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SCE&G, pursuant to the Act and 10 CFR Part 70, to receive, possess and
use at any time special nuclear material as reactor fuel, in accordance
with the limitations for storage and amounts required for reactor
operation, as described in the Final Safety Analysis Report, as amended
through Amendment No. 33;

SCE&G, pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive,
possess and use at any time any byproduct, source and special nuclear
material as sealed neutron sources for reactor startup, sealed neutron
sources for reactor instrumentation and radiation monitoring equipment
calibration, and as fission detectors in amounts as required;

SCE&G, pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive,
possess and use in amounts as required any byproduct, source or special
nuclear material without restriction to chemical or physical form, for
sample analysis or instrument calibration or associated with radioactive
apparatus or components; and

SCE&G, pursuant to the Act and 10 CFR Parts 30, 40 and 70, to
possess, but not separate, such byproduct and special nuclear materials
as may be produced by the operation of the facility.

This renewed license shall be deemed to contain, and is subject to, the
conditions specified in the Commission’s regulations set forth in 10 CFR
Chapter | and is subject to all applicable provisions of the Act and to the rules,
regulations, and orders of the Commission now or hereafter in effect; and is
subject to the additional conditions specified or incorporated below:

(1)

(2)

Maximum Power Level

SCE&G is authorized to operate the facility at reactor core power levels
not in excess of 2900 megawatts thermal in accordance with the
conditions specified herein and in Attachment 1 to this renewed license.
The preoperational tests, startup tests and other items identified in
Attachment 1 to this renewed license shall be completed as specified.
Attachment 1 is hereby incorporated into this license.

Technical Specifications and Environmental Protection Plan

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 215, and the Environmental Protection Plan contained in
Appendix B, are hereby incorporated in the license. South Carolina
Electric & Gas Company shall operate the facility in accordance with the
Technical Specifications and the Environmental Protection Plan.

Renewed Facility Operating License No. NPF-12
Amendment No. 215



ELECTRICAL POWER SYSTEMS
SURVEILLANCE REQUIRMENTS (Continued)

b.

At least once per 92 days and within 7 days after a battery discharge with battery terminal voltage
below 110-volts, or battery overcharge with battery terminal voltage above 150-volts, by verifying
that:

1. The parameters in Table 4.8-2 meet the Category B limits,

2. There is no visible corrosion at either terminals or connectors, or the battery connection
resistance is less than or equal to the individual connection resistance for the connection types
listed below or total battery resistance is less than or equal to 2890 pQ:

Maximum Individual Battery Connection Resistances
Connection Number of Individual Connection
Type Connections Resistance (pQ)
Inter-cell 56 45
Jumper 3 100
Terminal Plate 2 35 , and

3. The average electrolyte temperature of 10 of the connected cells is 2 60°F.
At least once per 18 months by verifying that:

1. The cells; cell plates and battery racks show no visual indication of physical damage or abnormal
deterioration,

2. The cell-to-cell and terminal connections are clean, tight, and coated with anti-corrosion
material,

3. The battery connection resistance is less than or equal to the individual connection resistance for
the connection types listed below or total battery resistance is less than or equal to 2890 pQ:

Maximum Individual Battery Connection Resistances
Connection Number of Individual Connection
Type Connections Resistance (pQ)
inter-cell 56 45
Jumper 3 100
Terminal Plate 2 .35 ,and

4. The battery charger will supply at least 300 amperes at 132 volts for at least 8 hours.

At least once per 18 months, during shutdown, by verifying that the battery capacity is adequate to
supply and maintain in OPERABLE status all of the actual or simulated emergency loads for the
design duty cycle when the battery is subjected to a battery service test.

At least once per 60 months, during shutdown, by verifying that the battery capacity is at least 80%
of the manufacturer's rating when subjected to a performance discharge test. This performance
discharge test may be performed in lieu of the battery service test required by Surveillance
Requirement 4.8.2.1.d.

Annual performance discharge tests of battery capacity shall be given to any battery that shows
signs of degradation or has reached 85% of the service life expected for the application.
Degradation is indicated when the battery capacity drops more than 10% of rated capacity from its
average on previous performance tests, or is below 90% of the manufacturer's rating.
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3.0 TECHNICAL EVALUATION

3.1 Reason for the Proposed Change

During its review of industry operating experience, the licensee determined VCSNS, Unit No. 1,
had less than conservative TS regarding SRs for safety-related battery inter-cell resistances. In
accordance with NRC Administrative Letter 98-10, “Dispositioning of Technical Specifications
that are Insufficient to Assure Plant Safety,” the licensee established administrative controls that
provided assurance that the batteries remain operable pending submittal of a license
amendment request. During a Design Bases Assurance Inspection (DBAI) in 2017 (ADAMS
Accession No. ML17335A032), the NRC identified the resolution of this nonconforming
condition was not timely. The licensee worked with a vendor to develop a calculation that
provides a design basis for the maximum allowable total connection resistance of the Class 1E
batteries.

