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Our 2012 Christmas Meeting by Jack Ball
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Past President, Electrical Inspector’s Association

For the 20 twentieth year, the Electrical Inspector’s
Association had a great Christmas dinner meeting,
and gave away lots of door prizes. Santa Len came
up with the great idea to have a silent auction. An
amazing $4,300.00 was raised for the CKNW
Orphans Fund. Wow! Way to go Len! 99 people
attended the dinner. The prizes were donated by
many contractors, businesses and individual members. This article
has been written to show the Electrical Inspector’s Associations
appreciation to the following people and organizations for their
generous support making the meeting another grand success. Our
apologies if we missed anyone. If so, please let Len know and we
will acknowledge your support in our next newsletter.
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The generosity of the group came to light when the money for the 50/50 draw for the Canuck
Place Children’s hospice fund raising was counted. $313.00 dollars was raised through the
sale of 50/50 tickets. Mr. Rob Romaniuk of Elworthy Electric was the lucky winner of the
50/50 draw.
In closing, the executive would like to say a special thanks to Santa Len for obtaining many of
the door prizes himself and organizing them all to be given away. We would also like to thank
all those who attended the meeting and those who could not, but made a donation never the
less. Ho, ho, ho!
!

PAGE 2

THE INSPECTOR

MAY 2013

Message from the President
Thank you all for allowing me the privilege of serving as your President for this
term. I will do my best to continue with the excellent work done by your past
president Jack Ball and the entire Board of Directors.
Our Newsletter is once again being published and we will endeavor to make it
both informative and interesting. I encourage you all to come out to our next
meeting and to invite others to become regular inspector members or
associate members in our growing association. We will continue to promote a
safe environment for the people of BC.
Rick May

Submitted by Ark Tsisserev
from his article in the
IAEI NEWS March - April 2013
Apparently, there is some confusion on
this subject. Let’s tackle it step-bystep. Consumer’s service, a feeder
and a branch circuit are defined by the
Canadian Electrical Code as follows:
“Service, consumer’s - all that portion
of the consumer’s installation from the
service box or its equivalent up to and
including the point at which the supply
authority makes connection.
Feeder - any portion of an electrical
circuit between the service box or
other source of supply and the branch
circuit overcurrent devices.

Criteria for Selection of a
Rating of Service, Feeder
or Circuit
— Is there any confusion?
Photo Courtesy of Joseph Wages, Jr.

10 IAEI NEWS March . April 2013

!

