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: Washington, D. -C. 20555.
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NRC DOGETS 50-321, 50-366-
OPERATING LIGNSES DPR-57, NPF-5*

~

4 EIMIN I. HATCH NUCIEAR PIANT INITS 1, 2
SUPPLEMENT TO SUBMITTAL OF SPDS INFORMATION,

.

Gentlemen:.

' This ~ letter is in response to a telephone reglest on Jaly 17, 1984, from
..L Prasad Kadambi and Joe Joyce of the NRC to Mr. Pall Springer of my staff.
*

She -following is a alpplement to our letter of June 7,1984, as reglested
daring' that telecon.

The following reglests for information were noted daring the telecon:

~ 01estion: The letter of aine 7 states that the maximim. 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 alpply for electronic,

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

- Q2estion: Where are Paragraphs 6.4.2.1, 2 and 3 of Attachment 1 to the
.'GPC letter of J2ne 77 They are referenced in the letter, hit missing in
. the Attachnent.

. Response: There was a typographical error in the letter of aine 7. The
correct reference is to paragraphs 5.4.2.1, 2 and 3.
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02estion: What is the pass / fail acceptance criteria for tests on the
SPDS isolation devices? This information was ,reglested in gaestion
2.3.d of the NRC reglest for information dated April 23, 1984.

Response: Pass / foil acceptance criteria and reallts of gaalification
,

; testing of the SPDS isolation devices are contained in Foxboro doalments
QQWO4 (Attachnent 1), and QOAAB44 (Attachnent 2) . We have obtained
permission from Foxboro to transmit these documents to the NRC for the
p2rpom of licensing the SPDS/ERF information system.

Acceptance criteria for gialification testing are listed on page 4 of
test report QQ W O4. There are no explicit accec+ance criteria provided
for performance of the isolation devices in response to fallts applied
to the altpits. However, the isolation devices were determined to be
adeglate for isolating Class lE instrument loops based on the followig:

Reallts of -testing in which fallts were applied to the outputs of the
isolation device are contained in Foxboro test report QQAAB44. Refer to
page 14, Figure 1 for the test configuration. Applied fallts and the
correspondirg eglipment responses are listed on pages 11 and 12. Test
reallts show no significant disturbance at the input in response to
grounding of both outputs (refere1ce Fig 2re 2) , and no significant
disturbarre at the input in response to application of' 600 VAC across
the outputs of the isolation device (reference Fig 1re 4) . Noise
eg11 valent 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 meaatred at the output of the device's alrrent-to-voltage converter,
a ciralit which also functions as an isolation device. The converter
would prevent noise from propagating into the class IE instrument loop.
Based on these test reallts, and the fact that the worst credible fallt
in the SPDS reallts in 50 volts at the output of the isolation device,
we conclude that Class 1E instrument loops are adegaately~ isolated from
the SPDS.

01estion: What is the Military Specification (Mil Spec) for EMI
emissions from the SPDS eglipnent?

Response: The standards for EMI characteristics of the SPDS eg2ipment
are MIL-STDs 461A and 461B (computers and monitors, respectively) ,
" Electromagnetic Interfere 1re Characteristics Reglirements for
Eglipment." '

L. ' 700775
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Please contact this office if you have any g.nestions or consnents,
f

Very truly yours,

5 -

/T Q ' m.
L. T. G1 cwa

T

PIS/
Attachments: as noted.

xc -(w/o attachment) :

H. C. Nix, Jr.
J. P. O'Reilly (NRC- Region II)
Senior Besident Inspector
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00A &&O4 PART-1
SEISHIC TIBRATION TEST PB3CEDURE

for
N-2ES STYLE B R ACK

and
CURREME PRODUCTION HODEL RACK HOUNTED NODULES

for
CLASS 1B QU ALIFICATION

PER IEEE 344-1975-
'i REY D

,

16 JAN 78

$ $$.c

H E L'E Y
~ CHILDS..

- SUP ERVIS3 R - STAFF ENGINEER
I. QUALITY ASS URANCE LABORATORIES NUCLEAR POWER PRODUCTS

AND STANDARDS'

.

This document, the specifications, procedures, and descriptions
contained herein, are the property of the Foxboro Company, and
shall not be reproduced in whole or in part, nor transmitted to - ,

others, without written permission of The Foxboro Company. This
document is a working paper for review purposes only and as such
does not represent any contractual intent by Foxborc. Foxboro
reserves the right to revise this document without prior notice.
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3]I_ji First Issue -

R31 B

. Deleted section 2.2~ - Naturally-aged Units; vill be included in
00A A A04, Part II. Specified Beguired Response Spectra for Class 1E'

Qualification of sod ules, Figures 11, 1B,.21 6 28. Revised
Section's 3.3 and 3.4 per user consents; included acceptance
criteria. Added items 31 and 32 to Section 2.1. Added additional-

Notes to Figures 5 thru 30, where applicable, to clarif y instrument
^

testing during seisaic.

