6.2.1 Fault Test Setup Description

Wage 21% system perforymance,'W while subjected to the fault tests described
in section 5.2, was monitored in the following manner:

o Channels adjacent (left, right, top, bottom) to the channel under test
wer chosen for monitoring.

o Minimum physical separation between the channel under test and
adjacent channels was provided. Cabinet configuration was altered to
provide minimum physical separation for the digital contact output
board tests.

o The channel under test was continuously monitored immediately prior to
the fault application. disconnected from the data acquisition system
(DAS) during fault application, and reconnected to the OAS upon
removal of the fault.

Following the test, all necessary repairs were recorded noting all component
failures and channel operability was verified.

Figure 6-11 is the fault test data sheet.
6.2.3 Surge WithstaNd Cavability (SIC) Test Setup Description

Eagle 21v system input/output Performance, while subjected U3 the SWC tests
described in section 541, was mionitored in the following mnner:

0 Analog &AOUtp+ Four mnlog output channels wee imonitored
contiounuly during the surge tests. The channels munitored
rpUcated signalsa proesed by currenvt [30p wide rang ITO. and
sorrowrange 170 Inpu signal conditioning boards. Thus, system
a'alse imwout/etjut procssing perormance was measured.
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Figure 6-11. Fault Test Data Shoot

PsktftlbS

6-16

Procedure Rev.
Date
Test |

K

MINUS

TO
) 0) )

sounD

SET #



a iltaesk AMU-~ Asingle variableO MT(Thot3) was closen to
toggle all six Delta TMalg systemn trip outputs. All six trip output
channels ware togglead utiliziag the variable ITO circuit shom. in
Fig'r 6-6. The control relay was cycled continuously during
pre-test, test, and post-test runs

IbcThe Delta
T/Tavg system inputs wae- set just below and above the trip output
toggle point (.2% or less). The Delta T/T4V system utilizes
carrent loop, HR ITO and 0-10 volt analog input signals to generate
partial trip output signals (see section 3 for system block
diagrams). Thus, any significant degradation in system input signa
processing would result in atrip output status failure. The control
relay was not cycled during the partial trip module tests to ensure
that the channel in test remained in one state (onergizedfdsenergized)
during the application of the surge.

Trip output status was monitored continuoudly during the noise tests
using a strip chart recorder..

The following test methods were utilized to best measure %.ystemperformance:

0 Input/output channels adjacent to the output channel under test were
monitored.

0 During application of the surge test wave, the strip chart recorder
chart speed was increased to improve resolution.

0 Andog output channels replicating input channels under test wre
monitored.

Figure 6-12 is the §W'y Test Data Shest.
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SUGE, TEST DAIA SHEET

TYPE TEST T
TAANSWESE NODE_
ca NO

TEST INJECTION POINT __ iocaro TYPE _ ronmo

PRE-TEST
DATA LOGGER VERIFICATION PRINT ODTPm  #
SYSTEM  STATUS:-

ENARKS AND TEST OBSERVATION

DISCONNECT DATA LOGGER

TEST

TAPE RECORDER FOOTAGE BEGIN oo SET f
SYSTEM STATUS:

RFKARKS AND TEST OBSERVATIONS:

DATA LOGGER DATA VERIFICATION'  PRINT OUTPUT O
SYSTM STATUS:
EM ANKD TEST OBSERVATION:

PERFUMD REVIEWD

igwe 6-12. Lowg Teut Dat Sheet
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6.2.4 kadio'Freauency Interference Test SetuP Description

Eagle 21a system input/output performance, while*subjected tO RFI, was
monitored in the following manner;

o Analog outputs - Four analog output channels were monitored

continuously during the RFl test. The channels monitored replicated
signals proceised by current loop, wide-range RTD, and narrow-range
RTD input signal conditioning boards.  Thus, system analog
input/output processing performance was measured.

