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Westinghouse Proprietary Class 3 EQTP(84)-019, Revision 2. Addendum I

1.0

2.0

3.0

OBJECTI VE

The objective of this supplenmental testing isto further verify the
isolation capabilities of the AR Relays.  Wstinghouse type AR Relays
are used as isolation devices between |E and non-1E circuits. Initial
isolation testing was performed at Westinghouse Nuclear Services
Integration Division (WSID) JTTC facility i nMonroeville, Pennsylvania
i n Novenber 1984.  The relays were tested for isolation between con

tacts and coil and between contacts as docuwented in EQTR(84)-019,
Revision 2 (Septenber 1985).

Suppl emental  testing was performed at Westinghouse Seco Road facility
i nMonroeville, Pennsylvania i nDecenber 1986. The relays were tested
for the isolation capability between the contacts and coil inl) open
contact (high voltage) node and 2) closed contact (high current) node
while the coil was being nonitored for any induced coil voltage.

EQUI PMENT TESTED

Testing was performed on Wstinghouse Type AR Relays identified as
fol | ows:

Quantit * Pol es Catalog * Style
y g

2 4 ARA40AR 766A025Q09

TEST REQUI REMENTS
3.1 General

Engi neering bench tests were conducted at \éstinghouse Seco Road
Assenbly and Test Facility. Two (2)relays were tested for isola
tion between contacts (non-1E Gircuits) and coil (IEGrcuits).

*The insulation resistance of each relay between all contacts
(connected inparallel) and coil (terminals connected together)

was measured and recorded using anmegoneter (500 VDC) before
tests.

Each relay was subjected to a prelininary dielectric test where
1000 VAC was applied between contacts and coil. Alarms were set
on the hypot tester at 1mA

(pen Contact Mbde (High Vol tage Testing)

Test voltages of 120 VAC. 240 VAC and 580 VAC were applied :.durn

to the open contacts (Figure 1) for one (1) nminute and the coil
was monitored for any induced voltage.
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3.2

3.3

4.0 TEST

4.1

Closed Contacts (High Current Testing)
A test voltage of 120 VAC was applied to the closed contacts
(connected i nseries).  A12.4 ohmseries resistive load (heater)

and a fuse (ISA) were used to limt the current throu?h the closed

c_on'%acts (Figure2).  The coil was again monitored for one (1)
m nut e.

Test Equi prent

A list of test equipment used for the isolation testing is
included i nthe test log book and i sprovided i nTable 1.

Monitoring Requirenents

The fol l owing paraneters were measured and recorded:
Insulation resistance between contacts and coil (P500 VDC)
Applied test voltage

[ nput current
I nduced coil voltage

PROCEDURE

Test Sequence
Data i sprovided i nTable 2.

4.1.1 Measure insulation resistance (at 500 VDC) between con
tacts and coil (de-energized).

4.1.2 Apply 120 VAC to open contacts (Figure 1)

4.1.3 Record paraneters after one (1)nminute (Table 2)
4.1.4 Repeat 4.1.2 and 4.1.3 at 240 VAC

4.1.5 .. Repeat 4.1.2 and 4.1.3 at 580 VAC

4.1.6 Apply 120 VAC to closed contacts (Figure 2)

4.1.7 Record paraneters after one (1)nminute (Table 2) or
until fuse bl ows.
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5.0

6.0

7.0

REQUIRE  TEST DATA

51 Alisting of all equipment used for test (Table 1).

5.2 Al test recordings (Table 2). .

5.3 Log book recording start -oftest, conpletion of test steps,
abnornal occurrences, deviations fromtest procedure, etc.

ACCEPTANCE CRITERIA'

Insulation resistance of greater than 1 megohm (at 500 VOC) between
contacts and coil.

Dielectric test - leakage current not to exceed Imh

TEST RESULTS

The AR Relays were tested according to the isolation test procedures in
Sections 3 and 4.

Insulation resistance measurenents were nmde on the relays
(between contacts and coil) at 500 VOC prior to testing. T%e
Insulation resistance was greater than 100 megohns which ~greatly
exceeded the acceptance criteria of 1 megohm

A prelimnary dielectric test was performed by applying 1000 VAC
across the open contacts and the coil.  Alarms were sef at Im on
the Hypot tester.  None of the Alarms were activated, indicating
}R&I the leakage current hetween contacts and coil was less than

Open Contact Node (Hgh Voltage) Testing

Atest voltage of 120 VAC was applied to the open contacts (Figure
1) for oneél)mnute. An induced coil voltage of 1.15 E-06 volts
was recorded. ~(Data Sheet 1).

A test voltage of 240 VACwas applied to the open contacts
(Figure 1) for one (1)minute. An induced coil voltage of 1.15 E
06 volts was recorded.  (Data Sheet 2).

A test voltage of 580 VAC was applied to the open contacts éFi gure
1) for one (1)ninute. An induced coil voltage of 1.17 E-06 volts
was recorded. (Data Sheet 3).

"perived from EJA Standard RS-407-A  (July 1978), Testing Procea..res for

Relays for Electrical and Electronic Equi pment
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Cosed Contact | ode@lhh Current) Testing

A test voltage of 120 VACwas applied across the closed contacts
for one (1)mnute. The current obtained through the contacts was
8.93 Ams. = The coil voltage after on: (J)ninute was 4. 98n.
After this test, the relays were disassanbled and the contacts
were visually ‘inspected. ~ No signs of deterioration of the
contacts were observed as aresult of this test (Data Sheet 4).

