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Summary 
 
Wake County has submitted to Progress Energy Carolinas (PEC) a Feasibility Study Agreement for 
its proposed generation project at the South Wake Landfill near Holly Springs, North Carolina.  
Wake County intends to interconnect a maximum of 9.6 MVA of generation with the PEC 
distribution system at one of three possible locations in close proximity to the landfill. 
 
Per the North Carolina Interconnection Standards, PEC has completed a Feasibility Study for Wake 
County’s interconnection request. 
 
Interconnection of Wake County’s proposed (6) 1.777 MVA generators to PEC’s local Electric 
Power System is feasible, provided certain Interconnection Facilities are installed and certain System 
Upgrades are completed. 
 
 

Feasibility study scope 

 
In order to properly evaluate Feasibility, PEC’s study involved the following: 

1. Evaluation of short circuit capabilities of all fault-clearing devices; 
2. Evaluation of thermal loading; 
3. Evaluation of voltage limit violations; 
4. Initial review of grounding requirements; 
5. Initial evaluation of system protection; 
6. Description and non-binding estimated cost of facilities required to interconnect the proposed 

generating facility and to address any identified short circuit, overload, or voltage issues. 
 
This Feasibility study uses as its criteria the following aspects of PEC’s system operation, which PEC 
has an obligation to maintain and not see compromised by the existence and operation of Wake 
County’s facility on the Progress Energy distribution system: 
 

1. Safety of personnel and public 
2. Protection of equipment and property 
3. Reliability of service and power quality for PEC retail customers 

 
This document describes the impact of Wake County’s proposed facility to PEC’s local Electric 
Power System.  This study contains a general overview of PEC’s system around the proposed point 
of interconnection and ballpark cost estimates for Interconnection Facilities and System Upgrades. 
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General 

Overview of local Electric Power System (EPS) 

Holly Springs 230 kV substation 

 
Wake County has proposed three possible interconnection locations.  Interconnection sites 1 and 2 are 
on the Arbor Creek 23 kV feeder, and site 3 is on the Feltonsville 23 kV feeder, both of which are fed 
from PEC’s Holly Springs 230 kV substation.  The substation is located at 35.6654 degrees north / 
78.8035 degrees west, near Holly Springs, North Carolina. 
 

Arbor Creek 23 kV feeder 

 
A representative 2009 peak for this feeder was approximately 13.572 MVA at 99% lagging power factor 
(07/07/2009 at 16:00), while the recent minimum load seen on this feeder was approximately 2.969 
MVA at 99% lagging power factor (05/18/2009 at 04:00). 
 

Feltonsville 23 kV feeder 

 
Recent switching of bulk feeder sections on and off of this feeder make load estimation more difficult.  
A representative 2008 peak for this feeder was approximately 10.482 MVA at near unity power factor 
(06/09/2008 at 18:15).  The more recent 2009 peak was approximately 12.371 MVA at near unity 
power factor (08/11/09 at 18:15), while the recent minimum load seen on this feeder was 
approximately 1.004 MVA at 99% leading power factor (05/18/2009 at 04:00). 
 
 

Operational requirements 

 
An interconnection agreement will be required before operation of Wake County’s facility can 
parallel to Progress Energy’s system.  The following points illustrate a few of the items such an 
agreement will include. 

 

Wake County generation: voltage regulation 

PEC will require Wake County to not actively regulate the voltage at the interconnection.  Rather, 
Wake County generation will have to operate with power factor controls set at a fixed power factor.  
While Wake County generation is free to run at the maximum kW allowed by the generators’ 
capability curve, PEC will specify a power factor at which to operate.   
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The load flow & voltage studies herein discuss this in more detail.  Progress Energy’s ability to 
dictate the power factor will minimize the effects of the generation on the voltage levels for PEC 
retail customers on the Progress Energy system.  PEC may require Wake County generation to 
change its power factor from time to time as changes in the PEC system warrant. 

 

Equipment maintenance and testing 

PEC will retain the right to inspect and test all of its facilities associated with the Wake County 
generation site as frequently as once annually; Wake County may be required to shut down its 
generation facility during these times.  PEC will make every effort to coordinate with Wake County 
personnel on appropriate maintenance times if Wake County wishes to simultaneously perform 
internal maintenance activities. 
 
PEC also retains the right to inspect and test all of its facilities associated with the Wake County 
generation site more frequently than once annually if PEC retail customer service reliability or power 
quality degradation is taking place and the Wake County generation is suspected as a contributor to 
this degradation. 
 

Generator operation during Hot Line Tag conditions 

PEC will generally allow Wake County to continue to operate its facility when a Hot Line Tag is 
placed on the feeder circuit breaker or any of the protective devices on the feeder to which the 
generating facility is interconnected.  PEC retains the right to use special settings or logic at the 
interconnection site (recloser) when Hot Line Tag conditions are present.  PEC also retains the right 
to require Wake County to shut down its facility during Hot Line Tag conditions on any device on 
the feeder (or other feeder if line-tying is taking place) if PEC engineering staff dictates that special 
conditions warrant doing so. 

 

Other terms 

The Interconnection Agreement will contain other terms, conditions, and requirements relating to 
generating facility operation on the Progress Energy system. 
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Evaluation of short circuit capabilities of all fault-clearing 
devices 

Cases studied 

Short circuit studies were run in which the PEC system and Wake County generation were 
considered as sources able to contribute fault current for faults on the Arbor Creek 23 kV feeder.  
All faults are modeled as bolted faults with zero fault impedance.  Wake County generation fault 
contributions were modeled using transient reactance generator impedances. 
 
The generator step-up transformer was modeled as shown in the interconnection customer provided 
one-lines. 
 
Short circuit studies were performed to check the effects of the generation at important buses on the 
feeder, such as the substation bus, the three phase recloser locations on the feeder, the Wake County 
facility feeder tap location, and the ends of the two major portions of the feeder. 
 

Results 

In its planned configuration (22.9 kV wye-grounded / 4160V delta step-up transformer), the Wake 
County generation facility will contribute fault current for any type of fault on PEC’s system (LLL, 
LL, LLG, SLG). 
 
To give an idea of the order of magnitude of impact in this respect, see the following tables, which 
show the available short circuit current for different cases of generation status. 

 

Impact of Wake County generation short circuit contribution on feeder 

Interrupting ratings of existing fault-interrupting equipment are not significantly affected.  Although 
available three phase and single phase ground fault currents are affected by Wake County generation, 
this is not expected to significantly impact coordination or settings of existing protective devices on 
the feeder at this time. 
 
As part of the final design, the protective settings of the feeder circuit breaker and all reclosers will 
be checked and adjusted to properly coordinate with each other during the various scenarios of 
generation status that will be possible on the feeder. 
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2. South Wake Landfill – interconnection location map for sites 1 & 2 
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3. South Wake Landfill – interconnection location map for site 3 
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4. Progress Energy feeder map, with interconnection locations 

 

 
 

 