www.iaei.org

Branch circuit - that portion of the
wiring installation between the final
overcurrent device protecting the
circuit and the outlet(s).”
Although each of these defined
portions of an electrical installation has
a different purpose, Rule 8-104 of the
(continued on Page 4)
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CE Code offers absolutely similar
fundamental requirements for a selection of a
minimum rating of a consumer’s service,
feeder or branch circuit.
This Rule also describes ampere rating as
follows:
“8-104(1) The ampere rating of a
consumer’s service, feeder, or branch circuit
shall be the ampere rating of the overcurrent
device protecting the circuit or the ampacity
of the conductors, whichever is less.”
It means that if the selected ampacity of
conductors (based on a particular ampacity
table) is, for example, 225 A but the selected
rating of the overcurrent device is 200 A, then
the ampere rating of such circuit (feeder or
consumer’s service) is 200 A.
So far, so good. But what are the main
criteria for selecting a rating of a circuit at a
specific value? What is the most important
reference point? Similarly to a selection of
the shoe size, which should be based on the
size of the feet (if we want some level of
performance and safety), selection of a circuit
rating should be based on the calculated
load.
Rule 8-104 provides following clarity on this
condition as well:
“8-104(2) The calculated load in a circuit
shall not exceed the ampere rating of the
circuit.”
It means that under no condition selected
conductors of a circuit should have ampacity
value less than the calculated load, or under
no condition the selected O/C device
protecting conductors of that circuit should
have a rating or setting at the value less than
the calculated load in the circuit.
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This Rule also provides criteria for
determination of whether a calculated load
should be considered continuous or not.
“8-104(3) The calculated load in a
consumer’s service, feeder, or branch circuit
shall be considered a continuous load unless
it can be shown that in normal operation it will
not persist for
(a) a total of more than 1 h in any two-hour
period if the load does not exceed 225 A; or
(b) a total of more than 3 h in any six-hour
period if the load exceeds 225 A.”
Therefore, only if it could be demonstrated
that a load does not persist for more than half
of the time period described in a condition (a)
or (b) above, such calculated load is
permitted by the Code to be considered as
non-continuous load.
In fact, the CE Code only considers total load
as non-continuous when such load is
calculated for a purpose of selecting service
conductors for a single dwelling or service/
feeder conductors for a dwelling unit in an
apartment building. All other loads are
considered by the Code to be continuous,
and appropriate demand factors should be
applied to those continuous loads.
Although Rule 8-104(2) mandates a general
criteria for selection of a circuit rating (i.e.,
that the calculated load in a circuit cannot
exceed ampere rating of that circuit), this
general criteria is additionally supplemented
by Subrules 8-104(4) and 8-104(5), and the
Code users should clearly understand which
particular Subrule should apply in each
specific case.
Subrule 8-104(4) states the following:
(continued on Page 5)
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“8-104(4) Where a fused switch or circuit
breaker is marked for continuous operation at
100% of the ampere rating of its overcurrent
devices, the continuous load as determined
from the calculated load shall not exceed
(a) 100% of the rating of the circuit where the
ampacity of the conductors is based on
Column 2, 3, or 4 of Table 2 or 4; or
(b) 85% of the rating of the circuit where the
ampacity of the conductors is based on
Column 2, 3, or 4 of Table 1 or 3.”
This means that if a fused switch or a circuit
breaker specifically marked for continuous
operation at 100% ampere rating of its O/C
device is selected for the installation, then
the size of conductors indicated in Tables 2
or 4 could be selected for that calculated load
based on criteria outlined in Subrule 8-104(2)
shown above, (i.e., provided that the
continuous load does not exceed the
selected ampacity of the circuit conductors).
This also means that if free air conductors
are intended to be selected for such
installation in accordance with Table 1 or 3,
then the continuous load under no condition
is allowed to exceed 85% of the selected
ampacity of conductors.
When a traditional (80% rated, readily
available off the shelf) fused switch or a
circuit breaker is specified for installation in a
circuit, then provisions of Rule 8-104(5) must
apply as follows:
“8-104(5) Where a fused switch or circuit
breaker is marked for continuous operation at
80% of the ampere rating of its overcurrent
devices, the continuous load as determined
from the calculated load shall not exceed
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(a) 80% of the rating of the circuit where the
ampacity of the conductors is based on
Column 2, 3, or 4 of Table 2 or 4; or
(b) 70% of the rating of the circuit where the
ampacity of the conductors is based on
Column 2, 3, or 4 of Table 1 or 3.”
In this case, the continuous calculated load
under no condition is allowed to exceed 80%
of the selected ampacity of conductors, if
Table 2 or Table 4 is used (i.e., when a multiconductor cable, or conductors in raceways
are intended to be installed), or the
continuous calculated load under no
condition is allowed to exceed 70% of the
selected ampacity of conductors – if Table 1
or 3 is used.
Subrule 8-104(6) warns the Code users of
ad- ditional conditions that may exist in
installation (i.e., high ambient temperature or
more than 3 conductors are installed in a
raceway), and that in these cases specific
derating factors must be applied.
“8-104(6) If other derating factors are applied
to reduce the conductor ampacity, the
conductor size shall be the greater of that so
determined or that determined by Subrule (4)
or (5).”
So, based on the discussion above, the
following conclusions could be made:
1. Rating of the circuit overcurrent devices
and ampacity of the circuit conductors shall
not have values smaller than the calculated
load of that circuit; and
2. If the calculated load in the circuit is continuous, this load cannot exceed 70%, or
