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" ¢onducted "at’'Wyle Laboratories in- Huntsville, Alabama ‘which-consisted

*“i's becduse ‘the Wyle test report-reflécts 'the~total test-program which. .-

N and/or ‘function.with ‘réspect’.to’ qualification test; status, the’config--
ol ~uration code number will advance. (00l to 002, etc,) and this ‘report

PREFACE

This test report (number ES-1000) complements ﬁyle Test Report
Number 43706-2, Volume I, and replaces Volume II (which is the raw
data volume for baseline, hostile environment and post test inspection

tests).

Together, these two documents contain results from a generic
qualification test program which was performed on representative
samples from a family of timing relays which are coded E7000 series.
The tests performed were part of a larger qualification test program

of a total of thirty-eight (38) relays including various other models
and types.

Some parts of Wyle Test Report Number 43706-2, Volume I do not
pertain entirely or in part to the E7000 series timing relays. This

included the testing of other products (as stated above).

* ES-1000 addresses only the E7000 series timing relays and will
act as a guide to the applicable portions of the Wyle test report for |
these particular relays. This document also replaces Volume II of the |
Wyle test report which contains raw data from the baseline, hostile
environment and post test inspection portions of the test program.
This was done in order to present this data in a more reduced, mean-
ingful and understandable form., Certain data will be stated in terms
of min, or max. value rather than a specific value of performance.

The original raw test data is on file at Amerace Corporation and is
available if necessary.

+« » 'Therelay-model mumbers have -been revised.:from .those as stated.in ;.
the accompanying Wyle Test Report ljuwber 43706-2, Volwic I and Quali-
fication Test Plan Number 545/5614-3/ES. This was done in order to

facilitate the handling of certain requirements of Federal Regulation
10CFR part 21. The "E" (nuclear safety related) designator was moved
from the end of the model code to the front and a three digit numerical ;i
suffix was added in order to provide configuration control capabilities.
If and/or when .a design .change is required, .which effects form, fit

Will be amended t6 jUStify ‘the Changéeither: by~test of *Enaly§isyt vy~
Since this ES-1000 Test Report reflécts the new model numbering system
and the Wyle test report expresses the old model numbers, the following
cross reference will correlate the old to the new numbering systems.
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PREFACE:

(cont'd)

. AS STATED IN WYLE
TEST REPORT NO. 43706-2

OLD CATALOG MODEL NO.

QAT S

7012ACE
70224CE
7012PCE
7022PCE

7014ACE

'7024ACE 7 -

7014PCE
7024PCE

7012PCLE
7012ACLLE
7012ACTE

) IS
""""

AS STATED IN AMERACE

NEW CATALOG MODEL NO.

E7012AC001
E7022AC001
E7012PC001

£7022PC001

E7014AC001

E7024AC001 "

E7014PC0O01
E7024PCO01

These relays were engineering prototypes
and are not avallable as Class lE quall—
flcatlon Lbsted tlmlng rplays.
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PURPOSE OF TEST:

"LIMITATIONS OF TEST RESULTS:

NOTE:

ADMINISTRATIVE DATA

To provide Generic Qualification Test Data
covering AGASTAT® E7000 Series Timing

.” Relays, which were.subjected to a qualifi-
cation test program to determine compliance
of said items’to the applicable portions of
IEEE STD. 323-1974 (IEEE STANDARD FOR QUAL-
IFYING CLASS 1E EQUIPMENT FOR NUCLEAR.POWER
GENERATING STATIONS) and IEEE STD. 344-1975
(IEEE RECOMMENDED PRACTICE FOR SEISMIC
QUALIFICATION OF CLASS 1E EQUIPMENT FOR
NUCLEAR POWER GENERATING STATIONS.)

Reference will also be made in the seismic
portion of this document to IEEE STD. 501-
1978 (IEEE STANDARD FOR SEISMIC TESTING OF
RELAYS) even though not a standard at the
time of testing.

H :

MANUFACTURER:

v

A

'
N

) MANUEAGTURER'!S . TYPE: AND. . ...

" "MODEIL, NOS.. OF ITEMS TESTED:

>
2

ditions for every conceivable application

for relays, those parameters which in prac-.

tice encompass the majority of applications
have been specified. .

" if ‘this data’is not applicable to a parti-

cular requirement, then proof testing or
. justification by analysis must be performed
for that particular case.

The data documented in this Test Report
applies only to AGASTAT® E7000 Series
Relays mounted on RIGID TEST FIXTURES and
does not apply to the relays as mounted on
switch boards, panels or any structure.

It is the responsibility of the POWER SYSTEM:

‘Since it’is not possible té define the con= °

FACILITY DESIGNER to combine data on seiszic:

and environmental performance of the relayrs

i to artive =zt an adceptable’equipment desith

for a particular application.

Control Products Division
of Amerace Corporation
Grafton, Plant

oy # .
WETwiay e B L

E70L2AC00T, £7012BC001, E7022AC001, ©4
E7022PC001, E7014AC001, E7024AC001,
E7014PC001, and E7024PC001.
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QUANTITY OF ITEMS TESTED:

TEST ORIENTATION:

DATE TEST STARTED:

bATE TEST COMPLETED:

QUALIFIED LIFE OBJECTIVE:

TEST CONDUCTED BY:

(L)

(2)

0 LI "
- LA

TEST PLAN:

Paragraph 2.0, Page 4 of Wyle Qualification Test Plan calls for
"Contact Transfer. Time" -to be recoxded during -baseline,tegts. .
This was changed during the test prozret to oprrzte and releneg
time for all relays. This change is reflected in Wyle Test Reporti
Number 43706-2, Volume I,Section I, Pages I-l and I-2, paragraphs

1.0 and 2.0.

Paragraph 11.2.1, Page 10 of Wyle Qualification Test Plan calls
for hostile environment test at a temperature of 35°F at 95%

Relative Hunidity. . -In -actuzl testing the 35°F temperature - e
. humidity ‘test’ could not be conducted due’ to formation of ice on - 3
Aot ol thie s Felaysiand intthe ~ te st chambeir. +‘For® this Tedsoii*'the ‘tempers"""
: ature was changed to 40°F and the test was conducted at that valueg
This change is reflected in Wyle Test Report Numbexr 43706-2,

Volume I, Section X, Pages X-1 and X-2 paragraphs 2.0 and 3.0.

w

Deviations from procedures as stated in Wyle Qualification Test Plan
Number 545/4614-3/ES

A total of sixteen (16) E7000 series timing
relays were tested (two (2) each of the models
and types specified). However, only eight (8)
devices (one (1) of each model and type) were
actually tested to completion. The other (8)
devices -were spares and were purposely para-
1lel tested, up to, and through the heat aging
point for use in case of accidental damage of
actual test devices.

The relays were qualification tested for ver-
tical mounting only.

September 1977
August 23, 1978

Ten (10) years from date of manufacture or
25,000 operations, whichever occurs first.

Wyle Laboratories )
.Scientific Services and Systems -Group -
Huntsville, Alabama

Applicable portions of Wyle Qualification Test
Plan 545/5614-3/ES, Revision A, copy of which
can be found in the accompanying Wyle Test
Report No. 43706-2, Volume I, Section XIII.

R Y
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(3) Figures 1 and 2, Pages16 and 17 of Wyle Test Plan calls for
Dielectric Test Voltage to be conducted at 2420 VRMS, 60 Hz.
This value was reduced for all relays (during the post cycle
with load aging functional test portion of the test program) to
1650 VRMS, 60 Hz. This change is reflected in Wyle Test Report
Number 43706-2, Volume I, Section V, Pages V-1, paragraph 3.0 and
Pages V-3 and V-4, |

OBJECTIVES: The basic objective of this test program was to verify and/

or establish the operational and performance parameters for
the projected qualified life of each type of relay. Also,
with respect to seismic response, to establish seismic
levels and to demonstrate operability before, during and
after design basis earthquakes.

REFERENCES: 1IEEE 323-1974, “IEEE Standard for Qualifying Class 1E Equip-
ment for Nuclear Power Generating Stations.™

. IEEE, 344-1975,. "IEEE Standard for Seismic.Qualification of . .
Class 1E Equipment for Nuclear Power Generating Stations."

IEEE 501-1978, "IEEE Standard for Seismic Testing of
Relays."

ABSTRACT: ° The relays were tested in accordance with the applicable
portions of Wyle Qualification Test Plan Number 545/5614-
3/ES and the deviations to same as stated on page 7 of this
ES-1000 test report.

The Baseline Test Specifications which wexre established
and/or verified from the data which resulted from this pro-
gram can be found on Figure 1l for models E7012/E7022 and
Figgre 2 for models E7014/E7024 on pages 13 and 14 respect-
ively.

The Class 1E (Nuclear Safety Related) performance character-f
istics .which were established and/or verified from data ¥
generated from this test program and which were published '
in documerits E7012/E7022 and E7014/E7024 can be found in
the appendixes of this report.

Baseline functional test data, hostile environment and post
test inspection summaries; which were derived from the raw
data of Volume II, of the Wyle Test Report can be found on
pages 15 thru 33, 49 thru 57 and 58 thru 59 respectively.

Seismicc test summary which complements Section VIII, ‘of-'the-
SRR R R LR yle .Test:Report -can.be . found on:pages 34-thru.48rin, the': L. .

a3 Samtia e
-

-body of this report.

The Engineering Analysis and cause for Anomalies 1, 3 & 4
can be found on page 11 of this report.

oy
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TEST _PROGRAM SUMMARY:

S

A brief test program summary can be found on pages

1 thru 8 of Wyle Test Report Number 43706-2,
Volume I.

For the complete test program summary follow ths
test program summary table on page 10 of this
report.

.
I TN Y

T

Y

CONTROL PRODUCTS
DIVISION

AMERACE CORPORATION TEST REPORT NO. ps 1090
CONTROL PRODUCTS DIVISION -
« UNION, N.J. 07083 REV. A SHEET _2_ OF iz

PRIV ATV P




TEST PROGRAM SUMMARY TABLE

QUALIFICATION TEST PLAN & DEVIATIONS

ESTABLISHED AND/OR VERIFIED
SPECIFICATIONS FOR BASELINE TESTS

INITIAL BASELINE FUNCTIONAL TESTS
AND DATA

RADIATION AGING TEST
" POST RADIATION FUNCTIONAL TESTS
AND DATA =

CYCLING WITH LOAD AGING TEST

POST-CYCLE/LOAD AGING FUNCTIONAL
TESTS AND DATA

TEMPERATURE AGING TEST

POST TEMPERATURE. FUNCTIONAL TESTS
AND DATA

SEISMIC AGING & FRAGILITY-TYPE TESTS
AND DATA

POST SEISMIC FUNCTIONAL TESTS & DATA
1IOSTILE ENVIRONMENT TESTS AND DATA

POST HOSTILE ENVIRONMENT FUNCTIONAL™
TESTS AND DATA

POST TEST INSPECTION

ESTABLISHED AND/OR VERIFIED

NUCLEAR SAFETY RELATED
PERFORMANCE CHARACTERISTICS FOR:

tv. . MODELS E7012/BE7022n 1 uuase 2und wae oo

E7014/E7024

" SECTION IITI ~  PAGES 15-33

SECTION IX PAGES 15-33

WYLE
TEST REPORT AMERACE
NO. 43706-2 TEST REPORT
VOLUME I ES-1000

SECTION XIII  PAGES 7-8

N/A PAGES 12-14
SECTION I PAGES 15-33

SECTION II N/A

SECTION IV N/A
SECTION V PAGES 15-33
SECTION VI N/A

SECTION VII - PAGES 15-33

SECTION VIII PAGES 34-48

SECTION X PAGES 49-57 E
SECTION XI ° PAGES'15-33

SECTION XII PAGES 58 & 59

Cane et ol

| N/A_.., -, BAGES :60-82...../

N/A PAGES 83-105

NEETTCRT

DIVISION

+ CINIOrOCe

— CORPORATION
CONTROL PRODUCTSJ CONTROL PRODUCTS DIVISION ES-1000

- UNION, N.J. 07083

TEST REPORT NO.

