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Dear Sir:

The enclosed Lict.nsee Event Report from Byron Generating Station is being
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This report is number 92-004; Docket No. 50-454.'
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Byren Nuclear Power Station
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-MraM11tv Determination of Source _Ranae Nuclear Instrumentation DATE TIML.

=:$Y$ TEN AFFtCTED PLANT STATUS AT TIME OF EVENT TESTINGg

_ MODE $$! POWER (%) !E WORK REQUEST NO. |_ __ | | X |'"
,

~

' DESCRIPTION Of EVENT

Byron Station received an ENC QE-40.1 on 07/01/92 regarding an operability assessnent of the Boron
- Dilation Protection System (BDP$). - Certain conditions exist when the BDP$ subsystem may not be cepeble
e,' performing its: intended function. Byron On-Site Review 92-089 documents the findings and
recomunendations of the operability evaluation.
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CAUSE 5YSTEM COMPONENT MANUFAC- REPORTABLE / CAUSE SYSTEM COMPONENT MANUFAC- REPORTABLE i
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TURER TO NPRDS / TURER TO NPROS i

e i 1 LJ_ l..l._L_ _H / 1 1 I I I | | |'

1 lj l l | | _ ,/ I l l l I | 1 i

#

SUPPLEMENTAL REPORT EXPECTED (14) Expected tignth I_Dav | Year
Sutwission

- - Dete 115) I |
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ABSTRACT (Limit to 1400 spaces, i.e, approximately fif teen single-space typewritten lines) (16)

(
At 1505 on 07/01/92 Byron Station received an operability assessment. ENC-QE-40.1. regarding the Boron

~

Dilution Protst. tion System (BOPS) (HR) [1G). The operability assessment was precipatated by the discovery
of two non-conservative assumptions in tne safsty analysis for the system. On-Site Review 92-089 was
immediately convened that concurred with the deterwination that BDPS is to be considered operable under a
certain '.et of conditions. However, when the plant is outside of these conditions, the BDP5 subsystem may
not be capable of performing its intended safety function. Special Operating Order 50-U1/U219 was revised
to implenent the findings and recoronendations of the operability assessment by detailing the conditions
necessary for DDF3 operability, this Special Operating Order will remain in ef fect until further safety
analysis can be_ performed that will provide permanent resciution of this issue.

This event is reportable pursuant to 10CFR50.73(a)(2)(v). any event or condition that alone could have
prevented the fulfillment of the safety function to structures or systems that are needed to citigste the
consequences of an accident.
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FACILITY NME (1) DOCKET nut @ER (2) _ LER ..NVPSER (6L, _ Pace (3)
Year /// Sequsntial /// Revision ,

fff fff
/// Naadir /// Numbet. |

Byron, twit 1 0 1 5 1 0 1 0 1 0 | 41 51 4 912 010 | 4. 01 0 01 R . 0L 0] 6- -

| 1 EXT Energy Industry Identification Systese (Cl!S) codes are identified in the text as (XX)

A. PLANT E0601TIONS PRIOR 10 EVENT:

Event Date/Tisse _REQl/97 _] 1505*

Unit 1 M00E ,_L - ODeratiens Rx Power J M _ RCS (AB) Temperature / Pressure 580'F/22H_psig...

Unit 2 MODE 1 023:stions Rx Power 100%. RCS (AB) Temperature / Pressure _579'F/2238 osig_

B. Dt'SCRIPTION OF EVENT:
"

At 1505 e- 07/01/92. Dyron Station received an operability assessment, ENC-0C-40.1, regarding the Boron
Ollution Protection Systes (BDP$) (NR) (IG). On-Site Review 92-Od9 was (onediately convened that concurred
with the detemination that BLPS is to be considered operable under a certain set of conditions. However,
when the plant is outside of these conditions, the BOPS subsystes may not be capable of perforwing its
intended safety function. Special Operating Order 50-01/12-19 was revised to implement the findings and
recommendations of the operability assessseent by detailing the conditions necessary for BDPS operability.
This Special Operating Order will remain in ef fect until further safety analysis can be perfomed that will
provide permanent resolution of this issue.

On March 4.1997. Westinghouse issued a Potential Issue (PI) on the operability of the Doron Ollution
Protection System. This PI was issued because two potential non-conservatises were identified in the
original Safety Analysis for this system:

1. The assumed Inverse Countrate Ratio (ICRR) curve in the analysis was found to be non-conservative at
another Westinghouse plant.