.~ REIaS

Bevised Figures 11, 1B, 1D, 21, 2B, and 2D based on results ofeq
tests pe r QO A A A19. Correction second paragraph, Section 3.2. ; iten

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

c5 Jggy;p

C3 | Clarified Section 2.1 by correcting quantity of item 6,20 and 36;
I removed 12 ANU-5 (was Item 7) ' and 2AT+SBD (was Itea 40) ; renumbered'

j Items 7 - 37; added clarification to Section 3.2 'to ref er to
| | QOA A A19; added notes to Figures 3 and 4 to clarify; revised 4th

l. paragraph of Section 3.2 to clarify rack orientations during test.
i. 'O j Added N-2ES R ack in second paragra ph, Section .1. Added vertical

.j9 | RRS 's to Figures 1 A, 18, 2A, 2B.
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1 Generic Required Response Spectra at -

OBE Level 5

1r Generic Bequired Response Spectra for
Class 1E (Front to Back, Back to Front,
and Yertical) - OBE 6

-1B Generic Required Response Spectra for
class 1B (Side to Side and Vertical)
- OBE 7 j

.

| 1C Estimated Table Response Levels (Front
to Back, Back to Front, and Vertical)
- OBE ,

8

v
1D Estimated Table Resp;ase Levels (Side to

cb Side and Vertical) - OBE 9

CE 2 Generic Hequired Response Spectra at
SSE Level 10

2A Generic Required Response Spectra for
Class 1E (Front to Back, Back to
Front, and Vertical) - SSE 11

,

'O 2B Generic Required Response Spectra for
Class 1E (Side to Side and Yertical)9,

- SSE 12~

v
2C Estimated Table Response Levels (Front .gg

Ps to Back, Back to Frcat, and Vertical) c

- SSE 13
O

'2D Estimated Table Response Levels (Side ,

to side and Vertical) - SSE 14

3 Nest Loading Configurations 15

, 4 N-2ES Rack Configurations 16
,

l-

5-30 Instrument Seismic Test Setup 17-42

31 N-2ES Rack-Accelerometer Placement 43
.
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1. IAEI_QEdEGIIII
Ih- Demonstrate that the instruments listed under Section 2. Iggt

11333 vill perform their required Class 1E functions, as sounted
in the N-2ES Style B Rack, under generic OBE and SSE seismic
environments specified herein.

1 To establish the structural integrity of the N-2ES Style B Rack

| and rack-mounted modules under generic OBE and SSE seismic
environments specified herein.

2. ,233T 1I33)

( 2.1 331gg.gf_gggsg31_EE943E112S_21!iEE

JIEE QII B99EL GE_S921 IIILE IIRI

1 '1 2AI-C2L CS-N/SRC ,A Contact Input Isolator
2 1 2AI-T2V+E- CS-N/SRC'": B EHF to Voltage Converter(n.
3~ 1 2&I-I27 CS-N/SRC B Current to Voltage Converter

CN 4 1 2AI-I3V CS-N/SRC A Current to Voltage Converter
5 1 2AI-I2Y* CS-N/SRC B Current to Voltage Converter

i - C3 |- 6 3 2 A NU-D CS-N/SBC A Nests

'
J 7 1 2AND-P CS-N/S3D A Nest

. , _ .

I 8 1 210-IPD-R++ CS-M/SRD A Integrator Power Driver''

j 9 1 2AO-L 2C-R CS-N/SRC & Contact Output Isolator

| 10 1 ' 2 A O-L2 C-R* * CS-N/SBC & Contact Output Isolator

| - j 11 1 2&O-V2C CS-N/SRC & Toltage-to-Contact Converter
'

| 12 1 2AO-VAI CS-N/S RC A Voltage-to-Current Converter

i 13 1 2AO-V3I CS-N/SRC A Voltage-to-Current Converter| ''

| 14 1 2A RPS-16 + BB2 CS-N/SRC D Multi-nest P ower Supply'n
J

vith Battery Backup
*

my | 15 1 2AT-SBU++ CS-N/SBC A Standby Unit
j. 16 1 2AC-52+15 CS-N/SRC B Auto Manual Balance Card

Bs- | 17 .1 2AP+ ALM-AR CS-N/SRC B Alara (Relay Output)

i . I . 18 1 2& P+1LN- A S CS-N/SRC B Alara (Solid State Output)
! C3 J .19 1 2AC-D+A5+BN CS-N/SRC C Controller and Renovable

1 | Banual Cards . .!

j 20 2 2&I+DP13 C S-N/SRC C Power Distribution Hodule
| 21 1 2&I+DS1 CS-N/SRC A Signal Distribution Hodule

| 22 1 2AI+DSR CS-N/SBC B Relay Logic. Card

| 23 1 2AI+ DSS CS-N/SBC & Solid State Logic Card

1 24 1 2AC+DYC CS-N/SRC & Dynamic Compensation-

| 25 1 2AP+ INT-S CS-N/SRC & Square Root Integrator

1 26 1 2&c+50 CS-N/SBC A Manual Output Card
1

| 27 1 2AI+P CS-N/SRC & By Pass ModuleL

i 28 1 2&I+PS9A CS-N/SBC B Single Nest Power Supply
1 29 1 2AI+DSC CS-N/SRC C Distribution Hodule
| 30 1 2AI+DSP C S-N/SRC D Distribution Hodule

( * Unit modified per ECEP 9531- becomes a 48 Y de power supply
| ** Unit modified per ECEP 10273 - changes output relays to DPDT
! ++ Units to be qualified for class II (structural integrity) and
i therefore are not operational during seismic tests.

.

,,,r-*9 , . , - - - - , ,-w.w%. v.--,,.e.g. .-..-wa e e ass--='''r-e'-,+-e-w --="ew-vt-='Tweewew w mew-mewN e+e***ww - Me e r9w* **- e ma----*e- .*-ww-* -- - - - - ='- '
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'
| 31 1 2A P+ SGC CS-N/SRC. A Signal Characterizer
| 32 1 2AP+ TIM C S-N/S RC A Timer
| 33 1 2AP+50L CS-N/SRC A Hultiplier/ Divider

-

1 34 1 2&P+5SL CS-N/SRC & Hedian Selector1

| 35 1 2AX+LS CS-N/SRC & Blind Set Plug
| 36 2 N-2ES C S-N/SRC B Rack
| 37 1 2AO-VAI+++. CS-N/SRC A Voltage-to-Current Converter

!

| +++0 nit modified per ECEP 9206- places a 500 ohn resistor across ,

the output.
i

| 3. ,JISI_Pgggj.Dggg jD

l

3.1 Iggi_Hgggling

|
The instrument modules vill be mounted in one 2ANU-P and three
2ANU-D nests which in turn will be mounted at the top level (one.n ,

; i on each side) of two N-2ES racks. (Refer im Figure 4.) Each
| Os rack will be tested separately. The arrautement of the modules

. to be qualified within the nests in which they are to be tested'

cr. vill be as illustrated in Figure 3 of this test procedure.

