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Part21 (PAR) Event # 51915
Rep Org: ELECTROSWITCH _ Notification Date / Time: 05/10/2016 15:59 (EDT)
Supplier: ELECTROSWITCH Event Date / Time: 05/10/2016 (EDT)

Last Modification: 10/21/2016
Region: 1 Docket #: 99900833
City: WEYMOUTH Agreement State: Yes
County: License #:
State: MA :
NRC Notified by: LARRY FRIEDMAN Notifications: ART BURRITT R1DO
HQ Ops Officer: BETHANY CECERE JAMIE HEISSERER R2DO
Emergency Class: NON EMERGENCY ERIC DUNCAN R3DO

10 CFR Section: VIVIAN CAMPBELL R4DO

21.21(d)(3)(i) DEFECTS AND NONCOMPLIANCE PART 21/50.55 REACTORS EMAIL

PART 21 REPORTING OF DEFECTS AND NONCOMPLIANCE
The following is a synopsis of information received via fax:

"Various Electroswitch products - Series 24 Instrument & Control (Part #24XX, 24XXX, 243XX, 74XXX), Series 24
LOR (part #78XX), Series 24 LOR/ER (part #78XX), Series 24 CSR (part #88XX), Series 24 LSR (part #92XX),
Series 31 Instrument & Control (part #31XXX, 66XXX, 756XXX), Series 31 TR/LSR (part #93XX), Series 20 Cam

" (part #20KB, 20KD, 20LB, 20LD, 20MB, 20MD, 20MF, 20MG, 20PF, 20PG, 20PH, 20PJ, 20PL, 20PY), Series 20
Module (part #10XXX, 17XXX, 18XXX, 19XXX, 29XXX, 30XXX, 32XXX,38XXX,40XXX, 60XXX, 61XXX, 62XXX,
63XXX) [have a potential deviation (departure from the technical requirements included in the procure document)]

"It was determined on May 10, 2016 that Electroswitch does not have the capability to perform the evaluation to
determine if a defect, which could create a substantial safety hazard, exists.

"Any Electroswitch product that has a part number listed above and was sold as a Safety-Related Class 1E
product [may contain the deviation].

The two nonconformance issues are:
"Initial Product Qualification Tests for Dielectric Withstanding Voltage, Insulation Resistance and Contact
Resistance as defined in Electroswitch's ESC-STD-1000 Rev. 3 dated 9/3/1984 General Specifications for Rotary

Switches and Auxiliary Relays for Utility Applications including Class 1E Equipment for Nuclear Power Generating
Stations was found to be in contradiction to IEEE C37.90-1978 Relays and Relay Systems Associated with Electric

| 77
e
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"Electroswitch did not procure materials, parts, equipment and/or services from an Appendix B supplier nor were
applicable Commercial Grade Surveys, Source Inspections and Material Analyses performed for the following
materials: -

Precious metal blade overlay material

Red metal blade material

Precious metal overlay thickness of switch blade material

Molding compound of switch insulators (terminal decks and barriers)

Carbon steel for securing rods

Solenoids

Relays

Services (test labs) pertaining to product qualification

Electroswitch is attempting to determine which NRC licensees are potentially affected.

"The following personnel may be contacted regarding this notification:

Larry Friedman

Quality Assurance Manager

781-607-3309

Ed Reszenski

Engineering Manager

781-607-3341"

***UPDATE FROM LARRY FRIEDMAN TO DONALD NORWOOD AT 1656 EDT ON 5/11/2016 * * *

The following information was received via fax:

Below is the list of utilities (and plants where specified) which were notified of Electroswitch's decision to end the
Appendix B Quality Assurance Program: L

Ameren Energy

Dominion Energy

Duke Energy

Energy Northwest

Entergy Nuclear (Waterford 3 Nuclear)
Entergy Nuclear (Pilgrim Power Plant)
Entergy Nuclear (Indian Point Energy)
Xcel Energy (Monticello Nuclear)

MPR Associates for FPL

Nebraska Public Power (Cooper Nuclear)
Nextera (Point Beach Nuclear)

Xcel Energy (Prairie Island Gen)

Southern Power (Hatch)
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Southern Power (Vogtle)
TVA
TVA (Watts Bar Nuclear)

Wolf Creek Nuclear

Notified R1DO (Burritt), R2DO (Heisserer), R3DO (Duncan) and R4DO (Campbell) and via E-mail Part 21/50.55
Reactors Group. .

*** UPDATE FROM LARRY FRIEDMAN TO DONG HWA PARK AT 1617 EDT ON 8/25/2016 * * *

The following information was received via fax;

"Electroswitch is formally requesting a thirty (30) day extension to complete the evaluation by Sept. 24, 2016 in

order to provide detailed answers to the questions and provide any needed updates to the Part 21 notification
report.”

