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NOTICE OF AMENDMENT TO A CODE
AMENDMENTS TO THE DISTRIBUTION SYSTEM CODE
BOARD FILE NUMBER: EB-2007-0709

To:

All Licensed Electricity Distributors
All Participants in Consultation Process EB-2007-0709
All Other Interested Parties

The Ontario Energy Board (the “Board”) is giving notice under section 70.2 of the
Ontario Energy Board Act, 1998 (the “Act”) of amendments to the Distribution System
Code (the “Code”).

Background
As announced by the Minister of Energy on June 22, 2007, the Board received a
Directive (the “Directive”) that requires the Board to implement such measures as the
Board considers necessary to address the issue of stray voltage as it affects the farm
sector. Specifically, the Directive states as follows:
The Board shall implement such measures which, in its own discretion,
having regard to the objective related to quality of electricity service
provided for in paragraph 1(1)1 of the Act, are necessary to ensure
electricity service to farm customers, in relation to “tingle” or “stray”
voltage, is of a quality that does not unduly impact the operation of the
farm.
To address the Directive, the Board initiated a consultation process. The purpose of
this process was to solicit input from interested parties regarding stray voltage, its
potential impact on the farm sector and the identification of measures that could be
implemented by the Board in response to the Directive. The consultation included the
preparation of a Board staff Discussion Paper (the “DP”) entitled Farm Stray Voltage:
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Issues and Regulatory Options, which took into account information and views collected
by staff from members of the Farm Stray Voltage Consultative Group1 and through six
meetings attended by farmers across Ontario. In addition, the DP presented summary
information drawn from three reports prepared by consultants engaged by Board staff.2
The DP and the three consultants’ reports were posted on the Board’s website on May
30, 2008. Stakeholders were invited to send written comments on the DP, and all
written comments were posted on the Board’s website (www.oeb.gov.on.ca).
Following a review of the written comments on the DP, the Board issued a Notice of
Proposal to Amend a Code on October 31, 2008 (the “October Notice”). In the October
Notice, the Board proposed a number of amendments to the Distribution System Code
the purpose of which is to establish standards and procedures designed to meet the
objective set out in the Directive of ensuring that “electricity service to farm customers,
in relation to ‘tingle’ or ‘stray’ voltage, is of a quality that does not unduly impact the
operation of the farm”.
The October Notice also indicated that it was the Board’s intention to prescribe an
investigation procedure, to be included as Appendix H to the Code, which permits the
accurate determination of the contribution from the distribution system to total measured
farm stray voltage at animal contact locations.
On March 31, 2009, the Board issued a Notice of Proposal to Amend a Code (the
“March Notice”) proposing that the Code be amended to include an appendix containing
a farm stray voltage distributor investigation procedure. The Board acknowledges the
extensive contribution of the Electrical Safety Authority in the preparation of the
distributor investigation procedure.
Stakeholders were invited to provide written comments on the amendments proposed in
the October and March Notices (collectively the “Proposed Amendments”). Written
comments received from interested parties are available on the Board’s website
(www.oeb.gov.on.ca).

