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Director of Muclear Reactor Regulation
Attention: Mr. John F. Stolz, Chief
Operating Reactors Branch No. 4
Division of Licensing

U. S. Nuclear Regulatory Commission
washington, D. C. 20555

NRC DOCKETS 50-321, 50-366
OPERATING LICENSES DPR-57, NPF-5
EDWIN I. HATCH NUCLEAR PLANT UNITS 1, 2
SUPPLEMENT TO SUBMITTAL OF SPDS INFORMATION

Gentlemen:

This letter is in response to a telephone request on July 17, 1984, from
Prasad Kadambi and Joe Joyce of the NRC to Mr. Paul Springer of my staff.
The following is a supplement to our letter of June 7, 1984, as requested
during that telecon.

The following requests for information were noted during the telecon:
Question: The letter of June 7 states that the maximum voltage in cable
trays used by SPDS is 50 volts. What about electrical cabinets, etc.,
that cables are routed through?

Response: Electrical cabinets have 120 VAC power supply for electronic

equipment, etc. The location of the power cables makes it unlikely that
they will contact any instrument cables.

Question: Where are Paragraphs 6.4.2.1, 2 and 3 of Attachment 1 to the
GPC letter of June 7?7 They are referenced in the letter, hut missing in
the Attachment.

Regponse: There was a typographical error in the letter of June 7. The
correct reference is to paragraphs 5.4.2.1, 2 and 3.

AowT

3‘63“.%3%* 0500055k I /
’ [



Georgia Power A
Director of Nuclear Reactor Regulation
Attention: Mr. John F. Stolz, Chief
Operating Reactors Branch No. 4
August 7, 1984
Page 2

Question: What is the pass/fail acceptance criteria for tests on the
SPDS 1isolation devices? This information was requested in question
2.3.d of the NRC request for information dated April 23, 1984,

Response: Pass/fril acceptance criteria and results of qualification
testing of the SPDS isolation devices are contained in Foxboro documents
QOAAAD4 (Attachment 1), and QOAAB44 (Attachment 2). We have obtained
permission from Foxboro to transmit these documents to the NRC for the
purpose of licensing the SPDS/ERF information system.

Acceptance criteria for qualification testing are listed on page 4 of
test report QOAAAD4. There are no explicit accertance criteria provided
for performance of the isolation devices in response to faults applied
to the outputs. However, the isolation devices were determined to be
adequate for isolating Class 1E instrument loops based on the following:

Results of testing in which faults were applied to the ocutputs of the
isolation device are contained in Foxboro test report QOAAB44. Refer to
page 14, Figure 1 for the test configuration. Applied faults and the
corresponding equipment responses are listed on pages 11 and 12, Test
results show no significant disturbance at the input in response to
grounding of both outputs (refereice Fiqure 2), and no significant
disturbance at the input in response to application of 600 VAC across
the outputs of the isolation device (reference Figqure 4). Noise
eqiivalent to 8% of full scale was observed on one channel when 600 VAC
was applied from ground to both outputs of the isolation device
(reference Figure 3). Note from the test configuration that the noise
was measured at the autput of the device's current-to-voltage converter,
a cirauit which also functions as an isclation device. The converter
waild prevent noise from propagating into the class IE instrument loop.
Based on these test results, and the fact that the worst credible fault
in the SPDS results in 50 volts at the output of the isolation device,
we conclude that Class 1E instrument loops are adequately isolated from
the SPDS.

Question: What is the Military Specification (Mil Spec) for EMI
emissions from the SPDS equipment?

Regponse: The standards for EMI characteristics of the SPDS equipment
are MIL-STDs 46lA and 461B (computers and monitors, respectively),
"Electromagnetic Interference Characteristics Requirements for

Bou ipment "
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Please contact this office if you have any questions or comments.

Very truly yours,

o . AN
L. T. Qucwa
PLS/
Attachments: as noted
xc (w/0 attachment) :
Ho C. Nixl Jru

J. P. O'Reilly (NRC- Region II)
Senior Resident Inspector
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QOAAAO4 PART-1
SEISMIC VIBRATION TEST PROCEDURE

for

N=-2BES STYLE B BACK
and

CURBENI PRODUOCTION MODEL RACK MOUNTED MODOULES
for
CLASS 1E QUALIFICATION

PER IEEE 344-1975
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16 JAN 78

&l&? £ (M
« HE.RBY « CHILDS
SUPERVISOR STAFF ENGINEER

QUALITY ASSURANCE LABORATORIES NUCLEAR POWER PRODOCTS
AND STANDARDS

This document, the specifications, procedures, and descriptions
contained herein, are the property of The Poxboro Company, and
shall not be reproduced in vhole or im part, nor transmitted to
others, without written permission of The Poxboro Company. This
document is a working paper for review purposes only and as such
does not represeant any contractual intemt by Foxbore. Foxboro
reserves the right to revise this docusent without prior nctice.
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EXPLANATION OF LATEST BEVISIONS
BEY_A; First Issue

REY_B

Deleted Section 2.Z - Naturally-aged Units; will be included in
QOAAAQ4, Part II. Specified BRegquired Response Spectra for Class 1E
Qualification of Modules, Figures 1A, 1B, 2 & 2B. BRevised
Sections 3.3 and 3.4 per user comments; included acceptance
criteria. Added items 31 and 32 to Section 2.1. Added additional
Notes to Pigures 5 thru 30, where applicable, to clarify instrument

testing during seismic.

BEV_C

Bevised Pigures 1A, 1B, 1D, 2A, 2B, and 2D based on results of
tests per QOAAA19. Correction second paragraph, Section 3.2.; item

11, page 1; and Figure 3, page 15.

