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ARKANSAS POWER & LIGHT COMPANY

June 7, ]989-

ICAN068904

U. S. Nuclear Regulatory Commission
Document Control Desk
Mail Station P1-137
Washington, DC 20555

SUBJECT: Arkansas Nuclear One - Unit 1
Docket No. 50-313
License No. DPR-51
Licensee Event Report No. 50-313/89-006-00

Gentlemen:

In accordance with 10CFR50.73(a)(2)(v), attached is the subject report
concerning analytical and procedural inadequacies concerning the High
Pressure Injection (HPI) System piggyback flowpath alignment.

Very truly yours,

E. C. Ewing
General Manager,
Plant Support

ECE:RBT:de

Attachment

cc: Regional Administrator
Region IV
U. S. Nuclear Regulatory Commission .

i611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

INPO Records Center
1500 Circle 75 Parkway
Atlanta, GA 30039
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On 2/9/89, it was determined that with High Pressure Injection (HPI) System suction aligned to Low
Pressure Injection System discharge (piggyback mode), portions of the HPI system could be exposed
to temperatures greater than initially considered. The plant's Emergency Operating Procedure (EOP)
provides guidance for use of the piggyback mode; however, the piggyback mode had previously been
considered only a functional option rather than a design requirement of the Emergency Core Cooling
Systems (ECCS). Upon discovery, the piggyback mode was analyzed to determine if it was needed to
mitigate the consequences of a Loss of Coolant Accident (LOCA). The analysis conservatively
determined that the piggyback mode could be required for a very limited range of small break LOCAs.
It is believed a more rigorous analysis could show that the piggyback mode is not needed. The
piggyback mode has been redesignated an ECCS design requirement and affected systems have been
evaluated and demonstrated to be qualified for this design basis. The event cause was that the
ECCS analysis did not evaluate the long term responses needed to mitigate the consequences of this
range of small break LOCAs. Also, in the course of reviewing this matter, certain guidance in prior
E0P revisions was identified which presented potential qualification questions for the design basis
ECCS recirculation mode of operation. The E0P was revised to preclude this potential impact.
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A. Plant Status

At the time of discovery of this condition on February 9, 1989. Arkansas Nuclear One, Unit 1
(ANO-1) was in Cold Shutdown with the Reactor Coolant System (RCS) at atmospheric pressure.

B. Event Description

This condition was identified as part of an in-depth system review initiated as a result of a
reactor trip on January 20, 1989, followed by an event involving a High Pressure Injection (HPI)
System [BJ) injection line failed-open check valve and the resulting exposure of some HPI system

' piping to higher than design temperatures due to the backflow of reactor coolant through the HPI
system as reported in LER 50-313/89-004-00.

On February 9,1989, during a review of the normal makeup and emergency injection modes of
operation of the HPI system to ensure its design and functional capabilities, it was found that
with the system aligned in the High Pressure Injection / Low Pressure Injection (HPI/LPI) "piggybeck"
mode of operation, portions of the HPI system piggyback flowpath could be exposed to temperatures
greater than those originally considered for this mode. Pending final analysis and resolution of
this condition, the piggyback flowpath was designated inoperable for the modes of plant operation
which require the HPI system. This condition was reported in accordance with 10CFR50.72 via the
Emergency Notification System on Ftbruary 9, 1989.

The HPI system serves as part of the Emergency Core Cooling System (ECCS) along with the LPI and
Core Flood (CF) systems. By injecting borated water, the HPI system functions to prevent uncovering
of the core for small and certain intermediate size RCS pipe breaks where high RCS pressure is
maintained, and delays uncovering of the core for other intermediate and large RCS pipe breaks.
The LPI and CF systems are designed to recover the core at intermediate-to-low RCS pressures, and
to assure adequate core cooling for RCS pipe break sizes from intermediate to postulated ruptures
of the largest RCS piping. The LPI system can take suction from either the Borated Water Storage
Tank (BWST) or the Containment Building Sump (CBS) as a source of injection coolant and is designed
to permit a recirculation mode of core cooling (i.e., LPI suction aligned to the CBS) for long-term
core cooling following an accident. For conditions where RCS pressure remains above the LPI
pumps' shutoff head prior to establishing the recirculation mode, the suction of the HPI pumps
may be aligned to the discharge of the LPI pumps in the piggyback mode of operation (also known as
HPI/LPI recirculation) in order to provide coolant injection into the RCS cold legs. This mode of
operation would be available if, contrary to design basis analyses, the BWST inventory is depleted
prior to depressurizing the RCS to below the shutoff head of the LPI system.

While the piggyback function is now available for use during certain RCS pipe break scenarios,
the piggyback mode was not previously considered necessary to address design basis LOCAs, and
therefore was not a design requirement of either the LPI or HPI ECCS systems. A review to
determine whether conditions could exist in which the piggyback mode would be required revealed
that the potential of requiring the piggyback mode for some small break LOCAs (a very limited
range of small break LOCAs) may be greater than previously assumed. Considering the analytical
complexities involved in demonstrating that the piggyback mode would never be needed, on February
9, 1989, it was deemed prudent to conservatively consider the piggyback mode an ECCS design
requirement.

