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Selectively coordinating 
power distribution and 
electrical systems in criti-
cal facilities remains a hot 
topic among professional 
engineers and their facility-
owner clients. 

Properly coordinating AC 
electrical power distribution 
systems with over-current 
protective devices can be 
complex and difficult (Fig. 
1). It requires integrating 
different components, tech-
nologies, manufacturers 
and standards. 

There is no standard, 
cookie-cutter approach that 
can be applied effectively 
across system designs. 

And even though selective 
coordination is about to 
enter its third NEC* cycle as 
a mandated requirement—
not left to engineering 
judgment since the 2005 
cycle—issues continue circu-
lating about the necessity of 
mandating it, what 

*  National Electrical Code

constitutes compliance and 
how other aspects of power 
system design might be 
compromised.

For example, Jim Degnan, 
principal of Sparling, a 
consulting engineering 
firm based in Seattle, said, 
“I still prefer engineering 

judgment. The code is an 
absolute and in many cases 
the potential benefits don’t 
justify the cost. Some of the 
initial hurdles implement-
ing selective coordination 
have been overcome with 
updated equipment listings, 
but unfortunately this solu-
tion to 10 percent of the 

Effective Selective Coordination Design
What You Need to Know 
About Meeting Code Requirements,
Managing Faults, 
Optimizing Design 
and Understanding Issues with 30-Cycle Transfer Switches

Overview
This white paper:
• Shares current per-

spectives of selective 
coordination

• States its objectives 
and defines it

• Addresses code re-
quirements and the 
importance of selec-
tive coordination

• Explains how to de-
termine and achieve 
effective selective 
coordination

• Offers guidelines on 
how to optimize its 
design and

• Describes the role 
of power transfer 
switches and specify-
ing cycle times. 

The Complexity of Selective Coordination 
• May not be fully achievable
• Requires a high level of analysis and engineering 

judgment
• Best fit solutions are sought
• Cost plays a major role: more design time, space 

requirements, equipment
• Rote insistence on full selective coordination may 

impede ability to deploy desirable alternate power 
protection

• Often not possible to achieve on conventional 
designs without major re-configuration; cannot 
succeed with device selections alone

Fig. 1. A host of issues confront engineers when they  
selectively coordinate electrical systems.

Source: Consulting-Specifying Engineer webinar on selective  
coordination, February 2008
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Fig. 3. This ASCO Power Tech-
nologies paper answers six 
frequently asked questions 
about selective coordination, 
such as, ‘What benefit other 
than minimizing an outage 
does selective coordination 
provide?’ 
 
Download the PDF here.

problem is being touted as 
solving more than half of 
the issue, which it doesn’t.  

“Selective coordination re-
quirements for emergency 
and legally required standby 
systems (Fig. 2) are chal-
lenging electrical engineers 
to consider how systems 
respond to short circuits,” 
he said. 

In fact, full selective coordi-
nation has changed the way 
engineers must think when 

designing electrical distribu-
tion systems (Fig. 3).

Although 99.999 percent 
of electrical systems in use 
today are not selectively 
coordinated, according to 
Degnan, they operate with 
high reliability. The vast 
majority will selectively 
coordinate for the most 
common types of faults…
low-level arcing faults. 

There are inevitable excep-
tions, however. A metropoli-

Selective Coordination for Emergency 
And Legally Required Standby Power Systems

All over-current protective devices must be fully selec-
tive with... 
All upstream devices for...
All levels of over-current from...
All sources.

Each over-current protective device must remain 
closed long enough for every device below it to clear, 
for all levels of over-current.
• Soft, low current sources
• Stiff, high current sources
• Low impedance faults (bolted fault)
• High impedance faults (arcing)
• Overloads

Fig. 2. Specifications for over-current protective devices need 
to accommodate a range of demands.

Source: Consulting-Specifying Engineer webinar on selective coor-
dination, February 2008

tan hospital, for example, 
experienced a fault on a fan 
that caused not only loss 
of the normal source, but 
also the entire emergency 
system. Lost power to such 
critical loads as ventilation 
systems and life support 
resulted in many patients 
needing immediate medical 
attention.

It’s clear that lack of coordi-
nation and maintenance of 
all over-current protective 
devices can make a bad situ-
ation caused by a fault even 
worse. A properly designed 
selective coordination sys-
tem could have avoided the 
power outage. 

