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Scope:

Summary:

This special resident inspection was conducted onsite as a result of
of an event that occurred in which the 1A LPSI pump suction relief
valve V-3483 lifted and failed to reseat. Areas inspected included
the licensee's immediate action taken once the valve's failure to
reseat was recognized, root cause determination, and short term
corrective action taken by the licensee on this and other
potentially affected valves.

The licensee's corrective actions for the valves potentially
affected by the subject event were comprehensive and sound.
However, actions could have reasonably been expected to be performed
in a much more timely fashion based on similar events that had
occurred months earlier. The licensee's failure to assure
engineering involvement in addressing the setpoint issue earlier in
the process contributed to 'the delay.
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REPORT DETAILS

1. Persons Contacted

Licensee Employees

* R. Ball, Mechanical Maintenance Supervisor* W. Bladow, Site guality Manager* L. Bossinger, Electrical Maintenance Supervisor
H. Buchanan, Health Physics Supervisor
C. Burton, Site Services Manager* R. Dawson, Licensing Hanager* D. Denver, Site Engineering Manager
J. Dyer, Maintenance guality Control Supervisor
H. Fagley, Construction Services Manager
P. Fincher, Training Manager
R. Frechette, Chemistry Supervisor
P. Fulford, Operations Support and Testing Supervisor
K. Heffelfinger, Protection Services Supervisor* J. Harchese, Maintenance Manager* R. Olson, Instrument and Control Maintenance Supervisor
W. Parks, Reactor Engineering Supervisor* C. Pell, Outage Manager
L. Rogers, System and Component Engineering Manager* D. Sager, St. Lucie Plant Vice President* J. Scarola, St. Lucie Plant General Manager* J. West, Operations Manager* C. Wood, Operations Supervisor
W. White, Security Supervisor

Other licensee employees contacted included engineers, technicians,
operators, mechanics, security force members, and office personnel.

NRC Personnel

H. Hiller, Resident Inspector* R. Prevatte, Senior Resident Inspector* S. Sandin, Headquarters Operations Officer, AEOD

* Attended exit interview

Acronyms and initialisms used throughout this report are listed in the
last paragraph.

2. Shutdown Cooling Relief Valve Lift
A. Background Information

On February 28, =while placing the lA SDC train in service, the
licensee experienced a lift of IA LPSI pump suction relief valve
V-3483 (see IR 95-04). The valve'id not reseat, and the loss of
RCS inventory was abated by closing LPSI h'ot leg suction isolation



valves V-,3480 and V-3481, which isolated the relief valve from RCS

pressure. The root cause of the liftwas determined to be water
hammer, which resulted from passing relatively hot RCS fluid
through the suction line at high velocity as the LPSI pump was
started. As corrective action, the licensee revised OP 1-0410022,
"Shutdown Cooling," to change the methodology of starting the LPSI
pump to the following:

~ Shut LPSI pump discharge isolation and LPSI header isolation
valves

~ Start the'PSI pump
~ Immediately open the LPSI pump isolation valve
~ Throttle open two LPSI header isolations to 150 gpm per

header
~ Run for 15 minutes
~ Start the second pump
~ Throttle open the remaining LPSI header isolation valves to

150 gpm per header
~ Wait 5 minutes
~ Incrementally open header isolation valves to obtain full

flow.

The licensee reasoned that this methodology would result in a slow
increase in flow, allowing controlled system heatup and minimizing
the potential for water hammer.

