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Abstract 

On February 15, 1989 at 1616 an Unusual Event was declared when 
pressurizer power operated relief valves (PORVs) PRV-1042B and PRV-1043B 
[AB;RV] lifted due to a pressure spike in the primary coolant system 
(PCS). The spike occurred directly after securing low pressure safety 
injection (LPSI) pump P-67B [BP;P]. The LPSI pump was operating as the 
motive for.ce for the shutdown cooling system. The PORV lift setpoint of 
310 psi a is determined by Plant Technical Specification 3 .1. 8. The 
Plant had just exited the cold shutdown condition with the PCS at 
apprpximately 210 degrees F and 260 psi a when the event occurred. 

The pressure spike is believed to have been caused by the expansion of 
air pockets, compressed to approximately 450 psia, contained within the 
shutdown cooling system and associated lines. When the LPSI pump was 
secured the air pockets expanded pushing water into the PCS which was at 
approximately 250 psia. The entrained air pockets are believed to have 
resulted from air entrainment in the PCS and subsequently in the 
shutdown cooling system during 
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On February 15, 1989 at 1616 an Unusual Event was declared when 
pressurizer power operated relief valves (PORVs) PRV-1042B and PRV-1043B 
f AB;RVl lifted due to a pressure spike in the primary coolant system 
(PCS). The spike occurred directly after securing low pressure safety 
injection (LPSI) pump P-67B [BP;P]. The LPSI pump was operating as the 
motive force for the shutdown cooling system. The PORV lift setpoint of 
310 psia is determined by Plant Technical Specification 3.1.8. The 
Plant had just exited the_cold shutdown condition with the PCS at 
approximately 210 degrees F and 260 psia when the event occurred. 

During routine reactor shutdown, the LPSI pumps and the shutdown cooling 
heat exchangers are used to cool the PCS from 325 degrees F to refueling 
temperature and to maintain this temperature during refueling and 
maintenance operations. To establish shutdown cooling, the LPSI pump 
suction is manually aligned to the PCS with discharge aligned through 
the shutdown cooling heat exchangers and back to the PCS via the LPSI 
system pathway. The cooldown rate is controlled by throttling the 
reactor coolant flow through the shutdown cooling heat exchangers. A 
constant flow through the core is maintained by a flow controller 
operating a bypass valve around the shutdown heat exchangers. The LPSI 
pumps are horizontal, single stage centrifugal design. The shutdown 
cooling heat exchangers are used to remove decay and sensible heat 
during Plant cooldowns and the cold shutdown condition. The two units 
are of a U-tube design. 

In securing shutdown cooling flow, Operations personnel utilize System 
Operating Procedure (SOP) 3, "Safety Injection and Shutdown Cooling 
System". This procedure directed Operations personnel to close shutdown 
cooling heat exchangers discharge valve CV-3025 and then secure the 
operating LPSI pump (reference Attachment 1 for simplified system 
sketch). Prior to this evolution, pressure upstream of CV-3025 was 
approximately 450 psia while PCS was approximately 250 psia. 
Immediately following the securing of P-67B, both pressurizer PORVs, 
PRV-1042B and PRV-1043B lifted as designed to reduce PCS pressure. The 
rapid PCS pressure increase is believed to have resulted from the 
expansion of compressed air pockets residing in the dead-headed lines 
off the shutdown cooling system between CV-3025 and CV-3055. When the 
LPSI pump was secured, the air pockets, compressed at 450 psia, were 
allowed to expand. this expansion caused water to flow from the 
shutdown cooling system area through CV-3055 and into the PCS via 
CV-3006. This additional mass resulted in PCS pressure increasing from 
approximately 250 psia to the pressurizer PORV lift setpoint. 

As a result of this event, approximately 40 gallons of PCS water were 
diverted to either the quench tank or into the letdown system. After 
the"event, Operations personnel identified that PRV-1042B had not fully 
reseated. PORV leakage was identified by review of PCS pressure and 
quench tank levels. After closing M0-1042A, the upstream block valve of 
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PRV-1042B, no leakage was noted to the _quench tank. PRV-1042B was 
declared inoperable at 1708. 

Cause Of The Event 

The air pockets believed to exist in the dead-headed lines and/or the 
heat exchangers of the shutdown cooling system.are believed to have 
resulted from air entrainment in the PCS and subsequently into the 
shutdown cooling system during primary coolant pump [AB;P] air sweeps of 
steam generator tubes [AB;SG] after refilling the steam generators. Air 
sweeps are normally performed several days before securing shutdown 
cooling. With shutdown cooling in-service, the mechanism exists for air 
to be drawn into the shutdown cooling system and associated lines. 

After completion of primary coolant pump air sweeps, the amount of air 
in the shutdown cooling system appears to decrease with time. Air 

. removal typically occurs due to leakage past. valves in dead-headed. line 
or by the air going into solution in the cooled shutdown cooling system 
water and the later coming back out of solution when the water is heated 
in the primary coolant system air leakage past valves is believed to 
have been minimized during recent Plant startups due to 1988 Refueling 
Otitage repairs. Additionally, air is scavanged from the PCS via 
hydrazine addition. Reviews of past Shift Supervisor logs indicated 
that the duration of time between primary coolant air sweeps and 
securing shutdown cooling has decreased by several days. This 
additional time after PCS air sweeps during previous Plant startups may 
also have been sufficient to prevent the pressure surge. 

Corrective Actions 

Pressurizer PORV, PRV-1042B and its associated pilot valve were 
repaired. SOP-3 was revised to require CV-3055 to be closed prior to 
securing the in-service LPSI pump. This will prevent the potential for 
expansion of air pockets in the dead-headed lines of the shutdown 
cooling system between CV-3025 and CV-3055. Since this event occurred, 
the Plant has secured from shutdown cooling utilizing the revised 
procedural line-up without incideht. 

An evaluation is being conducted to determine the benefit gained from 
additional venting of .the shutdown cooling system and associated lines. 
This event is being incorporated into the continuing operator training 
program. 

Analysis Of The Event 

The pressure surge occurring in the PCS was mitigated by the pressurizer 
PORVs performing their design function. The leakage by PRV-1042B to the 
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quench tank was identified and eliminated by Plant operators within one 
hour. Therefore, no hazard was presented to the general public. 

This event is being reported per 10CFR50.73(a)(2)(iv) as an event which 
resulted in the automatic actuation of an engineered safety feature. 

Additional Informatiom 

For additional information regarding pressurizer PORV actuations 
reference Licensee Event Report 84007. 

PRV-1042B and PRV-1043B are model P22MHA-IV valves manufactured by 
Dresser/Ashcroft TM. 
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LICENSEE EVENT REPORT 89-002- PRESSURIZER POWER OPERATED RELIEF VALVE OPENS 
DUE TO PRIMARY COOLANT SYSTEM PRESSURE SPIKE) 

Licensee Event Report (LER) 89-002(Pressurizer Power Operated Relief Valve 
Opens Due to Primary Coolant System Pressure Spike) is attached. This event 
is reportable to the NRC per 10CFR50.73(a)(2)(iv). 

Brian D Johnson 
Staff Licensing Engineer 

CC Administrator, Region III, USNRC 
NRC Resident Inspector - Palisades 
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