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On May 19, 1987, while Unit 3 was in mode 6 (Refueling) and Unit 4 was

in mode 5 (cold shutdown), it was determined that a design discrepancy
existed in the containment spray system. During the design basis -
reconstitution of the Containment Spray (CS) system, it was discovered

that the system piping resistance was such that pump runout flow will

exist. A review of the original calculations indicated that a restricting
orifice was assumed to be present in the calculation., Upon discovery of

this apparent discrepancy, a walkdown of the CS system discharge lines for
both units was done which disclosed that the orifices assumed in the original
calculation were not identified in the design documents or installed in the
field. This results in the as built discharge piping for the CS pumps
allowing flow in excess of the current analyses assumptions. This high flow-
rate cannot be accommodated by the suction piping ‘due to the CS pump net
positive suction head (NPSH) requirements at elevated flows. A review of

the original CS system flow calculations discovered that the original
assumed flow orifice in the discharge line was not installed in the

field. Design modifications will be implemented to correct this

discrepancy prior to each unit entering mode 4 (hot shutdown) along

with appropriate procedure changes. Also engineering will continue to .
evaluate the as found condition to determine its safety significance.
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EVENT:

On May 19, 1987, while Unit 3 was in mode 6 (Refueling) and Unit 4 was in mode
5 (cold shutdown), it was determined that a design discrepancy existed in the
containment spray system. During the design basis reconstitution of the
Containment Spray (CS) system, it was discovered that the system piping
resistance was such that pump runout flow could occur. A review of the original
calculations indicated that a restricting orifice was assumed to be present in
the calculation. Upon discovery of this apparent discrepancy, a walkdown of
the CS system discharge lines for Unit 3 and 4 was done which disclosed that
the orifice(s) assumed in the original calculation were not identified in the
design documents or installed in the field. This results in the as built dis-
charge piping for the CS pumps allowing flow in excess of the analyses assump-
tions. This high flow rate cannot be accommodated by the suction piping due to
the CS pump net positive suction head (NPSH) requirements at elevated flows
when the CS pumps are taking suction from the refueling water storage tank
(RWST). During the recirculation phase there is no concern since the CS pump
takes its suction from the discharge of the residual heat removal system pump

which is at a sufficiently high pressure to satisfy the required NPSH of the CS -

pumps even at maximum runout flow they could achieve.

CAUSE OF EVENT:

.
A

A review the original CS system flow calculations discovered that the original
assumption of a flow orifice in the discharge line was not incorporated in the
field.

ANALYSIS OF EVENT:

This condition was discovered when Unit 3 was in a refueling outage and Unit 4
was in an extended maintenance outage. At that.time, the CS 'system was not
required to be operable on either unit.. Permanent changes to thehdischarge
lines for the CS pumps to install flow orifices will be completed for the
respective unit prior to that unit entering mode 4 (hot shutdown).

" The CS system design is being modified to add a flow reduction orifice in the
discharge line of each CS pump. The orifices have been sized to assure that
the minimum required spray flow of 1450 gallons per minute (GPM) can be
achieved even at the containment design pressure of 60 psig. This orifice
design, however, does not restrict flow sufficiently to completely eliminate
pump runout concerns when the containment pressure is relatively low. The
runout concerns exist only when both CS pumps are operating during the
injection phase and the level in the RWST has dropped to the point where the
static head provided by water in the RWST is no longer sufficient to provide
an NPSH greater than that specified as being required by the CS pumps. It has
been determined that a RWST level of at least 40 feet above the plant datum is
required to satisfy NPSH requirements for containment pressures above 14 psig.
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This was chosen because the plant”s emergency operating procedures direct the
operators to shut off the CS pumps if the containment pressure drops below 14
psig, so the pump runout and NPSH calculations assumed that operation of the

CS pumps with contailnment pressure less-than 14 psig has been precluded by
operator action to stop the CS pumps.

In addition, the emergency operating procedures direct the operators to
restrict the operation of the CS system to 1 pump when the level in the RWST
reaches the low alarm setpoint. With only 1 CS pump in operation there 1is no
longer any concern regarding available NPSH since, with the reduction in
overall CS flow rate, there is commensurate reduction in the pressure drop in
the CS pump suction line and increase in NPSH available,

Therefore, the addition of the orifice in the CS pump discharge lines and the
increase in the low level alarm setpoint for the RWST will ensure that
adequate NPSH will be available for the CS pumps.

The FSAR states in section 6.4, Containment Spray System, that adequate heat -
removal capability for the containment is provided by two separate, full
capacity, engineered safety systems. These are the Containment Spray System,
whose components operate in the sequential modes described in FSAR section
6.4.2, and the Emergency Containment Cooling and Filtering System which is
discussed in FSAR section 6.3. The design basis for containment heat removal
considers simultaneous operation of one spray pump and 2 of 3 emergency
contalinment coolers. This is the basis for containment pressure transient
calculations in FSAR section 14,

Since this discrepancy represents a condition which is not analyzed for either
Turkey Point unit, additional évaluation is being done by our engineering
department to determine the safety significance of this condition. Should this
evaluation significantly change this LER, a LER update will be sent
accordingly. Based on the above, the health and safety of the public was not
affected. -

CORRECTIVE ACTIONS:

1) Plant change / modifications (PC/Ms) have been developed for each unit to
‘install a flow orifice in the discharge piping of the CS pumps and revise the
low level alarm setpoint for the RWST. The flow orifices along with the
increase in the low level alarm setpoint for the RWST will ensure adequate NPSH
for the CS pumps in compliance with current analyses assumptions.

2) Upon completion of the PC/Ms and change in RWST low level setpoint,
appropriate plant procedures will be revised and training requirements will be
determined and implemented as necessary.

3) Engineering will continue to evaluate this discrepancy to determine the
safety significance of the as found condition.
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As a part of the confirmatory order associated with EA 86—
12, 1986, Turkey Point is currently performing a Selected
to assure that the Turkey Point Plant as built condition 1
the current licensing basis and has the capability within
mitigate any of the design basis accidents and/or shutdown

20 issued August
Safety System Review
s consistent with
the systems to

the plant.

ADDITIONAL DETAILS:

The CS pumps are horizontally mounted, centrifugal pumps and are constructed
out of austenitic stainless steel. Each is rated at design flow conditions of
1450 gallons per minute (GPM) at a 470 foot discharge head. The CS pumps are
a model 3736 4X6-13 pump manufactured by Goulds Pumps Inc.

Similar occurrences: None
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JUNE 18 1987

L-87-249
10 CFR 50.73

U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D. C. 20555

. Gentlemen:

Re: Turkey Point Unit 3
Docket No. 50-250
Reportable Event: 87-14
Date of Event: May 19, 1987
Design Basis Reconstitution Discovers Discrepancy
in Design Flow Rates for the Containment Spray Pumps

The attached Licensee Event Report is being submitted pursuant to the
requirements of 10 CFR 50.73 to provide notification of the subject event.

Very truly yours,

A

C. @{ Woody,

Gygup Vice President

Nuclear Energy ’
COW/SDF /gp

Attachment

cc: Dr. J. Nelson Grace, Regional Administrator, Region Il, USNRC
Senior Resident Inspection, USNRC, Turkey Point Plant
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