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PLANNING FOR 
TODAY, TOMORROW, 
AND THE FUTURE. 
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RELIABILITY AND 
RESOURCE PLANNING
Hydro’s 2018 Reliability and Resource Adequacy Study addresses 
our long-term approach to providing continued least-cost, 
reliable service for our customers. To meet customer needs, we 
have completed a resource plan considering a range of possible 
scenarios over a ten-year planning horizon—covering the period 
from 2019 through 2028.

We have also shifted our thinking because of the connection 
to Labrador. Our planning going forward will be done on a 
provincial basis for the island and Labrador, together forming the 
Newfoundland and Labrador Interconnected System (NLIS). We’re 
also adopting new planning criteria similar to that used by other 
utilities.
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THE NEWFOUNDLAND 
AND LABRADOR 
INTERCONNECTED SYSTEM

NEWFOUNDLAND 
AND LABRADOR 
INTERCONNECTED 
SYSTEM SNAPSHOT

BASE CASE
Expected case, determined by using the 
assumptions considered most likely to occur. 

With Hydro moving to planning on a provincial basis,  
we have made some key observations:

• Our expectations of customer electricity requirements, which form 
the base case, sees little change in customer needs over the next 
ten years. 

• Changes in economic outlook can change customer’s electricity 
requirements and expectations.

• Forecast customer electricity requirements are linked to the 
electricity rate after Muskrat Falls is in service.

• Any future changes will be reviewed in Hydro’s annual update, 
providing time to ensure we’re ready to meet emerging needs  
in a reasonable time frame.

KEY OBSERVATION
The current base forecast sees little change in 
customer requirements over the next ten years.

CUSTOMER DEMAND REQUIREMENTS

CUSTOMER ENERGY REQUIREMENTS

2018 2028

2,047 MW

9,481 GWh

400 MW

2,484 GWh

1,680 MW

6,997 GWh

2,060 MW

9,495 GWh

396 MW

2,491 GWh

1,696 MW

7,004 GWh

Newfoundland and Labrador Interconnected System

Newfoundland and Labrador Interconnected System

Labrador Interconnected System

Labrador Interconnected System

Island Interconnected System

Island Interconnected System
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THE RESOURCE PLANNING LIFECYCLE

$
RatesCosts

Customers and 
Stakeholders

Available
Resources

Existing AssetsEmerging Needs

KEY INPUTS PLANNING HORIZON RESOURCES EVALUATED

• Customer expectations

• Provincial outlook 

• Asset in service and retirements

• Near term (1–5 years): Better risk 
informed recommendations and early 
identification of issues and trends

• Long term (5+ years): Balances cost and 
reliability

• Diverse resource mix to meet changing 
system requirements

• Available resource options

RECOMMENDED RESOURCE PLAN 

RESOURCE PLAN: A plan for incremental generation or supply resources that balances cost, 
reliability, and stakeholder expectations. Transmission requirements are evaluated separately. 
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HOW WERE OPTIONS 
CONSIDERED? 
The resources considered were included in Hydro’s 
planning tools, which are used to help determine the 
lowest-cost option that provides the necessary level of 
reliability. 

The characteristics, location, and cost of each option are 
all examples of attributes that contribute to how well an 
option is suited to meet system needs. 
 

WHAT RESOURCES 
WERE CONSIDERED 
AS PART OF THE 
ASSESSMENT?  
• Alternatives: 

- Wind

- Solar

- Batteries

- Rate design (e.g. Time-of-Use Rates,  
Critical Peak Pricing)

- Customer Demand Management (CDM)

- Capacity assistance

- Market purchases

• Conventional generation: 

- Hydro (building new generating plants or building 
additional generation at existing plants – e.g. another 
generator at Bay d’Espoir)

- Gas turbines

CURRENT RESOURCE MIX
HYDRO
Clean, renewable, hydraulic generation 
is the backbone of our energy assets. 
Our hydraulic generating assets provide 
capacity and energy year-round to meet 
our customer’s needs economically. In the 
current system, the Bay d’Espoir Hydroelectric Generating Station is 
the largest plant in the fleet, producing more than half of the Island’s 
hydroelectric energy annually.

