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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

A past operability review determined that HVAC System Mechanical Water Chiller (XHXOOOIA) had been non-functional during the
month of July 2013 due to a vulnerability with component operation resulting in a low oil level condition. The event impacts the
operability requirements of the Chilled Water (VU) System and the area room coolers the system supports per TS 3/4.7.9, "Area
Temperature Monitoring."

On September 25, 2013, XHXOOO1A tripped on low oil level following surveillance testing. The "Circuit 2 Low Oil Level" fault
occurred due to the compressor oil level dropping below the low oil level indicator switch set point for 60 seconds which initiates
shutdown of the component. The cause was low superheat, causing liquid floodback to the compressor and a low evaporator heat load
that was insufficient to promote proper oil return in the evaporator. The chiller unit was intermittently operated as the only chiller on the
"A" VU train in July 2013. Due to this vulnerable condition the non-functional chiller impacted the operability of the "A" train
components served by the "A" train VU system.

On April 9, 2015, the station determined this event was reportable and is being submitted in accordance with 10 CFR 50.73(a)(2)(i)(B).
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EVENT DESCRIPTION

A past operability review determined that HVAC System Mechanical Water Chiller (XHX0001IA) had been non-functional during the
month of July 2013 due to a vulnerability with component operation resulting in a low oil level condition. On September 25, 2013
XHX0001A had tripped on low oil level following surveillance testing. The "Circuit 2 Low Oil Level" fault occurred due to the
compressor oil level dropping below the low oil level indicator switch (ILI-19039A-VU) set point for 60 seconds which initiates an
alarm and chiller unit shutdown. Data collected from the event indicates XHX000IA was started when the chilled water at the inlet of
the component was 60 degrees Fahrenheit and the alarm came after Compressor 2 shut off as the "lag" circuit. The lag circuit
shutdown occurs when the chilled water outlet temperature is below 43.5 degrees Fahrenheit and combined compressor amps are
below 250 amps for greater than 120 seconds. After the lag circuit permissive was satisfied, Circuit 2 was signaled to shut off and the
"Circuit 2 Low Oil Level" fault was received resulting in shutdown of the chiller.

EVENT ANALYSIS

XHX1OOOIA was installed on August 5, 2011 and is one of three chiller units that provide chilled water to the VU System.
XHX0001A is a different design than XHXOOO1B and XHX0001C. XHX0001A is a 280-ton three tier chiller skid that has 2 equal
capacity circuits that are independently controlled via a Triconex Programmable Logic Controller. The VU System has two trains and
is designed to provide safety related cooling to various areas and equipment as discussed in FSAR 9.4.7.2.4. XHX0001C is used as a
swing component that is powered from either train of Safeguards Power.

The VU System provides cooling to safety related areas (TS Table 3.7-7) as an attendant cooling system 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 FSAR chapter 15 event. With a non-functional chiller unit,
the VU system will become inoperable therefore affecting room temperatures and the reliability of associated equipment within the
safety related area. The most limiting area for temperature limits has been identified as the Charging Pump Rooms. Per TS 3/4.5.2,
one Charging Pump has to be operable per 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 surveillance
requirements under TS 3/4.7.6 require each CREFS train to be demonstrated operable through verification that the 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 temperatures 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 limit for a given area is exceeded by thirty
degrees for four hours, the equipment in the associated area must be declared inoperable.
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LER 2013-003-00 dated August 21, 2013 [ML 13235A3 11] reported that XHX0001A had been inoperable/non functional since
installation through June 2013 due to skid mounted molded case circuit breaker trip setpoint being set too low. That LER discussed the
safety significance of the nonfunctional chiller during that time period.

Investigation after the September 25, 2013 event found that XHXOOO1A has been also vulnerable to the low oil level condition since
original installation on August 5, 2011 and was therefore non-functional since installation. The past operability review determined that
from July 5 through July 27, 2013, X-X0001A was intermittently operating as the only chiller on "A" train while being vulnerable to
the low oil level condition during the following tinieframes:

Placed In Service
07/05/2013 at 18:30
07/11/2013 at 02:27
07/20/2013 at 03:06

Removed From Service
07/07/2013 at 17:03
07/20/2013 at 02:12
07/27/2013 at 09:54

Total Time
46.6 hours
215.8 hours
174.8 hours

The second and third listed timefranmes represent times where "A" VU train was unavailable for greater than 72 hours which exceeds
the TS 3/4.5.2 action requirements for XHXOOO IA.

The September 25, 2013 trip was attributed to low superheat causing liquid floodback to the compressor and a low evaporator heat
load that was insufficient to promote proper oil return in the evaporator.

The plant was operating at 100 percent power at the time of the event.

SAFETY SIGNIFICANCE

The safety significance of this event was minimal. The VU system function of cooling plant areas and equipment is not modeled in the
Probabilistic Risk Analysis (PRA) model. The VU backup function to supply alternate cooling to Charging pump gear box is also not
credited in the PRA model.

The Final Safety Analysis Report (FSAR) 9.4.7.2.4 describes the Safety Class Chilled Water System. This section states that
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. Use of three chillers and three chilled water pumps permits one unit to undergo
extended maintenance. When all three chillers and pump sets are available, one is designated as a spare and its breaker(s) is racked
out. All chillers may also be started locally.

During the periods of time in July 2013 when XHX0001A was the only operating chiller on "A" VU train, XHX00011B was operable
and aligned to "B" VU train.

If the XHX0001A tripped, XHXOOO1C would have been aligned to the "A" VU train per Annunciator Response Procedure before the
temperatures became excessive.
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PREVIOUS OCCURRENCE

XHX0001A tripped on Circuit 2 Low Oil Level on January 11, 2013, under similar circumstances. Troubleshooting identified that the
hot gas bypass valve on Circuit 2 was leaking by. The valve leak-by influenced Circuit 2 suction pressure and superheat values which
resulted in excess liquid refrigerant being admitted to the compressor. The hot gas bypass valve was repaired and XHX0001A was
returned to service. In retrospect, this trip may have been as a result of low superheat causing liquid floodback to the compressor and
low evaporator heat load to promote proper oil return in the evaporator.

LER 2013-003-00 dated August 21, 2013 [ML13235A3 11] reported that XHXOOO1A had been inoperable since installation through

June 2013 due to skid mounted molded case circuit breaker trip setpoint being set too low.

CORRECTIVE ACTIONS

To resolve the liquid floodback failure mechanisms the suction piping on Circuit 2 of XHXOOOA was buffed to allow the thermal
expansion valves (TXV) sensing bulb to be installed flush with the suction piping per the manufacturers' installation
recommendations, software changes to prevent the lagging circuit from starting if the lead compressor has enough capacity to cool
down the VU loop were implemented, XHXO00 IA TXVs were adjusted to ensure optimal superheat, and the initial 20% open position
for the Service Water Motor Operated Valves was revised to 15% initial position in order to enhance compressor discharge pressure
control.

The corrective actions for the below minimum heat load failure mechanism include implementing software changes to improve chiller
operation, modifying hot gas bypass function during dual circuit operation, reducing hot gas delay time from 30 seconds to 5 seconds,
limiting minimum compressor unloading to 140 amps, and revising the logic permissive for securing the lag compressor to reduce the
time the lag compressor runs at minimum loads during transients when two compressors are required.
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