2. The setpoint for the flux doubling did not include an uncertainty analysis.

At the time the PI was received from Westinghouse, insuf ficient information was available to detemine
operability of it.e system. Pursuant to the PI issued by Westinghouse. Byron Station, in concert with
Nuclear Fuel Services (NF$), Nuclear licensing INLA), and Braidwood Station agreed on the conservative
compensatory actions included in OSR 92-032. These actions mitigated the probability and consequences of a
dilution accident by maintaining a high shutdown margin and administrative 1y controlling the valves capable
of contributing to an inadvertent dilution. These actions were:

Whenever either unit was in Modes 3. 4. or 5:

1. The reouired shutdown margin was increased to a minimum of I.65% (from 1.0%) when in Mode 5.

2. Normal shutdown operating practice was to maintain charging flow less than 130 gpm. If charging
flow was to be maintained at greater than 130 gpm, the shutdown margin was increased to:

Mode 4: 1.45%
Node 5: 1.84%

3. Manual valve _BR7004 to the primary water system was locked closed.

4. Administrative controls were implemented that required the possible dilution paths be isolated
(valves _CV8428, _CV8435, _CV8441, _CVB439 loclied closed and verified closed and air or eiectrical
power removed from _CV111B) before draining the pressurizer level below the bottom of the indicated
range while in Mode 5.
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| VEXV Energy Industry Identification System (E!!S) codes are identified in the text as (XX)

8. DESCRIPTION OF EV M : (continued)

5. Administrative controls were inplemented that required the Boron Theruutl Regeneration System (BTR$)
be isolated prior to draining the pressurlier level below the bottom of the indicated range while in'"
Node 5, and that the decineralizer water supply valve f or the domineralizer flush be locked closed.
Also that deelneraliter flush operations performed while in Mode 5 only be perferved under strict
administrative procedure such that additional valves be closed and written verification &

independent check be obtained that the valves to the primary water system or demineralized water
supply were reshut and locked after flushing operations. (_BR7052, 8R7053, _BR7054, _CV8542)

6. riushing the emergency boration line with primary water was strictly controlled and only when the
charging rate was monitored and controlled to less than 130 gpm.

7. The outlet valves from the Boric Acid Storage Tanks were verified open af ter any emintenance
activit'es. (_A88461)

Since that time. Nuclear fuel Services (NFS) and Engineering and Nuclear Construction (CNC) have pursued
evaluating the operability of the system. and concluded that the generic concerns for the BDPS system are
applicable to Byron:

1. The assuced ICRR curve does not bound the Byron and Braidwood sites. It was found that the curve
from Braidwood Unit 1 Cycle 3 has been the most bounding thus f ar, and that it will likely remain
bounding.

2. A sensitivity analysis had not been performed for the Byren and Braidwood sites. Although it has
not been possible to provide a quantitative uncertainty for the circuitry at this time, a best
estimate of the uncertainty for the doubling setpoint is 30%, thus making the analysis setpoint 2.6.

Through the perforw.ance of specialized afety analysis cases. Nuclear fuel Services (NFS) concluded that
BDPS remains OPERABLE in certain conditions. However, the analysis f ailed to demonstrate operability for
all conditions. If all of these conditions are not m t. the system is to be considered IHOPERABLE. The
conditions are:

1. The Shutdown Margin must be at least 1300 pcm in Modes 3, 4, and 5.

2. All toop Stop Isolation valves must be open.

3 .. At least 1 Heactor Coolant Pump must be operating.

4 The Source Range Nuclear Instrumentation Count Rate must be at least 10 counts per second.

With the preceding conditions not being met, both trains of BDP$ sha'll be declared inoperable and the
appropriate Technical Specification actions taken.

This issue is reportable under Title 10, Code of rederal Regulations, Part 50, Section 73. (a)(2)(v), any
event or condition that alone could have prevented the fulfillment of the safety function of structures ori

( systems that are needed to mitigate the consequences of an accident- .

C. CAUSE or EVENT:

| The cause fo.- this event was inadequate safety analysis and subsequent review for the Boron Dilution
l Protection System.

! lo94 n/vs-4)
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C. ( g $t OF EVENT: (continued)

At the time of the original analysis, Westinghouse used the most limiting ICRR available f rom the industry
in the input assumptions to the postulated accidents. However, development of new low leakage loading
patterns and neutron source positions have rendered that ICRR non-bounding,

It. is not known exactly why an instrument uncertainty analysis was not included in the design of the BOPS
However, it is believed that the f act that BOPS was not a part of the original design of thesetpoint.

plant and that BOPT does not have its own tisiting Condition for Operability in the Byron /8raidwood
Technical Specifications contributed to this oversight.

D. SAFETY AMlYSil:

It has been concluded that BDPS may be incapable of perforcing its intended safety function in the twent of
a boron dilution accident under certain plant conditim s. However, the safety analysis performed wre?y

Afterf ailed to demonstrate acceptable performance for all conditions using the present analysis enthod.
implementin0 possible ieyrovements to the method of analysis, a wider spectrum of conditions may be
acceptable for BOPS operability.

