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_ North Atlantic Energy Service Corporation
\\\§ .North_ PO, Box 300

Seabrook, NH 03874

///m Atlantic (603) 4749521, Fax (603) 474.2987
The Northeast Utilities System
Ted C. Feigenbaum

NYN-94084 Senior Vice President &
Chief Nuclear Officer

luly 26, 1994

United States Nuclear Regulatory Commission

Washington, D.C. 20555

Attention: Document Control Desk

Reference. Facility Operating License No. NPF-86, Docket No. 50-443

Subject: Voluntary Licensee Event Report (LER) 94-009-00: Potential Safety Injection Pump

Run-Out Condition
Gentlemen:
Enclosed please find voluntary Licensee Event Report (LER) No. 94-009-00 for Seabrook Station.

Should you require further information regarding this matter, please contact Mr. James M. Peschel,
Regulatory Compliance Manager at (603) 474-9521 extension 3772 ———
o /1

Very tn;h’ ) ours,

Ky ¢¢’>Mé o

Ted C Feigenbagm

TCF JES/jes

Enclosures: NRC Forms 366/366A
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United Stafes Nuclear Regulatory Commission
Attention: Document Control Desk

Mr. Thomas T. Martin

Regional Administrator

LS. Nuclear Regulatory Commission
Region |

475 Allendale Road

King of Prussia, PA 19406

Mr. Albert W. De Agazio, Sr. Project Manager
Project Directorate 1-4

Division of Reactor Projects

LS. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Antone C. Cemne

NRC Senior Resident Inspector
P.O. Box 1149

Seabrook, NH 03874

INPO

Records Center

700 Galleria Parkway
Atlanta, GA 30339-5957

July 26, 1994
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines) (16)

This voluntary LER is submitted to document a condition where the Safety Injection pumps (SIP) had the potential to
exceed their run-out flow rate, hence resulting in the SIPs becoming degraded or inoperable. This condition could only
have existed following a LOCA after hot leg recirculation had been initiated where the SIPs are receiving suction boost
via both Residual Heat Removal pumps (RHRPs) [BP] and the Reactor Coolant System (RCS) had been depressurized.
This condition could not have occurred for the small break 1LOCAs where the resultant RCS pressure would have
precluded Si? run-out.

There are no adverse safety consequences as a result of this condition.  This condition could enly have caused the SIPs
1o experience run-out at a point in an accident scenario after they had fulfilled their intended safety function. The SIPs
constitute the intermediate head portion of the Emergency Core Cooling System (ECCS) and are explicitly relied upon
during the injection phase. The SIPs are not. however, explicitly relied upon during the recirculation phase of core
cooling following RCS depressurization.  For a depressurized RCS one Train of RHR 1s capable of providing adequate
flow 10 ensure core cooling and mitigation of boron precipitation.

This condition does not represent a deviation from the single fatlure cnteria since 1t only occurs after the SIPs have
performed their intended safety function. The ECCS was always in compliance with 10 CFR 50,46 and GDC 35
North Atlantic has rebalanced the S1 hot leg flow 1o ensure that the SIP run-out flow rate, provided by the vendor, 18

not exceeded
m ﬁl
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Description of Condition

This voluntary LER is submitted to document a condition where the Safety Injection pumps (SIP) had the potential 1o
exceed their run-out flow rate, hence resulting in the SIPs becoming degraded or inoperable.  This condition could only
have existed following a LOCA after hot leg recirculation had been initiated where the SIPs are receiving suction boost
via both Residual Heat Removal pumps (RHRPs) [BQ] and the Reactor Coolant System (RCS) had been depressurized.
This condition could not have occurred for the small break LOCAs where the resultant RCS pressure would have
precluded SIP run-out.

Background

In October 1991, Westinghouse informed Public Service Company of New Hampshire (currently North Atlantic) of
discrepancies found in information regarding the pump run-out limits (i.¢., margin available beyond the design run-out
flow rate) of Emergency Core Cooling System (ECCS) pumps manufactured by Dresser/Pacific Pumps. Specifically,
this information stated, in part, that the run-out flow rate for the SIPs was 675 GPM when they were provided with
suction boost from the discharge of the RHRPs. Subsequently. North Atlantic performed a calculation that indicated
that he SIPs had the potential to shightly exceed this run-out limit, with a worst case flow rate of 678 GPM. In
response, North Atlantic performed an operability determination and concluded that this condition would not adversely
affect the intended function of the SIPs and that the ECCS was fully operable. On May 4, 1994, during the third
refueling outage, North Atlantic performed a test of the SIPs with the suction boost provided from the discharge of the
RHRPs, and d~termined that the Train A and B flow rates were 681 and 646 GPM, respectively. Therefore, only the
Train A SIP exceeded the 675 GPM limit recommended by Westinghouse. Notwithstanding this, the Train A SIP
performance was stable during this testing and no degradation was observed. North Atlantic subsequently rebalanced
the SI hot leg flow to ensure that the run-out flow rate limit of 675 GPM is not exceeded.

