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Power studies comprise of three important 
components: 

1) Short Circuit Analysis 
2) Protective Device Coordination 
3) Arc Flash Analysis 
4) Motor Starting  
5) Load Flow Analysis 
6) Voltage drop Calculations 
7) Harmonics Analysis 

 
The short circuit analysis is comprised of the 
adequately rating of the equipment. If the facility 
is new or green field the equipment is provided 
by the manufacturer and specified by the design 
engineer. These ratings are obtained in the 
manufacturer’s submittals. The AIC or Ampere 
Interrupting Current is shown on the nameplate 
of all UL rated equipment. The Fault current is 
obtained from the Utility company. This is the 
basis point where all worst-case bolted fault 
current is used to flow through the system. The 
equipment is sized for the worst-case scenario. 
For example: a 500kVA transformer can only pull 
so much current through it before it burns or 
explodes. The intent of any design is to 
adequately protect the equipment for localized 
worst-case bolted fault currents. If for example 
the worst-case calculated fault across a 480V, 
3ph, 100kVA, 3%ZI impedance rated transformer 
across the 4000A may not need more than AIC 
rating if there are no other contributing sources 
such as motors or generators. 
 The second most important component 
of a power study is the protective device 
coordination analysis. This is important because 
most owners do not want the facility to lose 
main power due to a low-level downstream 
fault. This can happen a few ways: First the 
instantaneous portion of the time current curves 
could over lap and either main, feeder or branch 
breakers could open. The Time Current Curves or 
TCCs are what power systems engineers use to 
model the electrical system. For a instantaneous 
fault could indeed trip the main facility power. 
There are techniques that can be proposed to 
either total eliminate the overlaps or best reduce 

the chance of an overlap. Remember the goal is 
to keep the fault if one happens contained at is 
most local overcurrent device. The second part is 
the overlap of the longtime areas. These may 
occur when loads are above 80% for molded case 
breakers and they time out or if the design uses 
all the same type of breakers with similar trip 
settings. There may be ways to separate these 
TCCs time current curves. Then there are cases 
where both downstream and upstream produce 
the same outages. In this case it may not be 
prudent force coordination. Lastly there are the 
ground fault settings for breakers. You would 
also want your downstream devices to open for 
a downstream fault. The main and feeder 
breaker ground fault settings should be 
coordinated.  
 Third part of the power study is the arc 
flash analysis. This consists of modeling the 
system with the best coordination in mind while 
trying to get the incident energy minimized. This 
may not always be a direct correlation. Better 
coordination may increase the hazardous 
incident energy in the system. The end produce 
of the arc flash study is to provide arc flash labels 
to attached to equipment where such 
equipment may be maintained or operated 
while energized. The typical arc flash label 
includes the incident energy, arc flash boundary, 
the date the label was applied, the working 
distance, the shock approach and restrictive 
boundaries and the system voltage. For service 
entrances the label is required to have the worst- 
case bolted fault current and if the overcurrent 
protective device is over 1200A per NEC 110.16 
2017 must also have the clearing time. 
 Fourth is motor staring. Motors do 
contribute to the short circuit analysis because 
when a motor stops it throws emf (electro 
magnetic force) current back into the system 
which must be calculated. If the system is using 
ATS (automatic transfers switches) you do not 
want all the facility motors to start up at the 
same time. There is inrush current which could 
trip the main breaker. The other important items 
of power studies will be discussed next month.  
 
Join us for the Arc Flash Lunch Learn: 
Wednesday, July 10th, 2019 at 11:30 am at 
Electric League 
12356 Northup Way #D Bellevue Washington  


