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PROPOSED CHANGE NO. 4
FOR THE SOUTHWEST EXPERIMENTAL FAST OXIDE REACTOR
RE\ LTCENSE DR-15 DOCKET 50-231
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:@,»a PROPOSED CHANGE NO. & FOR THE SOUTHWEST EXPERIMENTAL FAST OXIDE

REACTOR
I. TINTRODUCTION

UNDER THE AUTHORITY OF LICENSE DR-15, GENERAL ELECTRIC OPERATES
‘. . THE SOUTKWEST EXPERIMENTAL FAST OXIDE REACTOR AT A SITE NEAR
© 'STRICKLER, ARKANSAS.

. A REVISION OF THE CURRENT TECHNICAL SPECIFICATIONS IS DESIRED AS
! ESCRIBED WERLIN. THE APPLICABLE REVISED PAGES OF THE TECHNICAL
by "wjfiCIFICATIOIS ARE ALSO INCLUDED 45 ATTACKMENT A.
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111. PURPOSE OF THE PROPOSED CHANGE

Si’ECIFICATION 3.10-E OF THE PRES NT SEFOR TECHNICAL SPECIFICATIONS
REQUIRES THAT CERTAIN ADDITIONAL SPECIFICATIONS BE APPROVED AND
INCORP?RATED INTd THE TECHNICAL SPECIFICATIONS PRIOR TO INITIAL
OPERATION AT 20 MWT. THESE SPECIFICATIONS ARE SUBMITTZID HEREWITH,
BASED ON EXPERIENCE GAINED IN OPERATING SEFOR UP TO AMD INCLUDING

THE 10 MWT POWER LEVEL.
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* % “LIMITS FOR UNEXPLAINED REACTOR BEWAVIOR ARE BASED ON THE ABIL-
ITY TO DETECT CHANGES IN PARAMETERS AND ON THE VARIATIONS WHICH

. MAY OCCUR IN THESE PARAMETERS DURING NORMAL REACTOR OPERATION.
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e f TME COVER GAS MONITOR MAS A RANGE OF § TO 10 SUPERSCRIPT A
/) MR/NAND VILL READ ABOUT 20 MR/H AT 20 MYT DUE TO A-AL ACTIVITY
\,pl ;nu: COVER GAS  1F, PIN KOLE LEAKS OCCUR ONE OR MORE FUEL RODS,
. THE COVIR GAs ACTIVITY. WILL INCREASE RAPIDLY AND THEN STABILIZE
far mﬂum: UNKNOWN LEVEL. TNEREFORS, THE LIMIT FOR THIS
Qawm WUST BE EXPRESSED s A RATiO RATHER THAN AS AN ABSOLUTE
: ﬁﬁm . naron OF THREE uclus: IN THE COVER GAS ACTIVTY WAS
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@e THE REACTIVITY REQUIRED TO REACH A GIVEN POWER LEVEL FROM THE
ZERO POWER CONDITIC. AT 350 DEGREES F IS ESTIMa.£D FROM THE FOLLOW=-

ING EQUATION\

DELTA K \ 0.692 \T SUBSCRIPT £ ~ 350\ - 0.001785
\T SUBSCRIPT C - 350\ SUPERSCRIPT 2

- 260 LN \i PLUS 77 P OVER 460 PLUS T SUB-
SCRIPT C \ = 0.5 P - 0,015 DELTA T

WHERE\
DELTA K \ REACTIVITY, CENTS

P \ REACTOR POWER, MWT
T SUBSCRIPT C - AVERAGE CORE COOLANT TEMPERATURE

DEGREE F |
DELTA T %\ CORE COOLANT TEMPERATURE RISE, DEGREE ¥

...  TO EXPEDITIOUSLY ACCOMPLISK THE CALCULATION OF BELTA K, A SIMPLE
W coMPUTIR PROGRAM WAS FORMULATED WHICW USES THI REACTIVITY MODEL,
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- ﬂl lmCIPATEﬁ CONDITIONS AND ﬂl‘ 'mcm CALIBRATIONS TO
J .RDICT T“I REFLECTOR POSITIORS ’” nl cmm CONDITIONS «
“ ' JoR THE TESTING TO 30 MWT SOME 40 conPARISONS. VERE

