EQUIPMENT QUALIFICATION DATA PACKAGE

This document contains in‘ormation, relative to
the qualification of the equipment idcntified
below, in accordance with the methodoloogy of WCAP
8587, 'he Specification section (Section 1)
defines the assumed limits fcr the equipment
qualification and constitute interface
requirements to the user,

PROCESS PROTECTION SYSTEM

APPROVED: -

., Andérson, manager
Nuclear Safety Department

Westinghouse Electric Corporation
Nuclear Energy Cystems
P.0. Box 355
Pittsburgh, Pennsylvania 15230
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SECTION 1 - SPECIFICATIONS
PERFORMANCE SPECIFICATIONS
Electrical Requirement:

1.1.1 Voltage: 118 + 5% VAC
1.042 Frequency: 60 + 3% Hz; 5X max, harmonic distortion
14349 Lend: 21,5 amp, max, steady state; inrush 10 times
steady state
1.1.4 Clectromagnetic Interference: reak to peak S/N ratio 200:1
1.1.% Other: N/B

Installation Requirements: Irnstallation in accordance with
W drawings 8797032 and £797034,

Auxiliary Devi~es: Field mounted process sensors, Solid State
Protection System, Nuclear Instrumentation System, various EQDP's.

Presentative Maintenance Schedule: The details of any pieventa-
tive maintenance schedule, assimed in establishing the qualified
life, will be specified in this section on completion of the West-
inghouse Agirg Evaluation Program,

Design Life: 40 years

Operating Cycles (Expected number of ¢ cles during design life,
including test) _onti ‘ous
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1.7 Performance kequ)rements fa'(b}; Al safély relatad functions
Containment OBE Concitions!a) Post DBE Conditions(a)
Norma! Abnormal Tect
Par ameter Corditions Conditions  Comditisms FLB/SLA LOCA Seismic  fi8/S18  Lo%8 Seismic
1.7.1  Time requiramsnt Continuous 12 hours N/R Lyent tvent fvent Comuinuous  Continuorc  Contingous
duration gurat ron durat ion
1.7.2 Performance
requirement Note ¢ Note d Note ¢ Note ¢ e ¢ Note ¢ Note ¢ Note ¢
1.8 Environmental Conditions for Same Function“’)
1.8.1 Temperature(%F) 60-89 Fig. 1 Amb ient Awbient “abient Amb ient Amb i ent Amb i ent
Conditions Conditions Condgitions Conditions Conditions
1.8.2 Pressure (psig} 0 0 0
1.8.3 Humidity (¥ RH) 30-50 Fig. 1 Amb ient
1.8.4 Radiation (R) <400 None None
1.8.5 Chemicals None None None
1.8.6 Vibration None None Rone
1.8.7 Acceleration {g) Nor. None See Section
2. 1N.3.2
Notes: a: DBE is the Design Basis Event.
b: Margin is not included in the parameters of this section,
«: Channel accuracy + 0.5% span, time response of 0.1 secs for a bistable output trip to an input step change.
d: Chanwrl accuracy + 1.0% span, time response as c).
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1.9 Qualified Lite: The onstrat_d qualified 1ife will be specified

in this section on completion of Subprogram C of the Westinghouse

Aging Evaluation Program, (Appendix B to WCAP-85¢

1,10 Remarks: None
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SECTION 2 - QUALIFICATION BY TEST

2.V TEST PLAN

Lud Equipment Description: Westinghouse-1SD Model 7300 rack mounted

equizmnent. NIS and N-16 subsystems, 2-bay and 3-bay cabinets

2.2 Number lested: Type test on one (1) of each egquipnent type

2,3 Mourting: Cabinet-floor mounted with bolts, cards-mounted in card

franes,

Connections: Power and field wires to terminal strips. Output to

~
>

mult conductor cables.
2.5 Agyng Sim. t.on Procedure:

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

7909A
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2.6 Service Conditions to be Simulated by Test i

{ontaimment

Normal ~ Abnormal _ Test  Seismic  HELB  Post-HELB
2.6.1 Temp. (°F) Ambient Fig. 2 N/A Amb i ent /A N/A
2.6.2 Pressure {psig) 0 i 0
2.6.3 Humnidity (X RH) Ambien: Fig. 2 Ambient
2.6.4 Radiation (R) None None None
2.6.5 Chemicals None None None
2.6.6 “ibration None None None
2.6.7 Acceleration {g9) None fNone See Section

2.10.3.2
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Measured Variables
This section identifies the parameters required to be measured during .
the test sequence(s).
2.7.1 Category I - Environment Required Not Required
2.7.1.1 Temperature B A
2.7.1.2 Pressure A,B
2.7.1.3 Moisture 8 A
2.7.1.4 Composition A8
2.7.1.5 Seismic Acceleration i B
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 AB
2.7.2.3 Frequency A.B
2.7.2.4 Power AB
2.7.2.5 Other A,B