C 3.2 gagsgs_Iggt-

The Required Response Spectra (RB S) at the OBE and SS E l'evel to
| vhich the modules are to be qualified are Foxboro Generic curves

(Figure 1A, 1B, 21.and 2B) which envelope normalized test
response spectra (TRS's) obtained at nest mounting locations'O

during Class II (structural integrity) testing of,the N-2ES rack
i

,l and were later refined based upon additional response data''

| yp obtained per Test QOAAA19. The control acceleros,eter f or the
test will be at the top nest location to assure f 44t the TRS'st

Ps will envelope the Foxboro Generic Curves. TRS's at nest mounting
locations were obtained in testing of f ully - loaded balanced and

C3 unbalanced loading configurations of the N-2ES Style B Rack, and
then were normalized to the Foxboro Generic Required (Floor)
Response Spectra, Figure 2. -The TRS's were normalized at each
f requency by the f actor by which the table TRS exceeded the
generic B equired (Floor) Response Spectra during the Class II
te sts. In addition the Required Response Spectra (RRS) f or Cla ss
1E qualification of the modules incorporates response peaks which
have been broadened towards higher frequencies than obtained in
testing of the f ully-loaded racks to account for the higher
resonant frequencies (of the primary response mode of the rack)
to be obtained with lighter rack loadings. '

To achieve the required response at the equipment mounting
locations will require table response scoelerations well in y

excess of the Foxboro Required (Floor) Response Spectra,
particularly in the ranse of 10 to 20 Hz. The required table

- TRS's at the OBE and SFd levela have been estimated to be as
shown in Eigures 1C (OBE - Front-to-Back) and 1D (OBE - Side-to-
Side and 2C (SSE - Front-to-Back) and 2D (SSE - Side-to-Side) .

-
.
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Triarial accelerometer arrays will be mounted at functional
gg equipment aounting locations (i.e., the top nest level and top

Power Supply) . TRS's produced from these accelerometet outputs
vill be used to assure that the RRS levels for qualification have
been achieved. or exceeded. Placement of accelerometers is as
shoun on Figure 31.

The table input vill be band-limited white noise (rando n) . At

each test level the excitation vill be simultaneous biarial,
achieved by driving the test table at a 45 degree angle. .TheI racks will be tested in each of four orientations, such that thei

j input is applied in the horizontal lef t-to-right and vertical
I a xes, the horizontal f ront-to-back and vertical axes, the

horizontal right-to-lef t and vertical axes, and the horizontal
t I back-to-f ront and vertical axes. The test will be performed five

I times in each of the above orientations with the horizontal in-
axis TRS's enveloping the 15 damping RRS of Figures 11 and 18 for
rack-mounted modules. The amplitude vill be controlled in one-
third ' octave bandwidths. One SSE will be performed in each of

ps the four orientations with the horizontal in-axis TRS's
enveloping the full level of the 15 damping RBS of Figures 2A and0%
2B for rack-nounted modules.

t In order to achieve the specified module horizontal response
C3 levels of Figures 11, 1 B, 21, a nd 2B, it is expected that the

table TRS's, both horizontal and vertical, will exceed the floor-
|

level RRS's of Figures 1 and 2 by 30% or more in the frequency'

range abo ve 2.5 Hz (Refer to Figures IC, 1 D, 2C, and 2D). Since

vertical amplification factors at module locations of the N-2ES
7 rack are expected to be within the range of 0.9 to 1.2, the!

,'A resultant vertical TRS's obtained in testing the functioning
|
|~

nests are expected to envelope vertical response spectra obtained
in operation of the N-2ES rack at the generic floor-level BRS'sn7
of Figures 1 and 2.

'

Ps Horizontal in-axis, horizontal cross-a xis, and vertical TRS 's
C3 vill be generated and plotted for 15, 2 1/25 and 55 damping at

one-third octave intervals during one of each series of OBE's and
4 each SSE test for all accelerometers during both rack tests. The ,

test duration of each OBE and SSE will be 30 seconds.

3.3 Jggi_12Ph9.dDE

The functional nests and power supplies to be qualified will be
energized and the functioning modules will be monitored during
the test, as required to demonstrate satisfactory performance of
Class 1E functions during the specifiei generic OBE and SSE -

t

|
- seismic events.

The test setups and input and output signal levels for each
k

I 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 also indicated
on these Figures.

| -

!
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All nests will be energized and de-energized 45 times through 'the
2 A B PS Power Supply before seismic tests.

'
Target Acceptance criteria during seismic are as follows:

Output shif ts of analog outputs will not exceed published-

accuracy specification.

Spurious outputs of alarm module's 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 testei for isolation capability. )-
.

4. JESI DOCgjENTAllQJ

The test shall be documented in the following manner:
M

List of devices tested including model numbec.
,

Description of installation details with any resultant,,

limitations on equipment installation.''

O Weight and center of gravity of modules tested.

Test facility identification and location.

