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Anomaly Reactivity Monitoring by Data Reduction System in JOYO

Verification Results of Anomaly Reactivity Monitoring System

Makoto Senoh*, Seiji Tamura**,
Hideaki Sakaguchi**, Shuji Otani*w
and Toshiharu Muramatsu**

Abstract

Anonaly reactivity monitoring program which is one of
functions of Joyo data reduction system was tested under various
plant conditions during power ascension testing period. The
program is based on a reactivity balance of measured reactivity
and known reactivity, and is to detect unknown (or anomaly) reac-
tivity.

As consequences of the testings, following results were

obtained. For each change of power level and coolant temperature,

reactivity change of more than 10¢ was induced, the program,

however, indicated neo trace of any anomaly reactivity. While

for change of coolant flowrate of 20%, approximatly 3¢ error
reactivity was detected due to, probably, mismatch of thermal

constants in the program. Through these testings, it was cleared

that the modeling of the program is well simulating the reactor
kinetics within 2¢ of error except for the change of flowrate.

In normal operation, since flowrate is held constant, the error
due to flowrate is insignificant.

* Reactor Technology Section, Experimental Fast Reactor Division

O-arai Engineering Center, PNC.
(Hitachi Energy Research Lab., in present)

** Reactor Technology Section, Experimental Fast Reactor Division
O-arai Engineering Center, PNC.
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Fig. 3.7 Reactivity Changes for 0.01 Hz Oscilation Test (1)
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10,48 0.000 00E-01  2.4000E+02 _3.R4IBE+05  7.0170€+02 _ 7.0390E+02__ 9.0200E+02 _9.02 99E+02__ 9.0190E+02  9,02A0F+02
10,48 0,0000E=-0D1 2.4002E+07 3. A443E+05 7.0170E+02 T ﬂ!‘HIF.ﬂ!? 9.0239E+02 9.0329E+02 9.0190E+02 9.0260FE+n2
10,48 0.0000E=0] 2.4002E407 3.A354E+0 +02 * 9,0235E+ 9,0299E« <0190E+ 9 HOE+

7
10,48 0-0000E-01 _ 2.4002E+07  3.A354E+05 7.0170E+07 _7.0390F+02 _ 9,0239E+02  9.0299E+02 __9.0190E+02 _ 9,0260F«n2
10,49 0.D000E-01 ~ 2.8M01E+02  3,A443E<05  7.0170E+02  7.0390F+02  9.0939E+02  9,0329E+02  9.0190E<02 9. 0260Fs02
10,49 0.0000E-01 2.4001€+02 _3.A443E+05 7.0210E+02 _ 7.0390F+02 _9,0239E402 v,u_zge_E-,nz_ 9.0190E+02__ 9,02A0E+02
10,49 0.0000E-01  2.4001E+07  3,A443Es05  7.0210E+07  7.0390E+02  9.02396+02 9 0299E+03 9.0190E+02  9,0299E+02
10,49 0.0000E-01  2.4001E+02 _ 3.A354E+ 7. + 7,0390E+02  9.0239E+02  9.0299E+02 _ 9.0150E+02  9.0260FE+0?
10,49 1.0000E-01  2.4001E+02  3.A3S4E+05  7.0210E+07  7.0390F+N2  9.0739E+07  ©9,0299E+02  9.0190E+03 9 N260F~ns

10,49 0,0000E-01  2,4000E+02  3,R443F+05  7.0210E+07  7.0N3G0F+02  9.0339E+02 v 0399E+02  9.0190E+02 9,0260F+n2
10,50 0.0000E-0]  2.4000E+02 _ 3.R443E405  7,02]0E+02  7,0390F+02  9.0239E+0Z  9.02995+02_ 9.0190E+02 _ 9.0260E+02
10.50  0.0000E-01  2.4000€+07  3.R443F+05 7.0170E402  7,0430E+02  9.0239E+02  0.N299F+02  9.0143E6+02 9 0360F-n2
00E-0 40Q0E+ R443Es 7 . 7 . 9,0239E402  9,0299E+02  9.0)190E+02  9.0260F+
10.50  0.0000E-01  2.400ME+02  3,R443E+05 7.0710E+02  7.0360F+02  9.0769€+02  9.,0329E+02  9.0190E<02 0 0299F<05
10.50 __ 0.0000E-01__ 2.400ME=02  3.R443E+05 7.02)0E+07 _7.N43QE02  ©.0269E+07  9.0299E+02 _ 9.0190E+02 _9.0260F «02