BEY.D

Clarified Section 2.1 by correcting quantity of item 6,20 and 36;
removed 2ANU-M (wvas Item 7) and 2AT+SBU (vas Item 40); renumbered
Items 7 - 37; added clarification to Section 3.2 to refer to
QOAAA19; added notes to Figures 3 and 4 to clarify; revised 4th
paragraph of Section 3.2 to clarify rack orientations during test.
Added N-2ES Rack in second paragraph, Section 1. Added vertical

RBRS's to Pigures 1A, 1B, 2A, 2B.

REVISION STATUS OF PAGES

BAGE_NO, BEY

Title D

i- i D

1 - 43 D

BEVISION BISTORX

REY DAZE WRIITEN/REVISED BY BREVIEWED BY
) 19 JEC 77 L. HEWEY J. CHILDS

c 16 JAN 78 J. CHILDS L. HEWEY
D MAR 80 L. HEWEY J. CHILDS
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N-2ES Back~-Accelerometer Placement 43



i

09

{

1.

IEST_OBJECTIVE

Demonstrate that the instruments listel under Section 2. Test
Iteas vill perform their reguired Class 1E functions, as mounted
in the N-2BES Style B Rack, under genmeric OBE and SSE seisaic
environments specified herein.

QOAAAQ4~-Part 1
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To establish the structural integrity of the N-2ES Style B Rack
and rack-msounted modules under generic OBE and SSE seismic
environments specified herein.

JBST_ITENS
2.1 Units of current Production Design

2.

ITEN QIX
1 1
2 1
3 1
4 1
5 1
6 3
7 1
8 1
9 1
10 1
n 1
12 1
13 1
1" 1
15 1
16 1
17 .9
18 1

.19 1
20 2
21 1
22 1
23 1
24 1
25 1
26 1
27 1
28 1
29 1
30 1

HODEL

2AI-C2L
2AI-T2V+E
20I-I2V
2AI-I3V
2AI-I2V*
2ANU-D
2ANU-P
200-IPD~-R#+
2A0-L2C~R
2A0-L2C~R**
200-V2C
2A0-VAI
2h00-V3I
2ABPS~-A6+BB2

22 T-SBU++
_AC-H2+AN
2AP+ALN~-AR
20P+ALN-AS
2AC-D+A5+BN

20 X+DP 1D
2AX+D51
2AX+DSR
2AX+DSS
2AC+DYC
2AP+INT-S
2AC+H0
2AX+P
2LX+PSSA
2AX+DSC
2AX+D5SP

CS_GODE
CS=-N/SRC

Cs-N/SRC

CS-K/SEC
CS-N/SBC
CcSs=-N/SRC
CS-N/SBC
CS-N/S2D
CS-N/SRD
CS=-N/SRC
CS~N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC

CS-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC

CcSs-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SBC
CS-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC
CS-N/SRC

STYLE

OO A O Db b D

LYPE

Contact Input Isolator

EMF to Voltage Converter

Current to Voltage Comverter

Current to Voltage Converter

Current to Voltage Converter

Nests

Nest

Integrator Powver Driver

Contact Output Isolator

Ccntact Output Isolator

Toltage-to-Contact Converter

Voltage-to-Current Converter

Voltage-to-Current Converter

Multi-nest Pover Supply

vith Battery Backup

Standby Unit

Auto Manual Balance Card

Alarm (Relay Output)

Alarm (Solid State Output)

Controller and Removable
Manual Cards ;

Power Distribution Module

Signal Distribution Module

Relay Logic Card

Solid State Logic Card

Dynamic Compensation

Square BRoot Integrator

Manual Output Card

By Pass Module

Single Nest Power Supply

Distribution Module

Distribution Module

*0Upit modified per ECEP 9531~ becomes a 48 V dc power supply
seypit modified per ECEP 10273 - changes output relays to DPDT
++0nits to be gualified for Class II (structural integrity) and

therefore are not operational during seismic tests.
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JTEN QIX HODEL CS_CODE  STYLE IYPE
§ N 1 2AP+5GC CS~-N/SRC A Signal Characterizer Ty
348 1 2AP+TIN CS=-N/SRC A Timer
| 33 1 2AP+NMUL CS-N/SRC A Multiplier/Divider
I 34 1 2AP+MSL CS-N/SRC A Median Selector
| 35 1 2AX+LS CS=N/SRC A Blind Set Plug
| 36 2 N-2ES CS=N/SRC B Rack
| 37 1 2A0-VAL+++ CS=-N/SRC A Voltage-to-Current Converter

+++40nit modified per ECEP 9206~ places a 500 ohm resistor across
the output.

3. JIEST_PRQOCEDURE
3.1 Jest Mouapting

The instrument modules will be mounted in one 2ANU-P and three
o 2ANU-D nests which in turn will be mounted at the top level (one
| on each side) of two N-2BS racks. (Refer '~ Figure 4.) Each
o rack vill be tested separately. The arrau:~ment of the modules
to be gqualified within the nests in which they are to be tested
L= will be as illustrated in Figure 3 of this test procedure.

3.2 pRapdom Test

The Reguired Response Spectra (BRS) at the OBE and SSE level to
vhich the modules are to be qualified are Foxboro Generic curves
(Pigure 1A, 1B, 2A and 2B) which envelope normalized test
response spectra (TRS's) obtained at nest mounting locations
during Class II (structural integrity) testing of the N-2ES rack
and vere later refined based upon adgitional response data
obtained per Test QO0AAA19. The control accelerometer for the
test will be at the top nest location to assure that the TRS's
will envelope the Poxboro Generic Curves. TRS's at nest mounting
locations vere obtained in testing of fully - loaded balanced and
anbalanced loading configurations of the N-2ES Style B Rack, and
then vere normalized to the Foxboro Generic Required (Floorx)
Response Spectra, Figure 2. The TRS's were normalized at each
frequency by the factor by which the table TRS exceeded the
generic Required (Floor) BResponse Spectra during the Class II
tests. In addition the Begquired BResponse Spectra (RRS) for Class
1E gqualification of the modules incorporates response peaks vhich
have been broadened tovards higher frequencies than obtained in
testing of the fully-loaded racks to account for the higher
resonant frequencies (of the primary response mode of the rack)
to be obtained with lighter rack loadings.