LPSI Discharge Isolation Valve Lift
On August 10, while placing the Unit 1 SDC system in service to
'support a cooldown requ'ired due to inoperable PORVs (see IR
335/95-16), V-3439, the A LPSI header thermal relief, lifted
resulting in a loss of approximately 3500-4000 gallons of RCS
coolant in the Unit 1 Pipe tunnel. The following timeline was
developed from operator interviews, .logs and instrumentation data:

0018 A LPSI pump start (ANPS, NWE, Logs)
Pressurizer level begins to drop (strip chart data)

0025 ANPS directs SNPO to tour pipe tunnel due to minor reduction
in pressurizer level (ANPS)
No increases in HUT, RWT, etc noted (ANPS)
SNPO reports no unusual conditions in pipe tunnel
0105 B LPSI pump start (ANPS, NWE, Log)
Pressurizer level recovers and oscillates (strip chart)

0140 Cooldown flow established (ANPS, NWE)
0210 Fire watch calls control room, reports water issuing from

watertight door isolating pipe tunnel from RAB (ANPS, NWE)
0215 SDC secured (ANPS, NWE)

Pressurizer level increases and stabilizes (strip chart)
0226 Floor drain isolation valves (FCV 25-1 through 7) noted to

be closed on control panel (ANPS, NWE)
Drain valves subsequently opened (ANPS, NWE)
Flooding in RAB ONOP entered (ANPS)'





Water levels in pipe tunnel weren't dropping due to clogged
floor drains (NWE)

0345 Water in pipe tunnel pumped by maintenance personnel to
floor drains in RAB (ANPS)
Operators cycle various isolation valves looking for leak

0611 lA LPSI pump started with NWE observing in pipe tunnel
(ANPS)

0612 NWE identifies V-3439 as passing water (ANPS)

The licensee concluded that the cause of the relief valve liftwas
a pressure surge while LPSI pumps were operating in a low-flow
condition. The combination of RCS pressure (a maximum of 267 psia
at the, time) and LPSI'pump discharge head at essentially no flow
(approximately 182 psid), combined with possible pressure
perturbations (when starting the pump), was considered enough to
challenge the relief valve setpoint (485-515). This condition
existed from the time the 1A LPSI pump discharge isolation valve
was opened until operators initiated flow through the LPSI header
isolation valves.

V-3439 was designed to provide a 10 percent blowdown, which, if
applied to the lower acceptable lift setpoint of the valve (485
psig), would require a 48.5 psia reduction in pressure to allow
reseat. Given these parameters, should V-3439 open, RCS pressure
would have to drop to 436.5 psia to allow valve reseat (assuming
only a 10 percent blowdown). The volume of the RCS and
pressurizer would preclude such a reseat until significant volumes
of coolant were lost.

The volume of coolant lost during the event was estimated by the
inspector, based upon floor layouts as displayed on drawings.
Given water depths reported by the NWE (up to approximately 14" in
some areas), the inspector estimated that approximately 3500
gallons were lost. The CVCS makeup integrator, measuring volume
added to the VCT in maintaining pressurizer level on setpoint,
indicated that 4000 gallons were added to the VCT.

Licensee Evaluation Of Effects Of Event On Plant Operation

The licensee concluded that the closed floor drain isolation
valves, HCV-25-1 through' (a set of 7 ganged valves) were the
result of valve stroke testing in preparation for Hurricane Erin.
During testing conducted by control room operators, some of the
valves had failed to stroke properly. As a result, the valves
were left closed for troubleshooting and were never reopened..
This item is further discussed in IR 95-15.

The 'licensee prepared an evaluation of the effects of the subject
setpoint/blowdown values on plant operation. JPN-PSL-SENP-95-101,
Rev 1, "Assessment of the Effects on Plant Operation of Lifting
the LPSI Pump Discharge Header Thermal Relief Valve," concluded
that the subject condition would not have a significant effect on
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safe plant operation during normal, shutdown, and design basis
accident conditions. In reaching this conclusion, the evaluation
noted the following:

~ As flowrate through the relief valve (at lift setpoint
pressure) was approximately 40 gpm, the loss of inventory
was within charging system capacity (44 gpm per pump).

During the injection phase of an accident, the LPSI pumps
would draw suction from the RWT, thus pressure developed by
the pump would not compound a high pressure suction source
and the relief valve's lift setpoint would not be
challenged.

