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for potentisl compaction in demonstrating the R + 0,25% 8k shutdown
margin required by Technical Specificetion 4.3.A.1. The value of R

for Cyele 3, prior to including the 0,04% &k allowance for potential
compaction, was cealculated to be 0 ss reported in our November 19, 1973
Second Relosd Submittal,

we conclude that the inverted absorber tubes remaining in the reactor
should have no measurable effect in either steady state or transient
operations,

Yours very truly,

X O Py

L O Mayer, PE
Director of Nuclear Support Services

LOM/MHV/ 1h
ce: J G Keppler
G Charnoff
Minnesots Pollution Control Agency
Attn, E A Pryzina
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MONTICELLO
NUCLEAR GENERATING PLANT

CONTROL ROD BLADE
INSPECTION AND EVALUATION
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1. SUMMARY AND CONCLUSIONS

This repon describes the eddy current examination conducied to dentty inverted B,C tubes in the Monticello control
rod blades Evaluation of the effect on salety marging by the invened absorber 1ubes remaining in the reactor s also given
Six control rod blades were rejectable under the acceptance crena established These blades were replaced during the
March 1974 retueling outage The remainder of the inverted absorber tubes (19 in number) have neglgible eftect on satety
marging even if maximum siumping of 8,C is assumed
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2. INTRODUCTION

During July 1973 a manutactunng deviation (inverted B,C tubes) in the control rod blades became known. This was
reporied as an abnormal occurrence 1o the USAEC, inftially by the Milisione Point Company A description of the inversions,
the predicted population of *he Inversions. and evaluation of eMects on satety margin were first introduced on the Milisione
dooket (Reference 1) and later on a genenc basis (Reference 2).

Al the Monticello sfte. an eddy current examination was used 1o detect inverted absorber tubes. Dunng March 1974 of
the refueling plant outage all control rod blades were successfully examined.

The purpose of this report is 1o (1) repor the results of the examination and (2) evaluate the effects on salety marging
by control rod blades with an acceptable number of inverted absorber tubes left in the core.
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SUMMARY OF EXAMINATION




RESULTS AND EVALUATION
41 RESULTS
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421 Acceptance Criteris

wswelgheim, Germany . for the
ades (see Reterence 2) Base

eptable 1 1 meels these

wH margi ) we

whes in a particular area of the

4.2.2 Safety Analysis

Diades isted in Table 1 are rejeciable These are blades In core positions

six of these were replaced dunng the March 1874 refueling owtage Fron
uD@es are invened I the number Of Invertied absorber tubes in the six

rubes remain in the reactor. In terms of fraction of 1otal B, C tubes

Shutdown Margin

y reduced ( M% AK for centain t iy withdrawr
perating cycle. The rod position mos!
diacen! 10 positions 34-19 4215 and 42.23 al
’

ncluded in the eval ion. Other invorted tubes will be
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nical specifications shutdown margin reguirements can be confirmed by demonstrat ng at
startup that the react : shut down by R+ 0.25% AK with the strongest rod withdrawn where R includes 0.04% AK for

B.C slumping perating Cycle the shutdown margin will not decrease. In summary, the technical specifications

shutdown margin irement of 0.25% AK can ba met with extra shutdown margin with maximum theoretica settling of B,7

Assumed Iir @ 1er ing few inverted absorber tubes




Teble 1
MONTICELLO CONTROL ROD BLADE EXAMINATION
Total
Inverted
B.C Tubes
Biade Core Wing and Location of inverted B,C Tubes' pet CRD
Hem Serial No. Position A ] c ¢} Binde

1 MT48 0615 - - Al - 21
2 MT113R 06-38 - - 6 - 1
3 MTS1R 1017 12 - - - 1
4 MT58R 10-23 - - Al - 21
5 MT16R 1819 - - — All 21
6 MT7R 18-31 - - 21 - 1
7 MT104R 18-43 1 - - - 1
w MT53R 22-07 - - - 3 1
] MT12R 2211 . - - All 21
10 MT18R 22-3 - -~ 21 - 1
11 MT112R 22-39 - 21 - - 1
12 MT74R 2251 - — - 1 i
13 MTE3H 2611 - - - 17 1
14 MT118R 26-51 - - - 18161748 21 5
16 MTE5R 3015 12 2 - - 2
16 MT100R 30-39 - 419 — - 2
17 MTE2R 3419 1 - - - 1
18 MT96R 34.39 All - —- — 21
19 MT14R 4215 - 1 - 10,20 3
20 MT40R 42-23 5 - - - 1
21 MT9aR 42-43 - 4 - - 1
Total 129

“Numbes represen location of B.C ubes 1 the wing per Figure 1

Other Accidents and Transients

Effect of the potential settiing of B,C in the remaining inverted absorber tubes was reviewed for the rod drop accident
and the pressurization transients

In the case of the rod drop accident, it was concluded in Reterence 1 that if all of the absorber tubes in all four wings
were inverted in one control rod biade and if the B,C has settied the maximum of 16 inches, the worth in the adjacent blade
would be increased by an estmated 0 002 AK. Since the maximum number inverted absorber tubes remaining in any given
blade u)pg (posmon.a:'?). or WOIMO‘):‘I"& of 1otal of 84, the eftect on an adjacent rod is neghgible.

e ]

For the pressurization transient (turbine trip with bypass failure), it was shown in Reterence 2 that if 5% of the absorber
tubes were inverted and the B,C slumped the maximum amount, a loss In pressure margin (difference between peak
transient pressure and setting of the first safety valve) of about one psi would result. With 0.18% of the absorber tubes in the
cote inveried, the 10ss in pressure margin is negligible.
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1 ‘Reactor Control Blade Evaluation  July 23, 1973 (MNPS-1 Special Repon)
2 J A Hinds (GE) lefter 1o D J. Skovholt (USAEC), dated October 8, 1973

3 D L Richardson and T. D Smith, “Procedure for Locating Carbon Steel Meat Sinks in Control Rod Tubes During
Plant Outages. November 1873 (NEDO-20211)
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