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The ROC letter ballot for NFPA110 is attached.  The ballot is for formally voting on 
whether or not you concur with the committee’s actions on the comments.  Reasons must 
accompany all negative and abstention ballots. 
 
Please do not vote negatively because of editorial errors.  However, please bring 
such errors to my attention for action. 
 
Please complete and return your ballot as soon as possible but no later than Tuesday, 
October 18, 2011.  As noted on the ballot form, please return the ballot to Jean 
O’Connor either via e-mail to joconnor@nfpa.org  or via fax to 617-984-7070.  You may 
also mail your ballot to the attention of Jean O’Connor at NFPA, 1 Batterymarch Park, 
Quincy, MA 02169. 
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-1     Log #6  EPS-AAA

_______________________________________________________________________________________________
Michael A. Anthony, University of Michigan / Rep. APPA org.  Leadership in Education/Association of

Education Facility Executives
110-4

Accept the proposal as written.
The committee statement that "There are documents other than the recommended IEEE standard that

address the reliability of power systems. The recommendation implies that this is the only relevant reference document."
ignores an opportunity to strengthen NFPA 110 with references to other ANSI documents.
The fact that this standard was developed by IEEE reliability engineers according to the ANSI process ought to be

acknowledged by a committee that is, itself, following an ANSI process.  Here's a link to the ANSI announcement
regarding IEEE 493 development:
http://publicaa.ansi.org/sites/apdl/Documents/Standards%20Action/2007%20PDFs/SAV3840.pdf
Sure, there are other documents dealing electrical wiring but adopting jurisdictions select the National Electrical Code
because it was developed according to an ANSI process.  And, sure, there are other documents that deal with reliability
-- many of them academic papers and conference presentations to public service commissions on power system
reliability -- but many of them opinion pieces or status updates; not settled science.  In 493, the IEEE reliability
engineers deploy statistical methods to convey opinions about power security into the realm of science.  Reliability ought
to be a front-center concern for a document devoted to emergency and standby power systems at the building premises
level.
The only other documents that have earned consensus are the suite of documents developed by the North American

Electric Reliability Council and the International Electrotechnical Commission Dependability standards (TC-56).  These
are not a good fit for backup power system development of the built environment which is the concern of this committee.
The National Electrical Code committee that deals with emergency power systems thought that my proposal to include

this reference into the 2011 was acceptable.  If this committee disagrees, a reference in its substantiation to the other
documents that are more relevant would be gratefully received.

Add new annex material:
A.1.4.1 Assignment of degree of reliability of the recognized EPSS, or equivalency of other methods, depends on the

careful evaluation of the variables at each particular installation. One source of information on quantitative methods for
assessing power system reliability is ANSI/IEEE 493-2007, Recommended Practice for the Design of Reliable Industrial
and Commercial Power Systems.

The informational note has been converted to annex material in accordance with the manual of
style.  The last sentence was reworded to indicate that the ANSI/IEEE document is only one source of information.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-2     Log #5  EPS-AAA

_______________________________________________________________________________________________
Michael A. Anthony, University of Michigan / Rep. APPA org.  Leadership in Education/Association of

Education Facility Executives
110-11

Place more restrictions on the proposed language as shown below.
5.1.5.x(NEW) A dedicated feeder in a multi-building, campus-style electrical power distribution network shall be

permitted to be used as the EPS where the normal and emergency feeder independence and
reliability is acceptable to the Authority Having Jurisdiction

Many facility professionals confuse the term "emergency power" (as it is defined in NFPA 101 Life
Safety Code and NFPA 70 the National Electrical Code) -- intended to provide safe egress -- with "standby power" or
"optional standby power" (as defined in NFPA 70 and NFPA 110) -- intended to provide power for business continuity
and property security.
This proposal deals only with emergency power for egress -- power that must be available within 10 - seconds and

must remain available for 90 minutes so that people may exit a building safely according to the Life Safety Code.   An
emergency power system that is designed specifically for life safety has different characteristics than a standby power
system; although standby system are frequently the source of power for smoke control and elevators.
There is so much confusion among NFPA 70, NFPA 101, NFPA 110 regarding the characteristics of the various types