5
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To achieve the required response at the equipment mounting

locations will reguire table response accelerations well in ‘ )
excess of the Poxboro Reguired (Floor) Response Spectra,

particularly in the rap’ of 10 to 20 Hz. The required table

TRS's at the OBE and S¢. levels have been estimated to be as

shown in Pigures 1C (OBE - Pront-to-Back) and 1D (OBE - Side-to-

Side) and 2C (SSE - Front-to-Back) and 2D (SSE - Side~-to-Side).
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Triaxial accelerometer arrays will be mounted at functional

( ' eguipsent aounting locations (i.e., the top nest level and top
Power Supply). TRS's produced from these accelercaetelL outputs
vill be used to assure that the BRRS levels for gualification have
been achieved or exceeded. Placement of accelerometers is as
shown on Pigure 31.

The table input will be band-limited white noise (random). At
each test level the excitation will be simultaneous biaxial,
achieved by driving the test table at a 45 degree angle. .The
racks vwill be tested in each of four orientatioans, such that the
input is applied in the horizontal left-to-right and vertical
axes, the horizontal front-to-back and vertical axes, the
horizontal right-to-left and vertical azxes, and the horizontal
back-to-front and vertical axes. The test vill be perforesed five
tises in each of the above orientations with the horizontal in-
axis TRS's enveloping the 1% damping BRRS of Pigures 1A and 1B for
rack-mounted modules. The amplitude will be controlled in one-
third octave bandwidths. Omne SSE will be performed in each of

e the four orientations with the horizontal in-axis TRS's

-~ enveloping the full level of the 1% damping RBS of Pigures 2A 2nd

Y 2B for rack-mounted modules.

i In order to -achieve the specified module horizontal response

g levels of Pigures 1A, 1B, 2A, and 2B, it is expected that the
table TES's, both horizontal and vertical, will exceed the floor-
level BRS's of Pigures 1 and 2 by 30% or more ia the frequency
range above 2.5 Hz (Refer to Figures 1c, 1D, 2C, and 2D). Since
vertical amplification factors at module locations of the N-2ES

o rack are expected to be within the range of 0.9 to 1.2, the

: resultant vertical TRS's obtained in testing the functioning

& nests are expected to envelope vertical response spectra obtained

- in operation of the W-2BES rack at the generic floor-level BRS's
of Pigures 1 and 2.

N

Horizontal in-axis, horizontal cross-axis, and vertical TRS's

= will be generated and plotted for 1%, 2 1/2% and 5% damping at
one-third octave intervals duriag one of each series of OBE's and
each SSE test for all accelerometers during both rack tests. The
test duration of each OBE and SSE will be 30 seconds.

3.3 JTest Monitoring

The functional nests and power supplies to be qualified will be

energized and the functioning modules will be monitored during
the test, as regquired to demonstrate satisfactory performance of
Class 1B functions during the specifiel generic OBE and SSE

seisaic events.

. The test setups and input and output signal levels for each
{ individual instrument will be as diagramed in Figures 5 thru 30.
Where electromechanical relay-type outputs are to be monitored
for spurious openings or closures, and where logic functions are
to be operated during the test, such operation is 2lso indicated

on these Figures.



5 5 ga9d93

074

QOAAAO4~Part 1
PAGE 4

REV D
All

nests will be energized and de-energized 45 times through the

2ABPS Power Supply before seisamic tests.

Target Acceptance criteria during seisaic are as follows:

Output shifts of amalog outputs will not exceed published
accuracy specification.

spurious outpucs of alarm modules of duration greater than
100 microseconds will not occur with set points and input
values set within 5% of each other.

Logic functions will be demonstrated to be operable.

Isolation devices will be testel for isolation capability.

4. IEST DOCUMENTATION

The

test shall be documented in the following manner:

List of devices tested including model numbe.

Description of imstallation details with any resultant
limitations on equipment installation.

Weight and center of gravity of modules tested.
Test facility identification and location.

ldentification of test ecuipment with reference to’
calibration status.

Test data on all devices as taken before, during and after
testing will be compared with Target Acceptance Criteria.
Refer to Section 3.3.

Analysis of test results and conclusions.

An independent report by the independent test laboratory
at which the seismic test was conducted documenting eguipment
tested, test prccedures, acceleration levels, and observations

by test laboratory personnel.

S. BAM_DATA

All rav data obtained in the fora of tabulated data and chart
records will be made available for review at The Foxboro Company,

Pozboro, Massachusetts, upon request.




