Sprinklers And Electrical
Equipment

September, 2009

by Ark Tsisserev P.Eng.

A

ll electrical practitioners know too well that water and electricity do
not mix. Results of such a mixture are quite hazardous.

This is the reason that the CE Code mandates GFCI protection of receptacles and permanently connected electrical equipment installed
in proximity to water (i.e. pools, bath-tubs, sinks, shower stalls, etc.).
This is also the reason that electrical equipment installed in wet or outdoor locations, or indoors where the equipment enclosure may be subjected to direct
streams of water or to drops of falling liquid due to condensation - must be selected with enclosures for the intended use with a degree of protection as specified in Table 65 of the CE Code.
Only then, in accordance with Rule 2-024 of the CE Code – would such electrical equipment be deemed approved for the specific purpose for which it is to be
employed.
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So far – so good. But what about various types of electrical equipment installed
indoors in ordinary locations of a building that is sprinklered?
What requirements of Table 65 would be applicable in this case and does the CE Code have any specific
provisions in this regard?
Before we evaluate the requirements of the installation code on this subject, let’s find out whether the
product standards contain any requirements for design, construction, testing and marking of electrical
equipment subjected to a potential impact of water discharge from a building’s sprinkler system. For example, the CSA standard C22.2 No. 47 “Air-Cooled Transformers (Dry type)” contains the following provision: From C22.2 No. 47. “4.2.7 Sprinklerproof Enclosures” Enclosures for transformers to be located indoors in areas where sprinklers are present shall:
(a) comply with the requirements of CSA Standard CAN/CSA-C22.2 No.

Electrical Inspectors Association 94 for enclosure Type 3R except that the test requirements for protection
of British Columbia

against sleet and formation of ice on the enclosure shall not apply; and
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(b) be marked in accordance with Clause 5.6.5.6. As required by Clause
4.2.7(b), a transformer intended to be installed indoors in areas where
sprinklers are present shall be marked in one of the following ways:
(Continued on page 2)
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solenoids, etc.). This is usually done on an individual basis.

(Continued from page 1)

(a) SPRINKLERPROOF WHEN THE ANGLE BETWEEN SPRINKLER HEADS AND OPENINGS IN
THE ENCLOSURE DOES NOT EXCEED 45° FROM
THE VERTICAL or

In general, the CEC is silent on this subject. This
means that the code users should not worry about
the presence of sprinklers in a building in respect to
selection of electrical equipment.

(b) SPRINKLERPROOF WHEN INSTALLED IN ACCORDANCE WITH INSTALLATION INSTRUCTIONS”

However, when service equipment (particularly HV
equipment) is installed in an electrical equipment
room or a vault, Rule 26-008 of the CE Code specifically requires protection of the equipment located in

But what about other standards? If such provisions
exist in all relevant product standards, then it
would be appropriate to have a generic code requirement which could read something like this: “Where
electrical equipment is intended to be installed indoors in areas that are sprinklered in accordance
with the National Building Code of Canada, such
electrical equipment shall be approved for the purpose and marked accordingly”.
However, it would be a quite difficult task - to review
hundreds of product standards for sprinkler protection requirements. And is it really necessary? Does
all electrical equipment have to be constructed with
means of sprinkler proof protection? The answer is
“NO”. Sprinklers serve an essential role of automatic
fire suppression when a rate of temperature rise is
sufficient to activate a sprinkler head.
So, for all practical purposes, the electrical equipment located in any sprinklered building should be
selected for use indoors in an ordinary location
(unless specific conditions of installations will require a different approach). When a sprinkler system is activated in a building, it must be for a good
reason - to suppress the fire. In this case, a sprinkler proof protection of equipment is hardly justified.

such electrical equipment room or vault against accidental discharge of a sprinkler sys-tem. Appendix
B Note on this Rule provides necessary clarification
of this requirement.
The Code users should be aware that when field
modifications are made to the electrical equipment
in order to accomplish provisions of Rule 26-008,
the equipment must be re-certified to meet the requirements of the standard to which it was originally designed and constructed.

