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Introduction

Ontario Federation of Agriculture has reviewed the OEB Staff Paper on Stray Voltage.   The paper is a thorough review and sets out clear options for action.

OFA is pleased with the approach taken. 

In the comments which follow OFA notes a few areas where additional information would be useful and responds to each of the proposed options for action with a preference and reasons for that preference.  

General
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The report (starting on page one) refers to stray voltage being the difference in potential, then in brackets, generally agreed to be 10 volts or less, and continuing to say between two points that a farm animal could contact at the same time.  The reference to 10 volts or less, though accurate, can be confusing.  It may be better to say that any difference in potential sufficient to be noticed by an animal when it makes simultaneous contact with an unintended source of power and a ground is stray voltage.   

Page 4

To better understand how stray voltage happens, it may be useful to list potential or common causes:

Voltage going to ground from

1 a return neutral

2
an imbalanced 120 V circuit

3
a faulty circuit

4
from electric fences, and 
5
voltages from other power lines inducing a current on a return neutral which then goes to ground, and 
6
voltages which originate from phones, pipelines, radar sites, transformers, neighbouring customers and go to ground and re-appear in a barn. 

Some of these currents enter the barn via the neutral at the barn service

Some enter a barn through the soil and the barn floor or via a pipe or conduit

Some originate in the barn as a consequence of a wiring fault

Some may originate in equipment and carried in milk lines when full of milk 
Some may be induced in a barn by a nearby power line or rarely by natural causes such as high winds.  

The purpose of a list is to demonstrate the complexity, defuse any rush to blame and to help ensure that proposes corrective measures, information packages etc. are more likely to address the complexity and range of causes. 
And it is probably useful to outline Ohm’s law and the conclusion that there will be currents on everything that electricity comes in contact with in proportion to their conductivity and the voltage of the various sources.  This would make it clear that stray voltage is inevitable and has to be managed.  
Page 5

The Minister’s Directive uses the term ‘unduly impact the operation of the farm’. 

Some examples of undue impacts may be useful- 

Increased costs beyond the normal bounds of control

Increased somatic cell count

Decreased production

Mortality or fall in fecundity 

Vet bills

Mitigation costs – straw, pumping, 

Accelerated decline of animals forcing faster replacement of breeding animals 
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In considering investigative procedures it is important to aim for procedures which will reliably lead to a definite conclusion.   The aim should be to have tests which determine first if there is stray voltage and then to find or eliminate the possible causes. 
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Various jurisdictions set minimum response times.  The response requirements should not be so much in terms of start times (e.g. must start tests within 5 days of being noticed), rather they should stipulate that tests must be complete within 30 days of receiving notice.  Completion is more important than starting times.   With respect to remediation, different remedies will take different amounts of time.  

When remedies that are likely going to take 2 to 10 months are suggested, then there should be an obligation to provide some sort of intermediate remediation.  (Assistance with on site generator, barn drying, extra grounding etc.) 
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The comment that NEV is easy to measure, but a poor indicator of problems is very useful. 

Responses to Issues 
1 What indicator should trigger action?

The action threshold should be measured at the point(s) of animal contact. 

There are a hierarchy of triggers.  First there must be livestock and secondly the livestock must be demonstrating behaviour or performance consistent with the presence of stray voltage.  These conditions will trigger tests.   It is not clear from the discussion that there will always be substantial NEV where there is stray voltage.  But there will always be an animal contact voltage where there is stay voltage.  Therefore animal contact voltage or animal contact current should be the trigger for remedial action in a barn.  If there is an animal contact voltage, there should be measurements of NEV as those measurements will help determine LDC contributions and may trigger remedial action on the grid.  

2 What should the numerical thresholds be? And

3 Should the thresholds be the same for all livestock?

For large animals (adults over 150 kg.) the triggers should be 2 mA at point of contact.  (cattle, horses, elk, deer, llamas, alpacas, hogs)

For small animals (adults under 150 kg.) the trigger should be 5 mA at point of contact. (goats, sheep, poultry)
If the LDC contribution is more than ½ of the trigger value, regardless of the measured NEV, then the  to LDC should be obliged to take corrective action on its lines or undertake the full cost of correction on the property. 
4 Should investigation procedures be prescribed?