ffbmm AND ARALYZED, ' THE RESULTS INDYCATED A’ MEAK mm:m
1 ;;',. qmvﬁu_w AND PREDICTED OF 143 cml*th gnmn DEm
v i'm’f'r'i.s CENTS: |TRE SELECTION oF pLEs 08 MW 18 cuATs’ is
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3. THE MAIN PRIMAPY PUMP FLOW RATE CAN BE PRF "CTED BYTHE FOL-
LOVING EQUATION\

Q@ \ 100 V OVER \V/400\ PLUS 6.01
Q@ \ MAIN PRIMARY FLOW RATE, GPM
V '\ MAIN PRIMARY PUMP VOLTAGE, VOLTS

THIS EMPIRICAL EQUATiON RESULTED FROM AN ACCUMULATION OF DATA

TAKEN OVER A YIDE VARIETY OF OPERATING CONDITIONS. A LEAST SQUARE

REGRESSION ANALYSIS WAS USED TO OBTAIN THE CURVE FORM AND COEF~
FICIENTS FROM THE DATA. THE LIMIT OF PLUS OR MINUS 10\ WAS
SELECTED TO BE LARGE ENOUGH TC EXCLUDE VARIATIONS DUE TO RANDOM
ERRORS IN DATA TAKING AND REPEATABILITY CONSIDERATIONS BUT SMAL
ENOUGH TO DETECT INCIPIENT PROBLEMS BEFORE THEY BECOME DETRIMEN
TAL

‘T LOW FLOW lATES, THE APPLIED PUMP VOLTAGE CANNOT BE READ WITH
SUKFICIlIT REPEATCBILITY TOOBTAIN GOOD CORRELATION BETWEEN
PREDICTED AND MEASURED FLOW RATES. A LOVER LIMIT oF 1500 GPM

. HAS TMEREFORE BEER SPECIFID FOR THE REQUIRED COMPARISONS. THE
' m RANGE OF FLOW RATES CALLED FOR DURING REACTOR OPERATION

'a,;sod To 2000 GPH,
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B. INITIAL OPERATI 35 UP TO A POWER LEVEL OF & MWO HAVE BEEN
COMPLETED WITHOUT ANY INDICATION OF FISSION GAS LEAKS FROM THE
FUEL BY THE GROSS COVER GAS MONITOR. THE SENSITIVITY OF THE GROSS
COVER GAS MONITOR HAS BEEN DEMONSTRATED AS REQUIRED BY 3.3.L OF
THE TECHNICAL SPECIFICATIONS\ HOWEVER, THERE IS NO OPERATING EX~
PERIENCE WITH LEAKY FUEL RODS THAT CAN BE USED TO ESTABLISH FIRM
QUANTITATIVE LIMITS ON ACCEPTABLE COVER GAS ACTIVTY LEVELS, COM-
POSITION OF FISSION PRODUCTS IN THE COVER GAS, OR FISSION PRODUCTS
IN THE SODIUM, EXPERIENCE WITH OPERATING FAST-SPECTRUM SODIUM~-
COOLED OXIDE FUELED REACTORS \REFS. 1 AND 2\ INDICATES THAT LEAKY
FUEL RODS SHOULD BE EXPECTED BUT THAT CONTINUED OPERATION IN THE
PRESENCE OF "LEADERS®™ DOES MOT PRESENT A SAFETY PROBLEM. FOR
EXAMPLE, RAPSODIE DETECTED ITS FIRST "LEAKER® WITH APPROXIMATELY
‘30 MWD/KG FUEL BURN-UP Alﬁ HAS SAFELY OPERATED TO FUEL BURNUPS IN
’ i!CESS OF 40 TO 50 MWD/KG WITH NO INDICATION OF GROSS FUEL FAILURE.

