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Message from the President

!

Our Christmas dinner meeting was a resounding
success. As a result, we were able to donate
$15,205.00 to the CKNW Orphans
Fund. We thank you all. Those listed here as
individuals or groups can all be proud of your
thoughtfulness and generosity in supporting this
most worthy cause. Well done and let's continue
the trend next year!

!

Your board of directors is looking forward to making 2014 an
exciting year for EIA members. We are planning to include a tour in
the near future and might need to limit those attending to EIA
members only as there could be limitations on the number of people
attending. We encourage everyone to renew your membership or
become new members.

!
Warmest regards,!
!

Rick May
President , EIABC
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ELECTRICAL SUPERVISION OF LIFE SAFETY SYSTEMS ARE WE CONSISTENT IN UNDERSTANDING THIS SUBJECT?
Ark Tsisserev is an independent electrical fire and safety
consultant. Prior to becoming a consultant, he was an electrical
safety regulator / Chief Electrical Inspector for the City of
Vancouver.
EFS Engineering Solutions Ltd.
ark.tsisserev@efsengineering.ca

!

In principle, this subject appears to be quite simple, however reality has
demonstrated many inconsistencies on its application by the electrical
designers and regulators.
The biggest issue of such inconsistency relates to the fact that a technical enforcement of the
requirements for electrical supervision of these electrically connected life safety equipment is
done by various AHJ’s (sometimes by building inspection departments, sometimes by fire
inspection departments and occasionally – by electrical inspectors), and these various AHJ’s
do not always use the same criteria for enforcement of such requirements.

!
!
!
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!

But what about electrical designers? What do they know about these requirements, and
where such information could be found?

!

And does this subject belong to the responsibility of the electrical designers? The answer is
resounding “Yes”. Electrical designers are responsible for all aspects of electrical design,
including design of application of the electrically connected life safety systems. They show
such electrically connected life safety systems on the electrical drawings, and they must have
a detailed knowledge of the relevant codes and standards regarding electrically connected life
safety systems, including “electrical supervision”. Unfortunately, some electrical designers are
not very clear on this subject as well.

!

So, what is “electrical supervisions”, and which legally adopted codes and standards mandate
it? Where can we find such mysterious “life safety systems? Let us start with the Canadian
Electrical Code.

!

Subrule 46-002(2) of the Scope of Section 46 states that this Section applies to: “46-000(2)
This Section applies to the wiring between the emergency power supply and life safety
systems that are required by the National Building Code of Canada to be provided with an
emergency power supply”.

!

Although Scope of Section 46 does not appear to cover “electrical supervision of life safety
systems”, it defines such life safety systems in Rule 46-002 as follows:

!

“Life safety systems - emergency lighting and fire alarm systems that are required to be
provided with an emergency power supply from batteries, generators, or a combination
thereof, and electrical equipment for building services such as fire pumps, elevators, smokeventing fans, smoke control fans, and dampers that are required to be provided with an
emergency power supply by an emergency generator in conformance with the National
Building Code of Canada”.

!

If the CE Code is silent on electrical supervision of life safety systems, perhaps the logical
approach would be to check the National Building Code of Canada (NBCC), which mandates
use of such electrically connected life safety systems and which provides references for
electrical supervision of such life safety systems via a range of other relevant codes and
standards.

!

A brief review of Article 3.2.4.10. of the NBCC will yield to the readers the following statement
in Sentence 3.2.4.10.(1) “Electrical supervision shall be provided for a fire alarm system”. This
fact is very encouraging. But what about other components of an electrically connected life
safety system defined in Section 46 of the CE Code?

!
!
!
!

(continued on Page 5)

PAGE 4
!

