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WESTINGHOUSE CLASS 3

SECTION 1 - SPECIFICATIONS

PERFORMANCE SPECIFICATIONS

Electrical Requirements

1.1.1 Voltage: 118 + 5% VAC

1.1.2 Frequency: 60 + 3% Hz; 5% max. harmonic distortion

1.1.3 Lpad: 21.5 amp., max. steady state; inrush 10 times
steady state

1.1.4  Electromagnetic Interference: None

1:1.5 Other: N/A

[nstallation Requirements: Installation in accordance with
W drawings 8797033 Revision 9 and
8797034 Revision 9.

Auxiliary Devices: Field mounted process sensors, Solid State
Protection System, Nuclear Instrumentation System, various EQDP's,

ESE-1 thru ESE-7, 16 or 17, 21, 27.

Preventative Mrintenance Schedule: As a result of the completion
of the Westinghouse Aging Evaluation Program (Phase 1, Short Term
Agina described in WCAP-8.s7 and “iscussed in WCAP-3687 Supplement

-

2, Appendix Al (Component Aging) Reference 7 and Appendix A2

(Materials Aging) Reference 8 (Proprietary), no maintenance beyond
that defined in the equipment instruction manual is required to

support the qualified life defined in Section 1.9,
Design Life: 40 years
Operating Cycles (Expected number of cycles during desian life,

including test): Continuous. Refer to Appendix Al of WCAP-8587,

Reference 7 for mechanical cycling of the potentiometer and relay.
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’ 1.7 Performance Requirements for Reactor Trip, Engineered Safeguard Functions and Post Accldent Monitoring
2
b
Contalnment DBE Conditions(a) Post DBE Conditions(a)
Norma Abnorma) Test
Parameler Conditions Conditions Conditions FLE/SLB LOCA Selsmic FLB/s18 LOCA Se fsmi
1.7.1 fime requirement Continuous 12 hours N/A Event tvent tvent Cont tnuous Cont Inuous tont inuous
duration duration duration
1.7.2 Performance
requirement Note € Note d Note C Note C Note ¢ Note ¢ Note « Note «
1.8 Environmente! Conditions for Same fn“u(‘uh(b)
1.8.1 Temperature( f) 60-80 Fig. 1 Amb lent Amb fent A lent Amb i ent Anb lent Ab lent
Conditions Condittons Conditions Conditions Conditions
1.8.2 Pressure (psig) Almos. Atmos. Atmos.
1.8.3  Humidity (X Rit) 30-50 Fig. 1 ambient
' 1.8.4 Radlatton (R) <400 None None
1.8.5 Chemicals None None None
1.8.6 Vibration None None None
1.8.7 Acceleration (g) None None See Section
2.10.3.2

Notes: a: DBE is the Design Basis Event.
b: Margin is nct included in the parameters of this section.
c: Channe)l accuracy + 0.5% span, time response of 0.1 secs for a bistable output trip to an Input step change.
d: Channe' ccuracy § 1.0% span, time response as c).
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and environmental tests were performed
it Westinghouse Advanced

Pennsylvania.

Fauioment Description: Westinghouse-ISD Model 7200 rack mounted

equipment, NIS and N-16 subsystems, 2-bay and 3-bay cabinets

2ol Number Tested: Type test on nne (1) of esach esquipment type
2.3 Mountinag: j?b'”?f-:‘Tﬂf nounted with ﬁn“ﬂ‘ ~ards-mounted 1n card
frames.
2.4 .onnections: Power and field wires to f?"v‘”i‘ strips. TUf?U’ Lo
a .
muilticonductor cables.
w.; 11 na Simi iY"\ﬁ Dvncod

vy 3 ,'):\,1‘,‘).t,'; ~-,m:pr\pn‘> ’i‘“r‘ nroqaram {fecerrihed by A]FOY"‘\QY‘]‘M " ~F

Append i x WCAP-8587 and renorted in Reference

- _79Nn9aAa-1
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WE” “NGHOUSE CLASS 3

est Data
Objective .

The objective of this gqualification test program is to demons-
q

Type

trate, employing the recommended practices of Regulatory Guide

1.89 (IEEE-323-1974) and Requlatory Guide 1.100 (IEEE-344-1975)

the structural integrity of the two and three bay configura-

tions of the 7300 Series Process Protection Systam Cabinets to

meet or exceed their safety ralated performance requirements .
described in EQDP Section 1.7 while subjected to simulated

abnormal environments and seismic service conditions defined in

EQDF Section 1.8. In addition, the tests will provide cabinet
amplification information “or use in demonstrating operabiiity

of the electrical davices mounted within.

Equipment Tested

2.10.2.1 Normal Environment Testing ‘
A system test under normal environmental condi-

tions is performed on each Process Protection

System at the completion of the manufacturing

process.