Had certain plant conditions existed where the BOPS system was inoperable and a dilution accident was
initiated, two other sources for indication of the decrease in shutdown margin were available to alert the

During shutdown conditions, the Source Range indication is broadcast audibly in the centrol roomoperator.
and containment. Also, the High Flux at shutdown annunciator, which is intended to notify personnel of an
inadvertent criticality dur ng fuel load and is set to actuate at an instantaneous indication of 5 times
the background countrate, is available in Modes 3 through 6.

Furthermore, the consequences of an unmitigated dilution accident do not pose a substantial safety hazard.
Analysis performed by Los Alamos National Laboratory (LANL) for the NRC has concluded that an unmitigated
dilution of a PWR in a shutdown Mode would result in a return to power anc may result in an increase in
reactor coolant system pressure and some fuel damage. LANL further concleded that the return to power

fhe selftransient would be self limiting by virtue of the inherent negative f eedback of the reactor.
limiting return to power would also limit fuel damage and repressurization.

C. CORRECTIVE ACTIONS:

Upon the notification of this concern to Byron, the compensatory actions documented under OM 92-012 were
promptly implemented.

Upon the receipt of the Operability Assessment f*om NFS specifying the corditions necessary for BOPS
operability. Byron Station innediately implecented the f ollowing actions:

1. The speciai Operating Order (50 Unit 1/ Unit 2 92-019) was revised to implement the f our conditions
for operabi'ity.

The station's Nuclear Regulatory Connission Resident Inspector was notified of this condition.2.

The station made the required Emergency Notification System phone c.all within the required 4 hours.3.

- (0%11R/V5 5)
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E. CORFECTIVE AtllQM$t (continued)

Future actions will be necessary to resolve this issue for the longsers. A LER supplement will be issued
when the long-term resolution is completed (N15 #454200920320051). A synogsis of the necessary actions may
include the f ollowing:

1. ENC will quantify the uncertainty of the doubling setpoint ' hat will be used in future analysis.
(NTS #4542009203200-01) e

2. Byrvn Station will determine the maalmva prin.ary flo,. rate through flow orifice 1Cvi7M. The analysis
-

may benefit f rom a lower flow rate. (NT5 #4542009203200-02)

wider array of operable conditions.3. NFS will continue the investigation to attempt to demonst S

{(NTS #4542009203200-03)

4. Consideration will be given to initiating a Technical Specification change that will break BDPS out
into its own 1C0. This LCO will establish the conditions for operatility with the appropriate
action statemer.t. (NTS #4542009203200-04)

'

T. RECURRING EVENTS _11MCH AMD ANALYSIS:

a) EVENT SIARJ.tL(DIR. LEQ

There have been no previous occurrences of a DVR caused by improper analysis of the BDPS system,
although non-conservatisms in the analysis of this system have occurred in the past,

b) INDUSTP.Y SEARCH (OPEX's NPROS)

NPRD$ is not applicable for this event, however, this event was initiated by a discovery at Comanche _

Peak. The other stations directly affected by the BOPS analysis are Braidwood, Callaway, and Wolf
Creek.

OPEY: Plant Status Report.(PS)*2607,

c) 10 2

Not applicable.

d) ANALYSIS

No trend identified.

G. CQtgQ$1MT FAILURE DATA:

H00Et MFG PART

MANUFACTURER !!Qt11NC1&lVEL EQMLE NUMBER

No equipment failed during this event.
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FACILITY NME (1) ' DOCKET NUPSER.(2) tre amearn (6) Pane (31-

fj/j 3:qu:ntial /// RevisionYear //
-

-.. .
fff-*

/// Mumber . /// Wumber
.

*

. .. h e ran. Lin j L1__ _ _ 0_ l _5 1 0'l 0_[0 l'Il 1[A El2 Ol0|4 - O_ l 0 01.-6 OL _.AL.fi
;| TEAT ; . Energy ndustry Identification System (EII$)' codes are identified in the text as (XXJ

' H. " 0TFER RELATED DQC1 MENT 11

ENC-4E 40.1 Operability Detensination Check 1tst t

. 0SR 92-03~, Precautionary Measores Taken_ for BDPS Potential Issue '

10$R 92 489,~ Review of ENC-4E 40.1 for BDP$ Operability

:-1.-. EH CCTIVENESS PEVIEW:

| Not applicable.

.. J ADDITIONAL M IA:

a)- Affected Technical-Specification: 3/4.3.1.1, functional Unit 6

b) Procedures: Not- app)tcable..

.c) Cause Coder D02.6

d) Equipment Involved: Soron Ollution Protection Systeei of the Source Range Instrumentation

e)? _ Other:' BDP$,-- Source. Range, Westinghouse Analy4i$

p

0

f-

|'
L
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