WIND
Since 2009, wind generation has provided 
energy for our customers. Hydro currently 
has agreements to purchase wind from 
two independent power producers on the 
Island System—one from a 27 MW wind 
farm in Fermeuse and the other from a 
27 MW wind farm in St. Lawrence. These 
two wind farms provide about 2.5% of the 
total energy used on the Island annually. 

THERMAL
The current interconnected system has three 
types of thermal generation: the Holyrood 
Thermal Generating Station; gas turbine plants 
at Hardwoods (near Paradise), Holyrood, 
Stephenville, and Happy Valley-Goose 
Bay; and diesel plants on the Avalon and Northern Peninsulas. The 
Holyrood Thermal Generating Station has been an important part of 
our electricity system for many years and will remain important to the 
electricity system until Muskrat Falls is successfully integrated into our 
provincial system. The Holyrood gas turbine will continue to provide 
capacity for years to come.

ENERGY EFFICIENCY AND CAPACITY ASSISTANCE
takeCHARGE is a joint initiative between 
Newfoundland and Labrador Hydro and 
Newfoundland Power that offers energy 
efficiency awareness and rebate programs. 
In 2017, the program achieved 34,434 MWh 
of energy savings.

Hydro also has capacity assistance contracts with some of our large 
industrial customers. Industrial customers participating in these 
agreements reduce their consumption on a temporary basis, such 
as during times of high customer load or during multiple equipment 
outages, to make more electricity available for residential customers.

MARKET PURCHASE
A purchase of capacity, energy, or reliability-
related product from another jurisdiction.  
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CHANGING SUPPLY MIX
The system is changing and will be more reliable than it is today. In 
the future, customers can help manage system demand by reducing 
consumption at times of high system load. Hydro is committed 
to working with customers and stakeholders to determine how 
programs like time-of-use rates can play a role in the future of our 
electricity system.  

TIME-OF-USE RATES
Time-of-Use Rates offer prices that vary 
throughout the day based on customer load 
patterns, with the highest rates during peak hours 
and lowest rates during off-peak hours. This can 
enable customers to save money during hours 
when electricity is more expensive.  

ISLAND INTERCONNECTED  
SYSTEM (IIS)
The IIS is the interconnected portion of the 
Island electrical system. It is characterized 
by large hydroelectric generation capability 
located off the Avalon Peninsula, and the bulk 
230 kV transmission system extending from 
Stephenville in the west to St. John’s in the 
east. In 2018, the IIS became interconnected 
to North America for the first time via the 
Labrador Island Link (LIL), which connects us 
to the Labrador Interconnected System (LIS), 
and the Maritime Link (ML), which connects us 
to Nova Scotia. 

LABRADOR INTERCONNECTED  
SYSTEM (LIS)
The LIS is the interconnected portion of the 
Labrador electrical system. Central to the  
LIS is clean, renewable supply from Churchill 
Falls and transmission to the two major 
customer centres in Labrador East and 
Labrador West. The LIS is connected to the 
Island Interconnected System (IIS) via the 
Labrador Island Link (LIL). The LIS is also 
connected to the North American grid via  
the 735 kV AC transmission lines from  
Churchill Falls to Quebec.

MARITIME LINK (ML)
A 500 MW high voltage DC transmission line 
connecting Newfoundland and Nova Scotia.

LABRADOR ISLAND LINK (LIL) 
A 900 MW high voltage DC transmission line 
designed to deliver power from the Muskrat  
Falls Generating Station to Soldiers Pond 
Terminal Station on the Avalon Peninsula. 
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SNAPSHOT: HOW ASSETS WILL MEET CUSTOMER 
NEEDS ACROSS THE PROVINCE

These graphs give a snapshot of how we meet electricity needs 
across the province on our peak day. The change from our current 
system to after Muskrat Falls is in service shows the shift from 
thermal to include integration of the LIL.

Other Thermal

Hydro

Purchases

Other Thermal

Deliveries over the LIL

Hydro

Holyrood

Customer Demand

Purchases

Customer Demand

CURRENT SYSTEM

AFTER MUSKRAT FALLS IN SERVICE

TIME OF DAY

TIME OF DAY

RESOURCE 
CONTRIBUTIONS*

CHANGING HOW WE MEET CUSTOMER  
ENERGY NEEDS ON THE ISLAND:  
PAST, PRESENT, AND FUTURE

Customers in Labrador will continue to be supplied with energy 
from Churchill Falls. By 2021, Hydro will meet 99% of all customer 
requirements with clean, renewable energy. The next few years 
will bring significant changes to how we supply our customers on 
the Island Interconnected System. 

