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3.1 Signal Conditioning Boards

01.1 Eagle AnAlog, trout (EAI) Signal Conditioning Board

B.1.1.1 Functional Description

The EAIl board is classified as 1E protection-grade equipment, but since it
receives inputs from protection-grade transmitters and supplies output* to the

protection-grade |oop processor subsystem i ti snot aclass IE isolation
barri --y

PW" IMgu



841.112.1 Analog -hout Characteristics -
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S.I..2~2Loop Suoply Characteristics --

D.1.1.2.3 Power Supply Requirements --

WafsIHSNIM
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L2 El oDiwt (IMI) Slama conditioniny. Board

L6.12.1 Fctir).al Description

The ERI boards are classified as LE protection-grade equipment, but since they.
receive inputs from protection-grade RTDs and supply outputs to the protection
grade |oop processor subsystem, they are not class IE isolation barriers.

8- 6



M.2.9'a 3Ly Input Charsetwistics -
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A. LLt 3T~bfrsc Ossw'acts'istics -

B.1.2.2.3 Power Supply Requirinsts --

WVbIS*IU
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01,3 1010ailTroET  SIMla  Cowndaitiei  bad

S04.3.1 Functional Descriptimn

(The four EFT channels a fail-safe in that the failure of the loop processor
subsystem causes the channels to trip after abrief time-out period.J In
most applications, the EPT receives input signals from the class 1E LPS and
sends output signals to the class 1E voting logic systems (WSS or relay
logic). In fthe applications it is not aclass 1E isolation barrier.

However the EFT has been classified as a class 1E isolation barrier for
possible future applications.

wft*' m
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5.13..2Powe Supply Requiemmots
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51.4 ableContact

1.14.1Functional

2. Provides

control

class

systems
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Description

E
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(ECO)

isolation

receive

Signat

between

Conditionind

the

contact

protection

signals
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LA.14.21 "Conutct Output Characteri mgis

8.1.4.2.2 Power Supply Requirements --

8-12
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4,L5.1- functional Description

2. Provides class 1E isolation 7or current loop signals sent to field 7
receivers, such as control board indicatoes ,and process -coifOrol loops

WmkA~.U
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A. Uobm -|owscictiets
41,11  AiGo; OutptCharacterstc

N b"‘C
B6.1.5.2.2 Power Supply Requirements -

Ib.c

WMAWRISMg

B-14



*2Alcrap'do ceme

yL2.2L  Functional Desciption
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17.12 emfaEmmas Specifications

9.2.1.2.1 Powe Supply Rsglrements

Jb.c
1.2.2 Analog to Dicital Converter (ADC) Board

8.2.2.17 Functional Description

fsbmyPU
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1.2.2.2 Performance Specifications

R.2.2.2.1 Conpatibility -

8.2.2.2.2 Power Supply Requiremnt

. db~c

INOWPOU
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112.3.2 "'rohm-e Specificetien.

B.2.3.2.1 Powr Supply tevvmts

b.c

8.2.4 Loov Processor Subsystem Digital Inyut/iWtput (LPSDJO) Board

5.2.4.1 Functional Description

vm- oC



8.2.4.2 ervformance Specifications

1.2.4.2.1 Power Supply Requirements

b~c
8.2.5 Diaital-to-Analoo Converter (DAC) Board

8.2.5.1 Functional Description



8.2.5.2 Performance Specifications

8.2.5.2.1 FEectrical Specifications -

wmi"im

8-21
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8.2.5.2.2 Power Supply Require.nts

Jb,c

5.2.6 Loop Processor Subsystem Data Link Handler (OLM Board

8.2.6.1 Functional Description

B-22
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B8.2.6.2 Performance Specification

8.2.6.2.1 Power Supply Requiremt (as shipped)-

Jb,c

8.2.7 Taster Subsystem Data Link Handler (DLK) Board

8.2.7.1 Functional Description

vog: 1" I m—

B-23
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3.2.7.2 Performance Specification

3.2.7.2.1 Power Supply Requirement (as shipped) --

J b.c

B.2.8 Test Sequence Processor (TSP) Board

B.2.8.1 Functional Description

WUb~

1-24



8.2.8.2 Performance Specifications

8.2.8.2.1 Power Supply Requirenents



FN t iscfoo ftital-frAnglsn Comwter (WWV)

-FWImtim"| DUHOURy

8.2.9.2 Performance Specifications

5.2.9.2.1 FEectrical Specifications

326
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8.2.9.2.2 Power Supply Requirements

L Jbec
5.2.10 Test Subsystem Divital Inatt/Output (75010) Board

1.2.10.1 Functional Descriptioni

1-27
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3.2.10.2 Performmnce Specifications

1.2.10.2.1 Power Supply bquiremsnts --

Jb.c

WMI6M
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This procedure details the electrical interference Onoise' tests to be
applied to the Eagle-Zi protection system.