Of course, there could be some special provisions
for protection of very sensitive equipment installed
in specialized restricted areas (computers, control
equipment, etc.) which is deemed to be necessary to
be protected from accidental sprinkler discharge. In
these cases, designers might make requests to the
regulators administering the NBCC in applicable
jurisdictions - to consider equivalent solutions to
sprinklering (such as a dry system, use of pre-action

It is interesting to note that B44 – Elevator Code,
requires that sprinklers installed in hoistways, machine rooms and machinery spaces must be
“equipped with guards to protect them against accidental damage”.
(Continued on page 3)
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(Continued from page 2)

It is also interesting to note that the NBCC recognizes hazards (of mixing electricity and water) by
installing sprinklers in an electrical equipment
vault.
Sentences 3.6.2.7.(2) and (3) of the NBCC specify
conditions under which sprinklers may be exempt
in an electrical equipment vault located in a building (that otherwise is required to be sprinklered).
It should be noted that an electrical equipment
vault is mandated for dielectric liquid-filled equipment only (Rule 26-012 of the CE Code), and the
majority of power and distribution transformers and
switching equipment used in electrical installations
are of a dry type. Thus, electrical equipment rooms
built for the service equipment (including HV equipment) do not necessarily meet the NBCC construction requirements for an equipment vault. So, what
do we do if we want to exempt such electrical equip- Arkady (Ark) Tsisserev is the Electrical Safety Manager/Chief Electrical Inspector for the City of Vanment service rooms from being sprinklered?
couver. He is a registered Professional Engineer with
a Master’s degree in electrical engineering. Ark is
The answer is in NFPA 13. NFPA 13 is a standard
for installation of a sprinkler system (this standard the Chair of the Technical Committee for the CE
Code, Part I. He can be reached at: arkady. tsisis referenced by the NBCC for sprinkler requireserev@vancouver. ca.
ments). This standard also recognizes that sprinklers may be omitted in an electrical equipment
room. Article 4.13.10 of NFPA 13 allows to exempt
an electrical equipment room from being sprinklered
if the electrical equipment room contains only electrical equipment, the room is not used for any other
purpose and the room is separated from the remainder of the building by the 2 hour fire separation of
solid masonry and concrete.

What’s New

Do you have any
technical information or letters to the
editor, please mail or
email :
info@eiabc.org

The City of Vancouver, for example, would allow
such exemption if, in addition to the referenced requirements of NFPA 13, the room is equipped with
the smoke detector represented on the building fire
alarm system as a separate fire alarm initiating
zone.
So, it appears that the sprinkler protection of electrical equipment is (in general) a non-issue. However, as usual - regulatory authorities must be consulted where particular issues regarding sprinkler
protection of electrical equipment or sprinkler exemption of specific areas of a building might arise.
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Changes underway for online gas/electrical permit applications
The BC Safety Authority is implementing system changes for contractors applying for
gas and/or electrical permits through BC Online.
Starting July 13, 2009, users of this system must provide the following information:

Last name of the FSR or Gas Fitter


FSR or Gas Fitter number

The information must be entered in the designated field in this order: LAST NAME,
comma, space, FSR/GAS FITTER NUMBER. ( For example: Smith, 12345)
This eliminates the old system’s capability to randomly search for names with corresponding numbers. By doing so, the privacy of our FSRs and Gas Fitters is enhanced.
The BC Safety Authority is implementing this change based on comments and feedback
from the system’s users.
If you have any questions, please email info@safetyauthority.ca or call 1-866-566-7233 .

Have you paid your 2009 membership dues? Use
the convenient form on the back page to renew
your membership or to apply for a new membership.
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Review of the Change to the 2009 Canadian
Electrical Code
by Ted Simmons

T

his article, which is the second in a series,
will continue the review of the changes to
the 2009 CEC.

