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NUCLEAR TEST CERTIFICATION

The information contained in this report is the result of complete and

carefully conducted tests and is, to the best of my knowledge, true and correct
i in all respects.

H. P. Thenpson ¢
Test Engineer

Subscribed and swoirn Lo before me this _{, _ day Off)Lck-\{,‘ 19 &

p \s-

Notary Public in and for the County of Norfolk S5, The Commonwealth of

Massachusetts.

\wxutk ﬁ’ YS‘mjak

My comnission expires S - Lb (i)

Quality Control: L«foLliAf{2~—~ épr‘ 6234{15{’ "
Malcolm E. Bell
Quality Assurance Manager
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ADMINISTRATIVE DATA

Purpose

The purpose of these tests is to determine the ability cf the series 20K
switches to conform to the qualification requirements of IEEE Std 223-1974 and
IEEE Std 344-1975 while the product is manufactured in accordance with ANSI/ASHE
NQA-1-1979. Thic is accomplished by subjecting the switches to the Qualification
Inspection requirements of Electro Switch Technical Publication LSC-Std-1000
Rev. 1 dated 2/15/78.

The testing consists of three parts:
1. Establishing the baseline by initial tests and measurements.

2. Aging the product to a simulated forty year life by subjecting the
product to radiation, temperature, humidity, and electromechanical
aging followed by seismic testing.

3. Final operational tests and inspections to verify that the product

did not deteriorate from the bzseline beyond accepted parameters or
tolerances.

Sunmary of Results

The result of the tests indicate that the series 20X switches do conform
to the Qualification Inspection requirements of ESC-Std-1000 Rev. 1 and thereby
meets the qualification requirements of IEEF Std 323-1974 and 1EEE Std 344-1975
and the quality assurance requirements of ANSI/ASME NQA-1-1979 (which includes,
by reference, the NRC regulation 10CFR50 Appendix B).

” A summary of the results is published on page 5. Complete test results
follow.

Specifications

IEEE Std 323-1974 IECE Standard for Qualifying Class 1E Equipment for
Nuclear Power Generating Stations.

IEEE Std 344-1975 1EEE Recommended Practices for Seismic Qualification
of Class 1E Equipment for Nuclear Power Generating Stations.

ANSI/ASME NQA-1-1979 Quality Assurance Program Requirements for Nuclear
Power Plants.

ESC-Std-lOQO Rev. 1 General Specifications for Rotary Switches and
Auxiliary Relays for Utility Applications including Class IE
Equipment Requirements for Nuclear Power Generating Stations.
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ADMINISTRATIVE DATA (Continued)

Manufacturer

Electro Switch Corp.

180 King Avenue, Weymouth, Massachusetts 02188

Material

Four samples of series 20K Instrument and Centrol Switches in accordance
with ESC-5td-1000 Rev. 1 using normal production processes and tools. The
samples are:

