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Division of Safety Technology wa. = u, %, s,mesa s
Fpn't: Anthony Bournia, Project Manager \2 'Licensing Branch No. 2

k. il .Division of Licensing

SU9.1ECT: Peview of a Draft on Snabber's Technical Specification
Visual In'spection for La Salle

Enclosure 1 is a draft copy o.f some work that Commonwealth Edison has
nerforned with respect to a samnlino plan for visual inspection of
snubbers. Enclosure 2 indicates the surveillance required by the Stand-
ard RWR Technical Specification. The applicant has indicated that the
above plan does not impose too much of a penalty to the plants presently
in oneration since at mst these plants contain only a few hundred snubbers.
However, for la Salle County Station Units 1 and 2, each has approxinately.

| 1500 total snubbers, approximately 450 of these are located inside contain-
'

ment. If the present inspection criteria are used which require 100 persent
l visual inspection the aoplfcant alleces that this will cause additional
' hardship on La Salle. Hence,' the applicant is submitting this sampling

plan as an alternative. As indicated by Cormnwealth Edison, they would
like to discuss their coments with us after we have completed our review.
Therefore, we are requestino that this review be perfomed in an expedi-
tious nanner such that we can cet back to the applicant. In addition, as
was indicated by the Auqust 4,1991 nemorandum from the Licensing Guidance
Granch transmitting a draft of the La Salle Technical Specifications for
coments from the reviewers by August 31, 1981, we would like to incorpor-
ate any channes to the snubbers section of the Technical Specifications
in this time frame. You may wish to review the licensing action taken by
NPC on 71on, which also had a large number of nubbers.

b
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Anthony Bournia, Project Panager
Licensino Branch No. 2

| Division of Licensino
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ATTACHMENT I

Reference (1) Probability and Statistics for Engineers, Irwin Miller and
John E. Freund.

The Tech Specs for t.aSalle state that the bases of functionally testing
mechanical snubbers is to provide a confidence level of approxImately
951 that50s to 100% of the snubbers in the plant are operable.

This is provided by functionally testing a representative $ sample. The
Tech Spec provides the fonsula 35 (1 +t) which will provide the desired
objectives. LaSalle County Station proposes that the functional testing
of the representative sample be in accordance with the Vald Sequential
Sampling Plan, as described in Reference (1). A description of the Plan
and the justification that it will attain a 35% confidence level that 30%
to 100% of the snubbers are operable is provided below.

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

tot Tolerance Percent Defective = pg . The maxlaman allowable number of
defective items, this would be 10% or 0.1, because we want to assure that
at least 90% of the snubbers are operable. 100% - 90% = 10% = 0.1. We
can tolerate 10% defective.

Risk that an unacceptable snubber group will be accepted = f . For a
95% confidence level, chts would be a St chance (1002 - 95%) = 5% or .05

Acceptable Quality Level = p This is not specifically stated in the
Tech Spec. Thiswasselecte8tobe.05whichcorrespondstoa95% quality
level which is reasonable based on a S5t confidence level and a 90 - 100%
operability requirement.

Risk that an acceptable snubber group will be rejected =ed. This Is not
spectfically stated in the Tech Spec. WIth a / of .05, or 5% chance that
an unacceptable snubber group will be accepted, it would appear reasonable
to have a 5% or .05 value for the risk that an acceptable snubber group
will be rejected.

Calculation of the acceptance IIne is provided by the following formula:
io. , ! + n > io. ' :::a, .

jag 1 piPlog 1, .

P, 1P a

a = acceptance number
p = 0.1

/ = .05
p = .05
eg = .05

Solving the above equation yields:

a,= 0.0724n - 3.935 -

n = the number of snubbers being tested.

-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . -
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a, = 0 at n = 55. thus at least 55 snubbers must be tested before testing can
cease. The spect fic number of snubbers, n, which would have to be costed
before testing could cease can be calculated by assuming og is the number of
failures and solving the equation (a = .0724n - 3 935) for n. This can be
shown on a graph, as shown in Figure,4.7.1. ,

'

On Figure 4.7.1, "C" is the total number of snubbers not meeting the acceptance
cri teria. The cumulative number tested is denoted by "N". As the testing con-
tinues, the values of "C" and "M" may be plotted. Whenever a point plotted
falls in the " ACCEPT" region, testing la terminated. When the point plotted
lies in the " Continue Testing" region, adat tional snubbers are tested with
the objective of getting into the " Accept" region. It can be seen that the
equation an = .072&n - 3 935 determines the end of the continue tust and the
start of the acceptance range.