1

The Consultative Group was constituted by Board staff to provide information and insight based on
experience with farm stray voltage; and to ensure stakeholder constituencies were kept informed as to
the progress of the consultation. The members of the Consultative Group were: Ontario Federation of
Agriculture; Electrical Safety Authority; Ontario Ministry of Agriculture, Food and Rural Affairs; Electricity
Distributors Association; Hydro One Networks Inc.; Waterloo North Hydro Inc.; Ontario Ministry of Energy.
2
BDR NorthAmerica Inc.; Regulatory Approaches to Addressing the Impact of Stray Voltage on Farm
Operations (BDR 2008); Kinectrics Inc.; Stray Voltage Mitigation (Kinectrics 2008); and D.J. Reinemann,
Ph.D.; Literature Review and Synthesis of Research Findings on the Impact of Stray Voltage on Farm
Operations (Reinemann 2008). These reports are posted on the Board’s Farm Stray Voltage web page.
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The Purpose of the Amendments
The Minister’s Directive refers to “the objective related to quality of electricity service
provided for under paragraph 1(1)1 of the Act.” The Code sets out, among other things,
the obligations of distributors in relation to the ‘quality of supply’ including the obligation
to “follow good utility practice in managing the power quality of the distributor’s
distribution system.”3 The Code also provides that distributors “shall respond to and
take reasonable steps to investigate all consumer power quality complaints and report
to the consumer on the results of the investigation.”4 These and other Code
stipulations represent the minimum conditions that an electricity distributor must meet in
carrying out its obligations to customers under its licence, the Ontario Energy Board Act,
1998 and the Electricity Act, 1998.
As noted earlier, the purpose of the Code amendments attached here as Appendix A
(the "Amendments") is to establish standards and procedures designed to meet the
objective set out in the Directive of ensuring that “electricity service to farm customers,
in relation to ‘tingle’ or ‘stray’ voltage, is of a quality that does not unduly impact the
operation of the farm”.
Stakeholder Comments on the Proposed Amendments
In considering measures that could be implemented in response to the Minister’s
Directive, the Board has been assisted by the input of stakeholders and stakeholder
groups, including customers, distributors and agri-industry associations.
A total of 21 written comments on the Proposed Amendments were received,
expressing various views on the Board’s proposals in general or with specific elements
thereof. Some stakeholders provided written comments on one or more background
issues that in their view are related to the proposals; others focussed on specific
elements of the Proposed Amendments. While all written comments were considered,
the main focus of the review below is on those that in the Board’s view needed to be
addressed by way of either clarification or, where determined to be warranted, a
revision to the Proposed Amendments.
1.

Scope of the Proposed Amendments

Reflecting views similar to those received in response to the DP, several participants
expressed various concerns with the Board’s approach to the Proposed Amendments
including various aspects related to scope. The Board notes in particular comments
expressing the concern that because the Proposed Amendments apply only to ‘livestock
farm customers’ as defined therein, other customers with power quality concerns may
not be equally well served. To be clear, the Amendments in no way alter distributor
obligations under the Code, including obligations to respond to customer complaints in

3
4

The Code; s. 4.1.1.
The Code; s. 4.1.3.
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relation to any power quality issue that is not ‘farm stray voltage’ as defined in the
Amendments.
In general, as expressed by the Board in the October Notice, the Board’s approach to
the Amendments could be revisited if warranted in view of emerging information,
including developments in the areas of science, technology, and regulatory safety.
2.

Distributor costs

Several written comments mentioned distributor costs associated with implementing the
Proposed Amendments, specifically the cost of investigations and remediation. The
Board’s view, as stated in the October Notice (at p. 22) is that a distributor’s costs would
change only insofar as activities prescribed in the Amendments differ from a distributor’s
current practice.
For instance, the potential increase in the cost of investigations associated with carrying
out the distributor investigation procedure is limited by the restricted scope of the
procedures prescribed: to determine whether and if so to what extent a distributor’s
system is contributing to farm stray voltage levels on a farm. It is therefore the Board’s
view that this procedure can be easily and cost-effectively integrated into pre-existing
distributor investigation practices.
3.

Comment on proposed amendment to section 4.1.3

It was suggested in one written comment that the proposed amendment to section 4.1.3
be revised to explicitly identify farm stray voltage complaints as power quality
complaints. The current language of this section refers, by inference to any power
quality complaint including farm stray voltage complaints, so no further clarification is
required.
4.

Comment on proposed amendment to section 4.1.4

A stakeholder suggested that the revision should be withdrawn to ensure consistency in
terms of distributor discretion in seeking reimbursement of investigation costs from
customers with similar types of power quality problems. The purpose of a farm stray
voltage investigation conducted under section 4.7 is to determine whether and if so to
what extent a distributor’s system is contributing to farm stray voltage levels on a farm.
The Board remains of the view that it is appropriate in the circumstances for the
distributor to be responsible for the cost of such investigations.
5.

