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ON 5-22-84, WITH UNIT-1 AT 100% POWER, A DETECTOR CODE PROGRAMMING
ERROR WAS DISCOVERED IN THE CALCULATIONAL LOGIC WHILE IN THE PROCESS
OF MODIFYING THE CODE. THIS CODE ANALYZES RAW FLUX MAP DATA TO
DETERMINE COMPLIANCE WITH POWER DISTRIBUTION TECHNICAL SPECIFICATIONS.
THIS ERROR WAS PRESENT IN DETECTOR VERSION 23, WHICH WAS USED IN
ANALYZING THE FIRST 47 FLUX MAPS TAKEN DURING UNIT 1 CYLCE 8. THESE
CHANGES WERE MADE IN AUGUST, 1983 IN ACCORDANCE WITH NUCLEAR MATERIALS
AND FUEL MANAGEMENT (NMFM) PROCEDURE NO. 7, "CHANGES TO THE DETECTOR
CODE". TESTING OF THIS VERSION OF DETECTOR, WHICH WAS CARRIED OUT AT
THE TIME THE CHANGES WERE MADE, DID NOT INDICATE THAT THIS ERROR WAS
PRESENT. ALL 47 FLUX MAPS WERE REVIEWED AND IT WAS DETERMINED THAT
NO TECHNICAL SPECIFICATIONS WERE VIOLATED.

TO PREVENT RECURRENCE, A PROCEDURE CHANGE IS BEING MADE WHICH WILL
REQUIRE AN INDEPENDENT LINE BY LINE REVIEW OF THE CODING BE PERFORMED.
SINCE THIS IS BEING MADE IN CONJUNCTION WITH OTHER CHANGES FOR UNIT
TWO CYCLE 5 NO FOLLOWUP LER WILL BE SUBMITTED.

THIS REPORT IS BEING SUBMITTED AS A VOLUNTARY LER.
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BACKGROUND

IN AUGUST OF 1983, MODIFICATIONS WERE MADE TC THE DETECTOR CODE TO ALLOW
COMPARISON TO TECHNICAL SPECIFICATION PARAMETERS WHICH VARIED WITH FUEL
TYPE. THESE MODIFICATICNS WERE MADE BY SHANSTROM NUCLEAR ASSOCIATES,
WHO IN FACT, WAS THE ORIGINAL AUTHOR OF THE CODE.

THE MODIFIED CODE WAS TESTED BY MAKING RUNS ON OLD DATA SETS, WAS
DEBUGGED AND PUT INTO PRODUCTION FOR UNIT 1 CYCLE 8. THE CHANGES TO
DETECTOR WERE CARRIED OUT IN ACCORDANCE WITH NMFM PROCEDURE NO. 7,
"CHANGES TO THE DETECTOR CODE".

DISCOVERY OF ERROR

AN EFFORT WAS BEGUN IN MAY OF 1984 Tu MODIFY THE DETECTHR CODE IN
HOUSE TO INCORPORATE THE ABILITY TO MONITOR A MODIFIED E@ TECHNICAL
SPECIFICATION REQUIRED FOR UNIT ZNCYCLE 5. THE MODIFICA;?ONS INVOLVED
INCORPORAEING INTO THE CODE TWO F, .  LIMITS, ONE RELATED TO DNB (THE
CURRENT F,. LIMIT), AND A NEW, LOCA RELATED F, LIMIT. DURING THIS
PROCESS, Ag ERROR WAS DI?COVERED IN THE LOGIC BF THE WAY IN WHIEH
DETECTOR COMPARES MEASURED F,, TO THE TECHNICAL SPECIFICATION F

LIMIT. THIS LOGIC ERROR FIRS@ OCCURRED IN THE AUGUST, 1983 VERQ?ON

OF DETECTOR AND THUS WAS PRESENT IN THE ANALYSIS OF THE FIRST 47 FLUX
MAPS TAKEN FOR UNIT 1 CYCLE 8.