QOAAAO4~-Part 1

PAGE 5
REV D

FPigure 1
Generic Regquired BResponse Spectra (RRS)
at OBE Level for Qualification of

Floor-mounted Control Boom Egquipeant
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Figure 2
Generic Required Response Spectra

at SSE Level for Qualification

(RRS)
of

Floor-mounted Control Room Eguipment
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Pigure 3
Nests Loading for Modules of
Current Production Design

U

7 T8 S

NEST NO. )
\ '
« D S 2| = @
38| ol 2|25 2] 2|25 2
w.n...m+m.mn_..,....,n
18 SEIE B EIHEE
NEST NO., 2%**
v ] !
JEFHEERHERE
H
M. 0 w w 4 m m .m ' & *Instrument used as a piece of
N| = ~ 2 m“ m test equipment and is not
L part of the qualification
program.
**ECEP 9531
***power to Nest No. 2 was hand-
NEST NO. 3 wired to Nest Buss (1.e., no
- ] — mbu..m_fo _vinqnw.mnlaczoa
2wl Bt O ule was used).
SHEEIHHFHEE
FEEMAEHBEE
SEENEEHBEE
M NEST NO.4
K o ¢ <
— N — [ | a | o
"Pm m 8! g7
18| i |52
I E 3 |83
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Pigure &
N-2ES Rack Configurations )
Two Racks will be Tested in this Configuration “
Nest * Nest*
Nest Nest }
Nest Nest
Nest Nest
o'
oy Nest Nest
- Power** Power
Supply Supply
Power Power
Supply Supply
0 *Functional Nests
N **power Supply was tested for
- performance functions during
seismic in one rack only.
~
b=
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Pigure 5
Seismic Test Setup
2AI-C2L Comtact Imput Isclator

P, W
| INPUT A
2Al-C2L
Ko il Logic Output
INPUT B Position

Test Conditions:

Input Switches, A = Closed, B = Open;
both A and B inputs will be switched
during one OBE and SSE test; recorders
calibrated for full scale traverse of
0 to 15 V dc.
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FPigure 6
Seismic Test Setup
2AI-I2V ECEP 9531 48 V dc Powver Supply
2AI-12V D/P
ECEP 9531 CELL :
250 3 R
>
Iest Copditicns:

D/P Cell zeroed to 12 mA; Recorder
calibrated for full scale traverse of
12¢0.8 mA or 5025% of span.
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Pigure 7
Seismic Test Setup
2AX+DSS Solid State Logic Card
and 2 AX+DS1 Signal Distribution Module

Cable with 30 Pin Connector

;

| 2
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2AX+DSS 2AX+DS?

(=) onnr

Test Conditions:

Gate 1 setup for OB configuration, Gate 4
for AND configuration; Gates 1 and 4 will
be switched during one OBE and SSE test;
output recorders calibrated for full scale

traverse of 0 to 15 V dc.
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Figure 8
Seismic Test Setup
2AC+NM0 Manual Output Card
Cable with 30 Pin Connector
2AX 42N
o .
2AC+MO g
o OUTPUT
&
2
N
™~
o
Jest Copditicps:

The 2AX+M2N is used to functionally check the 2AX+MO
before and after each test; output set to 5 V dc and
recorder calibrated for a full scale traverse of 5 ¥V

dc 25%
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2AX+M2N

Pigure 9

Seismic Test Setup

2RC~H2+AN

Auto/Manual Balance Unit

2AK Cable with 30 Pin Connector

Voltage

N

INPUT

Isst _Conditicns:

2AC#AN AUTO/MANUAL card to te tested in

2AC-M2 +AM

QOAAAO4~Part 1
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OUTPUT

the auto positicn with 5 v dc input;
output recorder calibrated for full scale

traverse of 5 v dc 5%

5
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FPigure 10
Seismic Test Setup
2AC+DYC Dynamic Compensator
e
- 2AC+DYC
- X
. ;gb;:ge Ut ¢ outputT [
|
o)
'
“~
(m
|
|
Test _Copditicps:

Input at 5 V dc; output recorder
calibrated for full scale traverse

of 5 V dc 25%
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Pigure 11
Seismic Test Setup

{ ' » 240-V2C Voltage-to-Contact Converter

Voltage INPUT V

Source
o 2A0-v2C

S8 | FEEDBACK N5 Ve /N
: Nt

u

o 7 1. 29

Tess _Copditions:

Input at 0 Vv dc; lockup at 1%
Gap at 1% and feedback jumper in
the feedback position
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Pigure 12
Seismic Test Setup
2A00-VAI Voltage-to-Current Converter
2AX+P
INPUT A 500 (D
Volt 4 o presres
oltage
Source 2A0-VAI ";:"’ ’ DVM ’
o . =gt ey
- INPUT B 2500 3 _O
&
N 4
"
4
~
-
Jest _Conditicns:

Input at S V
calibrated £
of 12 sk £5%

dc; output recorders
or full scale traverse
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Ficure 13
Seisaic Test Setup
' ' . 2A0-V3I vVoltage-to-Current Converter
, INPUT A 2500 R
. J 2A0-V31 L
Volta [ e
» Soura“ FNPUT 3 —e o
0 ' ’ 2500 R —
e
)
~
~
Test_Conditionsi
(s Inpot at 5 V dc; output recorders
calibrated for full scale traverse

of 12 sk 25%
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Pigure 14
Seismic Test Setup
2AC~D+A5+RM N
Controller and Removable Manual Cards
2AC-D+A5+RM
™ DVM
~ Voltage -
p Source SET POINT INPUT
A8 brpm [ ( R
MEASUREMENT PV uliie
D
'n
v
~
Test _Copditiops:

set point at 5 V dcg Controller

closed loop, output recorders

calibrated for full scale ‘ )

traverse of 5 Vv dc +5%
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Pigure 15
Seisaic Test Setup
2AP+SGC Signal Characterizer

QOAAAO4~Part 1
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2AP+S6C
Voltage
Source INPUT
Jest _Condisionsi

Input at 5 ¥ dcj output recorder
calibrated for full scale traverse
of 7.07 v dc £5%; 2AP+SGC calibrated

for square root function; i.e,
output (%) = 10 v Inpat hi X
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FPigure 16

Seismic Test Sevup
20P+MUL Multiplier/Divider

PAGE 28
BEV D
Volta
cource | INPUT
[xupur E (SHORTED)

Voltage
Source LINPUT B

Iest Conditions:

2APHMUL

OVM

'

ouTPU!

