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1 INTRCOUCTION .

.

The * objective of this test is to subject the priesty centai=ent hydrogen and
oxygen analy:ers to a cenperature/ pressure profile that vill =ee: the envirc=en:a1
require =en:s described in CE-APED Specificatiens v21A1375, 21A1913, 21A1915 and

"21A1796. Tais vill .se acco=plished by piscing the sensor asse=blies in a cha=be : and
running a temperatur / pre :ure profile vi:h satura ed stes: and kncun concen::at:*.ons
of hyd:cgen and c:cyg.:n io: 90 days. Sensor cslibr::fon will be checked periodically to
verify sensor stabillty and to verify integrity of the calibra: ion =echanism.

Prior to the t =perature/ pressure testing, the sensors and/or sensing eleg:P drode
diffusion barriers utder tes: vill be subjected to an integrated dose of 1 x 10 .a .

Fo11 cuing ce=p'etien of the 90 day res:5the sensor (s) vill be subjected tasdditional radia: ion at a dese.,:a:e of 1 x 10 rad /hr. for a period of 160 hcurs to
k cc=plete the prescrib-ed 2.6x10' Rsd. in:eg::ced dese.

:
Abbreviated pe rfc=snce tes:s will then be conducted as recuired to insure that

the in:egrity of the sys:c= is = sin:sined.
;

_2 ? ? _c 5 ..
_ .

I ; 7 ii! N f- - 1 il e E
i ~I E ''-' 4
I d11. cr?RAll Tzs? s::oUExc2 i @ 13 [i

: g= g }t=/.Y. !
5

h ,e r i a[] $ $ f j j j,g%r$,)
'

-
, o1. Abbrevia :ed perfo=nnce cest (if applicableh _. .

*

2. 1 x 107 ::ad enposure orofile. .

.: 23il c:a? 1 . ys5
:.

3. 90 day e:wiren=en:s1 profile
= .i ,1 . E a,

----
: ;; - . .

5. 3 o g . s j i E i. < 4. . -
i4 Abbrevia.,:ed peric=ance Test. * * o . 1. ;. ;. =. ; . 8i. =. . . . -
.

j' 5. 1.6 x 10 Rad expcsure on all sensors. t.. C
5 2

g ' ;' " w 3 . ..*C * '

6. Abbrevia :ed pc:fer=:nce Tast. ;O a c ,o cr
7. High H2 .:encent:s:icn expesure test (H., sense: only).

*To be p.:rfo=ed only if :he ccr. place sensor (s) is e:cposed to 1 x 10 Rad,

j dose. -

i.
*

.
' 4

111. ': sT ncTLIT'I .

1. R.2diation To:: h e - Radistion facilities shall b'e p :3tided :ha: have thec.apabilit:r oc prov:. ding a :s==2 dese ra:e of 1.0 x 10 Rad per hour.
. pass o. .4 . c it. r.c = . c ..,.a c. c- e s
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111. _ TEST TACII.ITIES
.

.. '.
. < .

.

The initial exposure shall be for an integrated dose of 1 x 10
-

finsi exposure shall be for a tetal intenrsted dose of 2 6 x 10
7.Rsd. The -

# Rsd per sent.2.
Abbreviated Performar.co Test - A chamber shall be provided that can185

+5 F and 95257. RH for 24 hours. = sin ta in
diagram of the required equipment. Refer to Figure I for a scherstic

3. _90 Dav Environmental Test -
.-

Adequate bulk head connections shall be provided to permit the necessiCha=bers vill be used as depicted in Figure 2.23 -

interconnections including: .ry
d.4 .

-

y

b ' ,Los voltage instru=ent lines as required by sensor installation.
9 a.

b. 1/4" copper lines for sensor calibratien.
m.-

-

Ther=ocouples as required for conitoring sensor body and chamber
p c.

environnental te=peratures.

