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INTROCUCT ION

The purpose of this Qualification and Performance Test Report is to confirm
the adequacy of the equipment design for the performance of Class 1E functions
under normal, abnormal, design basis event, post design basis event, and
containment test conditions.

A combination of analysis and type testing was used to azcomplish the
qualification of the Post LOCA Hydrogen Monitoring Equipment for use in a
Nuclear Power Generation System. 1In addition, continuing in plant operation

is part of an on-going qualification program to establish longer Operational
life of the Hydrogen Sensor.

SUMMARY

designs and an optional configuration housed in a free standing enclosure.
The testing performed included the following.

1.  Exposure of the sensor and pressure transducer to a simulated
(LOCA) environment (i.e., radiation, temperature, pressure,
humidity)

Extendead Post LOCA analyzer operation

2

3. Exposure to high Hp/air concentrations

4 Seismic tests of the analyzers

5 Long term operation of the transducer at elevated temperature
followed by a simulated seismic event

Testing was conducted to provide qualification consistent with the
requirements of:

Specification $023-508-17 (Appendix F)
IEEE 323-1974
IEEE 344-1975

No functional failures of the analyzers occurred during the above tests.
Performance was acceptable as demonstrated by periodic calibration checks
of the analyzer.

General Electric Space Division have been seismically tested successfully.
Detailed test reports with results are included in Appendices B, C and D
for the standard panel mount arrangement and Appendix F for the configura-
tion in a free standing enclosure.

Seismic tests were also performed by component suppliers. Results are
presented in Appendices E (Signal Conditioning) and H (Pressure Transducer).

Compatibility of analyzer components to be installed "in containment” was

demonstrated by amalysis or test in a simulated LOCA. Relevant procedures
and reports are provided in Appendices G and I.

S0B-11-18-2
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SECTION 1
SYSTEM DESCRIPTION

1.1 GENERAL

The Primary Containment Hydrogen Monitoring System is designed to monitor, indicate, and
record the volume percent of hydrogen in the primary containment atmosphere following a
loss of coolant accident (LOCA). Alarm contacts which actuate when the concentration of
hydrogen is not within preselected limits are also provided with the system.

1.2 SYSTEM FUNCTION

Functionally the Primary Containment Hydrogen Monitoring System consist: of a
hydrogen sensor, pressure transducer, signal conditioning and optional recording
devices. The hydrogen sensor provides an electrical signal proportional to the
hydrogen partial pressure of the containment atmosphere. This signal is fed into
the electronics assembly where it is amplified and divided by a second electrical

~signal which is proportional to the total pressure of the containment atmosphere.

Hydrogen Partial Pressure

Total Pressure =% Hydr o

This hydrogen percent signal can be transmitted to recorders and ‘meters which
indicate the percent of hydrogen in the containment.

The analyzer is equipped with alarm contacts designed to actuate an anmumciator when the
kydrogen concentration exceeds predetermined limits,

1.3 PHYSICAL DESCRIPTION
The Primary Containment Hydrogen Analyzer may include all of the following subassemblies:
1. Hz sensor/calibration assembly
2. An electronics panel assembly consisting of:
a. One signal conditioning electronics/alarm panel
b. One dual pen recorder

c. Two calibration switches

3. Pressure Transducer

4. Free standing enclosure for the electronics panels
1-1
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sensor/calibration assemblies (Figure 1) consist of a sen sor, a
calibration cap and actuating piston, and a mounting assembly. Slotted holes
are provided in the base of the mounting assembly to permit alignment of the
sensor and the calibration cap Mounting holes for the asse'-‘u’x~ are located on
the side of the base plate.