• On-island hydro, like Bay d’Espoir, will continue to play the 
same key role in the system supply mix, providing stable energy 
generation for years to come.

• Energy purchases have increased over the last number of years, 
primarily due to renewable purchases from wind and hydraulic 
energy from Exploits. This supply continues to play a key role in 
the future.

• Power delivered from Labrador will take the place of Holyrood, 
increasing the amount of clean, renewable generation to over 
99% of total production.

• We are now able to import energy from other jurisdictions when 
it is economic to do so. While in the long-term the Maritime Link 
will be primarily used to export energy, in the short-term we can 
use lower cost purchases to reduce the amount of costly oil-fired 
generation produced at Holyrood.

*Without Labrador 

Hydro 73%

Holyrood 20%

Purchases 7%

Other Thermal <1%

2007

Hydro 63%

Holyrood 23%

Purchases 13%

Other Thermal 1%

2017

Hydro 62%

Purchases 13%

LIL Deliveries 26%

Other Thermal <1%

2027
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ONLINE

AUG 28 – SEPT 20, 2018

2,070

16 MINUTES

CUSTOMER & 
STAKEHOLDER 
ENGAGEMENT
METHODOLOGY & SCOPE
The intent of the engagement was to start a dialogue regarding 
electricity in the province with our customers and stakeholders—and 
the conversation is far from over. We used practices consistent with 
engagement activities used by other utilities across Canada. 

Our approach used public engagement principles and an opt-
in approach, allowing all residents in the province to join the 
conversation and, therefore, quotas for data collection were not 
put in place. However, it should be noted, the actual breakdown of 
respondents closely aligns with the true population distribution in 
the province.

A two-pronged approach for customer engagement was 
implemented—digital engagement with residential and small 
commercial customers along with one-on-one consultation with key 
stakeholders including: the Consumer Advocate, Industrial Customers, 
and Newfoundland Power.
 
CUSTOMER ENGAGEMENT
Our customer engagement offered two participation opportunities—a 
digital engagement along with an option to join a longer-term 
customer panel. Input was gathered from 2,070 provincial electricity 
customers in August and September of 2018. 

Through our customer engagement initiative, expectations for 
reliability, cost, customer options, and rate design were gathered and 
will be used to inform our recommendations.

We value the importance of seeking customer input for consideration 
and decision making purposes. Customer input, along with analysis 
and evidence, help us make informed decisions about the future of 
electricity in our province.

WHAT WE HEARD

Reliability:
We asked customers how they feel about the current 
reliability of their power supply as analysis is happening 
now to determine the amount and type of investments 
we make for the future of energy in our province.

While the engagement results showed differences among 
regions and customer type, overall respondents indicated 
they believe NL’s power system to be reliable. However, 
they do not want an increased frequency of outages. 

Any proposed plan for future investment will meet 
reliability standards, good utility practice, and 
Hydro’s commitment to continue to meet customer’s 
expectations.

Balance between reliability and cost:
Electricity rates are a concern for Newfoundlanders 
and Labradorians, which is why we asked for input to 
determine the right balance between reliability and the 
cost of those investments for customers.

Customers demonstrated they are cost-sensitive and 
would prefer investments in the system be made 
cautiously. Overall, most respondents favour an approach 
that involves good reliability with a lower impact on cost. 

Very few respondents were in favour of an investment 
strategy that, while offering the best reliability, would 
mean a higher impact on electricity costs.

With the majority of customers noting a preference for 
cautious investment, it’s our responsibility to ensure that 
any recommended resource plan ultimately balances cost 
with reliability.

ENGAGEMENT TYPE

DATES

NUMBER OF COMPLETES

AVERAGE ENGAGEMENT 
LENGTH
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PREFERRED BALANCE: 
RELIABLITY VS. IMPACT ON COST

OPINION OF STATEMENTS ABOUT INVESTMENT
Rating on 10-pt Scale: 1=Completely Disagree, 10=Completely Agree

Top 4 (7–10)

Middle 2 (5–6)

Bottom (1–4)

Don’t know/Not sure

Q. 8a-b: Please indicate to what extent you agree or disagree with 
each other of the following statements. (n=2070)

Responses of ‘Don’t know/Not sure’ have been excluded from 
the calculation of the mean.
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CUSTOMER OPTIONS
Respondents readily acknowledge that customers have a role to 
play in actively managing electricity consumption and are keenly 
interested in learning more about their own electricity usage. 

