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SUJECT: STUCR #uV EASURBIENT FOR cAYIS oCSSE WIT he.
(AITS F3031i2)

ine licensee’s propesed orocsuure fur aeasuring tae stuck roa worta
dw a2 resulting nign reactivity Tor an ejected rou accident was
revicweu as reguested. At one soinc in tue procedure (Step £
razaclor is critical wita all of the resulationg rods, saving a tosal
worta of acout oi A k/k (F3ak Tabie #=i3), tascrtaed in tie core. »a
2stinete of e elected rud woron for tais consition cas Le Jorived
tras Figure 4.7-2 (caclosure 1) of the Startup scpert for laaclio Seco
-uit 1. This ficure jives an ejected rod werth of 1.5% A Wk for an
visartse rod wortn of Ul & K/ As Tamwling's famorandu inuicatas
tne Fandl rod 2jection analysis cencluces (Parayrapn 13.4.3.2.5) tuat,
reactivic, jreater toad l.+c 4 kK/& could cause a rupture of Lae

ressure vessal.
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A contersnce was aeld with nembers of tie WAR vore Ferforrance Lranc:

€0 4i3CUss cae accepuacility of tua proposec test. lnere was unaninous

g receat that, I Lue urcposca itest resulted 1a coeraticsn wits an

g ected roag worth greater toan the value consiuered 1a The acciswns
analysis, it <as w0t acceptavie. Twe Dussiclia sclutions to the »roblem
Were aiscussed. Tae first was a rganalssis of tne acgident oy the Ticcnsee
W olacluue Tie conscGuencas of the atguer ejected rod wortn., T.ae new
anaissis woule recuire submittal Lo, ang acproval oy e pricr o the
concucs of tae tasi. Toe seconu possidbilisy wauld oe the mogification

oF the procodure to reduce tne naxisws 2jectou rod worth $6 1 safe value.
SUCH 3 Drocauurs was used for the rancao Seco stuck rod aeasursoent,
KANCHO JeCo Jtartup Test Procedure +.C ang Tacle 4.6.1 (Eaclosures 2 & J).
I¢ luvolved measuring the reaciiviiy aiiforence celween two rog arops freo
critical «ita vank o partially witadrawn. Gne orc: was cone with tae
ASSwitu 3TuCa TOC Mualiing at lucs Witnurawi, and the othcr w4as doile

#1Tn Cue stuck rod insertod. This oessurasent nas a larter uncertaiaty,

since corruceica factors must Le applied to account for tnc rod worth v
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reduction at the lower initial inssrted wortn, .owever, this
wicertainty 1s not considered to ve siguificant encugn to justify
the less conservative test.

Tie folluwing itens adaress tie four questicas raised in Tamblings
LELGrandun.

l. The analysis of tae consequences of the rou ejection test
presented in the FSAK nay De conservative, nowever, it is
the only analysis avaflaole anc operaticn cutside of its
1imits snould not e .emaitted.

d. The accuracy to se gaiied by tne provosed west i3 net con-
sidered to justify operaticn outsice of tie scunds of wie
analysis.

3. A sStuck rod measurzmant similar $0 toe gne coacucted at
Aancho Saco 15 consiuered t©o Le an acceptacl2 alternate
method.

4. The yuestion of wno is responsiole for {nfoming taoe licensee
taat Cne test 15 unacceplesle was discussed wiln tne itk rejact
Aanayer. It i1s iis position, ang we concur, %h.at $his is an IE
responsibility, since the determination of Tie adacuacy of ohe
test cetails i3 an IL function,

ns was Jiscusseu, oy pnone Letween T. o, Tanoliiag ang 0. £, kirksatrics,
v recumend inat the licensee De inforwed $has the nrasentiy oroposed
w3t 15 Ceasiuereg to exceeu the wounus of tna safety znalysis and is

Jilacceptania.

K. V. Seyrrit, Assistant LirzcLor
for Tecnanical rrocrams, Ui, IE
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Ejected Rod Worth, I Ak/k
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4.8 STUCK CONTR0L R0D WORTH

Technical Specifications require that the shutdown margin be at least 1% ak/k
with the highest worth rod fully withdrawn. The rod calculated to have the
highest worth, with all other rods fully inserted, or those symmetric to it.
(See Figure 4.8-1). The reactivity worth of CRA H-2 and the shutdown margin
with CRA H-2 fully withdrawn were measured and compared with calculated values.

The stuck rod worth was measured a: 532°F with APSR's 362 WD by performing

two rod drops. In the first drop, all rods (except APSR's) were dropped

from a critical state with CPG-5 at 482 WD. For the existing boron concen-
tration, this drop measures the subcritical reactiviiy with all rods in.

The second drop was made at the same boron concentration but from a critical
state with CRA H-2 at 100% WD and CRG-5 at 17% wWD. All rods were dropped

except the APSR's and CRA H=2 thus measuring the subcritical reactivity with

CRA H-2 at 100% WD and ail other rods in. The difference between the two

drops is, therefore, the worth of CRA H-2 with all other rods in. An uncorrected
value for the reactivity introduced by each drop was obtained. These values

were multinlied by correction factors which had been determined from measurements
on a simi!ar reactor by comparing results from rod drop and boron sSwap measure-
ments. The measured results are compared with predicted values in Table 4.8-1.

The value thus obtained "~r the stuck rod is well within test acceptance criteria
of 3.91% Ak/k *+ 30%. Since ~i= value is greater than the measured, it is the
value used for shutdown margin c~lculations to insure conservatism is always
applied.
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TABLE 4.8-1]

COMPARISON OF MEASURED AMD PREDICTED STUCK. ROD VWORTH

Enclosoes(3)

Uncorrected Corrected Predicted Deviation
CRG's Measured Worth Correction Measured lorth Vorth from
Dropped Z 8k/k Factor 2 Akl/k % Lk/k Predicted
B
3,4 4,59 1.35 6.19 6.25 -1%
5(48 - 0% WD)
2.8
3.4 2.90 0.93 2.70 2.34 +15%
5(17+ 0% WD)
CRA H-2 100% W
and remains out

Stuck Rod Vorth 3.49 3.91 =117
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