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2. HQ’s Isolated Networks: not so green …
3. Ongoing Projects
4. Research and Pilot Projects
5. Summary & Outlook
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1. Outlook on Hydro-Québec

Our activities
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118,000 km
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37,000 MW

of installed capacity
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One of North America’s
most extensive system

interconnections with
neighboring systems

of distribution lines

social acceptability of
our projects

Our energy, an asset for Québec and our markets
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Hydro-Québec in numbers | 2018
Assets

$77 B
Net income

$3.2 B

Workforce

19,904

permanent and temporary employees

Contribution
of more than

$4.5 B

to Québec government

ELECTRICITY SALES

208.9 TWh
including 36.1 TWh in exports
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$14.4 B

including $1,575 M in exports

A growing enthousiasm for our energy
TOTAL EXPORTS: 252
TWh
40

In 2018, net exports
represented

34.4 36.1

35

of sales volume

30
25

23 %

20

of net income

15
10

2010

7

17%

2011

2012
2013
2014
2015
2016
Volume of net exports (TWh)

2017

PREVIO
US
RECORD

2018

HISTORIC
PEAK

CO2 avoided – equivalent

2 million
vehicles

Generation – HQ wide
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Not a 100% Renewable, why ?
There seems to be more than one version:
1. Energy: because HQ buys power from time to time from neighbouring
states/provinces where the production is not so renewable.
2. Power: on the main network we have one gas turbines powered peaker
(411 MW), which is almost never used, and one cogeneration IPP that
fuels on natural gas, which hasn’t produced a single kWh ! (other
cogeneration IPP’s fuel on biomass or biogas)
3. Sometime the isolated networks are mentioned in this context …
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Hydro-Québec on the net:
• Video on HQ’s installations (2:43):
– https://www.youtube.com/watch?v=oIUvj7H1sD8&feature=youtu.be
– More: https://www.youtube.com/channel/UCRglVCkd3WOeW_GVmVNYi5w

• Annual report (more info on http://www.hydroquebec.com/about/):
– http://www.hydroquebec.com/data/documents-donnees/pdf/annualreport.pdf

• Interactive map on IPP’s (windfarms, cogeneration & small hydro)
– http://www.hydroquebec.com/electricity-purchases-quebec/electricitycontracts.html
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2. HQ’s Isolated Networks

Generation – On location
• 22 light diesel plants:
 75 gensets: 210 to 1880 kW

• 1 heavy fuel plant:
 6 “boat engine” gensets, 11 MW ea.

• 2 Hydro plant:
 Robertson Lake: 3 x 7.2 MW
 Menihek: 17 MW from IPP
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A quick glance on « Réseaux autonomes »
Our workforce

228
126

Trades
employees

persons :

35

technicians
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69 kV substations

353 km of

69 kV transport
lines

835 km

of distribution lines
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33

Office
employees

14

Engineers

14

managers

6

specialists

35 000 inhabitants
18 000 customers
30 communities
5 Indigenous nations
(Inuits, Cris, Naskapis, Innus, Atikamekw)

2 industrial customers

Isolated networks 2018 in numbers
165 MW

407 GWh

$38 million

$38 million

7 ¢/kWh

$187 million

Total installed capacity

annual investments

in revenue
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Sales

Incomes

Losses

Energy efficiency program
• Transition énergétique Québec (TEQ)
– Collaboration on the Québec 2018-2023 energy transition, innovation and
efficiency Master Plan*

• Improvement of the Efficient Energy Use Program
– Business customers in Nunavik
– Residential and business customers in La Romaine, Schefferville and Anticosti
– Audits in 4 Nunavik villages: energy efficiency action plan

• Energy efficiency and conservation awareness
– Peak winter-load awareness campaign
* https://transitionenergetique.gouv.qc.ca/fileadmin/medias/pdf/plan-directeur/PAP_TEQ_PlanDirecteur_Web_ANG.pdf
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GHG emissions
 The GHG emissions generated by off-grid systems:

227 kt CO2 eq. (65,000 vehicles)

Îles-de-laMadeleine
generating station
(67 MW)

Québec’s cap-and-trade system for greenhouse gas
emission allowances
•

The price of emission allowances is expected to
increase at a rate of 5% + inflation

