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2730 Ailsa Crescent 
North Vancouver BC V7K 2B2 
Reply to: Fred J. Weisberg 
Telephone:(604) 980-4069 
Email: fredweislaw@gmail.com 

VIA E-FILE 

January 23, 2020 
Attention: Mr. Fred James 
British Columbia Hydro and Power Authority 
333 Dunsmuir Street,  
Vancouver BC V6B 5R3  

Dear Mr. James: 

RE:  British Columbia Hydro and Power Authority 
Project No. 1599004 
Application to Amend Net Metering Service under Rate Schedule 1289  
Net Metering Ratepayers Group and British Columbia Community Solar Coalition 
Information Request No. 3 to BC Hydro  

In accordance with the Regulatory Timetable established by British Columbia Utilities 
Commission Order G-217-19A (Exhibit A-10-1), we enclose Net Metering Ratepayers Group 
(NMRG) and British Columbia Community Solar Coalition (BCCSC) Information Request No. 3 
to BC Hydro. 

Please note that the NMRG and BCCSC have agreed to formalize their previous cooperation and 
will participate in the balance of this proceeding with joint representation by legal counsel 
Weisberg Law Corporation. 

If further information or clarification is required, please contact the writer. 

Yours truly, 

Fred J. Weisberg 
Barrister & Solicitor 
Weisberg Law Corporation 
Counsel to the NMRG and BCCSC 

C23-12

Ange-Christelle.Irak
Net Metering RS 1289



 

 

NET METERING RATEPAYERS GROUP 
And 

BRITISH COLUMBIA COMMUNITY SOLAR COALITION 
INFORMATION REQUEST NO. 3  

TO BRITISH COLUMBIA HYDRO and POWER AUTHORITY 

January 23, 2020 

BC Hydro Application to Amend Net Metering Service under Rate Schedule 1289 
 

 

 
26.0 Topic:  Program Growth Data 
  
Reference: Exhibit B-12, Q & A 1, PDF 4 to 6 
 
Preamble:  BC Hydro’s discussion of Net Metering Program growth concludes by stating: 
 

“As shown by the information provided above, the amendments proposed in the 
Application do not appear to have discouraged customers from participating in the 
Program. Rather, as suggested by BCCSC and Riverside Energy, interest and participation 
in the Program continues to increase.”  

 
26.1  Please confirm that unless and until the Net Metering Program amendments proposed in 
the Application are approved by the BCUC, and are implemented in accordance with a timetable 
that may be determined by the BCUC, such amendments remain speculative and are not in effect. 
 
26.2 Acknowledging that the nature, extent and effective timing of proposed amendments 
necessarily remains speculative and uncertain, please explain why BC Hydro suggests that the 
amendments may or will not discourage customers from interest or participation in the Net 
Metering Program in the event that they are approved by the BCUC and implemented by BC 
Hydro. 
 
26.3 Please provide references to and copies of  all BC Hydro communications, including the 
company website, that alert or notify existing or prospective Net Metering customers of the 
proposed amendments and the potential harm to those customers’ interests. 
 
26.4 Please confirm that BC Hydro has done no consultation, workshop or other process that 
included an objective to determine whether customers believed that the proposed amendments 
would decrease interest or participation in the Net Metering Program if they are approved and 
implemented. 
 



 

 

26.5 Please confirm that existing and prospective customers in the Net Metering customers, 
not BC Hydro, have greater insight into why customers are interested or wish to participate in 
the Net Metering Program and what specific Program changes may decrease their interest or 
wish to participate. 
 
26.6 Please confirm that a host of reasons, including many already identified by the BCCSC and 
NMRG in their respective evidence, may motivate customers to be interested in or wish to 
participate in the Net Metering Program notwithstanding BC Hydro’s proposed amendments. 
 
26.7  Please fully explain BC Hydro’s methodology and assumptions underlying its conclusion 
that “…the amendments proposed in the Application do not appear to have discouraged 
customers from Energy, interest and participation in the Program.”  Specifically, how did BC 
Hydro measure the extent to which customers have been discouraged by potential changes to 
the Program that have not been well publicized and have not been approved?  
 
26.8 Please confirm that it is conceivable, or perhaps likely, that customers would be more 
likely to join a program before the potential approval and implementation of changes that they 
consider undesirable. 
 
26.9 For Net Metering customer applications for a solar project what was the shortest, longest 
and average length of the period between receipt of each application and approval/denial from 
BC Hydro to enter the Program for each month of calendar years  2018 and 2019?  
 
