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@ 1.0 SCOPE ' , ‘
This document describes the seismic qualification test
efforts relative to the Ex-Core Safety Channel Neutron Flux
Signal Processing Electronics Assembly, Florida Power and

Light, St. Lucie Unit #2, as set forth in Combustion Engi=-
neering Project Specification No. 13172-ICE-3006, Rev. 01

and related documents as set forth in Section 2.0 of this re-

port. - '
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2.0 APPLICABLE REFERENCES

2.1 Combustion Engineering, Inc. Specification 13172-ICE-
* 3006, Rev. 01

2.2 Electro-Mechaniecs, Inec. Seismic Qualification Test
Procedure TP 6764-13, Rev. E

2.3 Electro-Mechanies, Inc. Functional Test

Procedure
* TP 6764-2
) 2.4 Machinery's Handbook, 20th Edition, Industrial Press,
- Inc., 1978
4
7
/

Rev. A
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-«@ 3.0 SUMMARY AND CONCLUSIONS

3.1

3.1.1

3.2

3.2.1

_302.2

GENERAL

Prior to start of testing, the Ex-Core Safety Channel
Assembly with the specified aéed components ihstalled,
was cycled in accordance with paragraph 5.2.3.1 of CE
Specification 13172-ICE-3006, Rev. 01, as.relates to
component cyeling and environmental testing.

SEISMIC QUALIFICATION TESTING

The complete method of testing is delineated in the

- American Environments Seismic qualification Test Report

STR 52781-2, Appendix A, of this document.

Electrical test 'data as indicated in American Environ-
ments Test Report - STR-52781-2 -and Electro-Mechanies

Test Procedure TP 6764-13 is presented in Appendix B of

this report and includes the following:

a). Pretest data following environmental testing per
Electro-Mechanics Test Procedures TP 676&-2 and
TP 6764-13.

b) Seismic Eléctrical Test Data per Electro-Mechanics’
Test Procedure TP 6764-13.

~e) Post test data per Electro-Mechanics Test Procedure

NOTE: Original Strip Chart recordings are sub-
mitted separately with this report.







3.2.3

3.2.4

3-205

302.6

3.3

3'3.1

The visual inspection of the unit revealed no evidence
of physical damage to the unit as a result of this test.
as noted in American Environments Test Report STR-
52781-2, paragraph 4.8.

A review of the electrical test data both during and
following, the subjection of the unit to the stipulated
seismic events did not reveal any evidence of the occur-
ence of malfunctions'as a result of .this testing. ‘

A total of two (2) strain gages were used located at po-
sitions of maximum strain (see .Appendix B, Table I for
specific locations). Calculations (Appendix B, Calcu-
lation I) are provided to indicate the apparent stress
the unit experienced ddring each SSE. The apparent
stress was considerably less than the typical yield
stress for steel, 30x103 PSI (refer to Reference 2.4,
Table I on page 452). . .

No deflection beyond 1/2" occurred at any monitored
point during the test, thus meeting acceptance criteria
as specified in EM TP 6764-13.

CONCLUSIONS

It is the conclusion of this activity that the Ex-Core
Safety Neutron Flux Signal Processing Electronics As-
sembly is in complete compliance with all of the seis-
mic requirdments set forth in Combustion Engineering
Specification No. 13172-ICE-3006, Rev. 01, Sections
§,17.5.2, 5.2.3.3 and related documents referenced
therein. @
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I AMERICAN ENVIRONMENTS COMPANY INC., 1660 CABOT STREET, WEST BABYLON. N.Y. 11704 (516) 752.0989
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ADMINISTRATIVE DATA PAGE 3

. DATE: 7 April 1982

PURPOSE OF TEST: . To determine the effects of Seismic
Qualification Testing on- the
physical and operational

. characteristics of the submitted
test specimen.

MANUFACTURER: ' Electro-Mechanics Inc.
. ' 150 John Downey Drive
New Britain, Conn. 06051

Al

] MANUFACTURER TYPE AND Ex-core Safety Chennel Neutron Flux

B SERIAL NUMBER: ‘Signal Processing Electronics.
DRAWINGS SPECIFICATIONS A) Eleétro-Mechanics Test Procedure
OR EXHIBITS: ) No. TP/TR~6764-13, Rev. C.

B) IEEE-STD-344 1975.
C) Americzn Environments Test Plan
° No. STP-48681~2, Rev.O0.

!MAHHI:M.._‘.;..A i
a

AO.'
BRI
oS- .
[

QUANTITY OF ITEMS TESTED: One (1) assembly.
DISPOSITION OF TEST Returned to client.
SPECIMEN:
. TEST COMPLETED ON: 26 March 1982 i
ARCHITECT / ENGINEER: . N/A
NUCLEAR UNIT(S): N/A ‘
TEST CCNDUCTED BY: . AMERICAN- ENVIRONMENTS CCMPANY, INC.

Division of: East-West Technology
oL . . 119 Cabot Street
; PR S -+ West Bebylon, N.Y. 11704

ABSTRACT: It is the function of American
Environments Company, Inc., as an
impartial testing 2a2gency in
performing this test, to subject the
test specimen to seismic vibrations

’ of. . magnitude and direction as

‘ specified in the RRS Curves, Figure

R 1 and orientations as shown in

Figure 2, herein.

STR-52781-2
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TEST APPARATUS PAGE 4

1.0 DESCRIPTION OF TEST APPARATUS

1.1 Function Generator, Model No. 2022, Serial No. 11638,
manufactured by Hewlett Packard. Callbrat1on Due: 10
May 1982,

1.2 DC Servo Controller, Model No. 82B300, Serial No.
193, manufactured by Moog, Inc. Calibration not
required. o

1.3 Actuator, Model No. DN-65, Serial No. 70552
manufactured by Miller Fluid Power Company.
Calibration not reguired.

1.4 Servo Valve, Mocdel No, 72-103, Serial No. 68,
manufactured by Moocg, Inc. Callbratlon not required.

1.5 Hydraulic Power Pack, Model No. 240/3000 -5606, Serial
No. 03, manufactured by East West ;echnolocy Corp. -
Calibration not reguired.

'1.6 Displacement Tranducer, Model Ne. 7312-V4-A0, Serial )
No. 036, manufactured by Pickering and Company. ) .
Calibrated immediately prior to test.

+
L]
*ait

Q -

..
i
Y

1.7 Signal Amplifier (1), Model No. 914, Serial No. 145,
manufactured by Technology for Energy Corporaulor.
i . Calibration Due: 16 August 1982.

D e |

: 1.8 Signel Charge Amplifiers (8), Model No. S5O0CLF, Serisl
Nos. 01167 through 01174, manufactured by Technology

: for Energy Corporation. Calibration Due: 16 August

1 < 19820 .‘

1.9 DC Servo Controller, Model No. 710, Serial No. 001,
manufactured by CGS System, Inc. Calibration not
reguired.

» 1.10 Accelerometers (8), Model No. 320, Serial Nos. 675
! through 678 and 630 through 683, manufactured by
i Columbia Research Laboratories. Calibration Due: 16
] -August 1982, t

. STR-52781-2
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PAGE 5

TEST APPARATUS CONTINUED

i 1.0 DESCRIPTION OF TEST APPARATUS CONTINUED

1.11 Osc1lloscope,‘Model No. 453, Serial No. 028412,
_manufactured 'by Tektronix. Calibration. Due- 6 April
1982. )

| 1.12 Digitel Plotter, Model No. 7225A/17603A, Serial No.
1823200171, manufactured by Hewlett Packard.
Calibrated immediately prior to use.

1.13 X-Y Recorder, Model 7035B, Serial No. 2007818582,
menufactured by Hewlett Packard. Calibration Due: 9
April 1982.

- 1.14 FM Tape Recorcder (1), Model No. 5600C, Serial No.
081117, manufasctured by The Honeywell Corporation.
Calibration Due: 19 November 1982,

amies v«

1.15 Spectrum Analyzer, Model No. 505N2, Serial No..
505-10, manufactured by M-Rad Corporetion.
Calibration Due: 15 September 1982,

EH |t:&**c aanted
. -
-

- 1.16 Spectrum Synthesizer, Model No. N284, Serial No.
197~-22, meanufactured by M-Rad Corporation.
Calibration Due: 10 June 1982.

g

" 1.17 Spectrum Analyzer, Model No. 3582A, Serial No.
1809AC3066, manufactured by Hewlett-Packard.
Calibration Due- 9 April 1982.

s e von wmaesa Se0aese

*

1.18 Strain Gage Conditioners (2), Model No.

. 3502-08A/08-0049, Serial Nos. 10229 (2010) and 106230

- (2011), manufactured by Jay Controls Company.
Calibration Due: 16 August 1982. )

e ige ae

2.0 DESCRIPTION OF TEST SPECIMEN

Ex-core Safety Channel Neutron Flux Signal Processing
Electronics’, Assembly :P/N 39500, Serial No. E39131.

