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EQUIPMENT QUALIFICATION DATA PACKAGE

This document contains information, relative to

the qualification of the equipment identified below
in accordance wit: the methodolagy of WCAP-8587.
The Specification section (Section 1) defines the
assumed limits for the equipment qualification and
constitute interface requirements to the user.

Recorders: Post Accident Monitoring

APPROVED: ;,% ﬁg‘«—__——/

T. M. Anderson, Manager
Nuclear Safety Department

WESTINGHOUSE ELECTRIC CORPORATION
NUCLEAR ENERGY SYSTEMS
P.0. BOX 355
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‘ SECTION 1 - SPECIFICATIONS
1.0 PERFORMANCE SPECIFICATIONS
’ 1.1 Electrical Requirements
1.1.1 Voltage: 118 +2% VAC (Power), 0-10 VDC (siynal)
1.1.2 Frequency: 60 or 0.5 Hz
o
1.1.3  Load: N/A
1.1.4 Electromagnetic Interference: N/A

1.1.5 Other: N/A

1.2 Installation Requirements: Installed in seismicaily qualified
structure, in a controlled environment per Reference | Y

. 1.3 Auxiliary Devices: None

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

1.5 Design Life: 40 years

1.6 Operating Cycles (Expected number of cylces during design life
including test): Continuous Duty

N

5277A



el

Jr-coc-
Rev. 2 5/80

L

TAA0QR PA|J10adS |PWUOU BYY SB BWRS Y] AT SAWBIJXI |PWIOUqE Y]

‘PAIRI0| BJR SABPA0IAY YT YOLYM UL eIUR Y] 403 JYAH 31 sse|) e Buiaey sjueid u0j ‘udnamoy ¢ adogaaul ‘1 aunby -
1 l - 3 P
*ARando0 paly1a3ds ou *padinbas uoiiesado panuijuo) )
TU0L303S Sty JOo Suajaweded ayjl ul papniout jou sy uibaey 'q
“Juaal siseg ubisag ay3 st 380 P 0N
o 1% 4. N Sl 7 e -gﬁinltl-qi !
g 2 614 | O auoy | (B)uoryesaiaddy | /°8°1
auvoy | JUON BUON _ uotIeaqip | 9°8°1
| |
m , _
_ _ auoN m auoN auoN | speatwayy | 67901
i | |
_ m W |
_ _ avoN | auon | 00b > | (¥) woryeipey | pgl
_ u _ _ .
| “ _ , _
Wwatque | POION | 96 - 0f | (W x) Aapruny | gogey
| |
0 “ 0 0 (61sd) aanssaag | 2°8°1
1
SUOLILPUOD | SUDLIIPUOD | SUOLTLPUOD SUOL 3 1LPUod SU0L 31 puod
PUETE 3 JU3 | qur uat que JuUa L que _h TuUa | Que U3 | que p 210N 08 - 09 :ov aanyeaadws | 1'8°1
: “ o !
ﬂ :vco.uucf WES J0J SUOLILPUD) |PJUBWUOLLAUT  §°]
‘ ~ 3 '
Adeandoe | Aavandoe Aavanioe RUETTENTR N
ueds xG'p + |Pwaou se {PWwaou Se ) 210N |PWiou se |Pwaou SP ueds x6°p + Jueds x50 + uPws0adgd | 2771
uoLeanp uol jeanp uot Jeanp
SPONUL V0D | SNONULJUOD | SNONUL JU0D juana UETE] JUINS ¥/N SN0y 21 | snenuiuo) huswaainbad awi] | 1771
IWST3S ¥I01 CRVERT] JINS13S v201 §1S/873 | SUOLII;UO) | SUOLIIPUD) | SUGL1IpPUD) FERETINCY]
159] | PuAOUqQy | Pwa0N
<y - e i s et JUAW | P JU0)
{ .wmw‘._lu.,w,:ou 380 1504 (#)SUC111PUD) 380 _ |

butpaoiay SuWvd f(q)40i .L:w!.t:cru ‘mwemlgcu;h.a M |

4%



1.9 Qualified Life:

The demonstrated qualified life will be speci

in this section on completion of Subprogram C of

the

Aging Evaluation Program (Appendix B tc WCAP-8587).

1.10 Remarks:

5277A
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2.1

2.2

2.3

2.4
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SECTION 2 - QUALIFICATION BY TEST

TEST PLAN

Equipment Description: Westinghouse CID Optimac Recorders (two and
three pen) (See Section 2.10.2)

Number Tested: Lot test performed on eight (8) units
Mounting: As described in Reference 1

Connections: Power and signal lead to terminal board
Aging Simulation Procedure:

By a separate component test program as described by Subprogram (
of Appendix B to WCAP-8587.

5277A
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2.6‘Il'

imulated “®yice Conditions'

2.6.

2.6.