Input A at S V dc, input B & C
at 10 v dc; output recorder

calibrated for ful!l scale traverse
of 5 Vv dc +5%; INPOUT/OUTPUT Relationship

equals Ac'.‘.h. eD
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Pigure 17
Seismic Test Setup
2AP+HSL HMedian Selector

oltage v oom
upply INPUT A

2AP+MSL

Eoltaga
upply INPUT B

INPUT C

Jest _Copditions:

QOAAAO&~Part 1
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Input A at 10 Vv dc; input B at 5 V dc;
input C shorted (0 V dc); output
recorder calibrated for 5 Vv dc 5%



QOAAAO4~-Part 1

PAGE 30
REV D
Figure 18
Seisaic Test Setup )
2AP+ 1IN Timer *
|
E1ectron1c! i
| . | Counter E \
r—t:: e ,
L 1
[ C Coureut ( R i
e
N :
~N 2AP+TIM
p— e -
= [output { R
sO ‘
= \
-
N \
Z
|
i
|
|
i
l
Test_Conditions: « 1

Tivmer's in clock position
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Pigure 19
Seisaic Test Setup
{ ' 2 2iP+INT-S Square Root Integrator
+15 V dc
Voltage %
Source INPUT 2AP+INT-S ( .
i 4
N
- Electronic
Counter
o
'fN
~
o
Test_Conditionsi
Input at 5 Vv dc; output monitored
(» on a recorder calibrated for full

scale traverse of C to 15 Vv dc
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Pigure 20

Seismic Test Setup
20P+DP10 Power Distribution Module

REV D
+15 V dc
Input
Fr:m C
2 ARPS
PMY‘ ']5 V dC
Supply
Iest_Conditions:

The 2AX+DFP10 will not be monitored
Since it is the supply
to the other nest instruments, any
failure will be reflected in the
performsance of the other modules
vithin that nest,

Juring test,

2AX+DP10

To Nest Bus
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Pigure 21
Seisaic Test Setup
2AI-T2V ENF Converter

Bl Cing
i11ivelt
Source INPUT A
ouTRUT A
2AL-T2Y
Source [ e 8| 2asee TR 8 i ]:1>
Iest._Sonditions:

Both channels of the 2AI-T2V are calilrated for 0 to S av dc;
f1out A & B set at 2.5 aV; output recorder calibrated for a full

scale traverse

of 5V dc £5%
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2AI-I3V Current-to-Voltage Converter

Pigure 22

Seismic Test Setup

2Al-13V

PAGE 34
REV D
WA
"".
ree
—Tu
-Jest_Conditicns:

Tonput set at 12 mA; output recorder

calibrated for full
of 5 Vv dc 5%

scale traverse




Pigure 23
Seismic Test Setuop

2AI-12V Current-to-Voltage Converter

Source

Current | +

Current| + |

2AI-12V

Source 'INPUT B

Jess Copditiops:

Irput A & B at
calibrated for

cne SSE.
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OUTPUT A

e )

QUTPUT B8

12 mA; output recorders
' scale traverse of
S ¥V dc £5%; switches used for isolation
test - to te closed 10 seconds during
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Pigure 24
Seismic Test Setup
2AP+ALN~-22 Alcra

Test Conditions:

Alarm A programmed as a HI alarm and B as a

LO alarm; setpoint A at 51% and B at 49%,

input at 50% or 5 V de: outputs are monitored

with contact chatter monitor capable of detecting

100 us opening or closure; the input will Le

stepped during one OBE and SSE test to ensure

output operability during such tests; the ramp

generator is used for calibration runs before and

after OBE and SSE tests. ‘ )
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Pigure 25
Seismic Test Setup
2AP+ALN~AS Alara

iy 5
tor
INPUT A
. - LAPHALN-AS
Ttage "
tac

INPUT B s otm

- 1_::.

Test Conditions:

Alarm A programmed as a HI alarm and Alarm B

as a LO alarm; setpoint A set for 51% and B

set for 49% input at 50% or 5 V dc: outputs
are monitored with contact chatter monitor cap-
able of detecting 100 us opening or closure;

the input will be stepped during one OBE and
SSE test to ensure output operability during
such test; the ramp generator is used for cali-
bration runs before and after OBE and SSE tests;
logic output.
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Pigure 26

Seismic Test setup
2A0~L2C~-R Contact Output Isolator

g:;)v ac
\/

T B o1
# 1 OUTPUT A tontact
v INPUT A hatter | -
SW | + fE i
" 8 nitor
e o E
- ‘,[' - ggntact
SW L INPUT D OUTPUT D Ho:%::
+ it
N,
‘N
-
~
Lo
Tess _Conditions:

Input A shorted; input D open; outputs A & D wmcnitored
vith contact chatter monitors cagable of detecting 100
us opening or closure; both AED outputs switched during
OBE and SSP test; 600 Vv ac applied to cutput B for 10

seconds during cne SSP test
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Seisaic Test Setup
2A0-VAI BCEP 9206 voltage~to-Current Converter

2A1-12v

-18) ¢

2A0-VAI

Paars o [AxOMC
Powe r
Supply
T
Curren
wource
Test _Condition:

Three tests are to be perforned:

Channel A for 10 seconds during 1 SSP. 2)
both output leads tied together and ground for 10 seconds during
3) Apply 600 VvV ac across the output leads during a
third SS® fer 10 seconds; current source input at 12 =sA,
recorders calitrated for full scale traverse of 5 Vv dc #5%.

ancther SSE,
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1) Ground both outputs of