Moreover, the vast majority of respondents would like Hydro to 
explore more customer rate options and demonstrate a high level of 
interest in Time-of-Use Rates.

CONTINUED ENGAGEMENT
There is clear interest in continued engagement with Hydro. 
Although many respondents were unsure of how Hydro could do a 
better job of this, the majority of respondents did express interest 
in joining Hydro’s Electricity Feedback Panel. To date, we have 
approximately 630 electricity customers registered to the panel.

NEWFOUNDLAND POWER
Hydro met with Newfoundland Power executive and 
engaged staff throughout the course of its study to provide 
opportunities for input and questions. Various departments 
also provided assistance in the development of modelling 
assumptions and study components.

INDUSTRIAL CUSTOMERS
Hydro met with each of its industrial customers to give 
an overview of the study and provide an opportunity 
for input, questions, and feedback. Overall, industrial 
customers generally agreed with the proposed approach 
for study execution, with many commenting on the 
comprehensiveness of the presented project scope.

CONSUMER ADVOCATE
The Consumer Advocate remarked on the inclusion of 
Customer Demand Management as a resource option as a 
positive step forward, noting that customers continue to be 
concerned about future electricity costs and would likely 
benefit from additional flexibility and options.

P. 10
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We are focused on our ability to meet our customers’ 
requirements in the near-term (the next one to five 
years). This assessment takes an in-depth view of 
system risks and mitigating measures to ensure we can 
reliably meet the needs of our customers through the 
full system transition to Muskrat Falls in-service and the 
Holyrood plant retirement. 

There are three key focus areas when 
discussing near-term resource adequacy:

1 AVAILABILITY OF THE TRANSMISSION LINE  
FROM MUSKRAT FALLS 
The availability of the Labrador Island Link (LIL) 
contributes to our ability to reliably supply 
customers before power is available from the 
Muskrat Falls Generating Station. The line is 
currently in testing and is expected to be able 
to provide power for Island customers beginning 
in early 2019. Hydro is working closely with the 
project owner and partner, Nalcor Energy, to 
understand any risks around the availability of the 
line and its ability to deliver power to the Island. 
To keep the lines of communication open, we 
provide bi-weekly reports to our stakeholders on 
our progress. 

2 HOLYROOD THERMAL GENERATING STATION 
Holyrood has played an important role in the 
Island electrical system for almost 50 years. While 
the plant is now approaching end of life, it will 
continue to be critical to system reliability until 
generation is available at Muskrat Falls. Hydro 
continues to invest prudently in Holyrood to 
make sure that the plant remains reliable until its 
retirement in 2021. For example, in 2018 Hydro 
completed a project to restore the full capability of 
the generating units at Holyrood, which had seen 
a reduction in capability over the previous winter.  

3 AVAILABILITY OF GENERATION AT MUSKRAT 
FALLS GENERATING STATION 
Commissioning activities at Muskrat Falls are 
expected to begin on the first of the four generating 
units in 2019, with the full plant expected to be 
operational in 2020. Similar to the LIL, Hydro will 
be working closely with the Nalcor Energy team 
through this process to ensure system readiness. 

Hydro is focused on mitigating risks that could impact our ability 
to supply customers while carefully managing costs. For example, 
Hydro has executed a contingency plan for the unlikely event that 
the line from Muskrat Falls is not available in the coming winter. 
Hydro has also contracted Capacity Assistance from its Industrial 
Customers through 2022, to provide additional flexibility as the 
Muskrat Falls assets become operational.

NEAR-TERM RESOURCE 
ADEQUACY
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FACTORS IMPACTING 
PROVINCIAL ELECTRICITY 
SUPPLY
UNCERTAINTY AND ELECTRICITY RATES
Preparing for future electrical system growth is a complex process. On the 
one hand, being over-prepared can mean unnecessary investment, further 
increasing the cost of electricity. However, being under-prepared could mean 
a delay in our ability to meet growing customer requirements and support the 
economy. To build a preliminary understanding of how customer requirements 
may vary over the next 10 years, the resource adequacy analysis considered 
a range of electricity rates for Island customers. 

