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This doctsnent contains material that is proprietary to the Westinghouse
Electric Corporation. The proprietary information has been marked by
means of brackets. The basis for marking the material propr'etary is
identified by marginal notes referring to the standards in Section 8 of
the affidavit of R. A. Wiesemann of record "In the Matter of Acceptance

O Criteria for Emergency Core Cooling Systems for Light Water Cooled
Nuclear Power Reactors (Docket No. RM-50-1)" at transcript pages 3706
through 3710 (February 24,1972).

.

Due to the proprietary nature of the material contained in this report
O' which was obtained at considarable Westinghouse expense and the release

of which would seriously affect our competitive position, we request
this infomation to be withheld from public disclosure in accordance
with the Rules of Practice,10 CFR 2.790, and that the information pre-
sented therein be safeguard in accordance with 10 CFR 2.903. We believe
that withholding this information will not adversely affect the public
interest.

This information is for your internal use only and should not be
O released to persons or organizations ou'tside the Directorate of Regu-

lation and the ACRS without prior approval of Westinghouse Electric
Corporation. Should it become necessary to release this infomation to
such persons as p=rt of the review procedure, please contact Westing-
house Electric Corporation and they will make the necessary arrangements
required to protect their proprietary interests.
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1.0 OBJECTIVE

I

! l1 The objective. of this qualification program is to demonstrate that.

I the safety related functions of the Solid State Protection System
-(SSPS) meets or exceeds their performance requirements while sub-

,

jected to the normal and simulated abnormal service conditions
~

; ;
,

i specified in Figure 1. A qualification test was completed on a
,

l
I single train.of the Three Train.SSPS. i

!
'

! /

I

i @
-

;

|

!

!
!
1-
:

I !

! !
1 ,

4 ,

5

:

!

?'

i !

'

!.

9 i
~

:
* ;

.

' S
4
! .

! l

1-
; ,

;
1

|

| 5099A
:
f

=+ --r.-es-*-wewew-e.-=-w-- e _. w-w-www-n.am._ ._ -s----m-.. ,-.--- +.- ,%v



. ..

WESTINGHOUSE CLASS 3

2.0 EQUIPMENT TESTED

O
2.1 The equipment tested was a single train of the pre-production Three

Train SSPS specified in Design Base and Difference Document [
la,c which consisted of the following components:

O
2.1.1 Logic Train A [~ ]a,c

2.1.2 Actuation Train A [ ,
ja,c

2.1.3 Safeguards Test Cabinet [ ja,c

2.1.4 Relay Enclosure [ ]a,c

2.1.5 Prefabricated Cables

2.1.5.1 Demux cable [ ]a,c
2.1.5.2 OR Cable [t ]a,c
2.1.5.3 Reset Cable [ ]a.c g

W2.1.5.4ActuationCable[ ]a,c
2.1.5.5 Test Cable [r Ja,c
2.1.5.6 Sync Cable [- la,c

,

2.2 Included as part of the system but not tested since it was not
located in the environmental chamber during testing.

2.2.1 Control Board Demultiplexer [
]a,c with Demultiplexer assembly [
3a,c

2.3 The equipment tested above was the Three Train Solid State

Protectinn System, which is made up of component parts, sub-
assemblies, power supplies and printed circuit boards which are
identical to the Two Train Solid State Protection System, in so far

I as part number, function and circuit configuration. The major

e
Drawings appear in Section 8.*

I

2



- - ..____._________.___ _ _ _ ___ ___ _ _ ,_, , _

, . .

WESTINGHOUSE CLASS 3

!.

f
diff erence is that the Two Train Systen consists of two redundant |

|
protection trains while the Tiree Train Systei. consists of three. j

j .This results in a variation in the anount and packaging of equipment
>

I

which has no significant impact on this qualification, rather thani
!

| the types of equipment. [
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3.0 PERFORMANCE SPECIFICATIONS

i The SSPS was tested to verify its functional operacility as defineo

| below:

3.1 Twelve noars continuous operation at the extreme temperature and
humidity conditions of Figure 1 (Condition 3 - loss of ventilation
or non-class 1E air conditioning).

3.2 Initiate a reactor trip or safeguards actuation, (by changing state)

) on demand.
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4.0 DESCRIPTION OF THE TEST FACILITY7-

/
The environmental qualification of the SSPS was performed at
Westinghouse NICD (Normal, Section 5.1), Hunt Valley, Maryland and
Westinghouse DESC ( Abnormal, Section 5.2), Baltimore, Maryland._

[
'wJ

4.1 Test Equipment

4.1.1 Special purpose test tool (Figure 2) designed exclusively

Q for testing of the SSPS production units. It simulates all
inputs to and monitors all outputs from tne system wnicn is
in itself an interconnection of- several assemblies. Being a

digital system test, the test tool monitors on or off
conditions only.

4.1.2 Environmental test chamber with a temperature capability of

[ ]a,b,c and reacning a relative numidity
of [ ]a,b,c percent with integral controlling tnermo-

m couple and temperature recorder.