Figure 1. Hydrogen Sensor/Calibration Assembly
Remote calibration of the sensor is provided by the pneumatic actuating
cylinder/calibration cap assembly. Ca?z:ra‘mor gas supplied to the cylinder
moves the calibration cap forward to cover the s~ns.ng surface of the sensor.
A portion of this gas passes through the hollow shaft of the cylinder and
is discharged through an orifice cn,c the face of the sensor. The ‘mechanism
retracts when the calibration gas supply is removed, thereb )y exposing the
sensor face to the containment environment.
Electrical interface of the sensor with the electronics assembly is provided
for by a S-fe:t cable extruded through a conduit fitting as shown in ij ire 1.
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Figure 2 is a photograph of the panel assembly shown in GE Drawing 47E226426
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Figure 2. Hydrogen Analyzer Electronics Panel

Ais panel is a standard 19-inch relay rack panel modified to facilitate mounting two analyzer

‘ectronics assemblies and a recorder. The panel assembly measures 19 inches wide by

ryH)

y contains two
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20.97 incl high by approximately 13. 0 inches deep. Each
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uppression chamber areas.



The drywell and Suppresssion chamber electronics assemblies are jidentical except for the
name plate, Each assembly measures 5.9 inches high by 8. 3 inches wide by 14 inches deep
and is mounted on the electronics pane] as shown in Figure 2. The face or front of each
assembly is covered by a clear plastic door with a key lock to prevent unauthorized tamper-
ing and accidental movement of the control knobs, _ e

Y0107 aupplid F SoNGS 12 3
Volume pefcent hydrogen present iﬁ‘ﬁc@ﬁﬁvé‘ﬁﬁﬁ?ﬁlfd by the dual scale contro]
n;e:eg;lro(“ated on the front“of the assembly. Span 1 is¢d to 5\percent full scale and Span 2
is (’?itg\il)}percent full scale, Alarm set points are ind d by the red pointers on the

meter and are adjustable va full range. i
\__/

System calibration is provided by a 10-turn dial potentiometer equipped with a lock to pre-
vent accidental changes in the knob setting.

Mounted in the same panel and just below the electronics assemblies is the dual pen recorder,
This recorder is driven by the electronics assemblies and simultaneously records the con-
tainment hydrogen concentration in both the Drywell and Suppression Chamber areas,

At the right side of this panel, two multi-position switches are provided to power the solenoid
valves used for calibration gas control. These valves are not a part of the system supplied
by General Electric and therefore are not included in the testing described herein.

L

Figure 3 is a photograph of a signal conditioning/alarm panel depicted in GE Drawing Number

E238807 which is functionally identical to the unit shown in Figure 2, This assembly con-
sts of a solid state signal conditioning panel with integral level detection, alarm contact
closures, amplifier, divider, etc., and an alarm/readout panel with meter, alarm light,
calibration adjustment and test points. These are both suitable for mounting in a standard
19-inch rack with rear electrical connections to each other and field wiring,

In this model, the recorder is supplied by the user.

Figure 3. Signal Conditioning Alarm Panel
(Dual Channel)

&
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1.3.3

1.3.4

Pressure Transducer

The CEC-1000-04 pressure transducer provides a full scale output
of approximately 30 mv for 10V excitation at 100 PSIA. The
transducer is installed in-sity thereby avoiding the costly
pneumatic containment penetrations and simply vented to containment
atmosphere.

Hydrogen Containment Atmos here Monitoring System With Optional
Free Standing Enclosure (Ref. Dwg. 47E240659;

The H2 Containment Atmosphere Monitoring System (Figure 4) consists
of the following:

a. A 6'by2' by 2.5' steel cabinet with an interior finish
of white fire retardant paint. A1l user conduit termina-
tions are located on top of the cabinet and provide all
required access to each train,

Train B is the upper and train A the lower. Isolation
between trains is provided by a steel plate and internal
conduit.