~ The relief valve in question discharged to a floor drain
which directed flow to the safeguards room sump. The sump
was designed to be pumped down in level to the EDT
automatically when offsite power is available. Thus, with
offsite power available, no flooding hazard would exist.
Under conditions with no offsite power available, the water
level in the safeguards room (after the sump overfilled)
would not rise to the level of the HPSI pump motors until
approximately 7 hours after the lift. Before this time
elapsed, the licensee reasoned that sump high level alarms
would alert operators to the event, allowing operator
intervention prior to the loss of the HPSI pump.

~ The licensee noted that, while SDC was assumed to be placed
in service during postulated small break LOCAs, ESDEs, and
SGTRs (when RCS pressure may have been high enough to have
led to a relief valve lift), the FSAR analysis demonstrated
that fuel damage (and thus the release of significant
amounts of radioactive material to the RCS) was involved
only because of extremely conservative assumptions. The
evaluation went on to state that "A review of FSAR analysis
of small break LOCAs, ESDEs and SGTRs demonstrates that
these accidents will not result in fuel damage if
assumptions that reflect the actual operating history of the
plant are applied. Therefore, the radiological consequences
of these FSAR accidents will not be increased and the FSAR
offsite doses remain bounding."

The inspector took exception to the licensee's conclusion. The
subject passage was included in Section 4 of the evaluation,
"Analysis of Effects of Lifting V3439," in a section .entitled
"Increases in Radiological Consequences of Design Basis
Accidents." The inspector found that, in choosing to neglect
design basis assumptions in their analysis of the event
(specifically, a return to power and fuel failure resulting from
the most reactive rod failing to insert), the licensee did not
evaluate the increases in the radiological consequences of design
basis accidents. Rather, the licensee evaluated the radiological
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consequences of a less significant set of accidents and concluded,
without providing quantitative results, that the radiological
consequences-of design basis accidents bounded the noted relief
valve lift. While the inspector agreed with the licensee's
position that the circumstances assumed in design basis accidents
were, probabilistically, of low likelihood, the inspector pointed
out that the assumptions were the approved licensing basis of the
plant and, as such, provided the appropriate common ground upon
which to evaluate the event's significance. The inspector brought
this to the attention of the licensee, who stated that they would
consider the issue.

Licensee Corrective Actions

On August 12, the inspector requested data on approximately 25
relief valves on both units which communicated with the RCS in
some way. The requested data included lift and blowdown
setpoints, tolerances, relief capacity, and normal operating
pressures experienced by the valves. Shortly after requesting the
information, the licensee informed the inspector that a team had
been formed to evaluate all safety-related relief valve data. The
team included members from Engineering, Haintenance, Operations,
Tech Staff, and Licensing.

The team's review was documented in JPN-SPSL-95-0334, "St. Lucie
Units 1 and 2 Design Review of Safety Related Relief Valves,"
transmitted to the site by letter dated August 30. The inspector
found the methodology of the study to be sound, considering worst
case combinations of system operating pressures, relief valve
setpoint, and blowdown.'elief valves were evaluated for their
margin to lift and blowdown margin (the difference between reseat
pressure and normal system operating pressure). The document
reported that, of 114 relief valves reviewed, 8 valves on Unit 1

and 5 valves on'nit 2 required further review due to unacceptable
margins of lift or blowdown. Corrective Actions were specified
for the following valves:

Unit 1'Valves

V2324, V2325, and V2326 - Charging Pump Discharge Relief
Valves - HEP 107-195H was issued to reduce the design
superimposed backpressure from 165 psig to 115 psig.

V2345 - Letdown Relief Valve - PC/H 108-195 issued to reduce
letdown backpressure to 430 psig and to reduce the valve's
blowdown from 25 percent to 15 percent.

