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irements: Ins ‘ as per Reference 1. Welded and

ns permissible. LocC on a controlled environment.

Preventative Maintenance Schedule: The details of any preventative

1

maintenance schedule, assumed in establishing the qualified 1ife,

in this section on completion of the Westinghouse

Aging Evaluation Program.

Design Life: 40 years

Operating cycles (Expected number of cycles during design life,

including test): Continuous




09vvE

1.7 Performance Requirements for Function
1

Londi1 t mtainment
Parameter Narmal Abnormal Test FLB/SLB ¢ : FIR/SIR A s
1.7.1 fime requirement pntinuous 12 hours N/A N/A N/E Naote A N/A N/A
1.7.2  Performance Note B Note B 0 damage : Note
Requirement Note A
1.8 Envircnmental Conditions for Same Function
1.8.1 Temperature (“F) 60-80 B82-120 N/A N/A i/ A Ambient N/A N/A Amb:eont
Note ( onditions t
1.8.2 Pressure (psig) 0 (
» =
™
. re w
1.8.3 Humidity (% RH) 30-50 35-9¢ An . =
—
Note =
"]
o
Ce
1.8.4 Radiation (R) None None Non &
m
%
1.8.5 Chemicals None None None ~
>
(7
1.8.6 Vibration None None None W
1.8.7 Acceleration (g) None None Figqure 3

Notes:

A: Electrenic- required to function before and after a seismic event,

Accuracy of 0.1% for the Active Current Loop Input, High Level Voltage Output, Current Loop Output and High Level Yoltage
Input Cards during normal operating conditions. Accuracy of 0.26% for the RTD (4 wire) Input Card and 0.38% for the Therm uple Input Card
(extended range) during normal operating conditions. Refer to WCAP-8687 Supp. 2-E53A for more information on card accuracies

C: Figure 1, envelope 3. However, since based on Westinghouse experience, operation at low humidity is an equipment operating concern, the

abnormal extreme for humidity shall be 95 percent relative humidity.



The currently demonstrated qualified life (Short Temm

T

years based on the actual test conditions identified in Table

1.10 Remarks: None
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EQUIPMENT QUALIFICATION DATA (PART 2 - QUALIFICATION BY TEST)

2.0 TEST PLAN

Environmental and Sesimic Testing was performed at the Westinghouse Advanced
Energy Systems Division (WAESD) testinc | Doratory in Large, Pennsylvania.
Environmental cycling was performed on «= Plant Safety Monitoring System
(PSMS) in a temperature and humidity cheswer. A microprocessor controls the
chamber and maintains the temperature and humidity conditions desired.
Seismic tests were performed at the W/ SD Seismic Laboratory on the 8' by 8'
Magnesium Biaxial Shake Table. Reference 1 provides a more detailed
description of the test facility.

2.1 Equipment Description: Plant Safety Monitoring System (See Section
2.10.2)

2.2 Number Tested: type test on one system - Train A
2.3 Mounting: per Section 1.2

2.4 Connections: Standard plant wiring terminated with ring terminals
on termination frame in the back of the cabinet.

2.5 Aging Simulation Procedure:

Aging simulation will pe addressed in a separate component test program as
described by Subprogram C of Appendix B to WCAP 8587.

3446Q 5
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2.7 Measured Variables

2.7.1 Category

2.7:1.1
sl 1.2
2.7:1.3
-y
Suds) B
2.7.1.6

2.7.2 Category

2.7.2.1
2.7.2.8
2. 7.2.3
2.7.2.4
&.7.2.9

2.7.3 Category

2.7:3.1
2.7.3.2
2.7.3.3
2.7.3.4

2.7.4 Category

2.7.4.1
2.7.4.2
2:7:8.3
2.7.4.4

34460

Not
[ - Environment Required Required
Temperature = B
Pressure A.B
Moisture A B
Gas Composition A A,B
Vibration B A
Time A,B
II - Input Electrical Characteristics
Voltage A,B
Current A,B
Frequency A B
Power A,B
Other A,B
IIl - Fluid Characteristics
Chemical Composition A,B
Flow Rate A,B
Spray A,B
Temperature A,B
IV - Radiological Features
Energy Type A,B
Energy Level A,B
Dose Rate A,B
Integrated Dose A,B




- £lectrical Characteristics

Insulation Resistance
utput Yoltage
Qutput Current

D

Jutput Powe

Response Time
Frequency Characteristics

Simulated Load

chanical Characteristics

Time

Load Profile

2.7.7 Category VII - Auxiliary Equipment

ion and Required Measurements)

A: Operational Test, Normal and Abnormal Conditions

B: Seismic Test

3440Q
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2.8 Test Sequence Preferred(2)

