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1.0 EVENT DESCRIPTION 

bn February 24, 2016, the station conducted an interim action that provided indication of an additional leakage path. Under 
he interim action, suction pressure and compressor amperage were abnormally low shortly after starting Refrigerant 

Compressor 2. The circuit was determined to be low in refrigerant charge and the HVAC System Mechanical Water Chiller A 
XHX0001A-VU) was declared non-functional. The HVAC Chiller C (XHX0001 C-VU) was aligned and started on A-Train to 
estore operability of the Chilled Water (VU) System. 

As reported under LER 2016-001-00, on September 16, 2015, XHX0001A-VU Circuit 2 cooling capacity was observed to be 
degraded during full load operation. A past operability evaluation completed on December 16, 2015, conservatively 
determined that XHX0001A-VU was non-functional for failure to remove the design basis heat load of the Train-A of Chilled 
Water from July 24, 2015, until September 17, 2015 (57 days). 

2.0 EVENT ANALYSIS 

XHX0001 A-VU is one of three chiller units that provide Chilled Water to the VU System. The VU System has two trains and 
s designed to provide safety related cooling to various areas and equipment as discussed in FSAR 9.4.7_2.4. 
XHX0001 C-VU is used as a swing component that is powered from either train of Safeguards Power. 

The VU System provides cooling to safety related areas (Technical Specifications (TS) Table 3.7-7) as an attendant cooling 
5ystem and supports the comfort requirements for the Control Room Emergency Filtration Systems (CREFS). The VU 
System is needed to ensure equipment located within these areas can withstand the environmental effects of a postulated 
>=SAR chapter 15 event. With a non-functional chiller unit, the VU train will become inoperable, thereby affecting room 
emperatures and the reliability of associated equipment within the safety related area. The most limiting area for 
emperature limits has been identified as the charging pump rooms. Per TS 3/4.5.2, one charging pump has to be operable 
oer train of Emergency Core Cooling System (ECCS). 

TS 3/4.7.6, "Control Room Emergency Filtration Systems (CREFS)", states that two CREFS trains shall be operable. The 
5urveillance requirements under TS 3/4.7.6 require each CREFS train to be demonstrated operable through verification that 
he control room air temperature is less than or equal to 85 degrees Fahrenheit. 

TS 3/4.7.9, "Area Temperature Monitoring", and associated Table 3.7-7 describe the area temperature limits during normal 
operation due to cooling provided by the VU System. If the chiller cooling a Chilled Water loop is not running, room 
emperatures will rise over time. If the temperature in a given area exceeds the limit shown in TS Table 3. 7-7 for eight hours 
a Special Report detailing past basis for continued operability must be submitted to the NRC. If the Technical Specifications 
imit for a given area is exceeded by thirty degrees for four hours, the equipment In the associated area must be declared 
noperable. 
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nvestigation after the LER-2016-001-00 event conservatively determined that XHX0001A-VU was not capable of performing 
ts design basis function for 57 days, from July 24 through Sept 17, 2015. The investigation also found that XHX0001A-VU 
was intermittently operating as the only chiller on A Train while unable to remove the design basis heat load during the 
tallowing time frames: 

Placed In Service Removed From Service Total Time 
07/29/2015 at 00:18 08/18/2015 at 1 :18 20.05 days 
08/19/2015 at 17:04 08/26/2015 at 22:41 7.23 days 
08/26/2015 at 23:20 09/03/2015 at 00:06 7 .03 days 

During the 34.31 day p'eriod, XHX0001 C-VU was not aligned on the A Train of VU. The A Train of VU was unavailable for 
greater than 72 hours which exceeds the TS 3/4.5.2 action requirements for XPP0043A-CS, Charging/Safety Injection Pump 
~-

rrhe failure to provide design basis heat load cooling capacity was caused directly by low refrigerant on Circuit 2. The initial 
apparent cause evaluation (ACE) determined that the low refrigerant on Circuit 2 was due to a refrigerant leak around the 
hreaded connection of the Chilled Water Liquid Injection Solenoid Inlet Valve for Circuit 2. 

bn February 24, 2016, interim actions were completed as part of the initial ACE for LER-2016-001-00. The corrective 
maintenance and troubleshooting efforts performed by a subsequent ACE indicated an additional leakage path at the 
evaporator. The evaporator is common ta· both Circuit 1 and Circuit 2 on the XHX0001A-VU design. The evaporator heat 
exchanger is designed with two circuits and the passes separated by eighth of an inch thick and a quarter of an inch wide 
heoprene gasket. Pressure testing supported that the gasket region of the evaporator heat exchanger was allowing 
efrigerant leakage. The initial apparent cause was reevaluated and determined that the gasket leakage was due to 
nadequate compression of the neoprene gasket and inadequate evaporator head gasket design. Therefore, both the 
hreaded connection and gasket leakage allowed refrigerant leakage which resulted in the event. 

~.O SAFETY SIGNIFICANCE 

rrhe Final Safety Analysis Report (FSAR) 9.4.7.2.4 describes the Safety Class Chilled Water System. This section states 
hat continuous operation of one of the three chillers and chilled water pumps is required during normal and emergency 
periods to provide 45 degrees Fahrenheit water to the chilled water coils. The availability of three chillers and three chilled 
Nater pumps permits one unit to undergo extended maintenance. When all three chillers and pump sets are available, one is 
~esignated as a spare and its breaker(s) is racked out. All chillers may be started locally. 

The impact of this event was not risk significant. The VU system is not modeled in the Probabilistic Risk Analysis (PRA) 
model, and would have minimal impact, but can be conservatively modeled by taking Charging Pump A (XPP0043A-CS) out 
of service during the period that XHX0001A-VU was non-functional. 

The past risk impact of both the 57 day period and the 34.31 day period (each conservatively modeled by the same basic 
event of removing XPP0043A-CS from service) on the PRA is found using EOOS. Since the Charging Pumps are modeled 
n the baseline PRA, the total change in CDF is conservatively found as the impact of taking XPP0043A-CS out of service for 
he entire 57 day period of interest. 
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3.0 SAFETY SIGNIFICANCE (continued) 

The delta CDF for the 57 day period out of service is 4.61 E-08/yr 
The delta LERF for the 57 day period out of service is 5.82E-10/yr 

14.0 PREVIOUS OCCURRENCE 

Pn October 24, 2011, a refrigerant leak on Circuit 1 of XHX0001A-VU was observed. The leak was identified as coming 
"ram XVR16482A-VU, Chilled Water Chiller "A" Condenser Vessel Relief Valve Circuit 1 A. XVR16482A-VU was reinstalled 
With new sealant and a follow up leak check was completed satisfactorily. 

5.0 CORRECTIVE ACTIONS 

!=or the refrigerant leak around the threaded connection of XVM16506A-VU, Chilled Water Chiller "A" Liquid Injection 
Solenoid Inlet Valve Circuit 2, XVM16506-VU was replaced. 

The gaskets were replaced on the north and south side of the evaporator per maintenance procedures. Post maintenance 
esting was conducted satisfactory to ensure the inter circuit leak was resolved. 
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