Retail rates alone could mean a difference of 200 MW in forecast 
peak demands between the cases considered.

Case I: Low Retail Rate

Case II: Mid Retail Rate

Case III: High Retail Rate

Case IV: High Load Growth
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Island Interconnected System Forecast Annual Peak Demand Analysis
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CONSIDERED 
SCENARIOS
Hydro examined 24 different cases as part of the reliability 
and resource adequacy analysis. Hydro had to analyze 
what additional resources would be required into the 
future for each of the various cases.

24 DISCRETE SCENARIOS

THREE POTENTIAL LABRADOR  
LOAD SCENARIOS

P50 VS P90 PLANNING CRITERA

FOUR POTENTIAL ISLAND
LOAD SCENARIOS

P50 FORCAST 
In a P50 forecast, the actual peak demand 
is expected to be below the forecast 
number 50% of the time and above 50% 
of the time (i.e. the average forecast).

P90 FORCAST 
In a P90 forecast, the actual peak demand  
is expected to be below the forecast number 
90% of the time and above the forecast 10%  
of the time. While in this case there is a smaller 
chance of the actual peak demand exceeding 
the forecast peak demand, it requires planning 
to have more generation available, which 
increases costs. 
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Remoteness of Supply
Muskrat Falls is further from the majority of customers 
(Avalon Peninsula) than any current or pre-existing 
generation assets. However, the line from Muskrat Falls 
has been designed for the rough, rugged terrain and 
geographic challenges posed by the most remote places 
in our province.  

While infrequent outages may occur, emergency 
restoration plans are in place to restore power to our 
customers in a safe and expedient manner.  

Aging Infrastructure
The majority of the existing electricity system assets 
have been in service since the 1960s. These assets 
require the right capital investment and proactive 
maintenance to ensure they continue to provide stable, 
reliable electricity for our customers. The cost of this 
maintenance and investment is balanced to deliver the 
reliability our customers expect.

LOAD GROWTH IN LABRADOR

Potential Industrial Development
Hydro works with new and existing customers to 
understand any changes in their electricity needs. Over 
the past few months there have been several positive 
announcements around the potential for industrial 
development in Labrador. These potential developments 
could mean increased electricity requirements in the 
province. Growing requirements in Labrador and the 
impact on the transmission system were the subject of 
another study by Hydro that has recently been submitted 
to the Public Utilities Board. 

As the timing and certainty of electricity requirements 
for those developments becomes clearer, Hydro will 
update this resource study. Should the results change, 
Hydro will inform stakeholders.

Data Centre Interest
As reliance on technology grows, so does the 
infrastructure required to support digital development. In 
recent years, the electricity industry has seen a significant 
increase in service requests from data centres. Data 
centres are particularly attracted to locations with low 
rates, given their relatively high electricity consumption. 
Based on the current rates in Labrador, there has been 
significant interest from data centre facilities to establish 
operations in the area. 

Factors Impacting on Provincial Electricity Supply
As Labrador is currently supplied by energy from Churchill Falls, 
contractually, there is currently a finite amount of energy available 
for consumption in the region. This means that any identified 
requirements over and above what those sources can supply would 
require additional supply. Should the need arise, considering the 
best option on a provincial basis is in customers’ best interest. This 
could result in a market purchase of capacity delivered to Labrador, 
or the construction of additional generating sources. The addition of 
more electricity for any system would require electricity rates to be 
updated to reflect those costs.

DATA CENTRE
A network of computer servers typically used  
for processing large amounts of information.
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FOCUS ON INTEGRATION
Interconnection with the North American grid and the move 
away from reliance on Holyrood is the biggest change to our 
system since initial electrification in the 1960s. We know this is a 
big change and are taking appropriate measures to ensure we’re 
prepared to provide the support necessary to make the transition 
and also take advantage of the new opportunities it will present. 

COMMISSIONING ACTIVITIES
Both the Muskrat Falls Generating Station and the Labrador 
Island Link are new assets that will contribute to the provincial 
electricity system for many years. As with any newly built asset, 
there are a series of steps that must be taken and testing that 
must occur to ensure everything is working as it should before 
the assets can be transitioned into operations. Hydro is actively 
monitoring these activities and working closely with the project 
teams at Nalcor Energy, ensuring that the Public Utilities Board 
and stakeholders are aware of ongoing activities and that these 
activities are being undertaken with minimal risk to system 
operation. 

