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| puripg a maintenance

outage, while performing routine surveillance test, SI 4.,2.B.8, |

reactor high-pressure switches PS 68-93 switch |

#2 and PS 68-94 switch #2 controlling |

| _shutdown cooling valves of the RHR system were found above limits cf T.S.

Table 3.2;A.J

|_The greatest out of tolerance was 6.5 percent. There was no danger to the health

: i g b1li Previous similar events: BFRO-50-259/7816, 7908, 8058,
2129, 8132: 260/7802, 7917

7924, 8022, 8057, 8123; 296/7907, 7912, 7928, 8022,

8030, 8045, 8052, 8107,
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SAUSE uE.,uuPnoN AND CORRECTIVE ACTIONS (27)

["To] | Setpoint drift. Setpoints on the mode

1 B2T-M12SS ,ressure switches were reset to :heJ

1] | proper value, and the survefllance instruction was completed gsatisfactorily. Addi- |

(17 | tionally, a design change request (DCR 1398) has been {nitiated to replace these

gwitches with an analog transmitter with a trip switch.
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Reported Under Technical Specdiwcation  6,7.2.A09) #Date duc SRC:_ NA __
0920

Nate of Occurrence _6/1_1_/_81____ Time of Occurrence _1}15 Unit 2

[dentification and Description of Oceurrence.

puring SI 4.2.3.8, reacror high pressure switches were found above T.S. limits.
At 0920 PS 68-93 switch #2 was found at 124 psi; at 1115, PS 68-94 switch #2
was found at 131 psi. Test limit is 123 9si, which is the limit of 115 psi

plus 8 psi water leg.

Conditions Prior to Occurrence:
Uit 1 refuellng outage

Unit 2 maintenance outage.

Unit 3 at 100%.

Action specified in the Technical Specification Surveillance Requirements met
due 1~_inoperable equipment. Describe.

Apparent_Cause of ecurrence.

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 Action  Setpoints were reset to the proper value, and the surveillance
{nstruction completec satisfactorily. Additionally, a design change request
(DCR 1398) has been {nitiated to replace these switches with an analog transmitter
with a trip switch. A study of the setpoin: drift problem is attached.

Failure Data: BFO 50-259,7816, 7908, 8058, 812¢, 8131, 260/7802, 7917, 7924,
8022, 8057, 8123; 296/7907, 7912, 7928, 8022, 8030, 8045, 8052, 8107.

Retention: Perwd - Lif-time; Responsibility - Document Control Supervisor

*Revision:
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Subject: SETPOINT DRIFT - BARKSDALL PRESSURE SWITCIES

Recently there has been a number of LERs on Barksdale pressure switches;
six during 1981, 21 since January 1978. Our commitment to training on
these switches has been strong and continuoust therefore, we do not
helieve this is the problem.

Our attention was turned to the switch and the application 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 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-A128S switch. The important characteristics for PS-1-81, 91 are:

Element type: Bourdon Tube

Proof Pressure: 1300 psig

Rated Accuracy: 1% or 12 psig

Setpoint: 154 psig - recently changed from 160 psig
Adjustable Range: 77-1200 psig

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

1. For our application, a piston switch is better than a
diaphragr or bourdon tube. Our expericnce indicates
tke piston type Static-0-Ring to be a2 very reliable
and accurate switch.

-~

7. Bourdon tube switches arc extremely scnsitive to process
surges. In our application, snubbers have been in-
stalled to help alleviate this deficiency.

3. For greatest accur.y, the setpoint should fall fn
the upper 65% o the adjustable range. For the most
favorable life .ictor the setpoint should be in the
lower 65% of the adjustable range. For ps-1-81, 91:

Span = 1123 ana cecpoint (% Span) = 13.7%.

This places these swi:ches in the lower portion of Zone
C, widch is FAIR accuracy and EXCELLENT liife.