$+30.2.2 Abnorma1 Environment and Seismic Testing

Process Protection modules and components were ‘
assembled in a test system configuratic: and

installed in a standard, three bay, 7300 series
process cabinet. The modules selected for the

test system were chosen to include at least one of
each mndule used in Westinghouse Nuclear Steam

Supply System Process Protection Systems. The

test system was designed to provide automatic
electrical exercising of many of the system '
modules during the abnormal 2nvironment test

cycles.
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WESTINGHOUSE CLASS 3

Aging Evaluation Program

A representative sample of critical components
from the Process Protection System is included in
Subproaram C of the Aging Zvaluation Program
described in Appendix B8 to WCAP-8587 and repcrted

in Reference 7

Environment Test

Waestinghouse requires that the 7300 Series Process
Protection equipment be located such that it does
not experience a consequent adverse environment
when required to cperate following a high eneray
line break either inside or outside containment.
Therefore the only testing required is to
demonstrate aquipment capability under normal and
abnormal service conditions (temperature, humidity

ind A.C. Power VYoltage and frequency). (See Table

-~
b

Reference 6 summarizes the results of available
radiation testing of organic and inorganic ma. -
rials and justifies that for radiation doses less
than 104 rads, no deterioration in material
structural properties is detectable. As a conse-
juence, irradiation simulation is not required on
this equipment, since estimated in-service radia-
tion doses will not prejudice the zapability 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

(%)
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WESTINGHOUSE CLASS 3

process protection modules, 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 modules and system
components were installed in a system configura-
tion designed to simulate typical operating pro-

cess channels. The testing successfully demons-

trated the specified safety related requirements.

Additional margin was, furthermore, included

this test by submitting the equipment to two addi-

tional cycles of electrical and environmental

in

extremes also described by Figure 2. Because of

differences in indiviacual NSSS Process Protection

Systems, test results must be considered un a

plant specific basis to establish the qualifi

ca-

tion of a particular Process Protection System.

This test is considered to satisfa-torily demons-
trate the Process Protection system capability to

meet its safety-related functional requiremen
when exposed to the specified abnormal enviro

ts

n-

ments (EQCP Section 1.7) and the permitted range

of frequency and voltage variations (EQDP Section

.1) in accordance with IEEZ-323-1974 Section

6.3.2.(2) and (3).

1

Seismic Tests

344-1975), as described in Reference 1. Figure 3

. ~

a typical test response sgectrum (TRS) showing the

13

ingle design basis event capable of producing an adverse
environment at the equipment location is a seismic event.

Following the abnormal environment testing of all modules ,
the Nuclear Instrumentation/Nitrogen-16 subsystem modules and ’
components were subjected to a multi-axis, multi-frequency
inputs in accordance with requirements of Reg. quide 1.100

also



WEST INGHOUSE CLASS 3

acceleration levels achieved in a single SSE simulation. All
TRS curves were recorded against the same RRS shown in Figure
3 and were verified to meet or exceed that curve. These
modules are of 1imited use and were qualified to a reduced
envelope. The seismic testing of other 7300 series modules
and cabinets reported in references 2, 3, 4 and 5 was
completed on new equipment employing singie-axis sine-beat
(1EEE-3%4- 71) and multi-avxis, multi-frequency inputs in
accordance with Regq Guide 1.100 (IEEE-344-1975). Reference 2
describes testing of the two and three bay cabinets.
Frequency and acceleration figures for different locations in

(#% )

the cabinets are compared with conditions to whicnh the 7300
series modules 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 plant by plant basis.

' 2.10.3.3 Aging Evaluation

Subprogram C of the Westinghouse Aging Evaluation Program
(Appendix B, WCAP 8587) has incorporated a representative
sample of components from the Process Protection System.
This program is completed and is reported in WCAP-8687, Sup-

plement 2, Appendix Al (Proprietary) . Subprogram C demons-
t~ates that during the qualified life there are no in-service

. aging mechanisms capable of reducing the capability of the
Process Protection System to perform during or after a seis-
mic event.
2.10.4 Conclusion

The currently demonstrated qualified 1ife of the Process

Protection System is 5 years. Westinghouse is planning an
’ extension of Subprogram C of the Westinghouse Aging Evalua-

tion Program to increase the demonstrated qualified 1ife.

The results »f the aging program, together with the seismic |

L___________19Q9A;L___________________________1i____________________________________________
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TABLE 2

ACTUAL QUAL IF ICATION TEST CONDITIONS

QUAL
EOQUIPMENT (1) LOCATION MANUFACTURER  ABNOZ A ZACCIDENT ENVIRONMENTAL EXTREMES OPERABILITY ACCURACY(X) QUAL QUAL (QUAL PROGRAM
SYSTEM/CATEGORY STRUCTURE/AREA  TYPE/MODEL PARAME TER SPECIFIED (2) QUALIFIED REQ DEM REQ DEM LIFE METHOD REF  “"*7US
Process ntrol W Temperature 120 12 hr. Two +0.5 +0.1 5§ Seq. ESE- Completed
protection butlding Model No. Pressure Atmos . cycles 12 span span yrs. Test 13
system MR J 300 Rel. humidity 95% hr. (3)
RPS/ Radtation }!,'4-‘“"} cycles
Category d Chemistry None
Notes;

] For definitions of category letters, refer to NUREG 0588 “Interim Staff Position on Environmental Qualificatfon of Safety-Related Electrical

Equipment . Appendix E, Section 2.

Plant specific environmental parameters are to be fnserted by the applicant.
3. Phase | of the Westinghouse Aging Evaluation Program as described in WCAP 8587 Appendix B has establi hed a qualified life of at least 5 yea for

t'.1s equipment, Phase Il of this program will extend the qualification life to a maximum of 20 years or as far as is achievable.
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