Digital outputs -- A single variable NR RTD (Thot3) was chosen to
toggle all six Delta T/Tavg System trip outputs. All six trip output
channel s were toggled utilizing the variable RTD circuit shown in
Figure 6-6. The control relay was cycled at the start of each
frequency run, measuring trip output performance during the RF

event. The Delta T/Tavg system inputs were set Just below and above
the trip output toggle point (.2% or less). The Delta T/Tav system
utilizes current loop, NR RTD and 0-10 volt analog inputs to generate
partial trip output signals (see section 3for system block
diagrams).  Thus, any significant degradation in system input signal
processing would result in a4rip output status failure. Anormally
open contact output channel was also monitored. The contact output
was normally energized throughout the test.

In addition to continuous monitoring via the strip chart recorder,
trip output status was also so-plod by the control computer before,
during, and after energization of the control relay. Any
discrepancies between actual and expected trip output status were
flagged by an eror message. See figures 6-13 and 6-14 for W1
modulation and keying test data sheets. Figure 6-15 is the Tape
Recorder Log Sheet,
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RADIO REIUENY JESIREG
1ARGET.. -(SCABINET POIT-ION)
CALIBRATIO -FILE:
-FIELD STRENSIH-LEIL:

/i
TYPE OF.ANTENNA: (%G PERIODIC:DR BICONICAL)
-ANTENA-OLARIZATIONi'y- (HORIZONTAL -,ORVETAL

REVIESE BY:

TAPE MNAE:
TAPE SET:

TAPE-RECORDER START AT:  (FOOT)
FREQUENCY:  (WHZ)

B
BENT e INPUT
06 0011 (EXPECTED TRIP OUTPUT PATTERN)

2 11 1100

3 00 0011
REMARKS:

FREQUENCY:  (MHZ)
(DATE)
(TI htE)
EVENT DIG/INPUT

,

3 0 500t
LIRS FREQUENCY:  (VHNZ
(DATE) FREQUENCY: IV
(TIME)

ERROR INTHE CHANGING CONDITION OF BISTABLE STATUS (TRIP OUTPUT ERRORMESSAGE)
EVENT DI G | NPT
00 0011

2 11 1101

3 00001!
REMARKS:

ENDING TAPE RECORDER FOOTAGE FOk THIS SET OF DATA: (FOOT)
Figure 6-13. RFI Modulation Test Date Sheet
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RADIO FREIWENCY INTEFREC TEST DATA

TARGET: ECABINET PODSITION)
FIELD STRENGTH LEVEL: E)V/N?)

TYPE OF ANTENNA:  (LOG PERIODIC OR BICONZICAL
ANTENNA'POLARIZATION:  (HORIZONTAL OR VERTICAL)

DATE: _  _ _ _ _ _ _ _
TEST-PERFORMED DY:
REVIEWED BY:

TAPE NAME:
TAPE SET:

TAPE RECORDER START AT:  (FOOT)
FREQUENCY:  (MHD)

DATE%
TIME)
FIRST KEY CYCLE ESECOND KEY CYCLE)
EVENT G &K—G:F] NP G gK-ONl INPUT
EXPECTED TR P 1 00 0011 00 001
PUT PATTERY 2 11 1100 11 1100
REMARKS:
FREQUENCY:  (MHZi
e
EVENT DG O K-OFF] | NPUT DIG [K-OK) INPUT
1 00 0011 000011l
2 11 1100 111100
ERS FREQUENCY:  (MHZ)
e |
EVENT DG &K—CFFl INPUT DIG éK-OlN] INPUT
1 000011 00 0011
2 11 1100 11 1100
REMARKS:

ENDING TAPE RECORDER FOOTAGE FOR TH'S SET OF DATA:  (FQOT)

Figure 6-14. RFl Keying Test Data Sheet
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7.1 DESCHIPION

The general acceptance criterion for the LE safety-rellated system is that the
systeml shill remain operational before. during, and after any am o the
abormal events described in Section 5and listed below. Specific accptance

criteria for the noise. fault. surge withstand capability, and radio frequency

interference tests are defined in the  followin g paragraphs.

7.1.1 Noise Test Acceptance Criteria

The Eagle 21%. system shall remain operational and maintain protective action
before, during, and after any credible noise event described in section 5.1.