The hospital example is 
ironic because one of the 
most important design 
parameters of power distri-
bution systems in health-
care facilities is selective 
coordination, even before it 
was mandated in NEC 2005. 
That’s because minimizing 
the disruption of power in a 
healthcare power distribu-
tion system is critical.

Objective and Definition
The objective of selective 
coordination is to isolate a 
faulted circuit while main-
taining power to the rest of 
the electrical distribution 
system. Although selective 
coordination will not pre-

vent problems from occur-
ring, it will enhance system 
reliability by decreasing the 
potential for a smaller scale 
problem to become a larger 
scale problem. Depending 
on the location of the fault, 
it could still cause a large 
scale outage.

According to NEC Article 
100; Selective Coordination 
is the localization of an over-
current condition to restrict 
outages to the circuit or 
equipment affected. It is 
accomplished by the choice 
of over-current protective 
devices and their ratings or 
settings. 
 
The over-current condition 
may be due to an overload, 
short circuit, or ground 
fault. In a selectively coordi-
nated system, only the over-
current protective device 
protecting that circuit in 
which a fault occurs opens. 
Upstream over-current pro-
tective devices will remain 
closed. In other words, they 
do not open, which averts 
cutting power to the com-
plete panel.

http://media.ascoapu.com/DC25_Selective_Coordination_4027_a.pdf


Courtesy: Square D

When selecting circuit 
breakers as over-current 
protective devices, tables 
like the one below can help 
determine proper upstream 
and downstream circuit 
breakers.  

Short Circuit 
Selective Coordination 
for Low Voltage 
Circuit Breakers

Such tables and time-cur-
rent curves (page 6) ought 
to be used in tandem to 
meet selective coordination 
requirements.  

Each manufacturer’s table 
provides data only for its 
own over-current protective 
devices. For example, the 
partial table shown below 
for UL 240 low voltage cir-

Properly selecting upstream and downstream over-current 
protective devices helps minimize power loss and damage to 
business-critical operations.  

cuit breakers is for 
Square D over-current 
protective devices. Review 
the full table at the Square D  
website here.  

http://static.schneider-electric.us/docs/Circuit%20Protection/0100DB0501.pdf


Emergency, legally required 
and critical operations pow-
er systems require selective 
coordination, except when 
selectively coordinating a 
system could create haz-
ards, such as disconnecting 
fire pumps, of course. 
Selective coordination, 
unquestionably, involves 

trade-offs of personnel 
safety and the threat of 
arc flash (Fig. 4), and of 
maintaining power to 

critical systems oper-
ating while prevent-

ing damage to 
electrical 
wiring 

and equip-
ment.

Code Requirements 
and the Importance 
of Selective 
Coordination

Selective coordination 
is mandatory for emer-

gency electrical systems 
for healthcare facilities, 
emergency systems, legally 
required standby systems 
and critical operations 
power systems. 

These articles help ensure 
electrical circuit and system 
design that provides reliable 

power for life safety 
and critical loads to help 

protect life, public safety, 
national security and busi-
ness continuity. The most 
problematic issue for selec-
tive coordination is short 
circuits. 

Selectively Coordinating 
Emergency, Legally Required 
and Critical Operations Power

Fig. 4. Personal protective 
equipment such as that worn 
by this technician is designed 
to help prevent injuries from 
arc flash.

The most common fault on 
the short-circuit side is an 
arcing fault. Two energized 
wires come in proximity, 
create an arc, which has sig-
nificant impedance, and cre-
ates a short, but not to the 
level of an actual maximum 
available fault current.

According to Degnan, 
“Selective coordination 
often results in increasing 
the arc flash hazard (Fig. 5).  
Hundreds of electricians are 
exposed to arc flash every 
year with resulting injuries 
and occasional deaths,” he 
said. 

So protection to both 
personnel and equipment is 
key.  Bottom line, every proj-
ect or facility needs protec-
tion and selective coordina-
tion oftentimes serves as 
one  element in their overall 
protection schemes. 

Ground faults, according 
to the Institute of Electrical 
and Electronics Engineers, 
are the most common fault, 
reports coauthor Caron. 

Another type of fault, bolted 
faults, are rare. A bolted 
fault normally begins as an 
arcing fault. It is very diffi-
cult to create a bolted fault, 

unless a bolted fault condi-
tion exists on a de-energized 
system and a fuse or breaker 
closes into that condition. 