2.6,

2.6,

Temperature (OF)
Pressure (psig)
Humidity (% RH)
Radiation (R)
Chemicals
Vibration

Acceleration (g)

(1)

ambient

None

None

None

None

Conta’nment

Abnormal Test

Fiqure 3 N/A

Figure 3
None
None
None

None

Seismic HELB

ambient N/A

ambient

None

None

5 0OBE's

TRS>RRS

Post-HELB

N/A

A3y
S1-353-4003
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2.7 Measured Variables

This section identi’ies the parameters required to be measured during

the test sequence(s).

Not
2.7.1 Category I - Environment Required Required
2.7.1.1 Temperature B
2.7.1.2 Pressure A,B
2.7.1.3 Moisture B
2.7.1.4 Gas Composition A,B
2.7.1.5 Seismic Acceleration
2.7.1.6 Time A,B
2.7.2 Category Il - Input Electrical Characteristics
2.7.2.1 Voltage A,B
2.7.2.2 Current A,B
2.7.2.3 Frequency B A
2.7.2.4 Power A,B
2.7.2.5 Other A,B
2.7.3 Category IIl - Flu®d Characteristics
2.7.3.1 Chemical Composition A,B
2.7.3.2 Flow Rate A,B
2.7.3.3 Spray A,B
2.7.3.4 Temperature A,B
2.7.4 Category IV - Radiological Features
2.7.4.1 Energy Type A.B
2.7.4,2 Cnergy Level AR
2.7.4,.3 Dose Rate 4,8
2.7.2.4 Integrated Dose A,B

-
/
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2.72.9

2.7.6

2.7.7

A: Seismic Test

Category V - Electrical
Characteristics

7.5.1
o7:9.2
o7.5.3
o728
o7s5.
ol o9
o7 s8s

NN N NN
(% LB -

~N O

Insulation Resistance
Output Voltage

Qutput Current

Output Power

Response Time

Frequency Characteristics
Simulated Load

Category VI - Mechanical

Characteristics

~nN

o o8
.7.6.
70,
.7.6.

) ..

N NN N

S ow

Thrust
Torque

Time

Load Profile

Category VII - Auxiliary Equipment

Nor.e

B: O»serational Test, Abnormal Conditions

2.8 Test Sequence Preferred

EQDP-ESE-15
Rev 2 5/80

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

PR
A,B
A,B
A,B

. This section identifies the preferred test sequence as specified in

[EEE-323-74,

5277A

2.8.1
2.8.2
2.8.3
2.8.4
2.8.5
2.8.6

Inspection o Tact Té~-.

Operation (Normal Condition)

Operation (Performance Specifications Extemes, Section 1)

Simulated Aging

Scismic
Opera

2% (S

8

ilated High Energy Line Break Conditions)
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2.8.7 Operation (Simulated Post HELB Conditious)
2.8.8 Inspection

2.9 Test Sequence Actual(2)

This section identifies the actual test sequence(s) which, in total,
constitutes the overall qualification program for this equipment. The
separate subsections indicate the separate test sequences compieted on
differing, but essentially identical, equipment and/or components. The
justification for employing anything other than the preferred sequence
is as follows;

The DBE is simulated during the Environmental and Seismic Test Sequence
of Section 2.9.1. The HELB Tests {Sections 2.8.6 and 2.8.7) have been
excluded since the recorders are not exposed to the HELB environment due
to their location. The aging test employs the preferred sequence test
(Section 2.8 excluding HELB and Abnormal Extremes Sections 2.8.6, 2.8.7,
and 2.8.3) on a representative sample of components from the recorders.
The Aging Tests will demonstrate that during the qualified life there
are no in-service aging mechanisms capable of reducing the capability of
the recorders to perform during or after a seismic event. As a
consequence, the seismic testing on the un-aged recorders, is not
prejudiced by any in-service aging mechanisms.

Step Notes

2.9:3 Environmental and Seismic Test Sequence
2.8.1
2.8.2
2.8.3 ( The justification for the exclusion of aging from
2.8.5 ) this test sequence is given in Section 2.10.3.3.
2.8.8

5277A



‘ Step

2.9.2
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Notes

Aging Test Sequence

2.
2.
2.
2.
r

8.1
8.2

8.4 Aging to be addressed by separate testing as described
8.5 )in Subprogram C of Appendix B to WCAP-8587.

8.8

2.10 Type Test Data

5277A

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 Post Accident Monitoring Recorders to

complete their safety related functions described in EQDP
Section 1.7 while exposed to the applicable environments
defined in EQDP Section 1.8.

2.10.2.1

2.10.2.2

.2 Equipment Tested

Environmental and Seismic Testing

The equipment that was tested is the 2 and 3 Pen
Post Accident Monitoring Recorders from Lot
Numbers 1 and 2 (see Reference 1 for more details).

Aging Evaluation Program

A representative sample of critical components
from the Post Accident Monitoring Recorders will
be inciuded in Subprogram C of the Aging Evalua-

tion Program described in Apperdix B to WCAP-8587.