Comments on proposed section 4.7.1

Several written comments raised concerns about one or more of the definitions included
in section 4.7.1. In most cases, the Board expects that these issues have been
resolved by the additional definitions included in Appendix H (see section H.2).
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The Board notes, however, one comment that pointed out that the definitions should
recognize that the water in a water bowl or trough could be a potential point of contact
with animal contact voltage, quite apart from the water bowl or trough itself. While the
Board feels a revision to section 4.7.1 is not needed, the Board has revised one of the
definitions included in Appendix H to provide the needed clarity, as follows:
From

“animal contact point” means an object or surface an animal can contact
physically, such as the pavement, a metal stall stanchion, a metal object in a
barn or milking parlour, a water bowl or trough or earth;

To

“animal contact point” means an object or surface an animal can contact
physically, such as the pavement, a metal stall stanchion, a metal object in a
barn or milking parlour, a water bowl or trough, water in a bowl or trough, or
earth;

Another written comment reflected a distributor’s concern that in order to comply with
certain provisions of the Proposed Amendments, ‘livestock farm customers’ as defined
in this section would have to be identified. The Board is of the view that all provisions of
the Amendments involving the transmission of information to livestock farm customers
(other than to those who have submitted a complaint, who are identified in the process
of doing so) can be met through methods typically used by distributors to communicate
with all customers.
6.

Comments on proposed section 4.7.2

Several comments were received on section 4.7.2, focussing on either the form or
content of the information livestock farm customer provides to a distributor when making
a request or complaint related to farm stray voltage. As to the form of the information,
the Board does not believe that it is necessary to mandate that a farm stray voltage
complaint be made in writing. However, the Board confirms that a distributor may, as
part of its customer response procedure, require that the complaint be in writing if the
distributor considers that to be appropriate.
Section 4.7.2 relates specifically to the information that must be provided in order to
trigger the initiation of an investigation, and the Board remains of the view that it is
appropriate for a distributor to identify in its customer response procedure the types of
information that will be required for this purpose. However, the Board expects that the
information required to initiate an investigation will not include the information that
distributors are expected to solicit from the livestock farm customer once an
investigation has been commenced (see Appendix H sections H.4.4 and H.5.1.1(2)).
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7.

Comments on proposed section 4.7.3

Generally, written comments on section 4.7.3 - echoing those received in response to
the DP - argued in favour of higher or lower thresholds. The Board’s view, as set out in
the October Notice, is that the thresholds mentioned refer to current and voltage levels
beyond which there can potentially be an undue impact on livestock farm operations.5
8.

Comments on proposed section 4.7.4

In written comments that mentioned section 4.7.4, a distributor expressed the concern
that it may be difficult or impossible to identify the specific sources or causes of the very
low levels of animal contact voltage specified. Another stakeholder observed that the
section does not limit the amount of time distributors have to take such steps as may be
required to ensure that distributor contributions do not exceed the levels indicated.
The Board understands that circumstances and conditions may in fact make for a
degree of difficulty diagnosing and resolving a given case. In considering fixed
timelines for resolving (as distinct from responding to) individual farm stray voltage
cases, the Board has accepted the view that the individual nature of each case
precludes an approach that assumes all cases can be resolved within a specific period.
That being said, the early establishment of distributor/customer communication lines
would, in the Board’s view, help to alleviate customer uncertainty in situations where
predictability is preferred.
9.

Comments on proposed section 4.7.5

Written comments on section 4.7.5, reflecting many of those previously received in
response to the DP, focussed on personnel training and qualifications. In the October
Notice, the Board expressed the view – which provides the basis of this section - that
professionally qualified persons (whether distributor employees or contractors) should
be responsible for farm stray voltage investigations involving distributor-owned facilities,
including any activities related to remediation of distribution system contributions to
ACC/ACV at animal contact locations.6
However, the Board also noted in relation to written comments received on the DP that
by all accounts it is important that investigation and remediation activities carried out by
or on behalf of the distributor be informed by a thorough understanding of on-farm
conditions that have a bearing on farm stray voltage situations.7 The Board recognizes
that understanding on this level, while facilitated through training processes, is likely
best obtained through experience, which is necessarily a function of time. The Board
also notes that experience can be shared, underlining the importance of fostering interrelationships among rural distributors, livestock farm customers and their electrical
contractors; and other agri-industry stakeholders.
5

The October Notice; pp. 4 – 5.
The October Notice; p. 13.
7
See also the discussion under items 23 and 24, below.
6
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10.

