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. EQUIPMENT 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 (Section 1) defines the assumed
limits for the equipment qualification and constitute
interface requirements to the user.

Pifferential Pressure Transmitters: Qualification Group B
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Nuclear Safety Department

. WESTINGHOUSE ELECTRIC CORPORATION

NUCLEAR ENERGY SYSTEMS
‘ le
80n71667£-

P.0. BOX 355
PITTSBURGH, PENNSYLVANIA 15230



1.0

1.1

1.2

1.3

1.4

1.5

1.6

5252A

EQDP-ESE-4
Rev 2 5/80

SECTION 1 - SPECIFICATIONS

PERFORMANCE SPECIFICATIONS
Electrical Requirements

1.1.1 Voltage: 40 VDC + 1V
1.1.2 Frequency: N/A

1.1.3 Load: 4 - 20 ma

1.1.4 Electromagnetic Interference: +0.5% (p-p) of output span
in frequency range which could affect downstream modules.

1.1.5 Other: None
Installation Requirements: Wall mounted as per Reference 1.

Auxiliary Devices: Pressure Sensors (included in test program':
Process Protection System (EQDP-ESE-13)

Preventative Maintenance Schedule: The details of any preventative
maintenance schedule, assumed in establishing the qualified life,
will be specified in this section on completion of the Westinghouse
Aging Evaluation program.

vesign Life: 40 years

Operating Cycles (expected number of cycles during design life,
including test): Continuous duty.
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1.7 Performance Requirements 1nr‘b); Refueling Water Storage Tank Level
p—— — —— - ——————— — — N - e e e e ey
. . . : (a) ! (a)
Containment DBE Conditions Post DBE Conditions
Normal Ahnormal Test g R ket
]
Parameter Tonditions Conditions Conditions FLB/SLB LOCA Seismic | FLB/.LB LOCA Seismic
. d * - ’ : o
e orioesties — — PN NEEIICEITE. E— PN E———— ’ t sy — - ENS——
| | 71 |
1.7.1 Time requirement Continuous {  Included [ N/A ’ N/A | N/A Event N/A I Continuous Cont inuous
\
under normal } Duration l i
1
] !
| | ] | |
1.7.2 | Performance (c) ¢ 1x | | | Note d + 1% 1%
| | l | | | | |
requirement 1 Sec | l ! i } l 1 Sec 1 Sec
LT TG TR I LR Fae i e
. (b) ) " ! ‘ i |
1.8 Fnvircomental Conditions for Same Function ‘ | | ‘ ' |
i | | | 1 |
= : l ' ' -y e
1.8.1 ‘ Temperature ( F) 50 120 | Included ! Ambhient ‘ ! Ambient Ambient
! | - ! ! . -
under normal | ‘ Conditions l Conditions Conditions
| | !
| ' |
| { i
| ! |
1.8.2 Pressure (psiq) | 0n : ; | :
. | ‘,
1.8.3 | Humidity (% RH) | 0- 95 | %
? | x |
1.8.4 | Radiation (R) | <400 | ‘
: | i ! ‘
1.8.5 l Chemircal None | | !
| i | i | .
| : ' | | !
i ] | |
1..6 | vibration | None ! ‘ i | 4
] )
| | | i
l ‘ | | ! :
1.8.7 | Acreleration (q) | None " | | | l
b | | I | 1 5 | et
Notes: (a) DBE is the Design Basis fvent
{(h Margin is not included in the parameters spec ified in this section
{c) Reference accuracy and time response sper ified
{d) Continued operation required, no spec ified accuracy
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SECTION 2 - QUALIFICATION BY TEST

2.0 TEST PLAN

2.1 Equipment Description: Barton (Lot #3) Pressure Transmitters (See

Section 2.10.2)

~no
.
~N

Number Tested: Four (4) units

2.3 Mounting: As described in Reference 1.

2.4 Connections: a) Electrical Connections, Two Wires,
b) Process Connections, Capillary Tube
2.5 Aging Simulation Procedure

By a separa.e component test program as described by Subprogram ks

of Appendix B to WCAP-8587

5252A
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Note

e " I 3 \
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See Section 7
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This section identifies the parameters req ired to be measured

during the test sequence(s).

o
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2.7.4

Category

~o N N N N ~N
. . . - . .
NN N N N N
. . . . » .
e T
. . . . .
wn © ) ~N L d

N

Cateqgory

~N N

-~

NN NN
. . . . .