COMMISSIONING
Transitioning newly built assets into working, 
operational plants.

CREATION OF THE NEWFOUNDLAND AND 
LABRADOR SYSTEM OPERATOR (NLSO)
The creation of the Newfoundland and Labrador System Operator 
(NLSO) is an important step in the integration of the Muskrat 
Falls assets into the provincial electrical system and the Island’s 
interconnection with the North American electricity grid. The 
NLSO will operate the facilities owned by Hydro and Nalcor along 
with interconnections to Emera’s Maritime Link assets on the 
Island. They are responsible for ensuring the reliable and safe 
operation of the province’s electrical system. 

ACTIVITIES IN ENERGY MARKETS
For the first time, the Island is interconnected to the North 
American grid. This means increased operational flexibility and 
the ability to partner with neighboring regions both on a planned 
basis, for example selling energy when we have excess, and an 
unplanned basis, for example importing energy when a unit trips. 
As we advance in our market activities, we will optimize our 
participation to maximize the value of our assets and ultimately 
lower operating costs. 

COST OF NEW 
RESOURCES
Electricity is made up of two components: capacity, which 
is the demand for energy at any given time measured 
in megawatts (MW); and energy, which is the amount 
of electricity used over a period of time measured in 
gigawatt-hours (GWh). When considering whether or not 
additional resources are required, we take both energy and 
capacity into consideration. 

PEAK DEMAND
The highest amount of electricity consumed  
in an hour occurring within a year.

Now that we’re interconnected to the North American 
grid, Hydro is moving to adopt planning criteria similar to 
that used by other utilities. This criteria will be used to 
determine when additional resources are needed to supply 
our customers. 

MRO– 
Manitoba

Hydro

NPCC–
Maritimes

NPCC–
Québec

WECC– 
BC

MRO– 
Sask 

Power

NPCC– 
Ontario

Planning Reserve Margin (2022)

Proposed Planning Reserve Margin
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Utilities with a predominantly hydraulic asset base 
typically have lower reserve margins than those with 
thermal or variable generation, as hydraulic assets are 
generally more reliable. 
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Across the 24 scenarios considered, we are not forecasting 
an energy shortfall. However, capacity shortfalls are 
forecasted to occur in 7 of the 24 scenarios considered. 

The majority of the capacity shortfalls are projected to 
begin in the late 2020s. The most prudent approach is to 
continue to monitor and make a full decision when there 
is more certainty, as variations in assumptions can shift 
the timing for required additional investment. We need 
to better understand the operation of the future system 
before making a final decision on investment. During 
this time, Hydro’s role is to continue to review available 
options on an annual basis, to ensure whatever we are 
recommending is the best solution for our customers. 

In two of the considered cases, resources are required in 
the early 2020s. These cases are outside what utilities 
typically plan for. We are committed to working with 
stakeholders and the Public Utilities Board to continue to 
determine how these scenarios fit in the balance of cost 
and reliability. The table below provides a summary of our 
analysis. 

Island  
Load Case

P50 vs
P90

Labrador  
Load Case

Year of resource 
requirements

Case I:  
Low-Rate

P90 High Industrial 
Growth

2028

Recapture Fully 
Consumed in 
Labrador

2023

Case IV:  
High Load 
Growth

P50 High Industrial 
Growth

2028

Recapture Fully 
Consumed in 
Labrador

2026

P90 Base Labrador 
Load

2027

High Industrial 
Growth

2025

Recapture Fully 
Consumed in 
Labrador

2022, 2028

ACTION PLAN
Hydro looks forward to participating in the regulatory process 
to examine the results of this study. We expect this process to 
commence following the submission of this report and we will 
continue to work with stakeholders and the Board to determine 
which scenarios should drive capital investment.

We will carefully monitor potential for electricity rate design and 
load growth. We will also continue to study the role alternative 
technologies, such as battery storage technology, could play in the 
future. We will work to understand the risks that exist in our system, 
and where possible and practical, implement solutions to increase 
reliability for customers. 

Long-term planning takes a conservative approach and, therefore, 
we will not make significant investments in the system until 
the need is well understood and all options have been carefully 
considered.

HAVE FEEDBACK? 
Join Hydro’s Electricity Feedback Panel: 
electricityfeedbacknl.com


