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1.0 SCOPE

This document describes the seismic qualification tes"
efforts relative to the Kx-Core Safety Channel Neutron Flux
Signal Processing Electronics Assembly, Florida Power and

Light, St . Lucie Unit g2, as set forth in Combustion Engi-
neering Project Specification No. 13172-ICE-3006, Rev. 01

and related documents as set for th in Section 2.0 of this r

por t.



2.0 APPLICABLE REFERENCES

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

2.2 Electro-Mechanics, Inc. Seismic Qualification Test
Procedure TP 6764-13, Rev. E

2.3 Electro-Mechanics, Inc. Functional Test Procedure
6764-2

2.4 Machiner 's Handbook'0th Edition, industrial Press,
Inc., 1978

Rev. A



3.0 SUMMARY AND CONCLUSIONS

3.1 GENERAL

3.1.1 Prior to start of testing, the Ex-Core Safety Channel

Assembly with the specified aged components installed,
was cycled in accordance with paragraph 5.2.3.1 of CE

Specification 13172-ICE-3006, Rev. 01, as. relates to
0

component cycling, and environmental testing.

3.2 SEISMIC QUALIFICATION TESTING

3.2.1 The complete method of testing is delineated in the
American Environments Seismic qualification Test Report
STR 52781-2, Appendix A, of this document.

-. .3 2 ~ 2 Electrical test data as indica" ed in Amer ican Env'ron-
ments Tes t Report ~ STR-52781-2 and Elec tro-Mechanics
Test Procedure TP 6764-13 is presented in Appendix B of
this report and includes the following:

a) Pretest data following environmental testing pe"

Electro-Mechanics Test Procedur es TF 6764-2 and

TP 6764-13.

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

c) Post test data per Electro-Mechanics Test Procedure

TP 6764-2.

NOTE:
,I

Original Strip Chart recor dings are sub-
mitted separately with this report.





323 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 oi the occur-
ence of malfunctions's a res'ult of this testing.

3.2.5 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, C'alcu-
lation I) are provided to indicate the apparent stress
the unit experienced during each SSE. The apparent
stress was considerably less than the typical yield
stress for steel, 30x10 PSI (refer to Reference 2.4,3

Table I on page 452).

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

3.3 CONCLUSIONS

3.3.1 It is the conclusion of this activity that the Ex-Core
Safety Neutron F3.ux 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
4. 1.5.2, 5.2.3.3 and related documents referenced
therein.
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AEHINXSTRATIVE DATA PAGE 3

PURPOSE OP TEST:

MANUFACTURER

P2MJFACTURER TYPE AND
SERXAI NUMBER:

DATE: 7 April 1982

To determine the effects of Seismic
Qualification Testing on= the
phys ical and operational
characteristics of the submitted
test specimen.

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

Ex-core Safety Channel Neutron Flux
'Signal Processing Electronics.

g

DHANIHGS SPECIPXCATIONS
OR EXHIBITS:

QUANTITY OP ITEMS TESTED:

DISPOSITION OP TEST
SPECIMEN:

A) Electro-Mechanics Test Procedure
No. TP/TR-6764-13, Rev. C.
B) IEEE-STD-344 197S.
C) Amer ican Env i ronments Test Plan
No. STP-48681-2, Rev.0.

One (1) assembly.

Returned to client-

TEST COHPKZTED ON:

ARCHITECT / ENGINEER:
NUCLEAR UNIT(S):

TEST CONDUCTED BY:

ABSTRACT:

26 61arch 1982

N/A
N/A

AFRICAN'NVIRONMENTS COMPANY, INC
Division of: East-Nest Technology
119 Cabot Street
Nest Babylon, N.Y. 11704

It is the function of American
Environments Company, Inc., as an
impartial testing agency in
performing this test, to subject the
test specimen to seismic vibrations
of. magnitude and di rection as
specified in the RRS Curves, Figure
1 and orientations as shown in
Figure 2; herein.

STR-52781-2



TEST APPARATUS PAGE 4

1 0 DESCRXPTION'P TEST APPARATUS

:
1.5 Hydz'aulic Power Pack, Model No. 240/3000-5606, Serial

No. 03, manufactured by East West Technoloay Corp.
Calibration not reauired.

'1.6 Displacement Tranducer, Model Nc. 7312-V4-AG, Serial
No. 036, manufactured by Picke'ri na and Company.
Cal ibra ted imr..ediately prior to test.

, 1.7 Signal Amplifier (1), Model No. 914, Serial No. 145,
manufactured by Techno l oay for Ene rgy Co rpo z'a t ion.
Calibration Due: l.6 August 1 82.

1.8 Signal Charge Ar.".plifiers (8), Model No. 5GGLF,. Serial
Nos. 01167 through 01174, manufactured by Technoloay
for Energy Corporation. Calibration Due: 16 August
1982.

1.1 Function Generator, Mod 1 No. 202A, Serial No. 11638,
manufactured by Hewlett Packard. Calibration Due: 10
May 1982.

1.2 DC Servo Controller, Yodel No. 82B300, Serial No.
193, manufactuzed by Moog, Enc. Calibration not
requi z'ed.

1.3 Ac tua to r, Model No. DN-65. Serial No. 70552,
manufactured by Miller Fluid Power Company.
Calibration not zea'uired.

1.4 Servo Valve, Model No. 72-103, Serial No. 68,
manufactured by Moog, Inc. Calibration not required.

1.9

1.10

DC Servo Controller, Model No. 710, Serial No. 001,
manufactured by CGS System, Inc. Cal ibra tion not
recuired.

Accelerome(ers (8), Model No. 320, Serial Nos. 675
through 678 and 680 through 683, mar.u fac tur ed by
Columbia Resea rch |;abo ratorie's. Calibration Due: 16

. August 1982.

STR-52781-2
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TEST APPARATUS CONTINUED PAGE 5

1 0 DESCRIPTION OF TEST APPARATUS CONTINUED

I.ll Oscilloscope, Model No. 453, Serial No. 028412,
manufactured by" Tektronix. Calibration Due: 6 April
1982.

1.12 Digital Plotter, Model No. 7225A/17603A,'Serial No.
1823A00171, manufactured by Hewlett Packa rd.
Calibrated immediate'y prior to use..

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

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

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

1.16 Spectrum Synthesizer, Model No. N284, Serial No.
197-22, manufactured by M-Rad Corpora tion.
Calibration Due: 10 June 1982.

1.17

1.18

Spectrum Analyzer, Model No. 3582A, Serial No.
1809A03066, manufacturec by Hewl et t-Packa rd.
Calibration Due: 9 April 1982.

Stra in Gage Conditioners (2), Model No.
3502-08A/08-0049, Serial Nos. 10229 (2010) and 10230
(2011), manufactured by Jay Controls Company.
Calibration Due: 16 August 1982.

2 0 DESCRIPTION OF TEST SPECIMEN

Ex-core Sa'fe'ty 'Channel Neutron Flux Signal Processing
Electronics, Ass'embly;P/N 39500, Serial No. E39131.

3 0 METHOD OF TEST

The following tes" procedure was employed during the
progress of the Qualification Test program.

STR-52781-2
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METHOD OP TEST CONTINUED PAGE 6

3 1 TEST SEQUENCE

The test seauence, as state below, was followed during the
execution of the qualification program:

3.1.1
3.1.2
3.1.3
3.1.4

Pre-test Inspection and Electrical Tests.
Resonant Frequency Search Test (Phase I).
Seismic Rancom Test (Phase II).
Post Seismic Inspection and Electrical Tests.

3 2 TEST SET-UP

The test specimen was secured to a. test fixture which was
securely mounted to the seismic vibration table. The testfixture 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 slide mounts) . The test cable connections
to the uni t were typical of in-ser~~ice connections and
were unsupported for a span of approximately one (1) foot.
The set up was in accordance wi th Electro-Mechanics
drawing No. 0000-39526.

3 3 ELECTRICAL INSPECTION AND OPERATIONAL TESTS

Prior to and following the Seismic Qualification test the
specimen was subjected to visual and electrical tests in
order to determine it's abili ty to operate in a normal
manner.

The specific operational test method was in accordance
with Electro-Mechanics 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



METHOD OP TEST CONTINUED PAGE 7

3 3 ELECTRICAL INSPECTION AND OPERATIONAL TESTS (CON 'T)

3.3.2 Electrical Tests — Seismic

All Electrical tests were performec by Electro-Mechanics
personnel. in accordance wi th the requirements of Test
Procedure No. TP 676413, Rev. C prior to, during, and at
the conclusion of the Seismic Test Program.. All test data
was retained by Electro-Mechanics'ersonnel.
3.3.3 Post-test Inspection

-
3.4

The post-test inspection consisted of visually examining
the sp'ecimen for evidence 'of physical or other damage that
may have been caused by the s tresses of the seismic
qualification test. Points of particular interest were:

— Structural areas that may have experienced hign 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 determine specimen resonant frecuencies,if any. Additionally, two„(2) strain gages were secured.
to the test specimen. The accelerometer and strain gage
lo'cations a re noted in the test resul ts po rt ion of the
test report.
The freauency rhnge from 1.0 to 35 Hz was searched by
sweeping the input frequency at a rate of approximately
one half octave per minute and re'maining at each discrete
frequency for a period of approximately fifteen (15)
seconds in order to record specimen response data.

STR-5 278 1-2



METHOD 'OP TEST CONTINUED PAGE 8

3.4 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 freauency
survey was performed in all four (4) test directi'ons.

The specimen was energized for all resonant search
testing. Per formance was 'not monitored.

.

3.4.2 Phase IX — Seismic Random Test (Multi-Frequency)

Upon completion of Pha'se I testing in the first biaxial
pair (minor horizontal and vertical axes), the test
specimen was subjected to seismic (random) event tests.
The input mo tior. was phase coherent, randommulti-frequency ir. wavef arm 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 Appendix A,

.contained herein.

Analysis was per fo rmed i r. 1/5 oc tav'e segments, in the
frequency range of 1.0 to 200 Hz, utilizina 1% of critical
damping for the OBE and SSE Seismic loadings. The i..put
accelerations were applied simultaneously. in-phase and at
an angle of 45 degrees from the horizontal axis. Each
seismic event was repeated 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
a minimum of thirty (30) seconds, uninterrupted. The
apparent ZPA level was monitored and recorded during each
seismic event. There were a total of six (6) seismic
events for each of the in-phase and out-o f-phase
conditions (ie., twelve (12) events for each biaxial pair)
as follows:

PXVE TIMES XN-PHASE 6 FIVE TIMES OUT-OP-PHASE

Operating Basis Earthauake (OBE) — Equipment energized.