NATURE OF ERROR

THE DETECTOR CODE REQUIRES THAT THE INPUT DATA INCLUDE TECHNICAL
SPECIFICATION LIMITS FOR EACH FUEL TYPE. WITH THE AUGUST 1983
MODIFICATION TO THE DETECTOR CODE, IT WAS INTENDED THAT THE RELATIVE
POWER OF EACH FUEL PIN (ASSEMBLAGE) BE COMPARED TO THE LIMIT APPROPRIATE
FOR ITS FUEL TYPE. HOWEVER, AN ERROR WAS MADE IN THE CODING SUCH THAT
THE RELATIVE POWER OF EACH PIN WAS ALWAYS COMPARED TO THE LIMITS OF THE
LAST FUFL TYPE IN THE INPUT DATA SET. THEREFORE, THE DETECTOR OUTPUT
WOULD NOT INDICATE THE CORRECT MARGIN BETWEEN th AND ITS TECHNICAL
SPECIFICATION LIMIT FOR THE FIRST FUEL TYPE.

IT SHOULD BE NOTED, THAT THE ERROR AFFECTED ONLY ONE PAGE IN THE
DETECTOR OUTPUT. REVIEW OF OTHER PAGES COULD POTENTIALLY LEAD TO
IDENTIFYING DISCREPANCIES IN THE DATA. THE SPECIFIC ERROR WAS THAT A
TRANSFER WAS MADE TO THE WRONG LINE OF CODE.
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IMPACT ON UNIT-1 CYLCE 8

THE CODING ERROR IN DETECTOR DID NOT CAUSE A TECHNICAL SPECIFICATION
VIOLATION DURING UNIT 1 CYCLE 8 OPERATION. TO JUSTIFY THIS STATEMENT,
ONE MUST LOOK AT THE INPUT GOING INTO DETECTOR FOR UNIT 1 CYLCE 8 FLUX
MAP ANALYSIS.

THERE WERE TWO SET3 OF TECHNICAL SPECIFICATIONS WHICH WERE APPLICABLE
FOR UNIT 1 CYCLE 8. TECHNICAL SPECIFICATION SET 1 WAS APPLICABLE TO
EXXON NUCLEAR COMPANY (ENC) FABRICATED FUEL, WHICH APPLIED TO ONCE AND
TWICE BURNED FUEL ASSEMBLIES PRESENT IN THE CORE. TECHNICAL SPECIFI-
CATION SET 2 WAS APPLICABLE TO WESTINGHOUSE FUEL WHICH WAS FRESH AT THEE
START OF UNIE 1 CYCLE 8. THE CORRESPONDING TECHNICAL SPECIFICATIONS
LIMITS FOR F A, INPUT INTO DETECTOR WERE:

“H
TECHNICAL SPECIFICATION SET 1: F?H(l)i 1.45(1 + 0.2 (1-P)]
TECHNICAL SPECIFICATION SET 2: F?H(Z)i 1.49(1 + 0.3 (1-P)]

WHERE P IS THE RATIO OF ACTUAL THERMAL POWER TO RATED THERMAL POWER (RTP)

IN ALL CASES DETECTOR COMPARED F%k TO THE TECHNICAL SPECIFICATION LIMIT
FOR TECHNICAL SPECIFICATION SET 2 " (WESTINGHOUSE) REGARDLESS OF WHETHER
THE Fj ., WAS ASSOCIATED WITH AN ENC (TECHNICAL SPECIFICATION SET 1) OR

A WEST?NGHOUSE (TECHNICAL SPECIFICATION SET 2) FUEL ASSEMBLY. THUS IF
A Fjp,, GREATER THAN 1.45[1 + 0.2(1-P)] OCCURRED IN AN ENC FUEL ASSEMBLY
IT M?GHT NOT HAVE BEEN INDICATED AS A VIOLATION OF THE TECHNICAL
SPECIFICATION LIMIT BY DETECTOR.

TO VERIFY THAT THIS DID NOT OCCUR, FLUX NAPS 1 - 47 FOR UNIT 1 CYICE 8
WERE ANALYZED TO DETERMINE WHERHER ANY F, FOR ENC FUEL WAS GREATER
THAN 1.45 (THE MOST LIM&TING F 4 FOR ENC‘FUEL WITH P = 1.0). NO MAPS
WERE IDENTIFIED WHERE FAd (ENC) "WAS GREATER THAN THE TECHNICAL SPECIFI-
CATION Fp,, LIMIT FOR ENC FUEL, AND THEREFORE THERE WERE NO TECHNICAL

SPECIFICA?ION VIOLATIONS.