Notified R1DO (Dimitriadis), R2DO (Michel), R3DO (Cameron) and R4DO (Kellar) and Part 21/50.55 Reactors
Group via E-mail.

*** UPDATE FROM LARRY FRIEDMAN TO JOHN SHOEMAKER AT 1349 EDT ON 10/21/2016 * * *
The following information was received via fax:

"Subject: Response to questions about Electroswitch's response to the U.S. Nuclear Regulatory Commission
Inspection Report NO. 99900833/2016-201 and Notice of Nonconformance (Letter from Terry W. Jackson, Branch
Chief dated August 5, 2016." :

Notified R1DO (Cahill), R2DO (Masters), R3DO (Orth) and R4DO (Kramer) and Part 21/50.55 Reactors Group via
E-mail.
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ELECTROSWITCH

aEWITCHES & RELAYS
UNITOF ELECTRO SITOHCORR

180 King Avenue
Weymouth, MA 02188
Phone: 781-335-5200
Fex: 781-331-3798

Date: October 21, 2016

Attention: NRC Operations Center - # of Pages: 44 (including cover)

Company: U. 8. Nuclear Regulatory Commission

Fax# 301-816-5151

From: Larry Friedman
Quality Assurance Manager

Phone: 781-607-3309

Attached is the response to questions about Electroswitch’s response to the U.S. Nuclear Regulatory

Commission Inspection Report NO. 99900833/2016-201 and Notice of Nonconformance (Letter from Terry
W. Jackson, Branch Chief, dated August 5, 2016 .
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ELECTROSWITCH o SWITCHES & RELAYS
UNIT OF ELECTRO SWITCH CORP.

180 King Avenue  Weymouth, MAO2188 ®  Phone 781-335-5200 ® Fax 781-335-4253
October 20, 2016

U. S. Nuclear Regulatory Commission
NRC Operations Center
Facsirmile # 301-816-5151

Subject: Response to questions about Electroswitch’s response to the U.S. Nuclear Regulatory
Commission Inspection Report NO, 99900833/2016-201 and Notice of Nonconformance (Letter
from Terry W. Jackson, Branch Chief, dated August 5, 2016

Reference: 10 CFR Part21 Reporting of Defects and Noncompliance - Vendor Inspection of
Electroswitch Corporation Docket #29900833 (Event #31915)

To Whom It May Concemn;

Below are the questions and Electroswitch’s responses:
Question #1: Your documents that correspond to NON 99900833/201 6-201-01 show
differing test numbers on the product tags that do not seem to match the original test reports.

Four of the six samples are tagged from being from Test 2392-XX, but are tied to differing
numbered repotts;

Series 24 I&C - tag 2392-21 with report 2983.2

Series 24 LOR - tag 2393-21 with report 2083-3

Series 24 LOR/ER - tag 2392-5 with report 2983-3

Series CSR and LSR - tag 2983-1 with report 2083-3
Seties 21 1&C - tag 2392-7 with report 2392-6A

Series 20 CAM and 20M — tag 2392-12 with report 2970-2

Mmoo po oR

Please clarify or provide documentation that supports or correlates the test specimens to their
corresponding test reports.

Response #1; The test repotts and test tag numbers identified above have a parent/child
connection. The test repott covers the family of products whereas the test tag number is

associated with that specific model. Attachment A shows the various switch models which were
tested as part of the product family.

Question #2: Your documents that correspond to NON 99900833/2016-201-01 seems 1o

be missing Series 31 TR/LSR in Appendix B of your documents, Please provide the supporting
documentation for Series 31 TR/LSR,
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ELECTROSWITCH » SWITCHES & RELAYS
UNIT OF ELECTRO SWITCH CORP.

180 King Avenue & Weymouth, MAO2188 e  Phone 781-335-5200 ®

Fax 781-335-4253

Response #2: The Series 31 TR/LSR test report #8629-1 dated June 24, 2016 had been
inadvertently been omitted from CAR #16-010 (NRC Finding) revised 9-8-16. Attachment B is
the revised CAR, which includes the Series 31 RTR/LSR test report 8629-1 dated June 24, 2016.

Question #3: Your documents that correspond to NON 99900833/2016-201-01 shows
Series 20 CAM test documentation with a test specimen date code in 1977 (code 7740), but the
picture in the tag shows 12/7/1978. Please verify this information is correct and corresponds to
the correct documentation. If correct, please explain why they differ.

Response #3: The test specimen date code in 1977 (code 7740) on the Series 20 CAM
product is correct. It is the date (year/week) when the switch was built, The tag on the switch
-represents the date that the switch had begun its suite of tests. There were lags from when the
switch was built and when it had been tested. Because the (parent) t¢st report covered a number
of switches, the time from when the switch was built and tested had been lengthy.