3.0 METHOD OF TEST

The following test procedure was employed during the
progress of the Qualification Test program.
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METHOD OF TEST CONTINUED PAGE 6

TEST SEQUENCE

'The test sequence, as state below, was followed during the

execution of the gualification program:

3.1.1 Pre-test Inspection and Electrical Tests.’
.1l.2 Resonant Frequency Seerch Test (Phase I).
1.3 Seismic Random Test (Phase II). )

.1.4 Post Seismic Inspection and Electrical Tests.

wa

TEST SET-UP

The test specimen was secured to a, test fixture which was
securely mounted to the seismic vibration table. The test
fixture was rigid when subjected to the seismic
simulation. The front panel mounting screws were provided
by Electro-Mechanics (eight (8). flathead screws, %10-32
and two (2) side slicde mounts). The test cable connections
to the unit were typice2l of in-service connections and
were unsupported for a span of approximately one (1) foot.
The set up wes in @ccordance with Electro-Mechanics
drawing No. 0000-39526.

ELECTRICAL INSPECTION AND OPERATIONAL TESTS

Prior to and following the Seismic Qualification test the
specimen was subjected to visual ané electriczl tests in

‘order to determine it's ability to operate in a normal

manner.

The specific operational test method was in accordance

" with Electro-Mecharics procedures as follows:

3.3.1 Pre—~test Inspection

The pre-test inspection consisted of visually examining
the specimen for evidence of physical or other damage that
may have been caused by shipment to the test site or in
mounting the sPecimen. Points of particular interest
were: ’

- Overall appearance and condition of test specimen
- Circuit 'boards and components

- Cables

- Connectors .

STR-52781-2
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' METHOD OF TEST CONTINUED " PAGE 7

ELECTRICAL INSPECTION AND CPERATIONAL TESTS (CON'T)
3.3.2 Electrical Tests ~ Seismic

All Electrical tests were performeé by Electro-Mechanics
personnel. in accordance with the requirements of Test
Procedure No. TP 6764-13, Rev. C prior to, during, and ot
the conclusion of the Seismic Test Program. All test data
was retained by Electro-Mechanics personnel.

3.3.3 Post~test Inspection

The post—-test inspection consisted of visually examining
the specimen for evidence of physical or other damage that .
may have been caused by the stresses of the seismic
qualification test. Points of particular interest were:

~ Structural areas that may have experienced high stress
- Circuit boards and components .

- Cables

- Connectors

SEISMIC QUALIFICATION TESTS
3.4.1 Phase I - Resonant Frequency Search

A resonant frecuency search was performed in the frequency
range of 1.0 to '35 Hz at an input excitation level of
approximately 0.2 g peak. The input acceleration was
controlled at-all times by means of a piezoelectric
accelerometer and displacement potentiometer. Six (6)
response accelerometers were used to monitor specimen
response and to cdetermine specimen resonant freguencies,
if any. Additionally, two. (2) strain gages were secured,
to the test specimen. The accelerometer anéd strain gage
locations are noted in the test results portion of the
test report.

The frequency range from 1.0 to 35 Hz was searched by
sweeping the input frequency at a rate of approximately
one half octave per minute and remaining a2t each discrete
frequency for a period of approximately fifteen (15)
seconds in order to record specimen response data.

STR-52781-2
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METHOD "'OF TEST CONTINUED PAGE 8

SEISMIC QUALIFICATION TESTS (CON'T)

3.4.1 Phase I - Resonant Frequency Search (Con't)

Phase I testing was performed-in each of three (3)
mutually perpendicular axes. The resonant ‘frequency
survey was performed in all four (4) test directions.

The specimen was energized for all résonant search
testing. Performance wss ‘not monitored.

3.4.2 Phase II - Seismic Random Test (Multi~Frequency)

Upon completion of Phase I testing in the first biaxial
pair (minor horizontal and vertical axes), the test
specimen was subjected to seismic (random) event tests.
The input motion was phase coherent, random
multi-£frequency irn waveform and equalized in 1/3 octave
segments from 1.0 to 100 Hz. The input acceleration
response levels were sufficient to envelope the Required
Response Spectrum shown in Figure 1 of 2Appendix A,

.conteined herein.

2nalysis was performed in 1/6 octave segments, in the
frequency range of 1.C to 200 Hz, utilizing 1% of critical
demping for the OBE and SSE Seismic loadings. The input
accelerations were applied simultaneously. in-phase and at
an angle of 45 degrees from the horizontal axis. Each
seismic event was repected with the inputs simultaneous
but 180 degrees out-of~phase (ie., specimen and fixture
were rotated 180 degrees about the vertical axis on the
vibration table). The duration of each seismic event was
2 minimum of thirty (30) seconds, uninterrupted. The
apparent ZPA level was monitored and recorded during each

seismic event. There were a3 total of six (6) seismic:

events for each of the in-phase and out-of-phase
conditions (ie., twelve (12) events for each biaxiel pair)
2s follows: :
PIVE TIMES IN-PHASE & FIVE TIMES OUT-QF-PHASE
Operating Basis Earthguake (088) - Equipment energized.
'ONE'TIﬁE’IN-PﬂAéE AND ONE. TIME OUT-OF-PHASE
Safe Shutdown Earthqueke (SSE) - Egquipment energized.

/

STR-52781-2
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METHOD OF TEST CONTINUED PAGE 9

3.4.2 Phase II - Seismic Random Test (Multi-Frequency)
(Con't)

_ At the conclusion of testlng for the first biexial peir
' the specimen was rotated 90 degrees on the seismic table,
about the vertical, resulting in the second mutually
perpendicular. horizontal axis. Phese I testing was then
repeated, in it's entirety, for the second horizontal
(major) and vertical exes combination. Phase II testing
was then repeated (in it's entirety)-for the second
biaxisl pair (major horizontal and vertical axes). There
were-a total of six (6) seismic events for each of the
in-phase andé out-of-phase conditions (ie., twelve (12)
events for each biaxisl pair) as follows:

FIVE TIMES IN-PHASE & FIVE TIMES OUT-OF-PHASE
Cperating Besis Earthguake (OBE)' - Equipmegt,eqergized.
ONE TIME IN-PHASE AND ONE TIME OUT- OF—PHASE
Safe Shutdown Earthguake (SSE) - Equipment energized.
"Functicnal testing was performed during each éeiséic Event

by Electro~Mechanics personnel snd 211 data retained by
them.

4.0 TEST RESULTS:’ , .

The following infcrmation was observed ané recorded
before, during anéd efter exposure to the stresses of the
Seismic Qualification Test.

4.1 PRE-TEST INSPECTION ) .

The fcllowino information was observed and recorded during
the Pre-Test Inspection and Electrical Tests.

Visual Ipnspection - There was no evidence of physical
damage to the test specimen as a2 result of shipment to the
test site or subsequent to it's installation on the test
table. .

Electrical Test - Electrical performance data was obtained
and retained by Electro-Mechanics personnel.

STR-52781-2
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y ' ' TEST RESULTS CONTINUED PAGE 10
= . Y
= 3
4.2 PHASE I RgSONANCE SEARCH TEST )
BIAXIAL PAIR NO. 1 (FRONT TO BACK):
HMotion Observed Ratio
Channel Axis Resonant g out/ )
Number Monitored . Preg. (Ez) g in Comments
3 Vertical . . _No Significant
. Resonances Observed
4 Horizontal 25 2.5 Specimen Mounted
_ Resonance
5 Vertical 36.5 2.2 Slight Card Cage
- Resonance
6 Horizontal 25 3.3 Specimen Mounted
Resonance
7 Vertical 15.5 2.8 Specimen Mounted
. Resonance
8 Vertical . No Significant
Resonances Observed
@ See Appendix for Transmissibility Data Plots. :)

4.3 PHASE I RESONANCE SEARCH TEST

BIAXIAL PAIR NO..2 (SIDE TO SIDE): '

Motion - Observed Ratio
. Channel Axis Resonant g out/
Number Monitored Freag. (HEz) g in Comments
3 Vertical 20-35 3.4 Broadband Resonance
4 Horizonteal 26 6.8 Specimen Mounted
Resonance
5 Vertical 35.5 6.1 Carc Cage Resonance
' .
6 Horizontal 26.5 7.2~ Specimen Mounted
Resonance
7 Verticsal 20.5 3.3 Specimen Mouynted.
. . Resonance
8 Vertical 20.5 3.7 Specimen Mounted
) Resonance

See Appendix for Transmissibility Data Plots.

STR-52781-2






TEST RESULTS CONTINUED PAGE 11

4.4 SEISHIC RANDOM EVENT TESTS - PHASE II
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BIAXIAL PAIR NO. 1

IN-PHASE

RUN NO. EVENT DURATION
1 OBE 30 SEC..

2 CBE 30 SEC.

3 OBE" T 30 SEC.

4 OBE 30 SEC.

5 OBE 30 SEC.

6 SSE 30 SEC.

»

There was no evidence of physical:damage observed as a
result of the stresses of these events. All electrical
performance data was obtained and retoained by
Electro-Mechanics personnel. See Appendix E for Test
Response Spectra and Appendlx F for Equ1pnent Response
Spectra. Note: Typical OBE response cate is presented in
these appendices and response data not shown was verified
"to be consistent with those presentecd.