Apply 600 ¥ ac between
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rigure 28
Seismic Test Setup
2AX+PS9A Power Supply i
#15 V dc
g v )
2AX+PS9A !
- L15 v dc 199 @
~
(- }
]
n
~
Q
Iest Conditicns:
Reccrders calibrated for full scale '
traverse of 15 vV dc 25% ‘ )
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Nulti ¥est Powver Supply vith Battery Backup

QOAAAO4~Part 1

PAGE 41
REV D
Pigure 29
Seisaic Test Setup
2ABRPS+BB2

Test Conditions:

The Recorders monitoring the dc output are

g
L »
24 V ac 415 V de
i
2AX+BB2 2ARPS C 3a ‘ @
3 n | ¢
-15 V dc
125 V dec
Source

calibrated for full scale traverse of 15 V dc
+5%; the operation of 2AX+BB2 will be checked
during one SSE. The 24 V ac Recorder is cali-
brated for a full scale traverse of 24 V ac.
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Pigure 30
Seismic Test Setup
2AX+LS Bypass Module

Measurement

2AX+LS

2AC+A5

OQutput

Iest Copditicps:

Output recorder calibrated for 5 V dc 25%
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. Figure 31,
U Balanced Rack
(Bgquipment -~ Proant ani Rear)
Right Side view of N-2BS Style B Rack
Location of Triaxial Accelerometers

NOTE: The placement of Accelerometers in the same location on
the Balanced and Unbalanced Racks.

Middle
Back of
Top Nes
l\
N *
iddle of Top L—’ - Middle of Top
~ est Mounting . Nest Mounting
‘ Location | Location
- (Right Beam) (Right Beam)
om
",
]
-r
™~
2 Middle Back of
~ Seécond Power Supply
from Bottom
Middle of Second — ¢
Power Supply from |
Bottom Mounting
Location gllght
Beam
()
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I. ZIEST OBJECIIVE
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To determine the isolation characteristics on this custos 2A0-VAI

Voltage-to-Current Converter during seismic tests.

Also, to verify the

performance characteristics and the operating influences before seisaic

tests.

II. SUMMARY AND CONCLUSIONS

This module, vhen tested in a 2ANU~-D nest, vas found to be within

specification during pre-seismic tests.

The vodule also maintained its isolation capabilities (Refer to Section
I11.F.6.) and its structural integrity during all seismic tests.

Por demonstration and analysis of estiaated Qualified Life, refer to

Document QOAABO1.

III. SUMBARY OF TEST RESULIS

Measurement eguipment accuracy during pre-seismic tests was ).05%,

therefore, all data is reported to that tolerance.

A. Calibratjon Characteristics

Reference Conditions:

Specification: Accuracy £0.5%

Measured Accuracy, % )

Zero Brror, %

Span Error, %
Repeatability, %
Hysteresis, %

Linearity (Independent), %

Temperature 23 229

Relative Humidity 40 210%
Supply Voltage +15, ~15 V dc $0.1%

——PEe-Seispic_____
Chapnel J Channel E

+0.25
-0030
-0.30
+0.20
<0.05
<0.05
$0.25

+0.35
-0¢15
-0.15
+0.15
<0.05
<0.05
$0.25
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III. SUMBARY QOF TEST R2SULTS (Continued)

B.  Supply Voltage Effects
Reference Conditions: Temperature 23 $2°C
BRelative Humidity 40 210%
Supply Voltage +15, -15 Vv dc #0.1%
Specification: The output will shift less than $0.5% for
a $£5% change in the +15, =15 V dc supply.
Supply Voltage Qutput Shift (% of Span)
TR o R SR R T R,
Chapnel A Channal B
S, by 1003% 0% 100%
15.00 15.00 Ref. Ref. Ref. Ref.
15075 15.15 -0005 ’0.05 -0105 ’0005
14.25 14.25 +0.10 +0.10 +0.10 +0.10
15.75 14.25 <0.05 +0.10 <0.05 <0.0%
14.25 15.75 <0.05 <0.05 <0.05 <0.05
C. Ambjent Temperature Effects
Reference Conditions: Temperature 27 $2°C
Relative Humidity 40 210%
Supply Voltage +15, =15 V dc 10.1%
Specification: The maxisum error for a change in
ambient temperatcure of 28°C within
the normal operating limits of 5 and
50°C will not exceed 10.5%.
Qutput Shift (% of Spanm)
R T T e
Ambient Channel A Chanpel B
Tesperature (°C) 0%  100% 0%  100%
27 Ref. Ref. Ref. Ref.
4 +0.10 +0.10 +0.05 +0.10
27 <0.05 <0.05 <0.05 <0.05
50 -00 10 ’Oo 10 <0-°5 00. 10
60 -0.15 +0.15 <0.05 +0.20
27 <0.05 +0.05 <0.05 <0.05
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I1I. SUMMABY OF TEST RESULTS (Continued)

D. Relative Humidity Effects

Reference Conditions: Temperature 31 $2°C
Relative Humidity 50 %5%
Supply Voltage +15, =15 V dc $0.1%

specification: The output shift due to an exposure to

95% relative humidity at 30°C wet bulb,
will be no greater than $0.5%.