REV. A | sHEET L0 of 105

N



)

ENGINEERING ANALYSIS AND CAUSE
FOR ANOMALIES 1, 3 AND 4:-

Notice of Anomalies 1 & 3 were both due
to the following condition. A brass
insert that is molded in the phenolic
terminal block was tilted beyond allow-
able design tolerances. This misalign-
ment caused an insufficient air gap
between non connected contacts on one
side of the switch which resulted in an
abnormally low dielectric breakdown level.
.The reason this condition existed and is
not typical in production is because the
molded terminal blocks used were among
the first prototypes to be produced using
a new non-asbestos filled material. This
material reacted a little differently in
the mold than the previously used com-
pound. Necessary corrections have been
made to the molding .process so-that by .. '~
the time the new material was introduced
-into full production proper alignment was
being maintained on the insert.

Rather than delay the test program and
replace the terminal block assemblies,
Amerace Corporation decided to lower the
dielectric test voltage for the remainder
of the tests from 2420 VRMS, 60 Hz to

1650 VRMS, 60 Hz. This change is reflect-}

ed in notice of Anomaly #4 which can be
found in the body of Wyle Test Report
#43706-2, Volume I.

o X
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THE FOLLOWING CROSS REFERENCE CORRELATES OLD TO NEW NUMBERING SYSTEMS:

AS STATED "IN WYLE AS STATED IN AMERACE

@ EsasLisHED AND/OR VERIFIED
OPERATING SPECIFICATIONS
" FOR BASELINE TESTS

TEST REPORT NO., 43706-2 TEST

(OLD CATALOG MODEL NO.) (NEW

REPORT NO, ES-1000
CATALOG MCDEL NO.)

7012ACE
7022ACE
7012PCE
7022PCE

TO14ACE

- ET022AC001 ¢

. ET7022PC0O01

., TO24ACE .

... TO14PCE
T mo24PCE, T T

- E7014PC001

. .

Bt HS
»

. ;

E7012AC001

E7012PCO01

E7014AC001
E7024AC001

‘E"?O..éipicuoo‘l ~"' : _dh.n T ‘: o ,

E;%} CONTROL PRODUCTS
ar DIVISION

AMERACE CORPORATION
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UNION. N.J 07083
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"OPERATING SPECIFICATIONS FOR BASELINE TESTS (E7012 & E7022 SERIES)

N . ) . . - OPERATING SPECIFICATIONS 'BY RELAY CATALOG NUMBERS

SR . E7012AC001 . E7012PC001 *£7022AC001  : E7022PC001 -

v BASELINE FUNCTIONAL TESTS {7012ACE) . (7012PCE) (7022ACE) (7022PCE)
COIL OPERATING VOLTAGE, NOMINAL RATED VOLTAGE ° 120 VAC 125 VDC 120 VAC 125 VOC

. PULL-IN % RATED VALUE 85% MIN - 80% MIN 85% MIN 80% MIN

o DROP-OUT, % RATED VALUE 50% APPROX  10% APPROX 50% APPROX 10% APPROX

oﬁéhArluc FREQUENCY - 60 HZ N/A 60 HZ N/A .
DIHLECTRIC STRENGTH (VRMS, 60 H2) _ )

. BETWEEN ‘TERMINALS AND GROUND 1,500 . 1,500 1,500 1,500

. "BETWEEN NON-CONNECTED TERMINALS 1,000 . 1,000 1,000 1,000
INSULATION RESISTANCE (MEGOHMS AT 500 VDC) ) . 500 MIN . 500 MIN - " 500 MIN 500 MIN
RELAY OPERATE TIME (MILLISECONDS) NOTE 1 1 NOTE 1+ 50 MAX 50 MAX .
RELAY RELEASE (RECYCLE) TIME (MILLISECONDS) 50 MAX " 50 MAX NOTE 2 NOTE 2
TIME DELAY (SECONDS) . ) NOTE 3 NOTE 3 NdTE_3 _ﬁore 3
TIME DELAY REPEATABILITY (PERCENT) ) +10%  +10% +10% +10% )
CONTACT BOUNCE (MILLISECONDS) AT 28 VDG, 1 AMP * 10 MAX - 10 MAX 10 MAX 10 MAX
CONTACT RESISTANCE (MILLIOHMS) AT 28 YOC, 1 AMP 200 MAX . 200 MAX 200 MAX 200 MAX

. -
- R

TH.E" REPEAT ACCURACY DEVIATION (AR) OF A TIME-DELAY RELAY IS A MEASURE OF THE MAXIMUM DEVIATION (N THE TIME-DELAY

THAT WILL BE EXPERIENCED IN FIVE (5) SUCCESSIVE OPERATIONS AT ANY PARTlCULAR TIME SETTING OF THE RELAY AND FOR
ANY: PARTICULAR OPERATING VOLTAGE OR CURRENT. .

.

REPEAT ACCURACY IS OBTAINED FROM THE FOLLOWING FORMULA: S ‘ -
A = 100 (T4 -Tp) - WHERE T, = MAXIMUM TIME DELAY s S .
; (Ty + 7). - T, = MINIMUM TIME DELAY - ‘ :

MAX I MUM CONTACT BOUNCE AND RESISTANCE AS STATED IS AYERAGE OF F(VE (5) CONSECUTIVE READINGS.

NOTE: #1 - SINCE THIS 1S THE TIME DELAY MODE FOR ON DELAY-RELAY (SERIES ET012) THE OPERATE TIME 1S NOT APPLICABLE,
e HOWEVER, TIME DELAY AT ZERO TIME DELAY SETTING SHOULD NOT EXCEED 200 MILLISECONDS.

NOTE #2 SINCE THIS 1S THE TIME DELAY MODE FOR OFF DELAY RELAY (SERIES E7022) RELEASE (RECYCLE) TIME IS NOT
"% _  APPLICABLE. HOWEVER TIME DELAY AT ZERO TIME DELAY SETTING 'SHOULD NOT EXCEED 200 MILLISECONDS,

NOTE #3 THE TIME DELAY VALU:S AS STATED IN THE BASE LINE TEST SUMMARY-SHEETS DO NOT REFLECT TRUE SET POINT DRIFT,
: THIS IS BECAUSE, IN ORDER TO PROPERLY CONDUCT MANY OF THE OTHER BASELINE FUNCTIONAL TESTS, IT WAS §
NECESSARY TO RENMOVE THE TIME DELAY BY TURNING THE (TIME DELAY) REGULATING DIAL TO THE ZERO SETTING, THEN

RETURNING SAMT TO 1TS APPROXIMATE PREVIOUS SETTING FOR THE NEXT TEST SEQUENCE.
DUE TO THE INIROUUCTION OF THE DIAL SETTING ERROR THE ACTUAL TIME DELAYS WERE RECORDED ONLY.
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“3 el - " QPERATING SPECIFICATIONS FOR BASEL(NE TESTS (57014 & E7024 SERIES) .
e § - ' ' OPERATING SPECIFICATIONS BY RELAY CATALOG NUMBERS
S "
I x ) £7014AC001 ET014PCO01 +  E7024AC001 £7024PC001
o -___BASELINE FUNCTIONAL TESTS (7014ACE) {7014PCE) (7024ACE) (7024PCE)
35 COIL ‘OPERATING VOLTAGE, NOMINAL RATED VOLTAGE 120 VAC 125 VDC 120 VAC ° 125 vOC
=1 -PULL-IN % RATED VALUE 90% MIN 85% MIN . 90% MIN 85% MIN
O .
< ﬁ? ) . DROP-OUT % RATED VALUE 50% APPROX 10% APPROX 504 APPROX 10% APPROX
Ny OPERATING FREQUENCY , 60 HZ N/A 60 HZ N/A
OX . . . ,
< E; DIELECTRIC STRENGTH (VRMS, 60 HZ) .
c ‘ BETWEEN TERMINALS AND GROUND . . 1,500 1,500 1,500 -~ 1,500
S} * BETWEEN NON-CONNECTED TERMINALS " 1,000 1,000 . 1,000 1,000
k__ffd INSULATION RESISTANCE (MEGOHMMS AT 500 VOC) * 500 MIN 500 MIN. 500 MIN . 500 MIN
g RELAY OPERATE TIME (MILLISEGCONDS) _NOTE'1° NOTE 1 75 MAX 75 MAX
EE RELAY RELEASE (RECYCLE) TinME (MILLISECONDS) 75 MAX 75" MAX NOTE 2 . NOTE 2
c=m N .
(3392 TiIME DELAY (SECONDS) o NOTE 3 - NOTE 3 "~ NOTE 3 NOTE 3
O . > - - . L
_zgm #* TIME DELAY REPEATABILITY (PERCENT) 210% £10% +10% +10%
290 . . .
c.gg : CONTACT BOUNCE (MILLISECONDS) AT 28 VOC, 1 AMP 10 MAX 10 MAX 10 MAX 10 MAX
388 * % CONTACT RES!ISTANCE (MILLIOHMS) AT 28 VOC, 1 AMP 200 MAX 200 MAX 200 MAX 200 MAX ;
ol . :
wE>r
gg % THE REPEAT ACCURACY DEVIATION (Ar) OF A TIME-DELAY RELAY IS A MEASURE’OF “THE MAXIMUM DEVIATION IN THE TIME- DELAY
52 THAT WILL BE EXPERIENCED IN FIVE (5) SUCCESSIVE OPERATIONS AT ANY PARTICULAR TIME SETTING OF THE RELAY AND FOR
g ANY' PARTICULAR OPERATING VOLTAGE OR CURRENT, . .

REPEAT ACCURACY IS OBTAINED FROM THE FOLLOWING FORMULA:
(Ty = T5)

N

WHERE T, = MAXIMUM TIME DELAY

V ‘A3

AR = 100
. (T1 + T2) T2 = MINIMUM TIME DELAY

%% MAX|MUM: CONTACT BOUNCE AND RESISTANCE AS STATED IS AVERAGE OF FIVE (5) CONSECUTIVE READINGS.

NOTE #1 SINCE THIS IS THE TIME DELAY MODE FOR ON DELAY RELAY (SERIES E7014) THE OPERATE TIME (S NOT APPLICABLE,
. HOWEVER, TIME DELAY AT ZERO TIME DELAY SETTING SHOULD NOT EXCEED 200 MILLISECONDS.

NOTE #i, SINCE THIS IS THE TIME DELAY MODE FOR OFF DELAY RELAY (SERIES E£7024) RELEASE (RECYCLE) TIME IS NOT
* APPLICABLE. HOWEVER, TINE DELAY AT ZERO TIME DELAY SETTING SHOULD NOT EXCEED 200 MILLISECONDS.