These tests will consist of applying the following noise sources to the
antenna/non-class | Ewiring and measuring the effects on system
I nput/ out put processing.

Random Noise

Crosstalk Noise

Nil N19M0 Noise

Hgh Voltage Transient Noise
Static Noise

©O OO0 Oo0Oo

The test configuration i sdocunented i nAttachment B.
2.0 PREPARATI ON FCR TEST

2.1 Connect the field cabling to sensor simulation, load simulation, and
- contact output loads per Attachnents B. Cand table 1-1.

2.2 (btain system baseline data:

2.2.1 Systembaseline data will be taken to verify system
operation. Input voltage and current and resistance val ues
corresponding to O - 1001 of scale i n25% increments and
record. Cbtain M printout of analog input Information and
record analog input/output readings via data |ogger printout.

2.2.2 Set signal Inputs per table 1-1. Adjust analog input
signal's, using the N\M to obtain the expected engineering
unit values specified i ntable 1-1.  Using figure B-6 as a
reference, adjust the variable RTD channel per the following
procedure:

0 (pen the manual switch input to the variable RTD board.

C-4
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Adjust the high adjust potentiometer so that -channel
TEft441A3 reads 610.261+/-.376 Dog f on the ML!.

Verify that the TAYB MI! reading equals 589.M4 + .2Dog f.
Verify the following actual bistable output status:

TS/I441C aNot Tripped
TS/4410 aNot Tripped
TS/4410 aNot Tripped
TSI441H a Not Tripped
TS/442D a Tripped
TSI4426 - Tripped

Obtain a printout of the Delta TITAVG system analog
inputs, analog test points and conparator information NV
screens.

Close the manual switch Input to the variable RID hoard.

Adj ust the |ow adjust potentioneter so that channel
TE-441A3 reads 615.501+4/-.375 kog f on the M!.

Verify that the Delta TM! reading equals 104.237-.3PU.
Verify the followng actual bistable output status:

TS/ 1441C a Tri pped
TS/ 14416 a Tripped
TS/14410 a Tri pped
TS/ 1441H a Tri pped
TS/ 14420 a Not Tri pped
TS14420 a Not Tripped

Obtain aprintout of the Delta TITAVG system analog
i nputs, analog test points and conparator information M!
screens.



Novl ith to th-alb 7

and recod they resuts'.  O'btain Oil printout of analog.
inpu informationt and record analog Input/output readings.
via data logger printout.

2.2.3 Set.the function generator output to the variable M Toarl
(see figure 8-3) Inthe positive square wae" pulse maewith
a0-5 volt amlitude at A%H and aduy cycle of
approximately 105.

2.2.4 Close the recorder start switch and verify that the trip
output signals switch upon receipt of the function generator
switch signal (positive square wave pulse).

3.0 NOISE TEST PROCEDURE SDEC

The noise test sequence described below will be followed for each noise
test type specified In Sections 4.0 through 8.0.

3.1 Pretest

3.2

3.3

3.4

3137N:4

Cotain adata logger printout of Onormal O analog input/output-and
digital output values.

Di sconnect data |ogger and verify "antenna' connections and
configuration for each injection point per Attachment A.

Connect the noise source and verify the readiness of the data
acquisition system. Enter identifyig records in tape recorder log
and noise test data sheet (figure 1-6). Follow the test specific
Instructions given In Sections 4 through S.

Disconnect the data logger, close the recorder start switch, start
the tape recorder and record | minutes of pretest data. Simultane
ously entergize the noise sources And close the event marker switch.
Record | minutes of data with the noise source applied. Observe the
strip chart recorder and record and anal og output signal deviations

C6



3.5

3.6

and/or trip.output status failures. Atrip output status failure i s
defined as afailure of atrip output signal to switch upon receipt
of the swtch- signal fromthe test station. Remove the noise source
and open the event marker switch. Record 2minutes of post test

data and open the recorder start switch and stop the tape recorder.

Obtain adata logger printout and confirm system recovery by
comparing to pretest data. Record any discrepancies.

With the system confirmed to be in the pretest condition, proceed to
the next test.

4.0 RANDOM NO SE TEST

4.1

4.2

Connect the C | b, ¢ random noi se generator

to the EN' 240L power anplifier as shown i nfigure 1-1.  Connect the
center conductor of the power anplifier to one conductor of the
antenna. Terminate the cabinet end of the antenna to an unused
internal block connection.

Fol low the instructions given for antenna coupled tests given in
Table A-2a. Follow the test sequence described i nSection 3 for
each channel designated I nTable A-2a.

5.0 CROSSTALK NO SE TEST

5.1

52

5.3

3137\ 4

Connect the 125 volt DC chattering relay to the antenna assenbly as
shown i nfigure A-2a. Short the cabinet end of the antenna across
an unused termnal-block connection. Termnate and |oad the~non-IE
test cable as specified i nTable A-2a.