__Output sShift (¥ of Span) _

..... —PRre-Seiseic ___ __ ___
Relative _Chappel A __ __Chanpel B _
Hupidity (%) _0%_  _100% _O0%_  _100%
50 Ref. Ref. Ref. Ref.
95 <0.05 <0.05 <0.05 <0.05
50 <0.05 <0.05 <0.05 <0.05
E. Response _Time .

geference Conditions: Temperature 23 £2°C
Relative Humidity 40 $10%
Supply Voltage +15, =15 V dc $0.1%

Specification: When excited by an 80% infput step
(10 to 90% change), the maximum time
required for the output to reach 90%
of the final steady-state value is
160 milliseconds.

ce—wDRke-3eisnic ___ _
_Channel A _Chapnel B_
Step Step Step Step

_Up_ Dowa _Up_  Down

90% Responsc Time
Por an 80%
input step
(10 to 90%), =ms 90 85 90 85

QOAABE4Y
PAGE 3
REV A
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III. SUMMARY OF TEST RESULIS (Continued)

~ mspemse Acoeleretien g}
- - v
! !

P. Seismic Vibration Effects
1. Iest Facility

Acton Environmental Testing lLaboratory, Acton, HMA

2. lest Objective

To demonstrate that the module maintains its isolation
capabilities when wmounted in an N-2ES Rack which is loaded in
accordance with established rack-loading guidelines and is
subjected to floor-level inputs of magnitude egual to or
exceeded by those defined by the Poxboro® Gemeric Response
Spectra for Floor-Mounted Equipment, shown in the following.

PP VWENIIIINNNN————————. #

- _— - R SR i 50} WS 5P 5 S 5
NS SRED SIS U SN & |
FURIDR NSNOPYRNR WP S S0 8
- - - e bt
: I 5 TR WACS] SN M T A A
Lisd TS0 GRS BN N W S
MSURER 15BN i 1 T 8
(PEDEIDTIRNS! S T W S R PN IR NN Wi 1 S

I Wt PUNNEPIND SHDGHY U S SES————— N A e e S 3 )
SRS S W T S S Y 4 e el et ey

U SN S SE—E—— T S -

4 + ‘
- T W S §

—v—1~r—r<r§ rea ans
|

ey

Aesnonse Acceleration (o)

) Frequency, W2
Freguency, w1

OPERATING BASIS EMITHQUAKE (OBE) SAPE SHUTDOWN EARTHQUAKE (SSE)

GENEPIC REQUIRED RESPONSE SPECTRA (RRS) FOR
QUALIFICATION OF PLOOR-MOUNTED CONTEOL ROOHN
EQUIPMENT - HORIZONTAL AND VEETICAL

3The Foxboro Company

4
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III. SUMMARY OF TEST EESULIS (Continued)
P. Seismic Vibratiop Effects (Continued)

3.

Iest Procedure

The module vas mounted in a 2ANU-D nest at Level 1 (top level)
of an N-2BS Rack. The nest was subjected to a series of tests
with band~limited white noise (randos) inputs applied at the
base of the rack for a duration of 30 seconds. Inputs as
determined by the Test Response Spectra (TES) >f the test
table exceeded the OBE and SSE levels for floor mounted
equipment defined in Section III.F.2., with the objective of
producing TBS's at the module mounting location which
enveloped the target GENERIC REQUIRED RESPCNSE SPECTRA FOR
QUALIPICATION OF BACK~-MOUNTED MODULES. Five tests at the OBE
level and one at the SSE level were performed in each of four
planes, front-to-back and vertical, back-to-front and
vertical, left-to-right and vertical, and right-to-left and
vertical with horizontal and vertical inputs applied
simsultaneously and in phase.

TRS's were generated from accelerometers on the table and at
the module mounting location for 1, 2.5, and S% damping during
OBE and SSE tests. The module vas energized and functioning
during all tests, and its primary perforsance functions vere
monitored during and ismediately after each SSE and each
series of OBE tests.
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II1. SUMMARY OF TEST EESULTS (Continued)
Seispic Vibration Effects (Cotninued)

F.

4,

Seismjc, Summary apd _Conclusjions
The 7A0-VAI Custom Module was tested in Nest No. 4¢.

The one-third octave response points achieved in testing
generally enveloped the target REQUIRED RESPONSE SPECTRA FOR
QUALIFICATION OF RACK MOUNTED NEST MODULES (Refer to response
plots, Section III.F.5.).

Relative to the target RRS's, undertesting occurred at several
points in the frequency range of 1.25 to 6.3 Hz due primarily
to test table velocity limitations. At the most significant
respouse frequencies of the target RRS's, thgse which define
the response peaks in the horizontal axes, the one-third
octave response points of the TRS's enveloped the RRS's in
every case.

Some undertesting occurred immediately above and below the
response peaks of the horizontal RRS's, at 10 and 20 Hz.
However, these response points were only marginally low (Refer
to TRS - Front-to-Back and Vertical, and TRS - Back-to~Front
and Vertical). A single point of undertesting occurred in the
vertical response at 16 Hz (TRS - Front-to-Back and Vertical)
and at 10 Hz (TRS - Back-to-Front and Vertical). Peak
response levels of the vertical RRS's are comsiderably lower
than those of the horizontal BRRS's, and are regarded to be of
much less significance relative to module performance under
seismic testing.

Overall, the TRS's achieved are considered to provide the
required basis for demonstrating the successful performance of
the 2A0-VAI Custom Module at the response levels of the target
RRS's.

sReference QOAAB20, Parts 1 and 2, Seismic Test Reports
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III. SONMARY QF IEST BESULIS (Continued)
P. Seismic Vibratjon Effects (Contirued)

Se

Test Besults (Seispic Response)

1% damped Test Response Spectra are plotted belowv at one-third
octave intervals for each of the four SSE tests, as obtained
at the module mounting location (see dots). Target GENERIC
REQUIRED RESPONSE SPECTRA FOR QUALIFICATION UF BACK-MCUNTED
MODULES are also shown on the same plots (solid lipe) to
permit a direct comparison of the two plots.
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SUMBMARY QF TEST BESULIS (Continued)

S S T T v R T
5. (Coentinued)