7.1.2 Fault Test Acceptance Criteria

The Eagle 21a system shall remain operational anii maintain protective action
before. during, and after the application of any credible faults as described

in section 5.2. Faults Shall not Propagate Across the class non-IE to
cli.s | Esolation barrier or fromchannel to channel.

7.1.3 Surg Withstand Capability Test Acceptance Criteria

The Eagle 2% system shall remain operational and maintain protective action
before, during, and after application of the surge withstand test wave to the
designated class non-lE to class 11E isolatofrs as described in section 5.3.
In addition, no component damage or shift in calibration exceeding the
specified accuracy of the board under test shall occur due to the application
Of the WOO withstand test valve tO any Cabinet input/output excluding the
test panel and Ol co~mmnications connections.

ems~I'v.
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TESTI  ESULTS

The results of the system noise, fault-, surge, and VI tests are based an the
acceptance criteria defined in Section 7. System peroomance during these
abnormal events is described ins the ensuing sections. The results awe
reported in tabular format at the end of this section.

8.1 NOSE TEST RESUTS

Tables 8-la through 8-lg report the results of the noise tests. Analog output
noise in all cases was coupled wire-to-wire from the non-lE cabling to the 1E
cabling or directly into5 the analog output channel. The noise did not affect
analog input or digital output tignal processing. Thus, protective action was
maintained before. during, and after all credible noise events. In all cases
the analog output signals returned to normal upon remval of the noise signal.

The test effects column of tables 8-la through 8-1g reports the worst-case
analog output signal shift for each test run.

Asystem performance summary is given below for each type of noise test:

Worst Case Shift in

Noise Test Analog Output Sianals Results in Table

Randoo

At Chattering Relay

Dc Chatterin-g Relay

Nil-Spec Noise #i

Nil-Spec Noise #2

High Voltage Transient

static J

Onuw- &1l

b.c



lhe ac weine sources (ac chattering relay and Nil-spec noise 02) Produced

spi kn em the mialg output signal and an increuse in the backgWWroudnise
level. There was no recame shif in the nominal dc value. The rar.;.i high
voltage transsiant and dc chattering relay noise sources Produced a shift in
mani ml dc value and an increase in background noise level.

6.2 FMLT TEST NEWSI

Tables 1-2a aod8-2b repor the results of the line-to-grovud and the line-to
line fault tesis. Cass-1E isolation was maintained in all cases. Damage was
limited to couponents, located on the non-iE side of the isolator or the non-1C
side of the isolation UeVaice. Analog output Wos recorded was coupled
wire-to-wire and was limited to aspike upon fault application in isolated
instances. No effects wer observed on the system input processing or
trip/contact output processing subsystems. Thus, protective action was
maintained before. during, and after fault application. Sections 8.2.1 and
8.2.2 suamrin the test reslts of the final board designs (see, section 3 for
drawing referenes). Section 8.2.3 describes the hoard modifications required
and tables 8-2& and 8-2b report the test results of the original board designs.

8.2.1 Line-to-Ground Fault
SWORe  Performance Sumary:

Effects on
Adjacent
Fault Voltace Channels

M Vac
125 Vdc
I V*c
50 Vac

Digital Contact Output 15
125
250

-Jb.c
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Effects on
Fault Volgam

Partial Trip Output 12 Vac
m vdC
250 Vdc
580 Vac

8.2.2 l.ireto-Line Fault

System Performance Summary:

Effects on
Adjacent
Board Tive, Fault Voltam Channels

Current Loop Output 125 Vac
1f2-50 mA

125 Vdc
250 Vdc

Sw Vac
Digital Contact output 12
125

250
560

J b.c



Effects an

Adjacent

Board ‘TAN Fault Valtam Chaenwls
Partial Trip Output 125 Vac
IM Vdc
250 Vdc
5W Vac:

b,c

NOV a Metal Oxide Van stor
SSR a Solid State Relay

8.2.3 Board Modifications Racuired

During fault testing of the original contact output and partial trip output board
designs, failures in transient suppression devices (metal oxide varistors, MOV) caused
camponent rupture and damage to adjacent channel circuitry. Since the fault test
acceptance criteria (section 7) state that adjacent channels shall not be affected by
faults applied to anon-IE channel. modifications were required. Applicable fault
retests wer performed following the board modifications. The modifications by board
type are summarized below.