The intent of this requirement is to ensure the load
connected to the secondary of a transformer does
not exceed the ampere rating of the transformer circuit which as noted in Rule 8-104 (1) shall be the
In the previous article we looked at the re- ampere rating of the overcurrent device protecting
vision to Rule 26-712 (g) and (h) which, when the
the circuit or the ampacity of the conductors,
code is adopted by the respective jurisdictions, will
whichever is less. In other words, when we have
require the installation of tamper-resistant recepta- continuous loads connected to a transformer which
cles in all dwelling units. As with any new require- is often the case, we must comply with the requirement, especially when extra costs are involved, there ments of Rules 8-104 (4) and (5) when determining
are always questions regarding the necessity for the the rating of the transformer overcurrent protection
change. However, the enhancement of safety for
and the ampacity of the transformer conductors.
children in the home provided by this rule appears
to have gained the support of the majority of the in- It is essential to recognize when applying the maxidustry.
mum circuit loading requirements as outlined in
Rule 8-104 to transformer circuits, it is not the ratIn this article
ing of the transformer that is used, but instead the
we will look at
actual load that is connected to the secondary of the
another new
transformer.
rule that has
been added to
The following example of a 3-phase, 75kVA, dry-type
Section 26 to
transformer, 600V-120/208V will be used to explain
address conhow to apply the requirements of Rules 26-260 and
cerns pertain8-104 (4) and (5).
ing to ratings
Step (1)
Determine the rated primary and secfor transformer
ondary
currents
for the transformer:
overcurrent
protective dePrimary amps → 75kVA ÷ 600V x √3 = 72.17A
vices and the
ampacity of
Secondary amps → 75kVA ÷ 208V x √3 = 208.18A
transformer
Step (2)
Determine the primary overcurrent
conductors
protection
requirements
according to Rule 26-256
when continu(1)
and
(3).
ous loads are
involved.
Rated primary current → 72.17A x 125% = 90.21A
(Install 90A fuses)

Rule 26-260 has been added to indicate the maximum circuit loading requirements outlined in Rule
8-104 (4) and (5) must be taken into account when
selecting transformer overcurrent protection and
conductor ampacities in accordance with Rules 26252 to 26-258.

Step (3)
Determine the ampacity required for
the transformer primary conductors according to
Rule 26-258 (1).
Rated primary current → 72.17A x 125% = 90.21A
(Continued on page 6)

5

INSPECTOR NEWSLETTER— September 2009
current protection in the primary circuit of the
transformer would be 225A ÷ (600V/208V) =
78A.

(Continued from page 5)

(Using type RW90 copper conductors, according to
Table 2, install #3 AWG conductors)

(Using type RW90 copper conductors, according to
Table 2,install 250 kcmil conductors)

Decreasing the rating of the overcurrent device in
the primary circuit of a dry-type transformer, however, can result in the unintentional operation of the
overcurrent device, ie: nuisance tripping when the
transformer is being energized. The note for Rule 26
-256 located in Appendix B provides additional information pertaining to the selection of the overcurrent device and how to avoid such unintentional operation.

Step (5)
Determine the minimum ampere rating for the panelboard connected to the secondary
of the transformer. For this installation there are
typically
two options as follows:

If it is not possible to reduce the rating of the primary overcurrent protection, then we must provide
either a 200A or 225A overcurrent device on the
supply side of the respective panelboards.

Option 1 – We could size the panelboard in accordance with the ampacity of the transformer secondary conductors. In this case we have a calculated
conductor ampacity of 260.22A. We would therefore
install a 400A panelboard.

Having completed the calculations to determine the
ratings for the transformer overcurrent protection
and ampacity of the transformer conductors we can
now explain how the requirements outlined in Rules
8-104 (4) and (5) factor into the installation of the
75kVA transformer.

Step (4)
Determine the ampacity required for
the transformer secondary conductors according to
Rule 26-258 (2).
Rated secondary current → 208.18A x 125% =
260.22A

Option 2 – We could install either a 200A or 225A
panelboard, however, consideration must be given
to Rule 14-606 which requires all panelboards except those where more than 90% of the overcurrent
devices
supply feeders or motor branch circuits to be protected on the supply side by overcurrent devices having a rating not greater than that of
the panelboard.

