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Reference (1) Probabllity and Statistics for Engineers, Irwin Miller and
Jokn E. Freund.

The Tech Spec. for LaSalle state that the beses of functionally testing
mechanical snubbers is to provide a confldence level of approximately
953 that 0% 20 100X of the snubbers In the plant are operable.

This is provided by functionally testing a representative sample. The
Tech Spec provides the formula 35 (1 + %) which will provide the desired
objectives. LaSalle County Station proposes that the functional testing
of the representati.-e sample be In accordance with the Vald Sequentlal
Sapling Plan, as described in Reference (1). A description of the Plan
snd the justification that It will attaln a 953 confidence level that 303
to 1003 of the snubbers are operable Is provided below.

The Wald Sequential Plan requires the determination of an acceptance line,
based on calculations. The varlables for the equation for the acceptance
line are as follows:

Lot Tolerance Percent Defective = p;, | The maximum allowable number of
defective Items, this would be 103 or 0.1, because we want to assure that
at least 9502 of the snubbers are uperable, 1003 - 903 = 103 = 0.1. We
can tolerate 103 defective,

Risk that an unacceptable snubber group will be accepted = . For s
952 confidence level, this would be a 53 chance (1003 - 352} = 53 or .05.

Acceptable Quality Level = p This Is not specifically stated in the
Tech Spec. This was selected to be .05 which corresponds to a 953 quallty
level which is reasonable based on a 953 conflidence level and a 50 - 003
operabllity requirement.

Risk that an acceptable snubber group will be rejected =¢/. This Is not
specifically stated in the Tech Spec. With a f of .05, or 5% chance that
an unacceptable snubber group will be accepted, It would appear reasonable

to have 2 5% or .05 value for the risk that an acceptable snubber group
will be rejected.

Calculation of the acceptance line Is provided by the following formula:
: L 7Y
s ® log T—!af— *6 ° log = = P,
log®1 - 1og ! P

Po 1-p

= acceptance number
= 0.1
- .05
- .05
- .05

Solving the above equation ylelds:

a = 0.0724n -~ 3.935

a = the number of snubbers being tested.
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8, =0 ut n=55 thus at least 55 snubbers must be tested before testing can
cease. The specific number of snubbers, n, which would have to be tested
before testing could cease can be calculated by assuming @, Is the number of
fallures and solving the equation (a, = .0724n - 3.935) for n. This can be
shown on a graph, as shown In Flgure 4.7.1.

On Figure 4.7.1, "C'" Is the total nusber of snubbers not meeting the acceptance
criteria. The cumulative number tested Is denoted by "N'. As the testing con~
tinves, the values of "C'" and "N may be plotted. Whenever a point plotted
falls In the “ACCEPT" reglon, testing Is terminated. When the point plotted
lles in the "Continue Testing"” reglon, adaltional snubbers are tested with

the objective of getting Into the "Accept” region. It can be seen that the
equation ay, = .0724n = 3.935 determines the end of the continue tust and the
start of the acceptance range.

The Wald Sequential Sampling Plan also mentions an uvpper limit or rejection

curve. Crossing the curve signifles rejection or testing of all Items involved in
the program. This line Is not Included In the LaSalle Proposal, before pres:iat-
Ing the reasoning behind not Including It, the nature and calculation of the curve
will first be discussed.

The rejection line Is calculated by the formula:

o = log %*0 ne log 1-F

fn = Rejection number
B =08
p = .05

=- 0§
-

Solving the above equation ylelds:

n = 0.0726n + 3,935

n = the rumber of snubbers being tested.

Figure 2 Illustrates both the acceptance and rejection !lnes.