ONE TIME'N-PHASE AND ONE. TIME OUT-OP-PHASE

Safe Shutdown Earthquake (SSE) — Eauipment energized.

STR-S2781-2



METHOD OP TEST CONTINUED PAGE 9

3.4.2 Phase II — Seismic Random Test {MuIti-Frequency)
{Con')

At the conclusion of testing for the first biaxial pai r
the specimen was rotated 90 degrees on the seismic table,
about the vertical, resultirg in the second mutually
perpendicular horizortal axis. Phase 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
biaxial pa i r (ma jor horizontal and vertical exes) . There
were a total of six (6) seismic events for each of the
in-phase and out-of-phase conditions (ie., twelve (12)
events for each biaxial'pair) as follows:

FIVE TIMES IN-PHASE R FIVE TIMES" OUT-OF-PHASE

Cperating Basis Earthquake ',OBE) ' Equipment energized.

.
ONE TIME IN-PHASE AND ONE TIME OUT-OP-PHASE

Safe Shutdown Earthquake (SSE) — Equipment energized.

Functional testing was performed during each Seismic Event
by Electro-Mechanics personn'el and all data retained by
them.

4.0 TEST RESUI.TS:

The following informa t ion was observed ard recorded
before, during and after exposure to the str sses of the
Seismic Qualification Test.

4.1 PRE-TEST INSPECTION

The followir.g information was observed ard recorded during
the Pre-Test Inspection and Electrical Tests.

Visual Inspection — There was no evidence of physical
damage to the test specimen as a 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





TEST RESULTS CONTINUED PAGE 10

4.2 PHASE I RESONANCE SEARCH TEST

BIAXIAL'AIRNO. 1 (FRONT TO BACK):

Motion Observed
Channel Axis Resonant
Number Monitored . Prea. (Hz)

Vertical

Ratio
g out/

in Comments

No Significant
Resonances Observed

Horizontal 25 Specimen Mounted
Resonance

Vertical 36.5

Horizontal 25

Vertical 15.5

Vertical

2.2

3.3

2.8

Slight Card Cage
Resonance
Specimen Mounted
Resonance
Specimen Mounted
Resonance
No Signi ficant
Resonances Observed

' See Appendix for Transmissibility Data Plots.

4 3 PHASE I RESONANCE SEARCH TEST

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

. Channel
Number

W

3

Motion
Axis
Monitored

Vertical

Observed
Resonant
Prea. (Hz)

20-35

Ratio
g out/

in Comments

3.4 Broadband Resonance

Horizontal 26 6.8 Specimen Mounted
Resonance

Vertical 35.5 6.1 Care Cage R sonance
\

Horizontal 26.5

Vertical 20.5

Vertical 20.5

7.2

3.3

3.7

Specimen Mounted
Resonance
Specimen amounted.
Resonance
Specimen Mounted
Resonance

See Appendix for Transmissibility Data Plots.

STR-52781'-2





TEST RESULTS CONTINUED PAGE ll

4 4 SEISMIC RANDOM EVENT TESTS — PHASE XI

BIAXIALPAIR NO 1
IN-PHASE

RUN NO.
1
2
3
4
5
6

OBE
OBE

OBE'BE

OBE
SSE

DURATION
30

SEC.'0

SEC.
30 SEC.
30 SEC.
30'EC.
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 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 p.esented in.
these appendices and response data not shown was verified
to be consistent with those presented.

4 5 SEISMIC RANDOM EVENT TESTS — PHASE II
BIAXIAL PAIR NO. 1

OUT-OP-PHASE

RUN NO. EVENT
7 OBE
8 OBE
9 OBE

10 OBE
11 OBE
12 SSE

DURATION
30

SEC.'0

SEC.
30 SEC.
30 SEC.
30 SEC.
30 SEC.

There was ro evidence of physical damage observed as a
result of the st;resses of these events. All electrical
performance data was obtained and retained by
Electro-Mechanics personnel. See Appendix E for Test
Response Spectra and Appe'ndix 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 wi th those presented.

STR-52781-2





TEST RESULTS CONTINUED PAGE 12

4 6 SEISMIC RP2fDOM EVENT TESTS — PHASE XI

BIAXIALPAXR NO. 2
IN-PHASE

RUN'O.
13
14
15
16
17
18

EVENT
OBE
OBE
OBE
OBE
OBE
SSE

DURATION
30 SEC.
30. SEC.
30 SEC.
30 SEC.
30 SEC.
30 SEC.

There'as no evidence of physica'1 damage observed as a
result of the stresses of these events.'ll electrical
performance data was obtained and retained by
Electro-Mechanics personnel. See Appendix E for Test
Response Spectra and Appendix F for Ecuipment Response
Spectra. Note: Typical OBE response data is presented in
these appendices and response data not sho~n was verified
to be consistent with those presented.

4 7 SEISMIC EVNDOM EVENT TESTS - PHASE II
BIAXIALPAIR NO. 2

OUT-OF-PHASE

RUN NO.
19
20
21
22
23
24

EVENT
OBE
OBE
OBE
OBE
OBE
SSE

DURATION
30 SEC.
30 SEC.
30 SEC.
30 SEC.
30 SEC.
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 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 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 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 a 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 SUMCQLY OP STRUCTURAL CONDITION

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

6 0 RECOMMENDATIONS

7.0

None, data merely submitted.

CONCLUS1ONS

Xt is the function of AMERICAN ENVIRONMENTS COMPANY, INC.,
to report the test data as observed. Final evaluation of
the tes t res ul ts sha 1 l be accomp3 i shed by
Electro-Mechanics Incorporated.

STR-52781-2
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FIGURES PAGE 14

APPENDIX A

FIGURES

FOR

ELECTRO-MECHANICS INC.

EX-CORE-,SAFETY CHANNEL NEUTRON FLUX SIGNAL-
PROCESSING ELECTRONICS

STR-52781-2
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FIGURES

FIGURE 2

BIAXIALPAIR TWO

PAGE 16

IN-PHASE OUT-OF-PHASE

VECTOR INPUT VECTOR INPUT

BIAXIAL PAIR ONE

IN-PHASE OUT-OF-PHASE

+VECTOR INPUT VECTOR INPU.
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STRAIN GAUGE RECORDINGS & STRESS CALCU'TIONS PAGE 2.7

~ ~

l'
APPENDIX B

STRAIN GAUGE RECORDINGS 8 STRESS CALCULATIONS

FOR

ELECTRO-HZCHANICS INC.

EX-CORE-SAFETY CHANNEL NEUTRON FLUX SIGNAL
PROCESSING EL'ECTRONICS

STR-52781-2
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STRAIN GAUGE RECORDINGS

BIAXIAL PAIR NO. 1 IN-PHASE

PAGE 19
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STRAIN GAUGE RECORDINGS

BIAXIAL, PAIR NO. 2 IN-PHASE

PAGE 20

''
~ ~"

IPt CC
glEa.re 4G'deAN!85 z/~ s-/s'wI

x docs'wa~ Ce~~~+~ ssew/8 BP> ~-«i
':—.—:.'::::-:"-".-'::-::.:-.-" '0 '~ .rrV:: Ora'Ca~uue 6: i .".. 'i:.:.'.=:iii::i:=-.-:::::=.:.. -'-':.::=::.::—::-:—.-..'-.-'.-::".".=::::-::: '::.:::.: . i-.i i': '..

BIAXIAL. PAIR NO. 2 OUT-OF-PHASE
I

gg~gy~y ~~naca, Q5mm 5~
I 3/85/P2» dm» Sw»»»»»»»is.

. rin- -~ r

WI—.:~ .. "::::--. '-......'. ~ .. ~:......i ':.::..':.:":...:

~ STR-5278 1-2



STRESS CALCULATIONS PAGE 21

CALCULATION I

The maximum observed strain for the Biaxial Pair No. 1
(In-Phase) Test (SSE 46) was 2.25 mico-inches/inch, peak.

The maximum observed strain for the Biaxial Pair No. 1
(Out-of-Phase) test (SSE f12) was 10 micro-inches/inch, peak.

The max imum observed stra in for the Bi ax'ial Pa i r No. 2
(In-Phase) Test (SSE 418) was 18 mico-inches/inch, peak.

The maximum observed strain for the Biaxial Pair No. 2
(Out-of-Phase) test (SSE f24) was 5.1 micro-inches/inch, peak.

delta L/L = e;. S = E*e

Where: delta L = Change in length of gauge
L = Length of gauge
e = Apparent strain
E = Young ' modulus (30 x 10 "6 steel)
S = Apparent stress (psi)

Por SSE 46, Biaxial Pair No. 1 -'n-Phase:
delta L/L (peak) = 2.25 x 10"-6 inches/inch
S = 30 x 10"6 * 2.25 x 10 -6
S = 67.5 psi

For SSE 412, Biaxial Pair No. 1 — Out-of-Phase:

~ delta L/L (peak) = 10.0 x 10"-6 inches/inch
S'= 30 x 10" 6 * 10.0 x 10"-6
S = 300 psi

Por SSE. 418, Biaxial Pair No. 2 — In-Phase:

delta L/L (peak) = 18.0 x 10"-6 inches/inch
S = 30 x 10"6 * 3,8.0 x 10"-6
S = 540 psi

Por SSE 424, Biaxial Pair No. 2 — Out-of-Phase:

delta L/L (peak) = 5.1 x 10"-6 inches/inch
S = 30 x 10"6 * 5.1 x 10"-6
S = 153 psi

STR-52781-2
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APPENDIX C

ZPA TEST DATA & DEFLECTION CALCULATIONS

FOR

ELECTRO-MECHANICS INC.

