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The’objective of this test is to subject the ¢rizarv ¢
exygan 2nalyzers to . temperature/pressure prefile tnat will zeet the en
rejuirezents described in GZ-APED Szecificaticns $2IAl375, 21a1918, 214

1915
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e hydrogen and oxyg:n for 90 days.
verily sensor stability ancd to veris

nsotr calibr

Prior to the tr-perature/pressure testing, the sensors and/or sensin
diffusion barriers uider tes: will be sudbjected to az iztegrateld dose of

A
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ntairsent hyvdrogen and
an:al

2141796, This will e accomplished by placing the sensor assezblies in a chache: and
running @ temperatur:/preccure profile wish satura-ed stea= anc krown concentTat ons

on will be checked periocically te
7 integrity of the calidraction cechaniso

g elec:rode

1x 13 Rad,

Follewing co=p'.cticn of the $0 day test_the sensor (s) will be subjected t>
addizionsl radiation at a dose.rate 27 1 x 10 rad/hr, for a perici of 160 heouss to
ccmplete the preserited 2.6x10° Rad, intezrated doue,

Abbrevia:ed perfor=a
1 x 107 ;ad exposura ;

90 day envi asal profile
Abbrevia .ed pericrmance Test.

1.6 x 1C Rad expcsure on all sensors,
Abbrevia ied pe nce Tase,

nce test (if applicablels
profile.
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bbreviated pesforzance tests will thea be corducted as recuired %o icsurz that
the integrity ef tha syssez is =alntained,
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High Hz ence ticn expcsure test (Hz se =ly) .

*Io be pirforzed only if the complete semsor
dose,
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{s) is exposed

7
x 10 Rad

l. Rudiazion Tosti-e - Radiation facilities shall be proyided that have the
€apapilics o: providing a gac—a dose ra:e of 1.0 x 10° Raé per hour,
p——~

Faci no -’ RCTENTICN B0 1 ACuCN "y
' cosicr *om | wagrrac rae

C i i I:'rx-n
,D 3 wen. i:' 0-:..__

Llerd! Ovem | ! ETon

| : -ay ! C'- -3

. B‘l , E g :T..-.v

$C23-50g8-17-18-0



B-2

FACILITIES

2. Abbreviated Pers

3.

—————

The {nitial exposure shall be for

an integrated dose of 1 X 107_245. The
final exposure shall be for

2 tecal integrated dose of 2.6 x 10/

tormance Tes
185¢ I5°F and 95+5%

diagram of the requi

£ - A chamber
Ril for 24 hours,

Refer to Figure 1 for a schess
red equipment,

tie
S0 Dav Environ-ental Test
Adequate bulk head connectio
interconnections including:

Chambers will be used

as depicted in Figure
ns shall be provided ¢t

2,
© permit the necessiry

2. Low voltage izstruzent lines as Tequired by sensor irnssa

=
iiation.

b. 1/4" copper lines for sensor calibratica,

€. Tharmccouples as required for zonitoring sensor bady and chazber
exvirommental tezperatures,

The chacber shall also have the following interfaces:

8. Water line:

Controlled supply of water for
hizh hu=idi

Providing the recuired
Ly conditions for the test,

b. Prassure Bauge (calibrated: 0-:00 psia +1,0% full scale),

2st Procedures

Radiation E:rposure (Iaitial)

This tost will be conducted with the senmser non-
intended for determination of radiation exposure capability only, The
sensor(s) w{ll be Placed in a radiation exposure facility exposed to a
radiation duse rate of 1 x 103

7 Tad/hr, for a pericd of 100 hours.
(Total Inteprated Dose 1 x 10 Rad)

operating ancd is

As an alternate to irradiatin
- which has boen irradiated to the 1 rac/nour
rdoce rate mzy be uscd as the permeation barr

ier in the sensor assexbly
Lto satisy the Pre~envirommental test radiation exposuyre,

8 the_complete Sensor, membrane szterizl

X 107 Rad level at the 1 x 10° eec

Abbroviated Perfor=ance Test - (24hours),

chamber and conduce the initial calibration of the sensor utilizing the
calibration and zero F3s mixes listed in Tabdle IA or 1B as {s applicable,
The pressurs input signal shall be adjusted to the chamber toral] pressure
input value on the pPressure signal simulating test box. The follewin
calidbration sequence shall be used to calibrate the sensor, All
readings sh: 11 be measured with a D.V.M, connected to the rescte irdicating
meter outpu! temminals, Lata also shall indicate the Teadout of the ro-
corder, panel meter and Temote meter whera applicable,

Place the sensor in the test

-
4

culzut

NOTE: 1If temperature co=pensaty

*2n 1is not provided on the sensor a
decade box wi{ll be cmployed to simulate the compensation netvor-,

Rad per sen:

shall be provided that can =1incain
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a, Selezt Span 2 on the sensor electrenics Ppanel., Actuate the
sensor calibration mechanisz using the high calidracicn gas
mix. Adjust the Span control for

] T an equivalent indication
of the high calibration concentration readout on the instruments,

Reccrd the output in the high ealibrate block on the daci sheey
after allowing the sensor Output to stabilize, Vary the sim-
ulated total pressure signal to 30 PSIC ard 60 PSIC input levels
and verify that analyzer outputs cecrease by a factor corresponding
to the percentage increase of the input sigral, Record these

