Application of Policy on Generation Power-Factor Requirement 

Described in Duke’s FCR (Facility Connection Requirements)

Duke Energy Carolina’s policy on generation power-factor requirement as described in the FCR will be applied to all new generation, whether it be Duke Energy’s or an IPP’s.  It will also apply to MW upgrades for existing IPP generation.  The policy was developed to ensure that grid voltage support is adequate going forward to meet its State obligation to serve and to meet its FERC obligation as Transmission Provider.  The analytical basis for this policy is described in the next section.

Exceptions to the policy will be made for MW upgrades on existing Duke Energy generation because Duke Energy is a vertically integrated utility regulated by the NC and SC utility commissions with an obligation to perform least cost planning for its retail customers.  If a generator does not currently meet or because of MW upgrades will not meet requirements, Duke will evaluate least cost options to support voltage.
Bases for Generator Power Factor Criteria
System voltage levels are directly related to the availability of reactive power.  If sufficient reactive power resources exist in the areas where they are needed, system voltages can be maintained in a reliable manner.  While capacitors provide coarse control of voltage, generators are the primary means of continuous control of system voltages.  Excitation systems of generating units provide dynamic control of the power system by adjusting terminal voltages and Mvar production as total system load varies.  

System events, such as the loss of a transmission line, create an instantaneous change in the reactive power demand.  Shunt capacitors are not able to switch fast enough to supply the increase in demand and prevent further voltage decline.  Therefore, generators must have some capability to immediately respond to system events by providing additional reactive power to the system.
Based on a sampling of existing generators, there is usually no more than a 3% difference in power factor (pf) between what the generator produces and what is delivered to the transmission system.  For example, a generator operating at 0.90 pf is usually capable of delivering power to the grid at 0.93 pf or lower.  
For a generator, relatively small real power changes can have a large impact on reactive power.  For instance, if a generator is rated to operate at a power factor of 0.90, but operates at a MW level equivalent to 0.98 pf, the machine’s reactive capability is reduced by 55%.  To ensure adequate reactive capability is provided with each generator, Duke Power expects all facilities connected to the grid to have the capability to provide anywhere between 0.93 pf lagging to 0.97 leading pf at the connection point (high side of GSU).
The reactive power requirements are associated with the MW output of the unit.  For each MW a unit produces, it must also have the capability to produce the proportional amount of reactive power at a specified transmission system voltage.  On a per MW basis, the reactive requirements are calculated as:
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Reactive power and voltage regulator requirements

Each generating facility must be capable of supplying at least 0.395 MVARS (0.93 lagging power factor) of dynamic reactive power for each MW supplied at the Connection Point.  The facility shall have the capability to supply this reactive power on a continuous basis at rated MW and the transmission voltage stated below:

a) 100 kV and below
1.00 p.u.

b) 161 kV


1.00 p.u.

c) 230 kV


1.00 p.u.

d) 500 kV


1.05 p.u.

Each generating facility shall have the capability to absorb at least 0.251 MVARS (0.97 leading power factor) of dynamic reactive power for each MW supplied at the Connection Point. The facility shall have the capability to absorb this reactive power on a continuous basis at rated MW and the transmission voltage stated below:

a) 100 kV and below
1.05 p.u.

b) 161 kV


1.04 p.u.

c) 230 kV 

1.04 p.u.

d) 500 kV


1.09 p.u.
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