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SOUTHERNA

OMPANY
OCT 2 3 2009 Ene rgy to Serve Your World ™
Docket Nos.: 52-025 ND-09-1708
52-026

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555-0001

Southern Nuclear Operating Company
Vogtle Electric Generating Plant Units 3 and 4 Combined License Application
Revised Response to Request for Additional Information Numbers 08.02-1, -5 and -8

Ladies and Gentlemen:

By letter dated March 28, 2008, Southern Nuclear Operating Company (SNC) submitted
an application for combined licenses (COLs) for proposed Vogtle Electric Generating
Plant (VEGP) Units 3 and 4 to the U.S. Nuclear Regulatory Commission (NRC) for two
Westinghouse AP1000 reactor plants, in accordance with 10 CFR Part 52. During the
NRC's detailed review of this application, the NRC identified a need for additional
information, involving the offsite electrical power system, required to complete their review
of the COL application's Final Safety Analysis Report (FSAR) Section 8.2, "Offsite Power
System." By letter dated December 19, 2008, the NRC provided SNC with Request for
Additional Information (RAI) Letter No. 025 concerning this information need. That RAI
letter contained nine RAI questions numbered 08.02-1 through -9. By letter dated January
16, 2009, SNC provided a response for these RAIs. However, based on teleconference
calls with the NRC involving electrical interface requirements and additional follow-up by
SNC, the responses to RAI numbers 08.02-1, -5 and -8 are being revised. The enclosure
to this letter provides SNC's revised response to these RAls.

If you have any questions regarding this letter, please contact Mr. Wes Sparkman at (205)
992-5061.
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Mr. Charles R. Pierce states he is the AP1000 Licensing Manager of Southern Nuclear
Operating Company, is authorized to execute this oath on behalf of Southern Nuclear
Operating Company and to the best of his knowledge and belief, the facts set forth in this
letter are true.

Respectfully submitted,
SOUTHERN NUCLEAR OPERATING COMPANY

LA # e

Charles R. Pierce

Sworn to and subscribed before me this33A4 . day of &MQ ) , 2009

Notary Public: xz&wﬂd_&%mnm_
My commission expires: ng;a&&l&%_&@j_&_

CRP/BJS/dmw

Enclosure: Revised Response to NRC RAIs 08.02-1, -5 and -8 on the VEGP Units 3 and
4 COL Application
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Southern Nuclear Operating Company
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Nuclear Requlatory Commission
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Mr. F.M. Akstulewicz, Deputy Director Div. of Safety Systems & Risk Assess. (w/o enclosure)

Mr. R. G. Joshi, Lead Project Manager of New Reactors
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Mr. M. W. Price, Chief Operating Officer
Mr. K. T. Haynes, Director of Contracts and Regulatory Oversight

Municipal Electric Authority of Georgia
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FSAR Section 8.2, Offsite Power System

eRAI Tracking No. 1596

NRC RAI Number 08.02-1:

In order for the NRC staff to confirm that the single offsite power circuit provided from the
transmission network satisfies the requirements of GDC (General Design Criterion) 17, provide
the voltage and frequency variations expected at all switchyards. Confirm that these voltage
and frequency limits are acceptable for auxiliary power system equipment operation and Class
1E battery chargers during different operating conditions. The confirmation should include 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. A
separate set of calculations should be performed for each available connection to an offsite
power supply. In addition, discuss how the results of the calculations will be verified before fuel
loading.

SNC Response:

It is recognized extensively throughout the FSER (NUREG-1793) that there is no requirement
for functionality of the offsite power to accomplish safe shutdown of the AP1000. Section
8.2.3.2 of the NRC FSER for the AP1000 addresses the AP1000 partial exemption from GDC
17 and states "The AP1000 design does not rely on power from the offsite system to accomplish
safety functions, and therefore, the underlying purpose of the rule is met without the need for
two independent offsite circuits."

With regard to GDC 17, Regulatory Guide 1.206, Section C.III.1, Position C.1.8.2.1 states that
for passive designs "the applicant should provide information on the single offsite power source
with sufficient capacity and capability from the transmission network designed to power the
safety-related systems and other auxiliary systems under normal, abnormal, and accident
conditions. The design of this offsite power source should minimize to the extent practical the
likelihood of its failure under normal, abnormal, and accident conditions."

The results of the grid stability studies performed for each available connection to an offsite
power supply demonstrate the offsite source capacity and capability to power plant components
during normal, shutdown, startup, and turbine trip conditions.

For the VEGP Units 3 and 4 grid voltage evaluation, the 500-kV voltage was set to 517-kV
(1.03p.u.) and the 230-kV voltage was set to 235-kV (1.02p.u.). This is the anticipated voltage
schedule to be set by VEGP Operations, and is consistent with standard practice for grid studies
at VEGP.