80% or 85% of the rating of that circuit,
depending on the applicable requirements of
Rule 8-104(4) or 8-104(5).
(continued on Page 6)
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But what about a correlation between the
ampacity of circuit conductors and the
overcurrent devices protecting these
conductors? Does any requirement exist in
the Code for such correlation?
The answer to this question could found in
Rule 14-104(1) of the Code as follows:
“14-104 Rating of overcurrent devices
(1) The rating or setting of overcurrent
devices shall not exceed the allowable
ampacity of the conductors that they protect,
except
(a) where a fuse or circuit breaker having a
rating or setting of the same value as the
ampacity of the conductor is not available,
the ratings or settings given in Table 13 shall
be permitted to be used within the maximum
value of 600 A;
(b) in the case of equipment wire, flexible
cord in sizes Nos. 16, 18, and 20 AWG
copper, and tinsel cord, which are considered
protected by 15 A overcurrent devices; or
(c) as provided for by other Rules of this
Code.”
This requirement indicates to the Code users
that in general (except as it may be permitted
in other Rules of the Code), the rating or
setting of the circuit overcurrent devices are
not allowed to exceed ampacity of the circuit
conductors protected by such overcurrent
devices. This Rule also advises the Code
users that such general correlation requirement may be disregarded under provisions of
Table13, but only in those situations where
the standard rating or setting of the
overcurrent device of the same (or smaller)
value than the ampacity of the selected
conductors is not available.
!
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Let’s illustrate the above requirements of
Rule 8-104 and Rule 14-104 by a couple of
examples.
Example 1: A calculated load of a standalone building occupied by a restaurant is
300 A at 120/208 V.
The power to the
building is supplied by a buried 4 conductor
copper armoured cable installed by an
electrical contractor from the utility PMT to
the electrical service box containing a
standard 80% rated circuit breaker. The
circuit breaker is marked for the maximum
allowable termination temperature at 75 Deg.
C.
In this case, Rule 8-104(5(a) would have to
apply for selection of the ampacity of the
service conductors. Based on the calculated
load of 300 A the next standard value of the
conductors ampacity should be selected from
the 75 Deg. C column of Table 2, and this
value should be equal or more to the result
of multiplication of 300 A by 1.25, which is
375 A. From Table 2, the next standard
conductor ampacity meeting this requirement
is 380 A, and this ampacity will allow us to
select a cable sized at 500 MCM.
This
ampacity (and this cable size) will work for
the intended continuous calculated load if
there are no additional needs to de-rate the
assigned ampacity (i.e., due to the voltage
drop or high ambient temperature
requirements).
Now, we can select the trip setting of the
service circuit breaker based on the provision
of Rule 8-104(5)(a). As the trip setting cannot
be less than 375 A, then the next standard
setting allowed by Rule 14-104(1) should be
400 A, provided that such setting meets the
criteria mandated by Table 13.
Review of
Table 13 will allow the Code users to
ascertain that the conductors with ampacity
(continued on Page 7)
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values from 351 A to 400 A could be
protected by the overcurrent device set or
rated at 400 A. Thus, a circuit breaker with a
400 A frame and 400 A trip set will work in
this case.
Therefore, the rating of the service is
selected successfully for the continuous load
of the restaurant in our example 1.
Example 2: A calculated load of a single
dwelling (of a detached two storey house) is
178 A. An electrical contractor has lots of 4/0
aluminum 3 conductor armoured cable in
stock and wants to use it as the consumer’s
service conductors, to supply the loads of the
house.
As the load of a single dwelling is not
considered to be continuous for the purpose
of selection of the ampacity of service
conductors supplying the single dwelling [see
Rule 8-200(3) of the CE Code], the ampacity
of conductors selected from 75 Deg. C
column of Table 4 should not be smaller than
the calculated load of 178 A. 4/0 aluminum
cable intended to be used by the contractor
will do the trick, as the ampacity of this cable
is 180 A. This means that the condition of
Rule 8-104(2) is met. What about the
selection of the service overcurrent device?
Can the contractor install a 225 A
combination panelboard with the circuit
breaker trip set at 200 A? Table 13 will allow
such setting, as a 200 A overcurrent device
will be able to protect conductors with
ampacities between 176 A and 200 A.
This means that the rating of this service is
also adequately selected for the noncontinuous load of the single dwelling.
Let’s spend a few moments of interesting
relaxation allowed by Rule 14-104, as shown
below:
!
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“14-104 Rating of overcurrent devices
The rating or setting of overcurrent devices
shall not exceed the allowable ampacity of
the conductors that they protect, except.......
or
(c) as provided for by other Rules of this
Code.”
This relaxation is intended for specific needs
to correlate the overcurrent devices with
ampacities of conductors for such loads as
motors and capacitors where inrush currents
(in case of motors) or charging currents (in
case of capacitors) could be quite large, and
the O/C devices should be selected so as to
allow a successful start of this type of
connected loads.
Relaxation allowed by Rule 62-116(7) for the
correlation between the overcurrent
protection of the service, feeder or branch
circuit conductors and the ampacity of these
conductors is another example of such
provision of Rule 14-104(c).
It appears that the fundamentals of the circuit
loading have been sufficiently addressed.
But what about an additional relaxation
allowed by Rule 8-106(1) shown below:
“8-106 Use of demand factors
(1) The size of conductors and switches
computed in accordance with this Section
shall be the minimum used except that, if
the next smaller standard size in common
use has an ampacity not more than 5%
less than this minimum, the smaller size
conductor shall be permitted.”