For example, if the panelboard installed on the secondary side of the transformer is a combination
panelboard and the main breaker providing overcurrent protection for the panelboard is set at 200A,
then the maximum connected continuous load of
the panelboard cannot exceed 80% of the panelboard overcurrent protection. Accordingly, the load
could not exceed 200A x 80% = 160A, unless the
main circuit breaker protecting the panelboard is
marked for continuous operation at 100% of its rating.

It should be noted, Subrule 2 permits the overcurrent protection required by Subrule 1 to be in the
primary of a transformer supplying the panelboard
provided that the panelboard rating in amperes is
not less than the overcurrent rating in amperes
multiplied by the ratio of the primary to secondary
voltage.

If a 225A panelboard is installed on the secondary
side of the transformer without overcurrent protection (ie: it is a load center) and a 70A overcurrent
device is installed in the primary circuit of the
transformer and this overcurrent device is not
marked for continuous operation at 100% of its ampere rating, then the continuous load connected to
the panelboard cannot exceed 70A x 80% x
(600V/208V) = 161.54A.

Accordingly, if a 200A panelboard is installed, the
maximum calculated rating permitted for the overcurrent protection in the primary circuit of the
transformer would be 200A ÷ (600V/208V) =
69.33A.
Alternatively, if a 225A panelboard is installed, the
maximum calculated rating permitted for the over-

(Continued on page 7)
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Arc Flash Warning Sticker

(Continued from page 6)

A new note pertaining to Rule 26-260 has been
added to Appendix “B” to provide further information on the intent of this requirement.
More on the changes to
the 2009 CEC in the
next Newsletter.
Ted Simmons, is Chief
Instructor, Electrical
Apprenticeship Program at the British Columbia Institute of
Technology, Ted can he
reached by e-mail at
Ted_Simmons@bcit.ca.

ADOPTION OF 2009 BC ELECTRICAL CODE
BC Safety Authority has issued a Directive NO: D-E3 090810 2
Dated: August 10, 2009
General Details
The Directive is being issued in reference to the adoption of the BC Electrical Code Regulation 2009, on August 10, 2009 – by amending Section 20 of the Electrical Safety Regulation, B.C. Reg. 100/2004.
Specific Details
Effective August 6, 2009, Section 20 of the Electrical Safety Regulation, B.C. Reg. 100/2004 is
amended, adopting the Canadian Electrical Code, Part 1, Twenty-first Edition, Canadian
Standards Association Standard C22.1-09 with amendments as set out in schedule 1 of the
Regulation (B.C. Electrical Code Regulation 2009).
During the transition period between August 10, 2009 and October 10, 2009, permits may
be obtained using either the 2006 edition or the 2009 edition of the Code. A declaration is
required to be made on the permit application stating which edition of the Code is intended
to be used.
Effective October 10, 2009, B.C. Electrical Code Regulation 2009 will be in full effect. All
work performed under permits obtained on or after October 10, 2009 must be performed
using B.C. Electrical Code Regulation 2009.
Check our their website at: www.safetyauthority.ca for updates or changes.
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quired clearances (5.0 and 7.5 m) contrary to what
the Subrule itself stipulates.

Pools, Tubs, and Spas —
Section 68

Figure 1 shows overhead clearances around a pool.
The horizontal line shown at 4.5 m, 6.1 m, 6.7 m
and 7 m are overhead line clearances for conductors
not located over a pool found in Rule 12-304 and
Table 34. Line 1 and Line 2 depict the clearance of
conductors over a pool. The coloured Areas #1, #2,
and #3 are the areas affected by this change. At first
glance an increase from 3 m to 5 m sounds substantial, the drawing illustrates the change will have
very little impact from installation covered by the
2006 Canadian Electrical Code.

by Steve Douglas

B

etween the 2006 Canadian Electrical
Code and the new 2009 edition in Section 68 we have six rule changes, one
Appendix B change, and one Table
change. The intent of this article is to detail these
changes along with rationale for the changes.
First is Subrule 68-054 (2), the words "other elevated, surfaces associated with the pool, such as a
diving structure, slide, swings, observation stand,
tower or platform' were added to clarify surfaces
used to determine clearances for pool overhead wiring. The horizontal clearance from the pool edge also
increased from 3.0 m to 5.0 m and the clearance
measurement for conductors not exceeding 750 V
was increased from 4.5 m to 5 m.