3.2 Licensee Calculations Performed to Establish Proposed Battery Resistances

In its letter dated September 27, 2018, and in the supplement dated March 11, 2019, the
licensee described the design calculations performed and the approach taken to establish
design basis for the maximum allowable total connection resistance of Class 1E batteries, as
well as maximum connection resistance for each type of connection.

The licensee provided the following analysis:
1) ldentify the loads/circuits required to mitigate a LOOP/LOCA and/or an SBO.

Based on their Calculation No. DC08320-005, “ESF 1A & 1B [Battery] Capacity,” the licensee
identified maximum battery load profiles, bounding the design basis events, as follows:

Time (minute) Train A Battery Train B Battery
Maximum Duty Cycle | Maximum Duty Cycle
Load (Adc) Load (Adc)
0-1 410.9 436.9
1-239 200.2 215.8
239-240 246.2 261.8

2) Determine the minimum available, and minimum required voltage for each required
load/circuit.

Based on their Calculation No. DC08320-010, “Class 1E 125 V DC System Voltages and Voltage
Drop,” the licensee determined the minimum battery terminal voltages as follows:

Time (minute) Train A Battery Train B Battery
Minimum Terminal Minimum Terminal
Voltage (Vdc) Voltage (Vdc)
0-1 110.81 110.51
1+ 112.71 112.53
239- 109.19 108.20
239-240 108.58 107.52
(approx. 108.6 V) (approx. 107.5 V)
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The above voltages are conservative lowest battery terminal voltages since they are based on
58-cell discharge analyses. The batteries consist of 60-cell configuration, but can be operated
with 60-cell, 59-cell, and 58-cell connection configuration. The batteries are sized, in accordance
with Institute of Electrical and Electronics Engineers (IEEE) Standard 485, “ IEEE Recommended
Practice for Sizing Lead-Acid Batteries for Stationary Applications,” to a minimum voltage of 108
Vdc.

The limiting case is Train B battery. The above calculation shows that with a battery terminal
voltage of approximately 107.5 V, all loads have adequate voltage. Limiting voltage requirement
is for inverters which require a minimum voltage of 104 V at their terminals.

3) Calculate the voltage margin between the minimum voltage available and the minimum
required voltage for each required load/circuit. Determine the overall voltage margin for each
train.

For Train A battery, the minimum battery terminal voltage is approximately 108.6 Vdc. Since the
batteries are designed for a minimum voltage of 108.0 V, to be conservative, all Train A voltages
are reduced by 0.6 Vdc to determine the available voltage margin.

After applying the above 0.6 Vdc adjustment to the most limiting component in Train A (Inverter
XIT5901), the final voltage available at the terminal of the inverter is 105.64 - 0.6 = approximately
105 Vdc. The margin for this component/Train A is 1056 V - 104 V = 1.0 Vdc. No adjustment is
made for Train B. The margin for most limiting component in Train B (Inverter XIT5904) is
calculated as 104.62 V — 104 = approximately 0.6 V dc. Thus, overall voltage margin for Train A
is calculated as 1.0 V and for Train Bas 0.6 V.

4) Calculate the amount of equivalent battery connection resistances based on above voltage
margins given the bounding discharge current rate of the battery for each train.

The batteries have an intrinsic connection resistance of average 10 pQ per cell (conservatively
low), for a total of 600 pQ intrinsic resistance of 60-cell battery, which is already accounted for in
the battery terminal voltage calculations. The maximum allowable battery connection
resistances above the intrinsic connection resistance are calculated as follows:

Train Limiting Time Limiting Component/Train Maximum Maximum
of Duty Cycle | Component | Voltage Margin Allowable Allowable
And the (Vdc) Resistance Measured
corresponding Above Intrinsic | Resistance
Max Duty Q) (HQ)
Load
A 0-1 minute; Inverter 1.0 Approx. 2430 3030
4109 A XIT5901 [1x105/410.9] [2430+600]
B 239-240 Inverter 0.6 Approx. 2290 2890
minute; XIT5904 [0.6x106/261.8] | [2290+600]
261.8 A

5) Determine a combination of allowable individual connection type resistances.

In its letter dated September 27, 2018, the licensee stated that the configuration of each Class
1E station battery is 56 inter-cell connections, 3 jumpers, and 2 terminal plate connectors for a
60-cell battery. Based on resistance test data, the licensee has proposed the following