PUM1bUWU



8.2.3.1 Partial Trip Outpuat (EPT) Board

The original EPT board design utilized line-to-ground and line-to-line NO-s

I'cThese MO~ failed and
ruptured causing adjacent channel dining. upon application of 250 Vdc and 580
Vac line- to-line and line-to-ground faults.

Design changes implesented to ptevet NOV rupture are as follows. |

For more information concerning the EPT modifications soe¢ Appendix A.
8.2.3.2 Digital Contact Output (ECO) Board

The original ECM board design utilized line-to-line MO-~s

ajein £ a 80 ac . b~c These MO~s failed and ruptured upon

adn  f ab60V acline-to-line fault. Although there was no recorded
degradation in tdjacent channel performance, NOV material was sprayed on
adjacent channel circuitry. Since the EPT board experienced adjacent channel
failure due to NOV rupture, a design change was implemented to prevent NOV
rupture. |

1.cC

4.3 SURGE WITHSTAND CAPABILITY (SWC) TEST RESULTS

Table 8-3 reports the results of the SWC tests. No cowonent failures
occurred and there was no recorded changes in channel calibrations due to
application of the SWC test wave. Protective action was maintained before.
during, and after application of the SWC test wave to the designated class
non-1E to class IE isolators. Analog output noise recorded was coupled
through the associated input signal conditioning channel while the surge was
applied. Noise was radiatively, and conductively, coupled into the input
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channel. This conclusion is substantiated by the fact that noise was recorded
onthe channel under test as wellas on adjacent channels. Trip output status
failures wre. caused by noise coupled through the NR RTD input channels.

Since the trip outputs are a function of the NR RTO inputs, erroneous trip
outputs did occur. In no case was a false triggering of a partial trip or
contact output hardwae module recorded. In all casns thene modules provided
the appopriate outputs per loop calculation processor request. Thus. adverse
system prf~ormance was limited tor the analog 1O procesing subsystem. In all
cases, the analog 1O processing subsystem returned to normal operation upon
reoval of the SWC test wave. The loop processor subsystem maintained
continuous operation before, during, and after all SWC test cases.

The test effect column of Table 8-3 reports the maximum recorde shift from
nominal of an analog output signal for a specified test.

8.3.1 Coamn Mode Tests
System Performance Summary:

Worst-Case Shift in Component Damage,
Type of /O Board Analoo Output Signals Calibration Snift

Wide-Range RTD Input
Marrow-Range RTD Input
W 17O 0-10V Input
Current Loop Input
10-50 mA, Active
Current Loop Input
10-50 M., Passive
Current Loop Input
4-20 mA, Active
Qurrent Loop Output
10-50 mA Jo~c

[ 1b,c
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Worst Cane Shift in 'Op0nm)inge,
of meera  (COSt)  AB41011 Qygma Signals Calibration Shift
TAle
sput, Cabinet Pow
PFart ia~ Trip Output.
G~istal Coetact output Ib~c

8.3.2 Transves. Nods Tests
System Performance Summary:

Worst Case Shift in Cooponent Damag.
TIM of 1/0 Board Analog Output Signals Calibration Shift

Wide-lange RTD Input
Narrow-Range RTC Input
WR RTD 0-10Y Input
Current Loop Input
10-50 mA. Active
Current Loop Input
10-50 mA, Passive
Current Laoo Input
4-20 m. Active
Current Loop Output,
10-50 Mf
Ac Input, Cabinet Power
Partial Trip Output
Digi tal contact output jb.c

S3.3  sourd Modificationg/ketests
The digital contact output aMd Partial trip output boar&s maeienced failluMe
during the fault tests. See section 8.2 for a Msort on the reqired beard

modifications.  These modifications wer made to the transient voltage
suppression circuitry on these boards.
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emostet eutput board was retested to verify compliance with
IKE-472-W4. Cky transverse,uk brnset suppressloe across ope
comutacts woo effecte by the tinmadifications. htests S57 and 556 wae
p0lrfo Mud followtng time mmd! icat~usn to verify board performance.

