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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)
On January 18, 2018 at 1202 [EST], V.C. Summer Nuclear Station (VCSNS) lost one of its two redundant offsite power supplies. The
loss of the 115 kV offsite power supply created an undervoltage condition on the normal incoming Engineered Safety Features (ESF)
power supply to the safety related bus 1DA. The ‘A’ Emergency Diesel Generator (EDG) started and loads sequenced as designed. All
plant equipment and systems responded as expected. All loads were transferred back to the offsite 115 kV power supply at 1318 [EST].
The EDG was secured at 1321 [EST], and reset for auto start. Reactor power remained at 100% throughout the event.
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1.0 EVENT DESCRIPTION

On January 18, 2018 at 1202 [EST], VCSNS lost one of its two redundant offsite power supplies. The Parr Substation
supplies the 115 kV offsite power supply to VCSNS. Emergent maintenance at the offsite Parr Substation resulted in an
inadvertent opening of breaker #1802 in the Parr Substation. The loss of the power supply created an undervoltage
condition on the normal incoming ESF power supply to the safety related bus 1DA. The ‘A’ EDG started and loads
sequenced as designed.

The ‘A’ Residual Heat Removal Pump started but did not inject any water into the Reactor Coolant System. The ‘A’
Emergency Feedwater pump started and ran for approximately 2 minutes. All other plant equipment and systems also
responded as expected. The normal power supply for the other required offsite power source remained available
throughout the event.

Operations personnel monitored the plant and verified conditions were stable prior to realigning the plant to normal feed
and securing the EDG. All loads were transferred back to the offsite power supply at 1318 [EST]. The EDG was secured
at 1321 [EST], and reset for auto start.

An Apparent Cause Evaluation was performed on the #1802 breaker trip. System control received a station alarm at the
Parr Substation. The alarm was a common alarm to eight circuit breakers (including breaker #1802) which signaled low
gas and/or low spring tension. A journeyman electrician was sent to investigate. The journeyman electrician used a
voltmeter to check the DC alarm output of the Gas Density Monitor (GDM) on breaker #1802. When the leads of the
voltmeter were placed on the GDM alarm output, breaker #1802 tripped and the sulfur hexafluoride (SF6) lockout rolled.
The journeyman checked the SF6 gas gauge, which was above the trip level, then reset the lockout and closed breaker
#1802. The apparent cause evaluation discovered that placing meter leads on the GDM can displace the gauge by 2-3
pounds. It was also discovered that the alarm was due to a SF6 gas leak on the center tank of breaker #1802. The SF6
gas leak decreased the GDM pressure resulting in a smaller distance between the trip contacts. Additionally, it was
discovered that the SF6 gas gauge was reading approximately 3 psig higher than what was present in the circuit breaker.
The faulty gauge indicated a greater margin for automatic operation of the breaker lockout than was actually present. This
combination of circumstances resulted in the inadvertent tripping of breaker #1802 due to contact of the voltmeter leads to
the GDM.

2.0 EVENT ANALYSIS

The SCE&G transmission system supplies offsite power for operating the ESF buses as well as for startup and shutdown
of the station. One power source is the SCE&G transmission grid terminating at the VCSNS 230 kV switchyard bus,
which feeds the plant through a step down transformer. The second power source is from the offsite Parr Generating
Complex over a 115 kV transmission line. This source is connected to the plant through onsite step down transformers
and a separate regulating transformer.
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The 7.2 kV ESF buses are each provided with three loss of voltage relays set at approximately 81% of the nominal bus
voltage level and three degraded voltage relays set at approximately 91.34% of the nominal bus voltage level. Receipt of
an undervoltage signal from the associated bus from either the loss of voltage relays or degraded voltage relays will
automatically initiate a diesel generator start, a permissive for EFW turbine pump start, an ESF load sequence operation
and a permissive for diesel generator circuit breaker close. Loss of voltage on an ESF bus opens the normal or alternate
supply circuit breaker (whichever is closed) and, when emergency diesel generator voltage and frequency are established,
closes the emergency power source circuit breaker.

The undervoltage and degraded voltage relays associated with 1DA functioned properly upon detecting the loss of voltage
on the incoming 115kV line. The ‘A’ EDG started and all required loads sequenced on as designed. Operators
acknowledged alarms and walked down the main control board to ensure equipment was functioning properly. The
normal power supply for the other required offsite power source remained available throughout the event.

3.0 SAFETY SIGNIFICANCE

The temporary loss of 115kV power source resulted in a temporary increase in core damage frequency and large early
release frequency. Since the loss was short in duration, the conditional core damage probability (CCDP) and conditional
large early release probability (CLERP) associated with the event is very small. The estimates are:

CCDP =1.11 E-08
CLERP = 3.88E-10

These values are well below the risk significance thresholds of 1 E-06 for CCDP and 1 E-07 for CLERP, and do not
exceed any color thresholds or risk limits.

4.0 PREVIOUS OCCURRENCE

On September 11, 2017 the VCSNS Unit 1 'A' EDG was actuated. The EDG actuation was caused by a storm induced
perturbation on the off-site power system. The perturbation cleared and off-site voltage was returned to normal within the
designed recovery time limit. The bus continued to be carried by the off-site source and the EDG output breaker remained
open. This event was reported under LER-2017-004-00. This was transmitted via letter number RC-17-0158 (Accession
Number ML17313B092).
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5.0 CORRECTIVE ACTIONS

Switchyard as part of extent of condition.

testing (CR-18-00268-011).

4. The Low Gas Alarm set point was raised by 3 psi.

equipment is sensitive to vibration.

for establishing the alarm condition of breaker #1802.

An apparent cause evaluation was performed under CR-18-00268. The following corrective actions were generated:
1. The SF6 gas leak on breaker #1802 was corrected and the SF6 gas gauge was replaced.

2. An SF6 leak check scan was performed during the thermography inspection of the SF6 circuit breakers in the VCSNS

3. A step is to be added to SF6 breaker preventative maintenance tasks to perform an SF6 scan prior to removal for

5. A caution placard was installed on the breaker #1802 control cabinet door. The placard directs workers to notify the
VCS Control room and system control before opening the control cabinet doors. It also alerts the workers that the

6. The breaker #1802 alarms on the station annunciator were separated to ensure no manual measurements are required

7. An action is being taken to determine which equipment/assets, not owned or maintained by VCS which are scoped in
the Maintenance Rule Boundary, should be included in the CMMS database (CR-18-00268-012).

A common cause analysis was performed under CR-18-00670 to evaluate recent transmission issues at and related to
VCSNS. The common cause evaluation determined three common causes. First, responsibilities identified in the VC
Summer Interfacing Switchyards Agreement (VISA) were not adequately followed. Second, necessary communications
between V.C. Summer, System Control, and Power Delivery Northern Operations employees were not completed prior to
execution of work to be performed. Finally, requirements listed in SCE&G SD-504, “Switching & Tagging” program were
not being completed. SD-504 is a separate program from V.C. Summer program, SAP-201, “Equipment Tagging and
Lockout-Tagout”. Corrective actions have been created to address these issues.

The #1802 breaker at the Parr Substation associated with the event is within the Substation Maintenance Rule boundary
for the 115kV power supply. The undervoltage on 1DA ESF bus and subsequent start and loading of ‘A’ EDG is an
unplanned ESF Actuation, which is one of our three Plant Level Performance criteria in the Maintenance Rule Program.
The event will be assessed regarding the effectiveness of maintenance per the Maintenance Rule, 10CFR50.65.
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