EX-CORE-SAFETY CHANNEL,NEUTRON FLUX SIGNA'6
PROCESSING ELECTRONICS
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THANSDU OCATIONS

04 ~441 H4

PAC 3

TABfE I
ACCELEROMETER MOUNTING LOCATIONS

Accelerometer Motion Axis
Number Monitored Location

Horizontal
Vertical

Control — on Seismic Tab]e
Control — on Seismic Table

Vertical

Horizontal
Vertical

Adjacent to the Power Supply

Center of Card Cage

6
7

Horizontal
Vertical

Upper Pront Left Corner of the Specimen

Vertical Upper Rear Left Corner of the Specimen

STR-5278I-2



ZPA TEST DATA PAGE 24

.Accelerometer
Number

RECORDED ZPA VAZUES
BIAXIAZ PAIR NQ. 1 IN-PHASE

RUN — SSE NUMBER 6

Value
(g)

- 2

8

2.57 — Horizontal Control

2.23. — Vertical ControI

2.84

'.68
2.47

2.75

2.27

2.32

RECORDED ZPA
VALUES'IAXIALPAIR NO. 1 OUT-OP-PHASE

RUN — SSE NUMBER 12

Accelerometer.
Number

Value
(g)

2.62 — Horizontal
Contro'.47

— Vertical Control

2.85

4 2.73

2. 52

2.72

2. 51

2.63

STR-52781-2





ZPA TEST DATA PAGE 25

RECORDED Z'PA VALUES
BIAXIALPAIR NO. 2 IN-PHASE

RUN — SSE NUMBER 18

Accelerometer
Number

Value
(g)

2.51 — Horizontal Control

2.44 — Vertical Control

2.78

2. 65

2. 47

2.63

2.53

2.76

RECORDED ZPA VALUES.
BIAXIALPAIR NO. 2 OUT-OP-PHASE

RUN — SSE NUMBER 24

Accelerometer
Number

Value
(g)

2.59 — Horizontal Control

2.45 — Vertical Control

2.83

2.72

2. 52
F

I ~

2. 71

2. 65

2. 51.

"STR-52781-2
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DEPELCTION CALCULATIONS PAGE 26

CALCULATION II

The maximum deflection of the specimen exterior relative to the
mounting base was calculated as follows:
d = g/0.1022 f"2

Where:
d = Single amplitude deflection
f = lowest resonance frequency of specimen structure
g = highest measured acceleration (ZPA value of

.response spectra) from accelerometers selected to
represent maximum deflection of cabinet exterior
(doors not applicable) .

-
Por SSE Number 6:

Biaxial Pair No. 1 In-Phase

d = 2.84/0.1022 * (15.5) "2 = 0.116 inches

Por SSE Number 12:

Biaxial Pair No. 1 Out-of-Phase

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

Por SSE Number 18:

Biaxial Pair No. 2 In-Phase

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

For SSE Number 24:

Biaxial Pair No. 2 Out-of-Phase

d = 2.83/0.1022' (20)"'2 = 0.069 inches

STR-52781-2



TRANSMISSIBILITY DATA PLOTS PAGE 27

APPENDIX D

TRANSMISSIBILITY DATA'LOTS

FOR

ELECTRO-MECHANICS INC.

EX-CORE-SAFETY CHANNEL NEQTRON FLUX SIGNAL
PROCESSING ELECTRONICS

STR-5 27 8 1-2
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TABLE I
ACCELEROHETEB NOUNTING LOCATIONS

Accelerometer Notion Axis
Number Honitored Location

1
N2

Horizontal
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Control — on Seismic Tab]e
Control — on Seismic Table

Vertical

Uorizontal
Vertical

Adjacent to the Power Supply

Center of Card Cage

6' llorizontal
Vertical

Upper Pront Left Corner o'f the Specimen

Vertical Upper Bear Left Corner of the Specimen
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TEST RESPONSE SPECTRA PAGE 41

APPENDIX E

TEST RESPONSE SPECTRA

FOR

ELECTRO-MECHANICS INC.

EX-CORE-SAFETY CHANNEL NEUTRON FLUX SIGNAL
PROCESSING ELECTRONICS

NOTE: Typical OBE Response Data is presented in this Appendix.
The OBE Response Data not shown was verified to be consistent
with the response data presented.

STR-S2781-2
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TAANSDUC'OCATIONS PAGE 42

I.
gl
~

':

j
~
}

s(

Accelerometer. Hotion Axis
Number Honitored

TABLE I
ACCELEROHETER HOUNTXNG LOCATIONS

Location

2
Hor izontal
Vertical

Cont.rol - on Seismic Table
Control — on Seismic Table

I~
I

~ ~
I;

Vhrtical

((orizontal
Vertical

Adjacent to the Power Supply

Center of Card Cay»

6
7

Horizontal
Vertical

Upper Front Left Corner of the Specimen

t)

fo
)I

II

i!.
~ ~
~ 4

)

~ )4
l

Vertical Upper Rear Left Corner of the Specimen
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'QUIPMENT RESPONSE SPECTRA PAGE 67

APPENDIX F

EQUIPMENT RESPONSE SPECTRA

FOR

ELECTRO-MECHANICS INC.

EX-CORE-SAFETY CHANNEZ. NEUTRON FZ.UX SIGNAI.
PROCESSING EL'ECTRONICS

STR-52781-2



TBA'NSDUC OCATIONS PAGE 68

TABLE I
ACCELEROMETER HOUNTING LOCATIONS

Accelerometer Hotion Axis
Number Monitored Loca tion

Horizontal
Vertical

Control — on Seismic Table
Control — on Seismic Table

Vbrtical

llorizontal
Vertical

Adjacent to the Power Supply

Center of Card Cage

6.
7

llorizontal
Vertical

Upper Front Left Corner of the Specimen

Vertical Upper Rear Left Corner of the Specimen

STA-52781-2
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EQUIPMENT RESPONSE SPECTRUM — GBE
1.0 X OF 'TICAL DAMPING

63 125 '200





10

il[;gJ

A EkvlkokMEkls CoMFhkY Ikc, FoRM O92280

R

E

S

P

0
N

10

o

A

C

E

L

E

R

A
T

I

N

G

1.0 2. 0

RUN NUMBER.. 1

Ef-fAHHEL NUMBER.. 5

324 ~ 0 16
F REQUENCY tHz)
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RUN NUMBER.. 13
Cf >AHHEL NUMBER.. 3

4 ~ 0 8. 0 16
F REQOENCY (Hz)

EQUIPMENT RESPONSE SPECTRUM - OBE
i. 8 X OF CRITIChL DhWPING

125 '200



0



10

))Illl}

AM ENVlkONMKNlS CONtAH'f 1Nc. Foa~ 092280
0

R

E

S

P

0
N

10

f

A
C

C

f
L

E

R

a
T.
l
0
N

2. 0

RUN NUMBER. T3
OihHi> t 1UWBER..

4,0 8,0 . 1b 32
F REQUENCY (klz)

EQUIPMENT RESPONSE SPECTRUM - OBE
1.0 X OF l. TICAt DAMPING

125 200



}il)i
li~

~ ~ )
}A+ 'e ENVlkoNMENTS COMlA4$ INC, Foals< 092280

R

E

5

P

0
N 10.

E

A
C

C

E

1.

E

R

A ~ 1

T

I
0

\ N

G

1.0 % 2 0

RUM NUMBER.."13
Cf fANHEl H!;IWOER.. 5

4. 0 8. 0 16 32 6
F REQUENCY tHx)

EQUIPMENT RESPONSE SPECTRUM -
OBE.'.

0 X OF CRITIChL DhHPING

125 200



10
'le'NVIAOkMfNlS- COMtAHT tHC. F0%hi 092280

R

5

P

0
N

10

A
C

C

E

L

E

R

A 1

T.
I

0
N

1. 0 2. 0

RUN NUMBER.. 13
CHAHN HU)SER.. 6

4 ~ 0 8. 0 16 32
F REQUENCY fHx)

EQUIPMENT RESPONSE SPECTRUM - OBE

1.0 X OF ( TICAL DAMPING

125 200



100
AM6 EHVlkONMKN1$ COhhtAMY fNC. FORM 092280

R

E

5

P

0
N

10

f s

A
C

C

L

f
R

a
T

t

0
N

a

1.0 2. 0

RUN NUMBER.. 13
f ! fr'>la!f-( f,lt ~~tPEP 7

324,0 8. 0 16
F REQUENCY (Hz)

EQUIPMENT RESPONSE SPECTRUH — OBE
1.0 X OF CRITICAL DAMPING

125 200



I':)IIII

A N ENVIRoNMKNZS COMtANZ lNC.. FORM 092280'

E

5

P

0
N

10

E

.A

C

C

E

t.

E

R

A
T

l

0
N

ERS

I
VI

CO

I

1. 0 2. 0

RUN NUMBER.. 13
Cf-fANNl NUh<DER.. 0

4 ~ 0 8. 0 16 .32
F REQUENCY (Hz)

EQUIPh/ENT RESP~"SE SPECTRUM - OBE
1. 0 X OF C. ! IChL l)AtdPING

125 200



A sN ENviaoNMSNTS CoMtANY INC. FokM 092280

R

E

5

P

0
N

10

E

A
C

C

E

L

E

R

A 1

T.
I

0
N

k%

~ p

1. 0 2. 0

RUN NUMBER.. 17
CffAllNEL NlJMBER.. 3

4,0 328. 0 lb
1' EQ 0 ENCY (H x)

EQUIPMEHT RESPONSE SPECTRUM — OBE
1.0 X OF CRITICAl. r~AWPIHG

125 200.





.))Il!;I

AN ENVIAONIAKNYS COIAtANY lNC. FO'AHL 092980

R

E

5

P

0
N

1Q

A
C

C

E

L

E

R

A 1

T,
l
0
N

2. 0

RUN Ht"'HER.. 17
Cl<hHV H(jWDER.. 4

8. Q 16 . 32
FREQUENCY (Hx)

EQUIPMENT RESF 'SE SPECTRUM — OBE

1.0 X OF l'.,„'rTChI. n~nr ~nr;

125 200



10

ii!pa~
i

A~ 'NVliOHMfNISCOMtAHV lNc. Foaaa 092280

R

E

S

P

0
N

10

E

A
C

C

f
L

E

R

A 1

Z.
I,
0
N

I
Vl

00

I
M

1.0 2. 0

RUN NUMBER.. 17
CklANNEL 'UMBER.. 5

4 ~ 0 8. 0 ,16 32
FREQUENCY (Hz)

EQUIPMEHT RESPONSE SPECTRUM — OBE.

1. 8 X OF CRITICAL DAMPING

63 125 200



10

,III(I~

AM N EI4VIRONMSNIS COMPANY JNC. FORM 09228G

R

E

S

P ~

0
N

10

E

A
C

C

E

L

E

R

a
T

'I

0
N

2. 0

RUN NUMBER . 17
CI fAHV. HUt<BER.. 6

4,0 S. 0 16 32
FREQUENCY fHx)

EQUIPMENT RESPONSE SPECTRUH - OBE
1. 0 X OF f,TICA) DAWP ING

63 125 200





10

t

A . ENYIRoNMKN1$ CoMIANY INC. FoRM 092280

R

E

S

P

0
N

10

E

A
C

C

E

L

E

R

a
T

I

0
N

1.0 2. 0

RUN NUMBER.. 17
C|!.'.Vl '"=l. Vl!VOER.. 7

4 ~ 0 S. 0 16
F R EQUE N CY tHz)

EQUIPMENT RESPONSE SPECTRUM — QBE
1. 0 X QF CRITICAL DAMPING

125 '200



iIII~!I

A iN ENYIAoNMENT$ CoMtANV INC. FoaM 092280

R

E

5

P

0
N 10'

A
C

C

E

I.