•

The cost of GHG emission units totalled

$2 million in 2016 (Îles-de-la-Madeleine)
Kangiqsualujjuaq
generating station
(2 MW)
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Business model
• Current:
– Owned by Hydro-Québec
• Future:
– Regular IPP for renewables
• Hydro – Inukjuak
• Wind – Whapmagoostui-Kuujjuarapik
• Biomass – Obedjiwan
– Nunavik: Partnership between Hydro-Québec and IPPs
– Hydro-Québec owns the diesel power plant for reliability
– Hydro-Québec owns and operates the control system at the diesel power plant
that might include a battery in some cases.
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Project benchmarks
RELIABILITY

NEEDS OF EACH
COMMUNITY
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Project

COSTS

ENVIRONMENT AND
GHG REDUCTIONS

Mandate of off-grid systems
Implications:
• Revising our approach
- Creating Tarquti
- Launching initiatives instead of
relying on a request for proposals
• Revising our roadmap
• Grant applications
“WE’LL TAKE PART IN QUÉBEC’S ENERGY TRANSITION
BY INCREASING THE CAPACITY OF OUR HYDROELECTRIC
FLEET AND BY CONVERTING OUR OFF-GRID SYSTEMS
TO CLEANER, LESS COSTLY ENERGY SOURCES.”
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Power plants ready for integration
Smart Grid Program
• Federal government support in the
amount of $11 million
• Preparing power plants for
integration
– Upgrading our control systems
– Adding battery storage
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Hydro-Québec’s project approach
•

The specifics of each off-grid system are taken into account:

•

-

Condition of HQD facilities (thermal power plant, distribution system)

-

Load profile and demand forecast

-

Assessment of the potential of renewable energy sources proven to
be reliable (hydro, wind, solar, etc.)

-

Development constraints

The specifics and expectations of each community are taken into
account:
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-

Desired level of involvement

-

Receptiveness with regard to renewable energy sources

-

Ability to take over responsibility

-

Partnership already established between the local and/or regional
authorities and a developer

Main project components
• Diesel power plant stays at the core of the grid
and ensures power reliability
• Wind turbines and/or solar panels to supply
clean energy in a cost-effective way
• Power plant automatic controls first have to be
updated
• Energy storage capacity (battery) must be
assessed
• Possible distribution grid upgrades
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Optimal renewable energy source mix
• Large communities: larger wind turbines
– Greater profitability that is easier to achieve
– Large-scale project, thus greater investments

• Small communities: smaller wind turbines
– Without subsidies, profitability is difficult, if not impossible, to achieve

• Profitability will be easier to achieve if projects take the following into
account:
– Wind turbines should be placed close to the grid and to existing roads
– If possible, wind turbines that can be installed without a crane should be used
– Subsidies will help improve the business case
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Hydro-Québec

More info on HQ’s YouTube channel:
• Off-grid systems and the energy transition:
– https://www.youtube.com/watch?v=rCgvWSaeQUw

• Connecting Îles-de-la-Madeleine. Making the islands even greener:
– https://www.youtube.com/watch?v=3NYc3octvZ4

• What is a microgrid? :
– https://www.youtube.com/watch?v=ATqA6rFWuiQ

25

4. Ongoing activities

Connection and wind power – Îles-de-la-Madeleine
•
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Îles-de-la-Madeleine (customers: 6,732, peak: 43 MW)
- Wind farm 6.4 MW, commissioning 2020
- Connection via underwater cables T4 - 2025
- GHG: 94%
- ~225 km cable
- Job preservation (82)
- Getting rid of heavy fuel
-

Development of a microgrid
- Acceptance by local groups
- Concept to be developed

-

Other opportunities
- Integration of a fiber optic cable

Connection – La Romaine
• La Romaine (customers: 361, peak: 3.6 MW)
- Connection 2021
- NPV: $34 million
- GHG: 100%
- Major investments of approximately
$165 million
- Hard-to-reach areas over 75 km
- No roads over about 50 km
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Hydropower purchases – Inukjuak
Inukjuak (customers: 707, peak: 2 MW)

•

-

-
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Developed by Pituvik Landholding with Innergex (50/50)
- 7.25-MW hydroelectric generating station with
switchyard and 10-km, 25-kV transmission line
- Conversion of water-heating systems to electricity and
space heating to a dual-energy system
- Power purchase agreement
New electricity rate for residential customers
Reliability assured by HQD via the construction of a new dieselpowered backup generating station including a 25-kV switching
substation for interconnection;
- Installation of a control system and a telecommunication
system to control space heating loads for residential
customers (dual-energy)
- Dismantling of former diesel-powered generating station
and decontamination of site