(continued on Page 8)
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(continued from Page 7)
This relaxation creates lots of confusion to
the Code users, as it flagrantly conflicts with
fundamental requirements of Rule 8-104 (it
should be noted that Rule 8-104 has no
notwithstanding provisions for such
relaxation). In addition, use of this relaxation could reduce electrical safety, as it may
lead to a selection of the conductors with
ampacities smaller than the connected load.
A case in point is when the load is not
determined by a calculation but by measuring a demand in accordance with Rule
8-106(8) of the Code.
Despite the fact that this relaxation exists in
the Code, there are many electrical safety
regulators who are reluctant to accept use of
this relaxation for the reasons expressed
above.
It should be noted that the proposal has been
submitted to Section 8 S/C to delete this 5%
relaxation permission from Rule 8-106 and to
introduce it as a notwithstanding Clause to
Rules 8-104(4) and 8-104(5) under a control
of a special permission by the AHJ.

Thus, as usual, when any specific issues
arise in respect to load calculations, the
authorities having jurisdiction should be
consulted by the designers and contractors.

Ark Tsisserev has been an
electrical safety regulator
for more than 25 years and
has recently retired from
the city of Vancouver as
chief electrical inspector.
Ark is a past president of
the IAEI. He is a registered professional
engineer with a master’s degree in electrical
engineering. He is currently the chair of the
Technical Committee for the Canadian
Electrical Code and is representing the CE
Code on the CMP-1 of the NEC and is
currently the Electrical Discipline Leader and
one of the Principals with Stantec, a multidiscipline consulting company providing
professional services throughout Canada and
United States.
ark.tsisserev@stantec.com

If you have any comments, or would like to
contribute an article to this Newsletter, please
forward to
Editor: Brenda May
bmay@blackcat.ca
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2nd of 8 Articles Covering the New Rules Contained in
Section 64 for Renewable Energy Systems by Ted Simmons
In the previous Newsletter, we provided a snapshot of some of the new rules
contained in Section 64 pertaining to renewable energy systems. As noted,
the increased promotion and installation of renewable energy systems resulted
in a need to create a Standard which would cover the requirements for the
safe installation of electrical systems related to these renewable energies. In
this article we will continue our review of Section 64 with specific emphasis on
the key requirements located in the “General” Subsection.
Before we begin, it is important to recognize that even though the 2012 CEC is
published and available for purchase, the 2009 CEC will remain in effect until the new Code is
adopted for use in the respective jurisdictions.
The “General” Subsection of Section 64 pertains to all renewable energy systems and
contains 16 new rules that outline the requirements for conductors, overcurrent protection,
disconnecting means, wiring methods, grounding and bonding, marking, interconnection
methods, etc. Although there are numerous new requirements, specific attention should be
given to the following rules:
Rule 64-010 – Overcurrent protection
A typical renewable energy system can have several sources of supply, each of which could
supply electrical energy under a fault condition. As a result, Subrule 64-010(1) requires
circuits connected to more than one electrical source to have overcurrent devices located so
as to provide overcurrent protection from all sources.
Many renewable energy systems have DC source circuits which can supply fault currents that
are more difficult to interrupt than AC fault currents. Consequently, Subrule 64-010(3)
requires that overcurrent devices used in any DC portion of a renewable energy power system
be specifically approved for that purpose and so marked. As noted in Appendix “B”,
overcurrent devices marked or listed only for AC use should not be used in DC circuits. This
note also indicates that equipment used in DC systems such as automotive, marine, and
telecommunications is not suitable for use in permanent renewable energy systems.
The output of a utility interactive inverter may be connected to the utility grid by back-feeding a
circuit breaker located on the load side of the main service disconnecting means. When
overcurrent devices such as circuit breakers are used in this manner, Subrule 64-010(4)
requires that the circuit breaker be suitable for back-feed operation. As noted in Appendix
“B”, circuit breakers that are marked “Line and Load” have been evaluated for connection only
in the direction marked and as a result are not suitable for back-feed operation.
(continued on Page 10)
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(continued from Page 9)
Rule 64-012 – Disconnecting means
For safety and maintenance purposes, it is essential that a means be provided to disconnect
the output of a renewable energy source. As a result, Subrule 64-012(1) requires a
disconnecting means be provided to simultaneously disconnect all ungrounded conductors
supplied from a renewable energy power supply source from all other conductors in a building
or other structure.
Subrule 64-012(2) requires the disconnecting means be in accordance with Rule 84-024
which specifies the disconnecting means shall:
•
•
•
•
•