Comments on proposed section 4.7.6

Written comments that mentioned section 4.7.6 were generally supportive of the
approach either in light of the general content specified for the procedure or because of
the stipulation that it be made available to livestock farm customers.
11.

Comments on proposed section 4.7.7

Several written comments mentioned section 4.7.7. One interested party noted
that information recorded and retained by distributors could be useful to the
distributor for training staff in investigation techniques, especially where case
information could illuminate how “more difficult” situations were addressed. The
Board shares this view.
Another written comment suggested that the Board set out in this section the length of
time distributors must retain all records in relation to farm stray voltage complaints and
investigations. The Board notes that the Electricity Reporting and Record Keeping
Requirements in relation to written complaints received by distributors require that
distributors retain these records for a period of two years. However, the Board
considers five years to be the appropriate retention period for farm stray voltage records
given that farm stray voltage investigations of the nature contemplated in the
Amendments are new, and that it may be some time before results can be completed
and reviewed as required. The Board may, in the future, decrease the retention period
if warranted.
In considering the above, the Board also noted that for completeness and assurance
purposes this section should also include a reference to the Investigation Report and
documentation specified in Appendix H. Accordingly, and recognizing that the required
content of the Investigation Report overlaps in part with elements of the original text of
section 4.7.7, the Board has revised the section as follows:
From

4.7.7 A distributor shall record, retain and provide to the Board, on request
and in the form and manner required by the Board, the following information:
a) the name and contact information of each livestock farm customer
that submits a farm stray voltage complaint to the distributor, the date
of the complaint and the date on which the matter was considered
closed by the distributor; and
b) for each farm stray voltage investigation initiated by the distributor:
-

site information for the livestock farm customer’s farm, including location;
the identity and design characteristics of the circuit(s) supplying the site;
and distance of the site from the circuit substation and from the end of the
circuit;

-

test measurement values recorded in the process of conducting the
investigation and of any required remediation activities; and
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-

To

identified ACC or ACV source(s) and distribution system contribution
levels; any remediation measures taken; and the total cost of the
investigation and of any remediation measures taken.

4.7.7 A distributor shall record, retain for a period of five years and provide to
the Board, on request and in the form and manner required by the Board, the
following information:
a) the name and contact information of each livestock farm customer
that submits a farm stray voltage complaint to the distributor, the date
of the complaint and the date on which the matter was considered
closed by the distributor; and
b) for each farm stray voltage investigation initiated by the distributor:

-

site information for the livestock farm customer’s farm, including
location; the identity and design characteristics of the circuit(s)
supplying the site; and distance of the site from the circuit
substation and from the end of the circuit;

-

an investigation report prepared in accordance with Appendix H,
together with all other documentation required by Appendix H to
be prepared; and

-

identified ACC or ACV source(s) and distribution system contribution
levels; any remediation measures taken; and the total cost of the
investigation and of any remediation measures taken.

12. Comments on proposed section 4.7.8
Section 4.7.8 was mentioned in several written comments, two of which included offers
to cooperate with distributors in preparing content for the information packages to be
provided to livestock farm customers. The Board expects that distributors will leverage
these resources to help tailor the form and content of the information specified to meet
livestock farm customer needs.
Comments from some interested parties focused on the ways and means whereby
distributors might reach ‘livestock farm customers’ for the purposes of section 4.7.8.
Consistent with the Board’s views as mentioned above in relation to section 4.7.1, the
section does not require, nor does the Board expect distributors to identify and target
livestock farm customers individually.
13. Comments related to proposed section H.1 – Application and Scope
In written comments received prior to the issuance of Appendix H for comment it was
noted that when it comes to addressing individual farm stray voltage cases, distributors’
investigation and remediation procedures are based to a certain extent on their
individual corporate characteristics. Two ways of ensuring Appendix H is consistent
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with these individual distributor approaches were suggested: 1) design Appendix H to
accommodate existing distributor practice; and 2) review and approve each distributor’s
procedure to ensure it meets Board goals and objectives.
The design of Appendix H reflects the first approach. It is intended to provide the basis
for a consistent approach to the accurate determination of the contribution from the
distribution system to total measured farm stray voltage at animal contact locations.
Accordingly, the Board expects that Appendix H will become part and parcel of a
distributor’s overall approach to addressing farm stray voltage complaints.
14. Comments on proposed section H.3 – Safety
Written comments on this section included a concern that section H.3(2) would result in
the suspension of investigations where stray voltage symptoms are especially severe
due to investigator concerns with safety hazards. The Board’s intention is to safeguard
against electrical safety hazards at the site. In order to make this clear, the Board has
revised section H.3(2) as follows:
From

