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Gentlemen:

In accordance with the requirements of 50.73(a)(2)(v), Southern Nuclear Operating
Company is submitting the enclosed Licensee Event Report (LER) concerning rod block
monitor Technical Specifications operability requirements that did not match rod
withdrawal error analysis assumptions.

Sincerely,

II. L. Sumner, Jr.
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Enclosure: LER 50-321/1997-003 g%
1

cc: Southern Nuclear Operatine Company
Mr. P. II. Wells, Nuclear Plant General Manager
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On 3/25/97 at 1307 EST, Unit I was in the Run mode at a power level of 2558 CMWT (100 percent
rated thermal power) and Unit 2 was in the Refuel mode with the cavity Hooded. At that time, plant
personnel determined an event reported to Southern Nuclear Operating Company personnel by
General Electric involving the Rod Block Monitor (RBM) met the reporting requirements of 10
CFR 50.72 (b)(2)(iii) and 50.73 (a)(2)(v). General Electric reported that their core design
procedures contained a step which allowed them to assume the RBM is operable and available to
mitigate the consequences of a Rod Withdrawal Error (RWE) irrespective of the individual plant's
Technical Speci0 cations requirements for RBM operability. Plant personnel, after thoroughly
reviewing this event, determined it was a condition that alone could have prevented the ful0llment
of the safety function of the RBM to control (prevent) the release of radioactive material during an
R W E.

This event was the result of a disparity between the core analysis design procedure assumptions and
the Unit I and Unit 2 Technical Speci6 cations requirements regarding RBM operability. As a
corrective action, Operations procedure 34GO-OPS-065-0S, " Control Rod Movement," now
requires the Unit I and Unit 2 RBMs to be operable whenever reactor power is above 27 percent
rated thermal power. Proposed changes to the Unit I and Unit 2 Technical Specincations are being
prepared for submittal to the NRC.

NRC F- 3.s ts u)



|-

).-
, ,

NRG FORM 364A U.S.NUCL&AR REGULRTOR7 COMul5810N APPROVED OMB NO.31604104

* ESilMATED BURDEN PE RESPO E TO COMPLY WITH THIS
INFORMATION COLLECTION REQUEST 60 0 HRS FORWARD

LICENSEE EVENT REPORT (LER) gc"E' "S d"" "S*ENTI"RA9egESTmEp ,FOMg' ""
9

TEXT CONTINUATlON gogRgC,Oupg(W, ASH C2%g@0 ANDgGT
p

MANAGEMENT AND BUDGET, WASHINGTON DC 20503

f AC4WTY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) PAGE (3)

SEQUENTIAL ,; REV StYEAR .;

Edwin I. Ilatch Nuclear Plant - Unit 1
0|5|0|0|0|3|2|1 9|7 - 0|0|3 - 0|0 |2 OF |5

1LA 109 more apnce os reqwed use ecDtroskal copes of NRG Form 3b6A)(116 ,

.l

PLANT AND SYSTEM IDENTIFICATION

General Electric - Boiling Water Reactor
IEnergy Industry Identification System codes are identified in the text as (EIIS Code XX).

DESCRIPTION OF EVENT

On 3/25/97 at 1307 EST, Unit I was in the Run mode at a power level of 2558 CMWT (100 percent i

rated thermal power) and Unit 2 was in the Refuel mode with the reactor pressure vessel head
removed and the cavity flooded. At that time, plant personnel determined a core analysis procedure
inconsistency with the plant's Technical Specifications involving the Rod Block Monitor (RBM,
Ells Code JD) met the reporting requirements of 10 CFR 50.72 (b)(2)(iii) and 50.73 (a)(2)(v). This
disparity was reported to Southern Nuclear Operating Company personnel by General Electric

.

personnel. General Electric reported that their core design procedures contained a step which |
allowed them to assume the RBM was operable and available to mitigate the consequences of a Rod i

'

Withdrawal Error (RWE) irrespective of the individual plant's Technical Specifications
requirements for RBM operability. 1

Unit I and Unit 2 Technical Specifications Table 3.3.2.1-1 allows the RBM to be inoperable under
certain conditions of reactor power and Minimum Critical Power Ratio, e.g., rated thermal power 2
90 percent and Minimum Critical Power Ratio < l.40. liowever, General Electric core design
procedures allowed them to assume the RBM is operable under these conditions. Consequently,
under certain unlikely combinations of control rod position, core power, fuel bundle power, and
Minimum Critical Power Ratio, the RBM may be needed to mitigate the consequences of an RWE
transient, i.e., prevent violation of the fuel cladding design limit of one percent plastic strain. i

llowever, the Technical Specifications as currently written, would not require RBM to be operable. )
1

The existing RWE transient analysis concludes no cladding damage will result because the cladding
design limit of one percent plastic strain would not be exceeded. As mentioned previously, this
analysis may rely upon the RBM to ensure the fuel cladding design limit is not violated when the
Technical Specifications do not require it to be operable. Therefore, it is possible, albeit highly
unlikely, an RWE may lead to some fuel cladding damage and result in the release of some
radioactive materials from the fuel. Accordingly, plant personnel, after thoroughly reviewing this
event, detemiined it was a condition that alone could have prevented the fulfillment of the safety
function of the RBM to control (prevent) the release of radioactive material during an RWE event. I

I

i
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CAUSE OF EVENT

This event was the result of a disparity between General Electric's core design analysis procedure
assumptions and the Unit I and Unit 2 Technical Specifications requirements regarding RBM
operability. The plant's Technical Specifications allow the RBM to be inoperable under certain
combinations of power level and Minimum Critical Power Ratio. However, General Electric's core
design procedure contained a step which allowed them to assume the RBM was operable under
these conditions. Therefbre, a situation existed in which the analysis for an RWE assumed the
RBM was available to mitigate the consequences of the transient, but the Technical Specifications
did not require it to be operable as assumed in the analysis.