Identification of test eouipment with reference to"
v3

calibration status. ,

tn
Test data on all devices as taken before, during and after

.

testing will be compared with Target Acceptance Criteria.T~

Refer to Section 3.3.
3

Analysis of test results and conclusions.
C3

An independent report by the independent test laboratory ;

at which the seismic test was conducted documenting equipment
tested, test procedures, acceleration le vels, and observations
by test laboratory personnel.

jag _gAIA5..

All raw data obtained in the form of tabulated data and chart
records will be made available for review at The Foxboro Company,
Fo xbo ro , Passachusetts, upon request. ,

I
.
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Figure 1

[h Generic Required Response Spectra (RRS).

at OBE Level for Qualification of
Floor-sounted Control Boon Equipent
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Figure 2
Generic Required Response Spectra (RRS)

at SSE Level for Qualification of I
Floor-mounted Control Room Equipment s
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Figure 4
N-2ES Rack Configurations y

_ .

Two Backs will be Tested in this configuration s

.

Nest * Nest *

I-
. Nest Nest

Nest Nest

Nest Neste',

| Nest Nest
__

Power ** Power, ._

|
Supply Supply

c<

Power Power
Supply Supply

I

c *Functfonal Nests

*0 ** Power Supply was tested for-

performance functions during-
' seismic in one rack only.

N
.

-Q

.

e

1

'

.

4i.

.

|
l

L
,



.

*
* ,.

QOAA A04-Part 1,

PAGE 17
REY D

Figure 5
Seismic Test Setup

( 21I-C2L Contact Input Isolator'

4

W-
| INPUT A DW PUT A (Rs

2AI-C2L %.

#- DVM

j_ Logic Output C'

INPUT B DW PUT B (R
'Position

,

M

-

O

~

0

*n

v
'

| N
i

C .

-

.,
i

~

f
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
(h 0 to 15 V dc.
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Figure 6 l

Seismic Test Setup ')
'

,

2AI-I2V ECEP 9531 48 Y dc Power Supply

.
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1 l
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2AI-I2V M l
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250 4; R
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D/P Cell zeroed to 12 n&; Recorder ,

calibrated for full scale traverse of
12io.8 al or 50*51 of span. 4i.

-. - _ _ _ _
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Figure 7
Seismic Test Setup

h
-

F 2AI+ DSS Solid State Logic Card.

and 2 AI+DS1 Signal Distribution Module
-

.

I'

Cable with 30 Pin Connector-

' kul

I 'f t_ "N V' l,

'
; .:N) J'2 :j~
- 3 )U"3

LM ; '

ott 4
Y-

2AX+ DSS 2AX+DS1-

Gate 4
-

INPUT 1C ,

::NPUT 2
_ . N:)UT 3l

::N!)tJT 4.

g'
.

E E
O

'f1 _

O Av

N

O
-

.

f 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;

. (h output recorders calibrated for full scale
traverse of 0 to 15 V dc.

. .. . _ . - _ ... _ . . -. . . . _ . _ ~ _ __ _ . - _ _ _ _ _ _ _ . - . . _ - _ . _ . . . _ _ _ _ . _ . - , _ .



, -

.

'
'

00&& A04-Pert 1
'

. PAGE 20
'

BEY D
~

Figure 8
Seismic Test Setup 'g

2&C+NO Manual Output Card

.

Cable with 30 Pin Connector

- D
2AX i42N

)

DVM

2AC+MO ?

OUTPUT R-

_

O

s'.)

in

v ,.

!

N

O
)

IS.11_E2BS111Sl!al

The 2&I+M2N is used to f unctionally check the 2AI+HO .

before and after each test; output set to 5 Y de and
recorder calibrated for a f ull scale traverse of 5 Y
dc A5%

.
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Figure 9
Seismic Test Setup

Ih 21C-E2+1H.

Auto /Hanual Balance Unit
.

2AK Cable with 30' Pin Connector

2AX+M2N ]
.

~~
( g

DVM

2AC-M2+AM
N

-

Voltage INPUT OUTPUT (R
~ Source

o

tn
.

w
-

.

O
.

-

1,

e

ZSB% G9Aik%ASRRi
,

2AC+AM AUT0/ MANUAL card to be tested in-

the auto positicn with 5 Y de inputs
h output recorder calibrated for full scale

g
traverse of 5 Y dc *5%

-
.

e

D
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Figure 10
Seismic Test Setup

2AC+ DYC Dynamic Compensator ,I

.

.

.
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..

DVM
e

2AC+DYC-

.

OUTPUT h'Rf lINPUT ,o
I

o

to

-

%i .
,

o
)

Tsal_G9Bditis221 .

*

Input at 5 Y dc; output recorder
calibrated for full scale traverse
of 5 Y de iS% (),
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- Figure 11
seismic Test Setup

(h 210-V 2C Toltage-to-Contact Converter*

.

.

60 W Bulb

OI

V
Voltage

INPUT
Source

2A0-V2C3

FEEDBACK 115 V ac O
'

'

, .

U-

. _.
' '"

60 W Bulb

4
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|
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|
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.

SSE%.G92LL%L9Bai,

h| (
Input at 0 Y det lockup at 15

,

Gap at 15 and feedback jumper ini

the feedback position

.
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Figure 12
Seismic Test Setup )

213-VAI Voltage-to-Current Converter '

.
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T-

'

2500hs (R tINPUT A
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Voltage
2AO-VAI ~,
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INPtR B 2500 1 ' {R;
'
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.O

.

o
' .

.,q .
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O
t

.

1221_G9151.111SI21
'

Input at 5 Y det output recorders ()-

calibrated for full scale traverse
of 12 mA *S1 ,



.