Measurement of NEV at service transformers and panels can likely be prescribed.  Measurements which ascertain LDC and customer contributions should be required.   
Measurements which detect and estimate third party contributions (neighbours, pipelines, phones are useful.  Prescribing the methods for these measurements may be more difficult as they will likely be situation specific. 
Animal contact measurements can be outlined in terms of what test regimes provide adequate simulation of contacts, separation distances and resistance for various species.  

It is possible to set out criteria that have to be met to do various tests successfully without prescribing the details of how the tests are done.  
It is important that measures be made to determine the source of stray voltage (from the grid, on farm, from the soil, induced from some other conductor) be made in a way the leads to a reliable determination of source and power.
5 Should distributors be obliged to do on farm testing?
The logic is that if there is stray voltage there will be animal contact voltage, but there will not necessarily be elevated NEV at the transformer or panel.   On farm, animal contact testing is required to determine if there is stray voltage and NEV measures are needed to determine if there is an LDC contribution.   Animal contact testing is on farm testing, is essential and should be required of the LDC.

If the NEV tests and tests for third party ground currents that might also implicate LDC sources, indicate that the LDC is responsible for less than ½ of the action threshold acv, then the LDC should not be required to do further in barn tests of such things as wiring faults, load balances etc. 

Where the NEV tests indicate that the LDC contributes ½ or more of the threshold acv, then the LDC should be responsible for ½ the cost of the additional in barn tests.   These tests may reveal faults for which the farmer, the LDC or a third party are responsible. The third party is likely not an OEB regulated entity and can only be compelled to assume responsibility if sued.   In the interests of moving to rapid resolution, it is useful that the LDC be obliged to assume costs where there is a third party.  If there is to be a suit to recover costs, it is better that the LDC rather than the farmer launch that suit, with or without the farmer as a co-plaintiff.      

6 Specialized training required or not?

A course of training with suitable curriculum should be recommended.   For example: 

i)
½ day review of theory

ii)
½ day review of wiring possibilities associated with stray voltage

iii) 
2 days examination of barns, transformers (past and active sites) 

7
  Recommend minimum training standards?

Recommending that the courses be provided by duly certified colleges or universities and that they have some minimum duration and content is reasonable. Requiring these details should not be needed. 

8
   Require certification?

If the training is only to be recommended it is difficult to require certification.

9
Customer response procedure, required or not?

Farmers are no keener on regulating others than we are on being regulated ourselves.  Some LDC’s are more used to dealing with farm customers than others.  Prescribing a response procedure is unlikely to help meet the wide variety of circumstances that will arise over time or help LDC’s that are have less contact with farm customers become better used to working with those customers.  There should be a procedure, but it should not necessarily be the same procedure everywhere.   
10 Stray Voltage Record Keeping by LDC’s

OFA suggests that LDC’s keep records of 

· when a complaint was received, 

· what tests were made and when, 

· what the tests showed 

· what actions were taken as a result and when

· who paid for that work and how much, and 

· measurements made after the actions to determine if the actions were effective, and what those tests showed.  

These records should be available to the OEB when requested. 

11 Should LDC Choice of Remediation Methods Be Restricted? 

Some safety restrictions, prohibitions or limits on the use of isolation devices and disconnecting the return neutral to a service are likely in order. 
It should be borne in mind that there are safety risks associated with untended or as yet undetected stray voltage.  If voltages can stun a cow or a horse (and they have) then a person on a horse or handling stock near stray voltage is at risk. 
On page 95, in option a, a comma and the word ‘effective’ should be inserted after the word ‘effective’.  Remedies ought to be safe and cost effective and these should be selected from effective remedies.  Cost effective is not the same as effective.  Many remedies are not effective. 

In general LDC’s should be free to choose remedies that work.  In order to choose cost effective remedies it is probably necessary that the LDC examine neighbouring services to determine if there is a more widespread problem or if some remedies would create problems for neighbouring customers.  Cost effective choices will be contextual, and the context (the neighbours) must be examined.  

12 Providing Information to Farmers
It is important that farmers be provided with information on detecting and correcting stray voltage.  This can be required.  Whether the information be by ads, distributed DVD’s, on web sites should be a matter of cost effectiveness and not subject to a detailed requirement.   
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