] ~J
. . . . .
~No o N NN
. . . . o
(5 . I - T U I

Category

2.7.3.1
el 3ull
2t 3.3
2.7.3.4

Category

2.7.4.1
2.7.4.2
2.7.4.3
2.7.4.4

I - Environment

Temperature

Pressure

Moisture

Gas Composition
Seismic Acceleration
Time

Required

A,B

II - Input Electrical Characteristics

Voltage
Current
Frequency
Power
Other

II1 - Fluid Characteristics

Chemical Composition
Flow Rate

Spray

Temperature

IV - Radiological Features
Energy Type
Energy Level

Dose Rate
Integratad Dose

10

A,B

Not
Required

» P h D ™

A,B
A,B
A,B
A,B

A,B
A,B
A,B
A,B
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Not
Required Required

2.7.5 Category V - Electrical

Characteristics

2.7.5.1 Insulation Resistance A,B

2.7.5.2 Output Voltage A,B

2.7.5.3 Output Current A,B

2.7.5.4 OQutput Power A,B

2.7.5.5 Response Time A B

2.7.5.6 Frequency Characteristics A,.B

2.7.5.7 Simulated Load A.B
2.7.6 Category VI - Mechanical

Characteristics

2.7.6.1 Thrust AR

2.7.6 Torque A.B

2.7.6.3 Time A.B

2.7.6.4 Load Profile A.B

2.7.7 Category VII - Auxiliary Equipment

None

A: Operational Test, Ncrmal and Abnormal Conditions

B: Seismic Tasting

—
—
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Test Sequence Preferred

This section identifies the preferred test sequence as specified in
[EEE-323-74.,

2.8.1 Inspection of Test Item

2.8.2 Operation (Norma! Condition)

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

Z2.8.5 Seismic

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

2.8.8 Inspection

Test Sequence Actual

This section identifies the actual test sequence(s) which, in
total, constitutes the overall qualificatio. program ror this
equipment. The separate subsmactions indicate tne separate test
sequences completed on differing, but essential'y identical, equip-
ment and/or components. The justification for employing anything
other than the preferred sequence 1s as follows;

The DBE is simulated by the Seismic Test sequence of Sec-

tion 2.9.1. The HELB Tests (Section 2.8.6 and 2.8.7) nave oeen
excluded since the Group B Differential Pressure Transmitters are
not exposed to the HELB environment due to their location. The
production test of Section 2.9.2 is performed on all production
units to verify their performance at normal and abnormal tempera-
tures of 800F and 1300F respectively as well as providing a

check on the peak-to-peak noise level. The Abnormal Extremes Test
of Section 2.9.2 was performed on similar equipment as permitted by
1EEE-323-74 Section 6.3.2(3). The aging test empioys the pre-
ferred test sequence (Section 2.8 excluding HELB and Abnormal
Extremes Sections 2.8.6, 2.8.7, and 2.8.3) on a representative

12
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sample of components from the Group B Differential Pressur. .rans-
mitters. The Aging Teste will demonstrate that during the quali-
fied 1ife there are no in-service aging mechanisms capable of
reducing the capability of the Group B Different ial Pressure Trans-
mitters to perform during or after a seismic event. As a conse-
quence, the seismic testing on the un-aged Group B Differential
Pressure Transmitters, is not prejudiced by any in-service aging

mechanisms,

Step Notes

2.9.1 Seismic Test Sequence
2.8.1
2.8.2 Seismic (DBE) test sequence
2.8.5
2.8.8

2.9 2 Production Test Sequence

2.8.1 Calibration performed at 80°F and 130°F
€2 completes a performance test on all
2.8,3 production units

2.8.8

2.9.3 Environmental Test Sequence

2.8.1 Environmental type test sequence on simi)ar
2.8.2 piece of equipment as permitted by

2.8.3 IEEE-323-74 Section 6.3.2(3).

2.8.4

2.9.4 Aging Test Sequence

2.8.1 Aging to be addressed by separate testing as
2.8.2 described in Subprogram C of Appendix B to
2.8.4 WCAP-8587
2.8.5
2.8.8

