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December 8, 1997
LIC-97-0183

U._S. 14uclear -_ Regulatory Commission
-Attn: Document Control Desk
Mail Station P1-137
Washington, DC 20555

Reference: Docket No. 50-285

Subject: Licensee Event Report 97-017 Revision 0 for the Fort Calhoun
Station

Please find attached Licensee Event Report 97-017 Revision 0 dated
December 8, 1997. This report is being submitted pursuant to
10CFR50.73 (a) (2) (ii) (A) . If you should have any questions, please
contact me.

Sincerely,-

*

I#'S. K. Gambhir
Division Manager
Engineering & Operations Support
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c: Winsten and Strawn
E. W. Merschoff, NRC Regional Administrator, Region IV
L. R. Wharton, NRC Project Manager
W. C. Walker, NRC Senior Resident Inspector
INPO Records Center
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in LE (4)
Low Pressure Safety Injection in an Unanalyzed Condition Due to Potential for Voiding

.

EVENT DATE (5) LER NUMBER (6) REPORT DATE (7) OTHER FACILITIES INVOLVED (8)
FACILrfYNAME DOCKET NUMBER
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OPERATING THIS REPORT IS SUBMITTED PURSUANT TO THE REQUIREMENTS OF 10 CFRS (Check one or more)(11)
*

20 2201(b) 20.2203(aX2Xv) 50.73(aX2XI) 50.73(aX2)(viii)MODE (9) 100 .-

POWER 20.2203(aX1) 20.2203(aX3XI) X 50.73(a)(2Xii) 50 73(aX2Xx)

LEVEL (10) 1 20 2203(aX2Xi) 20 2203(ax3Xii) 50.73(aX2Xiii) 75 *

20.2203(aX2Xii) 20.2203(aX4) 50.73(aX2Xiv) OTHER
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orin NRC Form 366A
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LICENSEE CONTACT FOR THIS LliR (12)
TELfLPHONE NUMBER (include Area Code)NAME

Douglas Molzer, Mechanical Engineer 402-533-6673

COMPLETE ONE LINE FOR EACH JOMPOP'5NT FAILURE DESCRIBED IN THIS REPORT (13)
I^^

CAUSE SYSTEM COMPONENT MANUFACTURER C# JE SYSTEM COMPONENT MANUFACTUREF< PRDT PRDS

SUPPLEMENTAL REPORT EXPECTED ' 14) EXPECTED MONTH DAY Y'

YEs SUBMISSION 03 20 984

NO(W yes. pnwise EXPECTED SUBMISSION DATE) DATE (15) ;

AISTRACT (Limit to 1400 spaces, i.e., approximately 15 single + paced typewntten lines) (16)

An engineering susceptibility evaluation performed for the Omaha Public Power
District (OPPO) for the Fort Calhoun Station (FCS) indicates that the Low
Pressure Safety Injection (LPSI)and High Pressure Safety Injection (HPSI)
systems at FCS have the potential for water hammer should nitrogen voiding
occur in the systems. The evaluation indicates that several supports would have
reaction loads exceeding design allowables for the LPSI system from water4

hammer if voiding existed. Based on previous SI tank leakage and potential for
low header pressure, the SI system may have voided and been in an unanalyzed
condition in the past. No comparable voiding has occurred in the HPSI system.

Based on a review of design documents it has been inferred that the plant's.

architect engineer did not consider water hammer in the piping and support
design.'

OPPD is aggressively pursuing a resolution to this issue. OPPD will determine
if system modifications are needed or if a more sophisticated analysis of this
issue will resolve these concerns by February 27, 1998.
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BACKGROUND

At the Fort Calhoun Station (FCS), the Safety Injection (SI) system is part of
,

the engineered safeguards system. The SI system consists of the High Pressure
Safety Injection (HPSI) and the Low Pressure Safety Injection (LPSI) systems.
The SI systems include four SI tanle, three HPSI pumps, and two LPSI pumps.
The SI pumps take suction from two independent suction headers which are'

; supplied with borated water from the SI and Refueling Water Tank (SIRWT) . Each
'SI tank contains borated water with a nitrogen blanket at approximately 255

psig. The sepacate and independent SI tanks are each connected to one of four
Reactor Coolant System (RCS) cold legs. The lower pressure SI piping is
isolated from the higher pressure SI tanks by a check valve and normally
closed SI isolation valve.

A Safety Injection Actuation Signal (SIAS) will start the three HPSI and two
LPSI pumps via sequencers. SIAS also opens the twelve SI injection line
isolation valves.

EVENT DESCRIPTION

While returning the plant to power operation following the April /May 1997
Maintenance Outage, leakage from two SI tanks (SI-6A and SI-6C) was
identified. It was concluded that the leakage from the pressurized SI tanks
occurred past a check valve and isolation valve into the LPSI header and then
out a leakage path into containment. This conclusion is based on past leakage
observed through LPSI isolation valva HCV-331 and the fact that LPSI header
pressure was abnormally low. An increase in containment sump v>1ume"was
observed that corresponded to the measured SI tank leakage. This . lead to the

~

conclusion that the flow path for the SI tank leak' age was from the LPSI piping
inside the containment.

