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5] | The Barksdale model B2T-Al2SS pressure switch setpoints had drifted. The switches N
T L vere reset to prescribed setpoints and ST 4.1.A-14 was successfully completed. A N
oI L design request (DCR 1398) has been {nitiated to replace these switches with an N
| analog transmitter with a trip switch. A study of the setpoint clyift problem is J
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‘Tennessee Valley Auth ity Form BF 17
Nrowns Ferry Nneler. Plant BF 15.2
6/04/81

LER SUPPLEMENTAL INFO. 1ATIOR

m"RO"r’O‘_.z'.g.’ _9}923 RlT,.chnical Specification Involved Tabis 3.3.4
Reported "ader Technical Specification 6.7.2.a(5) sDate due NRC: N/A
Dute of Dccurrence 5/27/8L  Time of Occurrence 1415 Unit 2

———

{dentif cation and Desc-iption of Oceurrence: SI 4.1.A-14 revealed swi hes
pS-1-'.1A, B and PS-1-91A, B above the setpoint limit of T.S. Table 3..i.A.

Swi.ch Setpoint F ud Switch Setpoint drift
pS-’=91A 172 psi pS-1-81A 177 psi
pPS- .~91B 172 psi pS-1-818 175 psi

Coi ditions Prior to Occurrence:
Unit 1 refueling outage.

Un t 2 at 99%

Un t 3 at 96%

Acton specified in the Technical Specification Surveillance Requirements
(i to_inoperable equipment. Describe.

None

Apparent Cause of Qccurrence: .
prift of instrument setpoint. This drift historically seems to occur auring
times of the year when there are ambient temperature chanrges.

Analvsis of Oceurrence

There was no danger CO che health or safety of the public, no release of
activity, no damage to the plant or equipment, and no resulting significant
chain of events.

Corrective Action:

Setpoints adjusted to prescribed setpoint values and SI 4.1.A-"4 successfully
completed. Recernt revision to SI has lower setpoints. A stuc, of parhdalo

setpoint Jrift problems is attached.

Failure Data: BFRO-50-259/79008, 800585 204/79016, 79017, 79024, 80057, 80020;
296/79007, 79012, 80030, 80045, 81017.
Retention: Perypd - Lifctime; Responsibility - Document Control Supervisor

y &
*Revision: yﬁ 8
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tabject: SETPOINT DRIFT - BARKSDALY. PRESSURE SWITCHES

.

Rece, t1. there has been a number of LEFs on Barksdale pressure eswitches;

six during 1981, 21 since January 1978. Our commitment to training on
these switches has been strong and continuous? therefore, we do not
believe this is the problem.

Our attention was turned to the switch and the applicatio. to which it
was being used. Attachment 1 plots the setpoint drift of 4 of these
switches for a period of 4 years. It is readily obvious rhase switches
are cyclic, being high in the warm months and lcw in the cold months.
Attachments 2 and 3 provide the specifications for the Barksdale
B2T-A1285 switch. The important characteristics for PS~1-81, 91 are:

Element type: HBourdon Tube

Proof Pressure: 1800 psig

Rated Accuracy: 1% or 12 psig

Setpoint: 154 psig - recently changed fro~ 160 psig
Adjustable Range: 77-1209 psig

It would appear based on Attachments 2 and 3, the switch would perform
very reliably. However, the reason it does not becomes apparent when
Attachment 4 is reviewed. The following conclusions can be drawn from
Attachment &4:

1. For our application, a piston switch is better than a
diaphrizm or bourdon tube. Qur expericnce indicates
the piston type Static-0O-Ring to be a very reliable
and accurate switch.

2. Bourdon tube switches are “xtrecely sensitive t© process
surges. In our application, snubbers have been in=-
stalled to help alleviate this deficiency.

J. For greatest accuracy, the setpoint should fall in
the upper 65% of the .djustable range. For the most
favorable life faccur the setpoint should be in the
lower 65% of the adjustable range. For ps-1-81, 91:

Span = 1123 and Setpoint (% Span) = 13.7%.

This placec, these switches in the lower portion of Zone
C, which (s FAIR accuracy and EXCELLENT life.

Qur expericence proves this correct. Other switches we
have dril(t problems with are PS-68-93, 94. They have
setpoints of 108 psig or setpoint (% span) is 9.6Z.