The cha=ber shall also have the folleving interfaces:
a. Water line:

hi;h hc=idity conditions for the test, Controlled supply of water for providing the recuired
b. Prassure Eauge (calibrated:

0-100 psia ;fl.0". full scale).
1IV. Test Procedures

-

1. Radiation E::posure (Initial)
.

This t.ist vill be conducted with the senser non-operating and is
intended for dete==ination of radiation exposure capability only
radiation dose rate of 1 x lof rad /hr. for a period of 100 hours. sensor (s) vill be placed in a radiation exposure facility exposed to a

The.

(Total Integrated Dose 1 x 10
Rad)

k

hhichhasbeenirradiatedtothe1x10As an n1 ternate to irradiating the complete sensor, membrane =sterialw
7

Rad level at the 1 x 10 rad /nourdose rate cay be used as the permeation barrier in the sensor assembl
#

to satisy the pre-environ =cntal test radiation exposure y
.

2.
_ Abbreviated Performance Test -
chamber and conduct (24 hours). Place the sensor in the test

the initial calibration of the sensor utiliring the
calibration and zero gas mixes listed in Tabic 1A or 1B as is applicableThe pressure input
input value on the pressure signsi si=ulating test box.signsi shs11 be adjusted to the chamber total pressure

.

calibration sequence shall be used to eslibrate the sensor.The folleving
readings sha 11 he ecssured with a D.V.M. connected to the reacte indicating

All cutput
ucter output terminsis.

Dsts also shs11 indicate the readout of the re-corder, psnti
meter and remote eeter where applicsble.

)fient: If tcmperature cc=pensstion
is not provided on the sensor a

decsde box vill be employed to sim21ste the compensation networi
B-2 .
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Select Span 2 on the sensor electronics panel.
a.

Actuate the
sensor calibrstion mechanism using the high calibration gasmix.

Adjust the, span control f,or an equivalent indication
,

of the high calibration concentration readout on the instruments.
_

Recerd the output in the high es11brate block on the dats sheet
af ter allowing the sensor output to stabilize.a

ulated total pressure signal to 30 PSIC and 60 PSIC input levels
vary the si=-)

?

and verify that analyzer outputs decrease by a factor corresponding
.

to the percentage increase of the input signal.
'

Record theseoutputs on the data sheet, Ier=ir.ste the high calibration and
turn off the gas bottles, then return the si=ulated pressure

'

signal to the O PSIC level,
.

b.
Actuate the sensor calibration mechanism with 100% N, and maintain
0.1 VDC on the D.V.M.,unti'. the instruments indicate 0% on the Span 1 scale and less than

,

Record the output in the zero block on the. - data sheet. Turn off the gas six at the bottle..

Actuate the sensor calibration mechanir= using the low calibration
c.

gas nix after insuring that Span I has been sele:ted on theelectronics..
shall indicate 2% for the HWhen sesbt11:ed outputs are obtained, the instru=ents

2 sensor and 4% for the 0
the eutput in the icv calibrate block on the da ta sha,etsensor. Record
low calibration cycle and turn off the gas mixture at the bottle.

.- Terminste the.

Af ter ce=pletjen of the initial calibration, raise the chamber te=perstur
and RH to 185 3 5% and 9515%.balance of the 24 hour period. Maintain these conditions for the .

e

shall be cenducted upon stabilization of the sensor output. Calibration per steps 2s through e ab.*ve-

checks shall be perfor=ed at 5 hour intervsls per step 2a through e a3cvaCalibrc t ion

except that no further calibration adjust =ents shall be all:ved.;
*

'
. -. . . .

,

.
TABLE LA .

0,

I 2 ANALTIEE
'

Nornal Environment Cha=ber Environ =ent-

Lew Calibration 4% C /N2 2 Ealance-

Higl. Calibration Compressed air-

.2ert. Calibration .

100% N-

y

TABLE IB
\

H2 ANALYZER

Nor-ci Environ =cnt Chs=ber Environ =cne
~

Low Calibration 2% H,/N, Eslance
j High Calibration 4%'H 7N B#1#"**
' I',I 2 2
!'
|

.
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3. 80 Dsv Oestifies tien Test

-

3.1 Inviron= ental Profile: (Refer to Tigure 2)- *

.