E

R

A 1

T

I

0
N

Qj ~

I
Vl
hP

OP

I
hP

1. 0 2. 0

RUN HIIHBER.. 17
CHANl' tlVMBER.. S

4. 0 8. 0 16 32
FREQUENCY (Hx)

EQUIPMENT RESPONSE SPECTRUM — OBE
1. 0 X OF l'.TICAL OhMPIHG

63 125 200



10

L<
II

ENVlkOHMENt5 CONSTANT IHC. FORhl 092280

R

E

5

P

0
H 10.

E

A

C

E

R

T

0
t4

1. 0 2. 0

RUN NUMBER.. 18
ClfAN ff=.f. Nt tWf3f=R.. 3

4 ~ 0 8. 0 16 32
F R EQUENCY tHz)

EQUIPMENT RESPONSE SPECTRUM - SSE
l. 0 X OF CRITICAL DAMPING

125 200



)t/I
liIi::

A .ENVIRONMENTS COMtANT ll4C. FORJA 092280

R

E

5

P

0
N

10

A
C

C

E

E

R

A 1

T.
I

0
N

1 ~ 0 2. 0

RUN Nl <USER.. 1S
CiihNt'uMOER.. 4

328. 0 16
F REQUKNCY (Hz)

EQUIPMENT RESPONSE SPECTRUM — SSE
1. 0 X OF i,'1 ICAL DAMPING

125 200



ActualAcce pt abl e B an geHeasur event/Obs e. vati onep

0- 4. 12. 2 Tes t S et P osi tioa 8
(cont.)

~ Input Voltage -0. 920 .UDC.

Vol tage -1. 078 VDCinput

input Voltage -1.232 VDC

- 1. 386 VDC

-1. 540 VDC

input Volta.ge

input Voltage

4. 5.1.2 Log ndi cat or

Test Set '"Log" -'..
H. 0. Indi cator

~ ~ ~ * o

tion 11.2. 1 Test Set P osi
Log P'o~er Me

e

Tes S et P os~

er

4. 5.1.3 tlon

4.5..>.3 1 Log Z nd'at o~
0 ~

~ g ~

4. 5.2.1 Log ~ . o'ubl e nd'ator
Po~er Supply

4. 5.2.1.1 Test Set "'AT" NC. 2nd ca" or

Tes" Set "LZ. NRT"
indi cator

Log .T-".oubl e—-—
Benove 3ok.rd J'1 80.5.2.3

4. ooz.6. 000 0. 300 VDC

7- 0O I7- 000 0. 300 UDC

8. 0OO=O.Z00 VDC e.oow
l.oo<9; 000 0. 300 VDC

P

(o oo(10. 000 0. 300 VDC

Pass ":a'

Lit

Lit

3. 700 0. 100 UDC
1s

: ~ 10 ~p

0. 100 0. 050 gr eaC er
than s-'ep ". -".1.2.1

Not Lit
Pass

Li.
Appr ox. 650U

L't

Hot L'
h't

Log T roubl e L i"

Rev. G

TB 6764-2
Page 8 con . on 9



Step Measurement/Obs ervat'n Acceptable Range Pass.

4.5;2.3.1
4.5.2.3.2

Replace Board J18

Remove Board JZO

Replace Board J20 '.

Log Trouble Not Lit
Lit

Not Lit

Remove Board J21

Replace Board J21

Lit
Not Lit

Remove Board J22

Replace Board J22

Lit
Not Lit

Remove Board J27
Replace Board J27

Lit
Not Lit

Remove Board J28

Replace Board J28

L't
Not Lit

Remove..Board J31

Replace Boa.rd J31

.Lit
Not Lit

4.5.2.4 Log Calibrate Lit
4.5.2.4.1 Log Calibrate

4.5.2.4.2 . Log Tr ip Test
Log Trip Test

Not L't
Lit

No" Lit

Rate Trip Test
Rate Trip Test

Lit
Not Lit

4.5.3.1 Linear Trouble Indicator
P over 'Supply

Lit
Approx. 550V

Rev. B
TR 6764-2
page 9 cont. on 10



Step Measure ent/Observation Accepta,ble Range Pass

0-5.3.1.1 Test, Set "LT"
N.C. Indica ors

Test Set "LT+NRT"
N.C. Indicators

Lit

Lit
0.5.3.2 Linear Trouble Indicator

~ 4.5-3 ' Remove Board J26

0.5.3.3.1 Replace Board J26

4.5.3.3.2 Remove 3oard J20

Replace Board J20

Not Lit
Lit

Linear Trouble Not Lit
Lit

Not Lit

Remove Board J26
Replace Board J26

Lit
Not Lit

i Remove Board J27
Replace, Board J27

Li
.Not Lit

4. 5.3.4. 1

0.5.3.0:2

Remove Board J29
Replace Board J29

Linear Calibrate

Linear Calibrate

Linear Trip Test Upper
Linea. Trip,Tes'pper

Lit
Not Lit

Linear Trouble Lit
Linear Trouble Not Lit

Linear Trouble Lit
Linear Trouble Not Lit

Linear Trip Test Lower
Linear. Trip T~st Lower

Linear Trouble Lit
Linea.r Trouble Not Lit

Rev. C
TR 6764-2

, ~ Page 10 cont. on 1't





~ ~

'I ~

ep M eas ur em ent/0 bs er vat i on 'Acceptabl e Range Pass

4. 5.3. 4.2
(cont .)

Linear T ri p Test
Low P ower L inear T r oub1 e- L it
Linear Trip Test
Low P ower

4- 5- 4- 2 ZPM Endi cator

Linear Trouble Iot L it
t

Act ua1

Out put L o" P ower P os iti on 2. 5-0. 100 VDC

Pass: ai1

4. 5..". 2.1 'T es t 'S et L ow P owe.
N. O. Indi cators Lit

4.5.4.2.2 Ou" pu L ow P ower P os i ti on 0. 100=0. 050 gr eat er
than s ep 4. 5; 4e 2

Ac"ua1

4. 5. 4. 2.3 ZPM:ndi ca" or Not Lit
Act ua1

4.. 5.-5: 1

o
0 ~ ~

Ou" put-C~ Avg.. Position

Tes" S " L inear 1

N. C ., Indi cators

0. 75C=O. 100

Lit

VDC

Pass ai 1

4. 5.5.2
L inear P owe. M eter.

OU put Ca1 A vg Positi on
~ ~ ~ e y

15 2p

0. 100='0. 050 1 ess
. than step 4. 5. 5. 1

Act ua1

is%

b.&21

~ Rev. G

TR 6764-2
Page ll cont. on 12



10

lk"»
Ah, 'N FNV)IONMfHf5 CofNPAHf tHc. Fol~ G92280

R

E

S

P

0
N

E

A
C

C

E

R

A 1

T

I

1 ~ 0 2. 0

RUN NUMBER.. 18
CtthH>~B NUMBER.. S

4. 0 8. 0 32
F REauaNCV (Hx)

EQUIPMENT RESPONSE SPECTRUM - SSE
1. 0 X OF- CBITIChL DhMPING

125 '200



(;:: I
:,:,Ii::

10

'ill'e

E>><kONMEN1S CONtANY lac. Foam 092280

R

E

5

P

0
N

10

E

A
C

C

E

L

E

R

A 1

T

I

0
N

1.0 2. 0

RUN Nl '~HER.. 18
CI lAHl'UMBER.. 8

4. 0 8. 0 16 . 32
F REQUENCY (Hz)

EQUIPMENT RESPONSE SPECTRUM - SSE
1. 8 X OF 'ICAL DAMPING

63 125 200



100
t-

Ath. ENvtkoNthKNts CQMtANv Itic. Fokth 092280

R

E

5

P

0
N 10'

A
C

C

E

I.

.E
R

A 1

T

I

0
N

1.0 2. 0

RUN NUMBER.. i8
CHANHf=.l HiltSER.. 7

4,0 8. 0 16
F REQUENCY (Hx)

EQUIPMENT RESPONSE SPECTRUM — SSE
l. 0 X OF CRITICAL DAMPING

125 200



10

f!gj t

AME ENVliONMENT5 COMtANY INC. FORM 092280

R

E

5

P

0
N 10'

A
C

C

E

L

E

R

a
T

I

0
N

1.0 2. 0

RUN HU~<BER.. 18
CHAHN NUMBER.. 8

8. 0Q,O 16 32
F R EQUENCY (Hz)

EQUIPMENT RESPONSE SPECTRUM - SSE
I. 0 X OF ( TICAL DAMPING

125 200



10
(A~ 'NwaoNNENls CoNthNY INc. Foass O'22280

R

E

5

P

0
N

10

~ o

A
C

C

E

E

R

A 1

T

I

0
N

1.0 2. 0

RUH NUMBER.. 19
Cl IAHHt=l HUtABER.. 3

4,0 8. 0 16 32
F R EQUENCY (Hz)

EQUIPMENT RESPONSE SPECTRUM — ORE
1. 0 X OF CRITICAL DAMPIHG-

125 200



'limni

100
Ak E~wkoNMEH1$ CohltAflz INc Fokfk 092280

R

E

5

P

0
=N

10

E

. A
C

C

K

L

E

R

A 1

T

1

0
N

1. 0 2. 0

RUN NUMBER.. ig
CHhHHEL NUMBER.. 5

4 ~ 0 16 32
F REQUENCY tHz)

EQUIPMENT RESPONSE SPECTRUM - QBE
1. 0 X OF CRITICAl DAMPING

125 '200



10

.,! allis

Ahl EfiVlkOHMKNTS CoMtAHY INC FOkM 092280

R

E

5

P

0
N

10

E

A
C

C

E

L

E

R

A . 1

T

I

0
N

ERS

1 ~ 0 2. 0

RUN NUMBER.. 19
CHANtl . NUMBER.. 0

4. 0 8. 0 16 32
F R EQUENCY (Hx).

