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TABLE 1

Initial Approach to Criticality

12-Rod Bank Source Range Source Range
Position (Inthes) _ Channel 1 (cpm) Channel 2 (cpm)
0.00 1552 1031
2,00 1413 998
3.00 1313 1070
4, 00 1387 1122
5.0 1437 1130
6.0 1447 1310
y £ 00 1556 1665
8.00 2427 2337
9.90 3335 4917
9.5 k. 7121 12399

C. Stuck Rod Shutdown Margin

Signal from the forward intermediate range detector (Figure 2) was
fed to the reactivity computer for this test and the following tests.
This is the same detector position used in Core 2 physics testing,

however the IRM detector was changed prior to criticality. The critical

elevel rod bank for the Type I outer rod stuck full out was higher
than that f{or an inner rod of similar design. The shutdown margin
measurements for a stuck inner rod (#1) and an outer rod (#5) indicate
that an inner rod resulted in a greater margin than did the outer rod.
This phenomenon is attributed to special effects and was observed in
the previous core physics test (Ref #2).

The results of the stuck rod shutdown measurement for Core 3 are
listed in Table II. Similar data from Core 2 are shown in Table TII.
The inner rod/outer rod stuck rod margin ratio has decreased in Core 3
and indicates that power density is greater in the center elements.
This is consistent with the prediction of Ref. #1.

TABLE II

Stuck Rod Shutdown Margin Measurements - Core 3

Control Position 11-Rod Bank Shutdown Prim Prim
Rod #1 (inches) (inches) Check ($8) | Temp (°F)| Pres (psig)

: | 35.78 7.88 -4.10 147 345

4 36.00 7.65 -3.50 149 340

3 36.00 8.38 -3.00 145 340

12 36.00 8.26 -3.60 147 350

CP1-05 3 7 December 1971




FWD END OF SHIP

POWER RANGE DETECTORS<<c—-__ & OF REACTOR AND SHIP
_—— SOURCE RANGE

- o
8,59_.-.\‘_ 8,50 e / DETLCTOR

I \Z
f_!\ INTERMEDIATE
%Q/‘ RANGE DETECTOR

G R.P.V.

k OUTER SHELL
SOURCE
ur-nusoms RANGE

82.75 0D
RANGE DETECTOR 46. 5° DETECTOR

POWER RANGE
DETECTOR

RE 1464

FIGURE 2. CORE - DETECTOR ORIENTATION







3 — e -
e Bindiss

LOH

a102

T# 0¥ - SIAUND HINOM AO¥ TVHOAINI
€ U014

NMVIQHIIM STHONI
0€

0z S
- . i .

—100°z

T100°¢€

—~00°¢

SEVTION “HIMOM (0¥ TVMOHINI



























III. REVIEW OF THE DATA

A. Critical Pank Positions

As previously noted, the measured critical bank position (9.85 inches)
compares unfavorably with the predicted value of 4.24 inches. The cal-
cularivnal errcr is discussad in Appendix A. It is reasonable to
question whether or not the error will influence other calculations,

i. e., power distributions and core lifetime.

A one dimensional (axial) calculation, with MND cross-sections,
was used to calculate the critical bank positions. As noted in
Appendix A, application of the WW cross-sections would have predicted
a much more accurate bank position. Since z two-dimensional model was
used to calculate power distributions and lifetime, the critical bank
position error does not feed back intc other calculations.

B. Stuck Rod Margin

The critical 11-rod bank position and measured shutdown margins
are shown in Table II. Based on the location of Rod #5 with respect
to the neutron detector, the stuck rod margin of rod #5 is considered
the closest to reality. Since the technical specifications require
1%5 K ($1.42) shutdown with the most reactive rod stuck out at 68°F,
the shutdown margin of rod #5 must be extrapolated back to 68°F from
Figure 7, a conservative temperature coefficient between 68°F and
145°F is -.95¢/°F. Thus, the 68°F shutdown margin for rod #5 is:
3.00 -.0095 (145-68) = $2,28 or 1.6%AK.

From Figure VI-2, Ref. 1, the maximum differential 12-rod bank
worth is approximately 1.2 percent per inch. The critical 1ll-rod bank
positions (Table II), for rods #4 and #5, differ by .63 inches. Thus
the stuck rod shutdown margin is greater than that required by the
technical specifications.

C. Differential Bank Worths

The power range rod withdrawal transient is initiated by an uncon-
trolled withdrawal of the 12-rod bank at the maximum rate of 2 inches
per minute. Ref. 3 assumed a maximum insertion rate of 4 x 10-%4 iK/sec.
This corresponds to a bank worth of 1.20 x 102 4AK/in or $1.71 per inch.
This is in good agreement with the $1.85 per inch one would calculate
from Figure 6.

Ref. 3 assumed 7$1.43 would be inserted during the first 1-inch

of bank motion following scram. This is conservative when compared to
the core physics value of $1.85.
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