Hydroelectric
generating
station

Diesel-powered
backup generating
station to be built

X

Inukjuak

Diesel-powered
generating station
to be dismantled

New power plant – Tasiujaq
• Tasiujaq (customers: 192, peak: 470 kW)
- Call for proposals for a new generating station:
2019
- 3 diesel engines (between 550 & 650kW)
- Firm capacity: around 1.2 MW
- Solar wall panels
- Commissioning: 2022–2023
- Ready to receive other renewable energy
(depending on the most appropriate
technological solutions)
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3. Research and pilot projects

Characterization of a CAT 3406 genset
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Improving Diesel Power Plant’s Fuel Efficiency
• Mandate: improving the efficiency of combinations of engines by exploring
other operation strategies than the usual load sharing setup.
– Using OPERA, a simple change of set points for change of configurations (ex: 1 -> 2
engines and back) was evaluated: the changes were too drastic w/r to the expected gains.
– Need for real-life efficiency curves: one power plant will be equipped with high precision
flowmeters (Coriolis type) in 2020 Q1.
– An in-house micro network controller with optimising functions using forecasts (wind,
clouds, battery wear, load) is currently being worked on.
– Hardware setup of & communication scheme of the v0 controller with the existing power
plant’s control hardware & system will be physically tested in 2020 Q1.
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Fuel additives & Carbon-Neutral Fuels
• Mandate to analyse commercial propositions the isolated networks folks
get on a regular basis. “Miracle” fuel additives are often proposed.
– They also get all sorts of “hardware” propositions …

• One of them seems more serious so we started a small exploratory project
to try to independently evaluate it’s potential in our typical usage.
• Also, HQ is currently promoting the integration of carbon neutral Hydrogen
in chemical processes, some of which are being developed for alternate
fuels using of biomass as a Carbon source.
– Carbon neutral Hydrogen is obtained from hydrolysis using HQ’s 99% renewable
electricity instead of natural gas cracking which is the major source of H2.
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Pilot project: Solar
Quaqtaq
> Population: 376 people
> Installed capacity/Backup capacity: 1,085/617 kW

Objectives
1. Learn more about the technology
2. Test the technology and see how it works under real conditions
3. Resolve problems before the arrival of renewable energy sources

Highlights
> Pilot project carried out in 6 months (June 2017 → January 2018)
> PV solar power supply of 20.4 kW:
> Ground structures: 15.9 kW
> On the wall of the generating station: 4.4 kW
> Ongoing performance measured over a 2-year period.
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Pilot project: Storage
Quaqtaq
> Population: 376 people
> Installed capacity/Backup capacity: 1,085/617 kW

Objectives
1. Learn more about the technology
2. Add renewable energies to off-grid systems
3. Validate the results of simulation and optimization tools

Highlights
> Pilot project carried out in 18 months (June 2017 → December 2018)
> HQ energy storage battery:
> 600 kW / 600 kWh
> LiFePO4
> Ongoing performance measured
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Pilot project: Solar (behind the meter)
Quaqtaq
> Population: 376 people
> Installed capacity/Backup capacity: 1,085/617 kW

Objectives
1. Learn more about the technology
2. Validate the technical feasibility
3. Adjust strategies to introduce renewable energies

Highlights
> Pilot project carried out in 18 months (May 2018 → October 2019)
> Installed on 4 KMHB residential buildings
> 20 300-W solar panels per house
> Inverters (Enphase, Schneider, OutBack and SMA)
> Batteries (Tesla, Discover and Simpliphi)
> Ongoing performance measured over a 2-year period
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5. Summary & Outlook

Summary & Outlook
• Hydro-Québec intends to integrate renewable energy sources in its off-grid systems
to reduce diesel consumption and GHG emissions.
• The specifics of each off-grid system and expectations of each community are taken
into account.
• Many projects are already ongoing.
• We are working on solution to integrate more renewable in our grid.
• Corporate objective is 70% renewable energy production by 2025.
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Thank you for your
attention!

IPS Connect 2019
Hobart, Tasmania