A Condition Report (CR) was written to document the leakage. Although various
trouble shooting and corrective actions were taken upon first identifying the
.SI tank leakage, the leakage continued from May 9.until May 23, 1997, when the
leak was isolated. During this period the LPSI header priissure was
significantly lower than SI tank pressure. After the leak was isolated LPSI
-header pressure returned to approximately SI tank pressure. The leakage was
estimated to average approximately 12 gallons per hour during this time.

On June.12, 1997, an oparnbility evaluation was performed to determine the
impact of the Sl tank-leakage into the LESI system. The evaluation determined
that although it is likely a significant volume of SI tank fluid entered the

_
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LPSI piping, the HPSI and LPSI systems were operable in their existing
configuration. This conclusion was based on past history and engineering
judgement. An Operations Memorandum (97-05 Revision 0) was issued to provide
monitoring of the LPSI header pressure and implement necessary actions to
repressurize the header if pressure should decrease. While the HPSI system ,

header is not currently pressurized, there is no evidence to suggest any,

significant leakage into that piping.
1

In an effort to resolve the issue of the potential for water hammer in the
LPSI system, an engineering consultant was contracted to perform an evaluation
of the susceptibility of the HPSI and LPSI systems to water haramer.
Preliminary results of the evaluation conservatively indicated that water
hammer could occur under certain circumstances and that the postulated water
hammer loads could be sufficiently high to exceed the design allowable stress
for some pice supports.

After evaluation, on November 7, 1997, at 1040 Central Standard Time (CST),

FCS conservat.vely determined that the plant may have been in an unanalyzed
condition. It vas determined that given previous SI tank leakage and potential
for low header pressure, the LPSI system may have been in an unanalyzed
condition in the past.

With the plant at 100 percent power, a one hour non-emeraency report to the
NRC Operations Center was made at 1104 CST pursuant to 10CFR50.72 (b) (1) (ii) (A)
based on preliminary results of the evaluation. This report is being made
pursuant to 10CFR50.73 (a) (2) (ii) (A) .

.

Finalized results of the water hammer evaluation were transmitted to OPPD on
December 1, 1997. The evaluation concluded that there are several supports
that could potentially have been loaded above their design allowable had an
accident occurred at some time in the plant's past.'

SAFETY ASSESSMENT

Engineering judgement indicates that a potential ~ water hammer event would have
had the highest probability of occurring during the initial injection phase of
a large break loss of coolant accident (LOCA) concurrent with a loss of off-
site power with voiding in the LPSI system as previously noted. The
engineering susceptibility evaluation indicates that a chance exists that

,

water hammer uld occur and the resulting loading could be above the design
~ allowable limits for some supports.

,
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Based on periodic SI tank leakage in the past, there is the possibility that
'

some nitrogen voiding has previously existed in the LPSI piping. However,
there is no evidence to suggest that FCS has ever experienced a water hammer
event. This conclusion is based on discussion with operations personnel that
have significant plant experience and have not observed any symptoms of water
hammer during safety injection full flow surveillance testing or during
initiation of shutdown coc. ling. Further, there is no documented evidence of
damage to piping, components or supports to indicate a severe water hammer
type incident has occurred in the past. Therefore, this event has minimal
safety significance.

CONCLUSION

The SI system was originally required to be designed in accordance with United
States of America Standard (USAS) B31.7 draft - 1968. Section 1-701.5.1,
states, " Impact forces caused by either external or internal conditions shall
be considered in the piping design." Thus, it was left up to the architect
engineer to determine if internal conditions such as water hammer should be a
conuideration in the design. No documentation has been located at this time to
indicate any consideration was given by the architect engineer for dynamic
loads associated with water hammer. Design Criteria, Contract 750, October
1967, makes mention of the NSSS design. Its only mentica regarding water
hammer design states that, " Pump discharge check valves shall be designed to
minimize water hammer ef fect.s." This statement typically pertains to the
slamming closed of the check valve on a redundant pump when the other is
started. While the design of the piping system would normally consider
thermal, deadweight, and seismic loads, no urumentation exists to suggest
that loading associated with water hammer was considered.

Based on a review of design documents, it has beco inferred that the plant's
architect engineer did not consider water hammer in the piping and support
design since the system was intended to be water solid and tight. While the SI
system may be susceptible to a small amount of air voiding, due to elevation
dif ferences in the SIRWT wat.tr level and SI isolation valves, check valves in

the system should maintain the system water solid after an initial fill. Thu ,
voiding and associated water hammer was not considered to be a concern.

CORRECTIVE ACTIONS

The Omaha public Power District (OPPD) has administrative controls in place to
monitor and prevent those conditions necessary for voiding to exist.
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OPPD is aggressively pursuing a resolution to this issue. By February 27,
1998, OPPD will determine if system modifications are needed or if a more
sophisticated analysis of this issue will resolve these concerns. A revision
to this LER will be submitted by March 20, 1998.

~
'

PREVIOUS SIMILAR EVENTS
<

An previously discussed, there has not been any evidence of a water hammer
type event at FCS. Numerous, condition reports have been written in the recent
past to document occurrences of SI tank leakage (CRs 199500202, 199600438,
199600509, 199600673, 199600917, 199601109).
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