THE INSPECTOR

FEBRUARY 2014

(continued from Page 4)

!For example, what about electrical supervision of a sprinkler system or a fire pump? And how
about the electrical supervision of smoke control or smoke venting fans? And should such
electrical supervision be extended to the electromagnetic locks or to the electrically
connected door holders installed on exit doors? And whether a signal to the fire department is
required to be electrically supervised? And how about a heat tracing cable installed on a
sprinkler system? And what about an emergency generator? And what about electrical
supervision of a fire suppression system installed in a commercial kitchen? And what about
monitoring emergency recall of elevators? And if such supervision is necessary, where is it
supposed to be provided?

!No wonder, this subject creates such confusion (and potential liability by all participating
parties, when as a result of a fire investigation it is demonstrated that such electrical
supervision has been absent).

!

Let’s deal with these questions step-by-step, by returning to Sentence 3.2.4.10.(1) of the
NBCC mentioned earlier. This sentence of the NBCC mandates electrical supervision for a
fire alarm system. But what does a typical fire alarm system consist of, and what components
of a fire alarm system must be electrically supervised?

!

In order to answer this question, we need to check out Sentence 3.2.4.5.(1) of the NBCC.
This sentence mandates that installation of a fire alarm system must comply with ULC S524 –
standard for installation of fire alarm systems. ULC S524 elaborates on the equipment and
field devices comprising a fire alarm system, on installation requirements of the fire alarm
system components (on height, clearances and specific location of such equipment and
devices) and on electrical supervision of the wiring for devices and equipment included in a
fire alarm system.

!

Clause 3.3.1.1 of ULC S524 requires electrical supervision of the wiring for the following
components of a fire alarm system: manual stations, fire detectors, water flow devices for
water based fire protection systems, NBCC required supervisory devices for water based fire
protection systems, audible and visual signal devices, voice communication equipment
including emergency telephone handsets, normal and emergency power supplies including
power supply sources to the field devices, annunciators and control/display centre of a
Central Alarm and Control Facility (CACF).

!

This ULC S524 requirement is very helpful in understanding that only equipment that
represents components of a fire alarm system is subjected to the electrical supervision. Thus,
a wiring to a typical manual station, a smoke detector or an audible signal device would have
to be electrically supervised. Of course, the wiring between a control unit, annunciator and
field devices must be subjected to the electrical supervision as well. All normal and
emergency power supply sources would be required to be electrically supervised. The latter
means that if an emergency generator is used as the emergency power supply source for a
fire alarm system, it must be also electrically supervised.

!

(continued on Page 6)
!
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!In fact, in addition to the requirement of Clause 3.3.1.1 of ULC S524, Clause 3.2.4.5 of this
standard specifically states that a warning condition from the emergency generator safety
control panel must initiate a trouble signal at the fire alarm control unit indicating a common
generator fault condition, when an emergency power for a fire alarm system is provided from
an emergency generator. Note: it is intended by this requirement that each other specific
supervisory condition would be monitored at the emergency generator control panel in
accordance with provisions of the CSA standard C282. Thus, a single common trouble signal
at the annunciator is sufficient from an emergency generator.

!

It is interesting to note that Clause 3.3.1.5 of the ULC S524 states that “each circuit of a fire
alarm system shall be installed such that open circuit faults or ground faults shall not interfere
with the operation of other circuits of the fire alarm system, and such faults shall initiate a
trouble signal.

!

Article 3.3.2 of ULC S524 provides additional requirements for operation of trouble signals
(identification, audible and visual components, silencing, etc.). It should be noted that ULC
S524 does not define a "supervisory signal" as a separate entity, but provides a definition of a
"trouble signal" as "a visual and audible indication of equipment failure, circuit failure, fault
condition or operational malfunction". However, ULC S524 defines a "supervisory device" as
"a field device to signal a condition that could prevent proper operation of a fire protection
system", and defines "tamper device" as "a device used to detect the removal or opening of a
protective cover". Thus, any abnormal condition such as a short or open circuit, or operation
of a supervisory/tamper device must be indicated on a fire alarm annunciator in accordance
with Clause 3.3.2.2 of ULC S524 by a distinctive trouble signal.

!