In the final analysis, one can onlv conclude a misapplicnrioﬁ of these

switches, both In swirzh type and % of adjustable range. We recognized

this years ago and DCR 1398 (12/7/77) was initiated. EN JES does not
have an implementation date for DCR 1398 as it now is tied to 79-01B

and environmental qualifications. In the inlerim we a : investigating
an improved switch and will keep you informed.
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Heised Hourdun Tube Models
Waler Tignt Housing (NEMA &)
and Tomingl Strip

Tamper prool Cxternal Adjustment

HrracHme
DELAVAL TURBINE 'NC « BARKSDALE CONTROLS DIVISION « 5125 Alcoa /s ciue « Los Angetes « Cant 30057

3

OPERATING CHARACTERISTICS « ORDERING DATA
PRESSURE SWITCHES — All values given in P.S.|. (Gauge)

-

| Proot L. L. WA 81T s2r |
| (Test) Ducreasing | incroaming | AQUaton | o | Cataiog | Catsie
'MO[.;.‘ Mex | Min.| Max!(Ditterential)| Matarial® Number Number
-4
1800 | 50| 1180] 70| 1200 10te 20 | Brenze | BIT-WIZ [B2T HI2
1800 | so| 1173 77[1200/ 11te 27| 316 |BIT-AI2SS |B27-AI255
4500 | 160 | 3170| 190 | 3200/ 1St 30 | Bronze |BIT-H3Z [BZTWI2
4500 | 160 | 3161| 199/ 3200/ 1610 39| 216 |BIT-M3IZSS (82T MIZSS
7200 | 240 | 4715| 379 | 4800] 40te BS | 316 | MIT-MMRSS |B2T-Ad4RSS
sg750 | 325 | 6385 | 440 | 6500 410115 | 216 | BIT-AGSSS |BZT AGSSS
**18000 | €00 11450 (1150 12000, 27510550 | 316 | BT A120SS/82T A1 20SS
*+24000 | 607 | 17450 (1150 [13000| 27510550 | 316 | BIT-A1808S|02r A180SS

E2T DUAL CONTROL

817 SINGLE SETTING

*“Bronze” represents Phosphor Bronze Tube with SAE 88 Brass Sochet
“316" reprasents 316 Stainiass Steel Tube & Socket

SECAMINCO™” famale opening for 14 * OD tube connection. To changs -AS5SS and A120SS
swilches to ‘A" npt, add P4 suilix to model number. Prica addition required.

Approximate shipping weight 2.5 Ibs

DETVL /A

CLECTRICAL CHARACTERISTICS. All models incorparale Underwriters’ Laboratones, Inc
iited sinpie ols double throw snap-action switching e¢lements. Electrical rating (con-
teuous induchive) 10 amps 125 or 250 volis AC, 3 amps 480 voits AC. Automatically reset
by snap action of switch, For more details and other swich classes, see pages 33.35.

CLECTRICAL CONNFCTION: To screw terminals on covercd lerminal sirip through ‘4" nps
condyit cor yerton

PRECSURE CONNECTION: '4° NP I internal thread, excepl a3 noted*®, models wih
Fiool resvares aboee 8000 PS1 have "AMINCO™ femaie opening for '4* 0.D. tude
Lonnaiion

ADJUSTIIENT INSTRUCTIONS

Turn adjusimert screw clockwise 10 lower actustion pownt (swifch setting).
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HOW TO SELECT A PRECSURE SWITCH FCR YOUF ARPLICATION

STEP | SERVICE LIFE OF THE SWITCH

Espocted service hig 18 the hirst consderation to be made
0 selecting 4 pressure switch regardless o! the pressure
or sensitivity desired. (I the servic2 te (the number of
cycles the switch s expected 1o operale) s one Mullion or
jess. use of eithar a bourdon tube or diaphragm swilch s
incicated 1t 4 service Wife of more than one million cycles
s desirsd. a piston switch should be used An exception
to this rule may be made when pressure change 'n 3 sys
tem i very shgnt (20%, or less, of the adjustable range).
Under such conditions a bourdon tube or diaphragm
switch zan be used up to 2.5 mihon cycles betore metal
fatigue

A secnnd conuderation in choosing 3 pressure switch s
the speed of cycling, regardless of the service Life Il a
switch 8 evpected to cycle more than once every three
seconds. a piston type switch chould he speciied. The
metal ot any bourdon tube or diaphragm acts aAs 3 Spnng
which will heat and fatigue n extreinely fast cyching
operations, thus shortening the e nf the switch. .
fhe media to be controlled must always Le considered
when selecting 4 pressure switch and. to simplity selection,
wetted matenals for each type of switch are noted on
apphicable catalog pages.