Follow the test sequence described i nSection 3 for each channel
designated i nTable A-2a.

Repeat 5.1 and 5.2 above using a 11SV AC chattering relay.
(figure 1-2b)



6.0

7.0

5.4 -Disconnect-the'cabinet end of the-antenna and terminate across the

first set of terminals shown in Table-A-2b. Disconnect the isolator
wring and short the wires specified in Table A-2b.

5.5 Follow the test sequence described i nSection 3 for each channel
designated in table A-2b.

5.6 Repeat 5.4 and 505 above using a 125 volt QC chattering relay.’
(figure 1-2b)

NI'L N19200 NOI SE TEST
6.1 Connect "noise source 10 to the antenna assembly as shown i nfigure
1-3. Short the cabinet end of the antenna across an unused term nal

block :onnection. Termnate and |oad the non-1E test cable as
specified in Table A-2a.

6.2 Follow the test sequence described i nSection 3 for each channel
designated i nTable A-2a.

6.3 Repeat 6.1 and 6.2 above using *noise source 2.0 (see figure 1-3)
SURGE TRANSI ENT GENERATOR
7.1 Connect the C Ib,c surge generator and

- Ih,c isolation network as shown i nfigure 1-4. Termnate
the cabinet end of the antenna across 150 ohms. Terminate and load

the non-IE test cable as specified in Table A 2a.

7.2 Follow the test sequence described i nSection 3for each channel
designated in Table A-2a.

C 8
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8.0UAICNISE IM1

8.1 Connect the 560 VAC static noise source to the antenna assubbY as

6.2

8.3

8.4

3137N. 4

shown in figure 1-5. Terminate the cabinet end of the antennas
across two separate (open circuit) unused terminal block
connections. Terminate and load the non-IE test cable as specified
in Table A-2a.

Follow the test sequence described 'in Section 3 for each channel
designated in Table A-2a.

Disconnect the cabinet end of the antenna and terminate across the
first set of terminals shown in table A-2b. Disconnect the isolator
wiring at the termination frame and open circuit the wires as
specified in table A-2b.

Fol low the test sequence described i nSection 3for each channel
designated i ntable A-2h.

cog
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(See figure 5-3 of WA test report)

Filmr 1-1 Raw" Nluio Test comectles

C-10

NY



(See figure S-4a of WCAP test report)

Figure 1-2a Crosstalk hoise - Chatte~ing dc Relay Test Connections.

(See figure 5-4b of WCAP test report)

Figur RIbf Cresstalk Noise - Chattering & @elay Test Connections

r-11
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(See figure 5-5 of WCAP test report)

Figure 1-3 Mlitary Specification Noise Sources

Cl2
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(See figure S-6 of VCAP test report)

Figure 1-4 High Voltage Transient Noise Test Connections

C-i3
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(See figure 5-7 of WCAP test report)

Figure 1-6 Transformer Connection for the 580 Vac Static Noise Source

Gl
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JA,  scription

lbw -acceptance criteria for the Eagle 21 (If Safety Related System) is
that -th system Shall uaistain protective actions before# during and
after the injection of credible noise into or adjacent to the class

3137N:4
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BWE-2| wiis 7ESTUUM

"WISE IMECTIUN OUEL IIMBERITAG NO.

MA LOGGER PRIUITUT:
(F-ETBT/ S-TEST)

UISTALE PERFORMWIE (PASS/FAIL):

REDVW/OBSERVATIONS:

ANALG OWNPT PRETEST
PRVANE/T45ACO A PiMs
NR TENpJT4s4AL

*  TENP/T441K
*PFRE/P408B
TAPE SET:

TAPE FOOTAGE:
(PRTEST/TEST/POST-TES)

IUE/USRVAIONS:

PWUIUMD IT/DATE:

DC ALUE

NOISf APPLIED
- NOIE 31

Figre 1-6. %1" Ttit Data Shoo
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NOTE:
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ALTAQUNN A
NOISE INJECIGN 'MITEW CUUIEIONS

The antenna for moise Injection is to be-a 40 tout length, of
omsnlelded, ron-twisted two conductor cable bundled to the mon-class
|Etest cable. The class non-IC test cable shall consist of %
non-shielded twisted pair cable. The antenna and class non-lE
cabling is separated fro_ the class-IC cabling outside4e protection
cabinet. The antenna, class-IC and class non-IC cabling are all

bundled together Inside the protection cabinet. See figures B-I and
8-2 for antenna placement.

This attachment contains the following tables:

0 Table A-la - Noise Injection Field Connections
(Antenna Coupled)

0 Table A-lb - Noise Injection Field Connections
(Direct Coupled)

L,



channel
9

M4 wire termiated on 13T-12-6 to 13T-12-7 to test NC configuration.

