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above the limit of T.S. Table 3.1.A. The areatest out of tolerance was i
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CAUSE DESCRIPTION AND CORRECTIVE ACTIONS i t had drifted. The switches

,

,

; iga;| The Barksdale model B2T-A12SS pressure switch setpo n s *:

ltd A

j,g,g| were reset to prescribed s'tpoints and SI 4.1.A-14 was successfully comp e e .
f

g

e

h itches with an g

,,,,i g design request (DCR 1398) has been initiated to replace t ese sw A

A study of the setpoint drift problem is ;

| analog transmitter with a trip switch.i,i3i i;
, i

1_i i 4 i I attached. '
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LF.R SUPPLEMENTAL INFO'.11 ATION ;.

i-
Tame 3.1. A |

81023 R1 Technical Specification involvedBFRO-50 2r0 f
N/A

lteported r,nder Technical Specification b7Ag(51 *Date due NRC: _

:

2

Date of Jccurrence -5/ 27._/.81 Time of Occurrence _._1415 Unit i
.

.

_. ,

Identif. cation and Desc iption of Occurrence: SI 4.1.A-14 revedled svib has
:
'

PS-1 f.1A, B and PS-1-91A, D above the setpoint limit of T.S. Table 3.1.A. b
.

jSetpoint drift ,,

Sw'. :ch Setpoint F~.nd_ Switch 177 psi ; j
PS-1-81A <. jPS-1-91A 172 psi 175 psi

$;
[

PS-1-815
PS .-91B 172 psi

1Cci alitions Prior to_ Occurrence: ;b
(iUnj t i refueling outage.
g

Un;t 2 at 99% ;
g

Un,t 3 at 96% a
:

?

f
Ac00n sp'ecified in the Technical Specification SurveiUance Requirements - j

.

due to in perabh equipment. Describe.o |
5

4None r
6.

i
. ,.

Apparent Cause of Occurren e:This drift historically seems to occur curing (
tDrift of instrument setpoint.

times of the year when there are ambient temperature chaeges. *

I
i

t

{j.
Ana1%is qf, Occurrence.There was no danger to the health or safety of the public, no release of

g

;
activity, no damage to the plant or equipment, and no resulting significant ;

Ichain of events. *
I

i

|

| !
!

Co, rrective Action:Setpoints adjusted to prescribed setpoint values and SI 4.1.A-14 successfully
'
,

A stuG of BarksdaleRecer.t revision to SI has lower setpoints. ,

* e

completed.
setpoint drift problems is attached.

. !
I

,'

BFRO-50-259/79008, 80058; 2W /79016, 79017, 79024, 80057, 80020;Failure Data:
296/79007, 79012, 80030, 80045, 81017.Per' d - Lifetime; Responsibility - Document Control Supervisor,

) Reten tion:
-

*ltevision: _
. .

e
- - - -
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Eubject: SETPOINT DRIFT - BARKSDALE PRESSURE SWITCHES
t,

k

['.

Recc. tiv there has been a number of LEPs on Barksdale pressure esitchas; |
six during 1981, 21 since January 1978. Our commitment to training on ,.

these switches has been strong and continuous; therefore, we do not :
L

believe this is the probicm. j

I. .

Our attention was turned to the switch and the applicaciou to which it , a

was being used. Attachment 1 plots the setpoint drif t of 4 of these f
r

'

switches f or a period of 4 years. It is readily obvious these switches
are cyclic, being high in the warm months and la in the cold months. }

}

Attachments 2 and 3 provide the specifications for the Barksdale
$ >

B2T-A12SS switch. The important characteristics for PS-1-81, 91 are: )(,Element type: Hourdon Tube
%

Proof Pressure: 1800 psig
)Rated Accuracy: 1% or 12 psig
"

Setpoint: 154 psig - recently changed f rr 160 psig
fAdjustable Range: 77-1200 psig
ii

It would appear based on Attachments 2 and 3, the switch would perform h

?
! very reliably. However, the reason it does not becomes apparent when ''

Attachment 4 is reviewed. The following conclusions can be drawn from :.
,

Attachment 4: f
(

1. For our application, a piston switch is better than a
diaphra;;m or bourdon tube. Our experience indicates :|

'lthe piston type Static-O-Ring to be a very reliable !
and accurate switch. .