Determining Coordination
Two types of studies help 
determine effective selec-
tive coordination. One is a 
short circuit current study; 
the other an over-current 
coordination study. 

The short circuit current 
study identifies maximum 
available short-circuit 
currents throughout the 
distribution system at the 
line-side terminals of each 
over-current protective de-
vice. It is usually considered 
part of the required docu-
mentation. 

An over-current coordina-
tion study compares the 
timing characteristics of 
various protective devices 
being considered in relation 
to each other. They deter-
mine the degree of coordi-
nation, but only guarantee 
that selective coordination 
is achieved if all levels of 
overcurrent are considered, 
including bolted, line-to-line 
faults. 

Mandated selective coor-
dination demands selec-
tive coordination for the 
full range of over-currents. 
It’s the design engineer’s 
responsibility to provide 
substantiated documenta-
tion showing the design 
achieves that goal. 

Two Methods 
Help Achieve It
Two methods to achieve 
selective coordination be-
tween over-current protec-
tive devices are the graphi-
cal and the table or chart 
methods.

Fig. 5. An extreme example of 
arc flash.

Essentially, an entire selec-
tive coordination design is 
a balance of what products 
are specified, how they’re 
applied, and whether the 
entire system functions the 
way it’s intended. 



Fig. 6. This schematic shows 
a conventional bus design 
based on loads, physical lay-
out, reliability, cost, safety, 
owner’s standards and code 
minimums. Design results are 
system layout, component 
sizes and device selections. 

Fig. 7. These time-current curves represent traditional device 
selections. Note the time scale does not go to zero. The 
conventional design is considered to be selectively coordi-
nated with the devices. The red, dotted line indicates it’s well 
coordinated above 0.1 seconds. The black circle shows that it’s 
not coordinated for a bolted fault in certain locations. C and D 
are not required to coordinate if there are no loads in parallel 
with D.

The response of devices 
to fault currents is shown 
by time-current curves. 
These curves usually can be 
divided into the “overload” 
region, and the “instanta-
neous” or “short circuit” 
region.

The graphical method looks 
at curves for fuses and cir-
cuit breakers. The horizontal 
axis represents the current 
while the vertical axis shows 
the time the device inter-
rupts the circuit. 

These time-current trip 
curves provide an easy, 
quick way to determine if 
selective coordination exists 
between devices. Refer to 
the schematics in Figs. 6-9  
for an example of a power 
system and how it may be 
selectively coordinated. 

Overlapping fuse curves 
show a lack of selective 
coordination.



Fig. 8. Gain greater control by using different trip units for A 
and B. Using larger frames for A and B produces greater with-
stand (higher instantaneous override) and avoids instanta-
neous trip. This design means more energy is released during 
a fault.

Fig. 9. Increasing the distance between bus 1 and bus 2 re-
duces the available fault at bus 2. It’s selectively coordinated if 
the available fault at C is less than the instantaneous trip on B.



Fig. 6. The schematic rep-
resents two 480V sources, 
a single utility main, power 
transfer switch, 480Y/277V 
branch circuits and 
208Y/120V branch circuits.

An Array of Tools Helps 
Achieve Selective Coordination

When a graph shows that 
two circuit breakers cross at 
any point in their respective 
instantaneous trip regions, 
it’s an indication that those 
two circuit breakers do not 
coordinate for fault currents 
above the crossover point. 
For current levels in the 
overload region, time-
current curves for devices 
can be overlaid for a visual 
indication to determine if 

selective coordination is 
achievable. In the overload 
region fault currents are 
relatively low, and device 
response time is usually 
not much faster than one 
second. In this region, selec-
tive coordination can be 
relatively easy to accomplish 
and the time-current curve 
is typically an adequate 
tool for determining selec-
tive coordination between 
devices. 

if it begins to open faster 
than the upstream circuit 
breaker, and the resulting 
higher coordination levels. 

If curves overlap, the speci-
fier also ought to reference 
manufacturers’ circuit 
breaker tables to determine 
if selective coordination is 
achieved. The tables show 
results of tests of overcur-
rent protective devices con-
nected together. 

The curve must include the 
short circuit available level. 
However, the fact of no 
overlap on the graph does 
not, in and of itself, de-
finitively prove selective 
coordination.

 At higher short circuit cur-
rent levels, the time-current 
curves alone don’t show the 
total picture. The results 
do not include the affect 
of added impedance of the 
downstream circuit breaker 



Indeed, overlapping curves 
can indicate a potential lack 
of selectivity. Conversely, 
a lack of overlap indicates 
selectivity. 