NOTE #3 THE TIME DELAY VALUES AS STATED IN THE BASE LINE TEST SUMMARY SHEETS DO NOT REFLECT TRUE SET POINT DRIFT,.
. THIS 1S BECAUSE, IN ORDER TO PROPERLY CONDUCT MANY OF THE OTHER BASELINE FUNCTIONAL TESTS, IT WAS
- NECESSARY TO REMOVE THE TIME DELAY BY TURNING THE (TIME DELAY) REGULATING DIAL TO THE ZERO SETTING, THEN
RETURNING SAME- TC I1TS APPROXIMATE PREVIOUS SETTING FOR THE NEXT TEST SEQUENCE.
. DUS TO THE INTRODUCTION OF THE DIAL SETTING ERROR THE ACTUAL TIME OELAYS WERE RECORDEO ONLY.
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DATA - BASELINE FUNCTIONAL
TESTS FOR
ACTUAL TEST DEVICES

NOTE: 1. SEE FIGURES 1 AND 2, PAGES 13 AND 14 OF THIS REPORT FOR
OPERATING SPECIFICATIONS FOR BASELINc TESTS.

* 2. FOR PROCEDURE AND ADDITIONAL INFORMATION SEE WYLE TEST
. REPORT NO. 43706-2 VOLUME 1, SECTIONS l,lll,V Vi, X,
AND XI.

THE FOLLOWING CROSS REFERENCE CORRELATES OLD TO NEW NUMBERING SYSTEMSE.

i

AS STATED IN WYLE o AS STATED IN AMERACE
TEST REPORT NO. 43706-2 TEST REPORT NO. ES-1000
(OLD CATALOG MODEL NO,) (NEW CATALOG MODEL NO.)
7012ACE E7012AC001
7022ACE ” E7022AC001
7012PCE ’ £7012P2001
7022PCE | E7022PC001
*  TO14ACE : E7014ACO01
T024ACE ’ ET7024AC001
7014PCE E7014PC001
. 7024PCE. - - E7024PC001. .
]
TES ) "
f”“]fCONTROL PRODUCTS AMERACE CORPORATION T REPORT NO ES-1000
DIVISION - CONTROL PRODUCTS DIVISION o
(m-oc\xo UNION, N J. 07083 REV. A J'SHEET 15 9F 103 °
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NOTE: 1. THESE DEVICES ARE SPARES AND WERE AGED TO POINT SHOWN FOR
USE IN CASE OF ACCIDENTAL DAMAGE OF ACTUAL TEST DEVICES.

. _ALSO, THESE DEVICES MIGHT BE USED BY AMERACE IN POSSIBLE |
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FOR DETAILED PROCEDURE AND ADDITIONAL INFORMATION SEE WYLE TEST

SEISMIC TEST DATA
SUMMARY

REPORT NO. 43706-2, VOLUME I, SECTION Vill,

THE FOLLOWING CROSS REFERENCE CORRELATES OLD TO NEW NUMBERING SYSTEMS:

AS STATED IN AMERACE
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SEISMIC TESTS SUMMARY

The artificially aged devices were subjected to simulated seismic
vibration, which verified each individual device's ability to pexform
its required function, before, during, and/or following design basis
eathquakes.

Using a Generic Required Response Spectra (RRS) for control systems
purposes for the majority of nuclear power plant locations in the
continental United States as a Guideline, the devices should have met, |
exceeded, and/or established their own fragility levels. |

The relays were tested in the following electrical states.

(a) Non-operating Mode (Relay coil deenergized -~ off-delay relays
timed out).

(b) Ope§ating Mode. (Relay.coils.energized - on-delay .relays timed 1
out). .

(¢) Transistional Mode (Relay time delay) with nominal rated voltage,
less 10%, applied to coils. Relays timed out twice during seismic
test,

] . | ConDITIONS OF SEISMIC TESTS:

Value of Damping used - 5%

Device Mounting - Vertical only (Rigid Test Fixture)

Mode of Vibration - Identical (Dependent) biaxial inputs (45° Thruster)
Seismic Input - Random multifrequency (Spaced at 1/3 octaves over a
range of 1-40 Hz). 30 second duration.

SEISMIC RESPONSE

The three figures for each type relay as specified below represent the
actual vertical and horizontal test response of the relays in their
three (3) electrical states. Using the Failure Criteria specified,
.1 .. these values were dexived by, combining.the lowest Test Response.Spec-. i
PFeTt R el e UPRS) value's ‘from thé “Four - (4)" tést orientations and multiplying &
that composite value by .707 due to the 45-degree inclination of the (
test machine. Also, superimposed on the graphs are: (1) The Standard
Response Spectrum (SRS) for relays per IEEE Standard 501-1978 which
gives a specific zero period acceleration "G" level for each of the
Zelay states, and, (2) The Required Response Spectrum (RRS) which was
used as a guideline and artificially created by Coqﬁrol Products Div.

i e e lasta goalroX maximum ctest dlevel.s I

.
) h’. . 4
1

L, . , . .
, .
. .o a e . I . R o s 3 : . e Fre. - ‘. k. ) . H
g btivi Y i e SRR gUre's 3935, Y0 A& 5 i Modedr BAOL Qiveatrye Fosd i vta o2 pdaets 500 A MR Wm0 SR
- ), B e et . . . . . N - .
PRI I T e - R L P [T PR L I TR B L NN N A T L aagye a8 g v g v TE .
6, 7 & 8 Model E7022

(0 9, 10 & 11 Model E7014
12, 13 & 14 Model E7024

AMERACE CORPORATION TEST REPORT NO.

9| CONTROL PRODUCTS | (conTROL PRODUCTS DIVISION ES-1000
[';’13[; [/ f!prjSlo,N Tt o } s O =

i) wae ;-,,U_NJON-.N_.-J.,;one_q ESFOT REV."A ,.~, = SHEET ﬂ OFQ_S j

J1es el 3 VR Ghertco







L gressive-intréments (of ~approXimately. “10% TéveTs) luntil~the mal-=" 7

. ' - ¢ 0 £ . - .. A - »
. vto.. NI « » e i A0 Lol Ve e, P TR Y o 0 e > CX I I S T TS5 JR S Y LR SRS oy B
- ;:-;'.' s Yoot .‘-;.f_g.' 5,0 T4 }f,'?.‘-,:“:k'... o :{':"'4". .,\".\' < '\‘s"."", ',‘r,"b_"--:“‘»’."i.""’i"-‘?' LTI ".'f‘.b'-;,._-(,': "":-" R Q:"'. 5.. s _'..'--,,u!-.-,'..',:-.-:,.\,"\fm-y:_‘ .
A H v e . » . . . . . S ey ey e )
. nl .
et

BRIEF TEST DESCRIPTION

The test machine was inclined at 45° to the horizontal plane to simu-
late two-axes excitation. In order to orient the test articles to
their normal service position, they were placed on a 45° Rigid Test
Fixture. This arrangement gave the input motion equal vectors in the
vertical plane and in one horizontal direction. The relays were -
tested in four horizontal orientations.’' This was done to test for the
in-phase and out-of-phase conditions of the test items. This me thod
of test input is recognized as an acceptable alternative to true
biaxial excitation in Section 6.6.6 of IEEE Standard 344-1975.

FAILURE CRITERIA (CLASS 1E FUNCTIONS MONITORED DURING SEISMIC TESTS)

(A) Non-Operating Mode (Relay coils de-energized) Normally closed
contacts for chatter in excess of 1 millisecond with 28 vdc at
a amp applied to contacts. Normally open contacts for false
transfer of 1 millisecond or greater with 28 wvdc at 1 ampere
applied to contacts.

(B) Operate Mode ‘(Rélay‘'cdils energized) Normally open contacts for’
chatter in excess of 1 millisecond with 28 vdc at 1 amp applied
to contacts. Normally closed contacts for false transfer of 1
millisecond or greater with 28 vdec at 1 ampere applied to con-
tacts. ’

(C) Transitional Mode '(Relay operated for time delay) Failure of -
the relays to time-out twice. Note: Relays set for approximate-
1y -10 seconds time delay.

NOTE: Nominal rated voltage less 10% applied to relays coils during
operate and transitional modes..

FRAGILITY LEVEL

Device fragility level was obtained in the following manmer:

Using the Failure Criteria as described, all relays were first sub-
jected to the artificial RRS acceleration level. If a relay failed
to meet its ClassiE function the testing was continued, but at re-
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PR TR AT
.
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function ceased. The level at which fault free operation of the relay
ha% been established was documented as the fragility level of that
relay. :

TEST RESPONSE

-.The'.test responses, whigch exceed. . the. artificial. RRS: level . and..stated .. -.-}% .
‘as- such are not device fragility.levels-'but are- highestr values' tested ¢-
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Figure 4. Model E7012, Response Spectrum, Operate Mode
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50°F ,". 2.07 N 4 2.06 4| .z.3
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PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT..
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SUMMARY SHEET
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3. FOR REPEAT. ACCURACY DEFINITION SEE FIGURES 1 AND 2, - _.°
~ PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT. .
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3, FOR REPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2,
. PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT. :
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MINIMUM VQLTAGE USED 9’5 V.OC

.‘r‘i-f) S

lLMUM ,,VO;.TAGE usso./s yoC.,

. ,-_».

S, e
:vf*. % v..-
.

.- PAGES 13 AND 14 RESPECTIVELY OF THI!S REPORT.

- e ‘\_L-..-'

e L7

pb-." l "*:A -‘d/'.,; ‘ sm o8 ;" \v- ;" ..#-

! Q- . * s,
Wt et

o?
LR I

mp——

PREPARED BY ("’/ Kﬁu.«o«/vg

-DATE e-28-80

CONTROL PRODUCTS
.. DIVISION.: v

)s

h

Paurs v 2t UNION, N J.- 07083

AMERACE CORPORATION
CONTROL PRODUCTS DIVISION

k..a)'

TEST REPORT NO.

ES- 1009_

~~ IREV, B~ | SHEET B3~ OF 105~ '}




4 =8

v



HOSTILE ENVIRONMENT TEST DATA
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TEST ITEM NO. __ 2 ' ‘
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oechle ey | THE by Gt | TE Bk | sty
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2. AVERAGE TIME DELAY IS AVERAGE OF FIVE (5) CONSECUTIVE READINGS.

FOR REPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2, . _.
PAGES 13 AND 14 RESPECTIVELY OF TH1S REPORT. . >
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TEMPERATURE MINIMUM VOLTAGE TEST § MAXIMUM VOLTAGE TEST
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3. FOR REPEAT. ACCURACY DEFINITION SEE FIGURES 1 AND 2, :
- PAGES 13 AND 14 RESPECTIVELY OF TH1S REPORT.
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HOSTILE ENVIRONMENT TEST DATA

SUMMARY SHEET

MODEL NO.
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TEST ITEM NO. /
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TEMPERATURE || MINIMUM VOLTAGE TEST | MAXIMUM VOLTAGE. TEST
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FOR REPEAT ACCURACY DEFINITION SEE FIGURES 1 AND 2,
PAGES 13 AND 14 RESPECTIVELY OF THIS REPORT.
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- 150°F 43S 0.3 Sw3 0.5
165°F | 52 oy /436 03
172°F /28 0.2 1 r32 22
H

NOTES:
T, _':...v!.g
26

*

’
.