be capable of being energized from both sides
have provision for being locked in the open position
be capable of being opened at rated load
be readily accessible
etc. (refer to rule for complete list of requirements)

Subrule 64-012(2) also requires the disconnecting means to be located within sight of and
within 9m of the equipment or be integral to the equipment.
In order to provide isolation for safety and maintenance purposes, Subrule 64-012(4) requires
a disconnecting means be installed to disconnect equipment such as inverters, batteries, and
charge controllers from all ungrounded conductors of all sources.
One of the serious safety concerns associated with interactive, also known as grid tied
systems, is the possibility of shock hazards resulting from having two or more sources of
supply operating in tandem. In order to address this concern, Subrule 64-012(8) requires that
a disconnecting means be provided to disconnect a fuse from all sources of supply if the fuse
is energized from both directions. In addition, Subrule 64-012(10) requires that the
disconnecting means installed to disconnect the conductors supplied from a renewable energy
power source from other conductors of an interactive system, must bear a warning indicating
that the terminals on both the line and load sides may be energized when the disconnecting
means is open.
Rule 64-014 – Wiring methods
It is essential that the conductors for DC renewable energy sources or supply circuits of a
utility interactive inverter installed inside a building or structure have adequate physical
protection. As a result, Subrule 64-014(1)(b) requires that these conductors be contained in
metal raceways, metal enclosures, or cables with a metal armour or metal sheath. As noted
in Subrule 64-014(2), this wiring method shall be provided from the point of penetration of the
surface of the building to the first readily accessible disconnecting means.
(continued on Page 11)
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(continued from Page 10)
Rules 64-016, 64-018, 64-020, and 64-022
These rules identify the grounding and bonding requirements for renewable energy systems.
As noted in Rule 50-026, these rules also pertain to solar photovoltaic systems. Rule 64-016
indicates which systems are required to be grounded and where the connection to ground
shall be located.
Rule 64-018 identifies the requirements that must be satisfied when an ungrounded
renewable energy system is installed. It is important to note that Subrule 64-018(e) requires
that all ungrounded systems be provided with a ground fault protection device.
Rule 64-020 indicates that the requirements for grounding electrodes and grounding
conductors associated with renewable energy systems shall be in accordance with Section
10. For example, as noted in Subrule 64-020(2)(a) the DC and AC grounding conductors for
renewable energy systems shall be sized as required by Rules 10-810 and 10-812. Particular
attention should be given to Subrule 10-810(2) which has been revised to allow the DC
grounding conductor for a renewable energy system to be sized in accordance with Rule
10-812. As a result, a No.6 AWG grounding conductor is permitted for a DC renewable
energy system provided it is connected to a grounding electrode conforming to Rule 10-700.
Rule 64-020 also outlines the methods that are permitted for connecting the AC and DC
renewable energy systems to the grounding conductor. Three very informative diagrams have
been added to Appendix “B” to clarify the intent of these requirements.
Rule 64-022 addresses situations where the bonding connection between the grounding
conductor and exposed conductive surfaces is made in the inverter and there is the possibility
of interrupting the bonding continuity during removal of the inverter or other equipment.
Interruption of the bonding continuity could create shock and fire hazards, therefore, Rule
64-022 requires the bonding connection to be made in such a manner that disconnection or
removal of equipment will not interrupt the bonding continuity.
Rule 64-026 – Warning notice and diagram
The importance of proper marking for renewable energy systems is critical for the safety of
those who are required to work on the premises wiring system as well as first responders.
Rule 64-026 identifies the marking requirements for renewable energy systems. For example,
where a building or structure with a renewable energy power system is not connected to the
grid and is a stand-alone system, Subrule 64-026(1) requires that marking be provided to
indicate the location of the disconnecting means and that the structure contains a stand-alone
power source. For buildings and structures with both a utility supply service and a renewable
energy system, Subrule 64-026(2) requires that the disconnecting means for the two systems
be grouped where practicable. In situations where this is not possible, a permanent plaque
must be posted on or near each disconnecting means indicating the location of all other
service boxes supplying power to the building.
(continued on Page 12)
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(continued from Page 11)
Rule 64-030 – Interconnected system connection
This rule outlines the requirements for the interconnection between the utility interactive
inverter and the supply authority. As noted in Subrules 64-030(1) & (3)(a), the interconnection
must be in accordance with Section 84 which identifies the requirements for the
interconnection of electric power production sources. One of the key requirements for the
interconnection to the grid is noted in Rule 84-002 which states that the interconnection
arrangements shall be in accordance with the requirements of the supply authority. Further
information on this requirement is located in Appendix “B”. In addition to requiring compliance
with Section 84, Subrule 64-030(1) indicates that the output of a utility interactive inverter
shall be connected to the supply side of the service disconnecting means. This method of
interconnection is recognized by the NEC and will now be permitted by the CEC. Subrule
64-030(3) also permits the output of a utility interactive inverter to be connected to the load
side of the service disconnecting means, provided the interconnection is in accordance with
Section 84 and is made at a dedicated circuit breaker or a fusible disconnecting means.
More on Section 64 in future articles.
Ted Simmons is Chief Instructor of the Electrical Apprenticeship Program at BCIT - British
Columbia Institute of Technology. He is a member and the chairman of three sub committees
of the CSA Part I Code Standard.

