
Architects refer to many different codes 
and standards as they design buildings. 
They are constantly referencing 
building codes, fire codes, and energy 
codes. They also use local public health 
regulations and state adopted guidelines 
for certain project types. Architects, 
however, may not think to review 
the National Electrical Code (NEC) 
for requirements relative to their 
project.

The 
purpose of the 
NEC is “the practical 
safeguarding of persons and 
property from hazards arising from the 
use of electricity.” It applies essentially 
to all buildings, structures, and sites 
and is enforced by the authority having 
jurisdiction (AHJ). While there are 

many requirements in the NEC that 
will have an effect on building design, 
this article will outline the space 
requirements for electrical equipment.

Access and working space must be 
provided to allow for maintenance and 
operation of electrical equipment. The 
depth of the working space can vary 

from 3 feet to 4 feet, 
depending on the 
operating voltage of 

the equipment.

The width of the working 
space must  

be either the width of the 
equipment or 30 inches, 
whichever is greater. The 
height of the working space 
shall be 61/2 feet high or the 
height of the equipment, 
whichever is greater. 
Architects have to keep 
all of these dimensions 
in mind when designing 
electrical rooms and 
closets. When large 
equipment is installed, 
there are additional 
requirements. If 
equipment is rated 
800A or greater, 
the egress doors 

within 25 feet of 
the work area must swing in the 
direction of egress and must be 
provided with listed panic hardware. 
If equipment is rated 1200A or 

greater, and is over 6 feet wide, then 
egress from the work space must 
be provided at each end. The code 
allows exceptions to the two door 
requirement where double work space 
clearance is provided or a continuous 
unobstructed exit is present.

Certain electrical equipment: 
panelboards, switchboards, 
switchgear, and motor control 
centers also require dedicated 
equipment space. This space shall 
be the footprint of the equipment 
from the floor to 6 feet above 
the equipment or to a structural 
ceiling. It is generally understood 
that this space will allow conduit 
to enter equipment unobstructed. 
Additionally, piping will not be 
located above electrical items in 
order to guard against equipment 
getting wet in the event of a leak.

It is always best to plan for the 
installation of electric service and 
distribution equipment from the 
earliest phases of design. This is 
particularly true since the electric 
service disconnect is required to 
be located nearest the point of 
entrance of the service conductors. 
This will help architects locate 
the main electrical room in the 
most efficient space. Following the 
requirements outlined above will 
ensure a code compliant design. 
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Emergency Power: continued from Page 2

New York Public Library Midtown Campus, New York, NY

Kohler Ronan is delighted to join 
the design team of renowned Dutch 
architecture firm Mecanoo and the 
award-winning, New York City firm 
of Beyer Blinder Belle on the recently 
announced renovations to the Mid-
Manhattan Library, as well as the Beaux-
Arts landmark Stephen A. Schwarzman 
Building located at Fifth Avenue and 
42nd Street. The project, estimated at 
$300 million, will consist of extensive 
interior renovations to the Mid-Manhattan branch, which will result in a truly 
modern circulation library, as well as a 42% increase in public space at the iconic 
Schwarzman Building.

The Met Breuer, New York, NY

Formerly home to The Whitney 
Museum of American Art, Marcel 
Breuer’s historic building located at 
Madison Avenue and 75th Street opened 
to the public again in March of this year 
under the auspices of the Metropolitan 
Museum of Art. Having assumed 
programming of the space for the 
next eight years, the Met will house a 
portion of its modern and contemporary 
collections and programs within the unique space.   
To accommodate the staff and anticipated visitors, renovations were needed 
in the lobby, support, and public amenities areas, including a new restaurant. 
Infrastructure upgrades and improved traffic flow were also within the project’s 
scope. Kohler Ronan was pleased to have provided MEP/FP and Technology 
Design for this New York City landmark.
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of an emergency. The generator that 
will produce power during a utility 
power failure or distribution fault 
must also have a dedicated room 
or be located to the exterior of the 
building. Similarly, the wiring that 
connects all of the fire alarm system 
components must be protected so that 
an emergency event occurring on a 
single floor does not compromise the 
entire system serving other floors. 
Methods to achieve this protection 
include utilizing rated shafts, running 
sprinklers along feeders, or using a 

listed protective circuit system such  
as mineral insulated cable.

New York City has amended 
the National Electric Code and 
International Building Codes 
particularly as relate to the 
protection of emergency power and 
fire alarm systems.  These amended 
versions must be adhered to when 
working on and designing for 
buildings within the City. Separating 
components, for example, is not 
only good planning, it is a code 

requirement in the New York City  
jurisdiction. And, due to conflicting 
views of agencies, closets that 
would normally have sprinklers in 
a fully-protected building may not 
have sprinklers. Instead, increased 
ratings on partitions are required. 
Architects should plan for two hour 
ratings for each of the rooms housing 
equipment named above until it is 
determined that sprinkler coverage 
is being properly provided.  This is 
done through code analysis during 
the design phase of the project. 
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Since the invention of the elevator, 
buildings have been growing taller 
every day. And in dense urban 
environments where real estate is at a 
premium, there is no better solution 
than to build up. Advancements in 
structural systems, insulated glazing 
units, and fire proofing have enabled 
the AEC industry to make large, high-
performance buildings that minimize 
physical foot print and energy use while 
providing enhanced environmental 
conditions via increased daylighting 
and air temperature control systems. 
However, to ensure the safety of 
building occupants, design must 
address a life safety concern that is 
inherent in high rises and buildings 
with extremely large square footage:  
the impossibility of a quick evacuation 
in the event of an emergency. In the 
past, the primary concern was fire. 
The need for sheltering in place has 
increased in recent years as emergency 
conditions may be caused not only by 
fire, but by extreme weather events and 
acts of terrorism. The modern tower’s 
building systems are heavily relied upon 
to maintain the safe conditions needed 
to support human life in emergency 
situations, as well as to support longer 
evacuation times and conditions where 
mobilizing in place is the best option. 
In order for such systems to function 
properly, the power and alarm systems 
to which they are connected must be 
redundant and protected.  Continued 
operation throughout the course 
of an emergency event is critical.