31371:4
6,

i/O

Descriptimn

Si st e Partial Trip

Analeg SAtWu

Cmntact Qut pu

Contact Qupu

contact Qut pu

contact Qu~u

(W)

MNC

(NO)

(NO)

channel
Tag 9

ITS/4420

111/408A

ITT/441A

ITY/441A

TY/A41A

TVIA41A

TAKE A-ta

Terminal
Block

13-N

13-N

13-N

13-N

13-N

13-N*

Hi

1

7

2

WDISE INJECTION FIELD CSNNECTICN (Antenna Coupled)

CVINECT MO-IE TEST CAKE TO

Terminal
_Connection
Lo,

Isolator
TYPO

Class non IE/IE

Isolation
Barrier,

Class non 11/11
Isolation
Barrier

Class non NE/RE
IsolationCict
Barrier

dass non |E/If
Isolation
Barrier

Class non 11/11
Isolation
Barrier

Class non 11/RE
| sol at i or
Barrier

1/0 Board

Location/

Channel #

13T-10/1

13T-16/2

137-12/

134-12/

13T-1t2/

13T-12/2

WLTO
004-1 IMT
CABLE

40 Watt
Light Walb

M ONO

BSeort
Circuit

Short
Crcit



TABLE A-lb
NWISE INACTION FIELD CONNECTION (Direct Coupled)

DISCOMUECT
Channel 10 Channel Terminal Connect Isolator 1/0 Board IRES AT
9 Oncriptiem Tog | Block Antenna to Type Location/ TER~pmTIUN
Hi Lo Channel 9 FRAW
1. S11t" le Partial Trip  1TS/442 13-N 12 class non IE/IE 13T-IS/1 2. 3
Isolation
Barrier
2. bal91 sawin IPY/40GA 13-N 4 5 Class non IE/IE  13T-16/2 5 7
Isolation
Barrier
3. Centaict Output, ITY/441A 13-N 76a class non IE/IE  13T-12/2 5 6
Bamer
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ATTACHNENT B
FIELD CONNECTIONS AND SIMULATION

This attachment contains the following figures:

Figure B-I Noise Test Setup (Antenna Coupled)

Figure B-2 Noise Test Setup (Direct Coupled)

Figure B-3 Strip Chart Recorder/Function Generator Connections
Figure' B-4 4-50 mA Transmitter

Figure B-5 Wide Range Resistance Temperature Detector

Figure 8-6 Narrow Range Resistance Temperature Detector
Figure B-7 10-50 M Current Loop Output Monitoring

Figure B-8 Contact Output Monitoring Connection

Figure B-9 Partial Trip Output Monitoring

Cabinet Configuration Information:

The cabinet under test, Qualification Unit 2, i san exact replica of Wtts Bar
Nuclear Power Station Protection Rack 13.
cabinet configuration. Copies of these drawings will he included as part of

the final test report.
Drawing Description

Terminal Block Wiring Diagram,
Protection Set 4

Process Control Block Diagram,
Delta T/TAVG System

Process Control Block Diagram,
WR. S.G. Level

Process Control Block Diagram,
Pressurizer Liquid/Vapor Temp.

3137N:4

G23

The following drawings document the

Drawina Number /Rev.

1-47043 PW13, rev. 3E

1080408 sh. 10, rev. 11

108D408 sh. 34, rev. 8

100800 sh. 38, rev. 4



Promes Control Mlock Diagim, 106040 sh. 23, rev. 5
Urn P1Discharg Tom

Proces Control Sl-ack Diagrem,, 106040 sh. 43, rev. 1
ACS Vide Range Presure

Eagle-2| Schematic Dlagrms, 1856E69 sh. 2,, rev. 2
Racd 13 Protection Set 4-

G24
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(See figure 5-1 of WCAP test report)

Figure B-1 Noise Test Setup (Antenna Coupled)

C-25
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(See figure 5-2 of WCAP test report)

Figure 8-2 Noise Test Setup (Direct Coupled)

G26
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Figure B-3 Strip Chart Rocorder/Function generator Connections

C-27
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(See. .gure 6-4 of WCAP test report)

Figmr  1-4 4-50 .A Transmitter

C-28
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(See figure 6-5 of WCAP test report)

Figure 3-4 Wide hopg Resistance Tmperature Detector (RTO)

C-29
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(See figure 6-6 of WWA test report)

FRpre B-6 Narrw bnp lesistmse Tew'ature Oetector

C-30
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(See figure 6-7 of WCAP test report)

Figure 87 10450 mA Current Loop Output Monitoring

C-31
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(See figure 6-9 of WCAP test report)

Figure B-8 Contact Qutput Monitoring

C-32
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(See figure 6-8 of VCAP test report)

Figure 8-9 Partial Trip Qutput Monitoring

C33
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