Additional Hg Current Testing

The relays were subjected to a series of test voltages. For Relay
52, the voltage was adjusted to 140 VAC to obtain acurrent of
10.38 Ams.  The voltage was then increased to obtain current
steps of approxi mitelkll lanp each (Data Sheet 5). After the final
current step (290 VAC to obtain 19.8 Awps), Relay #2 was
disassenbled. ~ Visual inspection of the contacts showed 25% of
cont acts had deterioriated (pitted) and all remaining contacts had
discol ored. How ever, the contacts did not burn open.

Relay 01 was also subjected to aseries of test voltages to obtain
current steps of approximately SAms each step (Data Sheet 5).
After the final current step (265 VAC, 19.8 Amps), the rela?; Wels
di sassembl ed. Visual  inspection of the contacts showed
discoloration of the contacts.  However, no pitting was observed.
It Isbelieved that Bl'm ng occurred on Relay 92 contacts because
the contacts were subjected to the higher currents for a Ionger
period of tine

9.0 SUWMARY

I'n conclusion, \estinghouse Type AR Relays have been tested as
isolation devices with tes;inﬁ docunent ed inEQTP(Sz&-Ow, Revision 2
"Isolation Tests for Westinghouse Type AR Relays ed in Auxiliary
Relay Racks" and EQTR(84).019, Revision 2, Addendum 1, "Isolation Tests
on \éstinghouse Type AR Relays (Supplemental Testing)".  Testing has
demonstrated  that under abnormal voltaﬁe and current conditions
}faults) occurring on the contact side of the relay, there.was no gross
ailure of coil/contact Isolation capabilities. he coil voltage was
monitored throughout all phases of testing and, although the Tinduced
voltages were quite small, evaluation of their ultimate acceptability
shoul d be based on the specific application of the AR relays.
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TABLE |
TEST TOCLS AND CALI BRATI ON

ENO | 861.050, Revision O TEST COVPLETI ON DATE 12/ 15/ 86
Nanufacturer Nodel (Description) Last Calibration Date
Fluke Temperature Probe 12/12/86

Fluke Diaital Multimeter

Keithley Diaital Multimeter 9/ 4/--b

Simoson Almmeter 7/1n/F
Westinohouse Ampmeter

Westinohnuse Test Bench

N/A Resistive Lnad (Heater)

AVR Hnot Test er
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TABLE 2
AR RELAY ISOLATION TEST
DATA SHEET 1- 120 VAC TEST (OPEN CONTACTS)

RELAY NOI  RELAY NO2

INSULATION  RESISTANCE 00 >1
(MEGOHMS)
APPLIED VOLTAGE (VAC) 120 120
INPUT CURRENT (uA) 471 5.2a
INDUCED COIL VOLTAGE (V) 114 115

Pace 8
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TABLE 2 (continued)
AR RELAY ISOLATION TEST
DATA SHEET 2- 240 VAC TEST (OPEN CONTACTS)

RELAY NO.1  RELAY NO2

INSULATION  RESISTANCE

>100 >100
(MEGOHMS)
APPLED VOLTAGE (VAC) 240 240
INPUT CURRENT (iA) 0.51 0.85
INDUCED COIL VOLTAGE (W) 114 1.15

Pace 9
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TABLE 2 (continued)
AR RELAY ISOLATION TEST
DATA SHEET 3 - 580 VAC TEST (OPEN CONTACTS

RELAY NO.I ~ RELAY NO2

NSULATION RESISTANCE
(MEGOHMS)

APPLIED VOLTAGE (VAC)
INPITf CURRENT  (uA)

INDUCED COIL VOLTAGE (uw)
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TABLE 2 (continued)
AR RELAY ISOLATION TEST
DATA SHEET 4 - 120 VAC TEST (CLOSED CONTACTS)

RELAY NO1  RELAY NO2

APPLED VOLTAGE (VAC) 120 120
INPUT CURRENT (Amps) 8.93 9.6

INDUCED COIL VOLTAGE (mV) 498 348
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TABLE 2 (continued)
AR RELAY ISOLATION TEST

DATA SHEET 5- HIGH CURRENT TESTS (CLOSED CONTACTS)

RELAY NO.1

APPUED TEST VOLTAGE

70 VAC
135 VAC
200 VAC
265 VAC

RELAY NO.2

APPLIED TEST VOLTAGE

140 VAC
150 VAC
165 VAC
180 VAC
190 VAC
210 VAC
215 VAC
230 VAC
290 VAC

INPUT CURRENT

5.28 Amos
10.11 Anmos
15. 13 Amos
19.80 Anpos

INPUT CURRENT

10, 38 Amps
11.0 Amps
12.0 Amos
13,0 Amps
14.0 Amos
15.0 Anps
16,0 Amos
17,0 Anos
19.8 Amos

2. 35nV
5.06mV
7.03mv
8. 63nV

2.57-V
2.80RV
3.26nV
4.5 mv
6.05MV
6.75mV
7.4.imV
7.93nV
8.50mV

INDUCED COIL VOLTAGE

INDUCED COIL VOLTAGE

Pace 12
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FIGURE 1: ELECTRI CAL CONNECTI ONS(OPEN CONTACTS)
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FIGURE 2 ELECTRI CAL CONNECTI ONS(CLOSED CONTACTS)
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