-
0%

MAXIMUM VOLTAGE uséo R f

: """\\‘\" ‘l‘ }."’tl" ‘

_TEMPERATURES, STATED., ARE AT, :95% :RELATANE, Humonv. o s

Y "

AVERAGE TIME DELAY IS AVERAGE OF FIVE (5) CONSECUT!VE READINGS.
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THE FOLLOWING CROSS REFERENCE CORRELATES OLD TO NEW NUMBERING SYSTEMS:
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V% HERS A
k d

¢

2.2

2.0 LIMITATIONS OF TEST RESULTYS.
Since.it:is: not,possible ,-td:defipa the: conditions for svery-cone:m"4..

NOTE

in the following information, reference will
also be made to IEEE STD, 501-1978 (XEEE
Standard for Seismic Testing of Relays)

ceivable application for releys, those parameters, which in
giggtice encoampass the majority of applications, have been speci-

If this data is not epplicable to a particular requirecment; then
proof testing must be performed for that particular case, X
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TITLE CHECKE S
MODEL E7012/E7022" |Z. K s | 5-/5/50 SAFETY
. - 3 . .- [APPROVED | > :
SERIES TIMING RELAYS | &' Rssal | 2/9/50 RELATED
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REVISION INDEX

"ECO. . |REV  SHEETS EFF. DATE ECO |[REM  SHEETS EFF, DATE
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REVISION !
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1.0 PURPOSE ]

" 1,1 The purpose of this specification is to define the performance
characteristics of Control Products Division of Amerace Corp. (CTP)
Agastat®relays identified herein. The performance characteristics

*,-stated were.derived:from the‘results of a qualification test pro- .
* gram, which was designed to measure the performance of the devices
under normal and abnormal (Design Basis Events) conditions as spec~
ified. The qualification test program used was in accordance with
the requirements of IEEE STD, 323-1974 (IEEE Standard for Qualify-
ing Class 1E Equipment foxr Nuclear Power Generating Stations) and
. I1EEE STD, 344-1975 (IEEE Recomuended Practice for Seismic Qualifi-
cation of Class 1E Equipment for Nuclear Power Generating Stations)
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2.3

ARSI D

The data documented in this specification applies only to Agastat®

relays mounted igid test fixtu and does not apply to relays
msounted on switc ards, panels or any structure,

It 4s the responsibility of tho power system facility designers to
combine data on seismic and envirommental periormance oi the relays
to arrive at an acceptable equipment design for a particular applie-
cation, . -

2.4

N

NOTB

Control Products Division of Amerace Corpor=
ation does not recommond the use of its
products in the containment areas of nuclear
powar generating stations.

3.0 QUALIFICATION TEST OUTLINE,

3.1 AGING SIMULATION., (10 yoar or 25,000.operations qualified .1ife), -

" The following sequence of tosts. was gerformed on Agastat®devices
identified herein (prior to seismic fragility testing). The sole
intent being that the combination of these tests, with applied
margins, defraded the relays and their related hardware to a state
which constitutes the equivalency of their end of service con-

. dition to satisfwo aging requirements of IEEE SID. 323-1974
and IEEE STD, 344-1975, .

35.0.1 Azing Sequence.”

(a) Radiation Aging. (2.0 X 10° rads integrated dose,) This
. dosage is considered to be of sufficient integrated: ex-
posure, with margin included that exceceds the adverse
plant oporatinflrcquiromants for areas outside the recactor

containment building. Mainly the auxiliary and control
buildings. :

Cycling with Load Aging, (27,500 operations with one set
o¥ contacts loaded to 120 vac, 60 Hz at 10 amp or 125- vdo
at 1 amp, which is rated load.) The objective of this
test was to operate tho devices at an accelerated rate
wvith contacts loaded, The intent being to exceed by 10%
the amount of mechanical operations the relays will see in
sorvice, Also, by loading the contacts, the wear at the
end of the test should exceed their normal end of qualified
11fe conditions, .
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(o) Temperature Aping, (100°C for 42 days)
’fﬁ%a test suBiected the relays to an artificially elevated
temporature (100°C) for an extended period of time

(Forty two (42) days), The device performance was meas-
ured before and after the thermal stress. Negligible .
degradation in device performance stands as evidence of
canability to handle the thermal aging requirements of
Class 1E. applications, .

. (d) Seismic Aging. Since this was basically a fragility type
. . . test, sufficient interactions wore performed at levels
. lass than the fragility level of the devices in oxder to

) . " satisfy, with required margins, the seismic aging require-
. ' ments z IEEE STD. 323-197§ an& IEEE STD, 364—19;5. )

3.2 BASELINE PERFORMANCE TESTS. '

3.2.1 In addition to the aging tests, a series of baseline tests were
conducted before (in order to establish a data base) and then
immediately following each aging ssquence, with the purpose
being to.measure the effects,.if any, on the various devices. .,

newmae wasangis 5

3.2.2 The basoline tests consisted of:
(a) Pull-in Voltage

(b) Drop-out Voltage i _
«« ‘< (e)- -Dielectric Strength at 1650.vac, 60 Hz. . - S N IR

0 (d) Insulation Resistance at 500 vdo ) J(
“ (e) Operate Time {Milliseconds) ’
(£) Recycle Time (Milliseconds) ",

(g) Tiwme Delay (Seconds)

(h) Repeatability (%) .

(1) Contact Bounce (M:llliae.cond- at 28 vde, 1 ampere) q
(j)' Contact liesiatancé (Milliohms at 28 vdc, 1 ampers)

3,2.3 The data from these tests was measured and recorded. This data
was used for comparison to functional data throughout the qual-
. . . ,.ification test program to measure any degradation in the per-

3o s - -.:.-'._ : IS a "Ee ";iomdh,g'pi-bﬂidthm:r_e' ay“'f': ,.:: _‘,j;.:;"s,._‘-\".:-.y-uW-,- . ‘,;.,;.‘;‘-‘s T,_-:_;'.;;..» Semy hliew fuse L:_-';..j ;j-’:.ﬁ_- .

3.3 SBISMIC QUALIFICATION (IEEE STD, 344-1975 and IEEE STD, 501-1978).

3.3.1 The artificially aged devicas were subjocted to simulated seise
mic vibration, which verified the individual devicé's ability
to perform its required function, before, during, and/or follow-
ing design basis earthquakes, ‘
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3,3,2 Using a Generic Required Response Sgectra (RRS) for control

3.3.3

. systems purposos for the ma{ority o

muclear power plant
locations in the continental United States as a Guidelino the
devices should have met, exceeded, and/or established their own
fragility levels. )

The relays were tested'in the following electrical states.

(a) Non-operating Mode (Relay coil deenorgized - of f-delay
relays timed out).

(v) m:ating Mode (Relay coils energized - on-delay relays
: nd' out).with nominal rated voltage less 10%.applied to
coils,
(c) Transitional Mode (Relay time delay) with nominal rated
voltage, less 10%, applied to coils. Relays timed out
twvice during seismic test. .

?.‘ HOSTILE ENVIRONMENT,:

BENEY

3.4.2

3.‘.3

3.4.4

w51 1OPE, SOPF, 1109F, 130%F, 1502F, A654F ;ands 1721

The relays are not recommended for use in the actual reactor
‘contdinment’ area, but'are” intended mainly for use in-the aux--
iliary and control buildings. Therefore, in lieu of a loss-
of-coolant accident (LOCA) test, a hostile enviromment test
was performed,

After simulated aging and seismic fragility testing, a combin=-
ation temperature/humidity and undexr/over voltage test was -
conducted.in order to demongtrate that the devices will function

‘under adverse plant operating’ conditions even after having. -

undergone all the aforementioned aging simulation and seismic
qualification testing.

The relays wore ogerated at minimm and maximm voltage
extremes; 85 and 120 percent of rated voltage for AC devices
and 80 and120 percent of rated voltages for DC devices.

_ Plus 10% was added to maximm rated volta%e)n

to satisfy margin requiremonts per IEEE S
. 323-197&.y 8 qu pe

Five (5) minimum voltage and five (5; naximum voltage operations

were performed (time delays recorded) in each of the fgglowing

environmental conditions: 95% relative humiditg at 40°F, 50°F,
‘o, R

e

" Plus 15°F was added to maximm use temperature

(156°F) to satisfy the maggin {
IREE.STD. 323_197-2'. axgin requirements of
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3.5

3,61

3.6,2

3.3 POST TEST INSPECTION | .

3.6 QUALIFICATION TESX SUMMARY.

-(4) Baseline Test (Ropeated)

4,0 DEVICE INDENTIFICATION ] .

Upon comgletion of all testing, each relay was thoroughly
inspected, The condition of mechanical and electrical parts
and the relay case was recorded,

.The Baselins Performance Tests (Para. 3.2) \nro'conducted
before and after each special test in order to measuzre and
record any effects on the various devices. .

The Qualification Test was conducted in the following -
sequence, . '

(a) Baseline Test (Initial)

(b) Radiation - Aging Test

(c) Baseline Test - (Repeated)

(d) Cytling ¥ith Load’- Aging Test
(¢) Baselina Test (Ropeated)

(£) Temperature - Aging Test R
(g) Baseline Test (Ropeated) . |
‘(h) “Selanic Aging ‘and Qualification Test

(3) Hostile Environment Test -~
(x) Baseline Test (Final)
(1) Post Test Inspection

L% 78 |
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4,1 CATALOG CODE NUMBERS

!’Ci’guro 1 1llustrates the wethod of identifying, by catalog
code, the Model E7012 and 7022 series timing relays.

ay s »

o i+ #:25;ACTUAL MODEL NUNBERS ‘OF DEVICES -FRSTEDy-w g it ot e Tonnys o sl fed oo o
(a) X7012AC00% & R7012PCO01
(d) RE7022AC001 & E7022rC001
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S.1.1 Model E7012,
oo the coil (L.
time,

to its ful

5.0 RELAY DESIGN CHARACTERISTICS.

" 8,1 DESCRIPTION OF OPERATION.

During this period,
and 4-6) remain closed.
" normally closed contacts break and the
(1-5 and 2-6) make.
the coil is deenergized,
ously returns to is original
either during or after tho delay period, will recyc
It will thon provide a full-delay period

within ,050 second.
regardless of how often the coil voltage

upon reenergization,
is intorrugtod before
-delay setting.

(See Figure 2) Applyinf a continuous voltage to
a

1-L2)- starts a time delay
the normally closed contacts
At the end of the delay period, the

osition.

the unit has bee

The contacts romain in this
at wvhich time the switch instantane-

sting for the preset
5 (3-5

normally open contacts
position until

the coil,

Deenorgizinf ° :
e the unit

n permitted to “time-out"

T

TOTAL DELAY AS SET ON DIAL

U OO

vV

70|
ON
PICK

up

[N

A H P S L A ret) A T . ) LA
By ‘ : ENERGIZED
‘ ‘70’2._"9'_'-._' : DEENERGIZED
e ‘ CLOSED
MmN J(3-5)(4-6)] OPEN :
CONTACTS vo. |  tLoseo
“'5)(2'6)! OPEN

li .
'Y 8o

energized,

Jre e R g e My 0 IS R L

Model E7022  (See Figire 3) -Applying a vol
or at least ,050 gacond will instantaneously transfer
the switch, breaking the normally closed contacts (1-5 and 2-6)
end making the normally open contacts (3-5 and 4-6).
remain in this transferred
The time delay
zation, At the end of the de

Figure 2, Operation of E7012, On-Delay Relay-: ‘
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al position. Reenergizing the coil during the delay
;::iggxeinpoimodiately return the t:lmigg mechanism to a point
where it will provide a full-delay period upon subsequont de=-
energization, The switch remains in the transferred position.