The conclusion that the voltage and frequency variations expected at all VEGP switchyards are
acceptable for auxiliary power system equipment operation during steady-state and transient
operating conditions is based on stability studies which include the most critical contingencies,
such as simulation of turbine trip events, loss of the most critical transmission line, loss of the
largest load and loss of the largest unit in the area. The acceptance criteria for voltage and
frequency are provided by Westinghouse.

Page 2 of 6
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The table below summarizes the worst case voltage and frequency swings that envelope all the
cases stated above.

Worst Case Values
Parameter | Condition | Turbine Trip | Loss of Loss of Loss of Westinghouse
Line Largest Load | Largest Unit | Requirements
Switchyard | Steady- 1.022 - 1.0217 - 1.0217 - 1.0217 - 0.95-1.05pu
Voltage State 1.044 pu 1.0217 pu 1.0217 pu 1.0217 pu
Transient +/- 5%0.05 -183% /1 | - 1%/ +.1% -6.2% / 0.15 pu
pu +9.8% +3.6% transient dip*
Generator Steady- 098-.99pu | .98-.98 98-98pu | 99-.98pu | 0.95-1.05pu
Bus State pu
Voltage Transient +/- 6%0.06 -195% / -.06% / -6.4% / 0.15 pu
pu +9.9% +.15% +3.3% transient dip*
Frequency | Steady- 60.0-59.98 | 60.0-60.0 | 60.0-60.0 | 60.0-59.98 | +/-0.5Hz
State Hz Hz Hz Hz indefinite
Transient +/-0.15Hz | +/-25Hz | -0/+0Hz -.12Hz / +/- 0.5 Hz
+.06 Hz indefinite

Applicable to Turbine Trip Only. The maximum allowable voltage dip from the pre-event steady state voltage value during
the 3 second turbine trip event transient as measured at the point of connection to the high side of the generator step-up
transformer and the reserve auxiliary transformer.

The above grid voltage evaluation results are verified during the preoperational testing identified
in DCD subsection 14.2.10 which includes the following tests.

e 100 Percent Load Rejection (14.2.10.4.21)
e Plant Trip from 100% Power (14.2.10.4.24)
e Loss of Offsite Power (14.2.10.4.26)

This response is PLANT-SPECIFIC.

NRC RAI Number 08.02-5:

Standard Review Plan (SRP, NUREG-0800) Section 8.2.11l.F states that "[t]he results of the grid
stability analysis must show that loss of the largest single supply to the grid does not result in
the complete loss of preferred power. The analysis should consider the loss, through a single
event, of the largest capacity being supplied to the grid, removal of the largest load from the
grid, or loss of the most critical transmission line." Describe how your design satisfies the SRP,
and provide the analysis results, or justify an alternative.

SNC Response:

For verification of conformance of VEGP 3 and 4 design to SRP Section 8.2.II.F requirements,
the stability studies were performed using Siemens PTI PSS/E (Power System Simulator for
Engineering) software version 30.2.1. The 2015 summer off-peak case was used as a starting
point for the stability study. The Southern Control Area load was scaled down to a valley load
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condition of ~38% of peak and the generation was dispatched for this loading condition. Valley
load conditions give the most conservative stability results for nuclear units. VEGP Units 1 and
2 were each assumed to have been up-rated to 1280 MW gross output and the station service
load for these two units was modeled explicitly. New Units 3 and 4 were assumed to produce
1262 MW each. Each new unit’s station service load was assumed to be 78.2 MW and 41.7
Mvars served from the generator bus (based on Westinghouse information pertaining to
AP1000 plant house loads including major loads such as 4 RCS pumps, 3 FWS pumps, 2 CDS
pumps and 3 CWS pumps).

The VEGP switchyards are connected to eight transmission lines. No single transmission line is
designated as the preferred circuit, but analysis shows that with any one of these transmission
lines out of service, the transmission grid can supply the switchyard with sufficient power for
safety related systems and other auxiliary loads for normal, abnormal, and accident conditions.
The grid stability study considered normally-cleared three-phase faults on the transmission
system and three-phase faults followed by breaker failure at the VEGP 500 kV switchyard. A
500 kV line out for maintenance with a normally cleared fault on another 500 kV line was also
studied. It was found that the most critical 500 kV line is the Vogtle — W. Mcintosh line and the
most critical 230 kV line is the Vogtle — South Carolina Electric and Gas (SCEQG) line. For the
most critical contingencies with all four units assumed to be on line, the study produced the
following results:

e Loss of the most critical transmission lines (three-phase fault on W. Mclntosh 500 kV line

or three-phase fault on SCEG 230 kV line): after the fault is cleared in 6 cycles, the
generator bus voltage immediately recovers to a value above 0.8 pu. This results in an

acceptable steady state voltage. Fhis-is-within-the-\Westinghouserequirementof+/4-
SLE o tapbransient Syaiis.

e Loss of the largest load in the area of the VEGP units (loss of Augusta Newsprint load):
the generator bus voltages are not affected by this contingency.

o Loss of the largest unit in the area [three-phase fault on the low side of GSU for VEGP
Unit 3; three-phase fault on the low side of GSU for VEGP Unit 4 (tripping VEGP 1 or 2
rather than VEGP 3 or 4 would not change the results for loss of the largest unit in the

area)l: after the fault is cleared in 6 cycles, the generator bus voltage immediately
recovers to a value above 0.9 pu. ThIS results in an acceptable steady state voltage.