of power systems that this proposal may improve NFPA 110 by simply limiting its scope to apply to egress lighting
systems only - where there is very little confusion about how emergency lighting systems shall perform.  A supply from a
separate building on a different, independent medium voltage feeder can be probabilistically informed by site specific
historical data, or data from IEEE 493.
A common understanding of the meaning of "Standby power systems", and all the others listed in A4.1 needs to be
driven through several documents; a job too large for the moment.  We hope that a technical correlating committee or
dedicated NFPA Task Group will tackle this multi-document confusion and coordinate terminology with the IEEE and
public service commissions.
IEEE Standard 493-2007, Table 3.24 which compares (for a typical sample system) the failure rates of single-line utility

supplies with on-site generation.  Note that inherent reliability is the same at 0.9997 but with very different mean times to
repair.  When you use this data with IEEE Standard 493-2007, Table 3.1 -- which shows the improvement in reliability
with two utility circuits (the case in many large campus distribution systems with automatic Main-Tie-Main throw-over
schemes) -- in conjunction with  IEEE Standard 493-2007, Table 3.2, you come to the conclusion that power to
emergency lighting supplied from two independent sources -- is more likely to be available from the feeder than the
on-site generator for most campus operating hours for most campus occupancy classes.  This can be seen even without
formal reliability calculations.
Note:  Supporting material is available for review at NFPA Headquarters.

Egress lighting is outside the scope of NFPA 110.  Other NFPA standards, such as NFPA 101,
, invoke NFPA 110 Level 1 and Level 2 requirements.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-3     Log #8  EPS-AAA

_______________________________________________________________________________________________
John Whitney, Clarke Fire Protection Products

110-23b
Revise text to read as follows:

[this is the only word that has been added].
The EPS shall be heated as necessary to maintain the water jacket and battery temperature determined by the

EPS manufacturer for cold start and load acceptance for the type of EPSS.
All prime mover heaters shall be automatically deactivated while the prime mover is running.

Air-cooled prime movers shall be permitted to employ a heater to maintain lubricating oil temperature as
recommended by the prime mover manufacturer.

Antifreeze protection shall be provided according to the manufacturer's recommendations.
Ether-type starting aids shall not be permitted.
The ambient air temperature in the EPS equipment room or outdoor housing containing Level I rotating

equipment shall be not less than 4.5°C (40°F) [relocated from 7.7.6]
Cooling systems for prime movers shall be either forced-air or natural

convection, liquid-cooled, or a combination thereof.
Forced-air-cooled diesel or otto cycle engines shall have an integral fan selected to cool the prime mover under

full load conditions.
Ventilation shall be provided for the evacuation of hot air from the EPS service room [deleted, redundant

language to 7.7.1] or the enclosure housing the unit [moved to 7.7.1].
Liquid-cooled prime movers for Level 1 applications shall be arranged for closed-loop cooling and consist of

one of the following types as required in Section 7.8: [deleted as now un-necessary]
(1) Unit-mounted radiator and fan
(2) Remote radiator
(3) Heat exchanger (liquid-to-liquid)

Cooling systems shall prevent overheating of prime movers under conditions of highest anticipated ambient
temperature at the installed elevation (above sea level) when fully loaded.

Power for fans and pumps on remote radiators and heat exchangers shall be supplied from a tap at the EPS
output terminals or ahead of the first load circuit overcurrent protective device.

The secondary side of heat exchangers shall be a closed-loop cycle, that is, one that recycles the cooling
agent.

The installed EPS cooling system shall be designed to cool the prime mover at full rated load while operating in
the particular installation circumstances of each EPS. [relocated from .8.1]

A full load on-site test shall not result in activation of high-temperature pre-alarm or high-temperature
shutdown. [relocated from 7.8.1.1]

For EPSS cooling systems requiring intermittent or continuous waterflow. pressure. or both. a utility. city. or
other water supply service shall not be used, [relocated from 7.8.2*]

The EPSS cooling system shall be permitted to use utility or city water for filling or makeup water. [relocated
from 7.8.2.1]