Auxiliary equipment included with each train is:

e Duplex Qutlet, 120 VAC, 1 PH
® Area lighting with switch

b.  Hydrogen Analyzer Electronics Panel (Figure 3, Except Single Channel, ,
0 to 10% Hp)

€. Hydrogen Sensor/Calibration Assembly

d. Pressure Transducer, 0 to 100 PSIA rated and full scale
pressure I

1-5
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SECTION 2
THEORY OF OPERATION

2.1 GENERAL

The Primary‘Cont.a.lnment Hydrogen Monitoring System utilizes a hydrogen partial presswre
sensor in conjunction with a total pressure sensor and appropriate electronic components to
indicate the percent of hydrogen present in the primary containment atmosphere,

2.2 SENSOR ASSEMBLY

The hydrogen partial préssure sensor is galvanic in nature and consists of a platinum black
electrode and platinum oxide counter electrode within a polysulfone bousing, Figure §

is a schematic of the sensor configuration, The electrolyte providing the jon conductive
path between the two electrodes is separated from the ambient atmosphere by a gas-
permeable membrane which is in contact with the sensing electrode. Whep the ambient
atmosphere contains hydrogen an electrical current is generated by the sensor which is
directly proportional to the partial pressure of the hydrogen in the atmosphere,
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This current-partial pressure relationship is constant for a specific electrode configuration
and constant temperature, For changes in temperature, however, the absolute permecbility
of the membrane varies resulting in g change in the electrical curreut generzted by the sen-
sor. This change in permeability (henze current) is a first order change increasing logarith-
mically with inc reasing temperature. ¢ increased output of the sensor cue to increasing
temperature is compensated for by matching the sensor with a thermistor/resistor network
having the correct temperature/resistance characteristics. When the thermistor/resistor
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2.2.1 DESIGN EQUATIONS

rier membrane of g fixed area (A) and thickness (D), is a function of {he permeability of the
membrane materig! gs expressed by the coefficient, p ; the ambient temperature, and the par-
tial pressure dif fe{'ential (P_- Pi) established across tfe membrane. The generalized rate equa-

N=PrD(Pa-Pi) (1)

For a given membrane material and gas, P_is a constant (at constant temperature) so that for
& specific configuration with a fixed mem rane aresa and thickness the rate equation becomes:

N=K (Pa - Pi) (2)
when
K= gﬂ
D

hydrogen reacted. Having already established the relationship between the hydrogen partia]

pressure and the rate of hydrogen reacting in the Sensor, it is apparent that the current gen-
erated is a direct funetion of the hydrogen partia] pressure,

The current thus generated is passed through an external resistance network with a temperature
coefficient which is equal in magnitude byt negative with respect to the temperature component
of P.. The resulting voltage differential across the compensated load network is the sensor
output signal which is now only a function of the partial pressure of hydrogen. The DC signal
level is of a meagnitude which is readily usable with standard solid state instrumentation oir-
cuitry to provide a display of hydrogen concentration in volume percent and discrimination

of present levels for caution and warning, resulting in alarm contact closures.

The operating life of the sensor is dependent upon the rate at which the counter electrode ma-
terial is consumed. The rate of consumption is of course, a function of the rate of hydrogen
reaction so that in theory if the sensor saw no hydrogen, the life would be infinite. In prac-
ticality, however, there are leakage currents and material degradation factors so that the life
of the sensor is specified as 1 year of shelf life and up to 4 years of operating life under any
reasonable combination of hydrogen environments as defined in the specification for Contain-
ment Atmospheres.

$023-50g-17-18-0
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2.2.2 ELECTROLYTE SOLUTION

Electrolyte in the sensor is an aqueous solution of sulfuric acid. Two major
design considerations requiring specific and detailed design study were the

The electrolyte within the sensor will reach equilibrium with the ambient
containment temperature during the LOCA. In order to minimize the cutward
reacting pressure differential across the sensing electrode/membrane assembly,
the electrolyte concentration was selected with the lowest practical vapor
Pressure consistent with reasonable performance. Obviously, as the concentration
of acid increases, the corrosion problems become compounded placing practical
limits on the choices. Range of concentrations successfully subjected to LOCA
conditions is 25 to 60 percent.

2.3 ELECTRONICS ASSEMBLY

The output of each hydfogen analyzer electronics assembly represents true volume

percent hydrogen, and is indicated by the panel meter located on the electronics
assembly,

millivolt signal received from the sensor, and then dividing the amplified
signal by a total pressure signal received from a pressure transducer. The
resulting signal is displayed on the analog meter and transmitted to a local
or remote recorder as a current (4-20 mA) or voltage signal depending upon
user interface requirements, Figure 6.

