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WAESTINGHOUSE CLASS 3 EQ0P-ESE-3A
Rev 4 3/83

SQUIPMENT QUALIFICATION DATA PACKAGE

This document contains information, relative to
the qualification of the equipment identified
below in accordance with the methodology of
WCAP-8587. The Specification section [Part 1)
defines the assumed limits for the equinment
qualification and constitute interface require
ments to the user.

Differential Pressure Transmitters: Qualification Group A

APPROVED: o
£. P. Rahe, Manager

Nuclear Safety Department

WESTINGHOUSE ELECTRIC CORPORATION
NUCLEAR ENERGY SYSTEMS
PITTSBURGH, PENNSYLVANIA 15230
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WESTINGHOUSE CLASS 3

SECTION 1 - SPECIFICATIONS

PERFORMANCE SPECIFICATIONS

-

Electrical Requirements

T

Jo'ctdgei ]5 - SZ v'-:C : iy

-—
-
-
-
—

1.1.2 Freguency: N/A

1.1.3 Load: 4 - 20 ma or 10 - 50 ma

1.1.4 Electromagnetic Interference: None

1.1.5 Other: None

Installation Requirements: Wall mounted per Westinghouse Drawing

8765045 Revision 4
s

-

Auxiliary Devices: None

Preventative Maintenance Schedule: Per the Westinghouse Zquipment
Qualification test program, the maintenance required to maintain
the qualified life stated in Section 1.9 is that the cover o-ring
must be replaced each time the cover is removed. This does not
preclude development of preventive maintenance program desijned to
enhance equipment performance and identify unanticipated equipment
degradation as loag as this program does not compromise the
qualification status of the equipment. Surveillance activities may
also be considered to support the basis for/and a possible
extension of the qualified life.

Design Life: 40 years

Operating Cycles (Expected number of cycles during design life,

including test): Continuous duty.
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WEST INGHOUSE CLASS 3

2.7 Measured Variables

Not
2.7.1 (Category [ - Environment Required Required
2.7.1.1 Temperature A,8,C,0,E
2.7.1.2 Pressure E A,8,C,D
2.7.1.3 Moisture Ak 8,C,D
2.7.1.4 Gas Composition A,8,C,D,E
2.7.1.5 Vibration D A,B,C,E 4
2.7.1.6 Time A,8,C,D,E
2.7.2 Category II - Input Electrical Characteristics
2.7.2.1 Voltage A,8,C,D,E
2.7.2.2 Current A,8,C,D,E
2.7.2.3 Frequency A,8,C,D,E
2.7.2.4 Power A,8,C,D,E
2.7.2.5 Other £ A,B,C,D,E
3
2.7.3 Category IIl - Fluid Characteristics
2.7.3.1 Chemical Composition E A A0
2.7.3.2 Flow Rate £ A,B,C,D
2.7.3.3 Spray £ A,B,C,D
2.7.3.4 Temperature A,B,C,D.E
2.7.4 Category IV - Radiological Features
2.7.4.1 Energy Type C A,B,D,E
2.7.4.2 Energy Llevel C A,B,D,E
2.7.4.3 Dose Rate C A,B,D,E
2.7.4.4 Integrated Dose C A,B,D,E
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WESTINGHOUSE CLASS 3

2.7.5 Category V - Electrical
Characteristics

2+748.1
2.7.58.2
2:7.8.3
2.7.5.4
2.7.5.5
2.7,5.6
2.7.5.7

Insulation Resistance
Nutput Voltage

Output Current

Output Power

Response Time

Frequency Characteristics
Simulated Load

2.7.6 Category VI - Mechanical
Characteristics

2.7.6.1
2.7.6.2
2.7.6.3
2.7.6.4

Thrust &
Torque 3
Time

Load Profile

2.7.7 Category VII - Auxiliary Equipment

None

m o O ™ >

Normal/Abnormal (Type Test)
Thermal Aging/Mechanical Cycling
Radiation
Seismic
HELB/Post-HELB

Not
Required Required
A,8,C,0,E
A,8,C,D,E
A,8,C,0,E

A,B,C,D,E
A,8,C,D,E
A,8,C,0,E
A,B,C,D,E

A,8,C,D,E
A,8,C,D,E
A,8,C,D,E
A,8,C,D,E




WESTINGHOUSE CLASS 3

2.8 Test Sequence Preferred

This section identifies the preferred test sequence 3s specified in
[EEE-323-74,

2.8.1 Inspection of Test Item

2.8.2 Operation (Nomal Condition)

2.8.3 Operation (Performance Specifications Extremes, Section 1)
2.8.4 Simulated Aging

2.8.5 Vibration

2.8.6 Operation (Simulated High Energy Line Break Conditions)
2.8.7 Operation (Simulated Post HELB Conditions)

2.8.8 Inspection

2.9 Test Sequence Actual

This section identifies the actual test sequence to which the dif-
ferential pressure transmitters were subjected. Exceptions from
adherence to the preferred tes‘!}equence and justification are
provided. Sections 2.8.2 and 2.8.3, operation at normal conditions
and at performance extremes are covered in production tests on all
units.

High energy line break and post-HELB radiation doses are included
with normal dose in testing and are not combined with tempera-
ture/humidity conditions. Because of the possibiity of radiation
induced effects on the physical properties of the oil fill in the
transmitters, time response tests before and after the test
sequence were performed. Because any radiation induced viscosity
changes in the oil would be permanent, adverse effects on Lime
response, if any, could be detected after concluding the test
sequence. As no other mechanism resulting from test conditions
would be expected to affect time response, tests before and after
the sequence are sufficient.