LaSalle County Station Is committed to testirg (and repairing) all snubbers

In a group If the functional testing does not demonstrate an acceptable
fractln of defectives. In light of this committment, the use of a rejection
line provides no benefit. On the other hand, erronecusly testing an entlre
snubber group with an acceptable fraction of defectives has significant
consequences In plant avallability and personnel radlatlon exposure, These
consequences can be ecliminated by eliminating the rejection line. The risk

of erroneously testing an acceptable snubber group !s thus reduccd to zero; for
the LaSalle method the Increased risk of accepting an unacceptable snubber
group |s extremely low.
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The only risk Is that an unacceptable snubber population !s later accepted
because of a random varlance which suddeniy falls In the acceptance range.
It can be shown thru probabdility calculations thet the probabllity of this
occurrenca, and honce the Increased risk, Is extremely low. The following
demonstrates the calculation of this probabllity:

The randem possibllity of a group In the reject ares crossing Into the accipt
region sfter continued testing can be described by the Polsson distribution.
The formula obtained thru Rafeivnu (1) 1s:

r(x;)«)-g_o o A

X7

A = the theoretical number of fallures on or above the rejection line.
X = the number of fallures on the acceptance line.

The Polsson distribution can be fligured by taking any point on the rejection
Iine along with the corresponding value on the acceptance line. The point
selected was where the number of fallures is '0'" on the acceptance line, which
corresponds to "'8" on the rejection line, see Figure 3. At this particular
point on the graph (F]gure 1), it requires 8 or more fallures to be in the

"Re ject" area. Thus A values for 8 and above must be used In the above formula
for the Polsson Distribution. The point on the acceptance line |s always 0",
thus X = 0 In the above formula. With these values of X and A ,» the Poisson

Distribution fo la becomes:
: oA
F (OJA )= §

Vith A- 8, the above formula ylelds 3.3546 x IO_‘.
With A= 9, the above formula ylelds 1.2341 x 10 .,
As A Increases, the result hcuns Increasingly small, e.g. at /\ = 25 the abowe
formula ylelds 1.3888 x 107 Due to the fact that the results become Insigni-
ficant with higher values of&\ , the results of A =8 toA = 25 were added
together to obtain the total probability., The result can be expressed as:

2 F(O/A ) =5.3069 x 107",
A= 8

The risk must l!go be Included g, paoints 6 and 7. This becomes the sum of
(1 -(F (8,6 3, (1- [F (8,7 + Values of 5 or less do not have to be
considered because they repre.ent acceptable (< 103) groups. The following
recrults were found by the use of Table 11 of Reference 1.

1- [F (8,6)) c:g “-1 - 847 = .153 (c:g) « ,153 (.0025) = .000379
1-CF(8,7)] e/ w1 = 729 = .271 (e”/) = .271 (.0009) = .00024k

£.2) » IO-'.

Thus the toctl prcbablililty Is the sum of the two calculations:
5.3069 x 19°

6.231 x 10~ ol

11.5369 x 193“ - 1.1537 x 10

1.1537 x 10 “ = 11537 percent,
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These calculations demonstrate that ellminating the rejection Ilne Increases
the risk of erroncously accepting a snubber group with 2 103 defectives by 0.

it is felt that the Rejection line can be aliminatcd on the bases that an
unaccaptable snubbar population would be detacted tnru the requlrement to
cross the acceptance line, and that the probabllity of a random varlance from
the reject to the acceptance region |s extremely low. The Tech Specs state
that the desired conflidence lavel Is approximately 953. It Is felt that o
0.11537 percent decrease in the confidence level does not Jeopardize the health

and safety of the public. LaSalle proposes to use the Wald Sequential Sampling
Plan as rovided In Figure &,7.1.
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August §, 1981

SUBJECT: LaSalle County Station Technical Specifications, Snubbers.
Paragraph 4.7.9.a. Visual Inspections

REFERENCE : (1) Joseph Sapir to Danlel i. Ziemann letter of March 1, 1975.

LaSalle County Station offers the following comments In regards to the subject
Technlcal Speclflications and Reference (1).

The bases for the table for visual inspections provided In the NRC Draft Tech
Specs appears to be from the letter Identified as Reference (V). This letter
appears to apply to hydraullic snubbers only. All the problems Identiflied In
the letter are applicable to hydraullc snubbers only, e.g. seal material. In
fact, the fou th paragraph does specifically state safety related hydraulic
snubbers. There are no references to mechanical snubbers. Even the date of
the letter, March 1, 1975, Indicates that the intent of the letter was for
hydraulic snubbers only.

LaSalle realized the problems with hydraullc snubbers Identifled in Reference (1),
and therefore thure are no hydraullc snubbers at LaSalle. All snubbers from
LaSalle are mechanical, supplled by Paclfic Scientific. It 's felt that Pacific
Scientlfic mechanical snubbers have demonstrated superior performance to hydraullic
snubbers, and to our knowledge all eothar makes of mechanicai saubbers.