~ V3412 - HPSI 18 Discharge Header Relief Valve - EP 115-95
was issued to increase the design setpoint from 1735 psig to
1750 psig and to reduce blowdown from 25 percent to 10
percent.



~ V3417 - HPSI Pump 1A Discharge High Pressure Header Relief
Valve -design setpoint increased from 2400 psig to 2485 psig
and blowdown reduced from 25 percent to 15 percent.

~ V3468 and V3483 - SDC Suction Relief Valves - STAR 950430
was issued to evaluate new setpoints and blowdown values.

Unit 2 Valves

~ V2345 - Letdown Relief Valve - At the close of the
inspection period, an EP was being prepared to implement
actions similar to those implemented on Unit 1 for this
valve.

V3412 - HPSI 2B Discharge High Pressure Header Relief Valve
- At the close of the inspection period, an EP was being
prepared to reduce blowdown from 25 percent to 10 percent.

~ V3417 - HPSI Pump 2A Discharge High Pressure Header Relief
Valve - At the close of the inspection period, an EP was
being prepared to increase the valve's setpoint from 2400
psig to 2485 psig and to reduce blowdown from 25 percent to
10 percent.

~ V3439 and V3507 - Low Pressure A and B Discharge Relief
Valves - At the close of the inspection period, an EP was
being prepared to increase the valve's setpoint from 500
psig to 535 psig.

As a result of the licensee's investigation, and through
discussions with vendors, the licensee determined that some relief
valves had been provided with unacceptably high blowdown values.
This was, apparently, due to procedural problems at 'the vendor's
test facility. At the close of the inspection period, the vendor
(Grosby) was considering the 10 CFR 21 ramifications of the issue.
The licensee documented the conditions on STAR 951024. The
inspector reviewed the STAR and noted that it had not been
identified as an "N" STAR (indicating 'a nonconforming condition).
The inspector brought this to the attention of gC, and the
condition was corrected. The licensee identified the affected
relief valves and segregated them appropriately.

The inspector reviewed the licensee's STAR database for events
similar to the subject event and found the following:

~ STAR 2-950167, initiated February 20, documented the lifting
of SDC heat exchanger CCW relief valve SR-14350 when
stroking CCW "N" header isolation valves closed. Once open,
the relief valve had to be isolated (by closing an upstream
valve in the process line) to bring about a reseat.



~ STAR 0-950234, initiated March 2, documented the fact that
relief valves had lifted and that blowdown values placed the
reseat pressure of the„,valves in the operating ranges of the
systems they protected.

~ STAR 1-950269, initiated March 10, documented relief valve
lifts on the Unit I CVCS letdown line during evolutions
which should not have challenged the valve's setpoint.

~ STAR 0-950917, initiated August 18, documented the subject
SDC relief valve lift.

In addition to the STARs referenced above, IR 95-05-01 discussed
work performed on the Unit 2 CVCS system to prevent letdown line
relief valve lifts. The IR also described the failure of the
relief valve to reseat (once lifted) due to a blowdown value which
placed the reseat pressure below the system's normal operating
pressure.

The inspector reviewed the status of the STARs listed above and
found them all to be open. The inspector discussed the timeliness
of the resolutions to the subject STARs with the licensee. The
licensee stated that their focus had been on the methodologies for
setting blowdown values on the valves in question, rather than on
the appropriateness of the setpoints themselves. The licensee
offered STAR 950234 as being illustrative of this point. The
proposed corrective actions included:

~ Completion of SRV test benches, which would allow the
licensee to better set and test SRVs for lift setpoint and
accumulation. It was noted that the bench had only limited
blowdown test capability.

Performing an engineering design basis review of all safety
related SRVs to validate or correct setpoints and issue a
design document that summarizes the design data.

Enhancing journeyman. training on SRVs.

While the inspector found the licensee's proposed activities
prudent, it was noted that nothing precluded engineering from

,'ddressingthe setpoint issue earlier in the process. The
licensee stated that the STAR was addressed in stepwise fashion
and that the maintenance-related items were addressed prior to
forwarding the STAR to engineering.