SEISMIC RANDOM EVENT TESTS - PHASE II

BIAXIAL PAIR NO. 1
OUT-OF~PHASE .-

RUN NO. EVENT DURATION
7 OBE 30 SEC.-

8 OBE ‘30 SEC.

9 . OBE 30 SEC.

10 - . OBE ) 30 SEC.
11 OBE 30 SEC.

. 12 SSE 30 SEC.

There was no evidence of physical damage observed as a
result of the s§resses of these events. All electrical
performance data was obtained and reteined by
Electro-Mechanics personnel. See Appendix E for Test
Response Spectra and Appendix F for Equipment Response
Spectra. Note: Typical OBE response data is presented in
these appendices and response data-not shown was verified
.to be consistent with those presented.

STR-52781-2
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_ TEST RESULTS CONTINUED PAGE 12

4.6 SEISMIC RANDOM EVENT TESTS - PHASE II

" BIAXIAL PAIR NO. 2

IN-PHASE

RUN' NO. EVENT DURATION

13 OBE 30 SEC.

14 OBE 30. SEC.

15 OBE . 30 SEC.

16 OBE 30 SEC.

. 17 OBE 30 SEC.
18 ‘ SSE 30 SEC.

-

There’  was no evidence ‘of physical damage observed as 2
result of the stresses of these events. All electrical
performance data was obtained and retained by
Electro-Mechanics personnel. See Appendix E for Test
Response Spectra and Appendix F for Equipment Response
Spectra. Note: Typical OBE response data is presented in
these aprendices andé response data not shown was verified
to be consistent with those presented.

~

SEISMIC RANDOM EVENT TESTS - PHASE II- v

BIAXTIAL PAIR NO. 2
OUT-OF-PHASE

RUN NO. ° EVENT DURATION
19 OBE 30 StC.
20 ° s OBE ' 30 SEC. -
21 OBE 30 SEC.
22 OBE 30 SEC.
23 _ OBE 30 SEC.
24 SSE 30 SEC.

There was no evidence of physical damage observed as a
result of the stresses of these events. All electriceal
performance data was obtained and retained by
Electro-Mechanitcs personnel. See Appendix E for Test
Response Spectra and Appendix F for Equipment Response
Spectra. Note: Typical OBE response data is presented in
these appendices and response data not shown was verlzzed
to be consistent WIth those presented.
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TEST RESULTS. CONTINUED PAGE 13

4.8 POST-TEST INSPECTION

.

"The following information was observed and recorded during
the Post-Test Inspection.

Visual Inspection - There was no evidence of physical
damage observed as & result of the stresses of this
Qualification test program.

"Electrical Tests - All electrical performance data was
obtained and retained by Electro-Mechanics personnel.

5.0 SUMMARY OF STRUCTURAL CONDITION

. There was no evidence of physical damage observed as a
result of the stresses of this test program.

6.0 RECOMMENDATIONS

,.Q None, data merely submitted.
- 7.0

- CONCLUSIONS

.

It is the function of AMERICAN ENVIRONMENTS COMPANY, INC.,
to report the test data as observed. Final evaluation of
the test results shell be a3ccompiished by
Electro-Mechanics Incorporated.
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. s _ . APPENDIX A
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FIGURES ' PAGE 16
FIGURE 2

BIAXIAL PAIR TWO
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TABLE I

STRAIN GAUGE MOUNTING LOCATIONS

Motion Axis
Monitored Location.

Vertical Inside - Middle Right Side of Drawer
Horizontal (F/B)
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"STRAIN GAUGE RECORDINGS

PAGE 19

BIAXIAL PAIR NO. 1 IN-PHASE .
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STRAIN GAUGE RECORDINGS PAGE 20 ~
BIAXIAL PAIR NO, 2 IN-PHASE )
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STRESS CALCULATIONS PAGE 2)

CALCULATION I
The maximum observed strain for the Biaxial Pair No. 1}
(In-Phase) Test (SSE £6) was 2.25 mico-inches/iach, peak.

The maximum observed strain for the Biaxial Pair No. 1
(Out-of-~Phase) test (SSE £12) was 10 micro-inches/inch, peak.

The maximum observed strain for the Biaxial Pair No. 2
(In-Phase) Test (SSE #18) was 18 mico-inches/inch, peak.

* The maximum observed strain for the Biaxial Pair No. 2

(Out-of~Phase) "test (SSE #24) was 5.1 micro-inches/inch, peak.
delta L/L = e ;.S = E%*e

Where: dalta Change in length of gauge
Length of gauge

Apparent strain

Young's modulus (30 x 1076 steel)
Apparent stress (psi)

ugunan

L
L
e
E
S

FPor SSE %6, Biaxial Pair No. 1 - In-Phase: |

delta L/L (peak) = 2.25 x 10°~6 inches/inch
S =30 x 1076 * 2.25 x 10°-6
S = 67.5 psi

Por SSE #12, Biaxial pair No. 1 - Out-of-Phase:
.delta L/L (peak) = 10.0 x 10°~6 inches/inch

§'= 30 x 1076 * 10.0 x 10"-6
S = 300 psi

Por SSE. $#18, Biaxial pPair No. 2 -~ In-Phase:

delta L/L (peak) = 18.0 x 10°~6 inches/iach
S 30 x 1076 * 1L8.0 x 107-6
S 540 psi

Itu

Por SSE $#24, Biaxial Pair No. 2 - Out—of-Phase-
delta L/L (peak) = 5.1 x 10 -6 lﬁches/11ch

S =30 x 1076 * 5,1'x 10°-6
S = 153 psi/
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APPENDIX C

ZPA TEST ﬁATA & DEFLECTION CALCULATIONS - )
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TABLE I

ACCELEROMETER MOUNTING LOCATIONS

Q

!!i
i
"
| Accelerometer Motion Axis
i Number Monitored Location
4
z.‘
i 1 Horizontal Control - on Seismic Table
g 2 Vertical " Control - on Seismic Table
i 3 - " Vertical . MAdjacent to the Power Supply
|l »
4 Horizontal Center of Card Cage
5 Vertical
6 Borizontal Upper Front Left Corner of the Specimen
7 Vertical . .
8 Vertical Upper Rear Leﬁtrcdrner of the Specimen
F E
I
4
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ZPA TEST DATA PAGE 24 ~

RECORDED ZPA VALUES

BIAXIAL PAIR NO. 1 IN-PEASE

.Accelerometer

Number

1

2
3
4
5
6
7
8

"RUN ~ SSE NUMBER 6

Value
(g)

2.57 - Borizontal Control
2.23. — Vertical Control
2.84

"2.68

2.47

2.75

2.27

2.32

RECORDED ZPA VALUES' . | R )

BIAXIAL PAIR NCO. 1 OUT-OF-PHASE

Accelerometer,
Number
. .
2
3
4
S
6
7,
8
’

- —— v

RUN -~ SSE NUMBER 12

Value
(¢) . ' a
. 2,62 - Horizontal Control,

2.47 - Vertical Control
2.85
.+ 2.73
2.52
2.72
2.51
2.63°
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ZPA TEST DATA l PAGE 25

RECORDED ZPA VALUES
BIAXIAL PAIR NO. 2 IN-PHASE
RUN - SSE NUMBER 18

] Accelerometer Value’
k . Number (g9)

1l 2.51 - Horizontal Control
2,44 - Vertical Control

2.78

’
Fl

-

2.65
2.47

oV sy setmenrsamadea b m b

2.63

YT

2,53
2.76

W N & s W N

@ | ' RECORDED ZPA VALUES,
- © BIAXIAL PAIR NO. 2 OUT-OF-PEASE
RUN - SSE NUMBER 24

Accelerometer Value )
Number . . (g) \ T

1l ] 2.59 - Horizontal Control
2.45 - Vértical Control

2.83

2.72
352
2.71
2.65

0 9 o s wWwN

! 2.5

. /e '
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DEFELCTION CALCULATIONS PAGE 26 ~

FER

CALCULATION II

The maximum deflection of the specimen exterior relz2tive to the
mounting base was calculated as follows:

d = g/0.1022 £72

Where:

Single amplitude deflection

lowest resonance frequency of specimen structure
highest measured acceleration (ZPA value of
.response spectra) from accelerometers selected to
represent maximum deflection of cabinet exterior
(doors not applicable).