Design of the EPS cooling system shall consider the following factors:
(l) Remote radiator or heat exchanger sizing
(2) Pipe sizing
(3) Pump sizing
(4) Sufficient shutoffs to isolate equipment to facilitate maintenance
(5) The need for and sizing of de-aeration and surge tanks
(6) Drain valves for cleaning and flushing the cooling system
(7) Type of flexible hoses between the prime mover and the cooling system piping[all 5.6.7.11 relocated from 7.8.5]

With the EPS running at rated load, ventilation air flow shall be provided to limit the maximum air temperature in
the EPS room or the enclosure housing the unit [relocated from 5.6.7.2] to the maximum ambient air temperature
required by the EPS manufacturer.

Consideration shall be given to all the heat emitted to the EPS equipment room by the energy converter,
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Report on Comments  –  June 2012 NFPA 110
uninsulated or insulated exhaust pipes, and other heat producing equipment.

Air shall be supplied to the EPS equipment for combustion.
For EPS supplying Level 1 EPSS, ventilation air shall be supplied directly from a source outside the building by

an exterior wall opening or from a source outside the building by a 2-hour fire-rated air transfer system.
For EPS supplying Level 1 EPSS, discharge air shall be directed outside the building by an exterior wall

opening or to an exterior opening by a 2-hour fire-rated air transfer system.
Fire dampers, shutters, or other self-closing devices shall not be permitted in ventilation openings or ductwork

for supply or return/discharge air to EPS equipment for Level I EPSS.
Ventilation air supply shall be from outdoors or from a source outside the building by an exterior wall opening or

from a source outside the building by a 2-hour fire-rated air transfer system.
Ventilation air shall be provided to supply and discharge cooling air for radiator cooling of the EPS when running

at rated load.
Ventilation air supply and discharge for radiator-cooled EPS shall have a maximum static restriction of 125 Pa

(0.5 in. of water column) in the discharge duct at the radiator outlet.
Radiator air discharge shall be ducted outdoors or to an exterior opening by a 2-hour rated air transfer system.

Motor-operated dampers, when used, shall be spring operated to open and motor closed. Fire dampers, shutters,
or other self closing devices shall not be permitted in ventilation
openings or ductwork for supply or return/discharge air to EPS equipment for Level I EPSS.

The ambient air temperature in the EPS equipment room or outdoor housing containing Level 1 rotating
equipment shall be not less than 4.5°C (40°F) [moved to 53.5]

Units housed outdoors shall be heated as specified in 5.3.1.5.3.5
Design of the heating, cooling, and ventilation system for the EPS equipment room shall include provision

for factors including, but not limited to, the following:
(I) Heat
(2) Cold
(3) Dust
(4) Humidity
(5) Snow and ice accumulations around housings
(6) Louvers
(7) Remote radiator fans
(8) Prevailing winds blowing against radiator fan discharge air

The installed EPS cooling system shall be designed to cool the prime mover at full rated load while operating in
the particular installation circumstances of each EPS. [moved to 5.6.7.7]

A full load on site test shall not result in activation of high temperature pre-alarm or high temperature shutdown.
[move to 5.6.7.8]

For EPSS cooling systems requiring intermittent or continuous waterflow, pressure, or both, a utility, city, or
other water supply service shall not be used. [moved to 5.6.7.9]

The EPSS cooling system shall be permitted to use utility or city water for filing or makeup water. [moved to
5.6.7.10]

Makeup water hose bibs and floor drains, where required by other codes and standards, shall be installed
in EPS equipment rooms.

Where duct connections are used between the prime mover radiator and air-out louvers, the ducts shall be
connected to the prime movers by means of flexible sections.