So, it is clear now that abnormal condition on field devices or equipment that comprises a fire
alarm system must be electrically supervised. But what about electrical supervision of a
building standpipe system? Is a standpipe system an integral part of a fire alarm system?
The answer is “Yes”. Although operation of a standpipe system does not the actuate fire
alarm initiating devices and does not generate a fire alarm signal (a standpipe is operated by
fire respondents, and a fire alarm signal is not necessary as a result of such operation), all
valves controlling water supplies in a standpipe system must be electrically supervised at the
annunciator of a building fire alarm system, and this fact is reflected by the requirement of
Sentence 3.2.4.10.(2) of the NBCC.

!

A sprinkler system is an integral part of a fire alarm system, as in addition to being
components of a fire suppression system, flow switches of a sprinkler system function as fire
alarm initiating devices, and operation of each such flow switch must be indicated by a
separate fire alarm initiating zone conforming to Article 3.2.4.16. of the NBCC. A fire pump
also becomes a part of a sprinkler system, and electrical supervision of the fire pump is also
required at the fire alarm annunciator. These requirements are articulated by Sentence
3.2.4.10.(3) of the NBCC as follows:

!
!

(continued on Page 7)
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!!
“3.2.4.10.(3) An automatic sprinkler system shall be electrically supervised to indicate a
supervisory signal on the building fire alarm system annunciator for each of the following:

!a) movement of a valve handle that controls the supply of water to sprinklers;

b) loss of excess water pressure required to prevent false alarms in a wet pipe system;
c) loss of air pressure in a dry pipe system;
d) loss of air pressure in a pressure tank;
e) a significant change in water level in any water storage container used for firefighting
purposes;
f) loss of power to any automatically starting fire pump; and
g) a temperature approaching the freezing point in any dry pipe valve enclosure or water
storage container used for firefighting purposes”.

!

It should be noted in accordance with NFPA 13, when portions of wet sprinkler system are
subject to freezing, the pipe shall be protected against freezing by reliable heat-generating
systems capable of maintaining a minimum temperature of 4.4 Deg.C. The NFPA 13
recognizes use of heat tracing systems approved for application as means for the reliable
maintenance of sprinkler systems at the required temperature level.

!

Thus, a heat tracing system used for this specific application also becomes a part of the
sprinkler system, and operation of this heat tracing system must be electrically supervised as
well, in order to validate the fact that the wet sprinkler system is capable to perform as
required.

!

Unfortunately, such requirement for electrical supervision is not reflected by any legally
adopted Code or standard, and the proposal to introduce this requirement into the CE Code
has been submitted to Section 62 S/C of the CE Code.

!

Some municipalities, however, mandate such electrical supervision by directives or bulletins
on clarification of the building code adopted in those municipalities. The City of Vancouver,
for example, published the dedicated Bulletin on application of the Vancouver Building By-law
in this regard (Bulletin 2000-016), and this Bulletin mandates electrical supervision of a heat
tracing system as follows:

!

“All heating circuits shall be thermostatically controlled and continuously monitored
(electrically supervised) for:

!

a) loss of incoming supply voltage,
b) loss of control power,
c) c) ground fault,
d) continuity, and
e) open circuits.”

!
!

(continued on Page 8)
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!

It should be also noted that a single common trouble signal from a fire pump may be sufficient
for the purpose of paragraph 3.2.4.10.(3)(f) of the NBCC indicated above, provided that each
separate condition mandated by the NFPA 20 is indicated on the fire pump controller,
approved for "fire pump service". Supervisory conditions mandated by the NFPA 20 are as
follows:
a) "pump or motor running";
b) "loss of phase";
c) "phase reversal";
d) "controller connected to alternate source”.

!

It is interesting to note that the NBCC mandates use of NFPA 96 as a standard for “Ventilation
Control and Fire Protection of Commercial Cooking Equipment” in conjunction with commercial
cooking equipment in Article 6.2.2.7. NFPA 96 states that where a commercial cooking
operation is equipped with an automatic fire-extinguishing system, electrical supervision of this
fire-extinguishing system must be provided on the annunciator of the building fire alarm
system.

