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EVENT DESCRIPTION AND PROBABLE CONSEQUENCES

(uring nommal operation. while performing SI 4.1.A-14, turbine first-stage J
ipermissive switch 3-PS-1-81A was found 3 percent above limit of T.S. table 3.1.A. J
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CAUSE DESCRIPTION AND connecnvs ACTIONS @
|The Barksdale bourdon tube pressure switch model B2T-A12S5S setpoint had drifted. s

1] |Replaced switch with an identical replacement and functionally tested per SI 4.1.A-14 |

(C1] loun 10/9/81. Design change request 1398 has been initiated to replace this switch .

(I |with an analog transmitter with a trip switch. A study of setpoint drift problems is |
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LER SUPPLEMENTAL INFORMATION

BFRO-50- 295 / 81039 r1Technical Specification Involved Table 3.1.A

Reported Under Technical Specification 6.7.2.b(2) *Date due NRC: _NA

Date of Cccurrence 8/17/81  Tine of Occurrence 1330 Unit °

Identification and Descripticn of Occurrence:

While performing SI 4.1.A-14, turbine first stage permissive switch 3-PS-1-81A
was found 3 percent above the limit of T.S. table 3.1.A.

Conditions Prior to Occurrence:

Unit 1 in refeuling outage.
Unit 2 at 36%.

Unit 3 at 98%.

Action specified in the Technical Specification Surveillance R i
due to moper.ble '*Qgipmenl. Describe. equwement‘ met

None

Apparent Cause of Occurrence:

Setpoint drift.

Analysis of Occurrence:

There was no danger to the 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 ACd‘m:Repleced switch with an identical replacement and functicnally
tested per SI 4.1.A-14 on 10/9/81. Design change request 1398 has been initiated
to replace this switch with an analog transmitter with a trip switch. A study
of setpoint drift problems is attached.

Failure Data: BFRO-50-259/78016, 79008, 80058, 81029, 81032, 81038; 260/79016, 79017,
79024, BON20, 80057, 81030; 296/79007, 79012, 79028, 80022, 80045, 80052, 81007,
81032.

*Retention: Pgriod - Lifetime; Responsibility - Document Control Supervisor

*Revision:
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Subject: SETPOINT DRIFT - DBARKSDALE PRESSURE SWITCHES

.

Recently there has been a number of LERs on RBarksdale pressire switches;
six during 1981, 21 since January 1978. Our commitment to training on
these switches has been strong and continuous, therefore, we 40 not
believe this 1s the problem.

Our attention was turned to the switch and the application to which 1t
was being used. Attactuent 1 plots the setpoint drift of 4 of these
switches for a period of 4 years. It is readily obvious these switches
are cyclic, being high in the warm months and low 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: Bourdon Tube

Proof Pressure: 1800 psig

Rated Accuracy: 1% or 12 psig

Setpoint: 154 psig - recently changed from 160 psig
Adjustable Range: 77-1200 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 conclusi. s can be drawn from
Attachment 4:

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

2. Bourdon tube switches are extremely sensitive tO process
surges. In our application, snubbers have been in-
stalled to help alleviate this deficiency.

3. For greatest accuracy, the setpoint should fall in
the upper 65% of the adjustable range. For the most
favorable life factor the setpoint should b in the
lower 65% of the adjustable rvange. For PS-1-81. 91:

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

This places these switches in the lower portion of Zone
C, which is FAIR accuracy and EXCELLENT life.

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

In the final analysis, one can only conclude a misapplication of these
switches, both in switch typ2 and % of adjustable ranpe. We recognized
this years ago and DCR 1398 (12/7/77) was initiated. EN DES does not
have an implementation date for DCR 1392 as it now is tied to 79-01B

and eanvironmental qualifications. In tne interim we are investigating
an {mproved switeh and will keep you informed.
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Heured Bourdon Tube Moadels
Woter Tight Housing (NEMA &)
and Tetmunal Step

Tamper-proof Laternal Adjusiment

HITACHMENT 3

DELAVAL TURBINE INC « GAAKSDALE CONINOLS DIVISICN « 5125 Alcoa Avenue » Los Angeles « Calil 50058

OPERATING CHARACTERISTICS o ORUERING DATA

PRESSURT SWITCHES — All values given in P.S | (Gauge)

@17 SINGLE SETTING

B2T DUAL CONTROL

*“Bronte” represents Phosphor Bronze Tute with SAL 83 Brass Socket
“316" represents 316 Stamnless Steel Tube & Soche!

**“AMINCO” fem e opening lor 1/, * OD (ube connaction To change -A6555 and A 205S
swilches to '/ " npt, add P4 sultix 1o model number. Price addilion required.

Approximate shipping weigh! 2 5 Ibs

DETAIL DATA

ELLCTRICAL CHARACTERISTICS: Al models incorporale Underwniters’ Ladoratories, inc.
listed singie pole ¢ouble throw snap achon switching elements. Eleclrical rating (con
tingous inductive) 10 amps 125 or 250 volts AC, 2 amps 480 volis AC. Automaticyily rese!
by snap action of switch. For more delails and other swilch ciasses, see pages 1335

CLECTRICAL CONNECTION: To screw terminals on covercd termingl strip through Y3 " nps
condu:l connector

PRESSURE CONNICTION: '4A” NPT internal thread, exzepl as noted*®, models wilh
Prool Fressures abose BOOO PSS! have "AMINCO" femyie opening for 4" 00 tude
cannection