Reference (1) also notes that plants with a large number of snubbers would be

at a disadvantage, but states that one plant has as many as 500. LaSalle has
more than twice that amount. It is evident that some type of adjustment |s
needed for LaSalle. Reference (1) also makes an assumption that the operabllity
of each snubber is required to protect the pipe. This Is not necassarlly true.

Uue to the above, It is falt that \he table of visual lnspections should be
revised to more closely represent conditions at LaSalle County Station. A table
was calculated, based on a Polsson Distribution for the number of snubbers at
LaSalle. The calculation depends on a conflidence level. It is felt that the
confldence level should be no more stringent than that provided for functlional
testing, for which the Tech Spec states that a 953 conflidence that 503 to 1002
are operable Is the desired objective.

It was decided that a 953 confldence level that 98% are operable Is even more
conservative. This confldence level was appllied and was based on a population

of 600 snubbers which Is an estimate of the number of snubbders In each of the

two groups, accessible and Inaccessible. The calculations generated the following
table:
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MO. INCPERABLE SNUBBERS SUBSEQUENT VISUAL
PER INSPECTION PERIOD INSPECTION PERICD

0, ‘o 2- 3- ~n 50 “o 7 . 18 months 252
8,9 W, n 12 months S 253
12 thru 23 6 morithy = 253
28 thru 34 124 days : 23
35 thru 69 62 days s
70 or sore 31 days - 253

The above table Is what |s proposed for the LaSalle Tech Spec. It Is felt
that more than adequate protection is prosided by the above table.




The following Is how the visual Inspection table was calculated:

fhe calculation Is based on the Polsson Probabllity Distribution. LaSalle
estimates about 600 snubbers In each group, accessible and Inaccessible.
The calculation is based on a 953 .onfldence levrel that 982 of the snubbers
are operable. The formula for the Poisson Distribution is!

F(X,A)= % e-’ BK

=0 K

with £z ¢ and (X, AL ) = e'” C/\,UX
X!

ﬁ = failura rate
= no. of defects
t = time

The requirement is that 983 of the 600 snubbers will be operable, or 23 may
fall, 2% = oy (600) (.02) = 12. Thus 12 snubbers failing would mean 983 are
operable.

x = 12 with a 953 confidence level, .95,
e thus have F(17, B) = .95

From Table 11 of the book Probablllity and Statistics for Engineers, by

Irwin Miller and John E. Freund, F (|2,,U ) = .95 provides a value of 7.69
forg F(12, 7.69‘ . .95

Pert . A-£

Assume an 18 month inspection cycle Is t = 1,

For 18 montts t = 18/18 = |

At 18 nonths/\ ® 7.6 = 7.69 thus 0 - 7 failures allowed.
1

At 12 months t = 12/18 = .67 )\ st e 11.48, thus 8 - 11 fallures.

At 6 months t = 6 = 33 X- 7.69 = 23 30 thus 12 - 23 fallures.
18 “T?

At 4 months t = § = 22 = 315.95 thus 24 - 34 fallures.
1 A H

At 2 months t = 2 = .11 A= 7.69 = 69.9 thus 35 - 69 failures.
15 Py i

At 1 month t = 1 = 0S5 /\ 7.69 = 139.8 thus 70 or more fa'lures.

18 L0585




4 7.9.¢ Kevise the circled Po»fm as follows:

| The force that initiatts free movemeat of The Shubber rod
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MAX | mum brtakqumf {'r;(‘HOn I\OI‘(?-
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H\( (;Q(J 'I}(s‘ machines w'\fd\ b?(omq auu."ql;/e .'t, Hc
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PLANY SYSTEMS

SURVEILLANCE REQUIREMENTS (Cantinued)

f. Snubber Service Life Monitoring g =
A record of tm'u-vico 11fe of each saubber, the date at which l'.:..\
designatad service life commences and he installation and maintaninca
records on which the designated service life {s based shall be
saintained as required by Specification 6.5.3.16.