IRS_ - Back-to-Fropt/Vertical Plane
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III. unmx-gzmx-mnuﬁ (Continued)
P. Seispic Vibration Effects (Continued)
5. Test Results (Seismic Response) (Continued)

IBS - Bjgbt-to-left/Vertical Plane®

=3 = :
% 341 I 1R Mk : .Ig"..mhl v
- B R S e R
3 =T T T:%:" T * =
E TR LR e T
¥ ¥ =4
s 8 bt
-y
4+ 1
4 " : i
:RER NS i
- R TR M s
- GRS W Rkt ESgist
=
":..--.-L- b
RIS A 2
i EEEEEiiiE: :
St T et 4] ST
LaA W S b 3 ) T v W o
] 10 FREDAENCT vy o0 '
Right-to-left Response Vertical Response

sTRS data on Nest No. 4 not obtained during SSE level test in
Right-to-left and vertical plane because accelerometers fell

off during test. Data can be inferred from TRS's shown, taken
at same rack level (Level 1) at rear of rack, since rack itself
is symmetrical, front and rear, and rack loading during test wvas
also syametrical.
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III. SUMMARY QF TEBST EESULIS (Continued)
P. Seiseic Vibgation Effects (Continued)
5. ZTest Besults (Seismic Besponse) (Continued)

TBS.- Left-to-Bight/Vertical Planc

- L
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-
B
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3
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]
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28 e S 233 = =
i 2 o 33
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1) FREORENCY (M2 e ! w0 FRENUENCY (W2 100

Left-to~-Bight Response Vertical Resgonse
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IIX. SUMMARY OF TEST RESULTS (Continued)
{ P. Seismic_Vibration Effects (Continued)

6. ZTest Results (Module Performance)

Three isolation tests were performed on the output of this
custom 2A0-VAI Voltage-to-Current Converter. All three tests
vere performed to ensure proper isolation during a seismic
event. The three tests and results were as follows (also
refer to Pigure No. 1):

. a. Ground both outputs of Channel A for 10 seconds during
1 SSE.

RESULIS: Neither channel of the 2AI-I2V Current-to-
Voltage Converter which fed the 2A0-VAI Voltage-to-
Current Converter shifted more than 0.5% when one channel
of the 2A0-VAI's output was grounded. Alsc, both
channels of the 2A0-VAI functioned froperly after the
test was coapleted. Refer to Figure 2 for oscillograph
reccrding of 2AI-I2V outputs.

b. Apply 600 V ac between both output leads tied together
and earth (ground) for 10 seconds during another SSE.

RESULTS: Both the 2A0-VAI and 2A0-V2I cemained
operational during this test. There was some ac
feedthrough to the 2AI-I2V. Refer to Figure 3 for
recordings of outputs.
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SUMMARY OF TEST EESULTS (Continued)

P. Seismic Vibration Effects (Continued)
6. Iest Res

ults (Continued)

Apply 600 V ac across the output leads during a third SSE

for 10 seconds.

RESULTS: The application of 600 V ac
terminals of Section A of this custom
the following damage to the unit:

- Circuit foil from the (+) output
J9 opened.

- Circuit foil from the (-) output
J14 opened.

across the output
2A0-VAI produced

lead connection to

1éad connection to

- Resistor Resistor R32 (402 n, $3%, 6 W) opened.

- Capacitor C17 (6.8 uF tantalum) opened.

- Capacitor C11 (4.0 uF polycarbonate) shorted.

- Diodes CR19, 20, 21, and 22 (Type IN4u4u47) opened.

Reference Drawvings:

10102FY and 10201N2

No damage occurred to Section B or to the 2AI-I2V
Voltage-to-Current Converter due to the application of

the test voltage to Section A.
2AI-I2V output recordings.

Refer to Figure 4 for the

7. Module Mass and Center of Gravity
-_Hass__ _Height _§idth _ _Depth_
¥odel ib . in. cm in. cm in. c»
2A0-VAI 1.27 578 4.4 11.0 0.8 2.9 2.6 6.5
Note: Reference for height, width, and depth measurement: was the

lover left rear of the fromt plate.
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III. SUMMABY OF TEST RESULTS (Continued)

G. Test Eguipment
1. Pre-Seis®ic

Calibration Information

Ipstrusent Manufacturer Model Serial Last Date Date Due
DVN SDe 7000A 1122 S/77 11/77
Power Supply H-P7 60155C 1135401589 3777 9/78
Pover Supply H-P 6227-B 1146A00880 8/77 2/78
Voltage Source EDC® MVI00N 3637 5/77 1M/77
Storage .

Oscilloscope H-P 184A 1316A00705 77 10/77
Environmental TTUFR-

Chamber Tenney® 40240 4709 2777 11/77
Environsental TR- U0~

Chamber Tenney 100250 7397 S/77 2/78

2.  Seismic
Calibration Information

Ipstrusent Mapufacturer Model Serial Last Date Date Due
Power Supply H-P 60155C 1135A013%91 1vw/77 5/79
Voltage Source EDC MV100N 1890 12777 €/78
Recorder H-P 74142 1244000839 12/77 9/78
Curreat-to-vVoltage

Converter Foxboroto 2AI-I2V N/A N/A N/A

¢Systron Donner (Formerly Pairchild Camera and Instrupent Corporation)
THewlett-Packard Company

8Electronic Development Corporation

*Teaney Engineering, Incorporated

10The Foxboro Company
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Figure 1
Seismic Test Setup
2A0-VAI Custom ECEP 9206 Voltage-to-Current Converter
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( Figure 2
Graphs of High Voltage Test No. 1
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Figure 3
Graphs of High Voltage Test No. 2
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Figure 4
Graphs of High Voltage Test No. 3
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