(2) If an investigator reasonably believes that a significant or immediate
safety hazard is posed by conditions at the site…

To

(2) If an investigator reasonably believes that a significant or immediate
electrical safety hazard is posed by conditions at the site…

15. Comments on proposed section H.4.1 – Measuring and Recording Devices
Written comments on measuring and recording devices included suggestions that other
devices be specified. Comments also suggested that device specifications for
resolution and accuracy needed to be adjusted to match those of devices on the market
suited in certain cases to taking measurements in outdoor environments.
Regarding the first issue, the Board is satisfied that the devices contemplated in
Appendix H for measuring and recording animal contact voltage are well suited and
sufficient to meet the requirements of the Amendments. To be clear, distributors may
use additional measurement devices for any purpose, but must use devices that meet
the specifications of section H.4 for measuring the quantities documented pursuant to
Appendix H.
Regarding the second issue, the Board reviewed the specifications for resolution and
accuracy relative to all of the required measurements set out in Appendix H as originally
proposed and noted that the measurement of ‘load box current’ (H.5.2.1(5) item 2)
requires the use of a device meeting standards for instruments used in outdoor
environments. Since the required measurement is not an “animal contact voltage”
measurement, the Board has determined that it is not necessary, as set out in section
H.4.1(3) that the instrument used for the measurement meet the resolution and
accuracy requirement otherwise specified for devices used for animal contact voltage
measurement (see section H.4.1(1)).
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Accordingly, the Board has revised section H.4.1(3) as follows:
From

(3) Current Measurement - A clamp-on ammeter, a digital multi-meter with
clamp-on device or an in-line ammeter shall be used to measure current.
Such instruments shall meet the resolution and accuracy requirements
specified in section H.4.1(1), shall be capable of separating and
independently measuring alternating current (AC) and direct current (DC) and
shall measure the true current.

To

(3) Current Measurement - A clamp-on ammeter, a digital multi-meter with
clamp-on device or an in-line ammeter shall be used to measure current.
Such instruments shall have a nominal accuracy of five percent or less, shall
be capable of separating and independently measuring alternating current
(AC) and direct current (DC) and shall measure the true current.

16. Comment on proposed section H.4.2 – Load Box
In relation to Appendix H section H.4.2, an interested party suggested that
investigators could make use of the farm 240 V load for the distributor
contribution test as a less costly and safer alternative to a ‘load box’. It is the
Board’s understanding that although this approach would avoid the cost of a load
box, it assumes there are no faults associated with the 240 V farm load. Turning
the farm ‘off’ and using a load box for the purposes of the test assures a
repeatable, accurate measurement. As for safety considerations, it is expected
that load boxes used for this purpose will be designed and constructed to meet or
exceed applicable safety standards.
17. Comments on proposed section H.4.3 – Other Equipment
Two items specified in the list of ‘Other Equipment’ were mentioned in written
comments. One interested party considered impractical the use of long leads (item
H.4.3(2)) for the purpose of extending the reach of recording device leads to animal
contact points or other measurement points connected simultaneously to the same
device. It is the Board’s understanding that with proper training in how to arrange and
mechanically protect long leads, this matter can be overcome.
In considering the above issue, however, the Board noted that section H.4.3 could be
refined so as to ensure investigators are equipped with wire suitable for use as long
leads but more suitable for situations where on-farm sources of electrical interference
could affect data measurement. Accordingly, the Board has revised section H.4.3 as
follows:
From (2) Three 50 m reels of insulated #14, #16 or #18 stranded wire. Equip one end
of each roll of wire with a stainless steel hose clamp or an alligator clip of
suitable size to connect to the ground rod. Equip the other end with a banana
plug capable of connecting to the measuring instruments used.
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To

(2) Two 50 m reels of insulated #14, #16 or #18 stranded wire. Equip one end of
each roll of wire with a stainless steel hose clamp or an alligator clip of
suitable size to connect to the ground rod. Equip the other end with a banana
plug capable of connecting to the measuring instruments used.
(3) One 50 m reel of insulated #14, #16 or #18 twisted, shielded pair stranded
wire. At one end, equip one wire with a stainless steel hose clamp and the
other wire with an alligator clip of suitable size to connect to the copper plate.
At the other end equip each wire with a banana plug capable of connecting to
the digital recording device used.