TM H a t T es $ t it-s t t en *(Days 1 1. 'D - |f4 hohs at 1350 (+50)' folleved by
24 hours at 200 1 50F vith a , simulated pressure input of 14.7*

PS L\. During the 24 hour pericd, an initial calibration per section
IV-2 =ay be perfor=ed if required, hevever after the first calibration;
no further calibratien adjust =ents are allowed. Data shall be recorded*

on the data sheets as follcus:
... -

1
.-1. , .Te=perature

. .

.2. Span Adjust k=ob setting.
3. Meter andhr recorder readi=g.
4 Sensor output.
5. Si=ulated pressure signal level.
6. At=osphere being sa= pled
7 Cha=ber pressure.

. 8. Decade bcx setting where applicable.**
9. Ti=e'

.
. .

( 2 bili:stion for the purpose of this plan shall mean a change*S
in sensor output of less than 0.l*.' of full scale in 5 inutes.

'

*w NOTE: If te:iperature ce=pensation is not pr=vided on the sensor
.

a rieesde be= vill be e=picyed to si=ulate the ce=pensatica*

neevork. .
.

,

3.2 Si=ulated LCCA (Oay 3) - Increase the chs=her te=perature to 340 f 10 7o

and pres::ure to approxi=ately 62 PSIC using stes=. Maintain this
condition for 15 =inutes, and then vent the test chs=ber until the
pressure reaches 35 pSIC. Esintsin this condition (340 7 ; 100 ,3g

-

8

35 PSIC) for three hours. Record test data as per parsgraph 3.1
then decrease the te=persture according to the next paragraph.

.

o
; . Decrease the chs=ber te=peratu're to 200 3 10 F and allev the syste=

to sesbili:c. If s decade box is used to si=ulste the te=perature c=n .
. pensation netverk, adjust to the setting used prior to the 310 F excursion

and record dses as per parsgraph 3.1. Msintsin these conditiens for :
mini u= of,3 heurs af ter which dsts should be recorded and the chs=ber
vent valve should be opened to return the chs=ber to at=ospherie pres:ure
(If it is not siresdv there). Close the vent vslve and c=intsin these

! , conditions (200 f 10*T, 14,7 psis) fot.a mini =u= of sin hours and then'

proceed to the long ter= sesbili:stion portion of the test pregrs=.
. .

NC E: If the perfor .:nce of either of the sensors sppears unu usi during
or siter 340 F cxposure the chs=ber should be eccled and the
sensors re=oved and inspected. Sensors deter =ined to be good

[ (exhibiting no 1csksge) shall be reinsts11cd in the test chs=b.tr
! and. testing shall centinue. Sen: ors found to be defective shs11i

*

[ be rc:noved from the test and a failure analysis shall be condu::cd.

B-4 *
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3.3 Ieng Tem S'tabilization (Davs I. throuch c0) - Chamber conditions
shall be established at 200 + 10"F with a simulated pressure signal
of 0 PSIC. These conditions shall then be maintained for the balanc: "

of the 90 day test cycle. Calibration checks per IV-2 a through c
above shall be performed at a minimum of once per 120 hours. Adjust-
ments required af ter the initial calibration cycle under these con-,

. ditions shall be recorded and discussed with cognizant EWRO personnel.
Record outputs in the appropiate blocks on the data sheet.

. ~

.1 3.4 Radiation Exeosure (Final) - This test is conducted on a non operating.

[ sensor in a manner similar to that described in Paragraph IV-I except
- that the ti:.:e of exposure to the 1 x 105 rad / hour dose rate will be
I 160 hours.
,.

-

~.
3.5 High H. Concentration Excesure - After completion of the post radiaticn

Abbreviated Perfor=ance Test, the H2 sensor shall be tested in a hydregen/
nitrogen atmosphere at 2000F. This etuosphere shall be a mix greater*

than 57. H . Record the sensor outputs, gas concentration and chamberg
tempera ture.

V. DATA & REPORTING

Standing Instructions will be prepared for each test sequence by CE
(

Quality Assurance. Data sheets will be f.ncluded.

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

| -
.

!

!

.

t

I
I
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