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Our mission is to reduce 
diesel dependency while favoring 
locally available energy sources

TUGLIQ is a specialist IPP
bringing clean energy to off-grid remote industrials, communities

• Hybrid power solutions designed, built and operated to diversify 
away from diesel in remote industries and communities

• Technology agnostic, lowest cost clean energy turnkey provider
• Flexible contractual approaches
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Diesel Consumption in Canada’s North
- Growing and Unsustainable -
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Possible Solutions: 
• Replace diesel by renewable

and / or cleaner energy
• Advancing a portfolio energy mix:

• Renewables
• Small-scale LNG
• Hydrogen energy

Arctic and Northern*:
950Ml diesel/yr in 2015
1.5Bl diesel /yr in 2035
100 000 persons

• $0.30 to $1.20 / kWh 
disconnected markets

• 65% of diesel energy 
deployed is wasted 
(unrecoverable heat)

• High risk and impact of 
diesel, economic, social and 
environmental

* Source: KPMG “Assessment of Potential Diesel Demand in Mines and Remote Communities in Northern Canada” – 2013 



Energy in Canada’s North
Alternatives to Fossil Fuels?
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Source: “The Development of Photovoltaic Resource Maps for Canada” – 31st Annual Conference of the Solar Energy 
Society of Canada (SESCI) – Aug. 20-24th 2006, Montreal, Canada (CANMET)

A – Solar B – Wind 

Source: Windspeed Animation from United States’ N.O.A.A. National Oceanographic and Atmospheric Administration
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Glencore’s RAGLAN Mine

• Nunavik (Arctic) region
• Only accessible by air or sea
• Nickel mine, with 20 yr + LOM
• Historically:100% diesel based power generation, now hybrid RE since Aug 2014
• Diesel: second-highest operational expenditure, after labour
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Mine 8

KIKIALIK

MAJOR POWER CONSUMER

Qakimajurq
25 kV distribution

grid

RAGLAN’s Grid

Wind Farm
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Flywheel
• 250 kW for up to 27 sec

Hybrid Pilot Project (2014)
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3MW Wind Turbine coupled with 3 different 
types of energy storage technologies

Hydrogen plant
• 200 kW for up to 20 hrs

Li-Ion battery system
• 200 kW for up to 74 mins
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Fit for Purpose Design and Innovations

• 3MW
• 120m total height (blade tip)
• 82m rotor diameter
• Gearless drive and electric yaw control
• Reliable and efficient blade heating
• Can generate power with winds up to 140 km/h

Spider Foundation Quick FactsEnercon E82 Quick facts

• 90% less concrete required vs 
conventional crater foundation

• Design suited for permafrost in remote 
location

• Applicable for remote areas/islands 
where concrete is expensive

• 12 piles of 16’’ (406 mm) in diameter and 
53 ft (16 m) deep, methodically surveyed 
to make sure required tolerance is met

• 130-tonne LEGO-like steel structure with 
2m high H beams (legs of the spider) and 
a massive central ring
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Raglan I Construction Video
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Power Smoothing through Storage



Controller minimizes 
Diesel’s running hours
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Delivering Results
(as of August 31st, 2018)
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Units Observed
Total operating months 48
Diesel Abatement L 8 890 000
GHG Abatement Tons 24 800
Availability % 97.5%
Energy production GWh 34.7
Wind speed avg m/s 9.6
Net Capacity factor % 32.4

Annual 2.2M liters diesel abatement
6 700 tons GHG avoidance per year, for 20 years
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Every 3MW RAGLAN Wind Turbine is equivalent to 1,600 cars removed from Canadian roads



Raglan II (Fall 2018)
• 3MW of additional wind generation
• Li-Ion BESS of 3MW/1MWh
• Improved microgrid controller capabilities
• Significant reduction of LCOE vs Raglan IRaglan I

Raglan II
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Success = Repeat Order



Raglan II – A repeat order from Glencore
3MW Wind and Storage
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Raglan II – A repeat order from Glencore
3MW Wind and Storage
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Raglan II – A repeat order from Glencore
3MW Wind and Storage
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Raglan II – A repeat order from Glencore
3MW Wind and Storage
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Hybrid solutions for small loads 
during exploration
• Camps
• Telecom Tower
• Instruments

Design for firm power
• Up to 6 kW per unit
• Wind
• Solar
• Batteries
• Diesel generator back up
• Can be put in parallel to meet 

desired load
• Could re-use existing gensets

Reducing Carbon Footprint, Every Size
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What’s Next at TUGLIQ ?

• Artificial Intelligence embedded in cloud
controller

• Transport electrification
• V2G mobile energy storage in specific 

applications



• Diesel: unsustainable
• Alternatives: proven
• Portfolio approach : more 

robust, future-proof
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Summary



21

TUGLIQ Energy and RAGLAN Mine gratefully acknowledge support from :

Acknowledgement

Jardine Lloyd’s Thomson
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http://cossette.com/assets/blog/2014/06/GazMetro.jpg
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nseguin@TUGLIQ.com
www.TUGLIQ.com

Questions ?



Main functions of microgrid controller (Hatch HµGRID)

• Communicate with different PV, wind, energy storage, diesel and other 
equipment from different manufacturers

• Frequency/voltage control/support
• Islanding detection
• Power fluctuations mitigation and RE firming
• Power and Energy Management

• Optimal power dispatch 
• Optimal energy dispatch (battery operation)
• Minimize diesel gensets running hours 

• Spinning reserve and back up power
• SCADA and monitoring system
• Forecasting the energy production for the next 24 hrs (from external sources)
• Internal energy consumption management
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Microgrid Controller
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Remote Monitoring and Operation



Raglan II – A repeat order from Glencore
3MW Wind and Storage
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Diesel up North: Pervasive, Omni Fuel
delivering 3 essential yet different services

Electricity

Mobility

Heat and ProcessesIndustrial operations 
and communities
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