-

,.

2. Bourdon tube switches are extreccly sensitive to process.
-,In our application, snubbers have been in-surges.

stalled to help alleviate this deficiency.

3. For greatest accuracy, the setpoint should f all in3 p'

the upper 65% of the adjustable range. For the most ,

f.worable life f actor the setpoint should be in the O,

lower 65% of the adjustabic range. For PS-1-81, 91: ,

Sp.,n = 1123 and Setpoint (% Span) = 13.7%.
.-

| This placc, these switches in the lower portion of Zone
C, which in FAIR nccuracy and EXCELLENT life. ;

e

Our experience proves this correct. Other switches we
! have drift problems with are PS-68-93, 94. They have

*

setpoints of 108 psig or setpoint (% span) is 9.6%.i

\ r

In the final analysis, one can only conclude a misapplication of these '

switches, both in switch type and % of adjustable range. We recognized
this years ago and DCR 1398 (12/7/77) was initiated. EN DES does not
have an implementation date for DCR 1398 as it now is tied to 79-OlB
and env Lronmental qualifications. In the inNrim we an investigating
an improved switch and will keep you informed.

.

y- _- - - , - g - -g
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f gIHous ng NE )
OPERATINGCHARACTERISTICS * ORDERINGDATA

PRESSURE SWITCHES - A!! values given in P.S.I. (Cauge)mee peoof a rnal Adiustment ,

, . , Proof Adjustatie Renee Approt 'Oli 82T.

(Test) Decressme sacreansng, M",y y,,,,, Catalog Catsleg~

,k _ _
_

,
p. M Pressere ' Min. Met Min. Mas. (Differentiell Matenal* Member Number

k[ A 1800 50 1180 70 1200 10 to 20 Brente 81T.H12 82T.H12 j
~

i

f, YM j' ( 1800 50 1873 77 1200 li te 27 316 81TAl2S5 82T Al25:c"-
* 4800 160 3170 190 3200 15 to 30 8ronte BIT.H32 827.H32 |
h *-M b, '

I 4800 160 3161 199 3200 16 to 39 316 Blf-H3253 02T H3255 ,

f,*$ 7200 240 4715 325 4800 40to 85 31 6 81T.A4 ass 82T A8R$$ ')*/ 'N : #i " 1750 325 &385 440 6500 54 to ll5 31 5 81T.A6553 82T.A4535'h[ 0

81T.A18053|D2T Alaci3||
81T.Al2033 82T.Al20$3" I8000 C00 11450 1150 12000 275 to 550 316

"O " 24000 603 17450 1150|13000275 to 550 31 6
"

g ,_,
-, ' , .

.

'''Storus" regresents Phosphor Broare Tube with SAE 88 Brass Snhet "

81T st'acLE 5[TTING EIT OttAL CONTROL "316" represents 316 $tainlass Steel Tube & Sectet
. [

""AMINCCT' female opening for %* 00 tube connection. To change A45$5 and .A120$$

[(smiches to %* not, add .P4 sutis: to model number. Price edestion seguired.
Appresimete shipping we6th: 2.5 tbs. i*

OllAIL s/A \
[1tC1RfCAL CHARACTERISTIC 3: All models incorporate Underwriters' Laboratories. Inc. !
:;ted siaPie cofe dot.bie three snap action switching elements. Electrical rating (con-

'{haumes inductwe) 10 amps 125 or 250 volts AC. 3 amps 480 volts AC. Automatically reset
by snap ection of switch. For more details and other sweich Classes, see pages 33 35.