26.10 For Net Metering customer applications for a micro-hydro project what was the shortest, 
longest and average length of the period between receipt of each application and 
approval/denial from BC Hydro to enter the Program for each month of calendar years  2018 and 
2019?  
 
26.11 Please provide the number of applications for the Program that are (1) sized acceptably 
to BC Hydro (i.e. sized to not exceed customer’s own load) and received during the 11 month 
period since the February 2019 implementation of the new size restriction VS. (2) all applications 
received during the 11 month period prior to the implementation of the new "sized to load” 
restriction. 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
26.12 To enable accurate comparison with other evidence provided by BC Hydro please provide 
a graph similar to Figure 1 below that shows the number of new customers added into the 
Program for each month in  calendar 2019 and calendar 2020. 
 

 
 
26.13 Please provide another graph similar to that requested in IR 26.12 above that shows the 
number of Net Metering applications made by customers but denied by BC Hydro for each month 
in calendar 2019 and calendar 2020. 
 
 
27.0 Topic:  Net Metering generation provides back up power that benefits 
ratepayers and non-ratepayers 
  
Reference: Exhibit B-12, Q & A 2, PDF 6 to 8 
 
Preamble:  BC Hydro discusses grid failures and the supply of secure emergency power.  As 
noted in the BCCSC written evidence (Exhibit C18-6, p.10) BCCSC members experienced a 
community blackout for a 13 day period during the Christmas period of 2018.  
 
27.1 Please describe BC Hydro’s view of its obligations to provide energy reliability. 
 
27.2 Does BC Hydro acknowledge that ratepayers benefit from energy services provided to 
each of the following: 
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§ hospitals 
§ emergency centres 
§ transportation facilities like ferry terminals and charging stations 
§ neighbours 
§ food distribution centres (grocery stores) 

 
27.3 Please provide references to and copies of all BC Hydro published advice for customers 
dealing with and adapting to power grid failures.  
 
27.4 Please reconcile BC Hydro’s view that  
 

“Net Metering Generating Facilities that use induction generators or inverters certified to 
CSA C22.2 No. 107.1 are not designed to operate in an intentional island of their own. For 
safety reasons, the must cease to inject power when there is a utility outage.” 

 
with Solar Integration: Inverters and Grid Services Basics published by the United States Office of 
Energy Efficiency & Renewable Energy, which was attached as an electronic link in Appendix A to 
Exhibit C18-9 as an electronic link and is attached here as a PDF for convenience, that states in 
part on page 3: 

 
“As more solar systems are added to the grid, more inverters are being connected to the 
grid than ever before. Inverter-based generation can produce energy at any frequency 
and does not have the same inertial properties as steam-based generation, because there 
is no turbine involved. As a result, transitioning to an electrical grid with more inverters 
requires building smarter inverters that can respond to changes in frequency and other 
disruptions that occur during grid operations, and help stabilize the grid against those 
disruptions.”  
 

27.5	 Please file Section C.2 of the IEEE Standard for Interconnection and Interoperability of 
Distributed Energy Resources with Associated Electric Power Systems Interface IEEE Std. 1547-
2018, which was referenced in BC Hydro’s Rebuttal Evidence at PDF 8.	
 
27.6 Please describe the most recent BC Hydro intentional island or "microgrid" that complies 
with IEEE Std. 1547-2018. 
 
27.7  Please describe any BC Hydro intentional island or "microgrid" currently in design or 
development that complies with IEEE Std. 1547-2018. 
 
27.8  Do any of BC Hydro’s intentional island or "microgrid" use CSA C22.2 No.107.1 certified 
inverters?  If not, please identify the number (in use) and certification type of those other 
inverters. 
 
27.8 Could BC Hydro use CSA C22.2 No. 107.1 inverters if they met the examples outlined in 



 

 

C.2 of the IEEE Std. 1547-2018? Please explain. 
 
27.9 Does BC Hydro acknowledge that most CSA C22.2 No 107.1 inverters being installed for 
RS 1289 Net Metering meet the UL 1741SA "Smart Inverter" Standard that give a utility control 
of the inverter?  Please explain. 
 
27.10 Does BC Hydro acknowledge that Smart Inverters are useful for Smart Grid applications, 
not just for intentional islands or "microgrids"?  Please explain. 
 
27.11 In BC Hydro's view are the inverters that meet CSA C22.2 No 107.1 and UL 1741 SA 
building blocks for intentional islands, "microgrids", or smart grids?  Please explain. 
 
27.12 Please confirm that electrons are unable to differentiate between an RS 1289 customer 
and any customer of another rate class.  If not, please explain.  Is electron flow necessarily 
determined by  proximity to load?  Please explain.  
 