» Termirate the high calibrazion and
turn off the gas bottles, then Teturn the sizmulated pressure
sigral to the 0 PSIC level,

b. Actuute the sensor ea

uati’ the {nstruments
0.1 YDC on the D.V.M..
data sheet, Turn off th

lidbration mechanism with 100
indicate 0% on the Span 1 s
Record the output {a ch
€ gas mix at the bortle

% N, and maincain
cale and less than
e zerc block on the

€e Actuite the sensor calidbration mechanism using the low calibrazion
gas nix after insuring that §

pan 1 has been séle=sed on the
electronics., When stabilized outputs are obtained, the instrimencs
shall indicaze 27 for the H, senscr and 4% for the O, sensor, Record
the cutput in the low calibdz

ate block on zhe data shfet, Terminzie :the
-* lew calibration cycle and turn off the §3s mixture at the botzla,

Afzer ca:p]e:écn of the {nitial calibration,
42 RH to 185 + ST and 95 > 2.
Balance of the 24 hour periocd,
shall be ccnducted upon stabilization of the Sensor ousput. CaliSrzsion
checks shall be performed at § hour fater

satervals per step 23 through ¢ asove
exZept that no further calibration adjustzents shall be alleved, '

raise the chamber Cemperature
Maintain these conditions for the

Calidraticn per stass 22 through ¢ abave
P ®

. b x e

TABLE 1A -
02 ANALYZER
Norral Eavironment - Chamber Eavirorment
Low Calidration - a7 Cy/N; Balance
Higl Calibracion - Coa:rgsscd &iz
Zero Calibration - 100% 52
TABLE 13 ‘
Hy ANALYZER ,

Normral Environment
Low Calibration
High Calibraction

Chamber Envirormment
% H_ /%, Balance
Z‘H2‘7NZ Balance

SOB-171-18-2.
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90 Dav Oualification Test

Eavirornmental Profile: (Refer to Figure 2)

IoZ2fal Stabilizacion *(Davs 1 & 2) = 76 hours at 1359 (+5°) followed by
2% hours at 200 X 5°F with a sisulated pressure input of 14.7 )
PSIA. During the 24 hour pericd, an initial ecslidration per secticn
IV-2 may be performed i{f required, however after the fizst calidbrazion!
no further calidration adjustments are allowed. Data shall be recorded
on the data sheets as follcus:
e o . | .

1. Tesperature

2. Span Adjust knod setzing,

3. Meter and/>r recorder reading.

4, Sensor cutput,

S. Sizulated pressure signal level.

6. Atzcsphere being sampled

7. Chamber pressure.

8. Decade bex setting where applicable, v

9., Tize '

#* Stabilization for the purpose of :his'plaa shall mean a change
in sensor ocutrut of less than 0,17 of full scale {in S =minutes.

w* NOTE: 1! temperature ésm:ensa:ion is not provided on the sensor
., @ rdecace tox will be exployed to simulaze the compensaticn
nersorTk,

Simulated LCCL (Day 3) - Iacrease the chacber Cemperature to 340 + 100?

and preszure to dpproxizmacely 62 PSIC using steam. ainzaia this

condition for 15 minutes, and then vent the tesc chamber until the
pressure reaches 35 PSIC. Maintain this condizien (320°7 + 109 azs
35 PSIC) for thizee hours. Rerord test data as per par:gri;n 3l

then dectease the temperature adccording to the nex: paragraph,

« Decr2ase the chazber temperature o 200 + 10°F and allow the svstazm
to stabilize, 1If a3 decade box is used to simulsce the te=perature corne
pensation network, 3djust to the setzing used prior to the 340°F excursian
and record 2323 as per paragraph J.1. Maintaian these condizicns for :
minizmum of J hours after which data should be recorded and the chamber
vent valve should be opened to retumrn the chamber €2 atmospheric prescure
(If it i{s not already there), Close the vent valve and maintain these
‘conditions (200 + 10°F, 14,7 psia) for a minizu=m of six hours and then
proceed to the long term stabilization portion of the test pregran,

NOTZ: If the pezformance of either of the sensors appears unusual durzing
or after 320°F exposure the chamber should be ccoled and the
sensors removed and Inspected, Sensors detcrmined 2o be geed
(exhidbizing no leakage) shall be reinstalled {n the tes: chz=bor
and testing shall continue. Sensars found to be defeczive shall
be removed from the test and a failure amslysis shall Se condu:s

TOE-11-18-2
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Long Term Stabilization (Davs & throuch ©0) - Chamber conditions
shall be established at 200 + 10°F with a simulated pressure signal
of 0 PSIC. These conditions shal)l then be maintained for the balanc:
of the 90 day test cycle., Calibration checks per IV-2 a through ¢
above shall be performed at a minimum of once per 120 hours, Adjust-
ments required after the initial calibration cycle under these con-
ditions shall be recorded and discussed with cognizant BWRO personnel
Record outputs in the appropiate blocks on the data sheet,

Radiation Exposure (Final) - This test is conducted on a non operating
sensor in a manne:r similar to that described in Paragraph IV-1I except

that the tiue of exposure to the 1 x 10”2 rad/hour dose rate will be
160 hours,

High K Concentration Exposure - After completion of the post radiaticn
Abbrevga:ed Performance Test, the H, sensor shall be tested in a hydrcgen/
nitrogen atmosphere at 200°F, This etmosphere shall be a mix greater

than 5% H,. Record the sensor outputs, gas concentration and chamber
temperature,

DATA & REPORTING

Standing Instructions will be prepared for each test sequence by GE
Quality Assurance., Data sheets will be included,

A final qualification test report will be written at completion of
all testing, -

S0¢3-508-17-1¢-0
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