EQUIPMENT RESPONSE SPECTRUM - OBE

1.0 X OF f TICAL DhMPING

125 200





10
c.'~~IIONMEHTS COMPANY tHC. FONM 0922&0

R

E

5

P

0
N

10

E

A

C

E

l

R

A 1

T

t

0

1 ~ 0 2. 0

RUN NUMBER.. 19
Cf lhNHEI NUMBER.. 7

324 ~ 0 S. 0 16
.F REQUENCY (Hx)

EQUIPMENT RESPONSE SPECTRUM — ORE
i. 0 X OF CRITIChL DhHPING

63 125 200



, Itic

10

/!illif

Ae E»iaoN><Nli COMtANT tNC. FORM 092280

E

5

0
N

10

E

A
C

E

k.

R

A
T

l
0

1 ~ 0 2. 0

RUN Nl"'GER.. 19
CtVNtl NuWaER.. O

4 ~ 0 8. 0 16 32
F REQUENCY

(Hz)'QUIPMENTRESPONSE SPECTRUM - OBE

1. 0 X OF ( TICAL DhMPING

125 200



)00
'I

AJ. EHVIAOHMZHI5 COMZAHZ lHC. FOAM 092280

R

K

5

P

0
'N

)0
E

~ A

C

E

E

R

A
T

I

a
N

G

1.0 2. 0

RUN NUMBER.. 23
Cf CANNEL Htlh{BER.. 3

8. 04 ~ 0 )b
F REQUENCY (Hz)

EQUIPMENT RESPONSE SPECTRUM — OBE.

i. 0 X QF CRITICAL DAMPING

)25 2aO



II:,ijI'

w E~vlRONMINTS COMtAHY tHC. FORM 092280

R

E

S

P

0
N

10

E ~

A
C

~ C

E

L

E

R

A. 1

T

t

0
N

1 ~ 0 2. Q

RUN NU~BER.. 23
Cl IANNA NUMBER.. 4

4,0 8,0 16 32
F REQUENCY (Hz)

EQUIPMENT RESPONSE SPECTRUM — OBE
l. 0 X OF t TICAL DAMPING

125 200



100

4 ~

AM< ENVlkONMENlS COMtANT IKC, FakM 092280

R

E

5

P

0
N

)0
E

A
C

C

L

.E

R

A 1

T

0
N

1.0 2. 0

RUN NUMBER.. 23
CflAHHEI.. NUMBER.. 5

4,0 S. 0 )b 32
F REQUEHCY (Hx)

EQUIPMENT RESPONSE SPECTRUM «OBE
l. 0 X OF CRITIChL DAMPING

125. 200



10

Ij' I I

A~a ENVIRONMENTS COMPANY INC. FOiM 092280

R

E

5

P

0
N

10

E

A
C

C

E

E

R

A 1

1'

0
N

1.0 2. 0

RUN HV~BER.. 23
CHAHH 'UMBER.. 8

8. 04. 0 16 32
F REQUENCY (Hx)

EQUIPMENT RESPONSE SPECTRUM - OSE
1. 8 X OF f TICAL DAMPING

63 125 200



NvlRoNhlfNT5 CoHPANY IHc, FoRhl 0922SO

R

E

5

P

0
N

10

E

~ A
C

C

E

E

R

A 1

T

I

0
N

1.0 2. 0

RLIN NWBER.. 23
Cl IAHNEL NLJWBER.. 7

4. 0 8. 0 16 32 63
F REQUENCY (Hx)

EQUIPMENT RESPONSE SPECTRUH - OBE
1. 8 X OF CRITICAL DAMPING

125 200





10

I',I!)!;

Aa!~ ENvlaoHMENT$ COMtANz lNc. Foa~ 092280

R

E

S

P

0
N

10

E

A
C

C

E

l.

E

R

A
T

0
N

1 ~ 0 2. 0

RUN NUMBER.. 23
CjlhtlNE .,'JUWBER.. 0

8. 04. 0 16
fREQUENCY tHz)

EQUIPMENT RESPONSE SPECTRUM — DBE
1. 8 X OF G TIChL DAMPING

63 ~ 125 200



100

5

I
ENViRONMKNYS COMPANY tNC. FORM 092280

R

E

5

P

0
N

10

E

~ a
C

C

E

E

R

a
T

I

0
N

1.0 2.0

BUN NUMBER.. 24
Cl jA[|NEL'l.JMDER.. 3

4. 0 8. 0 16
F R EQUEN CY (Hz)

EQUIPMENT BESPONSE SPECTBUM — SSE
1. 0 X OF CRITICAL DAMPING

63 125 200



10

;!!i!;i
"l

EN~lRONMSNfS COMtANY INC. FORM 092280

R

E

5

P

0
N

10

E

A
C

C

E

t.

E

R

T

I

0
N

1.0

+ Rue Wil~nER.. Z4
C>thew Wt>t(nCR..

2. 0 8. 04. 0 16
F REQUENCY

(Hz)'QUIPMENTRESPONSE SPECTRUM « SSE .

1. 0 X OF ( .TIChL DhMPIHG

63 125 200





)/lj

10

I
E~~>~oNMCN1$ CoMtANY tNc. Foa~ 092280

C

R

E

5

P

0
N

10

E

a
C

C

E

E

R

a
T .

I

0
N

1.0

RUN NUMBER., 24
Ct V NNL~ NuMnCR..

2. 0 4. 0 8. 0 'l6 32
F REQUENCY (Hz)

EQUIPMENT RESPONSE SPECTRUM — SSE
1. 0 X OF CRITICAt 'DAMPING

125 200
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10

I:.I!:.;)

AM ENVlkONMKNlS COMPANY INC. F0@Hi 092280

R

E

5

P

0
N

10

E

A
C

C

E

L

E

R

A . 1

T

I

0
N

I
Vl
hl
CO

I
A

1.0 2. 0

RUN NUMBER.. 24
CfNNHi. NUMBER.. 6

4. 0 16 32
F REQUENCY tHx).

EQUIPMEHT RESPONSE SPECTRUM - SSE

1. 0 X OF ( TICAL DAMPING

8. 0 63 125 200
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AME ENY RoHMENli COMPANY tHC, FOAM 092280

R

E

5

P

0
N l0
E

A
C

C

E

E

R

A
T

I

0
N

l. 0

RUN NUMBER.. 24
f J

f >, f >I II. I { II II {QFP

2. 0 4. 0 l6 32
F REQUENCY (Hx)

EQUIPMENT RESPONSE SPECTRUM — SSE .

1. 8 X OF CRITICAL DAMPING

125 200
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AME EgvlkoNMENlS CoMPANY tNC.. FoaM 092280

R

E

5

P

0
N 10.

E

A
C

C

E

E

R

a
T

.I
0
N

1. 0 2. 0

RUN NUMBER.. 24
CHhHl li NUMBER.. 0

4,0 8. 0 16 6
F REQUENCY (Hx)

EQUIPMENT RESPONSE SPECTRUM — SSE
1.0 X OF 5 7IChL DAMPING

32 125 200



PHOTOGRAPHS PAGE 141

APPENDIX G

PHOTOGRAPHS

FOR

ELECTRO-MECHANICS INC.

EX-CORE-'SAFETY CHANNEL NEUTRON PLUX SIGNAL
PROCESSING ELECTRONICS

STR-52781-2



ELECTRO-YZCHMICS, INC.
hfew Britain, Connec ticket

REJECTION OR RE'HARKS SHEET

Des crip tion WK-c-ow~W~~
Part No. g OO

Tested Per TP

Job No.

WO ca~'BB No. ZHQ~
Serial No. W

Rei.
TR, Sht. REJECTIONS OR REKQKS

g~z~ wWHMd~~ ~~ <

y~ ~PE /rE4d
g)+HJ~Q >~~ ~l~~~r+ DOWSE

cP S. g9 /frc5~
4

dW

Entered

By/Date Acc

Retest

Rej By/Data

7P~S C A'rF~ <aug cd
~x Cc=W/DS g~

,
F323 TR~7L~ 4 6 Sht./Q Cont. on r-





1

1

I

~ ~

~ (

,i 0 = 0
0

0
0

PHOTOGRAPHS PAGE 142

TEST SET UP
BXAXXAK. PAXR NO. 1

XN-PHASE

l

)

r
~.r

TEST S ET UP
BXAXXAr. PAXR NO.

OUT-OF-PHASE

I
~ ~

'l ~ < f'~
/

STR-52781-2



~~CCSCRES~~~ ~
r

P HOTOG RAP HS PAGE 143
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TltANSDUCL OCATIONS PAGE. 4

TABLF. I
ACCELEBOHETER HOUNTING LOCATIONS

Accelerometer Hotion Axis
Number , Honitored Location

l
2

Hor i zontal
Vertical

Control — on Seismic Table
Control — on Seismic Table

Vhrtica)

Horizontal
Vertical

Adjacent to the Power Supply

Center of Card Cage

Hor i zontal
Vertical

Vert. ical

Upper Front Left Corner of the Spgcimen

Upper Rear Left Corner of the Specimen

STRAIN GAUGE HOUNTING LOCATIONS

Gauge
Number

Hotion Axis
Honitored Location

1

2
Vertical Inside — Hiddle Right Side of Drawer
Horizontal (F/8)
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7:"ST R:- CORD

S:ep

4 ~ 1 ~ 2 ~ 1

4.1.3. 1

4. 1.4. 1

4. 1'. 5. 1

4.1.6.1

4. 1.8. 1

4.2; l. 1

4.2.3. 1

Heas ur em eht/0bs er va t i on

Output Sel ec" +15 Posi ion

Output Select -15 Position
Out put Se'ct +5 Posi ti on

Out "ut Selec" ? r amp
~15 Posi ti cn

Out put S el ect Preamp
-'15 Posi tion

High Vol tag He.er ~V Log

High'ol tage Hete. HV Lin

Log Power Heter

T st Se" Pos'ion 1

Log ?ow r Heter LCR-1

Accept- ol Range

~15V 0. 250 VDC

-15V=O. 250 UDC

„i5V=0. 2 0 UDC

~15V 0. 250 "VDC

-:5U=O. 250 VDC

800 20 VDC

800=20 UDC

~ppr ox. 10 8d

-0.301+0.300 VDC

3etne n 1.3x10
3. 3x 10

'c ua

1447"f

-lEOI

I g. c'< 0

ebO

8oc
i ~ io'Z

4.2.4. 1 Log ?ower Heter LCR-2

4.2.4.2 Test Set Posit'on 1

4.2. 5. 1 Log'o"er N e- e, LCR-3

4.2.3.2 Te..t Set Position 1 ~3.020 0. 300 VDC

"=e.weo, 5. og'10

1. 9x 10

5. 71 9 0. 300 UDC

-2 and=e-': .. 2 ox 10

6. 5x 'i0

z.ot C

1 xto

g b1Z

@xylo

4. 2. 5. 2

4.2. 6.1

Tes" Set Position 1

Log Power He e. HSV-4

o. g 1=0. 300 VDC

Pe» we n 2. 6x 10"