-
.

*
.

~

,.
00&&A04-Part 1..

PAGE 25
REY D

Figure 13
Seismic Test Setup

I| 2AO-Y3I Toltage-to-current converter
'

,

..

.

4

.

(

2500 {[ (RINPUT A

b2AO-V3!"""'

] y# ,0yM
"

Voltage *
y*

Source 1NPUT B ,

'
2500 { (R'

C

.

.n

'n
*:-

.

.N

C.,

'

t;

.

.

ISA1_G9Blili2281"

|h Inpet at 5 Y dc; output recorders
calibrated for full scale traverse

,

of 12 an *51
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Figure 14
**

Seismic Test Setup
2&C-D+A5+RH ,I

controller and Removable Manual Cards
.

.
'

.

.

'
2AC-D+A5+RM-

.

.

@I DVM

Voltage -

y-
Source SET POINT INPUT ,

6m

)O -

R

MEASUREPENT '
,

c

!O
I
. v

O
1

122i_G9Bd111SI21
| Set point at 5 Y dc; controller .

closed loop, output recorders
calibrated for full scale ()
traverse of 5 Y dc.*S4 ,

l
I

.

1

i
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Figure 15
seismic Test Setup--ga

F 2AP4 5GC Signal Characterizar'

d

e

DVM-

-
'

,

!

i

2AP+50C

' Voltage -

(R" INPW OUTFW

M

N

O

0

in

7
.

.N

., o
1 i .

3331_ Conditions 1

Impet at 5 V Act output recorder
calibrated for full scale traverse
of 7.07 7 de A511 2AP+SGC calibrated
for square root functicut i.e,
output (*) = 10 Vinput (5) ,

.

(h
,

:
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Figure 16
Seismic Test Setup ,I

2AP+50L Eultiplier/ Divider

.

.

'

DVM J
..

.

Voltage
Source INPUT A

IINPUTE(SHORTED) ~'

rg 2AP4NUL OUTPLf! R j|'voltage
Source (INPUTB

~

o ( .

INPUT C
*

O

t.n .

*:;-

T%

C
'

.

Ethk 99Esk%19221

Input A at 5 Y de, input B 6 C
.

at 10 V dc; output recorder *
,

calibrated for full scale traverse dof 5 Y dc *5%; INPUT /0UIPUT Relationship 1.

equals @ sD .
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Figure 17
seismic Test setupIm

-

F 2AP+5SL Bedian Selector

.

i

' '

Voltage-

INPUT A iSupply

in Voltage 2AP+MSL s
' f RSupply INPUT B

1 )ej

' o INPUT C
.

;

so

'n
&

N

P
'

, ,

.

.

IIIA-SEISAISEEIIh

Input A at'10 V de; input B at 5 Y dc;

~
input C shorted (0 Y de); output
recorder calibrated for 5 Y de *51

.
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Figure 18
Seismic Test Setup 'y

2A P+ TIE Timer

.

:

Electronic:

Counter-

>
. _.

s s .

I ( (0UTPUT R
/ /

AO

N 2AP+ TIM

- .

OUTPUT (Ro

so

;n

v

N

O
5

.

.

I221_.992d1119221
I

*

Tiser's in clock position

.
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Figure 19
Seismic rest setup

(g 2&P+ INT-S Square Root Integrator.

-

.

*

+15 V de*

i-

Voltage
Source INPUT 2AP+ INT-S i( R l

)
.

N

N

_

ElectronicO Counter

.

o

fd

7

N

o
-,

1281 G9Eik$19221
,

Input at 5 Y det output monitored
I h on a recorder calibrated for full,

scale traverse of 0 to 15 Y dc

__.-- -_ __ _ _ . - - - _ - _ . _ _ _ _ _ _ . . _ - . _ . - _ _ - - . _ . . _ - - . _ . . _ _ _ _ . _ _ . . . _ . . _ . . _ . . _ _ . - _
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Figure 20
Seismic Test Setup .

I2AP+DP10 Power Distribution Hodule ,

*

.

.

I
..

+15 V dce
Input
Frtm C

I
.

C 2 APPS 2AX+DP10-15 V dePmer,4*
Supply '

-

o
:: +15 '
:: C- To Nest Bus
=r -15

so

Ln

v
N

C3

'

I

Itsk GendL%19D21
'

The 2AX+DP10 will not be monitored
during test. Since it is the supply

| to the other nest instruments, any
failure vill be reflected in the;

! performance of the other modules -

! within that nest.

|}
.. .

|



-.

-
.

..,.
.

Q0&&A04-Part 1
PAGE 33
REY D

Figure 21
Seismic Test Setup-(g 2&I-T2V EEF Converter
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I211 G2Dii11.922.1
Both channels of the 2AI-T27 are calitrated for 0 to 5 mV dc;
it out A 6 8 set at 2.5 aV; output recorder calibrated for a full
scale traverse of 5 Y dc *51-

~( b
'
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Figure 22
Seismic Test Setup )

'
2&I-I3V Current-to-Yoltage Converter

.

,

*
_

.

.

InPur A OurPUT A ( (R )
.

-

L*
Current h-

5ource 2Al-I3V h DVM
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122% G$lD$k%ASD2L
|

| Input set at 12 mA; output recorder
| calibrated for full scale traverse
'

of 5 V dc *51

.

l

.
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Figure 23
Seismic Test Setup4g .

2&I-I27 Current-to-Yoltage Converter
4

.

Current +
3'U"C'

) INPUT A OUTPUT A ['R.

:

b8 4;

2AI-12V I % DVM,
Current . . + _ , i p :
Source

, INPUT B
OUTPUT B (R

'
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,

-

v.

o
:

I
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en-

| *
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Is11_Gend1119331
.