1 o e . L2 . e,
m Tom ' :
. ON

% DROP %
ouT
. . TOTAL DELAY AS SET ON DIAL
]

> »~ENERGIZED: -+ -~ | -* *}-

570?2 LoIL DEENERGIZ2ED

OPEN
—— CLOSED' " °

.
.
- s e s ar ws o o
» - .

.
¥ [ N . . - cr
.

MAIN
CONTACTS

OPEN
CLOSED

Figure 3. Operation of 27022, Off-Delay Relsy,
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5.2 PﬁYSICAL CHARACTERISTICS.,
"$.2,1 Relay Dimopeiona (See Figure 4)
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“ | "QUALIFICATION TESTED FOR_VERTICAL OPERATION ONLY

"8.2,2

NOTE
Weight may vary slightly with relay
coii voltage spncif%ed. .
- .; :.*.3':. R A N L AN &) -‘_-.,“ BT AR SR ‘«_‘ K v,,." L R -:--:: e ral LA
5.2,3 als, Standard screw terminals (#8-32 truss head screws

Pigure 4, Model E7012 and E7022 Oiitlins and Dimension Drewing.

Approximate Woight. .
(a) Model B7012 and B7022 with-(AC) coils « 2,13 1bs,

(b) Model R7012 and EB7022 with (DC) coils - 2.25 1bs.

supplicd) are located on the front of the unit with permanont
schomatic markini Barrier isolation is des:lfned to accom=-
odate spade or ring tonfiue terminals with epacing to moet
industrial control specifications,
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5.3 OPERATING CHARACTERISTICS.

S5.2.4 Ad N

Basio models are furnished with
near incremsnts covering the range seleat-

5.3.1 Environmental Conditions. (Qualified Life)

PARAMETER MIN, NORMAL MAX.
Temperature (°F) 40 70-104 156
Humidity (R.H:. %). - 10 .40-60 .. 95
Pressure - Atmosgpheric on-
Radiation (rads) -- eme== | 2.0 X 10°(Gazma)

5.3.2

Operating Condjitiong. (Normal Environment)

NORMAL OPERATING SPECIFICATIONS REIAYS W/ . |.RELAYS W/
At patield b i (DC) COILS |(AC) COILS
Coil Operating Voltage, Nominal (Rated) As Spec As Spec

Pull-in (% of rated value) 80% Min, 85% Min,

Drop-out (% of rated value) 10% Approx. | 50% Approx.

Power (Watts at rated valus) 8 Approx, 8 Approx.
Relay Opsrate Tims '(In ms) A

Model E7012 N/A: N/A
Model B7022 50 ms Max. |50 ma.Max,
Relay Release (Recycle) Time (In ms)
' Model E7012 50 ms Max, |50 Ms Max.
. Model E7022 N/A N/A
Contact Ratings, Continuous
(Rosistive at 125 wde) 1,0 emp 1.0 emp
(Rosistive at 120 vac, 60 Hz) 10.0 emp 10.0 amp .
Insulation Resistance (In megohms at 500 vde)| 500 Min, 500 Min.
Dielectric (vmu, 60 Hz)

Betwoen Torminals and Ground 1,500 1,500
meys, t ol Batwaen, Non-cnnnoutod. ‘Torminats- - 15000 *iol 1 000° =
Repeat Accuracy (See definition in + 10% + 10%

Paragraph 5.3.2,1)
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3.3.2.1

5.3.2,2

Repeat Accuracy. Repeat Accuracy at any fixed temperature
is aeiInea as zRef. ema Part ICS 2-218.07); "The repeat
accuracy deviation (AR) of a time delay relay is a measure

of the maximm deviation in the time delay that will be
experienced in five successive operations at any particular
time setting of the relay and for any garticular operating
voltage or current." Repeat Accuracy is obtained from the
following formula: )

(ty = T,) Wherej T; = Maximum Time Delay

AR-IO.O

(Tl + Tz) T, = Minimm Time Delay

E7012 On delay on pull-in units with timing range of 3-30
min, and 6-60 min. the first delay will be agproximataly
15% longer than subsequent delays due to coil temperature

. .rise,

Dial settability with respect to
the indicum (Marking on the regu-
lating dials) is not included in‘
the agova.:epeataEIIgty value,

Dial Setting, The calibration markings, as with most timing

relays, are for convenience and to reduce the required time
for setting a relay to a specific value. However, relays
can be set very accurately by using the following procedure:

(&) Turn regulating dial (Located on the top of rolays to
correspond with value desired,

(b) Record one or more time delays. If more than one time
delay i8s recorded, average the results,

(¢) Compare the value obtained with the value required,
If value obtained is less than the value required,
turn refulating dial clockwise slightly to increase
time, f value obtained is greater than the value
reguired, turn regulating dial counterclockwise to

:g‘pcgﬁxge,t;qa..-ﬂi

I ELL R S . sy 4 &,
,,,,,, v T e Sy . L R I IR L W

(d). Rbpeéf atep; (b) and (c) as necessary until required
time delay is achieved.

5.3.3 Operating Conditionsg., (Abnormal Environment)
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S.4 SEISMIC RESPONSE,

S.4.1 Conditions of Selsmic Tests.
(a) Value of Damping Used - 5%
(b)
()

- «

»

(d)
Octavos Over a Range of 1-40

50‘02

of the test machine.
following: -

Hz).

LI

.ADVERSE OPERATING ‘ " " nen nwpw
I SPECIFICATIONS NORMAL DBB 'TA. DBE .B" DBE "C DBE "D
Temperature (°F) | 70-104 40 120 145 156
. Humidity (R.H. %) 40-60 10-95 10-95 10-95 10-95
Coil Operating Voltage:
% (% of Rated)
Model 27012 (AC 85-110 85-110-] 85-110 85-110 85-~110
° 7012 zAc;' 80-110 ) 80-110 80-110 90-110 90-110
Model B AC 85-110 85-110 85-110 85-110 85-110
o} k7022 : snc; 80-110 80-110 80-110 80-110 80-110
Seisaic Response ** — ' —
KOTZES )
"Te ALl ;:6.11; ma;' be oi)'or‘at;ci on intermittent duty ;:yélc;: at
voltages 10% above listed maximums (Intermittent Duty .=
' Maximm 50% duty cycle and 30 minutes "ON" time.)
** For Seismic Response see Figures 5, 6, 7 for Model E7012
. and Pigures 8, B end 10 for Model £70%2,

Device Mounting - Vertical Only (Rigid Test Fixture)

Mode of Vibration - Identical (Dependent) Biaxial Inputs
‘ . (45 Thrultotg

Seismic Input - Random Multifrequency (Spaced at 1/3 .

30 Second Duration,

Response Spectrum, -Pigures 5, 6 and 7 (E7012) and Figures 8
% and 10 (E/022) represent the actual vertical and horizontai
test responso of the relays in their throe electrical states, |
thé Failure:Criteria’ spscified 4n Paray.5.474. thess. values
woere derivod by combining the lowest test responso spectrun '
(TRS) valuos from the four test orientations and multiglyin
that composite valus by 0,707 due to the 45-degree inc

Also, superimposed on the graphs are the
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The GRS shepe (st 6 t dam,

) ing), Is defined by four points: pereen P

point A = 1.0 Hz and en sccelenation equal to
25 percent of the ZPA

point D = 4.0 Hz and 250 percent of the ZPA

point £ @ 16.0Hz8nd 250 percent of the ZPA

polnt G = 33.0 Hs and & level equal to the
ZPA.
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1EEE STD, 501-1

vectors in the vertical plane an

6,6.6 of 1EEE STD, 344-1975, ,

(a) Non-Operating Mode. (Relay coils deenergized),

to contacts,

(b) Qpoxate Mode. (Relay coils energized)

Normally closed contacts monitored for

* contacts,

epproximately 10 second time.delay,

“w v

LY "NOTR
' Nominal rated voltage less 10%
spplied to relay coils during

operate and transitional mods .
tests,

(a) The standard res?onse spectrum (SRS) for relays per
978, vwhich gives a specific zero periocd

acceleration "G" level for each of tho relay states

. (b) The required response spectrum (RRS), which was used as
‘ a guideline and was artificially created by Control
Products Division as & goal or maximm test level,

3.4, %ggmic Test Description. The test machine was inclined at
-dogrees to the horizontal plane to simulate two-axes ex-
citation., In order to orient tho test articles to their nor- -1
mal in-service position, they were placed on a 45-degree rigid ofe e cees o

test fixture. This arrangement ﬁave the input motion equal
in one horizontal direction.

The relays wore tested in four horizontal orientations,
was done to test for the.in-phase and out-of-phase conditions

of the test items, This method of test input is recognized as
an acceptable alternative to true biaxial excitation in Section

R WW "¥H'£1u"re' Ciiferid:” (Class YE functions monitéred during Selsmic
asts, . °

Normally closed contacts monitbred for chatter in excess
. of 1 millisecond with 28 vdc at 1 ampere applied to con-
! . .. ...-tacts, Normally open.contacts .monitored for false- transfer| -

: of 1 millisocond or greater with 28 vdc at 1 ampere applied

Normally open contact monitored for chatter in excess of

1 millisocond with 28 vdc at 1 ampere agplied to contacte,
alse transfer of 1

mnillisecond or greater with 28 vdc at 1 ampere applied to

‘(o) Irensitional Mode. (Relays opsrated for time delay)
Failure of the relays to timecut twice. Relays sest for o

This

) (3 ; . . ad [ LT L «
Cry . . ® ’ - o - KT Y T T ., - » A - )
e T R A T A S T - R DTN oy ancy RS LIRS L LU A WA A PR SRS REVH RETAERAS] £
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S.4.3 [;agili;f §§Vf1. (Model B7022 only) Device fragility level

wvas obtained in the following manner: Using the Failure
. Criteria described in aragraph 5.4.4, all relays wore first

. subjected to the artificial RRS acceleration level, If a

. relay failed to meet its Class 1E function, the testing was
continued, but at regressive increments (of approximately 10%
levels) until the malfunction ceased. The level at which fault
free operation of the relay had been established was documented

- as the fragility level of that relay.

3.4,6 Tegt Response., The test responses which exceodktho artificial
Rﬁg Ievef Eand are’ stated as such) are not the device fragility
levels but are highost values tested to, - - - -

.&.0 DESIGN LIFE. (Non-Nuclear)

The relays are actually designed to ﬁor&orn under ths conditions
given in the following paragraphs.