Another concern was related to the requirement that a shunt resistor be used for animal
contact voltage measurements, or that a 500 Ohm resistance value is specified for the
shunt resistor (item H.4.3(9) in Appendix H as originally proposed). In relation to the
first concern, the Board understands that open circuit measurements may vary with
design characteristics of the device used; adding a resistor renders the readings
consistent.
As for the resistance value of the resistor, the Board notes that 500 Ohms is prescribed
or otherwise applied in other jurisdictions for the same or similar purposes as intended
here.8 The 500 Ohm value has been set to represent the sum of 1) the body resistance
of a ‘generic’ animal (including but not exclusive to dairy cows); and 2) the resistance of
‘generic’ animal contact points included in the circuit. To be clear, the Board
understands that these values vary from animal to animal (and species to species) and
from one animal contact point to another, and therefore accepts that the 500 Ohm value
may not represent the actual ‘body + contact’ resistance for individual animals in
specific animal contact locations.
18. Comments on proposed section H.4.4 – Test Scheduling
Potentially conflicting concerns were expressed related to the scheduling of tests
(Appendix H section H.4.4). One view is that where the underlying conditions
responsible for the distributor’s contribution to ACC/ACV are variable or intermittent, it is
critically important that investigators recognize this and adjust the timing of tests
accordingly. On the other hand, the need to perform tests outside normal distributor
business hours could, according to another comment, affect the cost of investigations.
The Board considers it to be in the long term best interest of both distributor and
customer that tests be scheduled so as to capture maximum actual distributor
contributions to animal contact voltage. Section H.4.4 addresses this issue by ensuring
the investigator combine knowledge of the normal operation of the circuit serving the
customer with information the customer may be able to provide as to conditions –
including weather and timing - that may need to be accounted for when scheduling and
conducting the tests.

8

See BDR 2008; pp. 39; 42; 51.

EB-2007-0709

Ontario Energy Board
-12-

19. Comments on proposed section H.4.7 – Investigation Report
Appendix H section H.4.7 specifies that an ‘Investigation Report’ be provided by the
distributor to the livestock farm customer. One written comment suggested that 1) the
report envisaged should be prepared by the distributor in a manner that livestock farm
customers and their electrical contractors can readily comprehend; and 2) that the
report should be transmitted to the customer as a matter of course. In relation to the
first concern, the Board expects that while the detailed data collected by the distributor
in the investigation process may be used by the livestock farm customer’s electrician to
diagnose and/or correct any on-farm sources of animal contact voltage indicated, the
report “summary and explanation of the test results” mentioned should also be
comprehensible to the customer.
Regarding the concern that investigation reports would not be provided by the
distributor to the customer unless requested, the Board would draw attention to section
H.4.7(3), which clearly states that “The distributor shall promptly provide a copy of the
written report to the livestock farm customer.” In considering this matter, however, the
Board determined that very little extra cost would be associated with providing the
report, including documented and recorded data, in both paper and electronic formats.
In view of both of the concerns mentioned above, the Board has revised section
H.4.7(2) as follows:
From (2) The written report shall contain… a summary and explanation of the test results; and
a brief description of any remediation measures taken… .
(3) The distributor shall promptly provide a copy of the written report to the livestock
farm customer. Electronic copies of recorded measurement data shall be made
available to the livestock farm customer upon request.
To

(2) The written report shall contain… a summary and explanation of the test results in
plain language; and a brief description in plain language of any remediation
measures taken… .
(3) The distributor shall promptly provide copies of the report and the recorded
measurement data in both paper and electronic format to the livestock farm
customer.