!

It looks like some of the questions posed at the outset of this article, slowly become answered,
and the requirements for electrical supervision are no longer a complete mystery.

!Where a unique supervisory condition required to be identified by a common trouble signal on
the fire alarm annunciator (as indicated in the examples above), it is a good engineering
practice that the Registered Professional Electrical Engineer responsible for the design of the
fire alarm system can demonstrate to the respective AHJ that such a grouping of these
supervisory devices via a single common trouble signal will enable facilitation of efficient
troubleshooting.

!

It is also interesting to note that although electrical supervision of elevators’ recall is not
specifically mandated by the NBCC, Paragraph 3.2.6.7.(2)(c) requires that in a high building –
Central Alarm and Control Facility (CACF) must be provided with means to “indicate visually
that elevators are on emergency recall”.

!

Of course, electrical supervision of devices that are included in a fire alarm system must be
subjected to the verification procedure of the fire alarm system in conformance with ULC S537,
standard for “Verification of Fire Alarm systems”. Why?, you might ask. The answer is because verification of each fire alarm system (required by Subsection 3.2.4. of the NBCC and
installed in accordance with ULC S524) is, in fact, mandated by Sentence 3.2.4.5.(2) of the
NBCC.

!

In light of the fact that such systems as smoke control and smoke venting fans and associated
dampers, electromagnetic locks and hold open devices are not part of a fire alarm system,
they are not subjected to electrical supervision at the annunciator of the fire alarm system, and
their operation is not subjected to the verification in accordance with ULC S537.
(continued on Page 9)
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!

Such particular systems are considered by ULC S524 as “ancillary devices”, i.e. equipment
that has life safety implications, that is activated by a fire alarm system, but not a part of it. It
should be noted that ”Ancillary device” is defined by the ULC S524.
A typical verification
report simply requires a description of ancillary devices activated by the fire alarm system and
simply mandates only validation that upon activation of a fire alarm system, appropriate signals
are sent (i.e. normally open contacts of a relay inside a fire alarm system control units have
been closed in the circuits of ancillary devices - to activate such ancillary devices). However,
operational/functional supervision of ancillary devices is outside of the scope of a typical fire
alarm verification procedure.

!

Operation of such ancillary devices could be commissioned/tested in conjunction with
operation of the fire alarm system, and such physical commissioning of integrated life safety
systems is mandated by Article 3.2.4.6. of the NBCC in addition to the Code requirement for
verification of fire alarm systems.

!

And what about electrical supervision of signals sent to the fire department by the building fire
alarm system? Can such supervision be provided at the fire alarm system annunciator? Let’s
explore this important subject.

!

Where a signal to the Fire Department is required in conformance with Article 3.2.4.8. of the
NBCC (assembly occupancy with occupant load exceeding 300, actuation of a first stage in a
two stage fire alarm system, actuation of a fire alarm system in a sprinklered building),
Sentence 3.2.4.8.(4) of the NBCC requires that signals to the Fire Department be provided by
way of independent central stations conforming to CAN/UL-S561, “Installation and Services for
Fire Signal Receiving Centres and Systems”.

!

ULC accredits central stations intended to provide notification of the fire department in
conformance with Sentence 3.2.4.8.(4) of the NBCC under their listing in conjunction with the
ULC Certificate Service, “Fire Protective Signalling Systems DAYIC & DAYYC”. Each such
central station is currently listed by ULC for full certificate service (monitoring and installation)
or for shared (monitoring or installation) certificate service.

!