Food for Thought

by Rick May

There is a saying that “The only constant is change.”
We continually make efforts to become more efficient in our competitive society and rapidly
changing world. We must be cautious not to get so caught up in these changes so as to
compromise our safety.
Technological advancements continue to affect our daily lives.
I believe that we have one of the best standards development systems in the world, constantly
being revised to keep up with our ever changing environment. We must be diligent in ensuring
compliance with these minimum standards. We must not forget that our well-being is not only
dependent on our product and installation standards, but also on their installation and
maintenance by a well trained and skilled workforce.
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NEXT

EIABC MEETING

Date:

Thursday, 30 May 2013
Where:
Cheers Restaurant 125 - East 2nd Street, North Vancouver, B.C.
Social Hour:!
5:15 - 6:00pm! Dinner: ! 6:00 - 7:00pm
Cost: !
$35
Presenter:

Allan Nakatsu & Sunny Minhas of Intertek

Presenting: CSA

SPE 1000 Special Inspections

Interesting & informative - don’t miss it!
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Membership Application & Renewal Form
For 1 year (Jan 1, 2012—Dec. 31, 2012)
For 2 years (Jan 1, 2012—Dec. 31, 2013)
For 3 years (Jan 1, 2012—Dec. 31, 2014)

$ 75.00
$150.00
$225.00
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Renewal
Inspector
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Please Print
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___________________________________________________

Address

___________________________________________________

City

_____________________ Company ____________________

Email

___________________________________________________

Postal Code _____________________ Title _________________________
Mail to:
The EIA of BC, Suite 201— 3989 Henning Drive, Burnaby, B.C., V5C 6N5
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