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

In the final analysis, one can only conclude a misapplication of these
switches, both In switch type and X of adjustable range. We recognized
this ycars ago and DCR 1398 (12/7/77) was {nitiated. EN DES does not
have an implementation date for DCR 1398 as it now is tied to 79-01B

and enviroumentai qualifications. In the interim we are investigatiug
an improved switch and will keep you informed.
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AriacHme 3
DELAVAL TURBINE INC. » QARKSDM.E CONTROLS DIVISICN « 5125 Alcoa Avuiue » Los Angeles » Cant 30059

Heused Bourdun Tube Models
Water Tignt Housing (NEMA 4)
and Terminal SLp

Tamper prool External Adjustment

OPERATING CHARACTERISTICS « ORDERING DATA
PRESSURE SWITCHES — Al values given in P.S.1. (Gauge)

Proot Adjustable Range Apprea. Bt .
(Test) | Decreasing | nereasing “;“x."‘ mu! c;ulm Co.czde(
l"w.[.“'“‘“- Win.| MaL(Ditterential)| Matenal® Number Numbar
[ 18001 %o| 1180] 70| 1200 10te 20 | Broare BIT-HIZ [B2T W12
1000 | sol| 1173l 77{1200] 11te 27| 316 | BIT-AIZSS |B2T-AIZ55
4500 | 160 | 170! 190 | 3200/ 1Ste 30 | Oronze |BITHI2 |B2T-HX2
4500 | 160 | 3161 199 3200| 1610 39| 316 | BITMIZSS |B2T WISS |
7200 | 240 | 4715 325 | 4800 40te 85 | 16 | RITMRSS |B2T-AdRSS
eeg750 | 325 | 5385! 440 | 6500| S4t0 115 | 316 | BITAGSSS |RZT-ALSSS
ee18000 | €00 (11450 (1150 112000 27510550 | 316 | BIT-A1208802T AL205S,
**24000 | 607 | 17450 uso[uooo 2751550 | 316 DIT-A180SS| 027 A1ROSS |

o Bronze” represents Phosphor Bronze Tute with SAE 88 Brass Socket

B1T SINGLE SEITING £27 DUAL CONTROL “116" represents 316 Stainless Steel Tuba & Socket
ce=AMINCO” ‘smale opening for '4* OO tube connection. To change -ABSSS and A12058
swilches 1o ‘4" not, add P4 sullix to model aumber. Price adaition required.
Approximate shipping wesght 2.5 Ibs.
DETAIL DATA
ELECYRICAL CHARACTERISTICS: Al models incorporate Underwnitery' Laboratories, Inc.
iisted wspie pole double throw snap-action switching elements. Electrical rating (con-
linuous inductive) 10 amps 125 or 250 voits AC, 3 amps 480 voils AC. Automatically reset
by :930 action of switch, For more delais and other swich classes, iee pages 33.35.
ELLCTRICAL CONNECTION: To screw terminals on covercd terminal sinip through 3" nps
conduil connector.

PRESSURE CONNECTION: '4* N.PT. internal thread, except as noted*®, models with
Prool Fressures above 8,000 P.S1. have "AMINCO™ iemaie opening for '4*° 0.0. tubs

wnnation. Open — 3
ADJUSTMENT (NSTRUCTICNS gy e

Turs adjusiment screw cocxaise L0 lower actuation poinl (switch sefting).
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sTEP 1 SERVICE LIFE OF THE SWITCH

Espected service lile 1s the first consderation 1o be made
0 selecting 4 pressure switch, regatdless o! the pressure
ar sensitivily desired. It the service lle (the nuinber of
cycles the switch 15 expected 10 operale) 1s one Ml or
less. use of either a bourdon tube or diaphrrym switch s
\ndicated 11 2 senice lile of mare than one rillion cycles
s desired. a piston switch should Le used. An excrption
to this rule may be made when pressure chanpe in a sys
tem 18 very sight (207, or less, of the adjustable range).
Under such conditic . & pourdon tube or diaphragm
switch can be used up to 2.5 miltion cycles before metal
fatigun.

A secnnd conwideration in choosing a pressure switch 1%
the speed of cyching, regardiess of the serwice hife. I A
switch 18 evpected to cycle more than once every three
saconds, a piston type switch thould be specified. The
metal of any bourdon tube of giaphragm acts as a sprinyg
which wall heat and fatigue 0 extreinely fast cycling
operations. thus shortening the life of the swiich, .
The media to be controiled must dlways Le considered
when selecting 3 pressure switch and, 10 simphty selection,
wetted matenals for cach type of switch are noted on
apphcable catalog pages.

