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WESTfNGH0VSE' CLASS 3

PART 1 - SPECIFICATIONS.

1.0 PERFORMANCE SPECIFICATIONS

1.1- Electrical Requirements

1.1.1. Voltage: 120 VAC +10% Single Phase, 105 - 140 VDC

1.1.2 Frequency: 60 or 50 Hz f; 5%

1.1.3 Load: Steady state - 10 amp; In Rush - 35 amp

1.1.4 Electromagnetic Interference: j; 0.5% (P-P) of output span
-in frequency range which could affect downstream modules:
demonstrated per MIL-N-19900B 1960 Sec.~ 4.6.11

1.1.5 Other: The electrical requirements are described in detail

in WCAP-7488L (Reference 4)
.

1.2 Installation Requirements: Westinghouse Drawing 7242D10 Revision 4

1.3 Auxiliary Devices: tbne

1.4 Preventative Maintenance Schedule: As a result of the completion
of the Westinghouse Aging Evaluation Program (Phase 1, Short Term

Aging) described in WCAP-8587 and discussed in WCAP-8687 Supplement

2, Appendix Al (Component Aging) Reference 5 and Appendix A2

(Materials Aging) Reference 6 (Proprietary), no maintenance beyond
that defined in the equipment instruction manual is required to
support the qualified life defined in Section 1.9.

_w.

1.5 Design Life: 40 years

1.6 Operating Cycles (Expected number of cycles during design life,
including test): Continuous duty. Refer to Appendix Al, Reference
5, for mechanical cycling of relays.

2152Q 2
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WESTINGHOUSE CLASS 3

1.9 Qualified Life: The currently demonstrated qualified life (Phase 1
Short Term Aging), 5 years based on the actual test conditions

identified in Table 1. Westinghouse is planning an extension

(Phase II Long Term Aging) of Subprogram C of the Aging Evaluation
Program (Appendix 8 to WCAP-8587) to increase the demonstrated

qualified life.

|

1.10 Remarks: none ,

|

.

|

21520 4
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L'ESTlHGHOUSE CLASS 3-

PART 2 - OUALIFICAT!0tl BY TEST

2.0 TEST PLAN

The enviromental qualification of the SSPS was perfomed at

Westinghouse flIC0 (flomal) Hunt Valley, Maryland and Westinghouse
DESC ( Abnomal), Baltimore, Maryland. The seisnic qualification

vas perfomed at WAESD, Lanje, Pa.

2.1 Equipaent Description: Three Train Solid State Protection Systen
i ncludi ng the Safeguards Test Cabi net and Wall-Mounted Relay Box

( see Section 2.10.2). The SSPS perfoms both a reactor trip func-

tion and a safeguards actuation f unction. The Safeguards Test
Cabinet is used to perfom on-line testing of the safeguards actu-
ation feature of the SSPS. The systen ard electrical requirements

are defined in core detail in WCAP-7488L (Reference 4).

2.2 Hunber Tested: Type test on one (1) representative train

2.3 Mounti ng : Westinghouse Drawicg 7242D10 Revision 4 includes the
Three Train SSPS, Safeguards Test Cabinet and Wall-

Mounted Box.

2.4 Co nnections: Teminal blocks (Pover & Output); conr.ector (input)

2.5 Agi ng Simulation Procedure:

f
As described in Subprogran C of Appendix B to WCAP-8587 and

reported in Reference 5.

|

|

|

|

21520 5
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2.6 Service Conditions to be Simulated by Test:
~

.

S
W Cont.
x3

flormal Abnormal Test Seismic HELB Post-ilELB

2.6.1 Temp. ( F) Ambient Figure 2 ft/A Ambient ft/A ft/A

2.6.2 Pressure (psig) 0 0 0

2.6.3 Ilumidity (% RH) Ambient Figure 2 Ambient

2.6.4 Radiation (R) lbne Ibne Ibne .

U
-i

2.6.5 Chemicals lione fione lione

8
m $,

2.6.6. Vibration flone lione fbne
P
>

2.6.7 Acceleration (g) None lione See 2.10.3 $
w



WESTlNGliOUSE CLASS 3

2.7 Peasured 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 Temperat ure B A

2.7.1.2 Pressure A,B

2.7.1.3 Fbisture B A

2.7.1.4 Gas Composition A,B

2.7.1.5 Seismic Acceleration A B

2.7.1.6 Time A,B

2.7.2 Category II - Input Electrical Characteristics

2.7.2.1 Voltage A,8

2.7.2.2 Current B A

2.7.2.3 Frequency A,B

2.7.2.4 Power A, B

2.7.2.5 Other A,8

! 2.7.3 Category III - Fluid Characteristics
!