13
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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
(1EEE-323-1974) and Reg. Guide 1.100 (IEEE 344-1975), the
capability of the Differential Pressure Transmitters
(Qualification Group B) to complete their safety related
functions described in EQDP Section 1.7 while exposed to the
appiicable environments defined in EQDP Section 1.8,

2.10.2 Equipment Tested
2.10.2.1 Normal Environment Testing

The normal environment calibration tests are

performed on each production transmitter,
2.10.2.2 Seismic Testing

Four Barton (Lot #3) Differential Pressure
Transmitters (Qualification Group B) were tested.
For more details see Table 1 of Reference 1.

2.10.2.3 Aging Evaluation Program
A representative sample of critica! components
from the Differential Prussure Transmitters will
be included in Subprogram C of the Aging

Evaluation Program described in Appendix B to WCAP
8587.

14
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2.10.3 Test Summary

5252A

2.10.3.1

2.10.3.2

Normal and Abnormal Environment Testing

Westinghouse requires that the Qualification Group
B Differential Pressure Transmitters be located
such that they do not experience a consequent
adverse environment when required to operate fol-
lowing a high energy line break either inside or
outside contai-ment. Therafore the only environ-
mental testing required is to demonstrate equip-
ment capabilities under normal and abnormal

extremes.

Reference 2 summarizes the results of availabie
radiation testing of organic and inorganic mate-
rials and justifies that, for radiation doses less
than 104 rads, no deterioration in material
structural properties is detectable. As a conse-
quence, a radiation simulation is not required on
this equipment, since estimated in-service radia-
tion doses will not prejudice the capability of
the equipment to perform under design basis event
(i.e, seismic event) conditions,

Westinghouse requires a calibration at 80°F and
130°F and a noise check on every production

unit., Time response and ability to meet perfor-
mance requirements at 95% RH have been verified by
type test.

Seisn ~ Tests

The single design basis event capable of producing
an adverse environment at the equipment location
is a seismic event. The seismic testing reported

15
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in Reference 1 was completed on new equipment
employing multi-axis multi-frequency inputs in
accordance with Reg. Guide 1.100 (IEEE-344-1975).
The generic required response spectra (Figure 1)
contains significant margin with respect to any
single plant application referencing tnis pro-
gram(1),

Aging Evaluation

Subprogram C of the Westinghouse Aging Evaluation
Program (Appendix B, WCAP 8587) will incorporate a
representative sample of components from the
Qualification Group B Differential Pressure
fransmitters. This program is currentiy in
progress and will be reported in WCAP-8587,
Supplement 2, Appendix A, (Non-Proprietary),
WCAP-8687, Supplement 2, Appendix A, (Proprie-
tary). The objective of Subprogram C is to demon-
strate that during the qualified life tnere are no
in-service aging mechanisms capable of reducing
the capability of the Qualification Group B Dif-
ferential Pressure Transmitters to perform during
or after a seismic event. As a consequence, the
seismic testing on the un-aged transmitters
descrioed above, is not prejudiced by any
in-service aging mechanism.

2.10.4 Conclusion

The demonstrated qualified life of the Qualification
Group B Differential Pressure Transmitters will oe
established by Subprogram C of the Westingnouse Aging
Evaluation Program. The results of the aging program,
together with the seismic and environmental testing

16
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described herein, demonstrate the qualification of the
Group B Differential Pressure Transmitters employing the
practices recommended by Reg. Guide 1.89 and 1.100.

- 4| Section 2 Notes

(1) The generic tests completed by Westinghouse employ para-
meters designed to envelope a number of plant applica-
tions. Margin is a plant specific parameter and will be
established by the applicant.
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SECTION 3 AND 4 QUALIFICATION BY EXPERIENCE AND/OR ANALYSIS

Westinghouse does not employ operating experience or analysis in suppor
of the qualification program for the Differe~*ial Pressure Transmitters

- Qualification Group B.
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