However, time-current 
curve analysis alone ignores 
the current limiting effect 
of current limitation on 
the load side over-current 
protective device. The load 
side circuit breaker will react 

to the peak let-through 
current allowed to flow by 
the smaller, or faster, over-
current protective device 
for a given prospective fault 
current.

The true time-current curve 
for over-current protec-
tive devices such as circuit 
breakers and fuses is really a 
band or region extending to 
either side of a single line. 

This variation from the ideal 
is due to the time difference 

between minimum re-
sponse time and total clear-
ing time as well as manu-
facturing and temperature 
variations. Consideration 
of all variations of time-
current curves is required 
to eliminate possible errors 
when examining selective 
coordination. 

A table/chart based method 
also can be used to deter-
mine coordination. It utilizes 
a matrix showing response 

time in seconds against cur-
rent in amperes.

This method shows the level 
of short circuit current to 
which the two breakers (up-
stream and downstream) 
coordinate. 

Both time-current curves 
and tables are necessary 
to achieve proper selective 
coordination. 



The problem is that design 
engineers need to conduct 
a preliminary study based 
on an ‘imaginary’ system, 
including ‘worst-case’ 
scenarios to make sure the 
design will be acceptable…
before manufacturers and 
their products are chosen. 
Engineers generally base the 
design on standard, generic 
equivalents. 

Once the contractor 
chooses the material, the 
engineer requires manufac-
turers to conduct their own 
studies with the breakers 
they’re planning to install, 
and make sure it still coordi-
nates, and that they provide 
the correct breaker. 

In many cases, achieving 
coordination with breakers 
requires specifying break-
ers with electronic trip, 
which are more expensive 
than standard molded case 
breakers (Fig. 10). 

Selective coordination also 
can be achieved with zone 
selective interlocking pro-
tection, or ZSI. This method 
allows two or more ground 
fault breakers to commu-
nicate so a short circuit or 
fault clears by the breaker 
closest to the fault in the 
shortest time possible, 
regardless of the location of 
the fault. 

If there’s a fault on the 
main bus, there’s going to 
be more coming in on the 
main and less going out on 
the feeders. Zone selective 
interlocking would open the 
main, protecting against a 
bus fault in the substation. 

Optimizing the Design
While the design engineer 
may select an over-current 
protective device that may 
seem well suited for satisfy-
ing the requirements of the 
short circuit study, it may 
not be the best choice for 
selective coordination. If the 
system has been expanded 
or upgraded over time, it 
may include both circuit 
breakers and fuses, and 
those products may even be 
from different manufactur-
ers. In these cases, ensur-
ing selective coordination 
becomes more problematic 
since manufacturer’s tables 
provide data only for its 
products. 

Effective selective coordi-
nation during a system’s 
lifecycle could require using 
the same type of over-cur-
rent protective devices from 
the same manufacturer over 
time. 

Optimizing selective 
coordination is an iterative 
process. Depending on the 
system’s complexity, the 

Fig. 10. Modern circuit breakers with electronic trip elements 
provide adjustability to selectively coordinate power systems.

Imaginary Systems 
and ‘Worst Case’ Scenarios

Proper selective coordination that helps minimize loss of 
power caused by faults and prevents nuisance tripping is 
especially critical for data centers and hospitals.



Fig. 11. The value of short circuit current at any point in a 
circuit is a function of the size of the conductors, the distance 
from the source to the short circuit and the current available 
from the source. When the service is a dedicated transformer, 
assuming an unlimited available KVA on the primary side of 
the transformer, it will yield a conservative estimate of fault 
current on the secondary side of the transformer.

analysis may suggest that 
device selection indicates 
an imbalance or tilted 
trade-offs among selective 
coordination, equipment 
protection, and even per-
sonnel safety. 
 

Although there is no effec-
tive cookie-cutter approach 
to engineering selective 
coordination systems, the 
following seven general 
guidelines can help ensure 
balance among sometimes 
competing interests.

1. Identify the maximum 
available fault current from 
the utility that provides 
normal source power and 
related information such as 
maximum transformer size. 

2. Conduct over-current 
coordination and short-
circuit studies, discussed 
earlier, to lay the foundation 
for an effective design. This 
work also ought to include 
verifying equipment full 
load ratings. 