! 2.7.3.1 Chemical Composition A,8
1

. Flow Rate A,Bl 2.7.3.2
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,8

f 2.7.4.2 Energy Level A,B

2.7.4.3 Dose Rate A,B'

2.7.4.4 Integrated Dose A,B

t

2152Q 7
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WESTINGHOUSE CLASS 3

Required Not Reouired

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 Output Power A,8

2.7.5.5 Response Time A,B

2.7.5.6 Frequency Characteristics A,8

2.7.5.7 Simulated Load A,B

2.7.6 Category VI - Mechanical Characteristics

2.7.6.1 Thrust A,B

2.7.6.2 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: Seismic Test

B: Operational Test, ALnormal Conditions

2.8 Test Sequence Preferred

This section identifies the preferred test sequences as specified

in IEEE-323-1974

2152Q 8
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'

2.8.1 Inspection of Test Itea
,

2.8.2 Operation (Horaal Condition)
'

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

2.8.5 Vibration
4 .2.8.6 Operation (Simulated High Energy Line Break Conditions)

2.8.7 Operation (Sinulated Post HELB Conditions)

2.8.8 Disassembly and Inspection -

I 2.9 Test Sequerce Actual
e

This section identifies the actual test sequence (s) thich, in ;

Itotal, constitutes the overall qualification progran for this

equipaent. The justification for employirg anything other than the
preferred sequence is as follows-

;
- r

.

2.9.1 Three Train SSPS Including the Safeguards Test Cabinet and
Wall Mounted Relay Box Actual Test Sequence '

i
' The DBE is siculated by the Seismic Test sequence of

Section 2.9.1. The HELB Tests (Section 2.8.6 and 2.8.7) .

. .

have been excluded since the SSPS equipment is not exposed |i

to the HELB environment due to its location. The abnormal -

extremes test of Section 2.9.1.2 was perforced on the same
,

equipment as was used in the Seismic Test Sequence. An
exact definition of the equipment tested is provided in
Section 2.0 of Reference 1. The aging test employs the

preferred test sequence (Section 2.8 excluding HELB and
! abnornal extrenes Sections 2.8.6, 2.8. 7, and 2.8. 3) o n a
l

i representative sacple of components from the SSPS equip-

ment. The aging tests demonstrate that during the quali-
fied life there are no in-service aging nechani sas capable

, !

of reducing the capability of the SSPS equipment to perforn

f
duri rg or af ter a sei snic event. As a consequence, the *

i seisaic testing on the un-aged SSPS equipment is not pre-
judiced by any in-service aging mechani sas.

t

i 21520 9
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Step tetes

2.9.1.1 Seismic Test Sequence

2.8.1 Seismic (DBE) test sequence.

2.8.2 (Three. Bay SSPS including the Safeguards Test

2.8.5 Cabinet and Wall-Mounted Relay Box)-

2.8.8

2.9.1.2 Environmental Test Sequence

2.8.1 Environmental test sequence

2.8.2 performed on the same equipment

2.8.3 tested in the Seismic
2.8.8 Test Sequence

2.9.1.3 Aging Test Sequence
2.8.1 Aging is addressed by separate testing

2.8.2 as described in Subprogram C of Appendix B

2.8.4 to WCAP-8587 and reported in References 5 and 6,

2.8.5 -

2.8.8

2.10 Type Test Data

~2.10.1 Objective

The objective of this test program is to determine, employ-
ing the recommended practices of Reg. Guide 1.89
(IEEE-323-1974) and Reg. Guide 1.100 (IEEE-344-1975), the

capability of the Three Train Solid State Protection
System, Safeguards Test Cabinet and Wall-Mounted Relay Box

to complete the safety related functions described in EQDP
Section 1.7 while exposed to the. applicable environment

defined in EQDP Section 1.8.
.