The Vald Sequential Sampling Plan also mentions an upper IlmIt or rejection
Crossing the curve signifies rejection or testing of all items involved incurve.

the program. This line is not included in the LaSalle Proposal, before pre:: cat-
Ing the reasoning behind not including it, the nature and calculation of the curve
will first be discussed.

The rejection IIne Is calculated by the formula:

I
'*' " l* $ -i n . log '

-

le3 h - Is3 'i
rn = Rejection number
p = 0.1

,

p = .05
f,=.05
4 = .05
Solving the above equation yields:

n = 0.0724n + 3.935r

n = the ronber of snubbers being tested.

| Figure 2 Illustrates both the acceptance and rejection lines.

| LaSalle County Station"Is comitted to testieg (and repairing) all snubbers
| In a group if the functional testing does not demonstrate an acceptable

fractl an of defectives. In light of this committment, the use of a rejectiont

line provides no benefit. On the other hand, erroneously testing an entire
snubber group with an acceptable fraction of defectives has significant
consequences in plant availability and personnel radiation exposure. These
consequences can be eliminated by eliminating the rejection line. i The risk
of erroneously testing an acceptable snubber group is thus reduced to zero; for
the LaSalle method the Increased risk of accepting an unacceptable snubber
group 1s extremely low.

. . . - -

_



_ _ _ _ _ _ _ _ _ _ _ ____ _

____-__;____---____-------_ _ _ - - - - - - - - - - - - - -
_

.

* -

|
.

_

.

' ATTACHMDIT I>

Page 3

h only risk Is that an unacceptable snubber population Is later accepted
because of a random variance which suddenly falls in the acceptance range.
It can be shown thru probability calculations that the probability of this
occurrence, and hance the increased risk, is extremely low. The following
demonstrates the calculation of this p~robability:

h randem possibility of a group in the reject area crossing Into the acccpt
region after continued testing can be described by the Poisson distribution.
h formula obtained thru Ref nce (1) Ist
F(X;d)=f -Aag

X!
d = the theoretical number of failures on or above the rejection line.
X = the number of failures on the acceptance line.

h Poisson distrli;ution can be figured by taking any point on the rejection
line along with the corresponding value on the acceptance Ilne. The point
selected was where the number of failures 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 3), it requires 8 or more failures to be in the
" Reject" area. Thus A values for 8 and above must be used in the above formula
for the Poisson Distribution. The point on the acceptance line is always "0",
thus X = 0 in the above formula. WIth these values of X and A , the Poisson
Distribution fo la becomes:

F(0)k)= *

= 8, the above forsvula yleids 3.3546 x 10_f.
-

WIth
WIth = 3, the above formula yleids 1.2341 x 10 .

As A increases, the result gecoms increasingly small, e.g. at d = 25 the aboveformula yletds 1 3888 x 10"
ficant with higher values of k ,Dw to the fact that the results become Insigni-the results of A = 8 to A = 25 were added
together to obtain the total probability. The result can be expressed as:

F ( Ojk ) = 5 3063 x 10%

A= 8

h risk must algo be included (1 - [F (8,6 % , (1- (F (8,7J1. points 6 and 7. This becomes the sum of
Values of 5 or less do not have to be

considered because they represent acceptable ((10%) groups, The following
results were found by the use of Table 11 of Reference 1.

1 - [F (8,6)3 e-0 ,847 = .153 (e_') = .153 (.0025) = .000379
~

=1
1 - C F (8.7)'J e, =1 .723 = .271 (e ) = .271 (.0003) = .0002% ,,g

6.13 x 10

Thusthetotglprchabilityisthesumofthetwocalculations:
53069x1{6.23 x 10-

-3 = .1.1537 x 10 )
,

11 5369 x 10- =

1.1537 x 10 11537 percent.
,

*
*
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These calculations demonstrate that a11minating the rejection 1tne increases
the risk of erroneously accepting a snubber group with > 10% defectives by O.

'

It is felt that the Rejection line can be allminated on the bases that an
unacceptable snubber population would be detected Enru the requirement to
cross the acceptance line, and that the probability of a random verlance frem
the reject to the acceptance region is extremely law. The. Tech Specs state
that the desired confidence level is approximately SSR. It Is felt that a
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 provided in Figure 4.7.1.
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August 4, 1981

SUBJECT: LaSalle County Statlan Technical Specifications, Snubbers,
Paragraph 4.7.3.a. Visual laspections

REFERENCE: (1) Joseph Sapir to Daniel 1. Zieenann ietter of March 1,1975.
~

LaSalle County station offers the following coeveents in regards to the subject
Technical Specifications and Reference (1).