ADIUSTMENT INSTRUCTIONS

Turn adjusiment screw clociwise to lower actuation point (switch sefting).
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1800 | SO! 1180] 70 1200] 10te 20 | Branze | BIT-MI12 |B2T W12
1800 S0 1173 77| 1200f 11t 27| 316 |®1T-AI2SS [B2TAIZSS
4800 | 160 | 3170 150 | 3200/ 15te 30 | Dromce |BITHIZ (BZTHI2 |
4800 | 160! 3161 [ 19| 3200, 1610 39| 316 | BiTMIZSS D21 HI2SS
1200 | 240 ' 4NS| 325 | nooi 4to BS | 316 | NIT-AARSS |D2T-A488S
9750 | 325 | 6385| 440 €500 S41011S | 316 | BITAESSS 827 AB5SS
**18000 | 600 {11450 (1150 112000, 27510850 | 316 | BIT A1208S 827 A1205S
** 24000 m;mso‘usoftaood 21510550 | 316 | BAT A1ROSS|02 Ai80SS



Arraciment 4

HOW TO SELECT A PRETSURE SWITCH FOR YOUR APPLICATION

STEP ) SERVICE L. E OF THE SWITCH
Expected sarvice lile s the first conmderation to be made
in selecting @ pressure switch regdidiess ol the pressure
ae sensitivily desired. I the service Wie (the number of
cycies the switch s expected to operate) i 0ne duihion of
jess. use of sither 8 bourdon tube ¢f diaphragm switch s
\ndicated. Il & service Life of more than one million cycles
is desired, 8 piston switch should Le used. An excaplion
10 this rule mey De made when pressure change in a4 833
tem 18 very shght (20%, or less, of the sdjustabie range)
Under such conditions a bourdon tube or diaphragm
switch can be used up 10 2.5 millicn cycles tofore metal
fatigue.

A sccond conmideration in choosing 3 pressure switch s
the speed of cychng. regardiess of the sarvice lfe Il a
switch is expected to cycle more than once every three
seconci. 8 piston type switch should be specified. The
metal of any bourdon tube of diaphragm acts as 3 spnng
which will heal and fatigue in extremely fast cychng
apergtions, thus shorening the life of the switch,

The medis o be contiolied must always be considered
when selecting 8 pressure switch and, to simplify selection,
welted matenals for esch type o switch are noied on
applicable catalog pages.

STEP 2 PROOF PRESSURES
Choice of the type of pressure switch to be used — ¢y
phragm, bourcon tule of piston — also must be governed
Com ot mesasure 1O which it will be subjected. (Proof
cenecyre that will ever be
g rhered that,
#ithough 3 pressuit gauge iy o uitstant oger
2iing pressure, there may Le Surycs RUING through it Sys
‘s that are dampened out Dy the orifice 0 the paude,
Diaphragm and bourdon tube pressure switches are ex
tremely sensitive and would be allected by those surges
Darksdale giaphragm swilchies are available 1n an At
able range liom vacuum 10 150 psi with proof pressures
to 300 psi. Barks3ale bourdon tube Swilches Jre adjusiabie
to 18,000 psi with proof pressures of 24,000 psi. Barksdale
piston swilches have an adjustabile range 1o 12.000 psi
with 8 proof pressure of 20,000 psi.

STEP 3 FUNGTION OF THE SWITCH

. The tunction of the switch 18 another determining factor

in making » selection. Thice types of arksadaie pressure
switches, based on tunctiun, are described Lelow

(1) Single setting pressure swilches sense 3 sinyle jres
sure source and open or close 3 single electical circunt
by means of one snap sction electrical swilch

(2) Pressure difference swilches sense 2 change i el
tianship Detween two varalin contained pressutes and
open or close a single rlectrical circut by m2ans of cne
snap action electnical swilch.

(3) Dusi control pressure swilches sense two pressure
jmits liom 8 single pressure source and onen or close (™o
independent clectrical chcuits Dy means of twu snap schion
electrica! switches.

STEP 4 TYPES OF HOUSING AVAILABLE
Stripped pressurd switches are Dasic Barksdale pressure
switeh umits without housings. They may be Led wheteve:
slectrical enclosires are already availabln and are tevored
Ly onginal equipment ménutacturers for use i Lonunnn
catwnets Naturally, stripped swilches may ha ichased
a1 3 lower cost
ol

Housed pressiire switches are completeiy enclosd 10
avoid possibie hazard from loose wires in crposen 1ova

rons.

Yecmunal hiock prescure switches are houresd PLGRRLE U LS
tion, e sauipped wolli enciosed tarnunal blocks, thyus
enminating the capente af buying and nstathing erteroal
juncuna boscs

Explonion proo! prossure switches sre desined with | eavy
RousINgs Huct 1o contform to accented clectrica' stanca«ds
n solating the units hram axplosive atmosphere. All cx
plosion preol models are equipped with terminal bincss
for conJerience \n wining

STEP S SELTCTION OF ADJUSTABLE RANGE
The tenn “working range’’ defines 'he pressure range a
switch may see under normal working conditions. 1his 1$
normally the adjustable rarge.

For greatest accuracy the set point should fall in the upper
659, of the adjustable range. For the most favorable life
factor the set point should te in the lower 65% of the
adjustable range. Therefore, the most favorable combina.
tion of accuracy and life foctor lies in the middie 30% of
the adjustable range (sce diagram). This general ruie
spplies both to diaphragm and bourden tube pressure
switches
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HOW 10 READ C/AFALOS NUMBERS OF
DIAPHRAGH

BOURDON TUDE AlD

DIA-SEAL PISTON

PRESSURE SWITCHES
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