Conclusion

The inspector found that the licensee's corrective actions for the
valves potentially affected by the subject event were
comprehensive and sound. However, the inspector concluded that
the actions could have reasonably been expected to be performed in



a much more timely fashion. The subject phenomenon was identified
as early as February, 1995, and repeated itself on no less than 3
separate systems, and on both units, prior to the most recent
event. Once focused on the issue, an engineering product of high
quality was developed, and corrective actions initiated, in
approximately 2 weeks and identified valves requiring attention in
a comprehensive action. 10 CFR 50, Appendix B, Criterion XVI,
"Corrective Actions," requires, in part, that measures be
established to assure that conditions adverse to quality are
promptly identified and corrected. Contrary to the above, prompt
corrective action was not taken in the case of St. Lucie Action
Requests, which reported anomalous relief valve behavior, that
were initiated on February 20, March 2, and March 10, 1995. The
failure to take prompt corrective action for these conditions led
to a repetition of the anomalous behavior on August 10, 1995, when
Unit 1 relief valve V-3439 lifted and failed to reseat without
operator intervention. The subject event resulted in
approximately 4000 gallons of reactor coolant accumulating in the
Unit 1 pipe tunnel. The failure to take prompt corrective action
is an apparent violation (EEI 335/95-20-01, Failure to Take Prompt
Corrective Action on Relief Valve Deficiencies).

Exit Interview

The inspection scope and findings were summarized on October 10, 1995,
with those persons indicated in paragraph 1 above. The inspector
described the areas inspected and discussed in detail the inspection
results listed below. Proprietary material is not contained in this
report. Dissenting comments were not received from the licensee.

'EI

50-335/95-20-01 Open "Failure to Take Prompt
Corrective Actions for
Relief Valve
Deficiencies," paragraph
2.

Abbreviations, Acronyms, and Initialisms

AEOD
ANPS
CCW

CFR
CVCS
DPR
EEI
EP

ESDE
FCV

FPL

Office of Analysis and Evaluation of Operat'ional Data
Assistant Nuclear Plant Supervisor
Component Cooling Water
Code of Federal Regulations
Chemical 5 Volume Control System
Demonstration Power Reactor (A type of operating license)
Escalated Enforcement Issue
Engineering Package
Excessive Steam Demand Event
Flow Control Valve
The Florida Power & Light Company



FR
FSAR

gpm
HCV

HPSI
IR
JPN
LOCA
LPSI
NPF
NRC

NRR

NWE

ONOP

OP

PORV

psia
psld
psig
PSL
QA

QC

RAB
RCS

RII
RWT

SDC

SGTR
SNPO
SRV
URI
VCT
VIO

Federal Regulation
Final Safety Analysis Report
Gallon(s) Per Ninute (flow rate)
Hydraulic Control Valve
High Pressure Safety Injection (system)
[NRC] Inspection Report
(Juno Beach) Nuclear Engineering
Loss of Coolant Accident
Low Pressure Safety Injection (system)
Nuclear Production Facility (a type of op'er
Nuclear Regulatory Commission
NRC Office of Nuclear Reactor Regulation
Nuclear Watch Engineer
Off Normal Operating Procedure
Operating Procedure
Power Operated Relief Valve
Pounds per square inch (absolute)
Pounds per square inch (differential)
Pounds per square inch (gage)
Plant St. Lucie
Quality Assurance
Quality Control
Reactor Auxiliary Building
Reactor Coolant System
Region II - Atlanta, Georgia (NRC)
Refueling Water Tank
Shut Down Cooling
Steam Generator Tube Rupture
Senior Nuclear Plant [unlicensed] Operator
Safety Relief Valve
[NRC] Unresolved Item
Volume Control Tank
Violation (of.NRC requirements)

ating license)