Qo
nun

For SSE Number 6:

: : . Biaxfal Pair No. 1 Iq-Phase . ' .
-_Q d = 2.84/0.1022 * (15.5)"°2 = 0.116 inches. : .
FPor SSE Number 12:

Biaxial Pair No. 1 Out-of-Phase

d = 2.85/0.1022 * (15.5)°2 = 0.116 inches

For SSE Number 18:
Biaxial Pair No. 2 1In-Phase

d = 2.78/0.1022 * (20)~2 = 0.068 inches

For SSE Number 24:

Biaxial Pair No. 2 Out-of-Phase

?
!
i

d = 2.83/0.1022 * (20)~2 = 0.069 inches
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APPENDIX D

TRANSMISSIBILITY DATA PLOTS

g ==

FOR

ELECTRO-MECHANICS INC.

tem e emsdzireiliesme

EX-CORE-SAFETY CEANNEL NEUTRON FLUX SIGNAL
PROCESSING ELECTRONICS
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. TABLE I

I\CCBLEROHE'I:BR MOUNTING LOCATIONS

Accelerometer Motion Axis

Number Monitored Location
1 Horizontal Contro) - on Seismic Table
<2 Vertical Control - on Seismic Table
3 Vertical . . Adjacent. to the Power Supply
4 Horizontal Center of Card Cage .
5 Vertical ] . ’
6 llorizontal Upper Front Left Corner of the Speciﬁen
7 Vertical . )

8 Vertical Upper Rear Left Corner of the Specimen . -
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APPENDIX E

TEST RESPONSE SPECTRA

FOR

ELECTRO-MECHANICS INC.

EX~-CORE-SAFETY CHANNEL NEUTRON FLUX SIGNAL
PROCESSING ELECTRONICS
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NOTE: Typical OBE Response Data is presentec in this Apgpendix.
The O0BE Response Data not shown was verified to be consistent

with the response data presented.
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Measurement/Observation Acceptable Range Actuzl
B.4.12.2  Test Set Position 8
(cont.)
- Input Voltage -0.924 .VDC. 6.000x0.300 VDC b. 002
"Input Voltage -1.078 VDC 7.000=0.300 VDC =7-001
w ' ' i-
Input Voltage -1.232 VDC 8.000«0.300 VDC 3.002
Input Voltage -1.386 VDC 91 000£0.300 VDC ~ 4.004
. Input Voltage -1.5%0 VDC 10. 000=0.300 VDC \o0.00 |
- Pass Tail
4.5.1.2  Log Indicator | . o Lit /
' Test Sét-"Logh-:.-" .
N.O. Indicator - Lit /

uo 5020 1

4.5.2.1.1

AT Sy .

4.5.2.3

" Log Poaer ‘Meter R

» L og .‘I‘.:-o ubl..e.—.--’-——-..:— o

Test Seu Poszulon 1 3.700=0. 100 VDC

- % “ .l z.. =_~“—- 10_" .

.-..‘ -

Test Spt Positfon~1 0.100+0. 050 greater
- s than step &.3.1.2.1

Not Lit ™

Lic

Power Supply Spprox. 650V
Test Set "wWRT™ N.C. Indicgztor Lit
Test Set "LT*'?""- )
indicator , - / Not Lit

Mot Lit

Remove Board 18 Log Troudle Lit

Aefaz)
2.6350
10"

T

v
N
7
L]
)
P
-

NN N N

Rev, G
TR 676L-2
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Step

Measurement/Observation

hcceptable Range

4.5:2.3.1
§.5.2.3.2

]"05-2014

4.5.2.4.1
4.5.2.4.2

Replace Board Ji18

”Remove Board J20
Replace Board J20°

Remove Board J21
Replace Board J21

Rémove Board J22
Replace Board J22

Remove Board Ja7
Replace 3Board J27

Remove Board J28
Replace Board J28

Remove_ .Board J31
Replace Board J31

Log Calibrate

_-Log Calibrate

Log Trip Test
Log Trip Test

Rate Trip Test

- Rate Trip Test

Linear Troublp Indicator

Power‘Subply

Approx.

Log Trouble Not Lit

Lit
Not Lit

Lit
Not Lit
Lit
Not Lit

Lit
Not Lit

Lit
Not Lit

T Lit
Not Lit
Lit
Not Lit
Lit
Not Lit
Lit
Not Lit

Lit

Rev. B

TR 6764-2
Page 9 cont. on 10
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Step

Measurenent/Observation .

v.l
o

[T
| ad

Acceptable Range

4.5.3.1.1

4.5.3.2
4.5.3.3
4.5.3.3.1
4y.5.3.3.2

-
~

>
-
L
. -
.
.

4.5.3.4

§.5.3.4.1

4.5.3.4:2

Test Set nLTI"®
N.C. Indicators

Test Set "LT+WRT"

Linear Trouble Indicato%

Redove

N.C. Indicators

Board J26

Replace Board J26

Remove

3oard J24

Replace Board J2}4

Remove

Board J26

Replace'Board J26

Remove

Renmove

Board J27

Boara J29

. Replace.Board J27

Replace Board J29

Linear

Linear_

Linear
Linear

Linear
Linear

Calibrate
Calibrate
Trip Test

Trip,K Test

Trip Test

.Trip Test

_Upper
Upper

Lower
Lower

Linear ‘Trouble Not Lit

Li¢

Lit

Not Lit

Lit

Linear Trouble Not Lit

Lit
Not yit

Lit
Not Lit

Lit
Not Lit

Lit
Not Lit

Linear Trouble Lit

Linear Trouble Not Lit

Linear Trouble Lit
Linear Trouble Not Lit

Linear Trouble Lit

\_\' NI SNCIRIN INSOINN INNISINVINS \ :

Rev., C .
TR 6764-2
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Measurement/Observation- Acceptable Range Pass rtail

4.5.3.4.2
(cont .)

Linear Trip Test

Linear Trip Test

Low Power Linear Troubl é~ Lit

Low Power

Linear Trouble Not Lit .
ZPM3 Indicator , Lit~

o«
-

Out put Low Power Position 2.5<0.100 VDC 2.53%4
‘- . o Pass Tail

'Tes: Set Low Power

N.O. Indicators Lis
_- P T Actual™’
O.u‘.:pt..x‘.:.l...ole ;c;;e;'..‘;’osi tion 0.100:0.050- .gx:"eate,. ——
N than step 4.5:4.2 2671 \
rmmrialnl, ire .":’ - sarnane 11T LT - 258 :\ 1 ‘.\
Z2¥3. Ipdicator:;: Not Lit v/ ’
: B LIS . ) - - . Actuzl

Output.Czi_ Avg. Position 0, 75€=0.100 VDC _ - 0.743
s I.l.i nnE o . . R ] _-,'_,-_' Pass TFTail
est Set Lingaf 1 /
.C. Indicators _ . Lit .
Actuzl
L : o/
Linear Power Meter- " 15%2% 1S £

Output Cal Avg Positionm 0.100:0.050 less

. than step 4.5.5.1

0.62]

-Rev. G
TR 6764-2
. Page 11 cont. on 12
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TABLE 1

ACCELEROMETER MOUNTING LOCATYONS

Motion Axis

Monitored Location

Horizontal Control - on Seismic Table

Vertical Control - on Seismic Table

Vértical Adjacent to the Power Supply

Horizontal Center of éard Cage

Vertical

Horizontal Upper Front Left Corner of the Specimen
. Vertical

Vertical Upper Rear Left Corner of the Specimen

STRAIN GAUGE MOUNTING LOCATIONS

Motion Axis
Monitored Location

Vertical . Inside - Middle Right Side of Drawer .
Horizontal (F/B)

STR-52781-2

Y gD

T S WA A T OO T AP U R T O LA T

e




et e e b s

- Smuray

T ey g A P T R A e N R T A T T A E T X Y TR TINOT AT ”

PBOTOGRAPHS PAGE 14

CONTROL
ACCELEROMETERS
CHANNELS 1 & 2

RESPONSE
ACCELEROMETER
CHANNEL 3

STR~52781-2

— by - alpmwm - -
-— vy K

e, % et peme 848 % semsnstmactms s Simaw cr s 4
o LT e R UL LT T N

S

haa



I

.



.

Seeda

T e

L8 wwe wm o T owEes

2w enihdismer mum: wisesase

st o

x> g
.o n

BAZ/IECTROMECHANICs
Ex Core

. F)Ccclcrouc-ref‘w.

> S

PHOTOGRAPHS

RESPCNSE
ACCELEROMETERS
CHANNELS 6 & 7

{Ex Core

CCCleromcrer a

~

R.‘f 7
o o, L TP —rs

o

= -,

STR-52781-2

o -‘ﬁ;{: r‘\- 3

PAGE 146

_* RESPONSE
ACCELEROMETERS
CHANNELS 4 & 5




AT AL SIS K03 ST DS O/ Y s e e

PHOTCGRAPHS PAGE 147 -

d c4 % 7 =0, ':1..'.: oy
; £ by X =
. Sa . a ! S5385 Q.
. RSN . 2 Ay z >
> Yoy D ~ g
= AT o RESPONSE

N -~ : =
! e % e Ry AT > ACCELEROMETER
T CEANNEL 8

W,
P
o

Q

"‘\
‘ 3

A

'&“
?