 
28.0 Topic: Value of Local Generation  
  
Reference: Exhibit B-12, Q & A 3, PDF 8 to 9 
 
28.1 Please quantify the threshold(s) at which the installed capacity and volume of energy 
generated by customer Generating Facilities in the Program would be sufficient “…to result in 
any appreciable avoided cost benefits to BC Hydro”.  (emphasis added) 
 
28.2 Does BC Hydro count Standing Offer Program (SOP) generation facilities for purposes of 
its generation planning?  If so please identify and state the nameplate generation capacity of all 
SOP generation facilities that are smaller than the total capacity of all Net Metering facilities.  
Does BC Hydro consider such smaller SOP generation facilities to contribute to appreciable 
avoided cost benefits to BC Hydro?  Please explain. 
 
28.3 Please confirm that BC Hydro's own run-of-river plant  Spillimacheen Generating Station 
has two 900 kW capacity turbines. Does BC Hydro consider Spillmacheen’s nameplate capacity 
of 1,800 kW sufficient “…to result in any appreciable avoided cost benefits to BC Hydro”?  Please 
explain. 
 
28.4 Has BC Hydro conducted any study or analysis prior to the Application in 2018 focussed 
on the avoided cost benefits from small scale distributed generation (DG) such as Net Metering?  
If so, please provide copies. If not, please explain why such study or analysis was not undertaken. 
 
28.5 How much has BC Hydro spent, by fiscal year, to study or analyze avoided cost benefits 
from small scale DG such as Net Metering? 
 
 



 

 

 
 
 
 
 
29.0 Topic: RS 1289 Is A Postage Stamp Rate  
  
Reference: Exhibit B-12, Q & A 3, PDF 8 to 9 
 
29.1 What is the “postage stamp rate principle” referenced by BC Hydro?  Please provide the 
source that articulates that principle. 
 
29.2 In BC Hydro’s view what are all of the attributes of a “postage stamp rate”? 
 
29.3 Does BC Hydro contend that the amendments proposed in the Application would result 
in a level of simplicity consistent with a well-designed "postage stamp rate"? Please explain how 
the proposed amendments would achieve or  further the simplicity criterion. 
 
29.4 What precedent, if any, does BC Hydro rely upon for proposing to use the wholesale 
market as the basis to determine the Net Metering energy price?  
 
29.5 Is BC Hydro’s proposed use of the wholesale market as a reference to determine a Net 
Metering energy price  a completely new and unique proposition?  
 
29.6 Please provide a list of all other North American electric utilities that use or have used the 
wholesale market as the basis to determine a Net Metering energy price.  
 
29.7 What is BC Hydro’s level of confidence that there will not be any unintended 
consequences arising from its proposed use of the wholesale market as reference to determine 
the Net Metering energy price?  Please explain. 
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Home » Solar Integration: Inverters and Grid Services Basics

WHAT ARE INVERTERS?

An inverter is one of the most important pieces of equipment in a solar energy

system. It’s a device that converts direct current (DC) electricity, which is what a

solar panel generates, to alternating current (AC) electricity, which the electrical grid

uses. In DC, electricity is maintained at constant voltage in one direction. In AC,

electricity flows in both directions in the circuit as the voltage changes from positive

to negative. Inverters are just one example of a class of devices called power

electronics that regulate the flow of electrical power.

Fundamentally, an inverter accomplishes the DC-to-AC conversion by switching the

direction of a DC input back and forth very rapidly. As a result, a DC input becomes

an AC output. In addition, filters and other electronics can be used to produce a

voltage that varies as a clean, repeating sine wave that can be injected into the

power grid. The sine wave is a shape or pattern the voltage makes over time, and it’s
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the pattern of power that the grid can use without damaging electrical equipment,

which is built to operate at certain frequencies and voltages.

The first inverters were created in the 19th century and were mechanical. A spinning

motor, for example, would be used to continually change whether the DC source was

connected forward or backward. Today we make electrical switches out of

transistors, solid-state devices with no moving parts. Transistors are made of

semiconductor materials like silicon or gallium arsenide. They control the flow of

electricity in response to outside electrical signals.

If you have a household solar system, your inverter probably performs several

functions. In addition to converting your solar energy into AC power, it can monitor

the system and provide a portal for communication with computer networks. Solar-

plus–battery storage systems rely on advanced inverters to operate without any

support from the grid in case of outages, if they are designed to do so.

TOWARD AN INVERTER-BASED GRID

Historically, electrical power has been predominantly generated by burning a fuel

A 1909 500-kilowatt Westinghouse “rotary converter,” an early type of inverter. Illustration courtesy of
Wikimedia.
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and creating steam, which then spins a turbine generator, which creates electricity.