6. 6x10

C.<28

5 xylo

4.2.6.2 Test Set Position 1 5. 321 0. 300 VDC

Rev. F
TR 6764-2
Page 2 cont. on 3



Meas ur ea en t/Obs er vat i on Acceptable Range Ac" ual

4.2.7.1

4.2.7.2
Log Power Meter NSV-5

Test Set Position 1

4.2. 8. 2

4. 2. 10. 1

4.2.11.1

4 ~ 2- 12. 1

4. 2. 13. 1

4.2 ~ 14. 1

4.2. 15. 1

. Test Set P osi tion 1

Log Moni tor

Seal er

Test Set Position 2

Test Set Position 3

Output Log Position

Test,Set Position 1

Log Power Heter 2x10

Log P ow er M et er 2x 10

Log Power Meter 2x10

Log Power Meter 2x10

Log Po~er Heter 2x10

Log Power Met'er 2x10

Log Power Meter 2x10

Log Power H eter 2x 10

Log Power Heter 2

Log Power M eter 20

Log Power Meter 200

4.2.8.1 . Log Power Meter HSV-6

Between 0. 26 and 0. 66

7'21 0. 300 VDC

Between 2. 6 and 6. 6

8. 321 =0. 300 VDC

1 . 00 0. 10usec

0. 50=0. 50gsec

5. 71 9 0. 300 VDC

5. 71 9 0- 300 VDC

5.719 0.300 VOC

0 ~ 000 0. 300 VDC

1. 000 0.,300 VOC

2. 000 0. 300 VDC

3.000 0.300 VOC

4.000 0.300 VDC

'5.000 0.300 VDC

6.000 0.300 VDC

7.000 0.300 VDC

8. 000=0. 300 VDC

9. 000 0. 300 VDC

10. 000 0. 300 VDC

7 Z79

4.o

/. go~s
O.SDmd

-o. D37
o. RcZ

I.QI 8

2.822
q g3+

~o28
~97>
I o. o27

=
Rev, E

TR 6764-2
Page 3 cont. on 4



Measurement/Obse r va t ion Accep able Range Ac~ucl

4.3."2.1

4.3.2.2
4'.3 3.1

4.3.3.2
4 ~ 3 ~ 4.1

4.3.4.2
4 '.5.1

Bate Meter

Test Set Position 5 „

Rate Meter

Test Set Position 5,

Bate Meter

Test Set Position 5

Tes Set Position 5

0~0. 2 DPM

1'.250 0.050 VDC

~ 0 0.2 DPM

1.250=0.050 VDC

7=0.2 DPM

10.000=0.050 VDC

~l. 5'2

'7. 0

I o. o 2'7.

4.3.6.1

4.3.7.2

Rate Me"er 1

Pa'e Meter 2

Rate Meter„3

Rate Mete. 4

Bate Mete. 5

Bate Meter 6

Bate Heter 7

Tes. Set Position

Ou put Pate Position

4.4.1.3 Linear Po~er Meter

2.5000,250 VDC

3.750 0.250 VDC

5.000 0.250 VDC

6.250 0.250 VDC

7.500=0.2>0 %DC.

S.750 0.250 UDC

10.000 0.250 VDC

1.250=0.250 VDC
r

1.250=0.250 VDC

Approx. 05

g. So8

3.738
E

g2t'.2CZ

~75 5

to. 0 IZ
I 2(u2

I 270

o%
4.4.2. 1

4.4.3. 1

4.4.3.2
4.4.4.1

Output Cal Avg Posit'n
Linear Power Meter

Outpu Cal Avg Posi ion

Linear Power Meter

0.000 0.300 VDC

200=2~p

10.000 0.300 VDC

2 2)i

g.
0/2'oo%

Io. o29

TR 6764-2
Page 4„ cont. on 5



~ ~

4.4.4.2

4.4.5.1

4.4.5.2

4.4.6.3
4.4.6.4

4.4.6.5

4.4.7.3
4.4.7.4
4

q ~ 4 'o6
.8.4

485
4.4.o.4

4.4.e.6

4 '.0.7

4. 4. 10. 3. 1

Measurenent/Ouse. vation

Ou ou. Cal Avg Position
i

Output Cal Avg Position

Output Low Power Position

Linear Power Meter

Output Cal Avg Position

Test Set Position 11

Linear Power Meter

Test Set Position 8

~ Test Set Position 10

Linear Po~er Meter

Test Set Position 8

Tes" Set Pos'tion 8

Tes" Se" Position 12

Tes" Set. Position 6

Outpu Cal Avg Position

Tes. Set Position 7

Tes Se" ?osi" on 8

Test Se Positon 9

Test Set Pos'ton 10

Tes Se" Positon 11

Acceptable Range

5.000=,0.300 VDC

—1.000=0.300 vDC

-1.000=0.300 VDC

5.00C=0.300

=. 0".0=0 .. 00

VDC

vDC

5. 000=0. ".00 VDC

5.000=0.300 VDC

5 000-0. 00 i'DC

.OOO=O.300 VDC

0. 100=0. 300 VDC

0.100=0.300 VDC

5..000 0.300 VDC

Approx. 0+

0.000 0.300 VDC

10.000 0.300 VDC

200
='2'0,.000

0.300 VDC

10.000=0.300 VDC

200 2r

10.000=0. 00 V'DC

hc ~ Lcm

g. Io9 .

5:OS/

0 o

0. 0/o

t o.o<O

~20 0

lo.oC 4

O.OR

QOO lo

~o. o 70

g. 033
- .ol3

(. o14.

s. o17

s. oft
5.o 2l

g oil
y. o I I

O. ORg

4.4..10.3.2 'Linear Power Meter 2-2p

Rev. C
5754-2

Pa„=e 5 con on



Step

4.4.10.3.3

Heasurement/Obs e. v at ion

Output Los Poier Position

Acceptable Ran~e

5.0=0.300 VDC

Actual

9 8S'I .

4.4.10.4 Output Cai Avg Position

Linear Po~er Heter 20~ 1.000 0.300 VDC I. o/8

4 . ".. 1 'I . 2

Linear Power Heter 40~+

Linear Po~er Heter 60~+.

Linear Power He"er 80>

Linear Po~er Heter 100~

Linear Po'~er Heter 120+

Linea,r Po~er Heter 140~p

Linear Po~er Heter 160~~

Linear Power Heter 180~>

Linear Power Heter 200~>

Test Se" ?os tion 10

Xnput Current -0.154ma

Input Current -0.300 a

Input Current -0.462ma

Xnpu Curr er.t -0.616ma

Input Current -0.770ma

Input Cur ren" -0.924ma

Input Current -1.078ma

Input Curren -1. 232ma

2.000 0.300 VDC

3.000=0.)00 VDC

4.000=0.300 VDC

5.000 0.300 VDC

6.000=0.300 VDC

7.000=0.300 VDC

8.000=0.300 VDC

.9.000=0.300 VDC

10.00'0 0.300 VDC

1.000=0.300 VDC

2.000=0.300 VDC

3.000=0.300 VDC

4.000=0.300 VDC

5.000=0.300 VDC

6.000=0.300 VDC

7.000=0.300 VDC

000 0 300 VDC

g.boC

z. o/7
Q. 0/'7

~.
915''77

~719

Rev. C
TR 5764-2
Pa~e 6 cent. on 7



Measu. event/Obser vat ion Aeceptab~ e Ran~e Actua~

4-4.11.2
(cont.)

4.4.11.5

Test Set Position 10

input Cur'rent -1.386ma

Input Curr ent -1. 540ma

Test Set Pos't'on f1

Input Current -0.1y4ma

Tnpu Current -0.308ma

9.000 0.300 VDC

10.000 0.300 VDC

7;000 0.300 VDC

2.000 0.300 VDC

95 I

't. R7R

o,974

Input Current -0.462ma 3.000=0.300 UDC

Input Curren" -0. 616ma 4.000 0.300 VDC
3.'9 7(

Inpu t Cu.."en

Input C rrent

~ ~

-0.770ma

-0. 92 "ma

>.000 0.300 vDC

6.000 0.300 UDC
g. gas

Xnput Curr nt -1. 078ma
If

input Cl rrer't -1.'232m~

7.000 0.300

8 '000=0.300

UDC

vDC
I 91K

nput Cu ent -1 386ma. 9.000 0. 300 VDC

Input Curre..t'1; 540ma 10.000-'0 .300 UDC

2.2 Tes. S

Xnpu

e t P o.-'. i" 'n '

Vo'l ta<e -0; 1 "4 VDC 1.0G0=0.3GG UDC
I-oo0

Kaput

input
Inpu

Vo>ta<e'-0.452 VDC

Vo~ta~e -0.616 UDC

Voltage —,0.770 VDC

:npu" vo> age -0.308 UDC 2.000 0.300 UDC

3.000='0.309 UDC

4.000=0.300 UDC

>.000=0.300 UDC

2. ooQ

z.qqx
3 R9d
9-985

Rev. G

LPa C f04 2
."a+ e 7 cent. cn 8



0

h. 4.12.2
(cont .)

".5.1.2

Heasu. event/Obs e. va,ti on

T es t S et P os ition 8

~ Input 7 ol tage -0. g? 0 VDC
'I

Input V ol tage —l. 078 VDC

Inpu" Vol"age -1. 232 VDC

Input Vol tage -1. 386 VDC

Inpu V ol "age -1. 540 VDC

Log Ind'a, t or

Test Set '"Lo~'-
N. 0. Indi ca or

~ ~

Acce p able Hang

6. 000=0. 300 VDC

7- 000-0- 300 VDC

8. 000 0-300 VDC

o.. 000 0. 300 VDC

10. 000 0. 300 VDC

L 4 t

Act ual

a~s -K~ 1

Ace ua

.1.2.1
~ ~ r o

~ ~Test'et P os'i
Log "Po.-'er M ef er

I

Tes" Set P csi ti

on

on. 1

~ ~

3. 700='0. r 00 VDC
I ~ ~

10 p

0. 100 0. 050 g- eat
toad step -. ~ 0 1 2 1

3.7S'5

0 q o/

'3. 6 77

0.-5. >. 3.1

4. 5.2. 1

4. 5.2. 1.1

. 2-.2-

4. 5. 2-3

Log Indi cat'o"....