6,1 TEMPRRATURE RANGE,
<+ *(a) ‘Operating ‘temperatirs rangs 18 =207 to +165°F
" (b) Storage temperature rangs i =67°F to +165°F

NOTE

\...-The maximum shift in, the average of.three .: .. .. - ..
© ‘consecutive time delays taken at 477°F is
«20% at =20°F and +20% at +165°F,

. et .
L IE I

6.2 REPEAT ACCURACY.
6.2.1 ‘Rnpont,lccuracy at any fixed temperature is;
() £ 5% for time delays of 200 seconds or less.
(b) & 10% for time delays of 200 seconds or greater,

NOTE .
.+ - The first time delays afforded by Model
. E7012 relays.with "H" (3-30 min.) and "I

(6-60 min,) time ranges will be approximatel
15% longer than subsequent delays due to coi
“ei s ROTPOTALUTO . TLBO ou s, 1T ;

6.3 COIL VOLTAGE,

6.3.1 All coils may bs operated on intermittent duty'cyclou at vol-
. tages 10% above listed maximums, (Intermittent duty = Maximum
50§ duty cycle and 30 minutes “ON" time,

6.4 CONTACT RATINGS.
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. 6.4.1 Contact Capacity. {n A_gg.o;og. (Ro'lintivoyl.oadl) :

CONTACT VOLTAGE . MIN., 100,000 | Mm, 1,000,000
: OPERATIONS OFERATIONS
. 30 wde 15.0 7.0
110 wde 1.0 0.5
120 vac, 60 He 20,0 . 15,0
. 240 vac, ‘60 Hz 20,0 - =- * 15,0
480 vac, 60 Hz 12,0 10,0

. 6+4e2 Contact Ratings, UL,

Contact ratings as listed under the Underwriters Lab, cow-
-. ponent .recognition program fo0r..100,000-.operations; . .

- 10 8, Rosistive, 240 vac -
- 1/4A§gr;opover, 12} vac/240 vac

15 Amps, 30 wde :
5 Amps, Goneral purpose, 600 vac

- 7.0 QUALITY. ASSURANCE PROVISIONS.,: © o'’ & « fes w's o S
7.1 PROJECTED QUALIFIED LIFE,

‘ 7.1.1 Ten (10) yoars from date of manufacture or 25,000
whichever occurs first., (This statement does not
way the warranty on the relay.)

7.2 MAINTERANCE SCHEDULE.

7.2.1 Replacement of the device after 25,000 operations or 10 years
’ from date of manufacture, or before.

The date of manufacture can be found in the first four digits
of tho serial number which is located on the nameplate,

date code used is a four digit.number reflecting year and-
week of manufactures A -

Per Pole

erations, .
:Rtor in a:’ty

7.2,2

*k

Second two digits indicate week-

woor E7022PC001
coit 125V0DC  strial 7814 % #ux

EXAMPLE: Date code 7814; 78 indicates

1978, 14 indicates week of =~ -
April 3 thru 7 as year and e 1,5 70 15 SEC,
woek of manufacture. . U 1] '
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7.2.3 No field repairs or modifications are allowed. A complete
. relay must be ordered where spares are required,

7.3 QUALITY ASSURANCE,

73,1 anlig,* Af%ra'nce Program, Agastat"devicos are built and
controlle rough an established quality assurance progrem
thich is in accordance with the applicable requiremonts of
ANSI NA&5,2-1977; 10CFR21j; and 10CFR50, Appendix B,

7.3.2 Traccabili;§ Records, Device traceability records will be
) maintained by or a poriod of 11 years from the date of
* manufacture, - . . h

7.3;3 Configuration Control, The configuration code (See Figure 1)
- I8 a suffix to the wodel number and provides & means of identi-
fication and configuration control, When & Class 1 chango 1is
rocessed on the product, the configuration code will advance
'(’-001 to -002, etc.) and this specification will be revised if
necessary.

" §ob " QUALIFICATION TEST REPORT, ES1600,
7.4:1 The actual qualifiéation test regort, from which the data
. presented in this specification has been derived, can be

obtainsd from Control Products Division of Amerace Corp.
by ordering Test Report:Number ES1000,
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APPENDI X B

ESTABLISHED AND/OR VERIFIED
NUCLEAR SAFETY RELATED
PERFORMANCE CHARACTERISTICS

'FOR MODELS

.E7014/ET7024.

THE FOLLOWING CROSS REFERENCE CORRELATES OLD TO NEW NUMBERING SYSTEMS
AS STATED IN WYLE . AS STATED IN AMERACE

TEST REPORT NO. 43706-2 TEST REPORT NO. ES-1000

(OLD CATALOG MODEL NO.) (NEW CATALOG MODEL NO.)
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. .~ PRODUCT SPECIFICATION

1.1 THe purpose of this specification is to défine the performence
characteristics of Control Products Division of Amerace Corp. (CIP)
Agastait®relays identified herein. The performance characteristics
. stated ,were derived from the results of .a:qualification -test.pro-

Y gram, which was designed to measure the pexformance of the devices
under normal and abnormal (Design Basis Events) conditions as spec-
ified. The qualification test program used was in accordance with
the requirements of IEEE STD. 323-1974 (IEEE Standard for Qualify-
ing Class 1E Equigment for Nuclear Power Generating Stations) and
1EEE STID, 344-1975 (IEEE Recommended Practice for Seismic Qualifi-

LR
. - - d
- .

e
«

EEN R S
" In the following information, reference will ' .
also be made to IEEE STD, 501-1978 (IEEE - - "

h - Standard for Seismic Tésting of Relays) C

.
[ " . .
B

2.0 LDMOTATIONS OF TEST RESULTS, 3 . .

ofiof prr2eLiy, Since-it.48) Dot pogsible ’-t.osde.fi.ﬁe'fthe.'rc.ondi.tidns:fon"«-e'vefy".eoxi}-a'-* -

Geivable  dpplication’for relays, those parameéters, which in, .
g{éagtice encozpass the majority of applications, have been speci-~

4 —ae »

A v

DOCUMENT NO. PREPARE DATE _
E7014/E7024 | ,//Z . | #5320 NUCLEAR'
T o errirods | 2t | ps-00 | -
MODEL E7014/E7024  [SLfn 2 : SAFETY
SERIES TIMING RELAYS |&/ Ricgyel | 7-3-50 REL ATED
ROV .
CLASS 3IE &b° Y 4l sos-50 -
. . REVISION INDEX . .
ECO |ReEM SHEETS EFF. DATE eco |re SHEETS EFF. ~ | DATE
80-48 | D ALL - - 4=3-80 ] c e
REVISION
STATUS REV. |p »{D
* éheeTs™ | SHEET |1 |23 [4|5:1'6]7]8'|9|0[11[12|13]14]15]16{17[18]1920]21] 22|
1,0 PURPOSE "’ _ ) . o :

cation of Class 1E Equipment for.Nuclear Power Generating Stations)

2.2 1If this data is not applicable to a particular requirement; then
proof testing must be performed for that particular. case, ’
. CONTROL .PRODUCTS | .- amerace.corecnanon . | DOCUMENT NOugio14/€7024:
A f = U DIVISION - -se* |” CONTROL PRODUCIS DIVISION prtt= sl ot
. . « . Rl _ UNION,‘N.J. 07083 o R_EV. ,D 5,5.551;.1.0;: 22
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cation,

2.3 fhe data documonéed in this specification applios only to Agastat®
relays-mounted on ripid tost fixturog and doos not apply to relays
mounted on switch bourds, punuls or any structure, .

2,4 It is tho rosponsibility of the power system focility desipgners to
to arrive at an acceptable. equipment design for a particular.appli-

. 3,0 QUALIFICATION TEST OUTLINE,

data on seismic and environmental poriormance of tlie relays

NOTE - ;

Control Products Division'of Amerace.Corpor. femme s

ation does not recomuend the use of its
products in the containmont arecas of nuclear
powor generating stations.

[y
-,

. 3.1 _AGING SIMULATION... KIQ,yoa:.qr.25,000-Operationa,qualifdgﬁ»life). 1 B
" 7 ""The following sequence of tests was performed on Agastat®devices

identified hexein (prior to seismic fragility testing)., The sole

intent being that tho combination of these tosts, with applied

margins, degraded the rolays and their related hardware to & state

which constitutes the equivalency of their end of service con- i .
. dition to satisfy the aging requirements of IEEE STD," 323-1974

and IEEE STD. 344-1975, . : )

.

- Y . « » N ¢
Yo b ‘\'\ L oAy mr At gy e ¢,..-. .t ve v » %y ) - e . -,

(a)

()

=3:1.i Agigg,Sequeacé. ' ) ) .

. the amount of mechanical operations the relay will see in

1ife conditions

3
.
»"0,% e ny

Radiation Aging, (2,0 X 10° rads integrated dose,) This
dosage is considored to be of sufficiont integrated- ox-
posure, with margin included that excceds the adverse
plant operating requirements for areas outside the reactor
containment building., Mainly the auxiliary and control
buildings. .

Cycling with Load Aping, (27,500 operations with one set
o¥contactsloaded to 120 vac, 60 Hz at 10 amp or 125 vde
at 1 amp, which is rated load.) The objective of this

test was to operate the devices at an accelerated rate
with contacts loaded. The intent being to exceced by 10%

service. Also, by loading the contacts, the wear at the
end of the test should excoed their normal end of qualified

i»
. e » e et ® .
PPN it Ly O S0 LT BN PR Sl SR
it ame 2t e v
Tt . - - «

.o NOTE

10% mariin added to cycles (25,000
plus 105 = 27,500 operations)

.
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(o) Temperature Aging, (100°C for 42 days)
oy TE%& tost subjected the relays to an artificially elevated
"% . temporature (100°C) for an extendod period of tiwe

(Forty two (42) days). Tho device performance was meas-
urcd before and after the thermal atress. Negligible
dogradation in device porformance stands as evidonce of
canability to handle the thormal aging roquirements of
Class 1E. applications, .

(d) Seismic Aging. Since this was basically a fragility type
test, sufficient interactions were performed at levels
. less than the fragility level of the devices in order to

gatinsfy, with required marﬁins. the soismic agin; require= o BELERE IR
ments of IEEE STD. 323-1974 and IEEE SID, 344-19/5,

3.2 BASELINE PERFORMANCE TESIS.
3.2.,1 In addition to the egigg'tests, a sories of basecline tests were
conducted before (in order to establish a data base) and then

immediately following each aging sequence, with the puzpose
.. .z belng to measure.tye vffocts,y.if any, .on-the-various devices. : <} - *.f » * .~

. 3:2,2 The baselino tests consisted of:
“ (a) Pull-in Voltage
(b) Drop-out Voitago }
. :a(c)ﬂ-DiéIoctrio'étrengtﬁ at 1650 vae,”60 Hz e T E 'f.
) (d) Insulation Resistance at 500 vdo
(e) Oporate Time (Millisoconds)
(£) ‘Recycle Time (Milliseconds)
(g) Time Delay.iSeconds) ' o "
. (h) Repoatability k%) B o - :' ' N . i
(1) Contact Bounce (Milliaéconds at 28 vde, 1 ampere) o
(J) Contact ﬁesistance (Milliohms at 28 wdc, 1 ampere)
.,3.2,3 The data from these tests was measured and recorded. This data
. was used for comparison to functional data throughout the qual-
3.3 SEiSMIC QUALIFICATION (IEEE STD. 344-1975 and IEEE STD, 501-1978).
3.3¢.1 The artificially aged devices were subjected to simulated seis-
mic vibration, which verified the individual device's ability

to pexform its required function, before, during, and/or follow~
ing design basis earthquakes. j . )

., att aaeltn, o
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loocations in the continenta

own fragility levels,

relays timod out),

timed out),

twice during seismic test,
3,4 HOSTILE ENVIRONMENT,

test was performed,

seismic qualification testing,

extremes: 85 and

. 323-1974,

ations were performed

B

NOTE

*

IEEE STD. 323-1974,

A

. 3,3,2 Using a Gonoric Required Response Spectra (RRS) for control
. systems purposes for the maiority of nuoloar powor plent

United States as a Guidoliﬁg the
devices should have met, exceeded, and/or established t o{r

3.3.3 The relays were tested in the following eleotrical states,
(a) Non-operating Mode (Relay coil de-energized = off-delay

(b) Oporating Mode (Relay coils ensrgized = on-delay relays

(c¢) Transitional Mode (Relay time delay) with nominal rated
voltage, less 10%, applied to coils. Relays timed out h

..3.4.1..The.relays are not recommended- for use~in-the actual ‘reactor - - = +f.-* -~
containment area, but are intended mainly for use in the

3 auxiliary and control buildings. Therefore, in lieu of a !

loss-of-coolant accident (LOCA) test, a hostile environment

3.4.2 After simulated aging and seismic fragility testing, a combin-
ation temperature/humidity and under/over voltage test was W IV A

~ +, .-conducted in order to 'demonstraté-that 'thé devices will " - : ‘
function under adverse plant operating conditions even after
havin underfona all the aforemontioned aging simulation and

3.4.3 The teln&s wero'ogerated at minimm and maximum voltage ,
20 percent of rated voltage for AC devices
and 80 &nd 120 porcent of rated voltages for DC devices,

Plus 10% was added to maximum rated voltages
: to satisfy margin requirements per IEEE S1D.

