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SUMMARY OF STARTUP TESTING
FOR
CALVERT CLIFFS UNIT TWO CYCLE FIVE

I. The following tests were conducted for the Startup at Calvert Cliffs
Unit Two for Cyele Five. All tests were condueted in u manner similar

to Initial Startup (Reference 1).

A. CEDM/CEA Performance Test

B. RCS Flow Verification

C. Initial Criticality

D. CEA Symmetry Check

E. Critical Boron Conceniration Measurements

F. Isothermal Temperature and Power Coefficient Measurements
G. Group Rod Worth Measurements

H. Power Distribution Measurments

Il. The results of these tests and comparison with predictions are as
follows:

A. The proper functioning of the CEDMs and CEA position
indication was verified through insertion and withdrawal of

CEAs. All CEAs reached a 90% insertion in less than 3.1 seconds

at hot, full flow conditions. The slowest CEA (57) reached 90%

irsertion in 2.55 seconds. Due to a faulty reed switch stack on

CEA 44, only the 100% insertion time was measured. A time of

2.58 seconds was measured for 100% inse tion which is less than

required for 90% insertion.



B. Reactor Coolant Flow was verified to be consistent with previous
testing.

C. Initial criticality was achieved at 1415 ppm Boron with CEA
Group 5 at 70" withdrawn. Predicted value was 1373 ppm Boron.

D. The CEA Symmetry Check verified that all CEAs were attached
to their extension shafts. An evaluation of the quantitative
reactivity change for dual CEAs yielded an azimuthal tilt
estimate o' less than 8%. Acceptance limit is less than 10%.

E. Critical Boron Measurements - Table 1.

F. Isothermal Temparature and Power Coefficients - Table 2.

G. CEA Group Worth Measurements - Table 3.

H. Power Distribution Measurements - Table 4, Figure 1 and 2,

LI, All tests were within aceeptance limits,



TABLE 1
CRITICAL BORON MEASUREMENTS

Measured Predicted
All Rods Out, 532°F 1437 ppm 1395.4 +100 ppm
CEA Group's
Inserted 5,4,3,2,1 1162 ppm 1115.5 100 ppm
TABLE 2

ISOTHERMAL TEMPERATURE COEFFICIENTS AND POWER COEFFICIENTS

ITC
Measured Predicted

Zero Power, CEA Group 5 +0.196 x 10~ +0.232 0.3 x 1074
at 102" Withdrawn delta Rho/°F delta Rho/°F
50% Power, CEA Group 5 -0.030 x 1074 -0.041 4.3 x 1074
at 102" Withdrawn delta Rho/°F delta Khc/°F
100% Power, CEA 5 Group  -0.388 x 10~4 -0.335 +3 x 1074
at 102" Withdrawn delta Rho/°F delta Kho/°F

POWER COEFFICIENT

50% Power, CEA Group 5 -1.20 x 1074 -1.18 43 x 1074
at 102" Withdrawn delta Rho/% Power delta Rho/% Power
100% Power, CEA Group 5 -1.07 x 10”4 -1.07 +3x 1074

at 102" Withdrawn delta Rho/% Power delta Rho/% Power



TABLE 3
CEA GROUP WORTH MEASUREMENTS

Measured Predicted

(% delta Rho) (% delta Rho)
Group 5 0.433 0.448 t 0.067
Group 4 0.149 0.169 £ 0.025
Group 3 0.695 0.752 £ 0.113
Group 2 0.533 0.554 £ 0.083
Group 1 0.809 0.902 £ 0.135
TOTAL 2.619 2.825 + 0.283

TABLE 4

POWER DISTRIBUTION MEASUREMENTS

50% Power 100% Power
Acceptance Acceptance
Measured Limits Measured Limits
P 1.685 <1.785 1.6184 <1.700
F 1.5875 <1.720 1.5395 <1.650
T 0.0220 <0.030 0.0189 <0.030
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Predicted
Measured

@ 50% Power, Equilibrium Xenon, Bank 5 @ 102" Withdrawn, 40 MWD/T

FIGURE I

ASSEMBLY RELATIVE POWER DENSITY FOR 50% POWER

UNIT II, CYCLE §

@ 47.6% Power, Equilibrium Xenon, Bank 5 at 105.0" Withdrawn, 43 MWD/T
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Measured 0.7890 0.8526
Predicted 0.7816 0.9560
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-3.60 -2.01 |+0.84 +2.81 |+6.23 |+4.64 +0.55 +0.95
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FIGURE 2
ASSEMBLY RL_.:"IVE POWER DENSITY FOR 100% POWER
UNIT I, CYCLE §

@ 100% Power, Equilibrium Xenon, Bank 5 @ 102" Withdrawn, 250 MWD/T
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Predicted
Measured @ 97% Power, Equilibrium Xenon, 3ank 5 at 105.0" Withdrawn, 187 MWD/T
1 2
0.7562 | 0.8277
0.7455 | 0.9109
Measured +1.44 |-9.13
Predicted
% Diff. 3 4 5 6 7
0.7606 | 1.0314 1.1726 | 0.8415 | 0.8032
- 0.7624 | 1.0550 1.2011 | 0.8666 | 0.8179
ce¢ . Measured - Predicted
% Diff. = Predioted  * 100 -0.24 -2.24 -2.37 -2.90 -1.80
g g [10 il 12 c
0.6151 | 1.0489 | 0.9301 0.9289 | 0.9992 | 0.7476
0.8202| 1.0310 | 0.9498 0.9525 | 1.0320 | 0.7685
-0.62 +1.74 -2.07 -2.48 |-3.18 -2.72
18 15 16 17 16 19 20
0.8151] 1.1011| 0.9921 | 1.2648 0.9936 | 1.2316 | 0.9291
0.8201| 1.0843| 0.9716 | 1.2463 0.9916 | 1.2557 | 0.9518
-0.61 +1.55 +2.11 +1.48 +0.20 |-1.92 -2.38
21 22 23 24 25 26 27 28
0.7606 1.0489] 0.9921| 1.0254 | 1.0542 1.2206 | 0.9816 1.1218
0.7621f 1.0307| 0.9715| 0.9909 | 1.0334 1.1870 | 1.0090 | 1.1160
-0.20 | +1.77 +2.12 +3.48 |+2.01 +2.83 [-2.72 +0.52
& 30 31 32 33 34 35 36
1.0314 0.9301| 1.2648| 1.0542 | 1.2800 1.0431 | 1.2283 | 0.9000
1.0543 0.9493| 1.2467 | 1.0383 | 1.2174 1.0153 | 1.2337 | 0.9013
-2.17 -2.02 +1.45 | +1.53 +5.14 +2.74 -0.44 -0.14
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45 1.1999 0.9519| 0.9899 | 1.1860 | 1.0186 1.0878 | 0.9096 | 0.8221
0.7562 -2.28 | -2.42 | +0.37 | +2.92 +2.41 +4.56 |+0.75 +1.57
0-1938 g 37 48 3 50 5] 57 3
+.6 0.8415| 0.9992| 122316 | 0.9816 | 1.2283 0.9164 | 0.9677 1.1402
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-1.80 | -2.72 -2.38 | +0.52 -0.14 +1.57  [+8.47 +6.16
: : 7 - N

—

it



1.

LEFERENCES

Calvert Cliffs Nuclear Power Plant Unit 2, Startup Test Report, May 12, 1977.