Input A 8 B at 12 mA; output recorders
calibrated for f.''.' scale traverse of;

| 5 Y dc 55; switches used for isolatica
i test - to be closed 10 seconds during

cne SSE.
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Figure 24 ;
Seismic Test Setup '

2AP+1LE-AR Alara
.

.

'
.

o o o ,,

*
nam, -.-

Genera *
~

C0P . -

.e fontactD ,. INMfr Ae purpyy A (( f Diatter
, , W.itor

M ''y' 2Ap e -An
voltage

E . ContactI" Og DUTPUT B [ 'P

*

o
| ln

*

| T

N
|
' O

| Test Conditions:

Alarm A programmed as a HI alarm and B as a
LO a,larm; setpoint A at 51% and B at 494,
input at 50% or 5 V des outputs are monitored
with contact chatter monitor capable of detecting
100 us opening or closure; the input will be

| stepped during one OBE and SSE test to ensure
i output operability during such tests; the ramp

generator is used for calibration runs b'efore and
after OBE and SSE tests.

I
.

e

1

L
_ . _ . - - . _ _ . _ _ _ _ _ _ _ _ _ _ . _ . - -
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Figure 25

(g Seismic Test Setup-

2AP+ ALE-AS Alara

.

.

f
.

.. ,, ,,
.

*
ano --

TO Genere. _**' "

c ntacto- - -

IN A M PUT A l' y

f '''""*
3A N us.AS

O cm contact,

Impur a u rut n [ gjj'y-

so

'A

7 .

N

O

I

*

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 494 input at 50% or 5 V des outputs
are monitored with contact chatter monitor cap-
able of detecting 100 us opening or closures.

the input will be stepped during one OBE and
h SSE test to ensure output operability during

I 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
ISeismic Test setup i

2&O-L2C-E Contact Output Isolator
.

^
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_

00 V ac
1-

VU4 0 "

OUTPUT B Contact-
,

OUTPUT A Chatter -

Y INPUT A
SW + "onitor.
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.
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!

I131_G9Adi119121

Input & shorted; input D open; outputs & 8 D monitored
with contact chatter monitors capable of detecting 100
us opening or closure; both ASD outputs switched during
OBE and SSE test; 600 Y ac applied to cutput B for 10

*seconds during cne SSE test

4i.
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Figure 27
seismic Test setup

('P 2 Ao-YAr scne 92os vott.ge-to-cure.nt converter
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Three tests are to be performed: 1) Ground both outputs of
channel A f or 10 seconds during 1 SSE. 2) Apply 600 Y ac between
both output leads tied together and ground for 10 seconds during
ancther SSE. 3) Apply 600 Y ac across the output leads during a;

l third SSP. fer 10 seconds; current source input at 12 an,
recorders calitrated for full scale traverse of 5 Y de 154.-

.

.
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Pigure 28
Seismic Test Setup

)2&I+PS91 Power Supply . ,

.

+15 V dc
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Figure 29
* Seismic Test Setup

( )F 2&EPS+ BB2
Eulti Nest Power Supply with Battery Backup

I^

o o .

**
t, +15 V de

,

] ,

2AX+BB2., 2ARPS C 3a -

1

N

f
R30M

-15 V de' ~
-

o

'

.so

125 V de3
Source

' V

N

O
*

,

*

.

.

Test Conditions:
( The Recorders monitoring the dc output are

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.i

.
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| Pigure 30
Seismic Test Setup'
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Figure 31 ,-

(y Balanced Back
(Equipment - Front and Rear)

Right Side View of N-2ES Style B Rack
,

Location of Triarial Accelerometers

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

Middle
Back of

~

Top Nes

xx
/ %N * \

Middle of Top Middle of Top

k Nest MountingNest Mounting ,, ,

LocationLocation A
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n Second Power Supply
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THE FOIBORO COEPANY 00AAB44
.

CORPORATE QU ALITY ASSURANCE LABOR ATORY PAGE 1
TYPE TEST REPORT REY A

I. 23ST_05JECTIYE
!

To determine the isolation characteristics on this custon 2AO-YAI
Toltage-to-current Converter during seismic tests. Also, to verify the
performance characteristics and the operating influences before seismic
tests.

l

.

II. EggAgLAD G91GHSIONS

This module, when tested in a 2ANU-D nest, was found to be within
specification during pre-seismic tests.

O **nai:i **ia**i 2*i *i2i*i :<=< *'=*i-
III.F. 6. )7 ahd its . structural : integrity during i all' seismic L tests..-

For demonstration and analysis of estimated Qualified Life, refer to
Document QOAAB01.

III. HugAEL9LIDLEIERLII

seasurement equipment accuracy during pre-seismic tests was 3.05%,
therefore, all data is reported to that tolerance.

J

A. Gali)ggligg_GigIngiggialigg

Reference conditions: Temperature 23 12*C
Belative Humidity 40 *105
Supply Voltage + 15, -15 Y dc *0.15

Specification: Accuracy 0.5%

Pre-Seismic _

GAARB21_A GARERRA E

Heasured Accuracy, 5 } (+0.25 +0.35,

0.30 -0.15
Sero Error, 5 -0.30 -0.15
Span Error, 5 +0.20 +0.15
Repeatability, 5 <0.05 <0.05
Hysteresis, 5 <0.05 <0.05
Linearity (Independent) , % *0.25 *0.25

4

. .- - - , , . . _ , , . _ . - __. -, , . - - . - _ . . _ - - _ - . . . . . - . __
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PAGE 2 CORPORATE QUALITY ASSURANCE LABORATORY
REY A TYPE TEST REPORT

III. JygjkgI_OF TEST RESULTS (Continued)
!

B. pupply Yo11ggg_Iffgdg

Reference Conditions: Temperature 23 12*C
Relative Humidity 40 110%
Supply Voltage + 15, -15 Y de i0.1%

Specification: The output will shift less than 10.5% for
a 55 change in the +15, -15 Y de supply.