Every fire alarm verification report must provide name of the central station and elaborate
whether the central station is listed by the ULC under a full certificate service or under “shared
central station service”. When a shared central station service is used, the verification report
must indicate the station which is listed for monitoring and the station which is listed for
installation – for each particular site, as such central stations will assume complete
responsibility for installation of a transmitter and communication system between the
transmitter and the receiving center, and for monitoring/electrical supervision of the
communication systems between the transmitter and the monitoring center. This means that
the electrical supervision of such signal to the fire department will be done at the monitoring
center in accordance with ULC S561. (see diagram below):
(continued on Page 10)
PAGE !9

THE INSPECTOR
(continued from Page 9)

FEBRUARY 2014

!

!

Hopefully, that all aspects of electrical supervision raised above have been clarified, and the
mystery behind this subject has been resolved.

!

(continued on Page 11)
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!

And as usual, appropriate AHJ’s with jurisdictional authority for the subject of this discussion
should be consulted before any design is ready for installation stage.

Article 5 of 8 Articles Covering the New Rules Contained
in Section 64 for Renewable Energy Systems by Ted Simmons

!

Ted is the Chief Instructor, Electrical Apprenticeship Program - British
Columbia Institute of Technology and is a member of the CSA Part 1 Code
Committee.

!

In the last 4 articles we reviewed the introduction of Section 64 “Renewable Energy Systems” into the 2012 Canadian Electrical Code. Our
review started with an examination of the “General Requirements” which as
noted are applicable to all renewable energy systems. This was followed
by a detailed review of the requirements pertaining to both “Stand-alone”
and “Grid-tied” systems. In this article we will examine the Rules that are
specific to fuel cells.

!

The requirements pertaining to the installation of “Stationary Fuel Cell Systems” are located in
Rules 64-200 to 64-218. In order to gain a better understanding of these requirements it
would be beneficial to review the basic operation of a fuel cell. As noted in Rule 64-002
“Special Terminology” a fuel cell is defined as a device that generates a dc electrical current
by the electrochemical combination of a continuously supplied fuel (hydrogen) and oxidant
(oxygen). The hydrogen can be obtained from any readily available hydrocarbon fuel source
such as natural gas, gasoline, etc. The oxygen is usually obtained from the air surrounding
the fuel cell.

!

As illustrated in Figure 1, a typical fuel cell system includes a fuel processor or reformer to
convert the hydrocarbon fuel to hydrogen, a fuel cell power stack which converts the chemical
energy of reaction into electrical energy as well as heat and water, and a power conditioning
unit to convert the direct current produced by the fuel cell to alternating current. It should be
noted that the fuel gas is consumed by the fuel cells through an electrochemical process
rather than a combustion process and as a result they do not produce combustion emissions.

!
!
!

(continued on Page 12)
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!
!
!

!
!
!
!
!

!

Fuel cells are available in sizes ranging from less than a kilowatt up to megawatt capacities.
They are very flexible and can be used as the sole source of electrical power for an installation
or as an integrated source with a utility or other power source. The following new Rules will
provide a set of requirements for the safe installation of the electrical systems associated with
stationary fuel cell systems.

!
Rule 64-200 – Marking
!

The importance of proper marking for renewable energy systems such as fuel cell systems is
critical for the safety of those who are required to work on the premises wiring systems as well
as the first responders who may have to shut down the system in case of an emergency. Rule
64-200(1) requires that a permanent marking be provided at the disconnecting means for the
fuel cell indicating:

!
!

a) the overcurrent protection values
b) short circuit current interrupting capacity for protective devices
c) a brief system description

As indicated in the Appendix “B” note for Rule 64-200, a brief system description would
typically include a single line diagram to identify components of the interconnected system,
including switching arrangements, interlocks, isolation points and their relative locations.
Figure 2 illustrates a typical diagram for an interconnected renewable energy power system.

!
!

(continued on Page 13)
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In emergency situations it may be necessary to shut off the fuel supply to the fuel cell, as a
result Rule 64-200(2) requires that the specific location of the manual shut-off valve must be
marked at the location of the primary disconnecting means of the building or circuits supplied.

!
Rule 64-202 – Conductors
!