STEP 2 PROOF PRESSURES

Choice of the type of pressure switch tc he useu — dis-
paragm, bourdon tube or piston — aiso must be governed
by the proof pressure to which it will be subjected. (Proof
pressure s the highes! surge pressurs that will ever be
expenenced 0 a system ) 't must be remembered that,
yithourls @ pressure gauge may register A constant oper:
Jing predsure there may De suries gung through o fys
tem that are dampened out by the orthce 10 the paule.
Diaphragm and bourdon tube pressure switches are ex-
tremely sensitive and wouid be altected hy those Surgns.
Narksd.ile diaphragm swilches are available in an adjust-
aule range rom vacuum to 150 psi with proof pressures
15 300 ps Aarrsdale bourdon tuba Switches ore adiustable
to 18.000 psi with proof pressures of 24,000 pu. Barksdale
piston switchies have an adjustable range o 12,000 ps
with 2 proot pressure of 20,000 psih.

STEP 3 FUNCTION OF 1 HE SWITCH
The tunction of the switch s anothsr determining factor
in making A selection. Three types of Barksaaie pressure
cwitches, based on function, are described Lelow.

(1) Single setting pressure switches sense ) sinple pres.
sure source Liod open or cluse a single electncal circut
Ly means of gne snap action slectnical switch

(2) Pressure difference switches sonss a change 0 relas
tonship Letween two varnabin contained pressures and
open or close a single rlectncal cicut by m=ans of one
enap actinn electncal switch.

(3) Ousi control pressure switches sense ftwo preisure
nmits llom 3 single pressure source and open of close lwo
\ndependent elactrical ciicuits by means of twu snap acton
electncyl switehes

STEP 4 TYPES OF HOUSING AVAILABLE

Stripped pressure switches Jre basic Barksdale pressure
swilt ! umite without housings. They inay Le used wherever
electtical orcinsures are siready avalable and are {avored
Ly ahgnal egquipinent manufacturers lor use i common
calwnets Naturally, stripped swalches may he purchased
4t A lower cunl

Housed nressure switches ire completely enclosed 1o
avisd poscihiz hazard from loose wires 0 exposed loca:
tisns,

Termina! block pressure switches are housed and, in adcy
tion, ore equinped with enclosed termunal blocks, *™us
enminating the expense of buying and instailing exterral
junction boses.

Explosion prool prossure switches are gesigned with teavr
housings built to conform to accepted electncal standards
in isolating the umts from explosive atmosphere. All ex
plosion proot models are equipped with tesminal blocks
for convenence n wiring.

STEP 35 SCLECTION OF ADJUSTABLE RANGE

The ternn “working range” defines the pressure range 2
switch may see under normal working conaitions. 1his 3
normaily the ydjustable range.

For grestes. sccurscy the set point should fall in the upper
659, of the adjustable range. For the maost favoroble life
Vuwtmmmlmuum|ul¢-u65%oﬂm
adjustadble range. Therefore, the most favorable combina-
tion of sccuracy and life factor lies in the middie 30% of
the sdjustable range (see diagram). This general rule
apphies both to diaphragm and bourdon tube pressure
switches.

| 7OR ACCIMACY & (WG SELICT JOME A

o .
2 PR LI SFCT M C - i
x L
—— A __.—.! ! ot -~
- I
' W oo /

i
- W {
P g 1o !
$ o || I
g - |
. - L
ol n - : %
| ragse e i
o | N OF ADNSTARE Ranal
unacy Food]_ Faie TEPY COOD | ERCHLENT
et FACELLENY viey COOOQ A

'

HOW TO READ CATALOG NUMBERS UF
DIAPHRAGM

BOURDON TUJE AND

DIA-SFAL PISTON

PRESSURE SWITCHES
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