2.7.3 Category IIl - Fiuid 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 AB

2.7.4 Category iV - Radiological Features

2.7.4,1 Energy Type A B
2.7.4.2 Ene gy Level A.B
2.7.4.3 Dose Rate A,B
2.7.4.4 Integrated [~ ¢ A.B
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2.7.5

2.7.6
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Category V - Electrical Characteristics
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2
3
4
5
6
7

o o

Insulation Resistance
Output Voltage

Output Current

Output Power

Response Time

Frequency Characteristics
Simulated Load

Category VI - Mechanical Characteristics

2,7.6.1
2.7.6.2
2.7.6.3
2.7.6.4

Thrust
Torque

Time

Load Profile

Category VII - Auxiliary Equipment

None

A. Se’'=mic Test
8. 0 erational Test, Normal and Abnormal Conditions
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Required Not Required

A,B

A,B

AR
A,B
A,B
A,B
A,B

A,B
A,B
A,B
4,8
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Test Secuence Preferred

This section identifies the preferred test sequences as specificd in
JEEE-323-74

2.8.1 Inspection cf Test Item

2.8.2 Operation (Normal 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 3reak Conditions)
2.0.7 Operation (Simulated Post HELS Conditions)

2.8.8 Inspection

Test Sequence Actua

This section identifies the actual tes® sequence(s) which constitute
the qualification program for this equipment. The separate subsec-
tions indicate the separate test sequences completed on different,
but essentially identical, equipment and/or components, The justi-
fication for employing anything other than the preferred sequence is
provided below:

The DBE is simulated during the Environmental and Seismic Test
Sequence of Section 2.9.2. The HELB Tests (Sections 2.8.6 and
2.8.7) have been excluded since the 7300 Process Protection equip-
ment is not exposed to tne HELB environment due to their location,
The aging test employs the preferred test ..quence (Section 2.8)
excluding HELB and Abnormal Extremes (Sectinns 2.8.6, 2.8.7 and
2.8.3) on a representatave sample of -mponents from the process
protection system, The Aging Tests will demonstrate that during the
qualified life there are no in-serv.ce aging mechanisms c.pable of
reducing the capabi’ity of the process protection system to perform
during or after a seismic event, As 2 consequence, the seismic
testing on the un-aged 7300 Series Process Protection equipment is
not prejudiced by any in-service agirg mechanisms.

9




2.9.1

2.9.2

2.9.3

2.9.4
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Step Notes
Production Test Seauence
2.8.1
2.8.2 System test performed on all
2.8.8 production unite
Environmerta! Sequence
- M|
2.8.3 Abnormal envircnment simulation
2.8.8
Seismic Test Seouence
2.8
2,8.5 Seisinic Simulation
2.8.8
Aging Test Sequence
2.8.1
2.8.2 Aging to be addressed by separate testing as
2.8.4 described in Subprogram C of Appendix B to
2.8.5 WCAP-8587
2.t.8

10
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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 (1EFE-323-1974)
and Reg, Guide 1.100 (IEEE 344-1975), the capability of the
Process Protection System to perform its saf et y-rel ated func-
tion(s) described in EQDP Section 1.7 while exposed to the
applicable environments defined in EQDP Section 1.8,

2.10.2 Equipment Tested
2.10.2.1 Normal Enviromment Testing

A system test under normal environmental condi-
tions is performed on each Process Protection
System at the completion of the mani*“ ycturing
process.

2.10.2.2 Abnorma: Environment and Seismic Testing

Process Protection modules and camponents were
assembled in a test system configuration and
irstalled in a standard, three bay, 7300 series
process casinet, The modules selected fer the
test system were chosen to include at least one of
each module used in Westinghouse Nuclear Steam
Supply System Process Protection Systems, The
test system was designed to provide automat‘c
electrical exercising of many of the systam
modules during the abnormal environment test
cycles,

11
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2.10,3 Test Summary
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2.10,2.3

2.10.3.1
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Aging Evaluation Program

A representative sample of critical components
fram the Process Protection System will be
included in Subprogram C of the Aging Evaluation
Program described in Appendix B to WCAP-8587,

Enviromment Test

Westinghouse requires that the 7300 Series Process
Protection equipment be located such that it does
not experience a conseque t adverse enviromment
when required to operate following a high energy
line break either inside or outside contaimment,
Therefore the only ervironmental testing required
is to demonstrate equipment capability under nor-
mal and abnormal environmental extremes,

Reference 6 summarizes the results of available
radiation testiry of organic and inorganic mate-
rials and justifies that for radiation doses less
than 10% rads, no deterioraticn in material
structural properties is detectable. As a conse-
quence, irradialion 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.