. STRAIN GAUGE
: LOCATIONS
CEANNELS 1 & 2

STR-52781-2

5 B L R T e R 1 cvwenEm ey trp it et F [N






- i . ||1|¢11||II||.III|||||I||J
* hd
. - - H
i s
. . )
‘ . ] .
L] R .
) "
* - " - "
. ) . .
. “
. . .
.
_‘ - < N
. . ) ‘ .
.
. .
n . )
.
. ] (
H . . » P . -
’ *
* : . .
- ﬂ ..
. - bl
. . ;
. -
B .
- - . . ]
. - .
! r
b .
. . .
. . .
' 13
" . - "
; . |
* - .. » .
a - w . . »
. . . ¥
. w -
N -
> - -
» 2 - a . . ,‘
; L]
o . :
fsa] .
. . .
" . . ) ]
ol .
- * -
. o . . ,
. b ‘ .
ﬂv # -
[\ . ,
* n I
* .
" »
.
) » - L ]
.
* « . . [} .
.
. . . .
.
k]
- .
. . .
.
.
.
. . ‘_
) - 1l
| !
. . _
. . R .
.
. . . . ,
. R .
* .
° L
. . . , .
- . '
3
‘ -
. . A
.
. . ] .
.
. . .
. . ) ‘ )
. W L
. o k ¢ .
. “ .
- . olte - v
N 1
vl




Revision Scactu

s of Sheets

. - . I. . 9. &ﬂ/é /’J
¢ ** . a : ’ o? /—.' :'{
AFTeR EOVI ROMMEATAL .
BzFeRe SEISUIL
ELECTRO-M=CHANICS, INC.
New 3ricain, Connecticut
. Functional Test
:re.si: Record TR 6764-2
Ex-Core Safety Chznnel
- Neutron Flux Signel Processing
Description Electronics Channel Part No. 39500 |
" Sexrial No. E 33131 ' Job No. 164
Tested Per TP 5764 2 Rav, W.0. ot I=R—e. 13036
e
. .()fh
ted by Date_3-18-83Z Ace /Rej,
Tes‘. Recoz&/Review }%@4 ace 3-27-¥2-tcc " Rej i
Qa ;°s‘. Revi ew bv ), Date ~I-2 L  Ase |/ l
Test EZquipment Used: DATA PRECISION ~E€P 2393 1073 9.1"- l
KE WM TEP nna% 8-8-%9“—;-- —esT SET. = 3520 . Ro CAL k¢ 1
= WAvetek S TEeR 23 Iz-14-8% skrrodics  TeP 2409 O 4 (5. 82
PaTelc C/j‘ tep 22804 6°30°BZ TekTAOR *4e9
TP 2304 4 4.21-82 l

BeecmAad oo

pPage [1]|2]3]¢ s|e]s|s]s]ojrnfrzlisfis)is
e T A plelalelel Al Zle |
—ﬁz*—eer | ca
Date 2i ) Tace | Inicgicl

T e DL A | eii/m .
Rev. 2 |yaggr | B 7 | wass | £n
Rev. 3| _ o oy Wﬂ/‘( 6/)’/T7
Rev. Clg-ay-g7 |70, A | sree

Dlys.25-27 V2 0. 2K | ro-re-t

J




- ,Revisions Ccatinued

.l

1 OA

ta2ficial i Dace InZlcial

W 2-17-82%

o
n
P
5]

W

1]

)

 }

)

N

3”7 | 2/7/7- (QW

Rev. G |y-py-52 | &2 | 4/r6/32 | gAY | g-r9-52 114449

Rev. H ' 1 ' . ﬁ

Rev, J |
(® |




TEST RSCORD

Step Mea:?uremeht/c‘bser.vation Acceptadle Range Actual
4.1.2.1 Output Select +15 Position ~15Vs0.250 VDC 14474
k.1.3.1 Out put Select -15 Position -15V=0.250 VDC -j5.012
b.1.4.1 Out put Select +5 Position - +5V¥=0.250 VDC S.023
£.1.5.1 Out put Select ?reamp . . .
+15 Positicn +15V=0. 250 " VDC |S-040
4.1.6.1 Out put Select Preamp
=15 Position -35V=0.250 VDC :_l_z_l_q_fio
High Voltags Meter HV Log 800 20 v:>c foo -
High Voltage Meter HV Lin . 800220 VDC oo )
Log Power Meter Approx. 10-8¢ | X lo”"/
Test Set Position 1 -0.361+0.300 vDC -0.259
Log Power Meter LCR-1 32tween 1.3x10'5 2ad < ’o—f
3.3x 10°° __?_X_
4.2.3.2 - Test Set Position 1 +3.020+0.300 VDC 3.016
§.2.¢ Log Power Meter LCK-2 Setween 0‘\;10"2 apd - | -
5.2.4.2  Test Set Position 1 5.71920.3200 VDC S 678
4.2.5.1 Log Power Meter LCR-3 Setween 2.5x10°2 274 é’xlo-?’-

’ 5' sx 10-2 S ————
4.2.5.2 Test Set Position’? 6.321=5.300 VDC £.423
5.2.6.1 Log Power Meter MSV-U Between 2.6:10"2 and b -

. " §,§x 10-2 x 0
Test Set Position 1. 5.321:20.300 vDC 5-454
Rev,
TR 67611 2
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.. - . -
’;:yp ‘Measurement/Observation Acceptable Range Actuzl
. “o2-?-1 Log Power Meter MSV-5 " Between 0.26 and 0.6§ 0.50
4.2.7.2 Test Set Position 1 | 7:32120.300 VDC 7.273
4.2.8.1 | Log Power Meter MSV-6. l Between 2.6 and 6.6 4.6
4.2.8.2  .Test Set Position 1 | 8.32120.300 VDC g.269 ;
4.2.10.1 Log Monitor o 1.0020. 10usec l.oo_ws .{
4.2.11.1 Scaler . . O.SO:O.éOuéec 0.579455 ' é
4.2.12.1  Test Set Position 2 ' 5.719:0.300 VDC 5681
4.2.13.1  Test Set Position 3 ' 5.71920.300 VDC 5695
1!.2.'1_14.1 Output Log Position . 5.7 9.*.0.3‘00 vDdC 5.6494
4.2.15.1 Test Set Position 1 '
‘ Log Péwer Meter 2x 108 0.00020.300 vDC, -0.037 -
A @ Log Power Meter 2x1077 . 1.000£0.300 voc 0. 902
= " Log Power Meter 21070 2.40020.300 vDC 1.918
Log Power Meter 2x1072 3.000:0.330 VDC 2.922
~ Log Power Meter 2¢107 4.000:0.300 VDC _3.434
Log Power Meter 2x;0'3 '5.000=0.300 voc . - 4.914
Log Power Meter 2x10°°2 6.00020.300 VDC 5.912
- Log Power Meter 210" 7.00020.300 VDC T.oll
"  Log Power Meter 2 . T 8_.900:0.300 vDC ﬁ 025.
Log Pover Meter 20 9.000:0.300 vo¢  _8.976
| . Log Power \Meter‘ 200 10.00020.300 VDC j0.029
|
Rev, E
TR 6764-2
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Measurenment/Observation

Acceptadle Range

33
n
te
c.
m
-

4.3:2.1 Rate Meter 0:0.2 DPM 0.0
3.3..2.2 Test Set Pos.’;tion 5. 1.25020.050 VDC .25 2
4.3.3.1 ‘Rate Meter ' . 0%0.2 D?M 0.0
4.3.3.2 Test Set Po'"sitio‘n 5. 1.25020.050 VDC .245
4.3.409 Rdte Meter 720.2 DPM 7.0
4.3.4.2 Test Set Position 5 10.000=0.050 VDC l0.029
4.3.5.1 Test Set Position § .

Rate Meter 1 ’ 2.5000.250 VdC 2.508

Rate Meter 2 3.75020.250 VDC 3.738

Rate Meter 3 5.00020.250 VDC 5.026

Rate Meter U $.25020.250 VDC .2¢3 |

‘Rate Meter 5 ' 7.500=0.250 VDC. 7.559

Rate Meter 6 §.75020.250 VDC 8.755

Rate Meter 7 ’ . 10.00020.250 VC lo.015
L‘.-3.6.1 ‘Test Set Position & 1.250=0.250 V2C . 262
4.3.7.2 Output Rate 'Position '1.25020.250 VOC [-270 |
4.4.1.3 Linear Powér Meter Approx. 0% C):é ‘
4.8.2.1 Out;;ut Cal Avg Position 0.060:0.300\ vDC 0.0l2
4,4.3.1 Linear Power Meter " 200=2% 200 %

. 8.4.3.2 Output Cal Avg Position £ 10.00020.300 VDC l0.029
4.4:4.1 Linear Power Meter ';: - 2=2% 2%
TR 6764-2
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Measuqemenﬁ/Observation

Acceptadle 2znge

5.4.4,2
§.4.4,3
4.4.5.1
4.4.5.2
4.4.6.3
" 4.4.6.4
5.4.6.5
5.4.7.3
4.4.7.4
4.4.7.5

5.4.7.6

:{"e-s.u .
Y

=4 4.8.5

.- B.8,0.4

L. 4.¢.6

y.Lr.0.7

4.4.10.3.1
.4.10.3.2

Qutput Cal Avg Position

‘Output Low Power Position

- Linear Power Meter

Qutput Cal Avg Position

Test Set Position 11
Linear Power Meter

Test Set Position 8

.Test -Set Position 10

Linear Power Meter
Teét Sét Position &
Test Set Position 8-
Test Set ?ositién 12
Test Set. Position 6
Output Czl Avg Position
Test Set Position 7
Test Set Positon 8
Test Set Positon 9
Test Set Positon 10
Test Set Positon 11