To implement this predesignation, AP&L conservatively bounded the temperature that piping and other
equipment located in the HPI piggyback flowpath (downstream of the LPI coolers) could be exposed
to (217 degrees) during design basis accidents. Based on a review of the system design it was
concluded that portions of the piggyback flowpath piping had not been evaluated for this
conservatively postulated temperature. Additionally, a review of the mechanical seals on the HPI
pumps which could be exposed to this temperature during piggyback operation revealed that these
seals had not been evaluated for the CBS recirculation mode. These conditions were addressed
prior to restart of the unit.
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Finally, while reviewing this issue, it was noted that the plant's prior Emergency Operating
Procedure (EOP) instructed the Operators to provide for potential utilization of piggyback

; operation by manually opening the HPI/LPI cross connect valves following an Engineered Safeguards
i Actuation System (ESAS) actuation. Upon verification that the LPI system was providing sufficient

flow to ensure core cooling, the Operators were instructed to stop the HPI pumps. There was no
procedural emphasis to secure HPI prior to recirculation, therefore, the HPI system had the
potential of still being inservice during a post large break LOCA recirculation mode of operation.

C. Safety Significance

The recent conservative analyses regarding the predesignation of the piggyback mode as part of
ECCS design suggests the potential for the affected HPI system piping and certain components to
be exposed to temperatures beyond those initially considered. However, judgement is that the
piping would have performed adequately although certain pipe supports may have reached loads
which exceeded AP&L's conservative acceptance criteria. Also, operation of HPI pump seals
at higher temperatures and pressures than originally anticipated could have affected seal
performance. Seal qualification testing was performed following discovery of these conditions
which estimated the worst case leakage to be 0.4 gpe. The potential radiological consequences
(offsite dose and control room habitability) of increased seal leakage were evaluated. The
conservatively calculated additional offsite and control room dose results for a small break
LOCA were well within ttw existing Safety Analysis Report (SAR) bounds for offsite dose
consequences, as well as control room habitability dose concerns. Additional dose implications
could have arisen in the case of a large break LOCA response.

Finally, although ECCS analysis has shown the piggyback mode of operation ;ould be required for
design basis responses, it is believed a more rigorous analysis could show that the piggyback
mode of operation is not needed for ECCS response. AP&L prudently elected to take a conservative
approach by considering piggyback operation in the ECCS design basis to provide assurance of the
availability of the piggyback mode to perform its function under conditions associated with
certain postulated small break LOCAs, should it be required.

D. Root Cause

The root cause of this event was that the ECCS analysis did not evaluate the long term responses
specifically for this range of small break LOCAs with respect to BWST inventory. The implementation
of the E0P provisions concerning the piggyback option overlooked certain implications for the HPI
systom's operation.

1

E. Basis for Deportability

The findings discussed in this report were considered reportable pursuant to the requirements
of 10CFR50.73(a)(?)(v) since the failure to ensure the system (when used in the piggyback mode of
operation) was adequately designed could have prevented the fulfillment of a safety function that
could have been needed to mitigate the consequences of an accident. This condition was reported
in accordance with the requirements of 10CFR50.72 via the Emergency Notification System on
February 9, 1989.

F. Corrective Actions

The appropriate portions of" piggyback flowpath piping were conservatively reanalyzed for the
temperature conditions associated with piggyback ECCS operation and appropriate piping support
modifications were implemented. An evaluation of the required net positive
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suction head (NPSH) for the HPI pumps was also conducted which indicated that the available NPSH
is adequate for possible HPI/LPI flow combinations. The E0P has been modified to instruct the
Operators to secure the HPI system (pumps, discharge and recirculation valves) prior to CBS
recirculation unless continued HPI is necessary to ensure sufficient core cooling. (This would be
necessary to mitigate a very limited range of small break LOCAs.) Testing was performed on the
HPI pump seals; these tests verified that the seals were capable of operating for an extended
period of time at bounding temperatures and pressures without experiencing excessive leakage.
Additionally, other safety related plant systems were reviewed to determine if they were qualified
to appropriate design temperatures; some minor discrepancies were discovered which were corrected
by pipe support modifications.

Finally, AP&L notes that current design and design chaage procedures provide for an in-depth
reconfinnation of the design basis for each system affected by new or changed designs. In addition,
AP&L has implemented a comprehensive program to improve the quality, depth and documentation of-
reviews conducted under 10CFR50.59. These modification should prevent recurrence of similar
events.

G. Additional Information

The ANO-1 reactor trip of January 20, 1989, is further described in LER 50-313/89-002-00.

Energy Industry Identification System (EII$) codes are indicated in the text as [XX].
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