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AP-ENDIX D

DATA PLOTS

Test PCM-3 data for the power calibration and the five DNB cycles were processed to obtain plots of themeasured parameters The transducer outputs were first recorded as an analog signal on magnetic tape.This tape was then processed by the PBF PDP-15 reduction system into a digital record of the test and con-verted to standard computer format on the IBM 360. The MAC/RAN III Time Series Analysis Programwas then used to further process and convert the voltage signal into engineering units. Appendix Bdescribes the conversion equations used.

The transducer outputs of the fuel centerline temperature on Rod UTA-00lI and the internal pressure
on Rod UTA-0013 were first calibrated with incorrect equations. To correct this error, equations were fitto the calibration curves with volts as the dependent variables. The resulting calibration equations used
were:

(1) Fuel centerline temperature, Rod UTA-0011

K - 341.93 + ;442.5 (V) - 2254.6 (V)2 + 2412.97 (V)3.

(2) Internal pressure, Rod UTA-0013

MPa - 5.190 + 32.847 (V + 3.327 (V) 2 - 3.285 (V) 3 .

By applying these new equations to the previously calibrated results, the data were returned to the recrded
units of volts. The proper calibration equation was then used to obtain the final results shown in the time
plots in this appendix.

The final calibration curve was double valued at the upper extremes for the fuel centerline temperature
so that a polynomial curve fit was not possible for the full range. The minimum values of voltage for this
transducer were between 0.0'i8 ad 0.63 V. The values between 0.078 and 0.55 V are single valued, so this
part of the curve was used in the polynomial regression program. Thus, a possible error occurred at the
extremes of the curve.

Time plots (Figures D-1 through D-115) during Test PCM-3 are presented in this appendix for fuel rod
peak power (kW/m), reactor core power (MW), plenum temperature (K), self-powered neutron detector
signals (nA), coolant inlet temperature (K), coolant outlet temperature (K), fuel centerline temperature
(K), fuel rod internal pressure (MPa), coolant temperature increase (K), cladding surface temperature (K),
cladding elongation (mm), and coolant flow rate (1/s)b.

a. An error of about -7% during low power operation, about i 1% during high power operation, and
about ± 3% during film boiling was induced in the fuel thermocouple calibration for Rod UTA-00II
during a required recalibration.

b. Conversion factors from (0/s) t, kg/s-m2 for Rods UTA-001I, UTA-0013, and A-0021: 5788, and for
Rod A-0015: 5573.
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POWER CALIBRATION

Reactor shutdown occurred at 5400 second, o allow correction to thermocouples measuring
temperature rise on Rod A-0021. Startup was at 78t. seconds.

Zero time corresponds to Test IRIG time 14:16:00, June 24, 1976.
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DNB CYCLE ONE

Zero time corresponds to Test IRIG time 19:45:00, June 25, 1976.
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DNB CYCLE TWO

Zero time corresponds to Test IRIG time 22:04:00, June 25, 1976.
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Fig. D45 Red UTA-013 coolaul ow let mealertamre cladding surface temperature at 0.48-M and degree locatos Mstories
during Teat PCM4 DNB Cycle 2.
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Fig. D-46 Rod UTA-013 coolant flow rate and cladding surface temperature at 0.5g-. and 100.degree locations Mastries daring
rest PCM-3 ONE (ycle 2.
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DNB CYCLES THREE AND FOUR

Zero time corresponds t Test IRIG time 23:13:00, June 25, 1976.
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FIg. D-70 Fuel rod peak power Nose history during Test PCM-3 DNB Cycles 3 and 4.
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Fig. D-71 PBF core power thne history during Test PCM-3 Cyck. - and 4.
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Fig. D-74 Coolatlfue c temperature No. 2 and SPND current at 0.7-- elevatio n Mords ddirest PCM-3 DNNCycles3ad 4.
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Fig. D-75 Rod UTA-0011 fuel centerline temperature end SPND current at 0.78-mt elevatdon hibtortes during Test PCM-3 DNB
Cycles 3and 4.
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Fig. D-76 Rod UTA- 013 SPND current at 0.63-m elevadon bWatory during Test PCM-3 DNB Cycles 3 and 4.
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Cycles 3 and 4.
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Fig. D-M Rod UTA-o011 elant o"del ItMatare and adding surface temperature at 0.74-a and 90-degree location Mstorie
dring Test PCM-3 DN Cycles 3 and 4.
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Ft. D.1 Red UTA411 c"ON fNw rale and dod"" surface temprsWee at 0.5W-u and 113-degree locaton bislories during
Test PCM-3 DNS Cyin 3 ad4.
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Fig. D-g2 Rod U1TA-0011 cladding elongadion and claddingl surface temperature at 0.63-as and 270-degree locadion hisor es during
Test PCM-3 DNS Cycles 3 and 4.
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Fig. D46 Rod A-21 cladding elongattom and cladding surface temperture at 0.39-m and 270-degee locad.o Mstoes durdag
Test PCM-3 DNB Cycles 3 and 4.
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Fig. D-87 Rod UTA-0013 coolant temperature increase and cladding surface temperature at 0.60-0 and -degre location Maled
dudag Test PCM-3 DNB Cycles 3 and 4.
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Fig. D-9 Rod UTA-1013 caddin elongadon and caddig surface temperature at 0.63-m and 270-degree locadon historIes daring
Test PCM-3 DNB Cycles 3 and 4.
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Fig. D-91 Rod A4015 cooleat flow rate sad coolant outlet temperature histories daring Test PCM-3 DNS Cycles 3 and 4.
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DNB CYCLE FIVE

Zero time corresponds to Test IRIG time 00:14, June 26, 1976.

140



Tune (a)
F% D. " Mde peek pow= rme MmWy eitgTees PCM4 DNa Cyde S.

an - umo I= soon am sono 360o 4
Time (S)

Flg. D-% PSF core power dwe history durip TeM PCM- DN Cyde S.

141

6
f ,~f

40
m

8-

1m0

0

9 I

fri
0

44.-

U
-I.

O

__________________________________________



- Plenum temperature
SPND current

r

r

Time (s)
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Fig. D-99 Rod UTA-0013 SPND correct st 0.63-m eevtion history durla Test PCM.3 DNB Cycle S.
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Fig. D-103 Rod UTA-001 I coolant outlet temperature and cladding surface temperature at 0.74-a sad 90-degree location hstoris
during Test PCM-3 DNS Cycle 5.
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1ig. D-104 Rod UTA-001i coolant flow rate and cladding surface temperature at 6.58-m and 100-degree location histories during
I esM PUM-3 DNB Cycle S.
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Fig. D-107 Rod A-0021 cooaint outlet temperature sad cladding surface temperature at 0.0 sad 90-degree locado histories
during Test PCM-3 DNB Cycle S.
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Fig. D-10g Rod A-0021 coolant flow rate and cladding surface temperature at 0,$8-r'and 130-degree location histories during
Test PCM-3 DNB Cycle S.
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Fig. D-11I Rod UTrA-013 coolast outlet temperature and cladding surface temperature at 0.48-s sad 90-degree location histories
during Test PCM-3 DND Cycle S.
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Fig. D"112 Rod UTA-0013 coolant flow rate and cladding surface temperature at O.5-r mad 10-degree location Mstore s during
Test PCM4 DNB Cycle S.
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Fig. D1)15 Rod A-0015 coolant temperature irese sodadding elongatio hibliodis dadig Tst PCM-3 DNB Cycle S.
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