'

ELECTRICAL CONNIC1!0N: To sues teeminals on covered terminal strip through %*npa (
Condwt cor.1*dof. ;

_

PRfUURE CONNECTION: %" N.P.I. laternal thread. except as noted**, models mth Circuit J1: Commen- Purple j
hoot l'resveres atio.e 8.000 P.51. have **AMINCO* female opening for %* 0.D. tube Mermally C1rsed - Blue '

t.cnnastion Normally Open - Red .;
CireWt #2: Commen- Brown .

Normee8 Closed-Orsage !A010311JENT INSTRUCTICMS 7
Turn ad;ustmer.t screw clocknise to lower actuation point (senica setting). leermei8vOpee- Yellow '

-

,

e

81T 827
i

. - - 4 375
, , 3,3_

!
- % N P $ cCMoulf cont (CTion ]

'~~
- fie it Stair

g gyy,

i etuscatusjr\r141 iftr l - --i - -
g

h f *'J
g

g, -

f- . . -
-T tg _m,

! .l i"
tr sw. mat siair .

- " ~ ' |
'

3 centscrs
AeluSfl#G 3C8f*1n 1? '.ri * 4s

1FA <stuod cows
'

)47's |
'

.n.6p,-.o=> .i.
406 4ejI .,w - . cm,,

. . ,
. , .m,

!| ib i

! - 1 prv,,,r?. ' y g [j
St Q

ta yL
% r , u

, 1(8 / -2 -| 3 Note: All other dimenssons for

g-PH115Uet Pcef sN PI / 82T are the same as Bli*

I (left).|
*suinco It'sati CPrmsc sts mero's_'
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'HOW 'TO SNLECT A PREESURE SWITCH FOR YOUR APPLICATION
.. ..

'

|-

1 !

.

9

L*

Terminal block pressure switches are houtr<f and in arki- ,

SEf4VICE LIFE OF THE SWITCH i

lion, . ire equicped with enclosed terminal blocks, th :sSTEP 1 s

Espnted service life is the first considesaticri to be made rammating the espense of buymg and instaliang estern.il .

m selectmg a pressure switch, regardless of the pressur, jt.riction boses.
.

or sensitivity desired. If the service life (the riumtier of Espeosion proof pressure swstches are cesi ned with textf pC
Cycles the switch is espected to operate) is one rNlhon or housings budt to Conform to accepted electncal standards

'

less, use of eith tr a bourdon tube or deaphrar.m swdch is art esclating the units from emplosive attsosphere. All es. i

mdicated. If a service life of more than one million cycles plosion proot models are equipped with te.manal blocian I
?

is desir*d. a peston switch should tse used An caception for convenience in wiring.
}to this rule may tse made when pressure change 6n a sys.

tem is *.ery slignt (20%, or less, of the actustable range).
SELECTION Olr ADJUSTA8LE RANGC

6

Under such conditions a bcurdon tube or diaphragm STEP S
switch can be used up to 2.5 million cycles before metal TM W ** working range" defines the pre *sure range a

Switch may see under normal working conostions.1 Pes is ,

*f aticu<*.
A second censideration in choosmg a pressure switch is normaily the adsustable rarage.

h
the speed of cycfmg. regardless of the service life. If a For greatesk eccuracy the set point should fall m the upper '

smtch is espected to cycle more than on(.e every three 65% of the adjustab'e range. For the most favorebee life *

seconos, a piston type switch should he specified. The factor the set pomt should be in the lower 65% of the
metal of any bourdon tube or diaphragm acts as a spring adlustable range. Therefore, the most favorable combma. %(.wusch will heat and fattgue m entremely fast cychng tion of occuracy and life factor lies m the midate 30*/. of -

operations. thus shortening the life of the switch. the adjustable range (see diagram). This general rule )Y'*

The media to be controlled must always be considered applies both to diaphragm and bourdon tube pressure '

when selecting a pressure switch and. to simphfy selectioria switches.
wettert matersals for each type of switch are noted on

i ree acceseecy a geg sctrer cost a , g
applicable catalog pages. ames p2 sem titt setter !mt c , , , ,