3. Reduce the number of 
levels of protective devices. 
The fewer the levels, the 
easier the task of selectively 
coordinating over-current 
protective devices.

There is no effective cookie-cutter approach 
to engineering selective coordination systems.

4. Reduce the available 
fault current by increas-
ing the impedance of the 
system (Fig. 11), or by utiliz-
ing step-down or isolation 
transformers.

5. Select long-time set-
tings to protect equipment 
against overload. Select 
instantaneous timing and 
short-time settings to se-
lectively coordinate. Or, use 
tables for overload protec-
tion that coordinate up to 
the available level.  

6. Select current-limiting 
type molded case circuit 
breakers where possible 
for branch devices. These 
breakers respond very 
quickly and significantly 
limit let-through current so 

they coordinate better and 
even reduce the required 
trip timer settings of up-
stream devices.
 

7. Or, consider changing a 
molded case circuit breaker 
to either an insulated case 
breaker or a low-voltage 
power breaker, which can 
increase the level of selec-
tive coordination with a 
downstream device.

Seven General Guidelines



Power transfer switches 
(Fig. 12) are essential, of 
course, in emergency, 
legally required standby 
and optional standby power 
systems (Fig. 13). That 
makes them essential as 
well to selective coordina-
tion systems. 

Optimized selective 
coordination systems that 
incorporate power transfer 
switches achieve fast fault 
clearing times and coor-
dination of over-current 
protection at reasonable 
cost. Transfer switch design, 
including specific features, 
affects cost, reliability, 
maintenance and person-

nel safety throughout the 
system’s life-cycle.

Transfer switches must with-
stand and close on fault cur-
rents until the downstream 
protective device clears the 
fault. Its ability to accom-
plish this typically is rated 
in terms of its “withstand” 
current. The withstand 
rating is the highest level of 
current that can be carried 
by a given transfer switch for 
a specific amount of time. It 
needs to be long enough for 
the upstream over-current 
protective device to clear 
the fault. Transfer switches 
with integrated over-current 
protection will need to 
selectively coordinate with 
other devices.

Whether selected to sat-
isfy requirements of NEC 
Articles 517, 700, 701 or 
708, transfer switch ratings 
for a fault current must be 
greater than, or equal to, the 
available fault current and 
system voltage as deter-
mined at the power source 
terminals of the switch. The 
withstand-close-on ratings 
can be based on a specific 
device rating or on an “any-
circuit breaker” rating. A 
switch may have both types 
of ratings. 
 
A transfer switch may also 
have an optional short time 

rating, which must be for 
6 cycles (0.1 seconds) or 
longer.

The ratings must be evalu-
ated based on the pairing of 
the transfer switch and the 
immediate upstream over-
current protective devices.
The over-current device’s 
clearing time typically is 
provided by trip curves in 
seconds, but is frequently 
translated to AC cycles in 
a 60Hz system. In other 
words, a 1600 amp transfer 
switch would need to be 
able to withstand a short 
circuit current of 65,000 
amps for 0.3 seconds and 18 
cycles. 

There are no “ideal” time 
delay settings for selec-
tive coordination in design 
schemes. And, Underwriters 
Laboratories doesn’t require 
a specific time or specific 
number of cycles to qualify 
for “short time” ratings, 
though it does provide stan-
dard recommended values. 

What matters is the calcu-
lated available fault current 
at that point in the system, 
and the ability to clear the 
fault as fast as possible while 
maintaining coordination.
The location of transfer 
switches is significant in 
terms effective selective 
coordination. 

Fig. 12. Power transfer switches like this 4000 amp automatic 
transfer bypass isolation switch are available in 3-18 and 30- 
cycle designs to facilitate selective coordination. 

Fig. 13. This ASCO Power Technologies paper: Selective Coor-
dination for On-Site Power addresses the art and science of 
selective coordination. Design engineers seek a balance that 
ensures power system reliability by minimizing nuisance out-

ages. Download the PDF here. 

Power Transfer Switches 
and Selective Coordination

http://media.ascoapu.com/DC15_Selective_Coordination_4015.pdf


Transfer switches located 
closer to their loads trans-
late into: 
• Higher reliability
• Smaller sizes of circuit 

breakers or fuses feeding 
the transfer switch

• Lower fault currents at the 
transfer switch terminals

• Faster fault clearing times 
at the transfer switch

• Improved load protection
 
Locating the switch closer to 
the source can lower system 
or facility reliability, may 
trigger tripping of down-
stream breakers, and may 
not result in a transfer to  
an alternate power source. 
Larger sizes of breakers 
or fuses may be needed, 
higher fault currents may be 
experienced and short-time 
ratings may be required. 
Bottom line: relatively poor 
load protection at higher 
expense. 