In order to determine the correct conductor size for the connection of a fuel cell system,
Subrule 2 indicates the ampacity of the feeder circuit conductors from the fuel cell
system to the premises wiring system shall not be less than the greater of:

!
a) the nameplate rated circuit current, or
!
b) the rating of the fuel cell system overcurrent protection device.
!
Rule 64-204 – Overcurrent protection
!

Rule 14-010 requires that all ungrounded conductors be provided with overcurrent protection.
However, as noted in Rule 64-204(1), if the stationary fuel system provides overcurrent
protection sufficient to protect the circuit conductors that supply the load, additional circuit
overcurrent devices shall not be required. As noted in Subrule 2 the overcurrent devices must
be readily accessible.
(continued on Page 14)
!
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!
!
Rule 64-206 – Disconnecting means
!

For safety and maintenance purposes, Rules 64-012 and 84-020 require that a means be
provided to disconnect the output of a fuel cell system from all other conductor in a building or
structure. Rule 64-206 also requires that the switch be labeled in a conspicuous, legible and
permanent manner identifying it as the fuel cell system disconnecting means.

!
Rule 64-210 – Grounding and bonding
!

In order to minimize potential differences and possible sparking hazards, Rule 64-210(2)
requires that hydrogen and fuel containers, associated piping, flanges and hydrogen vent
systems be bonded to ground by means of a copper bonding conductor not smaller than No. 6
AWG.

!
Rule 64-212 – Location of fuel cells
!
This rule identifies the siting requirements for stationary fuel cell systems which include:
!
1) locating and installing the fuel cell system in accordance with the
manufacturer’s instructions

2) classifying the area around outlets from processes or compartments that
contain fuel-bearing components in accordance with the manufacturer’s instructions
and Section 18.

!
!

3) not locating the fuel cell system in clothes closets, bathrooms, stairways, etc.
4) ensuring stationary fuel cell systems are marked as suitable for the particular
location.

In addition, as noted in Appendix “B”, fuel cells should be considered fuel-burning equipment
and be installed in accordance with the National Building Code of Canada. Hydrogen-fuelled
systems should be installed in accordance with CAN/BNQ 1784-000.

!
Rule 64-214 – Outdoor installations
!

When a stationary fuel cell system is installed outdoors it must be suitable for outdoor
installation and it is essential that security barriers, fences, landscaping and other enclosures
do not affect the required air flow into or exhaust out of the fuel cell system.

!
!
!

(continued on Page 15)
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!
Rule 64-218 – Electrical equipment
!

When mechanical ventilation is required for safety during normal operation, the ventilation
system shall be interlocked to provide an alarm and shut down the fuel cell power system upon
loss of ventilation. In addition, as noted in Appendix “B”, the ventilation system should be
designed to provide a negative or neutral pressure, with respect to the building, in the room
where the fuel cell power system is located.

!

When fuel cell systems fuelled by a gas that has not been odourized are installed indoors,
Subrule 64-218(4) requires that an automatic shut-off valve be installed outdoors and be
interlocked with indoor combustible gas detection. If an automatic fire suppression system is
provided specifically for the fuel cell system, Subrule 64-218(5) requires that it be
interconnected to shut off the fuel supply when the suppression system is activated.

!

In the next article, we will review the Code requirements for small and large wind turbines.

!
Date:
Where:

NEXT EIABC MEETING,
PRESENTATION & ELECTIONS
Monday, 24 February 2104
Grand Villa Casino Hotel & Conference Centre
4331 Dominion Street, Burnaby !

!
Social Hour: 5:15 - 6:00pm Dinner: 6:00 - 7:00pm Meeting: 7:00 - 9:00pm !
!
Cost Members: $35 Cost Non-Members: $40
!
Confirm your reservation by 17 February to:
Dwayne Askin 778-396-2050 or Dwayne.Askin@safetyauthority.ca
Payment Options at www.eiabc.org
Presentation: Royal Building Products
Presentation: Photo Voltaic Charging
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Membership Application & Renewal Form

!
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!
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Please Print
Name

___________________________________________________

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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