Output Cal Avg Position
¢

‘Linear Power Meter

0.10020.300 VDC
5.0000.300 VDC
Approx. 0%
0.00020.300 VDC._
10.00020.300 VDC

" 200<21
10.000:0.300 VDC .
10.00020.300 VDC
200:&5
10.00029.300 VDC -
5.000:0.300 ¥DC
-1.cgo=oisco ¥DC
-1.00020.300 ¥DC

5.000=0.390 vBC
£.000=0.300 ¥C
5.000=2.300 VDC

5.C000=20.3500 ¥2C
0.390 voC
5.006290.300 VDC

0.100=20.300 vDC

2=2%
. Rev. C
TR 5754-2
Pzge § cent




-:::g Step

Measurement/Observétion

Acceptzble Range Aetual
4.4,10.3.3 Output Low Power Position 5.020.300 VDC 4.851 -
4.4,10.4 Qutput Cal Avg Posifion

Linear Power ,ﬁetex‘; 20% 1.000:0.300 VDC l.o18
Linear Power Meter 40% é.ooo:o.3oo vDC 2.006
‘Linear Power Meter 60% 3.000=0.300 VDC 3.017
Linear Power Meter 80% 4.000=0.300 VDC <4.019 -
Linear Power Meter 100% © 5.00020.300 VDC S.003
Linear Power Meter 150% | 6.000:0.300'VDC G-019
Linear Power Meter 140% 7.00020.300 VDC. 7011
Linear Power Meter 150% '8.060:0.300 VDC . 8.013
o Linear Power Meter 180% .9.00020.300 VDC 4.020
._@ Linear Power Meter 200% 10.000:0.300 vdoc . /9 931
= u!u:11.2 Test Set Position 10 ' '
_ Input Current -0.iSlma 1.000:0.300 VDC 0.979
Input Current =0.308za 2.000=0.300 VdC 198/
Input Current -0.U462ma - 3.000=0.300 VDC ‘Q_Q’/'é)
Input Current -0.516n2 £.000=0.200 VDC 3.979
Input Curreat -0.770ma 5.000=0.300 VDC 4.982.
Input Current -0.92lma ' 6.00020.300 V3C 5.97¢%
Input Current -1.078ca 7.00029.300 VDC 6977
Input Current -1.232ma 8.00020.300 VDC 7.979
f:!lli
. "Rev. C
TR §764-2
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Measurenment/Observation

Acceptable Rangze

4.4.11.2 _iest Set Position 10
{cont.) , . ,
. Input Cufrent -1.386ma 9.00020.300 VvDC ' g.48 |
Input Current -1. suo:na ‘ 10.00040.300 VDC 1.49749
B.4.11.5 Test Set Position iﬁ-: . '
Input Current -0.15kma 1:00020.300 VDC 0.97L
Input Current -0.308ma 2.000%0.360 VDC 1.47%°
Input Current n-o'.ueam_a 3.000=0.300 VDC 2.978
Input Current -0.616ma 4.00020.300 ¥DC 33796
] Input Curreht -0.770me 5.000£0.300 VDC 4.978
Inpu; Current -6fézuma '6.00020.300 VDC -5'3"-7—5:_
oo ‘- Input Cu;renr.: -i:o?Bma 7.000£0.300 ¥DC -("’ﬁ-:zf‘z
-"e Inpui*Currest “i7232ma + + 87000=0.200 véé_ 1376
B Input Current-i1.386ma. 9.000=0,300 ¥DC 8.915
B Input Curreat®-i:5h0z2 10.00020.300 ¥DC 9.4 15
§.1.12.2  Test Set Pohifisn‘s a .
Inputivoltage -0: 13k ¥pC 1.00020.300 ¥OC ° --’-0-9-9-
Input Voltage ~5.308 vdC 2.00020.300 ¥DC . 2.000
Tnput Veltzge -0.452 VDC 3.000:0.300 ¥DC 2.99¢
Input Voltage -0. 616 vaC ¥.000=0.300 ¥DC 3.99¢%
Input Voltage -0. 770 vdC 5.000=0.300 \D.C 4.99¢
@
= Rev. G
TR 8765-2
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HMeasurenent/Observation

Acceptable Range

sectuzd -

.-

§.%.12.2
(cont.)

b Y

Test Set Position 8

- Input Voltage -0.524 VDC

5.5.1.2

- lSrew2— -
4.5.2.3

Input Voltage -1.078 VvDC

. Input Voltage ~-1.232 VDC

Input Voltage ~-1.386 VDC
Inp&t Voltage -1.3550 vDC
Log Indicator

Test Set ‘"Log" ~-.."" .-
N.O. Incicator

e = -
- -
o o . 2o o - = - .

Test' Set Position 1
Log ' Power Mefer "~ '* °
Test Set Position-
Log Indicator....

.Log Trouble Indicator

Power Supply

Test Set "WAT™ N.C. indicztor

Test Set "LT+wWa®T" .
indicator -
. [

Log ‘Troubke— e —um s

Remove Board J18

.

20ty o e __1: .
e et 1 0 . ".

6.000=0.300 ¥DC

7.000=0.300 VDC

8.000+0.300 VDC

9, 000=0.300 VDC

10. 000=0. 300 VDC

-
g0
ct

-
32
(34

L4

0.100+0. 050

3.700=0. 300 ¥DC

than step &,

gLit
Not L
- "Not L

Pass

5940 -
64817
1-9%5

84989
2.985"

O'l
]
Jo

1

INININ
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= @tep

Measurement/Otservation

k.5.2.3.1
4.5.2.3.2

y.5.2.4

L.,5.2.4.1
4.5.2.4.2

4.5.3.1

Replace Board J18

Remove Board J20

Replace Board J20°

_Remove 3oard J21

Replace Board J21

. Remove Board J22

Replace Board J22

Remove 3ocard J27
Replace 3oard J27

Remove Board J28
Replace Board J28

Remove 3oard J31

" Repldce Bcard J31

_ Log Czlibrate

Log Calibrate

Log Trip Test
Log Trip Test

Rate Trip Test

Rate Trip Test

Linear Trouble Indicator
¢

Power Shpﬁly

'l’
n
[ Y
oo

hcoceptatlie Zznge Fess
Leg Troudle ot Lit /
Lit /

Not Lit S
Lis ) S

Not Lis S
Lit : v/

Not Lit 4
Lit S

Not Lit -/
Lit /

Not Lit /
Lit /

Rot Lit .
Lit v/

@o: List ) yd
Lie //

Not Lit /
Lit S

Net Lit v/
Lit /
Approx. 550V e

Rev. 3
TR £764-2
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Measurenent/Obse

rvation Accepta®tl

(1
bV
m
3
(2]
(14
U
w
n
(V]

n

§=

~4.5.3.2
- 4.5.3.3

= @
e
.
-

4.5.3.3.1
4.5.3.3.2

4.5.3.4

u05c30301

"'05.30"‘.2.

Test Set "LI"

‘N.C. Indicators

Test Set "LT+WRT"

N.C. Indicators

Linear Trouble In

"Remove Board J26

Replzce Board J26

Remove Board J24"
Replace Board J2l

Remove Board J26
Replace Board J26

Remove Board J27

Replace Board J27

Remove Board J29
Replace Board J2¢
Linear Calibrate
Linear Calibrate
Linear Trip Test
Linear Trip, Test
Linear Trip Test
Linear Trip Test
. : .

Lit

Lit

dicator, Not Lit

"Lit

Linear Trouble Not Lit

N IS IS IS OINS INNINIS NI N

Upper Linear Trouble Lit
Upper Linear Trouble Not Lit
Lower Linear Treoubls LIt
Lower Linezr Trouble Not Lit

Rev. C ,
TR 6764-2
Page 10 cont. on 11




Measurenent/Observation

5,3, 4,2
(cont.)

L.5.4.2.1

1;05. ‘n. 2.2

"Linear Trip Test
Low P ower

. .

Linear Trouble
Linear Trip Test . . .
Low Power Linear Trouble Not L

x

ZP¥3 Indicator Liv?

.
L .
~

2.5=0.100

Output Low Power Pesition ool

v

Test Set Low ?ower
N.O. Indicatcrs Lit¢

. @ o T . . e A
« e - s e

ILcd Power 0.1006=0. 030

Out put Jesition grezte

T TR ' than step 4.5.4.2
FrmmziaLi, e 3T weageae TIT L%
Z2¥3. indicator::: Not Lit

Linear Power Meter
Qutput C=21 ‘Avg ®esition

—— emme
*

Pass Tail

Lezuzl

VA
0.6377

Rev. G
TR 678&-2
. Page 11 ¢



Measurement/Observation . Acceptabdble-denge:-~ ---

4.5.5.3 Linear 1 Indicator . iiot Lit
4.5.6.1 Linear 2 Indicator Lit

l:est éet Linear 2
N.O. Indicator Lit:

.
..

