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Unplanned Loss of Both Trains of Broad Range Gas Monitors Results in a Condition that Could Have Prevented
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Paul Wood - Manager, Regulatory Assurance
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IABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On June 25, 2019, at 0428, Waterford 3 declared both Broad Range Gas Monitor (BRGM) channels inoperable and the control room
emergency air filtration system was manually placed in isolate mode at 0441 to comply with the 1-hr action requirement of Technical
Specification (TS) 3.3.3.7.3, "Broad Range Gas Detection." With both BRGM channels declared inoperable, TS 3.7.6.1, "Control
Room Emergency Air Filtration," was not met. For the 13 minutes prior to the control room being manually isolated, the Control
Room Envelope Boundary was inoperable, resulting in an event or condition that could have prevented fulfillment of a safety function.

The root cause of the event was that the Broad Range Gas Monitoring System is not designed to automatically isolate the Control
Room Envelope for conditions resulting in a Toxic Gas Monitor Trouble Alarm. Actions were completed to restore both trains of
BRGMs to operable status and issue a Standing Instruction to preventively isolate Control Room ventilation during BRGM or Chlorine
Monitor outages. Planned actions are to complete a design modification that would isolate the control room emergency filtration
system upon the receipt of a toxic gas monitoring trouble alarm.
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NARRATIVE
EVENT DESCRIPTION

A. Plant Status
During the time that both A and B Broad Range Gas Monitors (BRGMs) were inoperable, Waterford 3 was in Mode 1
operating at 100% reactor power. No structures, systems or components were out of service that contributed to this event.

B. System Description
The Broad Range Gas Detection system provides the capability to detect and protect the main control room personnel
from toxic gases. The Toxic Chemical Detection system is one of the main control room habitability systems. Habitability
systems are provided to assure that the operators can remain in the main control room and take effective actions to
operate Waterford 3 safely under normal conditions and maintain a safe condition post-accident.

C. Event Chronology
On June 24, 2019, at 0942, BRGM B was declared inoperable for scheduled maintenance. Per TS 3.3.3.7.3, "Broad
Range Gas Detection," the system is allowed to be in this condition for 7 days.
On June 25, 2019, at 0428, Toxic Gas Monitor Trouble Channel 1 (BRGM A), annunciator went into alarm. BRGM B was
already inoperable and out-of-service for maintenance. The Waterford 3 shift operating crew declared the control room
envelope inoperable in accordance with Technical Specification 3.7.6.1 due to both BRGMs being inoperable.
On June 25, 2019, at 0441, the control room ventilation was placed in isolate mode per the actions of TS 3.7.6.1. This
resulted in restoring the safety function of the control room envelope after 13 minutes.
On June 25, 2019, at 2015, BRGM A was declared operable after corrective maintenance was completed and TS 3.7.6.1
actions were exited. Waterford 3 remained in the TS 3.3.3.7.3 action due to BRGM B being inoperable for scheduled
maintenance.
On June 28, 2019, at 0755, BRGM B was returned to service.

D. Event Causes
The Root Cause of this condition is the Broad Range Gas Monitoring System is not designed to automatically isolate the
Control Room Envelope for conditions resulting in a Toxic Gas Monitor Trouble Alarm. A Toxic Gas Trouble Alarm
affecting only one BRGM while the other BRGM is operable is not a loss of toxic gas detection capability.

E. CORRECTIVE ACTIONS

A. Completed Corrective Actions:
1) Placed control room ventilation system in isolate mode to restore the safety function of the control room envelope.
2) Repaired Broad Range Gas Analyzer A and restored to operable status.
3) Completed scheduled maintenance on Broad Range Gas Analyzer B and restored to operable status.
4) Issued Standing Instruction to isolate control room ventilation during BRGM and Chlorine Monitor outages.

B. Planned corrective actions include:

1) As a preventive measure, implement interim procedure changes to require Control Room operators to manually
isolate the Control Room ventilation prior to removal of a single train of Broad Range Gas Monitoring or a single
train of Chlorine Monitoring from service due to maintenance or equipment failure. Isolation of Control Room
ventilation during BRGM or Chlorine Monitor outages is only required until a design modification is completed.

2) Implement a design modification to automatically isolate the Control Room ventilation upon receipt of a Toxic Gas
Monitor Trouble Alarm.
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NARRATIVE

F. SAFETY EVALUATION

The objective of the Chemical Detection System during postulated accidents is to provide the capability to alarm and
initiate a toxic gas detection signal in the event of a toxic gas event. For each train, the toxic gas detection signal is
generated by either the chlorine detection monitor or the BRGM. BRGM A and B generate the signal for detection of a
broad range of gases including ammonia. On detection of toxic gas, the toxic gas detection signal initiates control room

isolation.

In this event, both BRGMs were inoperable, therefore causing a loss of safety function until the control room was isolated
per TS 3.3.3.7.3. There are no other available systems or components that perform the same function as the Broad Range
Gas Monitoring System. There were no toxic gas releases in the vicinity of Waterford 3 during the 13 minutes that both
BRGM were inoperable. Therefore, no actual consequences to general safety of the public, nuclear safety, industrial safety

or radiological safety were experienced during this event.

G. PREVIOUS OCCURRENCES

A review of Waterford 3 condition reports for previous similar events over the past 3 years was performed.

LER 2018-002-00: Unplanned Loss of a Train of Control Room Outside Air Intake Radiation Monitors Results in a
Condition Prohibited by Technical Specifications. This condition was identified during an extent of condition review in
response to LER 2018-001, "Failure to Enter Limiting Condition of Operation Action Statement due to Lack of Procedure
Guidance Results in a Condition Prohibited by Technical Specifications," to determine if there were other instances of
misapplication of Surveillance Requirement 4.0.1 leading to a reportable condition.

On May 18, 2016, both BRGMs were declared inoperable and the Control Room required manual isolation in accordance
with TS 3.3.3.7.3. The event was not reported in an Emergency Notification or a Licensee Event Report. CR-
WF3-2019-6317 was generated to document the missed report.
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