The VEGP grid stability study concluded that the grid remains stable for the loss of the most
critical transmission line, the loss of the largest load, and the loss of the largest generating unit.
For these contingencies, the generator bus voltages and switchyard voltages (after fault

clearing) recover to an acceptable steady state voltage.remain-well-within-therequired-limits-
This response is PLANT-SPECIFIC.

NRC RAI Number 08.02-8:
Section 8.2.2 of the applicant's FSAR discusses grid stability studies for load flow, transient
stability, and fault analysis. In this regard, please provide the following additional information:

a) Provide the assumptions and conditions used in the analysis.
Page 4 of 6
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b)

c)

d)
e)

f)

Provide the switchyard voltages assumed in the study.

Does this analysis include worst-case disturbances for which the grid has been analyzed
to remain stable?

Did the analysis include station auxiliary loads for all four units?
Identify the software used for this study.

How often is this study performed?

SNC Response:

a) In addition to major assumptions already listed in the FSAR Subsection 8.2.2, the following
assumptions are also used in the VEGP analysis:

Study assumptions that provided the most conservative results were used.

All of the local area transmission enhancements identified in the study to support VEGP
Units 3 and 4 are in service.

The system short-circuit model included all future generation typically assumed for
planning horizon cases.

VEGP Units 1 and 2 were each assumed to have been up-rated to 1280 MW gross output
and the station service load for these two units was modeled explicitly. New Units 3 and 4
were assumed to produce 1262 MW each. Each new unit’s station service load was
modeled at 78.2 MW and 41.7 Mvars, as provided by Westinghouse.

The VEGP grid stability analysis examined two conditions: Normal Running and Turbine Trip.
Other conditions (i.e., startup and normal shutdown) are bounded by these analyses.

The grid stability analysis for Normal Running condition utilized an appropriate load flow case
while considering various fault conditions. The most critical contingencies considered in the study

are:

Loss of the most critical transmission lines (three-phase fault on W. Mcintosh 500 kV
line; three-phase fault on South Carolina Electric and Gas (SCEG) 230 kV line; three-
phase fault on W. Mcintosh 500 kV line followed by breaker failure at the VEGP 500 kV
switchyard)

Loss of the largest load in the area of the VEGP units (loss of Augusta Newsprint load)

Loss of the largest unit in the area [three-phase fault on the low side of GSU for VEGP
Unit 3; three-phase fault on the low side of GSU for VEGP Unit 4 (tripping VEGP 1 or 2
rather than VEGP 3 or 4 would not change the results for loss of the largest unit in the

area)]

A 500 kV line (Warthen) out for maintenance with a normally cleared fault on another
500 kV line (W. Mcintosh) was also studied.

Page 5 of 6
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The grid stability analysis for Turbine Trip condition included simulations of turbine trip events
for VEGP Unit 3 and for VEGP Unit 4. These simulations included scenarios when the station
service load is fed from the unit auxiliary transformers (UATSs) and from the reserve auxiliary
transformers (RATS).

b)

c)

For the VEGP Units 3 and 4 grid voltage evaluation, the 500-kV voltage was set to 517-kV
(1.03p.u.) and the 230-kV voltage was set to 235-kV (1.02p.u.).

The grid stability analysis considered worst-case disturbances for which the grid has been
analyzed to remain stable. The worst-case disturbances analyzed include the loss of the
largest capacity being supplied to the grid, removal of the largest load from the grid, or loss
of the most critical transmission line. The results of the study demonstrate that for these
worst-case contingencies, the generator bus voltages (after fault clearing) recover to an

acceptable steady state voltage.remain-withinthe-Westinghouse-requirement ot +/-20%-fof
Hrabpsient avents

The grid stability analysis included station auxiliary loads for all four units. VEGP Units 1 and
2 were each assumed to have been up-rated to 1280 MW gross output and the station service
load for these two units was modeled explicitly. New Units 3 and 4 were assumed to produce
1262 MW each. Each new unit’s station service load was modeled at 78.2 MW and 41.7
Mvars, as provided by Westinghouse.

The load flow and stability studies were performed using Siemens PTI PSS/E (Power System
Simulator for Engineering) software version 30.2.1. The short circuit analysis was conducted
using Electrocon International Inc. CAPE (Computer-Aided Protection Engineering) software
version March 2005.

Grid stability studies, short circuit analysis and load flow studies are performed to support
changes to plant and system configurations through periodic updates. The load flow studies
are performed every year. The grid stability study and short circuit analysis are performed
only when changes in the system warrant it (typically about every 5 years).

This response is PLANT-SPECIFIC.
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