3.4.,4 Five (5) minimm voltage and five (5) maximm voltage oper-
%time delays recorded) in each of the . .

o e 1.  following. environmental .conditions: ,.25%.rolative - humidity -af ., §: .oo:fimep 5o o

R ‘40‘1’;"50‘.??,“'70'?,'7.'90"?,'IlO’F,' 130%F, 150°F, 165°F ‘and '172°F, i :

1

Plus 15°F was added to maximum use temperature
(156°F) to satisfy the margin requirements of

[y
.
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+3.3 POST TEST INSPECTION

~ 3.3:1 Upon complotion of all testing, ocach tolay was thorou{hly
inspoctod. Tho condition of mechanical and oleotrical parts

M and the reslay caso was rocorded,
.3.6 QUALIFICATION TEST SUMMARY, i .
3.6.1 Tho Basolino Porformance Tosts (Para., 3.2) were conducted

beforo and aftor oach ogacial test in order to moasure and
record any effocts on tho various devices, -

3,6,2 The Qualification Tost waa conducted in the following

sequence,
(a) Basoline Tost (Initial)
(b) Radiation - Aging Tost
. -.{e) B
(4)
. (o)
D
..o e,
L)
" (1)
¢ )/
R ¢
(1)

I -
'''''

Cycling vith Load = Aging Test
Baseline Test (Ropoated)
Temporature = Aging Test

Seismic Aging and Qualification Test
Baseline Test (Ropoated)

Hostile Envitoxmont‘ Test

Bagelino Test (Final)

Post Test Insp;ot:lon .

4,0 DEVICE INDENTIFICATION
4.1 ' CATALOG CODE NUMBERS

4.1,1 Fz;gure 1 1llustrates the method of identifying, by catalog
the Model E7014 and 37026 aeries t;iming rolays.

J e 0% ,:. g l"-"' e n-.-'..~.
4 2 ACTUAL MODEL mmms OF m-:vzczs rssrzn.
(a) B7014AcC001 &'370141>coo1

(b) E7024AC001 & E7024PCO01

-

, Baspline Test, (Repeated) .. . .. T e e, s

«» Y B
ALY ‘.-‘a e.‘..‘
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5.0 RELAY DESIGN CHARACTERISTICS,
S.1 DESCRIPTION OF OPERATION.

S.1.,1 Model E7014 (See Figure 2) Applying a continuous voltage to
e co 1-L2) starts a time delay lasting for the preset

time, During this period, the normally closed contacts (3-5,
-6, 9-11, 10-12) remain closed. .At the end of the delay :
perfod,- the normally closed contacts break and the normally
open contacts (1-5, 2-6, 7-11, 8-12) make. The contacts remain
in this position until the coll s deenergized, at which time
the gwitch instantaneously returns to its original gosition.

_ Deenergizing the coil, either during or after the delay period
will recyclo "the unit within .075 second., ‘It will then provide
a full delai period upon reenergization regardless of how often
the coil voltage is interrupted before the unit has been por-
mitted to "time-out" to it's full delay setting,
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’ © “ “TOTAL DELAY SET ON DIAL

 ENERGIZED

. -
. 17014 COIL ! : :
) . 1014 Cont | |- e DEENERGIZED
. P
. — : e CLOSED :
» No(_:t ]
. MAIN (3-5)(4-6)) _J OPEN
. GONTAC‘I’S "'o l 1 b - CLOSED
2 o
1-5)(2-6 l
.(' 55(2 )i . OPEN
e i : ! cLosED "
mm. 9-11)(10-12),, __.' OPEN
CONTACTS :(" K.0. ): '-——-l CLOSED
W(7=-11)(8-1 B
[PARIS 2, OPEN

» [} i ~ - .
aL® ] ® A ® N P T AT (X e
sede N A varval S AR o Bt s el T NS N, Tl Y

Figure 2, Operation of E7014, On-Delay Relay

5.1.2 Model E7024 (See Figure 3) Applying a voltago to the coil
- or at least ,075 second will instantaneously transfer
the switch breakin§ the normally closed contacts 21-5, 2-6, °

7-11, 8-1:2’ and making the normally open contacts (3-5, 4-6,
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9-11, 10-12). Contacts remain in this transferred position as
long as the coil 18 enorgized, The time delay begins immediate-
1y upon deenergization. At the end of the delay period, the
switch returns to its mnormal position. Reenergizing the coil
during the delay period will immediately return the timing mech-
anism to a goint where it will provide a full delay period upon

subse esnergization. The :witch rezains in the transe-
ferre nition.
TOTAL DELAY AS SET ON DIAL
!
. B ENERGIZED
. ' . . ' -
€
. . 7024 con et DEENERGIZED
. . S ]
v Oypgy o . : L “open
- 1}
! =2 -mlzr::_v —ri_’—l_" CLOSED
' i ) ..
. oane SR SRR S B T A
jind CONTACTS .0 o
v Lgv [ e '
‘L $ ) . cLoSED )
OPEN
K . b cLosED
- L 1 . . ‘ - ' . - M
. LI H
. CoNTACTS l( N.
{ 1) ——orEn
. 1. ooz | -

- Pigure 3, Operation, o._f.87624, 0ff-Dslay Relay

S.2 PHYSICAL CHARACTERISTICS. - o T e
S.2.1 Relay Dimonsions. (See Figure 4)

5.2.2 Approximate Weight. :
(u) Model E7014 and E7024 yith (AC) coill - 2.43 1bs,

- - . RS
-..‘". "a,‘.

Y T Ndel 701k ind £7024 with (oc) éodls’~ 2,57 thi,

LS
'
-
¢
.
#

NOTE

Weight may vary slightly with
relay coii voltage specified.
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3 QUALIFICATION TESTED FOR VERTICAL OPERATION ONLY

3.2.3

L 2.4

‘ Pigure 4.

-dndustrial control specitications.

Nodel E7014 ahd E702% Outline and Dimension Drewing

erminals, Standard screw terminals (#8-32 truss head screws

auge are located on the front of the unit with permanent
schematic markings, Barrier isolation is designed to accom~
modate spade or ring tongue terminals with tpacing to meet

Linear Time Range Ad{ustment, ‘

be W N > -~
AR N o i
.

(n.) Model E7014 zelays arc available with lettet-calibrated il
Yur7vdfa¥e:'orily. <The upper-énd” of ‘the- ‘time ‘Fangad-in' thasa - v
’ Models may be twice the value spocified.in Figure 1.
(v) Hodol B7024 relays are furnished with dials calibrated
in linear increments covering the range selected.
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5.3  OPERATING CHARACTERISTICS.
" 8,3.1 'Environmental Conditions,

(Qualified Life)

" PARAMETER MIN, NORMAL * MAX, . -
Temperature (°F) 40. . 70-104 _.156
Humidity (R.H: 1.) 10 -  40-60 95
Pressure - Atmospheric e
‘Radiation (rads) - T e 2.0X IOS(Gmmna)

5.3.2 Operating Conditions.

(Normal énvifomneqf:)

b 9

NORMAL OPERATING SPECIFICATIONS RELAYS W/ RELAYS W/
- _ - _ (DC) coILS | (AC) COILS
Coil Operating Voltage, Nominal (Rated) As Spec As ‘Spec
' . Pull-in (% of rated value) 85% Min, 90‘7- }Iin.l
o T propecut’ (% of Tated value) | " | 104 Approx. | 50% Approx.
. Power (Watts at rated va.lue) 8 Approx. 8 Approx.
R Relny Operate Time (In ms) ; . '
"~ Model E7014; . NIK N/A
. . .-.7 Model E7024° '175 ms Max, |75 ms-Max,
Relay Release (Recycle) Time (In ms) 3 T ]
i Modol E7014 75 ms'Max, |75 Ms Max.
‘ “Model' E7024 AR/ N/A
Contact Ratings, COntinuous ' ) !
(Resistive at 125 vde) ° 1.0 amp, 1.0 omp
(Rosistive at 120 vac, 60 Hz). 10,0 amp . 10.0 amp
{ Insulation Resistance (In megohms at 500- vdc) 500 Min. 500 Hin.
Dielectric (vrma, 60 Hz) T R
; " Bétvoen Terminals and Ground 1,500 71,5000
Botweon Non-connected Terminals 1,000 1,000,
Repeat Accuracy (Seo dofinition in’ + 10% + 10%
. Cedenie Bop R e Paragruph 5 3 _2: ,)__f K3 -r-;,'s‘i.-_.'; X }1"‘.":«-‘""' EACIE LESC T RO

aepeat Accurac
ema Part IC

5.3.2.1 Repeat Accurac
is aoiInoK as iRo £.

at any fixed temporature
2-218,07); "The repoat

accuracy deviation "R) of a time delay relay is a measure

memcc conpomnon
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of the waximum deviation in the time delay that will be
‘experienced in five successive operations at any particular
time sotting of the relay and for any particular operating
voltage or curront.,” Repeat Accuracy is obtained from the
following formulas

' 100 (1 - T) Whore; T; = Maximm Time Delay
- i ———— .
. ha ('1'1 + '1'2) T, = Minimm Tixe Delay

E7014 On Delay on pull-in units with timing range of 1,5-15
min, and 3-30 min, the first delay will be approximately 15%
longer than subsequent delays due to coil temperature rise,

Dial settability with respect to
the indicum (Marking on the regu-
- .. . lating dials), is not. included in_ ... .
e wtatto mdr “the“above repeatabllity value.,

5.,3.2,2 Dial Adjustment, E7014 Each dial is calibrated with the
T ‘ etters throug E" with the symbol (A), which pre-
cedes the letter A", as the starting point, Between each
letter are three lines for fine adjustment. The setting
(A), vwhich precedes the letter "A" provides minimm time
. .. delay and the time.delay is incregsed gradyally until maxe
© U, v Y imum tiwe’ delay is attained at setting ME¥, After adjusting
: - the time delay setting, the relay should be operated elec-
trically two or threec times to check the time delay,

. 5.3.2.3 Dial Ad{justment, E7024 The calibration markings, as with
. * most timing relays, are for convenience and to reduce the
required time for setting a relay to a specific wvalue,

3 . However, relays can be set accurately by using the following
procedure: ,

(a) "Turn regulating dial (Located on top of relay) to
correspond with value desired,

(b) Record ons or more time delays., 1If more than one
time delay is recorded, average the results. :

(b) Compare the valus obtained with the value required. If
) value obtained is less than the value required, turn
e a o . fogulating dial clackvise slightly -to increage .time,... -
Freoe e Parae e, VB S ovalud obteiiod f's greater than 'ths’ value™ récordéd,
turn regulating dial counterclockwise to reduce the

(d) Ropoat steps (b) and (c¢) as necessary until ro ﬁirod
tigg dola_yp:l.s achieved, ] wy qa

5.3.3 Operating Conditions. (Abnormal Environmont) i

g

ot

)

LONTROL. PRODUCTS" DIVISION

13+ "% AMERAGE conposTion-r. +I 1| DOCUMENT NO. par s o5 -

L PAREICERY N R

ta 9 -
) IR XN
.t il

-
K

[} o

"

L g REYoi B SHEELZLAOR 22 o et ool
.TEST REPORT NO. :
AMERACE CORPORATION
CONTROL PRODUCTS CONTROL PRODUCTS DIVISION ES-1000
DIVISION - UNION, N.J. 07083 REV. - A. | SHEET-94_ oF 105 .