Design of the EPS cooling system shall consider the following factors:
(1)  Remote radiator or heat exchanger sizing
(2)  Pipe sizing
(3)  Pump sizing
(4)  Sufficient shutoffs to isolate equipment to facilitate maintenance
(5)  The need for and sizing of de-aeration and surge tanks
(6)  Drain valve for cleaning and flushing the cooling system
(7)  Type of flexible hoses between the prime mover and the cooling system piping [all 7.8.5 moved to 5.6.7.11]

Responding to the TC ROP Actions to call for comments for possible reorganization of the prime
mover cooling systems (exhaust sections incorrectly stated in Report) and ventilation system requirements. As stated in
the Committee Statement for CP9 'the committee discussed this proposal extensively and did not reach consensus'.
This was in large part do to requirements for EPS construction versus EPS installation being inter-mixed between 5.3,
5.6.7, 7.7 and 7.8. I volunteered to offer this proposed re-arrangement during the Comment stage.
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Report on Comments  –  June 2012 NFPA 110
Expect for the word" Maintenance" in the title line of 5.3, no words have been added, only moved. Where words

became redundant they were deleted with the appropriate notation. Otherwise underlined text is relocated from
elsewhere with notation as to where it came from; strikethrough text has been moved to a new location with notation as
to where it went.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-4     Log #1  EPS-AAA

_______________________________________________________________________________________________
Stephen McCluer, APC by Schneider Electric

110-16
Revise text to read as follows:

Loss of normal power at any automatic transfer switch (ATS) considered a part of the EPSS.  Prime mover
shall start upon closing of a remote switch or contacts and shall stop after appropriate any user-defined time delays,
when switch or contacts are opened.

The submitter asked to delete the word “ because it is unenforceable.  The committee
rejected the proposal, stating that the term “allows for flexibility in equipment design based on conditions unique to a
specific installation.”  I think both positions are correct in principle.  For example, it is common for a UPS to wait for
power to stabilize following a transfer from one power source to another before reverting from battery to mains supply.
The same principal might apply to the EPS; i.e., ensure that the "new" source is stable before shutting down the prime
mover, and the generator has had time to cool down.  The AHJ will not know what is “appropriate”.  The user should be
the one to decide IF and for HOW LONG a time delay is appropriate for his particular application.

The committee reaffirms the present text "appropriate" is enforceable and allows for flexibility in
equipment design and operation based on conditions unique to a specific installation.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-5     Log #2  EPS-AAA

_______________________________________________________________________________________________
Stephen McCluer, APC by Schneider Electric

110-22
Revise text to read as follows:

Level 1 EPSS equipment shall not be installed in the same room with the normal service equipment, where the
service equipment is rated over 150 volts to ground and equal to or greater than 1000 amperes.

EPSS distribution equipment and transfer equipment shall be permitted in the same room as the normal
service disconnect when the conductors for each system are not located within the same cabinet enclosure or vertical
switchboard section as the service disconnecting means or normal source feeder disconnecting means.

While total separation between service equipment and EPSS equipment should be the goal of any new
construction, it is recognized that this may not always be feasible.  It is recognized that switchboards commonly consist
of a service disconnect at one end of the line-up, the EPS source disconnect at the other end of the line-up, and feeders
in the middle of the line-up.  It is permissible for normal and emergency source conductors to terminate in a common
switchboard as long as they terminate in separate sections.

Concur with the comments on the affirmative on Proposal 110.22.  NEC Articles 700 and 701 for Level
1 and 2 systems permits the normal and emergency source conductors to terminate in a common switchboard as long
as they terminate in separate sections.

Regardless of the equipment orientation, it is the intent of this requirement to separate the
Level 1 EPSS equipment from the normal service equipment to achieve a higher degree of reliability and protection from
fire hazards.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-6     Log #4  EPS-AAA

_______________________________________________________________________________________________
Scott J. Harrison, Marioff Inc.

110-27
Revise text to read as follows:

The room in which the EPS equipment is located shall not be used for other purposes that are not directly
related to the EPS.  Parts, tools, and manuals for routine maintenance and repair shall be permitted to be stored in the
EPS room.