The bases for the table for visual inspections provided in the NRC Draft Tech
Specs appears to be from the lettere Identified as Reference (1). This letter
appears to apply to hydraulic snubbers only. All the problems identified in
the letter are applicable to hydraulle snubbers only, e.g. seal matarla1. In
fact, the fourth paragraph does specifically state safety related hydrau1Ic
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
hydraulle snubbers only.

LaSalle realized the problems with hydraulic snubbers identified In Reference (1),
and therefore there are no hydraulle snubbers at LaSalle. All snubbers from
LaSalle are mechanical, supplied by Pacific Scientific. It is felt that Pacific
Scientific mechanical snubbers have demonstrated superior performance to hydraulic
snubbers, and to our knowledge all other makes of mechanical snubbers.

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 is
needed for LaSalle. Reference (1) also makes an assumption that the operability
of each snubber is required to protect the pipe. This is not necessarily true.

Due to the above It is felt that the table of visual Inspections sho;1d be
revised to more closely represent conditions at LaSalle County Station. A table
was calculated, based on a Poisson Distribution for the number of snubbers at
LaSalle. The calculation depends on a confidence level. It is felt that the
confidence level should be no more stringent than that provided 'for functional
testing, 'or which the Tech spec states that a 951 confidence that Sot to 100%
are operable is the desired objective.

It was decided that a 951 confidence level that 982 are operable is even more
| conservative. This confidence level was applied and was based on a population

of 600 snubbers which is an estimate of the number of snubbers in each of the'

two groups, accessible and inaccessible. The calculations generated the following
table:

.

O

e
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MO. INCPERABLE $ NUB 8ERS SUBSEQUENT VISUAL
PER INSPECTION PERIOD INSPECTION PERICO

0,1,2,3,4,5,6,7 18monthsj252 |.
.

8, 5, 10, 11 12 months - 25% !

6 marithg 5%25212 thru 23
12% days ; 2St~24 thru 34 2

62 days ; 2535 thru 69
31 days -70 or more

The above table is what is proposed for the LaSalle Tech Spec. It Is felt
that more than adequate protection is pra/Idad by the above table.

.
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'The following is how the visual Inspection table was calculated:*

The calculation is based on the Poisson Probability Distribution. I.aSalle
estimates about 600 snubbers in each group, accessible and inaccessible.
The calculation is based on a 95% sonfidence lwwl that 38% of the snubbers
are operable. The formula for the Poisson Distribution is:

~

F(X,$)= e

withf:dh and f (X .M ) = e (dk/
[ = failura rate X.l
A = no. of defects
t = time
The requirement is that 98% of the 600 snubbers will be operable, or 2% may
fall, 2% =,g, $00) (.02) = 12. Thus 12 snubbers falling would mean 98% are
operable.
x = 12 with a 95% confidence level 95,
Wethusha$eF(17,p)=.95

From Table 11 of the book Probability and Statistics for Engineers, by
Irwin Miller and |ohn E. Freurid, F (12,g ) = .95 provides a value of 7.69
forp F(12, 7.69J = .95

B - At A =1-t
Assume an 18 month inspection cycle is t = 1.
For 18 montt4 t = 18/18 = 1
At 18 months f = 7.69 = 7.69 thus 0 - 7 failures allowed.

1

12/18 .67 k = = 11.48, thus 8 - 11 failures.At 12 months t =

At 6 months t = 6=.331-7.69=2330thus12-23 failures.II

= .22 1 = .33= 34.95 thus 24 - 34 failures.At 4 months t =

k=7.69 69 9 thus 35 - 69 failures.At 2 months t = 2 = .11' =

17 .11
At 1 month t = 1 = .05 j=7.69 = 139.8 thus 70 or more failures.

4 ar
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SURVERLANCE REQUIREMENTS (Continued)
_

.

f. Snubber Service t.ife Monitorine _ . _ -
.

.
_ . __

A record of the se vice life of each snubber, the date at which t".e.

designated service life casumences and the installation and maintanince
( records on which the designated service life is based shall be
| esintained as required by Specification 6.5.3.16.

