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Procedure 1/2 Bw0S 1.1.1.1.4<) 'Shutdown Margin Surveillance Verification During Shutdown' makes & correction for
the presence of Samarium to the boron velue obtained from Curvebook Tabie 1-1 'Minimum Required Boron
Concentration for Shutdown Margin as a function of Temperature and Burnup.' MHowever, Table 1-) already accounts
for the presence of Samariue.
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UNIT: BRAIDMOOD 1

EVENT DATE: August 14, 1992 EVENT TIME: 1500,
MOOE | -~ Power Qperation Rx Power Q8353
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UNET:  BRAIDWOOD 2;

EVENT DATE: Acgust 14, 1992, EVENT TIME: 1500;
MODE ) - Power Operation  Rx Power Q943
RCS [AB) Temperature/Pressure NOT / MOF

DESCRIPTION OF EVENT:

On 7/22/92 at approximately 1316 hours, Araidwood Nuclear Group Personne! contacted their counterparts at Byron
station and the Commeoawealth Fdison Nuclear Fuel Services (NFS) department via conference call. The call was made
to determine what sama, Jm conditions Curvebook Table 1-! '‘Minimum Boron Concentration for Shutdown Margin as &
Function of Temperature and Burnup' was genersted with. NFS responded that pesk samerium was included ot 0
MO/MTY and Mot Full Power (HFP) equilibriue semarive was included after 1000 WOD/NTU, The current Braldwood
Shutdown Margin (SOM) procedure 172 Bw0S 1.1, 1.1 . 8-) assumes that there is no semarium (n Table 1.1, This created
the situation where the procedure may double account for the samarivm already in Table 1.1, WNFS was requested to
provide verification of the samariuve conditions in Table =1 and provide the maximum reactivity effect the
samarium has on the required beron concentration.

Past performarices of BwOS 1.1.1.1 . 8«1 were to be ruviewsd using the maximm reactivity effect specified by NFS,
This value was supplied on 7/31/92, and was deterwmined to be B0 ppw. 1f the difference between measu~ed and
calculated boron concentralions was greater than BO ppm, the effect of the samerium wou,d not cause a SOM
violation.

At 1430 hour on 7/23/92, the Braidwood Lead Nuclear Ungineer (LNE) reviewed the samariua issue with the Braidwood
Station Reactor Engineer (SRE). The SRE suggested to put togeth.r & temporary procedure change (TPC) in case a
unit trip occurred before the samarium error in the SOM procedure was corrected. Operations was contacted by the
SRE and were notified to have a TPC ready if there was a unit trip.

The Braidwood Nuclear Group took responsibility for retrieving al) occurrences/performances of Bw0S 1.1,1.7 @)
and reviewing which ones corrected for samarivm. These surveillances were then reviewed to determine the
difference between the calculated required boron concentration and the actual value. This review was completed on
B/21/792. WNo violatiors of the SON Technical Specification caused by the samarium error were found,

This event is being reported as & Voluntary Licensee Event Report, pursuant to 10CFRS0.73,
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CAUSE OF EVENT

The direct cause for the potentia)l failure to maintain adequats shutdown margin was & procedural flaw which
accounted for the reactivity worth of samarium twice. The base wihodology fer calculating shutdown margin was
derived from the Westinghouss Plant Operations Package (POP). This methodelegy used 2 baseline required boron
concentration value which was adjusted for off-nomina) conditions. Braidwood Curve Book (BwCB) Tabls 1.1 listed
these boron conceatration values. Nominal conditions were assumed to be a no-xenon, no-samarium case. The
Jresence of samarium and xenon was credited in procedura) steps within the shutdown margin survel!lance.
Beginning with Cycle 2 for each unit Nuclear Fue) Services (NFS) assumed design duties for the Braldwood cores,
including the caleulation of cycle-specific Table 1.1 boron concentration Jata. in an effort Lo improve the
accuracy of the tabies, the presence of samarium was included in the celculation,

Problems with the existing procedure arose because of similar lack of understanding of the assumptions inherent in
the curvebook figures and tables. Siaiius pereannel had included calculations for known reactivity phenomena
which were in fact already accounted for within the curvebook figures and takles. Mo indication of these

assumpt ions was included with the figures, however, meking i* ‘apossible te determine that a discrepancy existed

without extensive research (such as was prompted by tie known problems in this case).

The root cause for these events was 2 breakdown in communications between the station nuclear groups and corporaie
Nuclear Fuel Services Department (NFS), The original failure vccurred in October 1909 when the Unit | Cycle 2
Curvebook was transmitted to the station without a description of the changes incorporated in the tables.
Following this initia) failure to address tha changes, the Unit 2 Cycle 2 curvebook was issued in May of 1990 with
the same assumplions built into the tables. During the length of time thit the methods at both the station and
NFS had been in place (essentially two years) there was no review performed. Subsequent cycles continued this
pattern until the recent discovery of the error and examination of the entire issue.

SAFETY ANALYSIS:

These events had no adverse impact on plant or public safety. No instances were found where the procedure ¢ od
a2 failure to meet shutdown margin requirements.

Shutdown margin is caiculated assuming that the most reactive control rod in the core is fully withdrawn, and
arcident analyses proceed from the basis. Normally during plant shutdewn, all control rods are fully inserted in
the core. This provides an additional ~810 pem of margin which is not accounted for in the surveillance. This
margin is more than adequate to offset the effects of double counting samarium. This ensures that the plant is
actually in a safe >=d L. . wd condition,
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£, CORRECTIVE ACTINNS:

A oumber of faitiatives ware undertaken in 1990 to improve communications between the station nuclear groups
and NS, AL tho presest time, Liese include: a weekly technical fssues conference call; quarterly

face-to face meetings with al) three PWR stations and NIS; tempossry assignment of station personne! to NFY
to increase familiarity with NFS procedures and responsibilitios; ane the assignment of one indivioual tc be
the liason between each station and IS, These measures have substantially improved communications &) -ead;
It should be noted that the primery communications fallure took place more than three years syo, prior to vhe
impleomentation of these measures,

NFS will provide a document includ'ng & comprehensive ! siing of the assumptions inherent in the curvebook
data tables and figures. This documentation should he dern'lled enaigh that errors such as exist in the
present procedure can be ea.ily identified. Whenever the curvebook data Lable generation methodology i3
changed, the requested document shall have a revision submitted to the station as we)), Furthermore, NFS
thall have & procedure controlling “his process. This will be tracked to completion by action {tem
4561809201001,

The training course for Qualified Nucls  Engineers wil) include a section on the curvebook assumptions.
This wil)l be tracked to completion by action ftem 456-180-92-01002.

Procedure revisions have been submitted to correct the s iors known to exist in the current revisions of the
shutdown margin surveillances for both units. This will be tracked to complotion by action item
456 180-92-01003.

F. RECURRING EVENTS SEARCH AND ANALYSIS:

e

b)

EVENT SEARCHM (LER)

Byron LER 1-92-007
Braidwood LER 1-92-006 Both Trains of BOPS Incperable

INDUSTRY SEARCH (CPEX's, NPRDS)
INPQ SOER BB-2; Premature Criticality Events During Reactor .tartup

INPO SER 33.85; Prematury Criticality Even’ ~ During Reactor Startup
Due To Inaccurate Estimates And Inadequate Monitoring
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A detailed review of the above events and information determined Lhat there is no adverse or potentially
adverse trend at this time,

G, COMPONENT FATLURE DATA:
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None .