Subrule 68-058(8) and the associated Appendix B
note from the 2006 Canadian Electrical Code has
been deleted. (8) Notwithstanding Subrule (1), the
metal parts of a pool need not be bonded to ground
or to each other where the electrical equipment associated with the pool is: (a) Not located within 3 m
of the pool; or (b) Suitably separated from the pool
by a fence, wall, or other barrier; or (c) Approved
without a bonding conductor.

The change from 4.5 m to 5.0 m was to harmonize
with the Canadian Electrical Code, Part III (C22.3
No1). Part
III requires
4.6 m for
conductors
up to 750 V
and 6.7 m
for others
up to 38
kV, accounting for
the allowance required for
conductor
sag between
the time of
installation
(covered in Part I) and the maximum sag due to conductor heating. The previous 4.5 m clearance did
not include allowance for maximum sag. The 3 m
value adjacent to the edge of the pool was insufficient given the radius required for clearance. If only
the 3 m value was applied, conductors could in
some instances be positioned closer than the re-

The reasons for this deletion was the increasing use
of salt-based chlorine generation systems is contributing to accelerated corrosion rates of pool components and equipment, including electric pump motors. Factors include the increased conductivity of
the water due to the addition of salts and the direct
input of current into the water to create the neces(Continued on page 9)
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interrupter of the Class A Type, and ground fault
protection.

(Continued from page 8)

sary electrolytic reaction. The previous rule allowed
such installations located more than 3 m from the
water without consideration to these factors and the
direct effect of these technologies on pools that are
not fully bonded. Also the increasing use of homeowner installed garden lighting systems in close
proximity to swimming pools creates potential hazard for pools that are not bonded. Required bonding
of all swimming pools will help to reduce exposure
to these safety hazards.

Subrule 68-306(1) was revised removing the reference to Rule 68-302 as redundant. Rule 68-302 requires all hydromassage bathtubs be protected by a
ground fault circuit interrupter of the Class A type
regardless to whether the hydromassage bathtub is
cord-connected or direct-connected.

The minimum underground conductor separation
from pools in Table 61 for conductors in nonconductive ducts was increased from 0.75 m to 1.0
A new Subrule 68-058(8) was added reading, A con- m. In addition the separation for direct buried nontinuous metal pool shell made up of individual pan- jacketed cable between 15,001 V and 28 kV was
changed from 4.0 m to 6.0 m. Similar to the
els securely bolted, or welded together shall be
changes to Rule 68-054 these changes to Table 61
bonded in at least one location. This subrule now
recognizes panels securely bolted or welded together were to harmonize with the Canadian Electrical
Code, Part III (C22.3 No1).*
can be bonded in one location instead of bonding
each panel with a separate bond connection.
Steve Douglas, CEI, is the Canadian Electrical Code Part I member
representing the IAEI. He is currently the chair of Sections 2, 12,
40, and 68, and is the co-chair for Sections 8, and 76.

Subrules 68-064(2) and 68-068(2) have seen editorial changes to align with the rest of the code regarding the use of the terms ground fault circuit

Courtesy, IAEI News
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Presenter— Debora Cahill, Executive Director of
ECA, update on FSR requirements.
Presenter—Kim Davies of T&B Commercial and
Emergency and Lighting.
Business meeting

Most Important for Reservations: Please Phone Dwayne Askin
(604) 660-0885 or Email: Dwayne.Askin@safetyauthority.ca

Membership Application & Renewal
For 1 year (Jan 1, 2009—Dec. 31, 2009)

$ 50.00

For 2 year (Jan 1, 2009—Dec. 31, 2010)

$ 100.00

For 3 year (Jan 1, 2009—Dec. 31, 2011)

$ 150.00

New Membership
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Postal Code
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Company
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Associate

Email

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