REPORTABILITY ANALYSIS AND SAFETY ASSESSMENT

This report is required by 10 CFR 50.73(a)(2)(v) because an analysis error was discovered which,
had the error not been corrected, could have resulted in a challenge to one of the plant's principal

safety barriers. The fuel vendor design analysis procedures allow the RBM to be assumed to be
operable and available to mitigate the consequences of an RWE such that this transient does not
cause the fuel design limit of one percent plastic strain to be exceeded for a given core design.
Ilowever, the plant's Technical Specifications do not require the RBM to be operable under some
conditions assumed in the RWE transient analysis. Therefore, under certain unlikely circumstances
of control rod position, core power, fuel bundle power, and Minimum Critical Power Ratio with the
RBM inoperable, an RWE may have resulted in fuel cladding damage otherwise not postulated to
occur during the transient. The fuel cladding is the first barrier to the release of radioactive
material.

A value of one percent plastic strain of the Zircaloy fuel cladding is defined as the limit below
which fuel damage due to overstraining of the cladding is not expected to occur. The limit of one
percent plastic strain is based upon General Electric data on the strain capability ofirradiated
7.ircaloy cladding segments from fuel rods operated in several Boiling Water Reactors. A statistical
distribution fit to the available data indicates the one percent plastic strain value to be approximately
the 95 percent point in the total population. Therefore, it may be deduced that there is a 95 percent
chance a fuel rod with plastic strain of one percent or less will not experience cladding failure.

The RBM is designed to prevent violation of the fuel cladding design limit of one percent plastic
strain that may result from a single RWE event. The RBM is assumed to mitigate the consequences
of an RWE event when the unit is operating at greater than or equal to 29 percent rated thermal
power. Below this power level, the consequences of an RWE event will not exceed the one

aC - 3.sA ss .n
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percent plastic strain fuel cladding design limit and therefore the RBM is not required to be
operable.

In this event, General Electric reported a core analysis procedure inconsistency with the plant's
Technical Specifications, i.e., an analysis of an RWE event could be performed using assumptions
of RBM operability that are not reflected in the plant's Technical Specifications. The Technical
Specifications allow the RBM to be inoperable under certain combinations of reactor power and
Minimum Critical Power Ratio. However, the RWE transient analysis may be performed assuming

the RBM is operable under these conditions. Therefore, it is possible that under certain unlikely
combinations of control rod position, core power, fuel bundle power, and Minimum Critical Power
Ratio with the RBM inoperable, the fuel vendor's RWE analysis would predict no fuel cladding
damage when in fact it could occur.

General Electric has analyzed the current Unit I fuel cycle using the projected, and, where possible,
actual control rod patterns that existed during the cycle and assuming the RBM was operable |

'

consistent with the requirements of the present Unit 1 Technical Specifications. Their calculations
showed that the fuel cladding design limit of one percent plastic strain would not have been
exceeded for a postulated RWE event during the current Unit I cycle. General Electric also has
reviewed the past four Unit I and five Unit 2 fuel cycles. In all cases, they determined sufficient
margin existed such that the one percent plastic strain limit would not have been violated during a
postulated RWE event. Therefore, an RWE transient would not have resulted in fuel cladding
damage or the release of radioactive materials irrespective of the aforementioned core analysis
procedure disparity with the plant's Technical Specifications.

Based upon the preceding analysis, it may be concluded this event had no adverse impact on safety.
This analysis is applicable to all power levels at which the RWE transient is ofinterest.

CORRECTIVE ACTIONS
;

l

Operations procedure 34GO-OPS-065-0S," Control Rod Movement," effective 4/16/97, requires the '

Unit I and Unit 2 RBMs to be operable whenever reactor power is above 27 percent rated thermal
power, regardless of the MCPR.

Proposed changes to the Unit I and Unit 2 Technical Specifications in which the RBMs will be J
required to be operable any time reactor power is greater than or equal to 29 percent rated thermal
power are being prepared for submittal to the NRC.

l
1
i
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General Electric has committed verbally to SNC to perform a review of their vendor / utility interface
process that deals with the selection ofimportant plant characteristics used in transient analyses for
reload licensing applications. The purpose of this review is to ensure the current process provides
assurance that the reload licensing analyses are consistent with the plant's licensing basis. As a test
of this process, General Electric will review the llatch Technical Specifications and their
relationship with the reload licensing analysis process.

SNC's BWR Core Analysis group has obtained current copies of General Electric core design
analysis and reload licensing analysis procedures and will perform an independent comparison of
the procedures and Plant flatch Technical Specifications requirements. The BWR Core Analysis
group also will compare the General Electric procedures with transient and accident analyses
assumptions contained in the Unit I and Unit 2 Final Safety Analysis Reports.

ADDITIONAL INFORMATION

No systems other than those already mentioned in this report were affected by this event.

No failed components caused or resulted from this event.

A previous similar event in which an analysis weakness resulted in an event which could have
challenged a safety barrier needed to control the release of radioactive material was reported in
Licensee Event Report 50-366/1996-001, dated 6/4/96. The previous similar event was the result of
the methodology used by General Electric to calculate the generic Safety Limit Minimum Critical
Power Ratio. The method used did not yield a conservative value for the safety limit for Hatch 2
Cycle 13. Corrective actions for that event would not have prevented this event because they
addressed the limit affected by and causes for the previous event, both of which were specific to that
event. The cause for this event, i.e., analysis assumptions not reflected in the Technical
Specifications, could not have been detected or corrected by the corrective actions for the previous
event.
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