Where fire suppression systems are installed in EPS equipment rooms or separate buildings, the following
systems shall not be used:
(1) Carbon dioxide or halon systems, unless prime mover combustion air is taken from outside the structure
(2)  An automatic dry chemical system, unless the manufacturers of the EPS certify that the dry chemical system

cannot damage the EPS system, hinder its operation, or reduce its output.
Where water mist fire suppression systems are installed in EPS equipment rooms or separate buildings, and

the manufacturers of the EPS certify that such systems cannot damage the EPS system, hinder its operation or reduce
its output, the water mist fire suppression systems shall be designed and installed per NFPA 750,

The committee rejected this proposal stating…”It is not plausible to expect an EPS manufacturer to
certify that a water-based fire protection system will not damage the EPS, hinder its operation, or reduce its output…”
Yet existing paragraph 7.11.2(2) states exactly that in reference to dry chemical systems.  The same consideration
should be allowed for water mist systems.
The Technical Committee also stated…” NFPA 110 does not prohibit the use of water-based fire protection systems for

fire suppression within the EPS equipment room and determination of the applicable standard to use is the purview of
the authority having jurisdiction”. Because water based fire suppression systems are not excluded as an optional
method of suppression in Section 7.11.2 paragraphs 1 and 2, and NFPA 750 is the primary standard outlining the
requirements for water mist fire suppression systems, it should be referenced to provide guidelines to the end user, AHJ
and design firm.
There is no reference to this fire protection standard in NFPA 110.  Water mist  systems have been approved and

installed in a wide range of power system applications globally and for clarity NFPA 750,
, should be included in NFPA 110 as Referenced Publications.

NFPA 110 does not prohibit the use of water-based fire protection systems for fire suppression
within the EPS equipment room and determination of the applicable standard to use is the purview of the authority
having jurisdiction.
The committee has made it a practice not to directly reference any fire suppression documents.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-7     Log #7  EPS-AAA

_______________________________________________________________________________________________
George Mills, The Joint Commission

110-35
Remove proposed word “standby” under 8.4.2(2) and all other suggested referenced locations,

including 8.4.2.3; 8.4.9.5.1; 8.4.9.7; 7.13.4.3 and 7.13.4.3.1.
Many engine driven generators do not have the standby rating on the rating label.  Some do not have

prime, standby or continuous listed on the nameplate. Some have only continuous on the nameplate. In a quick phone
check of 10 random sites, 7 had standby checked on the nameplate, 2 had nothing referenced on the nameplate (amps
was listed, which the organization used to calculate 30%), 1 had only continuous identified. (Information can be provided
upon request.) To limit measurement only to standby will require the user to covert the information, which the typical
user might not be able to perform.  The current lack of specifying standby, prime or continuous has not resulted in
equipment failure or evidence of wet stacking.  I would propose, as an alternative, creating annex information to explain
the three common ratings found on nameplates, which would provide a benefit to the users/maintainers.

Add annex material as follows:
A.8.4.2  The generator set manufacturer should be consulted where the nameplate data do not indicate rating type.

There is difference between prime and standby ratings.  For example, there are usually two kW nameplate ratings found
on most engine driven generators: “standby” and “prime”.  There can be a significant difference between the resulting
kW figures when calculating 30% of nameplate – e.g., a 100kW standby generator is normally considered a 80kW set
for prime power, therefore 100kW x30%=30kW; 80kWx30%=24kW.
A permanent record of the rating should be maintained and readily available.
Also add this annex material for the following sections: 8.4.2.3; 8.4.9.5.1; 8.4.9.7; 7.13.4.3 and 7.13.4.3.1.

The committee's action has addressed the concerns of the submitter.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-8     Log #9  EPS-AAA

_______________________________________________________________________________________________
John Whitney, Clarke Fire Protection Products

110-23b
Add new text to read as follows:

A. 7. 7.2.1 When calculation the ventilation requirements for EPSS many things must be considered;
a) radiator air flow ( when installed in the EPSS room)
b) combustion air flow consumed by the engine
c) maximum potential ambient temperature of air entering the EPSS room for ventilation
d) radiated heat load from the EPS including engine and generator
e) radiated heat load from EPS exhaust system whether it is insulated or not insulated
f) other heat loads in the room
g) maximum allowed air flow pressure drop through the ventilation supply into the room and through the ventilation

discharged from the radiator.
The existing standard is unclear on what should be included in the ventilation system design. CP9 was

an attempt to address the problem but only from the combustion air requirement element of the problem.