,

222211_191%992 Outgyt Shift _L1_91_EgngL hh
fl_flfl_ _EER-EtiEEic_ _

Ghanne_1_A Ghannak_H
05 1001 21 100)

+ -

15.00 15.00 Ref. Ref. Ref. Ref.
15.75 15.75 -0.05 -0.05 -0.05 -0.05
14.25 14.25 + 0.10 +0.10 +0.10 +0.10
15.75 14.25 <0.05 +0.10 <0.05 <0.05
14.25 15.75 <0.05 <0.05 <0.05 <0.05

C. kaktggg_1 gang 5atstg_ggiects

Reference Conditions: Temperature 27 12*C
Relative Humidity 40 110%
Supply Voltage + 15, -15 Y dc 10.1%

Specification: The maximum error for a change in
ambient temperature of 280C within
the normal operating limits of 5 and
500C will not exceed iO.5%.

995E9% 3 kill _11_9L_2RinL
_EEE-22iEEiC. ___

Ambient Ghannel.A Ghanagl_]
ItsesIaksER_l!GL 21 100 % al 1021-

27- Ref. R e f, Ref. Ref.
4 +0.10 +0.10 +0.05 +0.10

27 <0.05 <0.05 <0.05 <0.05
50 - 0.10 +0.10 <0.05 +0.10
60 -0.15 +0.15 <0.05 +0.20
27 <0.05 +0.05 <0.05 <0.05

_ _ __ _ -
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REY ATYPE TEST REPORT

III. ERAHARI_9E_IIEI_II!! LIE (Continued)

D. .Eglglive Humiji11_]{{3gt3

Reference Conditions: Temperature 31 20C
Relative Humidity 50 155
Supply Voltage +15, -15 Y de 10.1%

Specification: The output shift due to an exposure to
95% relative humidity at 300C wet bulb,
will be no greater than 20.5%.

.

__921231_2h111_1% of Span)__
PIS-501251C__

Rela tive __ghaRRgl_1__ _ Changgl B
_

HMEidity_15L _21 1001_ Os 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. RSERonse Ting .

Reference Conditions: Temperaturc 23 120C
Relative Humidity 40 1105
Supply Voltage + 15, -15 V dc *0.1%

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

O
Ere-3eismic

_gj!annel A Channel,B,_
Step Step Step S tep
_HI_ R2XR Up Down

90% Responsc Time
For an 80% *

input step
(10 to 90%) , as 90 85 90 85

-

..
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III. SHgglEY OF TE11_R]]RLI2 (Continued)
,)

F. ggig.gic Vibggtion Effects

1. Test Facility

Acton Environmental Testing Laboratory, Acton, MA

2. Test Obiective
~ To demonstrate that the module maintains its isolation

capabilities when mounted 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 Foxboro3 Generic Response
Spectra for Floor-Rounted Equipment, shown in the following.
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LIII. SURRARY OF TEST BESULTS (Continued)
F. Seismic Vibration Effeg13 (Continued)

3. Test Procedure

The module was nounted in a 21NU-D nest at Level 1 (top level)
of an N-2ES Rack. The nest was subjected to a series of tests'

with band-limited white noise (randon) inputs applied at the
base of the rack for a duration of 30 seconds. Inputs as
determined by the Test Response Spectra (TRS) of the test
table exceeded the CBE and SSE levels for floor mounted
equipment defined in Section III.F.2., with the objective of

- producing TRS's at the module mounting location which
5 enveloped the target GENERIC REQUIRED RESPONSE SPECTRA FOR

' QUALIFICATION 0F RACK-HOUNTED 50DULIs. 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
simultaneously and in phase.

TRS's were generated from accelerometers on the table and at
the' module mounting location for 1, 2.5, and 55 damping during
OBE and SSE tests. The module was energized and functioning
during all tests, and its primary performance functions were
monitored during and immediately af ter each SSE and each
series of OBE tests.

O
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III- EREHARI_9f_II!I_RIERLIs (Continued)
F. 131331g_Ii)Ia1&oR_Ilftg1g (Cotninued) ;

4. 221EEig4_233ESII_ggj_gonclugigng

The 2AO-VAI Custon 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 HOUNTED NEST EODULIS (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
response frequencies of the target RRS's, thqse 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 insediately above and below the
response peaks of the horizontal RBS'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 considerably lower
than those of the horizontal BRS's, and are regarded .to be of
such 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 2AO-VAI Custon Bodule at the response levels of the target -
RRS's.