The emergency power and alarm 
systems designed for buildings must be 
laid out in a manner in which function is 
uninterrupted during a disturbance. In 
the case of fire alarm systems, specific 
wiring methods are used to protect 
notification and detection circuits 
running through multiple floors. As 
such, an event on a single floor does 

not take out the entire alarm system. 
Besides wiring methods, components 
that collect and transmit data serving 
multiple floors must also be protected. 
Locating this equipment in rated 
closets should be considered in the 
early planning of a space, and may be a 
requirement of the local jurisdiction.

To provide the most protection during 
emergency events, the emergency 
power system has many components 
that also need to be planned for when 
space programming a building. To 
mitigate risk, different components 
must be physically separated from 
similar equipment in the building. 
The main service room housing the 

incoming electrical conductors for 
utility and main building disconnects 
can only serve as a distribution point 
for non-backed-up distribution 
components. A separate rated closet 
is required for the automatic transfer 
switches which will transfer utility 
power to generator power in the event 

By default, Revit pipe tags only orient 
vertically or horizontally, which is great 
provided you only work on perfectly 
square buildings. However, if you are like 
our engineers, you work on a multitude of 
buildings and encounter all sorts of shapes 
and orientations. Luckily, there is an easy fix.
Click pipe tag (your company default pipe tag) 
and select “Edit family” from the ribbon.
Once in the pipe tag family, click on “Family 
Categories and Parameters”.

In the “Family Categories and Parameters” 
dialog box, under “Family Category” select 
“Pipe Tags”. Under the “Family Parameters” 
section, check off the value for “Rotate with 
component”. Close the dialog box and reload 
the family to your project.
Pipe tags will now be aligned to the pipe 
with which they are associated.
Note: This can also be done for duct tags, 
conduit tags, wall tags, etc.

Before After

States across the country are adopting 
IECC 2012/ASHRAE 90.1-2010 as 
their new building energy codes. With 
the release of every new code iteration, 
designs are being encouraged to be 
higher performance. The eventual 
goal of the codes is to design carbon 
neutral buildings by 2030. As expected, 
the minimum thermal performance of 
opaque and fenestration assemblies has 
increased, and there is now a strong 
attention to controlling air leakage 
in buildings by adding mandatory 
requirements for 
air barriers. There 
have also been 
some significant 
updates to the 
codes regarding 
fenestration area, 
use of daylight, 
and minimum 
requirements for 
top lighting in 
certain areas. This 
section of code is one of the first where 
we see automatic daylighting controls 
(electrical) requirements being triggered 
in the envelope (architectural) section 
of the energy code.

IECC 2012 caps the maximum amount 
of vertical fenestration at 30% WWR 
and skylight area at 3% of the roof 
area. That said, an additional provision 
increases these limits of vertical 
fenestration to 40% WWR if the 

following requirements are met: 1)  
more than half the floor area is with 
a daylight zone, 2) automatic daylight 
sensors are installed in these spaces, 
and 3) the selected glazing panel has a 
high visible transmittance. Skylights 
are permitted to 5% of roof area only 
if automatic daylight sensors are 
placed in the daylight zones. ASHRAE 
maintains its original cap of 40% 
WWR and skylight area at 5% of the 
roof area.

The codes also require 
a minimum area of skylights over 
enclosed spaces [such as, but not 
limited to lobbies, warehouses, 
gymnasiums, convention centers, 
workshops, etc.] in a building that is 
four stories or less and directly under a 
roof. Space area must be ≥ 10,000 sf (for 
IECC 2012) or ≥ 5,000 sf (for ASHRAE 
90.1-2010). The skylights must be 
able to provide a daylight area under 
skylights of at least half the floor area. 

Spaces where a dark room environment 
is part of its function are excluded from 
this requirement. Certain conditions 
preclude these requirements, such as 
when the skylight area is shaded by 
existing structures. Additionally, the 
area under skylights may be reduced or 
eliminated if there is adequate primary 
sidelighted area, or daylight area 
under rooftop monitors. Automatic 
daylight sensors are required for 

these daylighted spaces. 
Similarly, when the combined 
primary sidelighted area in 
an enclosed space exceeds 
250 ft2, the lamps for general 
lighting will be controlled by 
an automatic daylight sensor.

The daylighting controls must 
satisfy requirements which 
can be found in the lighting 
section of these energy codes. 
Of importance is the fact that 
the requirement for lighting 
controls is being triggered by 

the architectural design, and must be 
conveyed to the lighting designer.

ASHRAE 90.1-2010 is an alternative 
compliance path under IECC 
2012. A project needs to meet the 
requirements of only one of these 
codes to meet energy code compliance. 
Also refer to any amendments by your 
local jurisdiction for any additional 
code compliance requirements. 
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How to Align Pipe Tags with Pipecontinued on Page 4
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