The partial trip ~pu Woard comms. and transverse mode transient suppression
cfrcvutry waS meiifie.  An analysis was perfewmd (appendix A)in lieu of
rotmetla and susmrts theo origal SiC tests, S13-SIS.

614 RIVG FIE~4NC (IF) ITERFERDUC TEST RESULTS

Tables 8-4a and "4 report the results of the RF modulation and keying
tests, Ingeneralz.analog output noise recorded was coupled through the
associated input signal conditioning channel. At isolated low frequencies
(100 Nft or less) wome noise was coopled directly into the analog output
chanrnl.  Trip output status failures ware caused by noise coupled through the
NR RTD input channels. Since the trip outputs are afunction of the NR RTC
inputs, erroneous trip outputs did occur. In no ease was a false triggering
of a partial trip or contact output hardware module recorded. Inall casns,
these modules provided the appropriate outputs per loop calculation processor
request. TNo. adverse system performance was limited to the analog 1/0
procesing subsystem. Inall - sthe analog 1/0 processing subsystem
roturned to nrmal operstrion w  removal of the IF field. The loop processor
subsystem maintained continuous operation before, during, and after all
modulation and keying test canes.

The two noise coupling paths (input and output) pseduced different recorded
wio's characteristics. The noise coupled through the inputs was most awer

at the start and and of each frequency test run. The noise consisted of a
spike upon application of the V field, followed by aperiod of reduced noise.
and onding with a spike upo removal of the RV field. The keying test results
summary reo"t the worstcase transient analog output sOpel shifts. Noise
coupled directly into the analog output channel produced a shift in the
Neminad 09 valve a&d an imncease in the backgrond noise level throughout the
afueted frequency test run.
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An additional test was, performed to confiurm that the noise coupled through the

laput chanel ves radiatively coupled and not conductively coupled. The WF

signal, generator was wsed to inject an ac coupled V signal directly into the

N ITO inpu board with anominal dcj voltage applied to the input. The

man-machine interface terminal was monitored during the noise injection and no
efe an the isput signal was observed.|

The test effect columnn of Tables 8-4a and 8-4b reports the maximum recorde
shift from nominal of an analog output signal over-the frequiency range
specified and reports the frequencies at which trip output status failures
f%ccurred.

8.4.1 Modulation Tests

System Performace Summary.

Vorst. -Case Shift in
FreaencyBandAnalog Output Signals

20 -160~ F 1

5W - IND fL J be

bC,



442 InaTet
WO-Hfammmm  Sinsry:

Miorst-case Shift in
halmos Outw-t Sitmals

20 6it~
INO - Sw Mbt
Sw -1lwo Mb

Ih~¢

8.4.3 Cabinet Modifications RwUired

Modifications wes made to the Eagle 21" cabinet to improve system immunity
to .

. . JcThere modifications airs made prior to the
meov ing of final data shown In tables 8-4& and O-4b.
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TAKLE $-1&
RANI  NONISE TESTS

(ANTENNA COUPLED)

Test Type of
Number 1/0 Board
I Partial Trip Qutput
U2 10-50 A Current Loop Output
N3 Digital Contact Output
bO, OC
04 Digital Contact Qutput
b0 SC
us Digital Contact Output
U6 Digital Contact Qutput
ASa Analog Output Signal Shifts OC a(pen Grcuit

TOF a Trip Output Failures

SC sShort Circuit

rest
Ef f ect

NO - Normal |y open
NC a Normally Closed



*

LE_S-Ib
AC COSSTMAL  VDISE TESTS - CHATTERING RELAYS

Tes Vst ciftct
Partial Trip Output. Ant Co.
Partial Trip Output.. gir Co.
10-SO mA Current Loop Output, Ant Co..
10-50 sh Curret Leo Output, Sir Co.
Digitul Contact Output, NO, 0CC Ant Co.
M4 Digital Contact Output, NO, SC, Ant Co.
His Digital Contact Output, NO. Sir Co.
Digital Costact Output, NC. CC. Ant CO.