2152Q 10
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2.10.2 Equipment Tested

2.10.2.1 Three Train SSPS including the Safeguards Test
Cabinet and Wall-Mounted Relay Box

2.10.2.1.1 Three Train SSPS equipment Seismic
Tests are reported in Reference 2.

2.10.2.1.2 Environmental Test reported in

Reference 1.

2.10.2.1.3 Aging Evaluation Program

A representative sample of critical
components from the SSPS is included in

Subprogram C of the Aging Evaluation
Program described in Appendix B to WCAP

8587 and reported in Reference 5.

2.10.3 Test Summary

Voltage and frequency tests were performed before, during
and after the seismic and environmental testing to confirm
that the equipment had not degraded substantially as the
result of the test. These tests confinned satisfactory

operation.

2.10.3.1 SSPS, Safeguards Test Cabinet and Wall-Mounted

Relay Box

2.10.3.1.1 Seismic Tests

Westinghouse requires that the Three
Train Solid State Protection System,

Safeguards Test Cabinet and Wall-
Mounted Relay Box be located such

2152Q 11
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that~ it does not experience a conse-
quent adverse environment when required
to operate following a high energy line
break either inside or outside 'contain-
ment. The single design basis event
capable of producing an adverse-
environment at the equipment location

is a' seismic event. The seismic test--
ing reported in Reference 2 was.com-
pleted on new equipment at differing
seismic levels employing multi-axis
multi-frequency testing 'in accordance
with IEEE-344-1975. This testing
demonstrates the capability of the
Three Train SSPS equipment to perform

their prespecified safety-related
functions, during and after seismic
events up to and including those
rdquired for plants in areas of high
,

seismic activity, in accordance with'
Reg. Guide 1.100 (IEEE344-1975). The

generic seismic test levels contain
significant margin with respect- to any
single plant application referencing
thisprogram.(I)

2.10.3.1.2 Environmental Test

Westinghouse requires that the SSPS,

Safeguards Test Cabinet and Wall-
Mounted Relay Box be located such that

it does not experience a consequent
adverse environment when required to

operate following a high energy line

12
2152Q
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t

break either inside or outside contain-
ment. Therefore the only testing
required is to demonstrate equipment
capabilities under normal and abnormal
serviceconditions~(temperature,

i

humidity and A.C. power voltage and
f requency) .

,

Reference 3 summarizes the results of

i available radiation testing of organic
: and inorganic materials and justifies'

;

that, for radiation doses less .than;

4I 10 rads, no deterioration in .

material structural properties is

; detectable. As a consequence, a

radiation simulation is not required on
j

this equipment, since estimated in-
!

service radiation doses will not pre--

! jddice the capability of the equipment
I to perform under design basis eventi

(i.e. seismic event) conditions.L

i
:

The environmental testing reported in |
Reference 1 was designed to demonstrate'

| the capability of the Three Train SSPS,
:

Safeguards Test Cabinet and Wall-'

Mounted Relay Box to meet the safety-
~

related performance requirements

specified in EQDP Section 1.7 when ,

exposed to the variations in' tempera- :
i '
i
' ture humidity, voltage, and frequency -

specified by EQDP Figure 2. The test

successfully demonstrated the specified ,

safety related requirements. However,

the specified maximum humidity of 95%
| was not maintained. During the high

2152Q 13
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i

|
temperature test a humidity of 88% RH
was maintained, which justifies equip-
ment acceptability up to and including

! 88% RH.
I

Additional margin was included in this
test by submitting the equipment to a

I double cycle of electrical and environ-
mental extremes as described by EQDP. _[
Figure 2. This test is considered to ;

i satisfactorily demonstrate the SSPS ,

equipment capability to meet its
safety-related functional requirements i

;
who exposed to specified nomal and

: simulated abnormal environments (EQDP ' |

Section 1.7) and pemitted range of !

| frequency and voltage variations-(EQDP
,

_

'

| Section 1.1) in accordance with -
IEEE-323-1974 Section 6.3.2.(2) and-(3).