ONCE SATISFIED THAT NO TECHNICAL SPECIFICATION VIOLATIONS HAD OCCURRED,
THE POSSIBILITY THAT THE MOST LIMITING TECHNICAL SPECIFICATICN MARGIN
EDIT DID NOT CONTAIN COMPLETELY ACCURATE INFORMATIO§ WAS INVESTIGATED.
SPECIFICALLY, THE POSSIBILITY EXISTED THAN AN ENC F WAS CLOSER TO

ITS TECHNICAL SPECIFICATION LIMIT THAN THE MOST LIMITING TECHNICAL
SBECIFICATION MARGINS PRINTED OUT FOR THE WESTINGHOUSE FUEL. SINCE THE
FAH FOR ENC FUEL WOULD BE COMPARED TO THE WESTINGHOUSE LI1MIT, WHICH
IS"HIGHER THAN THE ENC LIMIT, THIS ENC FUEL ASSEMBLY (OR PIN) MIGHT NOT
BE INCLUDED IN THE MOST LIMITING TECHNICAL SPECIFICATION MARGINS EDIT.
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THIS IN FACT DID OCCUR ON TWO FLUX MAPS, 108-04 AND 108-05. HOWEVFR,
THESE MAPS WERE TAKEN AT BOC, <50% RTP, WITH THE TECHNICAL SPECIFICATION
MARGIN FOR THE MOST LIMITING PINS APPROXIMATELY EQUAL TO 0.20.
THEREFORE, THE EACT THAT ENC FUEL ASSEMBLAGES WERE NOT LISTED ON THE
MOST LIMITING FA,, EDITS DOES NOT APPEAR ON THE BASIS OF ENGINEERING
JUDGEMENT TO BE EIGNIFICANT.

ONE SHOULD NOTE ALSO EHAT FROM A CORE ANALYSIS OF THE UNIT 1 CYCLE 8
CORE, THE HOT SPOTS Fp, AND F,.(Z,1) WILL OCCUR IN FRESH FUEL ASSEMBLIES
ONCE EQUILIBRIUM HFP CBRE CONBITIONS ARE REACHED. THIS WAS CONFIRMED
BY THE ANALYSIS OF ALL UNIT 1 CYCLE 8 FLUX MAPS.

POSSIBLE IMPACT ON UNIT 2 CYCLE 5

IT IS DIFFICULT TC POSTULATE WHETHER THE ERROR WOULD HAVE BEEN DIS-
COVERED IF THE UNIT 2 CYCLE 5 TECHNICAL SPECIFICATIONS HAD NOT REQUIRED
MODIFICATION TO INCLUDE THE APDITION OF LOCA BASED F,,, LIMITATIONS.
IF WE ASSUME THAT THE ERROR WOULD NOT HAVE BEEN DISCOGERED, WE CAN LOOK
AT THE TWO CﬁSES AND SEE THE POTENTIAL OUTCOME. 1IN EITHER CASE THE
APPLICABLE FCH TECH. SPEC. LIMITS FOR THE TWO DIFFERENT FUEL TYPES ARE:

EXXON FUEL: F?H <1.49 [1.0 + 0.2 (1-P)]

WESTINGHOUSE FUEL: Fjy. < 1.48 (1.0 + 0.2 (1-P)]

CASE 1

IN THIS CASE EXXON FUEL WOULD BE ASSIGNED TO TECHNICAL SPECIFICATION
SET 1 AND WESTINGHOUSE FUEL TO TECHNICAL SPECIFICATION SET 2. ONE
SHOULD NOTE THAT THE UNIT 2 CYCLE 5 CORE CONSISTS OF ONE REGION (TWICE
BURNED) OF WESTINGHOUSE FUEL AND 2 REG&ONS (ONCE BURNED AND FRESH)