"8.5.6.1.1", Output Cal Avg Position ~ 3.00020.100 VDC

Linear Power Meter 60=2%
.5.6.2 Output Cal Avg.Position -70.100=0.050 VDL gzeater
: ©iee s than step 4.5.6.1.1
L.5.6.2.% L'S.z.:ea.r. 2 .Indicator ., - Not Lit
- - - hd -« """ ‘- -
- ’
:—0. ¢ /
Tev. G
. TR 8764-2
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Job No. ST
" WO or PDR No. ./ Po38 .
Serial No. &£ S /2/
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o/ EEV S~

= Entered Retest
’ " REJECTIONS OR R=MARKS -
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D £.5. 87
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evevas
ceeesese

Description
Serial No.

Tested Per T?

Tested b

.Test Rec

ELECTRO-MECHANICS, INC.
New Britzin,

Connecticut

Test Record TR 6764-13

" Ex-Core Safety Channel

Seismic Qualification

£ 23913\

'6764-13

3ev.

Lo

§§ejRev1e

QA Test Review by

aL

zPart No.
Job No.
W.0. or =% Lo

24500

.
. T ARET A e vem oy vent—

6164

.
1
LS

13036 .

Date 3-246:8§Z Acc v/ Rej.

m’\w’

Date Z.27- 2-Acc_t” Rej

' Date b-

9-82.  Acc .c/Plej

Revision Status of Sheets .
[ Page | 1 2|34 5|6 7| 8| 9| 10]11]12|13]14]15] 16]17|18]15]20 21| 22|23} 24|23 28| 27
rev. |3| B|— | |1 |
Engineer 0A ] ZCO #

_ Dace Taitial Datze Ini:ﬁayl | Date | ECO ¢
ety g 2L | Ps/a | GV — | —
rev. Alg. 0 o L7222/ | S77 | g-#-%a| 14273
Rev. B|3.24.92 | &g~ |3-26782 Pll— | 32622 | py59]
Rev. C ;

D ‘ !
. 'Rev., B

TR 6764-13.

Page 1 cont. on 2
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- must

be .integral part.of these test records.

Rev.

TR 6764 13

Page 2 cont. on 3

/ ' !
B Q TEST RECORD
’ : Pre-Seismic Test
Ection . . . [
. ‘ . 5/7/97'
.6 Visual Inspection Done _3. z,{,/g_?: BY Passed / Failed
7 _Electrical Function Test Done / 3-19-82 Passed __/  Failed
.0 Seismic Test ———
: - ERRORS :
*PUT | PARAMETER | SPEC. VALUES :
) - -~ ~ |Pretest | Test #1 Test #2 Test #3 Test #4}
i1 [ Relays +225VDC" - |14, 16| 14.15\0 | 14.151 a.1st g8 -
s Fsha ~7 | shooze.200vpe—| 5.025 1-5.62< | 5.026 5.025 |<s.025
4 tnear 0.00:0,200VDC | 0.006 ol | A A T
:‘- ev'iation Y - » Do 0.0 .‘Lo. 006 0.00 0- 00 l :
it | rate 1.2520.350v0C |}.238 |1-23% |1.238 |}.228 | (.=222 {
35 |.Log 10.0020.300VDC |10, 046 | 10.066 |10.066 | 10.066 | 10.046 !
Js-_--—z.,i-nea': 5.00:0.200V0C |5.034 $.034 |s. 0324 c.034 g,ogz‘rz
7 —-dbCR— 5.4020.300V0C -|5. 665 |5.66S | $.6¢S | 5665 |s6cS |
Inputs: Log (J5) SO0KHz:1KHz at 0.663+0.010 VRMS ;
Lin (J8, J9) -0.770mA#0.010mA DC
NdTE: Data fo}' Test 1, Test 2 and Test 3 from recordings. Recordings






;_-__g , . Post-Seismic Test

Section

8.1 Visual Inspection Done 3*26:87C ' Passed / Failed

8.2 Electrical Function Test Done *3:26°87% Passed ./ Tailed
.TEST EZQUIPMENT TYPE ' .  SERIAL # . CALI3.. DaTZ
;drren,t Sources |TiiTew . TEP 2280 O ] 4-30-82

- A PRECISION . TEP 1343 AN 10-3/7-7%
surrent Sources b_&'gecn“*d TeP 2704 aJ 4.29. 22
Signal Generator | waveTex TeP 2327 M 12-14- Y2
Jisicorder fponveEYwELL TEP 2418 & ' }J-5.9¢3

VM 3 FLUKE 9810 " Tep 2703 A 8.5 8%

- — — —— o & N ® sovm omm— 5

eovaon - ot o

T ‘eme

TR 6764-13
Page 3 cont. on F




y . AFTER .Slesmice

' @ " ELECTRO-MECHANICS, INC.
: New Britain, annecticu'.:

Functional Test

Test Record TR 6764-2

Ex-Core Safety Channel
* Neutron Flux Signal Processing

Description__ Electzonics Channel" Part No. 39500
" Serial No. " E 39131 ) Job No. - (764
Tested Per TP 6764-2 Rev. _& :F_BNW.O. or E>R-do. 1303 (a.
: J;;j c 69973?' 3/27 v pai GV
Date Ace /Rej=

AN
@fﬁ/d //4///—443 Date 3,27 ¥24cc /Rej
»\/\os\\m.__)d Date 6*@’82— Acc —Rej
O N '

DATA .?CECK:OD ‘//5 TEeP 2‘5434\) jos31."

s Test zquipment Used: ;

A e AP mep 233N 8882 Zeckmad 3020 TEP 2304R AR

ETELTRONICS TEP 24090 415 ¥ waveTex. 2/ TP 23274 12148
Matee Sy Tep 22800 L3092 '

- No caL Read,
TEST <$€T Te 3s2z A Revision Status of Sheets

. - ] ¥ N i H
Page | 112131415 l 6 l 7 BE 9‘ 10!11 1213114415416 ]17118 19‘{20 21{22 23i2!.-!25!26|l.a
! » I I | H 1 1
rev. | gl 7l 2| pladalgl el 2l ele| 6 BEEEEERR-
Engineer i 0A | ECO £
Date Iaivial | Date Inicial | zate | ZCO0 &

i
gt lg-ic-st UHA A N/ | D4 | —. | — ]
Rev. &lygggs |M 7 | wnas | ga)  |8-2s-90 |13009 |

|
|

Rev. 3|, .= oy 4}/{ 5///ﬁ W 5/29 /51 | 1377
Rev. Clgay-57 [0, R | 'swsl | geeo | o24721 | 13606
_}mv Do 23-97 VDU | 1eac-en | S&u " |79f3fy | 1327/
R 7 © o . Rev. G

TR 6764-2 )
Page 1 cont. cn 14
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T TN R e dn

. Step

Measurementlcbservatfoa Acceptable Range Actual
4.1.2.1 Output Select +15 Position +15V£0.250 VDC |1S. 0616
L.1.3.1 Qut put Select -15 Positicn -15V+0.230 VDC , =-15.041%
B.1.b.1 Out put Select +5 Positicn +5V=0.250 VDC 5.021
B.1.5.1 Out put Select Preamp . .
+15 Positicn +15V+0.250 VDC 15.033
b,1.6.1 OQut put Select Preamp | :
. -15 Position ~15V=0.250 VDC -14.484
. !;.1..7.1 High Voltage Meter HV Log 800£20 VDC 8ooO
4.1.8.1  High Voltage Meter &V, Lin 80020 VDC 800
. -8 -87
4.2.1.1  Log Power Meter Approx. 107°% - 1X10 ./
@@z mest set rosttion | -0.30130.300 Vo€ =0.251
‘:}.' . » «
TT8.2.301 Log Power.Meter LCR-1 3etween -1.3;(10"5 and oy
-5 2x10
3.3x10 —
4.2.3.2 Test Set Position 1 +3.020+0. 300 VISC - 3.035
4.2.48.1 Log Power Meter LCR-2 Between S.9x10"3 and . -2
-2 I\ %10
1.9x 10 —
4.2.4.2  Test'Set Position 1 5.71920.300 VDC 5.684
4.2.5.1 Log Fower Meter LCR-3 Between 2:6x10"2 and (,,.X\O"'
) 6.6x10"2 —_—
4.2.5.2  Test Set Positioh 1 6.321=0.300 VDC 6436
4.2.6.1 Log Power Meter MSV-4 Between 2.6::10"2 and ¢9x1cfz
, 6.6x10"2 _
4.2.6.2  Test Set Position 1 6.321:0.300 VDC 6.496
¢ :
Rev. F
TR 676U-2
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m.‘i!lep