STEP 2 PROOF PRESSURES

Choice of the type of pressure switch to he used — dia
paragm, bourdun tube or pitton — aiso must ba governed
by the proof pressure to which it will be subjected. (Proof
pressure is the mghest surge pressure that will aver be
expenenced n 3 system.) It must be remembered that,
althoug! & pressure gauge may register a constant oper
ating pressure. there may De surges going through i sys-
tem that are dampened out by the anfice 0 the gauye.
Diapnragm znd bourdon tube pressure switches are ex-
tremeiy sansitive and wouid be alfected by those surges.
Qarkscile diaphragm “weilchies are availabla in an adjust-
able range from vacuum to 150 psi with proof pressures
to 300 psi Barksdale bourdon tuba switches 2re adjustahle
to 18.000 psi with proof pressures of 24,003 pui. Barksdale
piston switches have an adjuslable range te 12,000 g
with a proot pressure of 20,000 psi.

STTP 3 FUNCTION OF THE SWITCH
Ihe tun:tion ol the switch s another deteraumng factor
i making 4 selection. Thiee types of Uarksgaia pressurs
switzhes, hased on function, are descrnibed Lelow.

(1) Sinple setting pressure switchos sense 2 sinple pres:
sufe source and open or cluse a single elnctnical circuit
by means of one snap action electrical switch.

(2) Pressure difference switches scmse 3 change n rela-
tonship Letween two varnabin contained pressures and
open or close a single slectncal circuit by m=ans of one
enap action electnical switch.

(3) Dual control pressure switches sense two pressitre
its liom A single pressiure source and open of closa Lavo
iniienendent clectrical cicuits by means of twu $NAP achinn
electnical switches,

STEP 4 TYPES OF HOUSING AVAILABLE

Stripped pressure switches are hasic Barksdale pressure
swile 1t umits wathout housings. They may e nLed wiherever
aleg 100l PnCiosures ars slready avadable and are tavored
Ly Gfupnal equipment inanulacturers for use I LEnunnn
calunets Naturaily, stripped switches may he puichased
at 3 lower cost.

Haoused pressure switches Jre completely enclosy 10
avard possibie hazard from louse wires in €xp0%ed loca:
tions

&

. Ar'rﬁcnme'.\-‘- A
" "HOW TO SELECT A PRECSURLS SWITCH FCR YOUFR ApeLICATION

Tarminal biock grassure switches are houted and, o o
tion, sre equit with enclosed terminal blocks, *H.0%
enmirating the cxpense of Buyine and installing erteiral
junction boscs.

Exnlasion proof pressure switches are gesigned with beas:
housings Hurt to cenform 1o accepted clectrical standar is
in 1solating the umts from explosive atmosphere. All v
plosion proof models are equipped with terminal Dioces
{or convenience N wiring.

STEP 3 SFLECTION OF ADJUSTABLE RANGE
The tern “working range’ dafines the oressure range A
switch may see under normal working conditions, 158 s
normaily the adjustable rarge.

For greatest accuracy the set point shouid fall in the upper
659, of the adjustable range. For the most favorable liie
fmmmwmmuwummomssv.mwc
adjustadle range. Therefora, the most favorable cominra:
ton of azcuracy and life factor lies in the mdale 309, o'
the adjustable range (sce gisgram). This neneral ruln
applies doth to diaphragm and pourdon tube pressurs
switches,

| 10R ACTUACY & 1ML SELECT TP A -e

2 ICR UL SFLeET W ¢ - oy
| P
i
£
g
%
. )
| N OF ADNATAME RANGE l ‘

AT~ :
umacy PD0N__ a1 YieY _O00 | EXCELLENT
W R4 B8N L) vieY G000 | ralr

HOW 10 READ cam.oo' NUMBERS OF
DIAPHRAGHM

BOURDON TUJE AND

DIA-SEAL PISTOM

PRESSURE SWITCHES

PYPICAL L VTALOG MWUMLY
l Tape of antng Liement Do ITgomogm Rebowten (oo o Palnglow

Thaet Ber of Sottines | = Siagle Somag 1w Dus Contret
l Type o1 Weusng 5= Tlaped W WesNeres g Neut o
| . T o oROrse - *4 Wy g b [om e g b
’ g wlpmven el
' Ziass o Seremre Hiement
‘ Celoms Hame
Vot 1 Toie b e g emend
| Yt iwwed
— 1N ATYSS UL
Tog isigd € Tea A Ladih SleMenis L ALV e
in peity etV Ie e P T L U I L
R T s h To00el 8 Lov | "8’ emeter A g T
widenie I i 47 ag eee o D11 NS C.ust g 'y e
W et 'O R ond ey

o ww o

.

-

— A T S - L G