10.30 _ 0.0000E-01 2.4000E+02  3.R443E+05 7.02106+0?  7,0390F+02  9.0239E+02  9.0299E+02__ 9,0190E~02 _ 0,0260E+02
10,51 0.00N0E-01  2.4000€+02 ~ 3.R443E+05  7.0210E+07  7.0360E+02  ©.0239E+02  9.0320E+02  9.0190E+02 9. 0259E~02
10,51 0.0000E-0] 2.4000E402 3.A443F+05 7.0170E+02  7.0390F+02  9.0239E+02  9.0329F«02  9.0190E+02 9.0260E402
10. 51 0,0000E-01  2.4000E<07  3.A533E+05  7.0170E+02  7.0390E+02  9.02306+02  9.0299E+02 9 D190Es07 9,0260F N2

10.5 1,6100E+00 _ 2.4000£+02  3.A533E+05 7.0210E+07 7.0430E+02  9.0239E+02  9.0299E+02  9.0190E+02 _ 9.0299F+02

.51 1.6100E+00  2.800NE+07 ~ 3,A533E+05  7.0210E+07 7.0390E+02  9.0239E+02  §,N209E+02 5.0190E+02  9.0299E+02
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- WEWHGE FHAEBICLS TR 1) FAORDH QYL xE— | ERRR R

MERERSE  RMARKGK BEERCH (2MA B)' S —rro o EGE  FCIIEEE 2 ALEGE R iTs OB 8 IEE

TIME E. RESID M. RESID RNK RCR FEED BACK NOPPLER R, IN AURN yP F=(og}/op?)

(CENT) (CENT) _ (CENT) (CENT) (CENT) (CENT)____ __(CENT)_ __ _ (CENT) ___ ___ .
9.57 - -1,1706E+00  1.1064E+01 _ 9.9999E+01  B.3916E+02 _ 0,.0000E-01 -9.4763E-02 __1.B058E+01  0.0000E-01 _ 9.9849E-01
10,47 =1.1706E+400  1.000NE+02  9.9999E+01  B.3926E+02 0,N0N0E-01 =-1.6507E-02 -6.5032E-02 0,0000E-01 9.9849F-01
-1,1706E+00 10007E+02 __ 9.9999E+0 n,0000E-0 .3706E-02 -7.B603E-02 ° 0.0000E-01 _ 9.9B849E-0
10.47 =1,1706E+00 1.0002E+02 ©9.9999E+01 8.3926E+0? 0,0000E-01 =-2,5482E-07 -A,1337E-02 0,0000E-01 9.9849E-01
10.47  -1.1706E+00 _ 1.000RE+02  9,9999E+01  8.3920E+02 __ 0n.0000E-0]1 -2.6659E-02 -B,2BD4E-02 _ _0.0000E-01_ _ 9,9849E-01
10,47 =1.1706E+00 9.9935E+01  9.9999F+01  B8.3926E+02  N.N000E-01 ~-1.8685E-03 6,6150E-03  0.0000E-01  9.9849F-01
10,47 -1.1706E+00 9.9927E+01 9.9999E+01 B.3926E+02 0,N0NDE-01 1.2709E-03 1.4016E-02 0.0000E-01 9.9B849E-01
10,48 -1,1706E+00 _ 1.0002E+02 9.9999E+01 B.3916E+02 n.0000E-01 2.4413E-03 1.6733E-02 0.0000E-01  9,9849E-0}
10,48 =-1.1706E+00 9.9RA91E+01 9,9999E+01 B.3920E+02 0.0N000E-D1 2.9111E-02 1,0939E-01 0.0000E-01 9.9849E-01
10,48  -1,1706E+00 9.9RB0E+01  9,9999E+0]  8,3920E+02  0,0000E-01  3,3B76E-02 1,1959E-01_ _ 0,0000E-01  9,9849E-0]"
10,48 - -1,1706E+00 9.9982E+01  ©9,9999E+01 8.3920E+02 0.00M0E-01 1.9796E-02 1,B211E-02 0.0000E-01 9,9B849E-01
10,48  -1,1706E+00  9.9967E+01  9,9999E+0]1  8,3920E+02 _ 0,0000E=01  1,42456-02  3,2716E-02 __ 0.0000E-01__ 9,9849E-01
[ - + 9 + 9,999 +02 - -03 1,846 - 9,984