Digital Contact Output, NC, SCI, Ant Co.
L J b~c

- fibana GRypled

ADS a Asalo_Outpt Siuol Shifts aC=_  Circuit NO a No lly ften _
Tor aTri= Oupu alluos se Srt Circuit NC a Normelly Cloed éW 659



Test
INWGr

N s
N

N s
1

uso
u?!
V22
023
N24

*@nal g Qucput Signal
TOF a Trip Otput Failures

UMLE 8-i c
KC CTALK NOISE TESTS - CHATTERING RELAYS

Type of
1/0 Board

Partial Trip Qutput, Ant Co.
Partial Trip Output. Sir Co.l
10-50mA Current Loop Output, Ant Co

10-50 m Current Loop Qutput, Dir Co.
Digital Contact Qutput, NO. CC, Ant Co.
Digital Contact Output. NO, SC, Ant Co.
Digital Contact Qutput, NO Dir Co.
Digital Contact Output. NC, 0CC Ant Co.
Digital Contact Qutput, NC. SC Ant Co.

Shifts ~ OC a Qpen Circuit NO aNormally Qpen
SC - Short Circuit NC a Normally Closed

Test
Effect

L J b.c

Ant Co. a Antenna Coupl ed
Dir Co. a Direct Coupl ed,



Test

023
N26
u12
we
U,
M3

O

TABLE S-id
M LI TARY SPECI FI CATI ON

NOISE. SOVEE 91 TESTS
(ANTENNA  COUPLED)

]%p%ogd
Partial Trip Qutput
10-SONA Current LOOP Output
Digital Contact output, NO, OC
Digital Contact Output. NO, SC
Digital Contact Output, NC. OC
Digital Contact Output, NC, SC

IsOutput Signal Shifts oC Circuit
rpOtu Failures X ~ tCircuit

Test
Wrect
L Jb~c
NO O Nlernelly

NC aNonnhlly vCese



IT~ua~

T*St
UW68r
M31
N32
N33
134
N35

NX

TAKLE 8-1's
M LI TARY SPECI FI CATI ON
NOISE_SOURICE 02 TESTS
(ANTENNA COUPLED)

1/ o Ei oo
Partial Trip Output
10-50 mA Current Loop Output
Digital Contact output. NO. OC
9igital Contact Qutput. NO SC
Digital Contact Qutput, NC OC

mgiloai  Cot & Qupuke !
L Jb,
QC - Qpen Gircuit NOaNorrraIIy 8)en~
SC a Short Gircuit Normal |y C osed



TAKE 8- 1f
NICK VOLTAGE TRANSIENT NOISE TESTS
(ANTENNA  COUPLED)

Test Type of Test
® 1/(XpBoard "Effect
1131 Partial Trip Qutput
asb6 10-50 MA Current LOCP Output
UN3 Digital Contact Output, NO, CC
N140 Digital contact Output, No, SC
N41 Digital Contact Output. NC. CC
042 Digital conusté.  output, NC. SC
L ~- Jib.:
AO Analeg Output Signal Shifts ircul
TOF w Trip utpuq Failgres ! &Cgsar‘?e %rrc Cuulitt NE g N?HQIIW Bsed
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Test
sr1/0

043
N44
nmes
S06
041
546
811
IS
115

OCa penCrcuit
SC a Short Gircuit

evVAWAHMM

TABLE81
STATIC WOISE VESTS

Type of
yIOBoard

Partial Trip Qutput, Ant Co.

Partial Trip Qutput. Dir Co.
10-50 mA Currant Loop Output, Ant Co.

10-50 mA Current Loop Output, Dir Co.

Digital Contact Qutput, NO OC, Ant Co.
Digital Contact Qutput. NO. SC. Ant Co.

Digital Contact Qutput, NO, Dir Co.

Digital Contact Output, NC, 0C, Ant Co.
Digital Contact Output, NC, SC, Ant Co.