. _ __ -
i

CMcVrent witM~1Te "ffrst inservicalisual inspection and at leas.
,

once per la months thereafter, the installation and mainticar.c.,
*

records for each snubber ilsted in Tables 3.7.9-1 and 3.7.9-2.

shall be reviewed to verify that the inoicated service life has .aust
,

been exceeded or will not be exceeded seior to the next scheduled
f snubber service life review. If the .ndicated service life will be

exceeded prior to the next scheduled snubber service I f fe review,
the snubber service life shall be reevaluated or the snubber shall
be replaced or reconditioned so as to extend its service !!fe beycnc

k'
replacement or reconditioning shall be indicated in the recorcs. -'
the date of the next scheduled service life review. This reevaluation.j

. . _ --

.

.
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.

.
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The service life of a snobber is evaluated vja manufacturer input and- -
.

informatida-through consideratien of the sacher service canditions and- -
- -

associated installation and maintenance records (newly ins.alled snubner, seal
replaced sprfing replaced, in high radiation area, in htign temperature eres. ,

.f, etc.). The requirement ta monitor tne snubber servics itfe is included is.
ensure that the snubners periodically under2e a performanca evaluation ln riew.

~ '

These records will previo* s -tist.icai, .

. , ,
cf their age ar.d operating conditions.
bases for future consideration of snubber service life. The recuirements for
tha''aaintenance of records and the. snubber servica If fe review are not intended

; .

.- i-

- - '

L o affect plant operation.t
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'3/4.7.9 SNtJBBERS - * - -- .- . .
.

. ..
. ._. . . .

"All snubbers are require.d OpfRABl.( to ensure
of the hactor M1&nt'sysides ahd all' other safeEy_f. hat the ,s,tructural inting.rf ty "

-

i'ela'ted sys'te E is hintiinid~ '
~''~~ "'

-

dm ing and following a seismic or other event initiating dynaefc loads. Sr.uteers |-
'

excluded.from this inspection program are those installed on nonsafet'y related-

systems and then only if their failure or failure ~ef the system on' .fsich they )-
,.

3 are installed,- would have no adverse effect on any safety, related sv$ ties..
, ** - >- .

g a constant icvel
.

The visual inspection frequency is. based'bpon maintainin'* '

of s.1ubtter protection to systems. . Therefore, the required inspection interval
varies inversely with the observed snubber failures and is determined by tne ,

number of inoperable snubbers found.during an inspection. Inspections performed-

before that tr.tarval has elapsed..may be used as a new reference point to 'dete-sin
.the next inspection. However, the.results 4f such early inspections perforasd'
before the orhirts), r.eqqired time interval has elapsed, nominal . time less_2P., ma
not be used to lengthen the required , inspection interval. ..Any inspectign py,ose ,
results require a shorter inspe'ction interval will override the predous schfule-,,

- . _
,

.

.' ' When the cause of the reject [ ion of a snubbsr U clearly._ established ani''
-

.

.rseedied for that snubbe'r and for any other , snubbers that may, be generical'1y
% .. sus _ceptible, and, verified by inservice functiona1. testing. that snubber may . e

,dhmSM exempted from being counted. as troperable. Generica11y susceptible snubbers -
are those snubbers which are of a specific make or model and have the saae
design featurns directly,related to rejection of the snutiber by vis'ua'l inspec-
tion, or. are similarly located or esposed to the same environmental cqnditions..

... ._
,4'

. . such as. temperature, radiation', and v.ibration.- '

z
,

.

- . .. .

When a snubber is found* inoperable, an erfgineering evaluation is perforwed...

in addition to the determina", ion of the snubber mode of failure, in order tu
deter: sine if any..saf.pty-related compe mnt or system pas been adversly.af feu.a4~

.

by the.inoperabi.11ty of the snubber. * The engineering s'viluation shall. deter-ai se. .

. whener or not the' snubber mode of' failure has imparted a sigt ificant effect
or degradation on the supported component o'r sys.tesi. _

,,
, , "

-. . . . ., ; . . . . . --
.

To provide assurance of snubber functional reliabt.11ty, a representati se

d6wns .at la month interv'als./Sel'e?tioriifTMFr"Ese.1y, tested during plant snut-ntat'l w e ,s amp l e * id:fo?d liiej ' r5~
saople of the installed snubbers shall be functional

'
.

- ''

ythe erpression 35 (1 +1 c)) provides a confidence leve] of approximately air that
. ___

g.i
'

'. 90". to 100" of the snubbers in the planf will be OPERABLE wIthin acceptance I'eit
Observed failures of these sample snubbers wi11 require functional testing 17.-

additional units. . ..-
. s _

.
. -_-..

'
'

_

Hydraulic' snubbers and mechMnical snubbers may. each b,e treated.as a
-

different entity for the above surveillance programs, - -

.
,

'
,

*
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