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; On 10/14/1998 (the discovery date), Southern California Edison (SCE) engineers completed an evaluation of the
| Total Loop Uncertainty (TLU) for the Shutdown Cooling System flow instrumentation used to perform Teclinical
| Specification (TS) Surveillance Requiremer.t (SR). The calculated uncertainty in SDC flow at 2200 gpm (TS

minimum) was determined to be at least 1339.8 gpm when monitoring the flow using installed plant equipment.
Because the calculated TLU is larger than the allowed SDC opetating band, SCE concluded the plant
instrumentation used for performing the TS SRs did not assure verbatim compliance with the TS requirements.
Therefore, SCE is reporting this condition in accordance with 10CFR50.73(a)(2)(i).

This condition has existed since initial construction and operation of San Onofre.
I

The TS SR will be met using other instrumentation when required.

The safety significance of the calculated uncertainties in SDC flow is very low.
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San Onofre Nuclear Generating Station Units 2 & 3
| ~ Re:ctor Vendor: Combustion Engineering
l . Event Date: October 14,1998

|
'Event Time: 1605 PDT

Unit 2 Unit 3-
i Mtde: 1, Power operation 1, Power operation

Power: 99.9 percent 99.9 percent ,
. Temperature: 548 degrees F 546 degrees F

,

l Pressure: 2250 psia 2250 psia

Background:

!: The purposes of the Shutdown Cooling System (SDC)(BP)in Mode 6 are to:

1. Remove decay heat and sensible heat from the Reactor Coolant System (RCS), as required by
General Design Criterion 34. Heat is removed from the RCS by circulating reactor coolant through
the SDC heat exchangers, where the heat is transferred to the Component Cooling Water System
(CCWS). The coolant is then returned to the RCS via the RCS cold leg (s). Operation of the SDC
System for normal cooldown or decay heat removalis manually accomplished from the control
room. The heat removal rate is adjusted by controlling the flow of reactor coolant through the SDC
heat exchangers and bypassing the heat exchangers.

2. Provide mixing of borated coolant. Mixing of the reactor coolant is maintained by continuous
circulation of reactor coolant through the SDC System. Coolant mixing minimizes the effects of a
boron dilutien accident.

' 3. Prevent boron stratification.

If the reactor coolant temperature is not maintained below 200 degrees F, boiling of the reactor coolant could
i- result. This could lead to inadequate cooling of the reactor fuel due to the resulting loss of coolant in the reactor

vessel. Additionally, boiling of the reactor coolant could lead to a reduction in boron concentration in the coolant
due to the boron plating out on components near the areas of the boiling activity, and because of the possible
addition of water to the reactor vessel with a lower boron concentration than is required to keep the reactor<

subcritical. The loss of rear: tor coolant and the reduction of boron concentration in the reactor coolant would
eventually challenge the integrity of the fuel cladding, which is a fission product barrier.

Technical Specificulon (TS) 3.9.4, Shutdown Cooling (SDC) and Coolant Circulation - High Water Level requires,

! cne (1) SDC loop to be OPERABLE and in operation in MODE 6 with the water level greater than or equal to 23 ft
ab:ve the top of reactor vessel flange. The required SDC loop may be removed from operation for up to I hour per 8
h:ur period, provided no operations are permitted that would cause dilution of the Reactor Coolant System (RCS)
baron concentration. Also, a containment spray pump may be used in place of a low pressure safety injection pump
to provide shutdown cooling flow.

TS Surveillance Requirement (SR) 3.9.4.1 requires verifying at least every 12 hours that ene SDC loop is in
F .cperation and circulating reactor coolant at a flow rate of at least 2200 gpm.

p TS .i.9.5, Shutdown Cooling (FDC) and Coolant Circulation - Low Water Level requires two (2) SDC loops to be

|' OPERABLE, and one (1) SDC loop to be in operation in Mode 6 with the water level less than 23 ft above the top of
reactor vessel flange. - A containment spray pump may be used in place of a low pressure safety injection pump to
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L TS SR 3.9.5.1 requires verifying at least every 12 hours that the required SDC loops are OPERABLE and one (1)
| SDC loop is in operation and circulating reactor coolant at a flow rate of at least 2200 gpm. ,

To prevent vortexing and air entrapment in the SDC suction header, Units 2 and 3 have administrative upper limits ,

of 2500 gpm when RCS level is between 17 inches and 21 inches, and 3000 gpm when level is between 21 inches |

| ' and 41 inches.
p
j Description of the Event: *

!

On October 14,1998 (the discovery date), SCE engineers completed an evaluation of the Total Loop Uncertainty
(TLU) for the Shutdown Cooling System flow instrumentation used to perform SR 3.9.4.1 and SR 3.9.5.1. (See
Additional Information section.) The calculated uncertainty in SDC flow at 2200 gpm was determined to be at least '

,

| 1339.8 gpm when monitoring the flow using installed plant equipment. Because the calculated uncertainty is i
! larger than the allowed operating band, SCE concluded the plant instrumentation used for performing the TS SRs
| did not assure verbatim compliance with the TS requirements. Therefore, SCE is reporting this condition in
'

acesrdance with 10CFR50.73(a)(2)(i).

Cause of the Event:

- During initial construction and operation of San Onofre, necessary changes were made to the minimum allowable
SDC flow rate to support extended operation at reduced RCS inventory. Engineering evaluations performed to
support the reductions in SDC flow did not consider the impact of TLU.

| 'Ccrrective Actions:
|

| 1.- At the time of discovery both Units 2 and 3 were in an operational mode where TS 3.9.4 and TS
'3.9.5 are not applicable. Thus, no corrective actions were required to bring the Units into full

! compliance. -

2. At flow conditions where the indicated flow rate plus TLU will not support the TS SR testing, the
TS SR will be performed by measuring differential pressure using local Measurement and Test
Equipment (M and TE) and then calculating SDC flow, rather than using the SDC loop flow
instrumentation. The local M and TE has an accuracy of plus or minus 96 gpm at 2200 gpm. The
SR will be met when measured flow is at least 2300 gpm.

!

| - Safety Significance:

' While the calculated TLU did cause SCE to consider the SDC inoperable becauv )f an inadequate surveillance test,
it has not impacted SDC availability or its observed ability to provide adequate core cooling and coolant mixing.

- Reduced SDC flow could be detected by a higher than expected SDC suction temperature. Boron stratification
cruld be detected by an increase in counts on the neutron monitoring system. Similarly, vortexing or air

! entreinment due to higher than expected SDC flow could be detected by the symptoms of a loss of SDC flow
.

(increasing RCS temperature), or SDC pump motor high current. Consequently, the safety significance of the'

| calculated uncertainties in SDC flow is very low,

f Additional Information:

' LER 2-1998-018 reported a similar TLU issue for the charging subsystem of the Emergency Core Cooling System.
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The cause of the occurrence reported herein predates the discovery date of that occurrence. The corrective actions
f:r both occurrences are similar.

1

In 1992, there was a missed opportunity to correct the problem reported herein when a similar TLU calculation was
performed for the local flow indicator. However, the recommendation to investigate the control room flow i
indicator was not followed up on. '
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