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Request for Additional Information No. 2111 Revision 0 
Shearon Harris 

Progress Energy Carolinas, Inc. 
Docket No. 52-022 and 52-023 

SRP Section: 08.02 - Offsite Power System 
Application Section: 08.02 

QUESTION from Electrical Engineering Branch (EEB) 

08.02-***
RAI-SRP 8.2-EEB-20 

Regulatory Guide 1.206, “Combined License Applications for Nuclear Power Plants 
(LWR Edition),” Section C.III, Regulatory Position C.I.8.2.2 states that "[f]or all designs, 
the COL applicant should provide an analysis of the stability of the grid. This analysis 
should include the worst-case disturbances for which the grid has been analyzed and 
considered to remain stable and should describe how the stability of the grid is 
continuously studied as the loads grow and additional transmission lines and generators 
are added." 

In this regard, describe: 1) how the applicant will analyze the stability of the transmission 
grid on an ongoing basis, 2) how these studies are updated as load forecasts and future 
generation / transmission changes evolve, and 3) how often these studies will 
be performed to assess future system performance.     
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Request for Additional Information No. 2005 Revision 1 
Shearon Harris 

Progress Energy Carolinas, Inc. 
Docket No. 52-022 and 52-023 

SRP Section: 08.02 - Offsite Power System 
Application Section: 8.2 

QUESTIONS from Electrical Engineering Branch (EEB) 

08.02-***
RAI-SRP 8.2-EEB-15 

In RAI Letter No. 34; SRP 8.2-EEB-05,  the NRC staff requested the following 
calculations: load flow analysis (bus and load terminal voltages of the station auxiliary 
system); short circuit analysis; equipment sizing studies; protective relay setting and 
coordination; and motor starting with minimum and maximum grid voltage conditions for 
each available connection to an offsite power supply.  Please submit the requested 
information.

In the same RAI, the staff requested confirmation of acceptable switchyard voltage and 
frequency variations for auxiliary power system equipment operation during different 
operating conditions.  The response provided did not address frequency variation. 
Please provide maximum and minimum grid frequency and discuss how the auxiliary 
power system studies consider the combined effect of frequency and voltage variation 
on the operation of auxiliary power system equipment, safety-related battery chargers, 
and regulating transformers. 

08.02-***
RAI-SRP 8.2-EEB-16 

Section 8.2.2 of the FSAR states that, “The transmission study has confirmed that the 
interface requirements for steady state load, nominal voltage, allowable voltage 
regulation, nominal frequency, allowable frequency fluctuation, maximum frequency 
decay rate, and limiting under frequency values for RCP [reactor coolant pump] have 
been met.

"Preliminary assessment indicates that the plant interface requirement for inrush kVA for 
motors has been met.”

Provide a summary of these results, the assumptions made, and the acceptance criteria 
used for the each case analyzed.  In addition, provide the nominal frequency, allowable 
frequency fluctuation, maximum frequency decay rate and limiting under frequency 
values used for the RCPs in the analysis.   
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08.02-***
RAI-SRP 8.2-EEB-17 

Section 8.2.2 of the FSAR discusses studies performed to demonstrate that the grid will 
remain stable to maintain reactor coolant pump operation for 3 seconds following a 
turbine trip.  However, the analyses performed did not confirm that the voltage and 
frequency limits are acceptable at for proposed units 2 and 3 for battery charger and 
inverter operation during different operating conditions.  Provide an analysis of the onsite 
distribution system to demonstrate that adequate voltages will be maintained at the 
buses that supply power to battery chargers and that these voltages are optimized for 
the maximum and minimum load conditions throughout the anticipated range of voltage 
variations of offsite power.  

08.02-***
RAI-SRP 8.2-EEB-18 

In response to RAI-SRP 8.2-EEB-9, the applicant states that: 

"The transmission lines and switchyards are designed so that the full output of the units 
can be carried out to the network and the capacity is more than sufficient for any 
incoming power requirements for normal and abnormal conditions. The AP 1000 passive 
plant design does not require an off-site source for accident conditions." 

Consistent with the requirements of 10 CFR Part 50, Appendix A, General Design 
Criterion (GDC) 17, as discussed in NUREG-1793, please confirm whether offsite power 
would be utilized, if available, during accident conditions, or explain under what 
circumstance connected offsite power sources would be disconnected from powering 
safety loads in accident conditions. Please explain what mechanisms or 
components would be used to effect the subject disconnection when offsite power 
sources are available.  

08.02-***
RAI-SRP 8.2-EEB-19 

The NRC staff finds the applicant’s response to RAI-SRP-EEB-04 to be incomplete.  It 
remains unclear how, for example, sensitive instrumentation and controls would not be 
affected during a 15% voltage drop while powered from the regulating transformer (when 
in limiting condition of operation, up to two instrumentation buses could be powered from 
the regulating transformers).  Please evaluate the effects of this voltage transient on all 
safety-related instrumentation and controls to ensure that it will not damage any 
component or cause malfunctions.   

The application, in Section 8.2.1.1.4, "Transmission System Provider/Operator 
(TSP/TSO)," provides that "[t]he TSO and HAR plant operators coordinate operations to 
maintain the switchyard voltage such that the steady state voltage on the 26 kV 
isophase bus is within 0.95 – 1.05 pu of its nominal value."  However, applicant does not 
discuss transient conditions where a voltage spike could go significantly higher.   
Operating experience suggests that a voltage spike either due to malfunction of the main 
generator exciter or during islanding could go as high as 130%.  This could go 
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undetected by normally provided relaying and could cause damage to safety-related 
equipment or malfunction.

Please describe the how the applicant will ensure that onsite auxiliary power equipment, 
including battery chargers, regulating transformers and uninterruptible power supplies 
(UPS) can withstand such voltage spikes from the generator for the duration of its 
susceptibility without causing any damage or malfunction.   

Also, in such instances, the battery charger protective trips should not cause an 
inadvertent loss of the inverter or the battery.  Ensure that the protective features of the 
inverter and the battery chargers are properly coordinated so that any voltage transient 
will not result in loss of function of UPS.   

In summary, discuss the effects of under and over voltage transients on 1) inverters to 
ensure that they do not trip and continue to supply safety-related loads using stored 
energy from safety-related batteries and 2) instrument buses when they are powered 
from the regulating transformers so that safety-related components are not damaged 
and do not malfunction.   
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