Access to Alarm contacts are at the rear of the panel for connection to the
annunciator panels. Alarm adjustments are over the full range on either the

panel meter or solid state level detection module (this depends upon the model
in use).

| SIGNAL CONDITIONING —~ — ——=— I
WARNING LIGHT

PX PX
| -.L.l - DISPLAY
SENSOR | "o p, LEZOY VOLUNE Tt CONTAQT CLOSURES
| ’T ASSEMBLY ALARM*
0 LJ I CHART* |
|

RECORDER |

* USER SUPPLIED

Figure 6. Logic Diagram for GE Single Channel H2 Analyzer
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SECTION 3
TEST DESCRIPTIONS

3.1 GENERAL

The tests conducted to qualify the General Electric Hydrogen Containment Analyzers represent
a series of environmental and performance tests and analyses performed by the General Electric
Company and some of its suppliers. When integrated into a single test report these data and
annlyses successfully demonstrate the capabilities of the analyzer over the range of situations

required. '_;/
NoT el
/u(«mrnm vy

The initial tests conducted by the/General Electric Company Served to demonstrate the perform-
ance of an analyzer through a simulated LOCA. For this test, two hydrogen sensors, two elec-
tronics assemblies, and a recordep, were assembled. 2 electronics used in this test sequence
awing 5420 A.) The sensors were subjected
1pa ents ol radiation, tempersature, pressure, and relative
humidity as summarized in Table 1. The electronics panel was assumed to be in a control

room environment. The specific procedure utilized is presented in Appendix B for reference.

3.1.1 SIMULATED LOCA

3.1.2 SEISMIC TESTS

To verify performance to the seismic criteria of IEEE-344, production analyzers of both designs
were subjected to vibrations designed to simulate a seismic event. Both analyzer electronics
panels described in Section 1 of this report were subjected to these environments. For the &na-
lyzer electronics to be supplied by the General Electric Company, the signal conditioners have
been successfully tested in two Separate evaluations and configurations at the Southwest Re-
search Institute and the General Eleotric Space Division.

The hydrogen sensor assembly was tested by the General Eleotric Company. The detailed proce-
dures and results are presented in Appendices C and D. Please note that the pressure transcducer

unit currently being supplied has been successfully tested through a much more vigorous

environment. The qualification status of this unit is addressed in Appendices G, H
and I of this report.

"« Table 1. Qualification Test Parameters
'
GE Test
!. Environment Rarge
— —
Acceplance Test
Tempersiure 75-103%F
Pressusre 147 pwa
M 10-100%
Durstion oo
Qualification Test
Tempersture 100-340°r
Press e 14.7-77 ame
LE 10-100%
Daration L
Racation il ll'. e
Seamie
Prequency 0133 opm
out Leve: L E Y
mn, Lxposare 12415% i e
Extenced Life (Post Quail 1 veur

$023-50£-17-18-0 34
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GENERAL TEST SEQUENCE

Radiation Exposure (1.6 x 107 rads). The Sensors were fabricated
Using materials and components which had been Previously irradiated
to a level of 1.6 x 107 rads.

Abbreviated Performance Test. Upon installation in the chamber, a
unctional check was made of both sensors.

90 Da¥ Environmental Profile. Following a minimum 24 hour '
stabilization at approximately 200°F, a simulated LOCA profile was
conducted on 10-6-75. Following the high temperature run, the

analyzer was left on line for an additional 9] days at 200°F and
sea level ambient pressure.

Post LOCA Radiation Exposure (1.6 x 107 rads). Following this
test period, the assembled sensors were exposed to radiation at a
rate of 1 x 105 rads/hour for an additional 160 hours bringing the
total integrated dose to 3.2 x 107 rads,

Abbreviated Performance Test. A functional test was performed on
the analyzer ?ollowing this radiation exposure.