2.8.1 Inspection

2.8.2 UOperation (including time response)

039¢2Q:1 10
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2.8.8

WE ST INGHOUSE CLASS 3

Mechanic il Cycling/Accelerated Themal Aging

Radiation - Normal 10 Year Dose

Radiction HELB/Post HELB Dose

Seisnic Sinulation/Vibration

Operatior (Sinuiated High Energy Line Break Conditions)
Operation (Sinulated Post-HELB Conaitions)

Operation (incluaing time response)

Inspection

2.10 Type Test Data

2.10.1

Objective

The objective of this test program is to demonstrate, enploying
the recormended practices of Reg. Guide 1.89 (IEEE 323-1974)
and Reg. Guide 1.100 (IEEE 344-1975), the capability of the
electronic differential pressure transmitters to perform their
safety related functions scribed in EQDP 1.7 while exposed to
the environmments defined in £DQP Section 1.8.

2.10.2 Equipment Tested

Three [TT Barton Model 764 Differential Prassure Transmitters

vere subjected to the test environnents of the sequence shown
in Section 2.9.

2.10.3 Test Surmary

2.10.3.1 Nomal Environnent Testing

Operation of the differential pressure transunitters
under nomal/abnornal environment conditions 15
reflected by calibrations and temperature

conpensations perforned on a production basis.
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2.10.3.2

2.10.3.3

2.10.3.4

WESTINGHOUSE CLASS 3
Simulated Aging

The units were pre-conditioned to a simulated ten
year aged condition prior to subjecting them to the
dgesign basis seismic event and nigh energy line break
simulations. The aged condition was achieved by
separate phases of mechanical cycling, acce erated
thermal aging and gamma radiation dose aquivalent to
the ten year normal gamma dose plus the design basis
accident gamma dose plus the jamma equivalent beta
dose. Througnout the pre-conditioning phases the
transmitter outputs were monitored and recorded.

Seismic Tests

The seismic testing employed multi-axis multi-fre-

quency inputs in accordance with Reg. auide 1.100
(IEEE-344-1975). The generic required response spec-

tra (Figures la ‘Eru 1c) contains significant margin 4
with respect to any single plant application

referencing this program(]). tEach piant should

compare to the required response spectra (RRS) to

assure that a 10 percent margin exists based on their

actual plant location.

High Energy Line Break/Post HELB Simulation

The differential pressure transmitters were subjected
to the HELB simulation profile of Figure 4. Follow-
ing the 420°F temperature peak, the temperature
gradually declines to 250°F and is held at satu-
rated steam conditions for 15 days, simulating a four
month period of post-HELB operation.



WESTINGHOUSE CLASS 3

2.10.4 Conclusion

2.11

2.12

0392Q:1

The qualification status of Qualification Grour A Differen-
tial Pressure Transmitters is demonstrated by the comple-
tion of the simuiated aging and design Dasis event
condition testing described herein anu reported in
Reference 1.

Section 2 Notes

(1) The generic tests completed Dy Westinghouse empioy
parameters designed to envelope a number of piant
applications. Margin is a plant specific naran. -
and will be established oy tne applicant.

References

N Skeers, D. M., Phillips, R. J., Black, J. P.,
Rygg, D. E., "E‘Eﬁpment Qualification Test Report
Differential Pressure Transmitters - Qualification
Group A (Sesimic and Environmental Testing)
WCAP-8687-Supp. 2-EQ3A (Proprietary).



b26£0

TABLE 1

ACTUAL QUALIFICATION TEST CONDITIONS

QuAL
EQUIPMENT (1) LOCATION MANUFACTURE R ABNORMAL /ACCIDENT ENVIRONMENTAL EXTREMES OPERABILITY ACCURACY(%)  QUAL OQUAL  OUAL  PROGRAM
SYSTEM/CATEGORY  STRUCTURE /AREA TYPE /MODEL PARAME TER SPECIFIED (2)  QUALIFIED REQ DEM  REQ (3) DEM LIFE(A) METHOD Re¥ STATUS
Pressurizer Contaimment Barton Temperature 420°F Post Same +15 Same 10 Seq. Est- Comoleted
level Bldg. /outside 764 (5) Pressure 57 psig DBt yrs. Test !
transmitter/ missile shield Rei. humidity 1002 4 Mo.
PAMS/ Radiation 5x10"R( 1)
(ategory 4 QHOBIN g)
Chemistry 2500 ppm

480,

NaOH

10.7 pH
Steam Gen. Containment Barton Temperature 'm 420°F Trip Same +10 Same 10 Seq. tS% - Completed
level B1dg. /outside 764 (5) Pressure 57 psig <$ (6) yrs. lest 3
transmitter/ missile shield Rel. humidity 1003 min
PAM's, RPS/ Radiation SllO’ll('l
Category a 9!'08“(15)

Chemistry 2500 ppm Post Same 15 Same

H3w3 DBt

NaOH 4 Mo.

10.7 pH

Notes: (n

For definition of the equipment category, refer to NUREG-0588 “Interim Staff Position on Environmental Qualification of Safety Related
Equipment Electrical Equipment,” Appendix E Section -

Plant specitic envirommental parameters are to be inserted by the applicant.

The accuracies are changes in the transmitter accuracy due to severe environments. The error during normal and abnormal conditions 1s i1 of
span. These errors do not include drift or signal processing inaccuracies.

Qualified life is based on a service condition of 104°F (40°C).
Serial numbers qualified are defined in the test report.

For the D2 and D3 Steam Generators the required and demonstrated accuracy is +5%, -15%.
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