P



ADVERSE OFERATING |yomuy, | ppg *A® | DEE “B* | DBE "C* | DBE "D"

SPECIFICATIONS
" Tomperature (*F) | 70-104 - 40 120 143 156
_Humidity (R.H: %) |40-60 10-95 - | 10-95 | 10-95 10-95°
Coil Operating Voltage )
o (2 B Ratag) ortase .
- Model E7014 §AC} N 90-110 90~110- 90~110 90~110 90'=-110
. DC 85-110 85-~110 85-110 85-110 85-110 o AR

Model’ E7024 ?C; 90-110 90-110 90-110 | 90-110 | 90-~110
< (DC 85-110 85-110 85-110 | 85-110 | 85-110

Seismic Response **

-4

ROTZS

- Alll coils may be oporated on intermittent duty cycles at
voltages 10% above listed maximums (Iritermittent Duty =
Maximum 50% duty cycle and 30 minutes "ON" time.)

. %* Por Seismic Resgonse see Figures 5, 6, 7 for Model E701A
. and Figures 8, 9 and 10 for Model E70%4,

sea s . & . e PRI e, ® ¢ * n ass 73 N DT BV

* R A PR T A" WP LE T S TP anant Ber Beredd v e

5.4 SEISMIC RESPUNéEo‘
S.4.1 Conditions of Seismic Tests.
L+ . (&) Value of Damping Used - 5% .
(b) Device Mounting = Vertical'Only (Rigid Test Fixturs)

(c) Mode.of Vibration - Identical (Dopendent) Biexial input.
(45* Thruster

(d) Seismic Inpitt - Random Multifre oncy (Spaced at 1/3
Octaves Over a Range of 140 Hzc)l? 30 Second Duration,

35,4,2 Responso Spectrum, -Figures 5, 6 and 7 (E7014) and Figures 8
] ﬁa 10 (E7024).ropresent the actual vertical and horizontal
chn L st S e e u e, R8st -Tesponise of sthe.relays. in, their:thrag alectrical statoss i ™ L. . onpfs
' Using 'tho Failure Criteria ‘spocified in’'Para, 5.4,4 thosc Values S
wore deorived by combining the lowest test rosponse spectrum
(TRS) valuos from the four test orientations and multiplying
. that composite value by 0.707 due to the 45-dogree incgination
of tho tost machine. Also, superimposed on the graphs are the
. following:
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Figure 6. Model E7014, Response Spectrnum, Ofwrate Mode
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test fixture

ests,.

(a) The standard roagon
IEEE STD., 501-1978, which gives a
scceleration "G" lovel for each of tho relay statos

(b) The required response spoctrum (RR
a guideline and was artificiall
Procucts Division as a goal or maximum test level.

8,4,3 Seismic Test Decription. The test machine was inclined at
. %45-degrees to the EorIzontnl planc to s

citation. . In order to orient the test

mal in-service position, they were placed on a 45-degree rigid

vectors in the vertical plane an
The relays were tested in four horizontal orientations, This

was done to test for the.in-phase and out-of-phase conditions
of tho test items, This method of test input is recognized as.
an acceptable alternative to true biaxial excitation in Section

we seon -606e6.0F TEEE STO. 364ed975us . . wvre pinn e et o on]o
S.4.4 Pailurc Criteria., (Class 1E functions monitored during Seismic

»

This arranpgcment gaze th
n on

" (&) Non-Oporating Mode, (Relay coila‘dooneigized)

tacts,

.

LR

13 F ot
} LI V)

‘ Normally closed contacts monitored for chatter in excess

+ +« . -of 1 millisccond with 28 .vic at.l-:empore-applicd.to’con-".
Normally opon contacts monitored for false transfer
of 1 millisecond or greater with 28 vdc at 1 empere applioed
to contacts, . .

(b) Oporate Mode., (Relay coils enoréized)

o } Normally opon contact monitored for chattor in excess of
) ‘1 millisecond with 28 vde at 1 ampere applied to contacts,
-Normally closed contacts monitored for false transfer of 1
nilt:s:cond or greator with 28 wdc at 1 ampere applied to

* contacts. . .

(o) * Trensitional Mode, (Relays operated for time delay)

_Failure of the xrelays to timeout twice. Relays set for’
.approximately 10 second time.delay,

4 *oa . LY .
5 R P PR TR DO L
B mae P St T, gt vt

NOTE

, HMominal rated voltage less 10%
.- applied to relay coils during
operate and transitional mods

tests, .

. .
. e . I
(4 v . e L

se spectrum (SRS) for relays per

y created by Control
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specific zoro period
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" 8,4,8 gragilit¥ Level., (Model B7024 only) Device fragility level
. was obtained in the following manner: Using tho Failure

Criteria described in parnfraph 5.4.4, all rolays woxe first
) subjected to the artificial RRS accoleration level, If a

relay failed to meet it's Class 1B function, the tosting was
continued, but at rogf'tessive increments (of approximately 10%
levels) until the malfunction coased, The lovel at which fault
free oporation of the relay had been established was documented
as the fragility level of that relay.

" 3.4,6 Teat Rogponse, The test responses which exceed the artificial
. mé Ievof {and are statod as such) are not the device fragility
levels but ars highest values tested to. |

6,0 DESIGN LIFE. (Non-Nuclear)

The relays are actually dooiéned to intfou under the conditions
, given in the following paragraphs, .

A

. 601 TEMPERATURE, RANGE.. &, .. ..o e, Drer s s veriemnlse #t e ol on
. :

(a) Operating temperaturs range is =20°PF to +165°F
(v) Storage temperature range is «67°F to +165°F

i ", The maximm shift in tho average of three . -
toe : consocutive time delays taken at +77°F is
i ~20% at’=20°F and +20% at +165°F,

6.2 REPEAT ACCURACY. - o . Tl
- 62,1 Repeat Accuracy at ‘any fixed temperature is;
(a) & 5% for time delays of 200 ssconds or less, _
*(b) & 10% for time d'el‘ays of 200 seconds or greater.

SR NOTE

The first time delays afforded by Model .
. E7014.relays. with (1.5-15 min,) end
Lo (3-30 min,) .time ranges, will be approximately.. < ..,. ...
)+ 8y eliewed’ c15%7longer-than' mibsequent delays due to ¢oll ~" v
temperature risge.. ’

.
v,
~

e

’603 COIL VOL‘BKGE. *

6.3.1 All coils may be’ operated on intermittent duty cycles at vol-
. . tages 10% above 1listed maximums. (Intormittont duty = Maximum
SOi duty cycle and 30 minutos "ON" time.

«
Pl P
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-6.4.1 Contact Capacity, in Ag_pe;e— » (Ri‘alﬂltivo'l.oull)
CONTACT VOLTAGE ] ° MIN, 100,000 - MIN, 1,000,000
OPERATIONS OPERATIONS
* 30 wde N 150 . 7.0 -
) 110 vde . 1.0 ) 0.5 i
- ; 120 vac, 60 H'z q. 20,0 -15,0
" 240 vac, 60 Hz 20,0 _ 15,0
. 480 vac, 60 Hz - 12,0 10,0 . : .
'6.4.2 Contact Ratings, UL, :
- e ) T .Cmtact tatings. as listed under ‘the' Underwritera Lab. com- i N
ponent recogniticn program for 100,000 opexations;
10 s, Rosistive, 240 vac .
1/4A§gr§opower, 120 vac/240 vac
Per Pole
— 15 Ampa 30 vdc . ,
{ " -+ e,u 5 Amps,. General purpose, 600 vac " y
“7.0 QUALITY ASSURANCE PROVISIONS,
7.1 PROJECTED QUALIFIED LIFE i
- 7.1.1 Ten (10) yoars from dato of manufacturs or 25 000 o age::ai:il.mw,-
whichever occurs first. (This statoment does not alter in any
way the warranty on the relay.) . .
‘702 MAINTENANCE SCHEDULE. - - -
[ ]
7.2.1 Replacement of the device aftor 25,000 opezations or 10 yea::s
from date of manufacture, or beforo.
7.2.2 The date of manufacture can be found in tho ﬁrst four digits
’ of the serial number which is locatod on the nameplate. The
date code usod 1s a four digit number reflocting year and
g L. vnk of manufactu:e.‘ . .o
AR BN IR War o s Lora s Sl TR "'.':'.' *'.* **
Pirast two digita indicate year—,—r_
. Second two digits indicate woek
EXAMPLE: D ) - fuoon_£7024pC001
b 1578, 30 tnatcaton weck of . [ 1Z5VDC s Tgigwers
Aprii 3 thru 7 as year and TNE 1,5 TO 15 SEC.
week of mnnufacture. . . | u 2w
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' 7.2.3 No field repaira or modifications are allowad. A complete
- relay must be ordered whera spares are required,

»

" 7.3 QUALITY ASSURANCE.

7.3.1 @ali% Assurance Program. Agastat devices are built and
controlle rough an establishod quality assurance program
which is in accordance with the applicable requirements of °

ANSI N45.2-1977; 10CFR21; and 10CFR50, Appendix B.

7.3.2 Traceabili& Records., Dovice traceability records will be maine
) ; ned by or a period of 11 _yoars from tho date of manue
”mo- ‘ .

7.3.3 Configuration Control The configuration code (See I’igure
is %IE to the model number and provides a moans of identi-
ficat.ion and configuration control, When a Class 1 change is
rocessed on tho product, the configuration code will advance
i—OOI to =002, etc.) qnd this ppeci ication w:|.11 be xovised if

" necessary.’
7.‘ QUALIFIGATION TEST REPORT, BSIOOO.

7.4.1 The actunl qualification test regort from which the data
presented in this specification has boen dorived, can be obtain-
r e ed from Control Products Divinion of Amoruo COrp. by ordaring ’
v _rnt Roport Numbor ESIOOO. R , . .

¢
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