Abbreviated Performance Test. To verify proper function, a brief
calibration check was performed following the high hydrogen exposure.
Seismic Test. Initially, a production analyzer was seismically

tested in accord with the requirements of IEEE-344, Subsequent

on-going testing on other productior units and On aged equipment
were conducted to supplement these data.

SOB-17-18-2.
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Test sequence recommended in IEEE 323-74 %

Pretest Visual Inspection
Baseline Functional Test
Radiation Exposure
Functional Test

Aging

Functional Test

Seismic Qualification
Functional Test

LOCA Environment

Justifications of variations of the test sequence conducted and those
listed above are:

Radiation: Radiation was done in two steps, half before LOCA and
a.f after LOCA followed by a performance te§t and §eismic test.

1. It more accurately simulates the actual condition where
the radiation will occur before and after the maximum
temperature and pressure extremes.

2. In exposing the sensor to radiation after the stresses of
temperature and pressure, any unanticipated synergistic
effects of the three stresses are more Tikely to be
identified.

3. By dividing the radiation testing and making a performance
measurement after each radiation eéxposure, any performance
degradation trends could be identified. These would be
useful in predicting end of life. No degradation due to
radiation was detected at after either radiation exposure.

Aging: Because of the limited life of the sensor, aging is not an
essential -step in the qualification testing. Appendix k provides
further data on sensor aging.

The pressure transducer aging is described in Appendix 1I.

LOCA Before Seismic: The Hy Sensor is a simple device stable in
structure and unlikely to be affected by the Tevels specified for a

seismic event. It would be in a most susceptible condition for seismic

damage after a LOCA type maximum temperature excursion. Therefore,

the seismic testing was conducted post LOCA with subsequent performance

testing and inspection.

3-3
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SUPPLEMENTARY TESTS

Top Assemblz Seismic Test - This test was performed to demonstrate
the Hy Containment tmosphere Monitoring System ability to withstand
simulated seismic vibration. Note that

all analyzer comporents
described in Paragraph 1.3.4 were included. Detailed test results
are presented in Appendix F.

Pressure Transducer Tests - The pressure transducer underwent an
aging test to demonstrate long term operation. The environment
included el;vated temperature of. 300°F and a radiation exposure

of 3.2 x 107 Rads TID. Detailed description of the test and
results are presented in Appendix I.

The transducer was not subjected to a se
temperature profile. The CEC predelivery test environment,
Appendix G, exceeds the maximum predicted LOCA conditions for
temperature and pressure. The testing in Appendix 1 includes
14 days of continuous operation above 300°F and 48 PSIA. In
addition, the acceptance test on the pressure transducer
(Appendix G) includes short term testing at 400°F and two times
rated pressure (200 PSI). These combined conditions stress the

pressure transducer far beyond the conditinns of the SONG 2 and 3
LOCA profile.

parate LOCA pressure and
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SECTION 4
TEST EQUIPMENT
4.1 TEST CHAMBER

Strip heaters, capable of providing the 340°F LOCA test temperature are wrapped around the
circumference of the chamber and covered with insulation. The heater's are controlled by a
modulating temperature controller, chamber temperature is monitored by five stainless steel
jacketed thermocouples.

A steam supply capable of supplying 340°F steam to pressurize the test chamber was also avail-
able for this test.

4.2 INSTRUMENTATION

The test equipment was instrumented to monitor such parameters as: chamber internal and
external temperature, chamber pressure, sensor output and electronics output, and simulated
total pressure input signal (if required).

Internal and external chamber temperatures were indicated on & multipoint recorder and digital
data system. Chamber pressure measurement was provided by a precision pressure gage (Wallace
and Tiernan) and/or a pressure transducer.

Sensor output was hardwired to the Analyzer Electronies Assemblies and to the instrumentation
Data System. Electronics output signals as well as the total pressure input signal were also
recorded on the digital data system.