Add new text to read as follows:
A.7.7.2.1 The ventilation calculation for EPS should consider;
a) radiator air flow (when installed in the EPS room)
b) combustion air flow consumed by the engine
c) maximum potential ambient temperature of air entering the EPS room for ventilation
d) radiated heat load from the EPS
e) radiated heat load from EPS exhaust system whether it is insulated or not insulated
f) other heat loads in the room
g) maximum allowed air flow pressure drop through the ventilation supply into the room and through the ventilation

discharged from the radiator.
The committee accepts the annex material for ventilation calculation consideration and has

revised the language to focus on the EPS rather than the broader proposed language of EPSS.
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Report on Comments  –  June 2012 NFPA 110
_______________________________________________________________________________________________
110-9     Log #3  EPS-AAA

_______________________________________________________________________________________________
Stephen McCluer, APC by Schneider Electric

110-42
[Editorial changes to the revised text accepted by the Technical Committee]

In order to optimize the long term storage of fuels for prime movers, the fuel tanks should be kept cool and dry, and the
tank as full as possible. Tanks that are subject to temperature variations can experience accelerated fuel degradation
especially if the tanks are outside and above ground or close to an extreme heat source if stored inside a structure. The
more constant and cooler the tank temperatures the less likely temperature related fuel degradation will occur.  Tank
ullage (air space) should be kept to a minimum. Excess airspace allows for warm humid air to enter the tank and
condense moisture during the cool evening. Also, prolonged exposure to ambient air which is 20 percent oxygen can
facilitate oxidative degradation of the fuel. Fuel Storage storage tanks should be kept as dry as possible and have with
provisions for water drainage on a regular basis. The presence of water can lead to microbiological contamination and
growth which in turn can lead to general or pitting corrosion of steel tanks and components possibly resulting in filter
plugging, operational issues or a hydrocarbon release to the environmental. Regularly scheduled surveillance of the fuel
allows the operator(s) to evaluate the condition of the fuel and make important decisions regarding the quality of the fuel
dedicated to reliable operation of the prime mover. Fuel maintenance and testing should begin the day of installation
and first fill in order to establish a benchmark guideline for future comparison. Where possible, always seek laboratory
testing services should always be sought from a qualified or certified petroleum laboratory.

The Committee accepted, without comment, the proposal to replace the existing text with new text.
This comment addresses editorial changes that should have been made.
1st sentence: I know that NASA uses solid fuel, but most EPSS systems use either gas or liquid.  The intent is for
storage of liquid fuel, so add the word “tank” to clarify that the fuel itself does not need to be kept dry.
7th sentence: Correct capitalization and delete unneeded word
Final sentence: The words “always seek” sound like mandatory language, which is not permissible in an Annex.  The

proposed wording “should always be sought” identifies it as a best practice.

Revise proposed text as follows:
In order to optimize the long term storage of fuels for prime movers, the fuel tanks should be kept cool and dry, and the

tank as full as possible. Tanks that are subject to temperature variations can experience accelerated fuel degradation
especially if the tanks are outside and above ground or close to an extreme heat source if stored inside a structure. The
more constant and cooler the tank temperatures the less likely temperature related fuel degradation will occur.  Tank
ullage (air space) should be kept to a minimum. Excess airspace allows for warm humid air to enter the tank and
condense moisture during the cool evening. Also, prolonged exposure to ambient air which is 20 percent oxygen can
facilitate oxidative degradation of the fuel. Fuel Storage storage tanks should be kept as dry as possible and have with
provisions for water drainage on a regular basis. The presence of water can lead to microbiological contamination and
growth which in turn can lead to general or pitting corrosion of steel tanks and components possibly resulting in filter
plugging, operational issues or a hydrocarbon release to the environmental. Regularly scheduled surveillance of the fuel
allows the operator(s) to evaluate the condition of the fuel and make important decisions regarding the quality of the fuel
dedicated to reliable operation of the prime mover. Fuel maintenance and testing should begin the day of installation
and first fill in order to establish a benchmark guideline for future comparison. Where possible, always seek lLaboratory
testing services should always be sought from a qualified or certified petroleum laboratory.

Additionally the words "where possible" are deleted from the last sentence.  The remainder of
the recommendation is accepted.

11Printed on  10/4/2011