I

|

l

|

* Reference QOAAB20, Parts 1 and 2, Seismic Test Reports

- ,. ---__ _ - . _ - - - . . - . . - . _ - _ -.
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REY &TYPE TEST BEPORT

III. SUERARI.0F TEST BESULTS (Continued)
F. Seismic VibraMgg_Effectg (Continued)

5. Test .Besults (Seismic Response)

15 damped Test Response Spectra are plotted below at one-third
octave intervals for each of the four SSE tests, as obtained
at the sodule mounting location (see dots) . Target GENERIC
REQUIRED RESPONSE SPECTRA FOR QUALIFICATION OF BACK-ROUNTED ,

RODULES are also shown on the same plots . (solid line) to
permit a direct comparison of the two plots.
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III. 2315 EAR Y OF TEST _BESULTS (Continued)
F. Agismic_ Yibration Effects (Continued) ;

5. Test Results (Seismic Besponse) (Continued)
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III. ERHHjgI__OF. TESI_EEjpME (Continued)
f F. Egiggig_likEntion Effegjig (Continued)

_

5. Igg t_Re s ul t s_,(Egiggig_EggEo. aggl, (C ont inu ed )
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sTES data on Nest No. 4 not obtained during SSE level test in
Right-to-Lef t 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 syssetrical, front and rear, and rack loading during test was
also syssetrical.
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III. EURM&BY 0F TEST PESULTS (Continued)
Egig.R c Vibggtion Effeg,t.g (Continued) ,

iF.
5. Test Besults (seismic Besponse) (Continued)
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y'IIIa' 1HHHABI_0Z_IJ!I_E32RLIE (Continued)
. ( [F4 Eti&gic Vibratigg Effects (Continued)

[ 6 '.* Test Resglia__(39$31g Perforea'ncel;7T

Three isolation tests were performed on the output of this
custon 2AO-VAI Voltage-to-Current Converter. All three tests
were performed to ensure proper isolation during a seismic
ev en t. The three tests and results were as follows (also
refer to Figure No. 1) :

a. GroundThoth7 outputs 'of' Channel'L A for110 's'econds Tauring J
~

- 1 SSE./

R[gylTE: Neither channel of the 2AI-I2V Current-to-
Voltage Converter which fed the 2 AO-VAI Voltage-to- -
Current Converter shif ted more than 0.5% when one channel
of the 210-V AI's output was grounded. Also, both
channels of the 2AO-VAI f unctioned properly af ter the
test was completed. Refer to Figure 72,for oscillograph
recording of 2AI-I2V outputs.

b. A pply 16001Y J ac ~ between ; both out pu tE. lead s1 tied Mog~et ief
andlearth'?(ground)!:for!;101 seconds during_ another SSE.

RESULZg: Both the 2AO-VAI and 2AO-V2I remained
operational during this test. There was some ac
feedthrough to the 2AI-I2Y. Refer to Figuref3 for
recordings of outputs.

O
:
!

l
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!

!
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_ - _ . _ _ _ _ _ _ _ _
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III. gHggARI_OF TEST BESULTS (Continued)
F. ggiguic Vibgation Effects (Continued) )

6. Test Rggults (Continued)
|

![ App 17 600TV 'ac~acrossTthe' output 1eads during a' third SSEc.
for 10Tseconds.

EISULTS: The application of 600 V ac across the output
terminals of Section A of this custon 2AO-VAI produced
the following damage to the unit:

- Circuit foil from the (+) output lead connection to
J9 opened,

@Circuit foil from the (-) output lead connection to-

J14 opened.

- Resistor Resistor R32 (4 02 ft, 13%, 6 N) opened.

- Capacitor C17 (6.8 uF tantalus) opened.

Capacitor C11 (4. 0 uF polycarbonate) shorted.-

- Diodes CR19, 20, 21, and 22 (Type IN4447) opened.

Reference Drawings: 10102FY and 10201NZ

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. Refer to Figure 4 for the
2AI-I2Y output recordings.

7. Rodule Mass and Center of_ Gravity

__ gass Height _ Wid th _pe_pth
Eggel ik g_ in. cm in, cm ins c3

{)2AO-VAI 1.27 578 4.4 11.0 0.8 2. 0 2. 6 6.5

No te: Reference for height, width, and depth measurements was the
;

lower lef t rear of the f ront plate.
L

(

|
|

|

|

|
!

*

-- - -- -- - - - . - -..-.- _ - _ . -- -



- .

,

.. ' .'.
'

...

THE FOIBORO CORPANY QOAAB44
*

CORPOR ATE QU ALITY ASSURANCE LABOR ATORY PAGE 13
TYPE TEST REPORT REV A

.

jjgglg]_OF TEST BESU111 (Continued)III.

G. Iggg_ggykynggt

1. Ere-Stif.8128

ga_librati2n Informatign
1821I352R1' BAR3fAEARESE E2$21 12Eigl Last Date Date Due

D75 SDs 7000A 1122 5/77 11/77
Power Supply H-P7 60155C 1135A01589 3/77 9/78*

Power Supply H-P 6227-B 1146A00880 8/77 2/78
-Voltage Source EDCe HY100N 3637 5/77 11/77

'( Storage
Oscilloscope H-P 1841 1316100705 1/77 10/77

Environmental TTUFR-
Chamber Tenney' 40240 4709 2/77 11/77

Environmental T R- 4 0-
Chamber Tenney 100250 7397 5/77 2/78

2. seismic

galibra tion _In[orm ation

12A1I35921 BRDSIREIRIEE Model ESElal lagt Dalg Date_Due

Power Supply H-P 60155C 1135A01391 11/77 5/79
Voltage Source EDC MV100N 1890 12/77 6/78
Recorder H-P 7414A 1244A00839 12/77 9/78
Current-to-Voltage
Converter Foxboro10 2AI-I2V N/A N/A N/A

'O

i'

! *Systron Donner (Formerly Fairchild camera and Instrument Corporation)
| 7gevlett-Packard Company

|
* Electronic Development Corporation

! 'Tenney Engineering, Incorporated
'- 10The Foxboro Company

i
-

- . _ - - - - , . . - - , _ . _ - . . . - , - _ , , ... . . . _ . - . . _ _ . _ . _ . . - - , - - . . . . _ _ - . . _ _ _ _ _ _ .
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Figure 4
'{ Graphs of High Voltage Test No. 3
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