,

| 2.10.3.1.3 Aging Evaluation

i
! Subprogram C of the Westinghouse Aging -

Evaluation Program (Appendix B,
WCAP-8587) has incorporated a repre-

I sentative sample of components from the
Solid State Protection System including

Ithe Safeguards Test Cabinet and Wall-
Mounted Relay Box. This program is
completed and reported in WCAP-8687

| Supplement 2 Appendix Al (Proprietary).

! The objective of Subprogram C is to
'

demonstrate that during the qualified
life there are no in-service aging

;

mechanisms capable of reducing the j

capability of the SSPS to perform it's !

!

2152Q 14 ,
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safety-related function during or after
a seismic event. As a consequence, the
seismic testing on the full Solid State-
Protection. System described above,-is
not prejudiced by any in-service-aging
mechanism.

,

i 2.10.4 Conclusion

The Three Train SSPS equipment was actuated and

monitored both during and following the seismic
testing. The seismic test demonstrated that the Three
Train SSPS equipment is capable of initiating reactor
trip or safeguards actuation on demand during or
following a seismic event.-

The currently demonstrated qualified life of the SSPS,
f

Safeguards Test Cabinet and Wall-Mounted Relay Box is 5
years. Westinghouse is planning an extension of Sub-

,

program C of the Aging Evaluation Program to increase
the qualified life. The results of the aging program,

'the seismic and environmental testing described herein,
demonstrate: the qualification of the Three Train SSPS,.

; ,

Safeguards Test Cabinet and Wall-Mounted Relay Box
,

employing the practices recommended by Reg. Guide 1.89 3

j and 1.100.
t f-

| 2.11 Section 2 Notes
I

! (1) The generic tests proposed by Westinghouse employ

! parameters designed to envelope a number of plant
applications. Margin is a plant specific parameter and
will be established by the applicant.

|

i

| 2152Q 15 ;
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PART 3 - OUALIFICATION BY EXPERIENCE AND/OR ANALYSIS -

Westinghouse does not employ operating experience or analysis in support
of the Qualification Program for the Three Train SSPS, Safeguards Test
Cabinet, and Wall-Mounted Relay Box.

.

4

2152Q 17
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TABLE 1

AClUAL yJALIFICATION TEST CONDITIONS

QUAL

EQu!PitNT (1) LOCAT ION MANUFACTURER ABNORMAL / ACCIDENT ENJIROPJf NTAL EXTREMES OPERA 81LITY ACCURACY (%) QUAL QUAL QUAL PROGRAM

SYSTEH/CAlECORY SIR UCTURE /ARE A T YPE /MODEL PARAMETER SPECIFIED (2) QUALIFIED reg DEM REQ DEM LIFE METHOD REF STATUS

Solid State Control W-NICD Temperature 120 F 12 hr. Two - - 5 Seq. ESE- Completed

Prutection building / Three Press ure Atmo s. cycles 12 yrs. Test Iti

Syst em HCR Train Rel. humidity 88% hr. (3)
#

Saf eguards Test Radiation 10 R (v ) cycles

Cabinet and Chemistry tone %
Wa ll4knunt ed $

EPelay Bos/ '

$RPS,ESF/
b5 Category d N
9
3=

N
Notes: ,

I. For definition of the category letters, refer to .duREG 0588 alnterim Staf f Position on Environmental Qualification of Safety-Related Electrical
Equipment," /ppendix E, Section 2.

2. Plant specific environmental parameters are to be inserted by the applicant.

3. Phase I of the Westinghouse Aging Evaluation Program as described in WCAP-8587 #ppendix B has established a quallfled life of at least 5 years for
this equipment, Phase 11 of this program will extend the qualification lif e to a maximum of 20 years or as f ar as is achievable.

_ - __ - - _________- ____ _ ___.
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----------TM AX, HMIN

TEMPERATURE /
HUMIDITY

- - - - - -T AT HMAX

----------VMAX

VOLTAGE

------V
, MIN

----------f MAX

FREQUENCY

------f MIN

-+- 12 - 12 + + 12 -+- 12 -
HOURS

i

Figure 2 Verification Test Profile
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