4.1.3 Otner associated setup test equipment:

4.1.3.1 Oscilloscope, Tektronix 545
4.1.3.2 Digital voltmeter, Fluke 8100A
4.1.3.3 Digital frequency counter, 04C-901

4.2 Mounting

(V, 4.2.1 The equipment was pallet mounted for ease of handling or
rested on 4-inch by 4-inch blocks. No other bol ting or
fastening to the floor was considered since it was not

,Q germane to this test.
LJ
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4.3 Connections e
4.3.1 All necessary connections were made via connectors. Termi-

nal board connections were made using alligator clips (this
fcrm of connection was used for test convenience, nowever
the variat h; from the as installed connection does not
effect the qualification, since these connections are

;

employed for monitoring purposes and do not contribute to
the equipment function). Interconnecting caDling between -
the various assemblies were made with typical pref abricated

|
I cables (with connectors).

O
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5.0 TEST PROCEDURE

5.1 Nomal Enviromental Testing

A number of performance checks (i.e. burn-in, systems calibration,
etc.) are carried out by Westinghouse to verify capability to meet

These normalperformance requirements under ambient conditions.
environmental tests are perfomed on all production units prior to
release and, as a consequence, are not reported in this generic test
report, which is limited to reporting the results of abnomal
environmental testing of a representative unit. However, the
results of these nomal enviromental production unit tests are
maintained by Westinghouse and are available for audit for any par-
ticular project. The generic abnomal enviromental testing
described in this report do, f urthermore, cover a range of temper-
ature and humidity paraneters that enconpass the specified range of

4

these parameters f or its normal environment (Figure 1).

5.2 Abnomal Enviromental Testing

5.2.1 Service Conditions

The safety-related functions of the SSPS were tested while
subject to the simulated service conditions specified in

Table 1. During the same testing period, the input voltage
and frequency were varied above and below the nomal values

as also shown in Table 1.

O 5.2.2 Monitored Functions

The SSPS reactor trip output and selected safeguards
actuation outputs were initiated and monitored via the
system test tool. Functional tests were chosen such that a j

variety of circuits and conponents, in addition to a variety
of locations within each cabinet, would be operated. These
selected system f unctions were

.
.

7
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.

exercised at 0 hours, 6 hours and 12. hours into each test )
cycle and proper operation verified. Functional operability I

; of the equipment was also demonstrated before and af ter the
i start of the abnormal service condition testing to ensure

proper pre and post test operation.
i
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6.0 TEST RESULTS

6.1 All reactor trip and safeguards actuation functions were
successfully demonstrated while subjecting the equipment to the test

conditions summarized in Table 2. A plot of temperature and

relative humidity variations during Cycles 1 and 2 are arpicted in

O Figures 4 and 5, respectively as a samie of the test data. The,

hourly data points presented were taken from analog circular graphs
which are not of reproducible quality but are maintained by
Westinghouse for inspection. All specified conditions for Cycle 1

(Table 1) were met or exceeded.
'

During cycle 2 (Table 1) the equipment was operated at the voltages
and frequencies specified. However during this and later test
cycles a relative humidity of only 88a was maintained, which
justifies equipment acceptability up to and including 88a RH.

6.2 The SSPS was exercised three times during each 12 hour cycle at
stabilized environmental conditions; 0 hours, 6 hours and 12 hours.

Figure 6 is the typical sequence ~ of tests performed at each time
above. All reactor trip and safeguards actuations function

.

exercised changed state as required.
1

.

O
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7.0 SUMMARY

O
7.1 The SSPS was tested under normal and simulated abnormal service

conditio.1s (environmental and input voltage and frequency) to
demonstrate its capability to perform its safety related function
under these conditions. The test data shows that all reactor trip

,

and safeguards actuation functions changed state when exercised
while subjected to the environmental and supply extremes shown in
Table 2,. Therefore, the interface requirements in the EQDP-ESE-16
have been changed to reflect a maximum humidity requirement of 88a
RH.

7.2 The specified performance requirements for function are 12 hours at
abnormal conditions. EQDP-ESE-16, Section 2.6, requires a test of
four (two for margin) 12 hour cycles of temperature, humidity,
voltage and frequency extremes. During the actual test, two addi-

| tional 12 hour cycles were run at,1) [. '.

.
]b,c to provioe additional margin in the

qualification programs.

I
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TABLE 1

SPECIFIED SERVICE CONDITIONS

Temp. Humid. Line Freq.
Cycle T ime-Hrs. DlF (% RH) Line VAC Line VDC (Hz)

_

1 b,C

O 2

3

4

5
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TABLE II

SUMMARY OF TEST RESULTS

Time Nminal N minal N einal N einal
Cycle (hrs) T mp. (F) Humi dity(%RH) Line Voltage Line Frequency

b ,c

O

E
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Figure 1 Temperature Versus Humidity - Enclosed Environments Outside Containment $
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