System Operation

The SIPs constitute the intermediate head portion of ECCS. Upon receipt of an "S" signal they inject water into the
RCS as do the Charging "umps (CCPs) [BP]. RHRPs, and accumulators.  The point at which these various injection
modes commence operating is controlled by the rate at which the reactor coolant is 'os “nd system pressure drops. The
Refueling Water Storage Tank (RWST) supplies the borated water used for the inject 0 phase of the ECCS. When the
RWST water level drops to the low-low level alarm point, the injection phasc s discontinued and the cold leg
recirculation phase is initiated.  Recirculation provides long term core cooling.

During cold leg recirculation, the RHRPs take suction on the containment sump and discharge to the RCS cold legs and
to the suction of the SIP« und CCPs. The RHRPs discharge to the SIPs and CCPs to provide additional suction boost
needed to satisfy net positive suction head (NPSH) requirements under certain conditions. At this time, the CCPs and
SIPs are aligned 1o the RCS cold legs.
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After approximately 18 hours, cold leg recirculation is terminated and hot leg recirculation is initiated. The hot leg
recirculation mode of core cooling provides mixing in the core to prevent boron precipitation and to terminate any |
boiling in the core should there be a break in one of the RCS cold legs. During this phase of core cooling. the
discharge of each SIP is aligned to supply water to two RCS hot legs, and the RHRPs discharge is aligned to supply
water to RCS hot legs | and 4. The CCPs do not have the capability to supply water to the hot legs and continue to
| supply the cold legs. It is in this configuration that the potential existed for SIP run-out. A simplified Engineered
| Safety Features flow diagram 1s provided as Figure |.

Design Basis and Safety Consequences

| The primary function of the Emergency Core Cooling System (ECCS) following an accident is to revauve the stored
| heat and fission product decay heat from the reactor core so that fuel rod damage, to the extent thai it would imnair
cf’fccli\‘c cooling of the core, is prevented. The SIPs constitute the intermediate head portion of the ECCS and are
| explicitly relied upon during the injection phase.  The SIPs are not, however, explicitly relied upon during the
| recirculation phase of core cooling following RCS depressurization.  1f the RCS is depressurized one of the RHRPs is
| capable of providing adequate flow to cool the core. At this point in an accident it is not reasonable to assume that the
| break that caused the LOCA and depressurization of the RCS suddenly becomes blocked such that the resultant RCS
| pressure exceeds the RHRP head, hence requiring the additional head of the SIPs.

| Additionally, loss of the SIPs during hot leg recirculation would not adversely affect the ability to mitigate boron
precipitation.  As described above, during this phase of recirculation. each SIP discharges into two hot legs, the RHRPs
| discharge into hot legs | and 4, and the CCPs discharge into all four cold legs. The worst case LOCA would be in
| cither hot legs | or 4 such that only the flow from one of the RHRPs is discharged into the reactor vessel. In this case,
| however, a single RHRP would provide approximately 1600 GPM into the intact RCS hot leg, which is greater than the

| This condition does not affect the ability of the ECCS to satisfy the single failure criteria, GDC 35, or 10 CFR 50.46,

| As stated above, this condition could only manifest itself after the SIPs have performed their intended safety function
| The ECCS has sufficient redundancy to ensure long term core cooling.

waithsmndmg the above, the existing design documentation assumes that the SIPs would be available during long |
| term cooling. In this regard, this condition is outside the design detail of the plant. However. a condition outside of |
| the design detail of the existing design documentation does not meet the reportability threshold since it lacks the
requisite level of significance implhicit with the reporting criteria.  In this case, significance is minimized since the
| balance of the ECCS is capable of providing adequate core cooling should this condition cause the SIPs to run-out.
Additionally, this condition does not create a single failure of the ECCS,
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| North Atlantic has rebalanced the hot leg recirculation flow 1o eliminate this potential run-out condition.

|
| Previous Occurrences
|

E
i

i This is the first event of this type at Seabrook Station
{

Plant Conditions

NRC FORM 366A (5-92)

At the time that the SIP flow rates were tested the plant was in Mode 6, defueled.
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FIGURE 1 SEABROOK STATION, DOCKET 50-443, LER 94-09~-00, Page 5 of 5
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