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2021-003, High Pressure Coolant Injection Inoperable due to Contact Oxidation. 

No new commitments are being made in this submittal. 
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Senior Vice President and Chief Nuclear Officer 
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On 6/3/2021 at 0313 a condition was encountered during performance of the HPCI Condensate Storage Tank Level Channel 
Functional Test when the HPCI Pump Suction Isolation Valve from the Suppression Pool was slow to open.  The Channel 
Functional Test was successfully completed; however, the valve took approximately 5 minutes to open on the simulated low 
Condensate Storage Tank (CST) level signal.  Technical Specification (TS) 3.3.5.1 Action D.2.1 and D.2.2 were entered on 
6/3/2021 at 0241 (surveillance start) which allows 24 hours to place the channel in trip or to align HPCI pump suction to the 
suppression pool.  Troubleshooting of the condition identified an oxidated relay contact was the cause of the slow opening of the 
suction isolation valve.  After relay repair and a repeat performance of the HPCI CST Level Channel Functional Test the Limiting 
Condition of Operation was exited on 6/4/2021 at 1451. It was later determined that the condition impacted both channels of the 
CST low level suction transfer logic, and during the condition TS 3.3.5.1 Action D.1 should have been entered resulting in 
declaring the HPCI system inoperable.  HPCI suction was transferred to the suppression pool on 6/3/2021 at 1817 completing 
required actions for D.2.2 also making condition D.1 not applicable.
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INITIAL PLANT CONDITIONS  
 
Mode – 1 
Reactor Power – 100% 
 
There were no structures, systems, or components that were inoperable at the start of this event that contributed to this 
event.  
 
DESCRIPTION OF THE EVENT 
 
On 6/3/2021 at 0313 while performing the HPCI [BJ] Condensate Storage Tank Level Channel Functional Test, the 
E4150-F042, HPCI Pump Suction Isolation Valve [ISV] from the Suppression Pool [BT], was slow to open.   The isolation 
valve took approximately 5 minutes to open on the simulated signal low CST level.  Technical Specification (TS) 3.3.5.1 
Action D.2.1 and D.2.2 were entered which allows 24 hours to place the channel in trip or to align HPCI pump suction to 
the suppression pool.  During the LCO period of time it was believed HPCI remained operable and available as there are 
two channels within this logic and the subsequent channel was verified to be working satisfactorily following the slow 
response time of the first channel.  The first channel tested operates the logic and transfers the suction from the CST to 
the suppression pool. The valves are not repositioned to test the second channel, only the logic is tested. Further 
investigation identified that an oxidated contact on a common relay [RLY] was the cause of the delayed opening of the 
E4150-F042 isolation valve.  This condition impacted both channels of the CST low level suction transfer logic.  Technical 
Specification 3.3.5.1 Action D.1 should have been entered declaring the HPCI system inoperable or HPCI suction 
transferred to the Suppression Pool within 1 hour upon the discovery of the impact to both channels.  During the event 
HPCI was available and functional. 
 
During the HPCI condition between 0313 on 6/3/2021 and 1451 on 6/4/2021 Reactor Core Isolation Cooling (RCIC) was 
declared inoperable twice for performance of surveillances.  The first instance was from 0944 to 1236 on 6/3/2021.  At 
1236 the Division 1 Emergency Equipment Cooling Water (EECW) Pump and Valve Operability Test was satisfactorily 
completed restoring RCIC operability.  The second instance was from 1515 to 1750 on 6/3/2021.  At 1750 the Division 1 
EECW Check Valve Operability Test was completed satisfactorily restoring RCIC operability.  During performance of 
these surveillances entry into TS 3.5.1 Condition I with a completion time of 12 hours to be in Mode 3 was required due to 
the HPCI condition but was not recognized or entered.  When RCIC is restored to Operable status TS 3.5.1 Condition I is 
exited.  During performance of the EECW pump and valve operability tests HPCI was verified operable by administrative 
means; however, it was not recognized that HPCI was inoperable due to the common relay. 
 
HPCI suction was transferred to the suppression pool on 6/3/2021 at 1817 completing required actions for TS 3.3.5.1 
D.2.2 also making Action D.1 not applicable.  After relay repair and a repeat performance of the HPCI CST Level Channel 
Functional Test the LCO was exited on 6/4/2021 at 1451. 
 
After CST level logic was repaired and restored to operable it was discovered that HPCI should have been declared 
inoperable and an eight-hour NRC report was required per 10CFR50.72 and an LER per 10CFR50.73(a)(2)(v)(D) Mitigate 
the consequences of an accident. The 8 Hour NRC Event Notification for Unplanned HPCI Inoperability for the relay 
E41A-K17 condition was identified on 11/3/2021 at 0900 and completed on 11/3/2021 at 1345.  A Technical Evaluation 
was completed that determined HPCI was available to perform its function during this event.
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SIGNIFICANT SAFETY CONSEQUENCES AND IMPLICATIONS 
 
The HPCI system normally takes suction from the condensate storage tank. This tank is designed such that the last 
150,000 gal is reserved for use by the HPCI or RCIC systems by the tank’s standpipe design. HPCI suction automatically 
switches to the suppression pool upon low condensate storage tank (CST) level (equivalent to about 45,000 gallons of 
water in the CST). However, while the plant is operating, the CST is maintained at a normal level in excess of 400,000 
gallons.  
 
A Technical Evaluation determined if HPCI operation were required with the CST inventory at the low CST level suction 
transfer setpoint that HPCI would operate as designed for most of the approximate 5 minutes of the slow suction transfer 
condition. However, before suction transfer would have been completed the CST level would have lowered below the level 
where vortexing, or air entrainment would have occurred.  Without operator action, HPCI would trip on a low suction 
pressure signal.  Then upon completion of the suction transfer, suction pressure would be restored, and HPCI would 
automatically restart if demanded and continue to inject. 
 
However, if HPCI operation were required with CST inventory at the low CST level suction transfer setpoint operators 
would receive a control room annunciator, HPCI/RCIC Suction Transfer CST Level Low.  The associated alarm procedure 
directs the operator to verify the automatic transfer occurs as expected.  If automatic suction transfer does not occur, 
operators are trained per station procedures to complete automatic actions manually. Therefore, the operator would have 
established the proper line-up. The relay contact associated with manual operation of the HPCI Pump Suction Isolation 
Valve [ISV] was unaffected. 
 
During the event Division 2 Low Pressure Coolant Injection (LPCI) [BO], Core Spray (CS) [BM] and Automatic 
Depressurization System (ADS) were operable.  Division 1 LPCI and CS were operable except during the Division 1 
EECW pump and valve testing. 
 
CAUSE OF THE EVENT 
 
The direct cause is Electrical Contact Degradation due to the oxidation of the E41A-K17 relay contact. 
 
CORRECTIVE ACTIONS 
 
The initial performance of the channel test was completed successfully though the transfer was slow. 
 
The E41A-K17 contact was burnished during initial troubleshooting.  The valve was returned to operable after the contact 
burnishing and was successfully tested. 
 
The Inspection and Testing of Multi-Contact Auxiliary Relays HFA, HMA and HGA procedure was revised to require 
contact burnishing. 
 
This condition was entered into the corrective action program and lessons learned were determined and communicated. 
 
PREVIOUS OCCURRENCES 
 
There are no previous similar occurrences.
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