave Machine 

 

Available at       www.MermaidPower.com          Lower Home Page or in IOCE 2014 section 

 

http://www.mermaidpower.com/
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