20. Comments on proposed section H.5.1.1 – Animal Contact Test
One comment suggested that using ACV measurements to select animal contact
locations suitable for extensive testing purposes is inappropriate because such
measurements are not readily comparable or repeatable due to the influence of factors
that affect contact resistance. As an alternative, it was suggested that the ratio of
neutral to earth voltage (NEV) to animal contact voltage (ACV) be used.
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In considering this suggestion, the Board notes that section H.5.1.1(4) prescribes a
procedure for minimizing contact resistance in order to facilitate comparability and
repeatability.
21. Comments on proposed section H.5.1.2(7) – Data Recorded
In a comment submitted prior to the issuance of Appendix H for comment, the ratio of
NEV to ACV was suggested as a method whereby ACV could be calculated, rather than
measured directly as prescribed in the Farm Stray Voltage Test. The basis of the
suggestion was that this approach would avoid the practical difficulties associated with
taking ACV measurements over a number of hours using long leads between the animal
contact points and recording device.
In considering this approach the Board notes that it assumes that during the test period
no on-farm sources begin or cease contributing to ACV, potentially altering the
NEV/ACV ratio from the pre-determined value. It is the Board’s understanding that
recording both ACV and NEV directly provides the best indication of how NEV and ACV
move together under dynamic on- and off-farm operating conditions.
22. Comment on proposed section H.5.1.2(6) – Measurement Interval
It was suggested in one written comment that where the data recorded during the Farm
Stray Voltage Test are judged to be affected by a random electrical event (e.g. a
temporary fault) or ‘transient’, the measurement should be disregarded for test
interpretation purposes. It is the Board’s understanding that since digital recording
instruments measure all values over the pre-set recording interval, but report only the
average value for the interval, the impact of short duration electrical events will be
minor. The impact of events sufficiently long to affect the results, on the other hand,
should be included for interpretation purposes.
23. Comments on proposed section H.5.1.2(8) – Test Duration and Continuity and
section H.5.2.1(3) – Time of Test
The Board notes that concerns similar in focus to that mentioned above in
relation to section H.4.4 (‘Test Scheduling’) were repeated in a written comment
referring to sections H.5.1.2(8) and section H.5.2.1(3). The comment suggested
that investigators should endeavour to ensure that the duration and timing of
testing account for conditions resulting from intermittent and/or variable sources
of distributor contributions to ACV on the farm.
In designing Appendix H, the Board recognized that in relation to the ‘Distributor
Contribution Test’ in particular, it would be unreasonable to require the distributor
to ensure that the test is conducted under precisely the same system operating
conditions as were responsible for the highest ACV level recorded during the
‘Farm Stray Voltage Test’.
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Accordingly, the Board chose to include in the method of calculating the
distribution system contribution to ACV (i.e. VccD) provided in section H.5.2.2(3)
an adjustment factor intended to account for the potential difference in operating
conditions between those present at the time of the test, and those present at the
time the highest ACV value was recorded during the ‘Farm Stray Voltage Test’.
24. Comments on proposed section H.5.2.2 – Distributor Contribution
Calculations
Some written comments focussed on the methods described in section H.5.2.2
whereby distribution system contributions to ACV (i.e. VccD) are determined.
One comment indicated that the formula used to calculate VccD for farms with
single phase service would, under certain conditions, overestimate distributor
contributions to ACV, potentially resulting in remedial actions by the distributor
that would fail to resolve the problem.
As explained above, the Board’s rationale for adopting the calculation method
described in section H.5.2.2(3) is that it permits distributors to conduct the
‘Distribution Contribution Test’ cost-effectively while still accounting for potential
differences in system operating conditions between those present at the time of
that test and conditions associated with the highest ACV value recorded during
the ‘Farm Stray Voltage Test’.
The Board generally agrees with the view that the calculation method presupposes that on-farm sources do not contribute to ACV in a manner that would
unduly affect the results of the ‘Distribution Contribution Test’ and associated
calculation of VccD. However, the characterization of this as a factor that would
limit the application of the formula reflects, in the Board’s view, a possible
misapprehension as to how Appendix H is to be applied by distributors.
The Board expects that an investigator will carry out an investigation with due
care and attention to accuracy. Where testing - either as prescribed by Appendix
H or any additional testing undertaken by the distributor for the purpose of
responding to a complaint - indicates that the operation of on-farm electrical
devices or of the farm wiring system or elements thereof may unduly influence
the accuracy of test measurements, including the Distributor Contribution Test,
the Board expects that the investigator will bring this information to the attention
of the livestock farm customer and/or the customer’s electrical contractor and
that the issue will be resolved. If the distributor determines that the impact on
test measurements was material, once the issue has been resolved, the
distributor should re-start or repeat the test or procedure specified in Appendix H
in order to obtain more accurate test measurements and results. While the
Board is not persuaded at this time that a revision to Appendix H is needed to
reflect this view, the Board is prepared to re-consider the matter as and when
circumstances warrant.
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Other written comments observed that the potential presence of unbalanced
single phase loads on farms with three phase service might invalidate the
method prescribed for determining VccD for three phase farms (section
H.5.2.2(4)). The Board considers impractical and in any event beyond the scope
of Appendix H any alternative that contemplates the fabrication of load boxes
customized so as to measure distributor contributions to ACV for farms with three
phase service and specific combinations of load types and sizes. Moreover,
such an approach may undermine the benefit in terms of repeatability and
comparability from farm to farm of employing a uniform method to all farms.
25. Comments related to Remediation & Remediation Measures
Several written comments revisited an issue related to distributor discretion regarding
remediation measures. This issue was addressed in the October Notice, which
explained the Board’s rationale for allowing that distributors should have discretion over
the choice of approach to remediation.9 Consequently, the matter was not mentioned in
the Proposed Amendments. The position of the Board on the issue, including where
appropriate the use of neutral isolation devices, is that distributors have discretion as to,
and shall be accountable for, choosing an appropriate and cost effective way to address
distribution system contributions to animal contact voltage.
26. Comments related to investigating on-farm ACC/ACV sources
Some written comments raised concerns about situations wherein a farm stray voltage
problem is caused directly by a third party. The Board’s views on this subject are based
on the rationale applied to the issue as to whether distributors should be responsible for
identifying on-farm sources of animal contact voltage, stated by the Board in the
October Notice:
… it is appropriate that distributors be responsible for identifying and
addressing distribution system sources of farm stray voltage. This is in
keeping with a distributor’s mandate and functions in relation to ownership
and operation of its distribution system. It is also the Board’s view that
responsibility in relation to farm stray voltage that arises from sources
other than a distribution system should remain with the livestock farm
customer.10
The Board’s view as indicated above applies to both on-farm sources contributing to
ACV, and to direct contributions from third party sources (as distinct from indirect third
party contributions by way of the distributor’s system, in which case the distributor is
responsible and these Amendments apply).
This approach should not be interpreted to mean that distributors are prohibited from
providing relevant information regarding third party source contributions to farm stray
9