4.3 RADIATION CELL

Radiation exposure of the sensor components was performed at the Isomedix Inc. facility in
Parsippany, N.J. Radiation exposure at Isomedix was provided by a Cobalt 60 source in air
at ambient temperature and a slight negative pressure (-0.25 inch of water). Radiation doses
were provided as follows:

Pre LOCA exposure 1.6 x 107 radat 1 x 105 rad /hr
Post LOCA exposure 1.6 x 107 radat1 x 105 rad /hr
Total 3.2 x 107 radat 1 x 105 rad /hr

$023-505-17-15 -0
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4.4 SEISMIC EQUIPMENT

Space Division's Ling Electronics 370 shaker system and the MC C-150 shaker system will be

used to perform the seismic tests required to comply with the specifications and appropriate
IEEE guidelines. The useable ranges for this test equipment are as follows:

Horizontal Coefficient

Ling 370 0.1 to 2.7 eps 0.0015 to 1.35 g*
2.7to 5 eps 1.35 g*=
MB C-150 S to8eps 1.35 to 3.0 g*
8.5 to 33 eps 3.0g
Vertical Coefficient
Ling 370 0.1 to 1.2 eps 0.0015 to 0.28 g
1.2 to 33 eps 0.2 g

*Shaker stroke limited
**Shaker force limited

Because of test equipment limitations, two Separate shaker tables are required in order to
closely approximate the seismic requirements of the procurement specifications.

Detailed description of test equipment and facilities used during the top assembly
seismic test, Paragraph 3.3.

Appendix F.

1 above, is provided in Acton Test Report, No. 14950,




SECTION 5

TEST RESULTS
5.1 LOCA PROFILE

It is the intent of this portion of the qualification test to simulate the temperature - pressure
- relative humidity profile anticipated in Containment following & "Loss of Coolant Accident”.
The pressure chamber utilized in conducting this portion of the test was instrumented to moni-
tor and control temperature and pressure. The hydrogen concentration in the chamber was

Figure 7 traces the chamber environment through the LOCA test simulation indicating tem-
perature, chamber pressure and hydrogen partial pressure. The circled numbers (1-10) corre-
spond to the event numbers on the test log. The sensors both stayed within tolerance through
the LOCA. The initial calibration at 4% H, after 24 hours showed both units needing a cali-
bration adjustment. Following the ad]usthnt with the panel potentiometer, the chamber was
opened for visual inspection. No visual damage was observed and the chamb%r was closed up

again and the chamber environment stabilized at 2 percent hydrogen and 200" F for the 90 day
life test.

Periodic calibrationswere performed in accord with the test procedure. Copies of the recorder

charts from typical ealibration runs are shown in Figure 8. Between calibration runs, the cham-
ber atmosghere was left at ambient pressure (vented to sea level ambient through a water seel)

and ~200"F. The test log is summarized in Table 2.

5.2 HIGH HZEXPOSURE

Following the environmental and life test of the analyzer, the sensors were exposgd toa _mix—
ture of approximately 13% hydrogen in air for a one hour period. The object of this test is

primarily to verify the safety of the sensors by demonstrating the non-ignition source charac-
teristic of the device. Note that no flame arrestor assembly is necessary with this sensor de-

sign.
5.3 SEISMIC TESTS

Panel Test, Appendix D. Results of the post test checkout and inspection of the
hardware show all assemblies to be fully operational and undamaged by the seismic
environment. There was no alarm actuation produced by the 47C238807 electronics
assembly.” Hence, the hardware tested successfully passed the seismic test criteria.
Detailgd test results are provided in Appendices C (Original Design) and D (Current
Design).

$023-50g-17.13-¢
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CQHAMBER CONDITIONS

v

Py

Pllz

P"ZO

p('"' .

