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Power Generation - FAQs (Frequently Asked Questions) 
Many of our existing customers and / or prospective buyers rely upon ESL to provide them with accurate and informative answers to 
their electrical, engine, and generator related questions. This results in numerous questions every day, some of which are as under:

       What is the difference between KVA and KW?
       What is a power factor?
       What is the difference between standby, continuous, and prime power ratings?
       If I am interested in a generator that is not the voltage I need, can the voltage be changed?
       What does an Automatic Transfer Switch do?
       Can a generator I am looking at parallel with one I already own?
       Can you convert a 60 Hz generator to 50 Hz?
       How do I determine what size Generator I need?
       What is bump less transfer of power between Generator set and Utility?
       What is load management and demand management? 

What is the difference between kW and kVa?
The primary difference between kW (kilowatt) and kVA (kilovolt-ampere) is the power factor.  kW is the unit of real power and kVA is
a unit of apparent power (or real power plus re-active power).  The power factor, unless it is defined and known, is therefore an 
approximate value (typically 0.8), and the kVA value will always be higher than the value for kW.   

In relation to industrial and commercial generators, kW is most commonly used when referring to generators in the United States, and 
a few other countries that use 60 Hz, while the majority of the rest of the world typically uses kVa as the primary value when referencing 
generator sets. 

To expand on it a bit more, the kW rating is essentially the resulting power output a generator can supply based on the horsepower of 
an engine.  kW is figured by the horsepower rating of the engine times .746.  For example if you have a 500 horsepower engine it has a 
kW rating of 373. The kilovolt-amperes (kVa) are the generator end capacity.  Generator sets are usually shown with both ratings.  To 
determine the kW and kVa ratio the formula below is used.
                                                                                                   8 (pf) x 625 (kVa) = 500 kW

What is a power factor?
The power factor (pf) is typically defined as the ratio between kilowatts (kW) and kilovolt amps (kVa) that is drawn from an electrical 
load, as was discussed in the question above in more detail.  It is determined by the generators connected load.  The pf on the name-
plate of a generator relates the kVa to the kW rating (see formula above). Generators with higher power factors more efficiently transfer 
energy to the connected load, while generators with a lower power factor are not as efficient and result in increased power costs.  The 
standard power factor for a three phase generator is .8.

What is the difference between standby, continuous, and prime power ratings?
Standby power generators are most often used in emergency situations, such as during a power outage.  It is ideal for applications that 
have another reliable continuous power source like utility power.  It’s recommend usage is most often only for the duration of a power 
outage and regular testing and maintenance. 
Prime power ratings can be defined as having an “unlimited run time”, or essentially a generator that will be used as a primary power 
source and not just for standby or backup power.  A prime power rated generator can supply power in a situation where there is no 
utility source, as is often the case in industrial applications like mining or oil & gas operations located in remote areas where the grid 
is not accessible.    
Continuous power is similar to prime power but has a base load rating.   It can supply power continuously to a constant load, but does 
not have the ability to handle overload conditions or work as well with variable loads.  The main difference between a prime and 
continuous rating is that prime power gensets are set to have maximum power available at a variable load for an unlimited number of 
hours, and they generally include a 10% or so overload capability for short durations.
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If I am interested in a generator that is not the voltage I need, can the voltage be changed?
Generator ends are designed to be either reconnectable or non-reconnectable.  If a generator is listed as reconnectable the voltage can 
be changed, consequently if it is non-reconnectable the voltage is not changeable.  12-lead reconnectable generator ends can be 
changed between three and single phase voltages; however, keep in mind that a voltage change from three phase to single phase will 
decrease the power out put of the machine.  10 lead reconnectable can converted to three phase voltages but not single phase.  

What does an Automatic Transfer Switch do?
An automatic transfer switch (ATS) transfers power from a standard source, like utility, to emergency power, such as a generator, when
the standard source fails. An ATS senses the power interruption on the line and in turn signals the engine panel to start.  When the
standard source is restored to normal power the ATS transfers power back to the standard source and shuts the generator down.  Auto
matic Transfer Switches are often used in high availability environments such as data centers, manufacturing plans, telecommunication
networks and so forth.   

Can a generator I am looking at parallel with one I already own?
Generator sets can be paralleled for either redundancy or capacity requirements.  Paralleling generators allows you to electrically join 
them to combine their power output.   Paralleling identical generators will not be problematic but some extensive thought should go 
into the overall design based on the primary purpose of your system.   If you are trying to parallel unlike generators the design and 
installation can be more complex and you must keep in mind the affects of engine configuration, generator design, and regulator 
design, just to name a few.  For paralleling of generators of any make, model and manufacturer, please contact ESL at 
customercare@eslpk.com

Can you convert a 60 Hz generator to 50 Hz?
In general, most commercial generators can be converted from 60 Hz to 50 Hz. The general rule of thumb is 60 Hz machines run at of
1800 Rpm and 50 Hz generators run at 1500 Rpm. With most generators changing the frequency will only require turning down the at
rpm’s the engine.  In some cases, parts may have to be replaced or further modifications made.  Larger machines or machines already
set low Rpm are different and should always be evaluated on a case by case basis.  We prefer to have ESL experienced technicians look
at each generator in detail in order to determine the feasibility and what all will be required.

How do I determine what size Generator I need?
Getting a generator that can handle all your power generation needs is one of the most critical aspects of the purchasing decision.  
Whether you are interested in prime or standby power, if your new generator can't meet your specific requirements then it simply won't 
be doing anyone any good because it can put undue stress on the unit and even damage some of the devices connected to it.  Determin-
ing exactly what size of generator to get is often very difficult and involves a number of factors and considerations. 

What is bump less transfer of power between Generator(s) and Utility?
There are some highly critical applications such as data centers, process industries, hospitals and operation theaters etc where 
disruption in electrical power is neither affordable nor permissible. In such applications either large UPS systems or additional devices 
are used on either side of the power outage which ensure that gensets are momentarily paralleled with utility while switching load from 
the generator to the mains or vice versa. This ensures that operations are not hurt or hindered in any way and continuous, uninter-
rupted supply of power is available at all times.  For more details and / or incorporation of bump less transfer features in existing 
system, please consult ESL at customercare@eslpk.com

What is load management and demand management? 
Load management is prioritization of loads in order of their critical nature and adding / shedding of the same in view of the available 
power from the generator(s). Demand management is automatic switching ON / OFF gensets in view of the load that is to be supported 
at any given point of time. For more details and / or incorporation of load and demand management panels in existing system, please 
consult ESL at customercare@eslpk.com

If you have any other question, please ask us at customercare@eslpk.com
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