~ ~

Log T. oubl o Ind'a o.

Po~er Suppl,y

:es Set "4:.T" N.C. I~di cator

Tes" Se "L™~~ZT"-
Indi cat or

I og .g~oub1 ~

3~ove Board J 1 8

Not

r

App; ox. 650V

"Ho Li"
Log T . oub'

Pass

Rev. G
'R 6'76<-2

Pa g- 8 con" ..o~ 9



tep M e as ur era en t/0 bs er va- i on Accep a." ~ .-.a.".ge . ass.

4.5.2.3.1 Replace Board J18

4.5.2.3.2 R'enove Board J20

Replace Board J20

'cg Tro hie Rot Li-

L"t
Not Lit

Renove Board J21

Replace Board J21

Lit

'

Rewove Board J22

Replace Board J22

Benove Board J27

Replace Board J27

R em ove Board J28

Replace Boar d J28

Remove Board J31

Replace Board Jg 1

Lit
loot Lit

L,t

Lit
hot L=:

Lit
t'ot L> t

0.5.2. 0

4. 5.2. 0. 1

0.5.2.4.2

Log Calibr a e

Log Calibra e

Log ™rip Test
Log T i p Test

«1 v

Ho

i lr

HOG «i Ir

Bate Trip Tes

.Bate T ri p Tes t
Lit

0.5.3.1 L'near Trouble Zndicator
P o~er Supply

1 i lr

Approx. 550V

Rev. B

TR -.75~-2
."agi 9 cont. on 10



tep Heasurement/Observation Acceptabl Range Pass' 1
~ Csa

5-.3. 1. 1 Test Set "LT"
H.C. Indica ors Lit,

4.5.3-2

4.5.3.3
4.5.3.3.1

4.5.3-3-2

Test Set "LT+MRT"
N.C. Endicator s

Linear Trouble Indica or.

Reprove Board J26

Replace Board J26

Remove Board J24

Replace Board J24

Lit
1lot Lit

Li

Linear Trouble Not Li"

Lit
Hot Lit

Remove Board J26

Replace Boar d J26

Li:
tarot Lit

—, I
Remove Board J27
Replace Board J27

Remove Boa. d J29
Replace Board J2o

1$ ot
0

%Tot r it
4

4,5 ~ 3

5,3.4.2

Linear Calibrate

Linear Calibr ate

Linear Trip Test Upper
Lin ar Tr ip, Test Upper

'nea T cuale Llt.

Li..ear Tr ouble Not

''nea. Trouble Lit
L ncaa T oub' jabot L'

Linear Trip Test Lover ".; ar .rcubl 5 C
ls

Linear Trip Tes Lo-er
t

Linear Trouble loot Lit

Rev. C
TR 6764-2
Page 10 con . on 11



o ~

H ea.s u"ea en /0 bs er

vent

'.. Accep abl e 3 a..e

'inea.." Tri p Tes"
Low P ower

Linea..- Trip Tes"
L ow P ower

Linear Troub~ e Li"

Linea.r Troub> e h'ot L't
ZP YB 'ZnCi ce.t or Lit

AcvuK

Ou" pu- Low P owe. ? csition 2. 5 0. 100 UDC

?ass ai

Test Se" Low ?
H. 0. Znci cater

~ ~ ~

owe;

o

~ ~

o ~

l lo

~ ~

Ac
ua'.

5. 0. 2.2 Output Low ? o"er ? csi "ion
'

0. 100 O. 050 ~rea. er
han s ep ". 5. ". 2.

o
~." <~. l, ~

Z?."S:ndi ca" or
o ~ o

Hot L'"-.cvuai

ll .-):1 OL~ put ~ C a0:".'vs™. ?cs 'ion 0. 750.=0. 100 U'DC

~ o ~ ~ ~ ~ ~ o o o ~ ~
-ass o

-".. 5. 5. 1 . 1 es S L ~ n a..
N. C.:ndi ca" or s

Linea,." ? o. er H et er

J;c- u

i~'!
li

~ p ~ ) ~ C Output Ca~ Avy ositi on 0.„100=0. 050 s ess
1 ~ o~noan Sl eP ~ ).

P,ev.
0

>a «0

G

7o» 2
~ o
I I Ceja + ~ C ~



~r ~

P ~

Measurement/OCserva.t'n A ccept abl eon pe-- —.-?p~
4. 5-5-3

0.5.6.>
Linear 3 2nd.i cator

Linear 2 Zndi cator
I

Test Set Linear 2
N. 0. Zndi cat or

Hot L't

Lit:

5.6 1.1'. Ou" put Ca'vg Position

Linear P over M eter
3 ~ 000 0. 1 00 UDC

60=28

A ctuai

Q.d 0
4'o/

Output Cal Avg -'Positio 0. 100='0. 050 UDC ~ a.t er
tran s ep 4. 5. 6. 1. 1 3 tl I

~ass - a

4. 5. 6.2.1 L nea; 2 Zndicato-..-- h'ot 'L i".

~ e ~ ~ ~

e ~ a
~ o ~

0 ~ 0 0

~ ~

e re
~ ~

~ 00

:.ew. 6
6754-2
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Test Record TR 6764-13
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Ex-Core Safety Channel
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Rev. E

. Part Ho. 35 500
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Test Reco Revie
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Dat'e ~-27- 8 2-Acc ~ Rej

Date 4-g-8Z Acc ~Rej

Test "equipment Used: . L)s ~ p> 04 PRQc= 3.

Revision Status of Sheets

Page

Rev.

2 3 6 7 8.9 101112 13 14 16 17 18 19 20 2>fzz[zs~z- 2s

Oz'iginal
Xssue

Date
:.nminee

Tni 'al I Date
OA

j.n'ial I Date
,CP ji

KCO n

Rev. A gg P P

Rev. B

Rev. C
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t. TEST RECORD

Pre-Seismic Test

'ation

6 Visual Inspection Done

7 .Electrical Function Test Done

~ P/ga
gH Passed 7 Failed/ 3 I'I 82. Passed P Failed

0 Seismic Test

".PUT PARAHETER SPEC. VALUES
Pretest Test 81

ERRORS

Test 02 Test 83 Test 84

J2

Relays

Sum

nt-'p.r
Bvlation

Rate

=2SVDC -------- ~.1S~ Ig. i5 l

5.00~0;200VK—5'.QQ4 "-5. 575

0.00~0'00VDC g. QOG O.QO(u .-

1.25 0;350VOC ). 2.'3 8 l 238

I R. I 5 l

5; o2.4

0. oo(

1. Z'3 8

S.o2,<

O.OOC

- <.o2,<

O. DOC

l. ~SS

iq. > s t jq. I C t

.Log 10.00-0.300VDC )O.O 4 ~ lo.bt 4 10.O( 4 Jo. 06 4 lo a(4

m nea."T6--+
I

5 ~ 00 0. 200VDC S.O~~ I S.O3~ S.o 3Q g.ox+ )

3.40-0.300VDC.- 5'. 0 d t
i

5'. 4,( 5''.f C<
~

5'64~
S.d,c.5'nputs:

Log (J5) 50KHz 1KHz at 0.663-'.0.010 VRIES

Lin (J8, Jg) -0.770mA+0.010m% DC

NOT.: Data for Test 1, Test 2 and Test 3 fron recor dinEs.
must be;integral part of these test records.
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Post-Seismic Test

Section

8.1 Visual inspection Done 3'2<'~
8e2 Electrical Function Test Done '5 'Z4'~

Passed A .=ailed
Passed M:a'led

. TEST EQUZPHENT TYPE SERIAL $P

ur rent Sources

=urrent Sources

Signal Generator

Jisicorder

b<c <wee

pg.vC t5(04
SEC.Y-~Ad

WAVLTbiC

paN5'gw 5L (.

PL.u.KC. $ $ iO

TGP 228 A)

. WeP ~'3%'3 P
T'c p agog pJ

TEP. <4 28 4
q-gp >~i'

/0 ~ $ / g?
9.aV Pz.

J- S. ~~

8. g- 9%

~ e ~

~ass

TR 6764-13
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AFTgg . S tesm<~

KIZCTRO-P:"Ci"'WiCS, Z3C.
New Sritain, Connecticut

Functional Test

Test Record TR 6764-2

Ex-C or e Safety Char~el
Neutron Fli c, Signa3. P ocessing

Channel Part No. 39500Elect one,cs

Serial No. h, 3 t l 3 l

Desc- ption

Tested Per TP .6764-2

Q/ I e y~r<I<'
cc Reg

$ '2.<cc H Zej

DateTes" ed b~:

Test Recor Review Date

Job No. ~ ''p 4

Rev.~ W.O. or ev:"~o. l>de 4>

ey"l/«

gA Test Rev. ew oy: De" e e -9 - crt .ice ~e j

Test =qvipaientKE'V% <8 P
--"-TE.C tEor4K S %P

fv >6P
.'TE.+,T'e'I V6 E 5'a 4

Used:
Zalea $ .8 ~~
2AO9 4 9 lS ~"-

2.~aors 6, 5o SZ.
go cue. ~0Revision Status of Sheets

~~~ .PC,GC,l<tO& V/S ~c, 2M~4
Qeie g, NhQ 504O '757 '2'$044

~R4~<~ lg ~e g3n7 P

Page 1 2 3

Rev. I I

4 5 6 7 81 9
I

1ol11 12 13 14 |e 1 21I22123j2e12512el i:
1

Orig"aa3.
Issue

Dace
"=we ia e er I OA

Initial I Dace I I"..'
''-eo e

Date l :.CO If

Rev. A

Rev. 3

Rev. C

a-" -g7

>.as-8 (

'8.~-8 (

/c-2.< -8 i

0-zp- (, l 3 I >'}

/3(o j

I

g "-grzg
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L ~ ~

T" ST H= CORD

Step

4. 1.2. 1

4. 1.3. 1

4.1.4.1

4. 1'. 5. 1

1 ~ 6.1

0.1.8. 1

W.2. 1. 1

2.1

4.2.3.1

Heasur ment/Gbs ervati on

'Output S el ect +1 5 Pos i ti on

Output S lect -15 Position

Output Select +5 Pos'icn
Output Select Preamp
+15 Pos ticn

Out put S el ect P. eaa p
-15 Posi tion
High Voltage Meter HV Log

High Vol age Meter HV Lin

Log Power Meter

T st Set Pos'ion 1

Log Power. Meter L CR-1

Accep" able Range

«15V 0. 250 VDC

-15V~O. 250 VDC

«5 V 0. 250 VDC

«15V~O. 250 VDC

15V 0. 250 VDC

800~20 VDC

800=20 VDC

App. ox. 10

-0.301.0.300 VDC

Between .l. 3x10

3. 3x 10

Actual

Js:bid,

-~g.o Ig

g. oa 1

) 5.o38

goo
oe
1x)o

-O.256

g x lb

4.2.'3.2 . Test Set Pos'ion 1 «3.020 0. 300 VDC 3. oSS

rr. 2. ~. 1 Log Power Meter LCR-2 Be. ween 5. 9x 10
and

1. 9x10
) X IO

0.2.5.2
0.2. 6.1

Test Set Position 1

Log Power Meter HSV-0

0;2.4.2 Test Set Position 1

4. 2. 5. 1 Log Power Metep LCR-3

5. 71 9 0. 300 VDC

-2 and
Be tween 2. ox 10

6. 6x 10

6. 321 0. 300 VDC

Be tween 2. ox 10
-2 and

6. 6x10

Qx'lo

4xio

0.2.6.2 Test Set Position 1 6.321 0.300 VDC g,<c l

Rev. F
TR 6760-2
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tep Heas ur em ent/0bs er vat i on Acce ptabl e Range Actual

4.2.7.1

4.2.7.2
4.2. 8.1

4.2. 8.2

4.2. 10. 1

4 ~ 2..11.1

Log Power Meter MSV-5

Test Set Position 1

Log Power Meter MSV-6

Test Set Posi'tion 1

Log Honi tor
Seal er

~ASS
~ f

7. 321 ~0. 300 VDC

Between 2. 6 and 6. 6

8. 321 0. 300 VDC

~1.00~0. 10gsec

0. 50~0. 50usec

I. oem~

O. 5d~

Between 0. 26 and 0. 66 O. 6 0

4.2. 12. 1

4 ~ 2. 13. 1

4.2. 14. 1

4.2. 15. 1

Test Set Position 2

Test Set Position 3

Output Log Position

Test Set Position 1

Log P ower Meter 2x 10

Log Power Meter 2x10

Log Power Meter 2x10 -6

Log Power Heter 2x10

Log Power H eter 2x 10

Log Power Meter 2x10

Log Power Heter 2x10

Log P ower H et er 2x 10

Log Power Heter 2

Log Power Heter 20

Log Power Meter 200

5. 71 9~0. 300 UDC

5. 71 9 0. 300 VDC

5. 71 9 0. 300 VDC

0. 000 0. 300 UDC

1.000 0.300 UDC

2.000 0.300 VDC

3.000 0.300 VDC

4.000 0.300 VOC

5.000~0.300 VDC

6.000 0.300 VDC

7.000 0.300 VDC

8.000=0.300 VDC

9.000 0.300 VDC

10 000 0- 300 VDC

Z.(85
+C97
5'. 688

-o.ooR- .

J. oo9
). RSVP

y.two
+.9 3 I

7. 91l
Q. ooS

t 0.03%

Rev. E
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Measurement/Observation Acceptable Range Ac ua~

4. 3-'2 ~ 1

4.3.2.2
4-3-3-1

4.3.4.1

4.3.4.2
4.3 ~ 5 ~ 1

4.3.6.1
4 '-7-2

4.4.2.1

4.4.3. 1

4.4.3.2

Rate Meter

Test

Rate

Set Position 5

Meter

Test Set Position 5
1

Rate

Test

Me ter.

Set Position 5

Test Set Position 5

Rate Meter 1

Bate Meter 2

Rate Meter 3

Rate Meter

Rate Meter 5

Rate Meter 6

Rate Meter 7

Test Set Position

Output Ba e Position

Linear Po~er Meter

Output Cal Avg Posi"ion

Linear Powe. Meter

Output Ca~ Avg, Posi 'on

'Linear Power Meter

0~0.2 DPM

1.250~0.050 VDC

0~0.2 DPM

1.250 0.050 VDC

7 0.2 DPM

10.000 0.050 VDC

2.5000.250 VDC

3.750 0.250 VDC

5.000~0.250 VDC

6.250 0.250 VDC

7.500 0.250 VDC

8.750 0.250 VDC

10.000 0.250 VDC

1.250 0.250 UDC

1.250~0.250 VDC

Aporox. 0~

0.000 0.300 VDC

200 2z

10.'000 0.300 VDC

2 2

).24.S

l o.d9.l

a.ss 9

3.4 lO

C.'z2%

)o.o1o

27'3

o%
o.o I 4

Qd0%

lo.on<

TB 6764-2
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ep .Measurement'/Observation Acceptable Range Actu-l

4.4;4.2

4.4.5.1

4.4.5.2
4.4.6.3
4.4.6.4
4.4.6.5

4.4.,7.3

4.4.7.5
4.4.7.6

4.4.8.5
4.4.9.4
4.4.9.6
4.4.9.7

Output Cal Avg Position
Output Low Power Posit'on

Linear Power Meter
'utputCal Avg Position

Test Set Position 11

Linear Power Meter

Test Set Position 8
t

Test Set Position 10

Linear Power Mete."

Test Set Position 8

Test Set Position 8

Test Set Position 12

Test Set Position 6

Output Cal Avg Position

Test Set Position 7

Test Set Positon 8

Test Set Positon 9

Test Set Positon 10

Test Set Positon 11

4.4.10.3.1 Output Cal Avg Position

4.4.10.3.2 L'near Power Heter

0. 100~0 ~ 300 VDC

5.000 0.300 VDC

Approx. 0+

0.000 0.300 VDC

10.000 0.300 VDC

200~2~p

10.000~0.300 VDC

10.000 0.300 VDC

200 2

.10.000 0.300 VDC

5.000 0.300 VDC

-1.000~0.300 VDC

-1.000 0.300 VDC

5.000 0.300 VDC

-".000 0.300 VDC
r

,5-000 0.300 VDC

5.000 0.300 VDC

5.000 0.300 VDC

5.000 0.300 VDC

0. 100 0.300 VDC

2~2

O. I t I

S'.OR3

o/
o.of 2

)
o.oo5'oo%

JO. OSC

to. oo5

zoo%
lo.osS
w. 024

o.982
g.o l4
5'.oo

t'.oo4

5. ooE
4.'t 84

Rev. C
TR 6764-2
Page 5 cont. on'



Step Heasurement/Observation

0.0.. 10.3.3 Output Low Power Position

Acceptable Range

5.0 0.300 VDC

Actual

.9 8'7

0.0.10.4

.4.11.2

Output'ai Avg Position
Linear Power Meter 20~~

Linear Power Meter 00~

Linear Power Heter 60~~

Linear Power.'Heter 80~

Linear Po~er Meter 100~

Linear Power Heter 120~~

Linear Power Meter 140~

Linear'ower Heter 160~

Linea." Power Heter 180+

Linear Power Heter 200~

Test Set Posi"ion 10

Input Current -0. 154ma

Inpu Current -0.308ma

Input Current -0.462ma

Input Current -0.616ma

Input Current -0.770ma

Input Current -0.920ma

Input Current -1. 078ma

Input Current -1.232ma

1.000 0.300 VDC

2.000 0.300 VDC

3.000 0.300 VDC

0.000 0.300 VDC

5.000 0.300 VDC

6.000 0.300 VDC

7.000 0.300 VDC

8.000 0.300 VDC

9.000 0. 300 VDC

10.000 0.300 VDC

1.000~0.300 VDC

2.000'~0.300 VDC

3.000~0.300 UDC

0.000 0.300 VDC

5.000 0.300 VDC

6.000 0.300 VDC

7.000~0. 300 VDC

8.000 0.300 VDC

g. DO2

. g.oo8
g.oc l

5;ol5
b.o)2
Q. 0 22.

.0 I3

g hajj.7$

7 q7'P

=
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tep Me asurenen t/0bs er va t ion Acceptable Range Actual

4.4.11.2
(cont. )

Input Current -0.308ma

Input Current -0.462ma

Input Curren -0. 616na

Input Current -0.770ma

Input Current -0.924ma

Input Current -1.078ma

Inpu t" Curr ent -1;

232ma'est

Set Position 10

~ Input Cur'rent -1.386ma

input Current -1.540ma

4.4.11.5 Test Set Position 11:

Input Current -0.154ma

9.000 0.300 VDC

10.000 0.300 VDC

1;000 0.300 VDC

2.000 0.300 UDC

3.000 0.300 VDC

4.000~0.300 VDC

5.000~0.300 VDC

6.000 0.300 VDC

7.000 0.300 VDC

-- -:8':000=0. 305 UDC

. 9.8 11

1.<S4
2.R S 1

e..+8-2

7 '163

4. i2'.c.

I

Input Current —1.386ma

Input Curren -1;540ma
~ 0

:est Set Position'8

Input Voltage -0; 154 UDC

Input Voltage -0. 308 VDC

Input Voltage'-0.462 VDC

Input Vol age -0.616 VDC

Input Voltage -0.770 VDC

. 9.000 0.300 VDC

10.000 0.300 UDC

1. 000 0. 300 VDC

2.000 0.300 UDC

3.000 0.300 VDC

4.000"0.300 VDC

5.000 0.300 VDC

I. oo(

2. OOS

S. oo4

moog
9 ooC

Re~. G
TR 6764-2
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I
ep H eas m ea ent/0 bs e. vat ion A cce pt a-bl. e-k~n go- — -- —Pa~

4. 5-'5-3

4.5 6.1

Linear 1. Indi cator
Linear 2 Indi cator

Not Lit
Lit

Test Set Linea.r 2
H. 0. Indi ca" or Lit:

5. 6 1.1 Ou" pu" Ca~ Avg Position
Linear P over M eter

~ ~

3. 000 0. 100 VDC
1

60 2p

Actual

3.oo t.

(0/
4.5. 6.2 Output CM Avg -Position '. 100~0. 050 'VDC ~en.ter

than step 4. 5. 6. 1. 1 3.113

Pass =a'

4.5.6.2.1 L'nea-. 2 Inaicator--- Not 'Lit

0
~ r ~ ~ r

~ ~

~ ~

e ~ ~ ~ ~ 0 ~ ~ e ~

Rev. G
TR 6764-2
Pp.ge 12 cont. on ~ JQ