s ﬂ

Concurrant withThe first {nsarvice visual inspection and at least
once par 18 acnths thersafier, the in<tiliation and mainterance
records for each snubber listad In Tibles 3.7.9-1 and 13.7.9-2
shal) be reviewed to verify that the in.i.ated servica life has aot '
been exceeded or will not be exceeded ,rio* 0 the next scheduleg
snubber service life review., If the .ndicated servica life will %e
exceeded prior to the next scheduled ‘nubber service 1ife review,

the snubber service life shall Be reevaluated or tha snubber shall

be replaced or reconditioned so as to extand its service 1!fe Deycne
the date of the next schedyled service life review. This reevaludtiaon,,
replacesent or recanditioning shall be indicated in the recoras. s’
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The service 1ife of 2 snubber {3 evaluated via eunufacturer input and
infaraation-through consideraticn of the saudber service canditions and .
ssoziatad installation and saintenances recards (newly inszalled snubter, saal
replaced, spring replaced, in high radfaticon arsa, in hign tasmeraturs arva,
1tc.). The requiresent ta acnitar the snubber service "ife-is included 3.
ensurs that the snucoers periodically undergo a perfarmance evaluation in riaw
¢f their age ard operating conditions. These reccrds will proviaes ‘s:ztislicai
sasas for “uture consideration of snubber sarvice 1ife. The requirements “or
the saintenance of recards and ‘the,snubber sarvice 1ife “eview are not {al:ndes
to affect plan< operation. ' ’ .
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3/4.7.9 SNUBBERS . ‘ - , .- - -

Al] snubbers are required OPERABLE to ensure_that the structural integrity
of the reactor coolant system and al) other safety related systems {3 saintiined
during and following a sefsmic or other event Initfating dynasic loads. Srub~ers

- excluded from this inspection program are those installed on nonsafety relatea
. systems and then only 1f their failure or failure oF the systam on . .ich they
2 are installed; would have no adverse effect on any safety relited svitem.

The wisual inspection frequency is based upon maintaining a constant lcvel
of sauther protection to systems. Therefore, the reguired inspection interval
varies inversely with the observed snubber faflures and is determined by he
number of {noperable snubbers found during an inspection. [nspections perfcrmed
before that intarval has elapsed may be used as a new reference point to Jete-$in
the next inspectifon. Howevar, the results &f such early inspections perfaraad
before the original requirea time interval has elipsed, ncminal tise less 275, 2a
not be used to lengthen the required inspecticn interval. Any inspection wicse
results require a shorter inspection interval will override the previous sci2dula

$ When the cause of the rejection of a snubbsr ‘4 clearly sstabiishea ant
ramedied for that snubber and for goy other snubbers that may be generically
susceptible, and,verified by inservice functional testing, that snubter may "¢
exenpt rom being counted as fnoperable. Gencrically susceptidle snubbers
are those snubbers which are 0f a specific make or mode! and have the sioe
design features directly related to rejection of the snutber by visual inspec~
tion, or are similarly locatad or exposed lo the sae env' ronmental cgnditions
such s tesperature, radiation, and vibratine, . v = o=

., iyt
1Y heCEssay

When a snubber s found inoperable, an engfasering evaluation is perfonaed,
fn 2ddition %o the determinz . ion of the snubber mode of fa‘lure, fn order IJ
deteraine {f any safety-related compo~ent or system has been adversly affac.a
by the incperability of the snubber. The sngineering evaluation shall deteraiqe

. whe’“er or not the snubber mode of fafiure has imparted a sigrificant effect
or degradation on the supported component or system, &

-

To Drovfdd‘cssué;nc. of snubber 'un&t{onal ré}iabiiity. + ;toriickt;tfoc
. sasple of the installed snubbers shall be functionally tested during plant srut-
- , déwns at 13 aonth ‘"E::%!l!s//3clc:t‘gn of a representative sample according r2
c

' the erpression 15 (1 + I)) nrovides a confidence leve] of approximately 23 that
90% to 100% of the snubbers in the plant wil) be OPERABLE within acceptance ! mi®

Ohserved failures of these sample .nubbers will require functiional testing !
additional units, _ ) .
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Hydrnulic‘snubbcrs and mechanical snubbers =2y each be treated b -
different entity for the above surveillance programs, - ' :
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