I

= ﬁeaqurement/Observation gcceptable Range Actual
k2.7 Log Power Meter MSV-5 Between 0.26 and 0.66 _0.50
4.2.7.2 Test Set Position 1 7.321+0.300 VDC ~.288
4.2.8.1 Log Power Meter MSV-6 Between 2.6 and 6.6 4.0
4.,2.8.2 ' Test Set Posftion 1 8.321+0,300 ¥DC g8.24971 '
4.2.10.1.  Log Monitor o 1.0020. 10usec [.oous
§,2.11.1 Scaler . 0.50+0.50usec 0.50,u% ]
4.2.12.1 Test Set Position 2 | 5.719+0.300 VDC 3.685
“ 8201301 Test Set Position 3 ' 5.719%0.300 VDC s.697
1%..'2.111.1 O.utput Log Position . - 5.71920.300 VDC $.L%8
4.2.15.1 Test Set Position 1 ‘ | .
Log Power Meter 2x10™3 0.000£0.300 VDC -0.009- .
_-.O Log Power Meter 2x1077 1.000£0.300 VDC |.oo4
i Log Power Meter 2% 10~5 2.o/oo=o.3oo vDC .95}
Log Power Meter 2x107° 3.000£0.300 VDC 2.438
Log Power Meter 2 10~H .H.OOO£O.3OO vDdC 3jﬂ54
Log Power Meter 2x1073 5.000+0.300 VDC 4.940
_ ' Log Power Meter 2% 10~ 2 6.000£0.300 VDC 5.93]
_ Log Power Meter 2x107" 7.00020.300 VDC &£.487
‘Log Power Meter 2 ° 8.00020.300 VDC 79491
Log Power Meter 20 _ 9.000+0.300 VDC 9.003%
Log Power Meter 200 10.000=0.300 VDC 10.032

‘Rev. .E
TR 6764-2
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Measurement/Observation Acceptable Range _ Actual
4.3:2.1 Rate.Meter 0+0.2 DPM 0 .:bP/"I
4.3.2.2 Test Set Position 5 1.250%0.050 VDC .25
4.3.3.1 Rate Meter ' "’ 0£0.2 DPM o_DP
4.3.3.2 -Test Set Position 5 1.250£0.050 VDC .2¢53
4.3.4.1 Rate Meter ~ 7=0.2 DPM 7 BPmM.
4.3.4.2 Test Set Position 5 1o.o'oo=0'.oso 'l 10.04.]
4.3.5.1 Test Set -Position 5 |

Rate Meter 1 2.5000.250 VDC 2.3571

Rate Meter 2 3.750%0.250 VDC 3.L90

Rite Meter 3 .5.00020.250 VoC - 4.925

¢ Rate Meter 4 6.25020.250 VDC £.22%2
;’y@ Rate Meter 5 7.500%0.250 VDC 7.479
- Rate Meter. 6 8.750%0.250 VDC &.741
, Rate Meter 7 ’ 10.00020.250 VDC 10.010
1:.3.-6.1- Test Set Position 4 '1.250£0.250 VDC 1.273
§.3.7.2 - Output Rate Position 1.250«0.250 VDC 1.276
4.4,1.3 _ :Linear Pow;er Meter Approx. 0% | 0 %
4.4.2.1 Qutput Cal Avg Position 0.000:0.300 VDC 0.0 14
4y.4.3.1 i.inear Power Meter: 200x2% ' 205%
o 4.4.3.2 OQutput Cal Avg.?os,ition‘ 10.000£0.300 VdC lo.045
y.u.4.1 ‘Linear Power Meter 2+2% 2 7.
/
TR 6764-2
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.Measurement/Observation Acceptable Range Actual

_ 4.4.4.2 Outﬁut Cal Avg Position 0.100x0.300 VDC ol
4.4.4.3 Output Low Power Position 5.000%0.300 VDC 5.043
4.4.5.1 Linear Powe,r' Meter - Approx. 0% o/
4.4.5.2 - Qutput Cal Avg Position 0.000+0.300 vﬁ_c 0.012
4.4.6.3 Test Set Positio‘n 11 19.Q00:0.300 vDC 10.005%
’4.‘4..6.4 Linear Power Meter . 200.-:.2% ‘ 2007
4.4.6.5 Test Set Position 8 10.00020.300 VDC 10.036
4.u.7.3 Test Set Position 10 10.0000.300 VDC |o.005~
4.4,7.4 Linear Power Meter 20029 2007,
4.4.7.5 Test Set Position 8 ‘.1o.ooo=o.3o'o VDC 10.033%
4.4.7.6 Test Set Position 8 5.000:0'.300 vVDC 5.022
-8.4 Test Set Position 12 -1.0000.300 VDC -0.494
4.4.8.5 Test Set Position 6 ~1.000+0.300 VDC -0.982
S~ h.M.9.Y Oﬁhtput Cal Avg Position 5.000=0.300 VDC s.0l4
4.4.9.6  Test Set Position 7 '£.00020.300 VDC 5.006
4.4.9.7 Test‘Set Positon 8 ‘5.000=Q.360 vVDC $.004
- Test Set Positon 9 5.0000.300 VDC 5.003

Test Set Positon 10 '+ 5.00020.300 VDC 4.484

Test Set Positon 11 5.000+0.300 VDC 4445

4.4.10.3.1 Output Cal Avg Position 0.10020.300 VDC 0.09%

4.4.10.3.2 -Linear Power Meter 2+2% ' 2 7%
,
/
"Rev.'C
' TR 6764-2
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77:.:‘-ﬂS‘c.ep . Measurement/Observation Acceptable Range Actual

4.4.10.3.3 Output Low Power Position ~  5.020.300 vbc ~ 4.957
4.4,.10.4 Output' Cal Avg Position

Linear Power Meter 20% 1.000+0.300 VDC l.000

Linear Power Meter 40% 2.00020.300 Vi)C 2.002

Linear Power Meter 60% 3.00020.300 VDC .3.008

Linear Power ‘Meter 80% ¥.0000.300 VDC 4.001

Linear Power Meter 100% 5.000£0.300 VDC s.ols

Linear Power Meter 120% 6.00020.300 VDC 6.012

Linear Power Meter 140% 7.00020.300 VDC 7022

Linear Power Meter 160% . . 8.000+0.300 VDC 8.013 |
Linear Power Meter 180% ' 9.000+0.300 VDC 4.020
s Q Linear Power Meter 200% 10.00020.300 VDC 10.0% |
W2 Test Set Position 10 '

_ Input Current -0.154ma " 1.00020.300 VDC 0.981

Input Current -0.308ma . 2.000%0.300 VDC 1483
Input Current -0.462ma 3.000+0.300 VDC - 2.974
Input Current -0.616ma 4.000:0.300 vd¢ 3957

) Input Cu'rr?nt ~0.770ma ' 5.00020.300 VDC 4.483

Input Current -0.924ma §.00020.300 VDC $ 5-979

Input Current -1.078ma 7.00020.300 VDC 6-978

Input Current -1.232ma §.00020.300 VDC 7-979

" Rev.'C
TR 6764-2 .
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Measurenent/Observation

Acceptable Range

Actual .

.

4.4.11.2 Test Set Position 10
(cont.): . :
- Input Cufrent -1.386ma 9.00020.300 VDC R.4%1
. Input Current -1.5%0ma 10.00020.300 vDC - . 4.477
4.4.11.5 Test:Set Positioniiii o
‘ Input Currenf -0.154ma 1:000£0.300 VD¢, .0.481
Input Current -0.308ma 5.000%0%.300 VDC 1-994
Input Current -0.462ma 3.000£0.300 VDC 2.981
Input Current -0.616m2 4.0000.300 VDC =442
Input Current -0.770ma 5.000£0.300 VDC " 4.4%5
I-ppu‘;"‘éu.;i'efx‘:: —biézlima ' 6.000%0.300 VDC 5482
Input’ Curreit -1.078ma ' 7.000£0.300 VDC ©:960
: Inpui®Burredt -il232ma" 'f=8':'qoo='o.3od vDC 2-183
@ E Input Current-21.386ma .9.000+0,300 VDC 8.98¢
. Input Current’-1:540ma 10.000£0.300 VDC 4.9 8|
5.4.12.2  Test Set Positisn‘d . -
: Input’Voltage--0.154 Vbc 1.00020.300 ¥DC 1-00e _
.Input Voltage -0.308 VDC 2.000=0.300 VDC 2.0058
Input Voltaze®-0.562 VDC 3.00040.300 VDC 3. 004
-Input Voltage -0.616 VRC 4.000=0.300 VDC 4.004
Input Vc';ltage-j-o.?.‘lo vDC 5.000=0.300 VDC S.606
p
‘Rev. G
TR 6764-2
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o ep Heé.s.wement/ot;s ervation Acceptabi-e—aehgé-- - e -?ae-r-—.‘-e::.—-
4.5.5.3 Linear 1.Iadicator Not Lit /
R.5.6.1 L.J‘.near. 2 Indi,cat.or L-it /
Test Set.LiPear 2 . /
) N.G. _Ind:.cavor- Lit:
X . - ] Actual
"4.5.6.1.1 Output Cal Avg Position 3.000£0. 100 VDC 3.001.
Linear P’ower Meter 60=24 60 %
4.5.6.2 Qutput Czl Avg-Position °~ "0.100x0.050 'VDC greater ‘
RPN than step U.5.6.1.1 3013
’ Pass Tail
5.5.6.2.% Linear 2.Indicator ., : - Not Lit v
‘!m ) 2 L & Terr P
. - - -
@
Rev, G
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