The envirommental testing reported in Reference 1
is intended to demonstrate the capability of the
process protection modules, to meet the
safety-related performance requirements specified
in EQDP Section 1.7 when exposed to the variations

12
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in temperature, humidity, voltage and frequency
pecified by Figure 2. The modules and system

canponents were installed in a system
configuration designed to simulate typical
operating process channels. The testing

successful ly demonstrated the specified safety
related requirements, Additional margin was,
furthermore, included in this test by submitting
the equipment to two additonal cycles of electri-
cal and environmental extremes also described by
Figure 2. This test is considered to satisfac-
torily demonstrate the Procecs Protection system
capability to meet its safety-related functional
requirements when exposed to the specified
abnormal enviroments (EQDP Section 1.7) and the
permitted range of frequency and voltage varia-
tions (EQDP Section 1.1) in accordance with
1EEE-323-1974 Sectien 6.3.2.(2) and (3).

2.10.3.2 Seismic Tests

The single design basis event capable of producing an adverse
enviromment at the equipment location is a seismic event,
Followii 3 the abnormal environment testing of a.l modules.
the Nuclear Instrumentation/Nitrogen-16 subsystem modules and
componeris were subjected to a multi- axis, multi-freguency
inputs in accordance with requirementy of Reg. guide 1.:00
(1EEE 344-1975), as described in Reference 1. These mouvules
are of limited use 202 were qua'ified to a reduced envelop.
The seismi: iesting of 7300 series modu'es and cabinets
reported ir reforences . 3, 4 and 5 was campleted on new
equipment smploying singie-axis sine-beat (I1EEE-344-71) and
multi-gxis, multi-frequency inputs in accordance with Reg
Guide 1.100 (ICIE-344.-1975). Reference 2 describes testing
of the two and three bay cabinets, Frequenty and

13

7909A




EQDP-ESE-13
Rev, 2 1/81

acceleration figures for different locations in the cabinets
are compared with conditions tn which the 7300 series modul es
have been tested, Comparison of these envelopes indicates
that the “generic" qualification discussed in Reference 4
does not envelop all plants, Comparison must be done on a
nlant by plant basis.

2.10,3.3 Aging Evaluation

Subprogram C of the Westinghouse Aging Evaluation Program
(Appendix B, WCAP 8587) will incorporate a representative
sample of components from the Process Protection System.

This program is currently in progress and will be Reported in
WCAP-8587 Supplement 2, Appendix A, (Non-Proprietary) and
WCAP-8687, Supplement 2, Appendix A (Proprietary) . The
objective of Subprogram C is to demonstrate that during the
qualified 1ife there are no in-service aging mechani sms
capable of reducing the capability of the Process Protection
Gystem to perform during or after a seismic event,

2.10.4 Conclusion

The demonstrated qualified life of the Process Protection
System will be established by Subprogram C of the Westing-
house Aging Evaluation Program. The results of the aging
program, together with the seismic ard environmental testing
described herein, demonstrate the qualification of the Pro-
cess Protection Equipment, The qualification status of each
module is shown in Table 1.

NS P Lo P ey o et o R L,

2.11 Notes

(1) The generic tests completed by Westinghouse employ parameters
designed to erivelope a number of plant applications, Margin
is a plant specific parameter and will be established by the

applicant,

14
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SECTIONS 3 & 4 QUALIFICATION BY EXPERIENCE AND/OR ANALYSIS

Westinghouse does mnot employ operating experience or analysis in support
of the qualification program for the Process Protection System,

15
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QUALIFICATION STATUS OF PROCESS PROTECTION SYSTEM DEVICES

Seismically Qualified by References

through 5

Environmentally Qua'ified by Reference 1

NAL  Signal Comparator

NCH Function Generator
NCT  Channel Test

NLL Lead/Lag Amplifier
NLP  Loop Power Supply

Seismically and Er. i otogn

NIS Amplifier
N-16 Amplifier

Environmentally Qualified by Reference

NMD Multiplier/Divider

NRA  RTD Amplifier

NSA  Summing Amplifier

NTC  Temperature Channel Test
NT? Test Point

+al’y Qualified by Reference 1

NAI  Annunciator Interface
NAS  Auxiliary Solid Stete Relay

NCB Controller

NCD Controller Driver
NCI  Computer Input
ND!I Digital Input
NMT  Master Test

NPC  Potentiometer

7909A
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Field Cable Interface Panel
N-16 Detector Power Supply

NPL  Prom Logic

NQC  High Current Output
NQI  Quad Input

NOO Quad Output

NRC Relay

NSC Signal Converter
NTD Tracking Driver
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