OF ENC FUEL. 1IN THIS CASE, THE PEAK F)j,, OCCURRING IN THE ENC FUEL,
WOULD HAVE BEEN COMPARED TC THE TEEHNIC L. SPECIFICATION LIMIT FOR
WESTINGHOUSE FUEL. HOWEVER, THE F, TECHNICQL SPECIFICATION LIMIT FOR
WESTINGHOUSE IS MORE CONSERVATIVE TﬂAN THE F,., TECHNICAL SPECIFICATION
LIMIT FOR ENC, THEREFORE THIS WOULD NOT HAVE BEEN A PROBLEM. FURTHER-
MORE, IT IS BELIEVED THAT THIS PROBLEM WOULD HAVE BEEN IDENT&FIED
IMMEDIATELY UPON ANALYSIS OF THE MOST LIMITING PINS ON THE FAH LOWEST
TECHNICAL SPECIFICATION MARGIN EDIT.

CASE 2

IN THIS CASE WESTINGHOUSE FUEL WOULD BE ASSIGNED TO TECHNICAL SPECIFI-

CATION SET 1 AND ENC FUEL TO TECHNICAL SPECIFICATION SET 2. THIS CASE

IS5 SIMILAR TO WHAT ACTUALLY OCCURRED IN UNIT 1 CYLE 8 IN THAT THE FRESH
FUEL TECHNICAL SPECIFICATIONS WERE INPUT AS THE SECOND TECHNICAL
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SPECIFICATION SET. THE FRESH FUEL TECHNICAL SPECIFICATION LIMIT WOULD
BE APPLIED TO ALL FUEL. THIS IS A NONCONSERVATIVE COMPARISON FOR THE
WESTINGHOUSE FUEL. HOWEVER, SINCE THE WESTINGHOUSE FUEL IS TWICE
BURNED AND CONSEQUENTLY OPERATEﬁ AT LOW POWER, IT IS HIGHLY UNLIKELY
THAT THIS FUEL WOULD REACH AN FAH AS HIGH AS ITS OWN LIMIT OR THE
MARGINALLY HICHER EXXON LIMIT.

CORRECTIVE ACTION

THE CODING ERROR WILL BE CORRECTED IN CONJUNCTION WITH THE OTHER
DETECTOR MODIFICATIONS BEING MADE FOR UNIT 2 CYCLE 5.

THE TWO FLUX MAPS THAT INDICATED THE WRONG MOST LIMITING PINS ON F? ’
UNIT 1 CYCLE 8 MAPS 108-04 AND 108-05, WILL BE RE.'UN WITH THE CORREETED
DETECTOR VERSION.

AEPSC HAS CHANGED THEIR SOURCE LIBRARY DISK FILE MANAGEMENT SYSTEM ON
THE CORPORATION COMPUTER SYSTEM FROM SOURCE TO LIBRARIAN. LIBRARIAN
OFFERS A MUCH MORE THOROUGH METHOD OF MAINTAINING AN ACCURATE AUDIT
TRAIL OF CHANGES MADE TO A PROGRAM THAN PREVIOUSLY EXISTED WITH SOURCE.
IT IS BELIEVED THAT THIS SOFTWARE ENHANCEMENT, WILL REDUCE THE POSSIBIL-
ITY OF FUTURE CODE MODIFICATIONS BEING IN ERROR.

IT WAS DETEFRMINED PRIOR TO THIS EVENT THAT THE PROCEDURE WHICH CONTROLS
CHANGES TO THE DETECTOR CODE, NMFM PROCEDURE NO. 7, CHANGES TO THE
DETECTCR CODE, SHOULD BE REVISED TO ASSURE THAT NOT ONLY ARE TEST CASES
RUN, BUT THAN AN INDEPENDENT LINE BY LINE REVIEW OF THE CODING IS
PERFORMED. THIS PROCEDURE WILL BE REVISED BY DECEMBER 31, 1984,
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June 21, 1984

United States Nuclear Regulatory Commissicn
Document Control Desk
Washington, D.C. 20555

Operating License DPR-58

Docket No. 50-315

Document Control Manager:

In accordance with the criteria established by 10CFR50.73
entitled Licensee Event Reporting System, the following
report/s are being submitted:

RO 84-007-0

Sincerely,

LL“&%““V*TE;fA
W.G. Smith, Jr.
Plant Manager
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