\

TEMP, °F

PRESSURE, PSIA

HYDROGEN PRESSURE, PsSIA

WATER VAPOR PRESSURE, PsiA

INITIAL STABILIZATION
198X 1, @ 14.7 PSIA

ADD

17 PsI, 1.98% 11,

’

HEAT , STABILZE

2l adiien

VENT 20,3 Ps)
*™ oF |.G7$N2 MIXTURE

vy

©)

v
T 333.336
Py 69,5-70
PH, 1,17
PH,0 ~9,9
®
Y 282
Pr 647
P“? 1o
Pnzo ~93

T 282
Pr 4,7
P, 076
ADD PH,0 ~93
20 PSI, 1,98% M,
17 CC WATER
L d 209 T 209
PY 14,7 Pr 35
l—ef Pl 0,29 Pl 0,69
PH,O0 0,0 PILO 0.0
2 2
SET TEST CONDITIONS
-1,2

ELAPSED TIME, HOURS

40,3

Pigure 7, Environmental Profile Through LOCA Test

- LOCA SIMULATION

43,4

420

T 336

‘| Py 49,7

—o{ PH 0,81

PH,0 ~7,0

T 200
Pr 39,7 "
PH2 69 e ™
z0

LIFE
' VENT ,STABILIZE, CooL TEST
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Table 2. Test Log H, Containment Qualifications
10-6 1100 #1 START TO 340°F, ADD H,0, H,
1141 #2 Pr = 33 PSIG, ADD 1. 9589 Hy TO 50 PSIG
1213 #3 REACHED 331°F @ 1213
1232 #4 REDUCE PRESSURE TO 35 PSIG
1240 #5 REACHED 35 PSIG
1248 #6 ADJUST Py SIGNAL TO 3,437V
1538 #7 BEGIN TEMP. REDUCTION TO 200°F
1620 #8 PT = 32 PSIG, T = 2750F
1710 #9 ADJUST Pt SIGNAL TO 3.0 VOLTS
(43 PSIA), ADD 1.5 PSIA Ha/N»
METER READS 1. 9% BLUE
1.2% RED
10-7 0800 #10 REDUCE Py FROM 25 PSIG TO 0 PSIG
T = 2009F, ADJUST Pt TO 1.0V
METER READS 3.4% BLUE
1.2% RED
0850 #11 CALIBRATE
(A) ADJUST SENSOR/AMPLIFIER GAINS TO
RED 8.85TO10.0
BLUE 8.17 TO 2.48
#12 END CALIBRATION
#13 OPEN CHAMBER
"

5-4




5.4 SYSTEM SEISMIC TEST

Tne analyzer test specimen included
Assembly, 47E240610 Sensor Assembly
combinaticn was tested *- the criter
equipment for use at tne Southern Californ

ene each 475240611 Signal Cenditioning
and CEC 1000 Pressure Transducer. This
ia for Seismic

Qualification of Class [

ia Edison San Onofre Power Sta+

(Units 2 and 3). The test Plen, S.1. 250852 included the fol.owing:

j Performance verification.
2. Simulated Seismic Event.
= Post test performance verification.

Results show all hardwa

seismic environment.

during each axis of th

A1l procedures and reports to
submitted with this report in

re to be fully opera
Note that the analyze
e simulated event.

document the abov
Appendix F.

tional and undamaged by the
r was operating and monitored
No alarm actuations occurred.

e tast Sequence are
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5.5 PRESSURE TRANSDUCER AGING TIST

The CEC 1000 Pressure Transducar wes sudjected to the aging environments
described in Appendix I. The specimen included the pressure transducer,
mating connector and cable.

Log of key events is presentesd in Table 3.

TASLE 3
PRESSURE TRANSDUCZR AGING LOG

ACTIVITY ' DATE
CEC Acceptance 4/8/79
Accelerated Life Environment 8/3/7%
Radiation Exposure §/79
Seismic Event 10/7¢
CZC Acceptance : 3/2/80

Maximum change in performance observed between the 3/2/80 and 4/5/7%
accentance tesis wes 2 zero shift of -.413% of Full Scale and was at
350°F. . :

A detailed description of the tes: and results is presented in Appendix I.

Testing with chemical spray was not conducted because all exposed surfaces
are stainless steel and would therefore not be damaged by the chemical
spray. ,
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