The October Notice; pp. 18 - 19.
The October Notice; p. 21.
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voltage to the farm customer and/or the customer’s electrical contractor. In fact, where
an investigator concludes or infers from information generated as part of an
investigation conducted under the Amendments that a third party source is or may be
contributing directly to ACV, the Board expects that this information will be provided as
part and parcel of the Investigation Report.
27. Comments related to Coming into Force
One written comment expressed concern that the 90 day period allotted between the
publication of the Amendments and the date on which they would come into force is
insufficient to accommodate distributor preparations for implementation. In view of the
lengthy period over which the various elements of the Proposed Amendments have
been examined in some detail, the Board is not persuaded that additional time is
needed.
Coming into Force
The Amendments to the Distribution System Code as set out in Appendix A will come
into force 90 days from the date on which they are published on the Board’s website
after having been made by the Board.
This Notice, the March 31, 2009 Notice, the October 31, 2008 Notice, and the
comments of interested parties are available for public viewing on the Board’s website
at www.oeb.gov.on.ca and at the office of the Board during normal business hours.
If you have any questions regarding the Amendments described in this Notice and set
out in Appendix A, please contact Stephen Cain at 416-440-8144. The Board’s toll free
number is 1-888-632-6273.

DATED at Toronto, June 16, 2009.
ONTARIO ENERGY BOARD

Original Signed By
Kirsten Walli
Board Secretary

Attachments
Appendix A – Amendments to the Distribution System Code
Appendix B – Proposed Amendments to the Distribution System Code (showing
revisions)