>

PROOF PftESSURES [STEP 2 _1
Choice of this type of pressure switch to be used - dis- , , , , , , , . ,

3=s r*
p.itym, bourdt,n tube or pestnn - also must be governed #"

fby the proof pressure to wh:ch it will be subtected. (Proof
pressure is tt'.e highest surge pressure that will evef be ;, y',, g j* '

/ ,

empenenced m a syrtem.) ft must be rememtstred that. }
alti augh a pressure gauge may register n constant oper. | 6

M
tem thJi 3re llampened out by the ortface m the f,au; e. 6 / i f

.
Jtmg perssuee, there m.ty lie turites gumc throt.sh re sys-

e g,,,
' ;

C g
Diaphragm and bourdon tube pressure switches are ex- *

Etremely sensitna and would be aff ected by those surges.
O IO'

,

'tDarksd.ile diaphrJgni Swdclics are available in an adjust. *
re.t

~

atele range from vacuum to 150 psi with proof pressures '
C -2 *to 300 pse f1*rksdale bourdon tut e switches are adiustable w ' '",

$b|g ,,,,: | .
.

' a
to 18,000 pse with prouf pressures of 24.000 psi. Barksdale )
pis'on swdches have an adiustatale ratigo tc,12.000 psi

Ec. -

with a proof pressure of 20.000 psi. unac, +ooal rau weer coco ascetteNr ;

""' " * *'"' "" "" i
STEP 3 FUNCTION Of'1HE SWITCH

, f.The function ol the setch is another determming factor
m making a selection. Three types of Darksdaie pressure
smtches, taaseil on function, are described tielow; HOW TO READ CATALOG NUMBERS OF
(1) Sincte setting pressure switches senso a single pres- DIAPHRACM ,

sure sourte .wd open or ciose a smale *Ici.tncal circuit ,

by mnns of one sn o oction electncal swdch. h

(2) Pressure difference switches sneisa a chAngt! in rela *
tinnship tmtween two vanatum contained pressures anil OlA SEAL PISTON !
opers or close a snegle electncal es cust by m rans of one

PRESSURE SWlTCHES
r
'enap ution eles.trical swdch.

(3) Ouas control pressure switches sense two pressure (limits fium a smgle pressure source and cpen or citaset taro prim umos sims '

indepenetent electrical chcuits by means of twu snap action tw W se.eas ( auna D.e., ween a.6wea r se i se e.cie saiso '
it,,,, , g,n,.,, i .5 , g,u.n 2. on e co new

electrical switrnes. rw et assi.6rt 5. su iese u. w.mmen we n m
* r . *,.in.n,. .e ni es ... i .. n ,a

STEP 4 TYPES OF HOUSING AVAtLABLE ,,g,g.,,,,,
O M s.d*wI'ews

Stripped p< essure switches are basic Barksdale pressure ''"'**M'
switch unat*, withot.t housang;s. They may be q',cd whereves "d*'', "'''"'"**8U' "
*'e(tr; Cal er'ClMurcs ater siteady availat le and are lavorerf ,

tey Grigmal equipenent snan'af acturers for u%r m con mnn - OlX4185$ UL
c.t hmet s N.iturally, stripped str'stChes may he purchased '**#"* #' '*""#**"**#'#**"#***'

re se.a.e, 'nie 'wie e..e,"er des e-t ==== e esene .a c. '* es e.

at a lowa r C'r.1. i

..n t.o.,., r , .e,ee e (.. s ..e e.- a e Je f r e*

Housed oressure switches are crimeletely ent:fosed to
** i .w * * ' l~ s'* d ' *se o'c.e e 011 als C . wr es a swei a++

Jetted 1.os0hla h.irard f rom 900%e wires irl espo%ed loca- te dei.ee i.e peee eae e * 'T

13ns.

0
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