\REF. 3\

- 'mt PROPOSED SPECIFCATIONS 3.13.A.1 AND B PROVIDE ASSURANCE TWAT THE
mcrol WILL NOT BE OPERATED IF TE GROSS COVER GAS
'_,,;buxm CANNOT DETECT THE RELFASE OF FISSION GAS FROM ONE ABDITIONAL
' T RODs u DISCUSSED IN THE BASES T0 3.13.B, FUEL FAILURES AS
SJEFINED T 3,3.1 ARE NOT EXPECTED T0 OCCUR. NONETHELESS, THE FIRST
[g , s mgmﬁwgu oF m.usx oF msm GAS TROM 4 FIEL 56D WILL
i DERGE 0 Y- 51 FUEL m@;@,,mx&
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7 IT 1S EXPICTEP THAT "ME RESULTS FROM THE VARIOU® SURVEILLANCE FUNC=-

TIONS WILI. INDICATE THAT THE OBSERVED INCREASE IN COVER GAS

ACTIVITY WAS THE RESULT OF A PIN HOLE LEAK I»  FUEL ROD AND REACTOR

. OPERATIONS WOULD hESUHZ. IT IS ALSO POSSIBLE THAT ADDITIONAL IN-

VESTIGATION WITH THE REACTOR OPERATING AT REDUCED POWER WOULD BE

REQUI‘ED TO OBTAIN SUFFICIENT INFORMATION TO ALLOW RESUMPTION OF

NORMAL REACTOR OPERATION, SUBSEQUENT REACTOR OPERATION WILL REQUIRE

CAREFUL SURVEILLANCE OF GROSS COVER GAS ACTIVITY AND COMPOSITION.

g .r""
\ TE SAFETY SIGNIFICANCE OF OPERATING WITH AN UNDETECTED FUEL ROD
FAILURE HAS BEEN DISCUSSED PREVIQUSLY \REF. &\.

"' IN SUMMARY, SEFOR WAS BEEN SUCCESSFULLY OPERATED TO A POVER LEVEL OF

T
&ﬁ% 45 M¥T WITHOUT INDICATION OF LOSS OF CLAD INTEGRITY. CONSEQUENTLY,

‘. THERL IS NO OPERATING EXPERIENCE AT SEFOR THAT CAN BE USED TO ESTAB-

4% LIGH WUMERICAL LINMITS ON ALL OF THE SURVEILLANCE FUNCTIONS ASSOCI-

| Wtﬁm v”ml . ‘xm:si-xcmou OF A POSSYSLE FUEL FAILURE. EXPERTERCE

i u un ",‘,7\ RAPSODIE \REF. 3\, AND BR-5 \REF. 8\ INDICATE

AT STSTEN GHARACTERISTICS HAVE AN xmnmrr INFLUENCE ON TE BE-

" davior oF ‘wf iu‘zs lm ro mfnnxn }rnn: ;xmtf OF 4 LOSS OF FUEL
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THE PROPOSED LIMITS "N ANOMALIES OTHIR THAN THf ~ ASSOCIATED WITHTHE
REACTOR COVER GAS ACTIVTY ARE BASED (N ACTUAL OPERATING EXPERIENCE AT
SEFOR. AS DISCUS$ED IN THE BASES FOE THESE PROPOSED LIMITS, THE
VALUES HAVE BEEN -SELECTED SO THAT THE PROPER ACTION IS TAKEN ON VARIA~
TIONS THAT ARE STATISTICALLY SIGNIFICANT. ACTIONS TO BE TAKEN IN THE
EVENT ANY OF THE PROPOSED LINITS ARE REACHED ARE COVERED IN 4.9 OF

THE TECHNICAL SPECIFICATIONS.
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