10.49 -1,1706E+00 9.9906E+01 n 9909E+01 B8,3920E+02 0.N000E-01 2.6B14E-02 9,4289E-02 0.0000E-01 9.9B49E-0]
),49_ -1,1706E+00 9.9A25E+01  ©,9999F+01 8.3926E+02___ 0,0000E-01 3.6207E-02 1 1,1q_pz -01___0.0000E-01__ 9,9849E-0]
10. .49 -1.1706E+00 9.9819£+01  9.9999E+01  B.3926£+02  0,N000E-01  3.B763E-02  1,2281E~01  0.0000E-01  9.9849E-01
10.49 -6,0]19E-03  1.2963E-01 9,9999E+01 B.3920E+02 _ 0,0000E-01 2.1438E-02 5,1847E-02  0.0000E-01  1.0000E+00
10.49  -1.B028BE-02 B.8317E-07 ©.99Q9E+01  B.3926E+02  0.0000E-01  1.3670E-02  3,4518E-02  0.0000E-01 9,9991F-n1
10.49 =-3,0044E-02 B8.9904E-0? 9.9999F+01 B8.3926E+02 0n,N0N0E-NP1  1.2543E-02 3,2953E-02 0.0000E-01 9,9999F-01
10.50  =4.2060E-02 -4,2724E-04 ©,9999E+0] B8.3926E+02 __ N,NDO0QE-0)] 3.7791E-02 1,2326E-01  0.0000E-01, 9,9998F-01
10.50 -5,4077E-02 -5.9R14E-03 9.9999E+01 B8.3925E+02 0.0000E-01 4,1360E-02 1,3150E-01 0.0000E-01 9.9996E-01
10.50 __ =6.6093E-02  4.650BE-02  9.9999E+01 B8.3920E+02 _ 0,0000E-01 4.2899E-p2  1,3495E-01 __ 0,0000E-01__ 1,0000E+D0
10.50 -7.R109E-02 1.0327E-01 Q.9999E+01 B,3921E+02 0.00N0E-01 2.5013E-02 6,2394E-02 0.0000E-01 1,0000E+00
10.50 -9.0126E-02 -4.7504E-02 9.9999E+01 B.3931E+02  0.N00QE-0] 4.2562E-02 1,3436E-01 0.0000E-01 9,9996E-01
10,50__ =1,0214E-01 -1.7211E-02 _ 9,9999E+01  8.3926E+02 _ 0,00N0E-01__ 4.502RE-02 _ 1.4002E-01__0.0000E-01 _ 9,9994E-01
10,81 -1.1415E-01 2.3437E-0D2 ©.9999FE+01 B.3921E+0? 0.0000E-01 4.6040E-02  1.4225E-01 0,0000E-01 9.9991E-01
___..10,51. -=1,261BE-01 __3,74675E-0?  9,9999E+01  8.3920E+02 _ 0,0000E-01__ 4.6B34E-02 _ 1.4399E-01__ 0.0000E=01__ 9,9999F=01
10,51 -1,3819F-01 =-3,9245E-07 0.999%9E+01 8.3920E+02 0.N000F-01 6.66156-02  2,2074E-01 0.0000E-01 9,9998E-01
0,5 -1,5021E=-01 =5.8700E+01 3,A324E+0)  B8,3931E+02 -5,1505E+00 =-2,1972E+00  2.4299E-01 -2,8335E-06 1,3025E+400
10,51 =1,6223E=01 =-7.8499E+01 1.6475E+01 B.3926E+02 -5.1513E+00 =-2.1939E+00 2,48ABE-01 -8.5007E-06 9.8907F-01
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