10
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2.10.3 Test Summary

52774

2.10.3.1 Ernvironment Test

Westinghouse requires that the Post Accident
Monitoring Recorders be located such that they do
not experience a consequent adverse environment
when required to operate following a high energy
line break either inside or outside containment.
Therefore the only environmental testing required,
is to demonstrate equipment capability under
normal and abnormal environmental extremes.

Reference 2 summarizes the results of available
radiation testing of organic and inorganic
materials and justifies that, for radiation doses
less than 104 rads, no deterioration in material
structural properties is detectable. As a
consequence, a radiation 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 designed to demonstrate the capability of the
Post Accident Monitoring Recorders tc meet the
safety-related performance requirements speciried
in EQDP Section 1.7 when exposed to the variations
in *amperature, humidity, voltage and frequency
specified by Figure 3. The testing successfully
demonstrated the specified safety related
requirements. Additional margin was, furthermore,
included in this test by submitting the equipment
to a double cycle ¢f electrical and environmental
extremes as described by Figure 3. This test is
11
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2.10.3.2

2.10.3.3
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considered to satisfactorily demonstrate the Post
Accident Monitoring Recorders 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).

Seismic Tests

The single design basis event capable of producing
an adverse environment a. the eguipment location
is a seismic event., The seismic testing reported
in Reference 1 was completed on new equioment
employing muliti-axis multifrequency inputs in
accordance with Reg. Guide 1.100 (IEEE-344-1975).
The generic regquired response spectrum (Figure 2)
contains significant margin with respect to any
single plant application referencing this pro-
gram,(1)

Aging Evaluation

Subpregram C of the Westingnouse Aging Evaluation
Program (Appendix B, WCAP-8587) will incorporated
a representative sample of components frcm the
Recorders. This program is currently in progress
and will be reported in WCAP-8587 Supplement 2,
Appendix A (Non-Proprietary), WCAP-8687 Supplement
2, Appendix A (Proprietary). The objective of
Subprogram C is to demonstrate tnat during the
qualified life there are no in-service aging
mechanisms capable of reducing the capability of
the Recorders to perform during or after a seismic

12
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event. As a consequence, the seismic testing on
the full Recorders described above, is not
prejudiced by an in-service aging mechanism.

2.10.4 Conclusion

The demonstrated qualified life of the Recorders will oe
established by Subprogram C of the Westinghouse Aging Fvalu-
ation Program. The results of the aging program, together
with the seismic and environmental testing described herein,
demonstrate the qualification of the Recorders employing the
practices recommended by Reg. Guide 1.89 and 1.100.

2.11 Seciion 2 Nctes

(1) The generic tests completed by Westinghouse employ
parameters designed to envelope a number of plant
applications. Margii is a plant specific parameter and will
be established by che applicant.

2.12 References

1. McElhaney, D. L., Miller, R. B. “"Equipment Qualification Test Reporti
Recorders (Post Accident Monitoring) (Environmental and Seismic
Design Verification)" WCAP-8687-Supp 2 - EIOA (Proprietary)
WCAP-8587-Supp 2 - E10A (Non-Proprietary), May 1980.

Damerow, F. W., "Effects of Gamma Radiation Doses Below 104 Rads
on the Mechanical Properties of Materials," WCAP-9741 (Non-Proprie-
tary), (Currently in Progress).
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SECTIONS 3 AND 4 QUALIFICATION BY EXPERIENCE AND/OR ANALYSIS

¢

Westinghouse dees not employ operating experience or analysis in support
of the qualification program for the Post Accident Monitoring Recorders.

14
5277A



Rev. 2 5/80

EQDP-ESE-15

JUBWILIRIUOY) ANISINE) SIUAWIUONIAUTF PIsOIu] - Aupiuny snsiap aamesadwa) | ainbiy

QAW
\

02 001
/
\

%//%%%7///%
VAN
SEEEE | /////%////// \

NN

(4p) IHNLVHICWIL 87TN8 AHO

IVWHON —~ NOILVTIIN3A 2

TYWHON — ONINOI IONOD HIV |
anN3IO I

(LN33H3d) ALIQINNH 3AIIVYI3Y




EQDP-ESE-15
Rev. 2 5/80

102

ACCELERATION (g)
s—.

I |
5% DAMPING

-

100
100 2

Figure 2 Required Response
(Note: OBE Requir

4 6 8 10! 2 4 6 8 10°
FREQ! ENCY (Hz)

Spectrum (RRS) for Safe Shutdown Earthquake (SSE)
ed Response Spectrum = 0.5 SSE RRS)



EQDP-ESE-15

Rev, 2 5/80
---------- Tmax: Hmin
TEMPERATURE/ SREERE
HUMIDITY
------ T AT Hpax
VOLTAGE
““““ VMIN
! I A S . - > - Mmax
i
?
FREQUENCY =——— -~ ‘ e
i
'l
l

S

| |

| | | | |

‘ e 12—ttt 12—t | 2 ] 2
HOURS

Figure 3 Verification Test Profile