2.8. Inspection of Test Item .
2.8.2 Operation (Normal Condition)

2.8.3 Operation (Performance Specification Extremes, Section 1)

B, Simulated Aging

2.8.6 Operation (Simulated High Energy Line preak Conditions)
2.8.
2.8.

1
Z
3
4
2.8.5 Vibration'3) ‘
)
7 Operation (Simulated Post HELB Conditions)
8

Inspection

2.9 Test Sequence Actual(“

te Justification

P

- Aging uses separate test program - not sequential

N/A - PSMS not required to operate in a
N/ 2 HELB environment

NN .'\) N RN NN
o & o @ o @ @
- -

e 3
s B
=, 255
6
&l

2.10 Type Test Data

2.10.1 Objective

The objective of this test program is to demonstrate, employing the ’
recommended practices of Reg. Guide 1.89 (IEEE-323-1974) and Reg. Guide 1.100
(IEEE 344-1975) the capability of the Plant Safety Monitoring System to
perform its safety related functions described in EQDP Section 1.7 while ‘
exposed to the applicable environments defined in EQDP Section 1.8.

3446Q 9



lonitoring System qualification
16 Rev. O, sheets 1 and 2; and

LU0 Kev.

ditions is performed on each PSMS
process. The qualification unit

ions before the abncrmal

Environment and Seismic
PSMS modules were assembled in a typical system configuration and installed in
a standard seismic test cabinet. The modules selected for the qualification
unit were chosen to i ude at least one of each module used in the Plant
Safety Monitoring System The test system was designed to provide automatic
electrical exercising of many of the system modules during the abnommal

environmental test cycles and seismic testing.

2.10.2.3 Aging Evaluation Program

A representative sample of the critical components from the Plant Safety
Monitoring System is included in Subprogram C of the Aging Evaluation Program
described in Appendix B to WCAP-8587.

2.10.3 Test Summary

2.10.3.1 Environment Test

Westinghouse requires that the PSMS equipment :e located such that it does not

experience a consequent adverse environment when required to operate following

a high energy line break. Therefore the only testing required is to




WESTINGHOUSE CLASS 3

demonstrate equipment fuactionality under normal and abnormal service condi-
tions (temperature, humidity and A.C. power voltage and frequency). (See
Figure 2).

Irradiation simulation is not required on this equipment, since estimated
in-service radiation doses will not prejudice the capability of the equipment
to perform under design basis event (i.e. seismic event) conditions.

The environmental testing reported in Reference 1 is intended to demonstrate
the capability of the PSMS to meet the safety-related performance requirements
specified in EQDP Section 1.7 when exposed to the variations in temperature,
humidity, voltage and frequency specified by Figure 2. The system components
were installed in a typical/operating process channel design configuration.
The testing successfully demonstrated the safety related requirements. Addi-
tional margin was, furthermore, included in this test by submitting the equip-
ment to two additional cycles of electrical and environmental extremes also
described by Figure 2. This test is considered to satisfactorily demonstrate
the PSMS capability to meet its safety related functional requirements when
exposed to the specified abnormal environments (EQDP Section 1.7) and the
permitted range of frequency and voltage variations (EQDP Section 1.1) in
accordance with IEEE-323-1974 Section 6.3.2(2) and (3).

2.10.3.2 Seismic Tests

The single design basis event capable of producing an adverse condition at the
equipment location is a seismic event. Following the abnormal environment
testing, the PSMS cabinet and electronics were subjected to multi-axis,
multi-frequency inputs in accordance with requirements of Reg. Guide 1.100
(IEEE 344-1375), as described in Reference 1. Figure 3 shows the required
response spectrum (RRS) in the principle axes for the equipment of a full
level SSE. All test response spectrum (TRS) curves were recorded against the
control direction (accelerations 2 higher than those shown in Figure 3) RRS
and were verified to meet or exceed that curve. The equipment experienced the
effects of five (5) OBE's in the initial orientation fo' lowed by four (4)
5S€'s, one in each of four horizontal orientations (0°, 90°, 180°, 270°).

38460 n



(Appendix B,
ients from the
upplemert 2, Appendix A
demonstrate that during the
cnanisms cag able

r arter a seismic event,

passed abnormal envircn-
the aging program,
ironmental and seismic testing will demonstrate the
of the Plant Safety Monitoring System. The qualification

shown in Table

lhe generic tests pleted by Westinghouse emply parameters designed to
.

envelope a number of plant applications. Margin can be demonstrated on

comparison of the generic Westinghouse qualification

. - +
2C171C parameters.

.8 shows the preferred test sequence as specified 1n
The actual sequence employed is shown in paragraph 2.9

icluding justification for any deviations from the preferred.

Simulated seismic and other vibration seen in service.

References

W., Parello, J., "Equipment Qualification Test Report, Plant
Safety Monitoring System" WCAP-8687, Supplement 2-E53A (Proprietary).
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