QUANTITY  SAMPLE NUMBERS

4

SERIES  CATALOG NUMBERS

1, 2, 3, 4 20K 20KB-1124A4

Test Laboratories

Electro Switch Corp.
180 King Avenue, Weymouth, Massachusetts 02188

Acton Environmental Testing Corp.
Acton, Massachusetts 01720

Arnold Greene Testing Laboratories, Inc.
Natick, Massachusetts 01760

Security Classification

The material is not security classified but all information and data
contained in this report is proprietary to Electro Switch Corp. and solely for
use by those persons responsible for evaluating the products tested for qualifying
purposes. The material is to be kept in a secure file or returned to Electro '
Switch. It is not to be copied or conveyed to others without prior consent.
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SUMMARY OF TEST RESULTS
Test Specification
ESC-Std-1000 Rev. 1
TEST] TEST SAMPLE RUMBERWUMBERTRUNGER
TEST LAB | PAPA, MOS.  ITCSTED!PASSED!FAILED
Visual & Mechanical Examination| A [4.6.] 1,2,3,4 4 4 0
Circuit Configuration A |4.6.2 1.2.3.4 4 4 0
Dielectric withstanding Voltage Sy
| 2200VRIIS, 60Hz for 1 min. A 14.6.3 1 1,2,3,4 4 4 0
Insulation Resistance
100 mcgeims min., at SCOVDC A }4.6.4 1 1.2,3.4 4 4 0
Contact Kesistancz
10 milliohms max. 20A A 14.6.5 1,2,3,4 4 4 0
Radiation Aging - 104 Rads A,C |4.6.6 ] 1 1 0
Temperature Aging
120 hrs @80°C A |4.6.7 taé : . v
Humidity Aging - 96 hrs @95% RH| A |4.6.8 1,2 2 2 0
|
Temperature Rise A [4.6.9 1,2,3,4 4 4 0
Endurance 10,000 cycles @
20A-600VAC A |4.6.10; 1,2,3,4 4 4 0
3A-125VDC
Seismic Vibration-ZPA=5g A,B!4.6.11 1,2,3 3 3 0
Dielectric Withstanding Voltage
2200VRMS, 60Hz for 1 min. | A [4.6.3 | 1,2,3,4 4 4 0
Insulation Resistance
100 megohms min. at 500VDC A [4.6.4 1,2,3,4 4 4 0
| Contact Resistance
10 milliohns max. at 20A A 14.6.5 1 1,2,3,4 4 4 0
Temperature Rise - 50°C max. A [4.6.9 152,34 4 4 0
Circuit Configuration A |4.6.2 1,2,3,4 4 4 0
Visual & Mechanical Examination| A [4.6.1 1,2,3,4 - 4 0

Test Laboratory References
A -Electro Switch Corp.

B - Acton Environmental Testing Corporation
C Arnold Greene Testing Laboratories, Inc.

NOTE: Data sheets are outlined in TABLE OF CONTENTS on page 2.
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EQUIPMENT LIST
SPEC. ‘ ! TYPE OR SERIAL OR | DATE OF
PARA. ECUIPHENT HANUFACTURER MODEL INVENTORY# CALIBRATION
4.6.1 |Vernier Caliper | Starrett 122 V-3 4/17/77
Vernier Caliper | Tumico 75-18 18VI1 4/17/77
4.6.2 |Oscilloscope Tektronix 5103N/D12 EG50 5/22/77
4.6.3 |Diclectric Test | Westinghouse 1366351-E | 5538476 With Use
Set . -
Voltmeter Ballantine 300 V1 7/26/77
Multiplier, Vm. | Ballantine 13002 V1B 1/25/78
Shunt Resistor Ballantine 604 Al7 7/18/77
4.6.4 |Megchmmeter General Radio 1862¢C EGF28 8/6/77
4.6.5 |Voltmeter' Ballantine 300D V8 10/17/77
Power Supply & | Electro Switch - - N/A
Resistors -
Ammeter, A.C. Westinghouse PA-151 All 10/19/77
Current Trans. Westinghouse PC-137 AlA 8/20/76
Voltmeter, A.C. | Westinghouse PA-151 V19 10/17/77
4.6.7 |Test Chamber Conrad FD822 6513 3/21/78
|Pcwer Supply & | Electro Switch - - N/A
Resistors
Ammeter, A.C. wWestinghouse PA~-151 All 2/17/78
Current Trans. Westinghouse PC-137 AlA 8/20/76
Voltmeter, A.C. | Westinghouse~ PA-151 V1§ 2/17/78
4.6.8 |Test Chamber Conrad FD822 6513 5/9/78
Oscilloscepe Tcktronix 5103N/D12 EGS0 10/13/77
4.6.9 [Voltmeter, D.C. | A.P.I. 4304 V27 1/31/78
. | Thermocouple Electro Switch - TH14 1/17/78
Selector® Box .
Ammeter, A.C. Westinghcuse PA-151 All 2/17/78
Current Trans. Westinghouse PC-137 AlA 8/20/76
Thermometer VWR Scientific| 61031-020 TH12 9/15/76
Thermometer Cenco 19245-2 THI 11/21/77
4.6.10|Power Supplics & Electro Switch - - N/A
Resistors .
Life Tester Electro Switch - 3 With Use
Ammeter, A.C. Westinghouse PA-151 All 2/17/78
Current Trans. Westinghouse PC-137 AlA 8/20/76
Voltmeter, A.C. | Westinghouse PA-151 V19 2/17/78
Ainmeter, D.C. Weston 9231 MG 12/1/77
Voltmeter, D.C. | Weston 931 V1l 1/31/78
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ENCLOSURE 1 DETAIL DATA

TEST PROCECURES AND DATA

The test data on the folluwing pages was generated to satis’y paragraph 4.
QUALITY ASSURANCE PRCYISIONS OF ESC-Std-1000 Rev. 1. The procedures of paragraph
4.6 Examination and tests were used to satisfy the requivements.
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