Specifying Cycle Times
As discussed earlier, effec-
tive selective coordination 
design does not follow 
cookie-cutter approaches. 
So it is, too, with specify-
ing transfer switches that 
will be integrated into such 
designs. 

Degnan agrees there’s no 
cookie-cutter solution for 
selective coordination. 

That’s because every project 
is custom. Even if you were 
to build two chain restau-
rants in two places using the 
same drawings, the coordi-
nation would be different. 
It’s dependent on the utility 
and the available fault cur-
rent. Situations vary abso-
lutely from place to place, 
building to building, design 
to design, utility company 
to utility company.
 
It might seem easy to 
specify 30-cycle transfer 
switches as a cookie-cutter 
approach for both the ceil-
ing and floor of selective 
coordination timing. What 
accompanies that decision, 
though, are safety, cost and 
other issues. As discussed 
earlier, in some installa-
tions, personnel safety and 
equipment integrity may be 
compromised by letting en-
ergy levels flow for 30 cycles 
within the electrical system. 
Using short-time-rated trip 
units in low-voltage circuit 
breaker settings may allow 
fault currents to flow for 30 
cycles, perhaps negating 
equipment protection and 
increasing arc-flash hazard. 

Specifying 30-cycle rating 
switches for all applications 
carries premiums in terms of 
equipment and spare parts 
costs—sometimes as much 
as 15 to 30 percent or more. 

They also may require rear 
entry, a larger footprint and 
more expensive mainte-
nance.

Considering the custom 
nature of selective coordina-
tion, specifying only what’s 
necessary, what more pre-
cisely satisfies requirements, 
is the better decision. 

Specifying 30 cycle rat-
ings may also necessitate 
the installation of larger 
feeder cables than normally 
required to safely carry the 
available short circuit cur-
rent for 30 cycles. This can 
cause a significant increase 
in the cost of the feeder 
cabling. 

Engineers who attended 
a Web cast on selective 
coordination and responded 
to a survey overwhelmingly 
agreed. Eighty-eight per-
cent* agreed that selective 
coordination may not be 
optimal if 30-cycle transfer 
switches are used for an 
entire facility.

*  292 of 332 survey respondents 
agreed with the statement: Selec-
tive coordination may not be opti-
mal if 30-cycle transfer switches are 
used for an entire facility. The Web 
cast was conducted by Consulting-
Specifying Engineer magazine and 
was sponsored by ASCO Power 
Technologies, Russelectric, Eaton, 
Cummins Power Generation and 
Enercon Engineering.

Achieving selective coordi-
nation oftentimes can be 
accomplished with transfer
switches between 3 cycles 
and 18 cycles. Design-
ing selective coordination 
systems based on faster trip 
times can result in lower 
cost and better equipment 
protection. 

If the design settings for up-
stream overcurrent devices 
are 3, 6, 9, 12, or 18 cycles, 
there is no reason to specify 
all 30-cycle rated switches. 

Developing a transfer switch 
schedule that includes fault 
current levels and time re-
quirements helps optimize 
equipment and cost. 

Summary
Engineers responsible for 
developing and vetting 
selective coordination 
systems that meet code 
requirements face an often 
difficult challenge. 

Knowing code require-
ments, of course, methods 
to optimize design, match-
ing transfer switches with 
circuit breakers and fuses, 
and satisfying special ap-
plication requirements is es-
sential for effective selective 
coordination. 

    Specifying Cycle Times

The approach used by Bard, Rao + Athanas Consult-
ing Engineers for specifying transfer switch cycle 
times recognizes that projects are custom. 

The majority of transfer switches that company 
engineers specify are 3-cycle switches. They have 
specified 30-cycle switches where one or more of 
the following conditions exist:

1. Larger projects, where the fault current on the 
emergency system is high.

2. Where the instantaneous is defeated in order to 
selectively coordinate (note that this may change 
with the acceptance of the new NFPA 99).

3. Where transfer switches are served by ANSI 
Switchgear, which also has 30-cycle withstand 
ratings.
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