NO - | or mal | yQpen
NC a Normally O osed

Test
Ef f ect

LJb.c

Ant Co. aAntenna Coupl ed
Dir Co. aDirect Coupled
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SUCTYION 9

The Eagle 2LIN system peff ~ ac satisfied the acceptance criteria stated in
section 7. The microprocessor subsystem maintained continuous operation while
subJected to the dnormal events, describeid in section 5.

Analog output signal noise coupled wire-to-wire or through the analog output
channel has no effect on the protective action of the plant protection system
since the Eagle 21lb does not use analog output signals for protection signal
transmission.  Analog output signals are used as interfaces to the plant
control and monitoring equipment (e.g., computer, post-accident monitoring
system (PANS) ).

9.1 NOISE TESTS

The protective action of the Eagle 21 system was not affected by noise
injected into or adjacent to class non-lE wiring. Analog output signal noise
recorded was coupled wire-to-wire or through the analog output channel.
Possible analog output noise effects on plant class non-lE systems and PANS
are suinarized as follows:

o The AC noise sources (AC chattering relay, Nil-Spec noise source #1)
generated noise spikes on the analog output signal. No Change in the
noninal DC value of the analog output signal was recorded. These
noi se spikes will not affect slow responding nonitoring equipnent.

o The DC and high voltage transient noise sources produced a shift in
the nominal DC value of the analog output signal of 0.5%or less.
Since the accuracy requirements of the plant monitoring systems are

large compared to the observed effects. these effects are considered
minimal.



9.2 FAULT TESTS

Plate ~ iv acio of the -Ege syste v oiafcedimy 1wr
imijectiorn of credible faults into the designated class now-UE to class | 1E
isolators. Anaog output signal noise recorded was coupled wire to wire and
consisted of a noise spike of 0.US or les upon fault application. No chang
in the nominal DC value of fte analog output signal wes veodd. These noise
spikes will not affect monitoring equipment.

9.3 SURGE WITHSTAND CAPABILITY (SWC) TESTS

The protective action of the Eagle 21% system was not affected by the
application of the surge withstand test wave to the designated class non-IE to
class-IE isolators. In addition, no component dansge occurred and no changes
in channel calibrations were recorded due to the application of the surge
withstand test wave to any cabinet input/output under test.

9.4 RADIO FREQUENCY INTERFERENCE TESTS

The Eagle 21',system remained operational while exposed te radio frequency
interference (RFI) . Analog input/output processing and protective action
functions were affected but demonstrated full recovery upon removal of the
RFI.  To avoid protection system perturbations, Westinghouse recomeands that
the Eagle 21' system equipment room~(s) be uzoned* to prohibit the use of
transceivers in the 20-700 Mft band.



APPENDIX A
PARTIAL TRIP OUTPUT BOARD SURGE WITHSTAND CAPABILITY ANALYSIS

Porfix sd t4: R. Nero, ldsstinghouse
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luriag the fdult tustlug portia. of the quaslification test for EMGLE-211'. it
*W imssev to nedify the output circuitry of the EPT 1/0O board. Since the
modification did mot affect the portion of circuitry that was designed to
handle high frequency oscilllatory surges. the INC test (IEEE-472-1974) wer
not rerm an theEPT 1/0 board.

The modification involved sawwreuo devices on the output.

norl" Im

A-2



To substantiate the decision not to rerun the SIC tests (IEEE-472-1974) on the
EPT /O board, analysis was performed with a circuit analysis program

Ibc0The analysis confirms that the passive surge network
attenuates the surge well below the requirements. The analysis was run worst
case for both the eamon mode and jlfferential mods surge conditions. Worst
case for both modes is that no NO~s are installed. all outputs are
deenergized, and the outputs are not loaded.
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Fig'u A-1. EOT Cam. No&. Equvalent Clrcuit



fiigre A-2. EFT Ceisamd"SIC ?*it ospoms



Fig'r

A-3.

CPT Differential Mds Equivalent Circuit
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FiV'r A-4. EFT Differesital Node SWC Test ftuposu
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