The motion of these generators produces AC power as the device rotates, which also

sets the frequency, or the number of times the sine wave repeats. Power frequency is

an important indicator for monitoring the health of the electrical grid. For instance, if

there is too much load—too many devices consuming energy—then energy is

removed from the grid faster than it can be supplied. As a result, the turbines will

slow down and the AC frequency will decrease. Because the turbines are massive

spinning objects, they resist changes in the frequency just as all objects resist

changes in their motion, a property known as inertia.

As more solar systems are added to the grid, more inverters are being connected to

the grid than ever before. Inverter-based generation can produce energy at any

frequency and does not have the same inertial properties as steam-based

generation, because there is no turbine involved. As a result, transitioning to an

electrical grid with more inverters requires building smarter inverters that can

respond to changes in frequency and other disruptions that occur during grid

operations, and help stabilize the grid against those disruptions.

GRID SERVICES AND INVERTERS

Grid operators manage electricity supply and demand on the electric system by

providing a range of grid services. Grid services are activities grid operators perform

to maintain system-wide balance and manage electricity transmission better.

When the grid stops behaving as expected, like when there are deviations in voltage

or frequency, smart inverters can respond in various ways. In general, the standard

for small inverters, such as those attached to a household solar system, is to remain

on during or “ride through” small disruptions in voltage or frequency, and if the

disruption lasts for a long time or is larger than normal, they will disconnect

themselves from the grid and shut down. Frequency response is especially

important because a drop in frequency is associated with generation being knocked

offline unexpectedly. In response to a change in frequency, inverters are configured

to change their power output to restore the standard frequency. Inverter-based

resources might also respond to signals from an operator to change their power



output as other supply and demand on the electrical system fluctuates, a grid

service known as automatic generation control. In order to provide grid services,

inverters need to have sources of power that they can control. This could be either

generation, such as a solar panel that is currently producing electricity, or storage,

like a battery system that can be used to provide power that was previously stored.

Another grid service that some advanced inverters can supply is grid-forming. Grid-

forming inverters can start up a grid if it goes down—a process known as black start.

Traditional “grid-following” inverters require an outside signal from the electrical

grid to determine when the switching will occur in order to produce a sine wave that

can be injected into the power grid. In these systems, the power from the grid

provides a signal that the inverter tries to match. More advanced grid-forming

inverters can generate the signal themselves. For instance, a network of small solar

panels might designate one of its inverters to operate in grid-forming mode while

the rest follow its lead, like dance partners, forming a stable grid without any

turbine-based generation.

Reactive power is one of the most important grid services inverters can provide. On

the grid, voltage— the force that pushes electric charge—is always switching back

and forth, and so is the current—the movement of the electric charge. Electrical

power is maximized when voltage and current are synchronized. However, there may

be times when the voltage and current have delays between their two alternating

patterns like when a motor is running. If they are out of sync, some of the power

flowing through the circuit cannot be absorbed by connected devices, resulting in a

loss of efficiency. More total power will be needed to create the same amount of

“real” power—the power the loads can absorb. To counteract this, utilities supply

reactive power, which brings the voltage and current back in sync and makes the

electricity easier to consume. This reactive power is not used itself, but rather makes

other power useful. Modern inverters can both provide and absorb reactive power to

help grids balance this important resource. In addition, because reactive power is

difficult to transport long distances, distributed energy resources like rooftop solar

are especially useful sources of reactive power.



TYPES OF INVERTERS

There are several types of inverters that might be installed as part of a solar system.

In a large-scale utility plant or mid-scale community solar project, every solar panel

might be attached to a single central inverter. String inverters connect a set of panels—

a string—to one inverter. That inverter converts the power produced by the entire

string to AC. Although cost-effective, this setup results in reduced power production

on the string if any individual panel experiences issues, such as

shading. Microinverters are smaller inverters placed on every panel. With a

microinverter, shading or damage to one panel will not affect the power that can be

drawn from the others, but microinverters can be more expensive. Both types of

inverters might be assisted by a system that controls how the solar system interacts

with attached battery storage. Solar can charge the battery directly over DC or after a

conversion to AC.

A worker checks an inverter at the 2MW CoServ Solar Station in Krugerville, Texas. Photo by Ken
Oltmann/CoServ.
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ADDITIONAL INFORMATION

Learn more about the solar office's systems integration program.

Sign up for our newsletter to keep up to date with the latest news. 

Home » Solar Information Resources » Solar Integration: Inverters and Grid Services

Basics

Subscribe to the Solar Energy Technologies Office
Newsletter
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