Question #4: Your documents that correspond to NON 99900833/2016-201-01 have test
specimen date codes around 1977 or early 1980s. The reports are all from the late 1984, 1985
timeframe. Please expound on the significant time gap between specimens and reports. Also,
please verify which IEEE standards were used on the test specimens and which IEEE standards

are referenced in the reports and ensure the required IEEE documents, elther via license purchase
orders or via your certificate of conformances, were all met. |

Response #4: The test specimen date codes were between 1977 and the early 1980%s.
Because the (parent) test report covered a number of switches, the time from when the test
specimen switches were built and subsequently tested had talen a very long time, in some cases,
up to 6 years,

The IEEE standards, to which the switches were tested to conform, are identified in each
of the test reports (refer to Attachment A),

Question #5: Your documents that correspond to NON 99900833/2016-201-02 have not
addressed the services that were listed in the NON that were used to support the qualification
testing that was done, The NRC report listed three commercial testing services used without
supporting documentation: Acton Environmental Testing Corp. (radiation aging), Amold Greene
Testing Lab (radiation aging), and ASL (seismic). Please summarize the supporting _
documentation, verification, and/or justification for acceptance of the services used at the time of
qualification testing, We ate particularly interested in the evidence that establishes that the
services had the capability and traceability to support the qualification testing of Electroswitch's

-contro] switches and relays to ensure intended safety fimction performance at end of life and
following a design basis event, Additionally, are there other commercial services that were used
to support original qualification testing that were not evaluated?
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ELECTROSWITCH » SWITCHES & RELAYS

UNIT OF ELECTRO SWITCH CORP. _
180 King Avenue ® Weymouth, MA02188 =  Phone 781-335-5200 ® Fax 781-335-4253

Response #5: There was a Supplier Quality System Questionnaire sent to and received
from Acton Environmental Test Corp., who had performed the radiation aging tests, They noted
that their procedures were based on MIL-Q-9858A, MIL-STD-45662 and 10CFR50 App. B.
Acton Environmental Test Corp. was purchased by NTS Huntsville, who is an A2LA accredited
lab.

There is no supporting documentation such-as Commercial Grade Surveys, Vendor visits
or Supplier Quality Questionnaires for Amold Green Testing Lab, who had performed the
radiation aging tests. Their test reports do have the ACIL (American Council of Independent
Laboratories) seal on them.

Because these services were provided back in the 1977-1985 timeframes, there is nothing

further that can be done. Additionally, Electroswitch does not know what the safety function of
the product is.

Question #6: Your documents corresponding to NON 99900833/2016-201-02 do not
address the failure to adequately dedicate or verify aceeptability of past components that have
been shipped. Rather, it explains reliance on historical performance of o commercial vendor
(commonly described as commercial-grade dedication method 4 acceptance), which the NRC has
explained its usage and acceptability in Generic Letter 89-02. Your response detailing periodic
Class II testing and Statistical Process Control is what the NRC understood during the inspection
and is insufficient in terms of meeting 10 CFR 50 Appendix B requirements, Please provide any
additional evaluation you have completed on safety-related product that has been shipped and
how the inadequate dedication/verification of material/chemical composition and
dimensions/thickness cited in the finding would not prevent products from performing their
intended safety function in a reliable manner and under all potential operating conditions,

Response #6; Other than the periodic Class II testing and Statistical Process Control that
was seen during the NRC vendor inspection, there is no other eveluations or activities to provide,
Electroswitch does not know what the safety function of the product is, Based upon the
historical performance data of the products manufactured and sold since the product -
qualification, Electroswitch can state that product has met the design specifications.

Question #7: Your documents comresponding to NON 99900833/2016-201-02 do not
mention your use of various commercial suppliers for small sub-components used in some safety
related components, such as commercial solenoids and relays, which were not dedicated or
verified. Please provide any additional evaluation you have completed on safety-related

- solenoids and relays would not prevent products from performing their safety function in a
teliable manner and under all potential operating conditions.

~ Response #7: Other than the periodic Class II testing and Statistical Process Control that
was seen during the NRC vendor inspection, there is no other evaluations or activities to provide.
Electroswitch does not know what the safety function of the product is. Based upon the




Oct 21 2016 O1.49PM Elactroswitch 781-331-3798 page 5

ELECTROSWITCH » SWITCHES & RELAYS
UNIT OF ELECTRO SWITCH CORP.

180 King Avenue o Weymouth,MAOZlBE *  Phone 781-335-5200 ® Fax 781-335-4253

) historical performance data of the products manufactured and sold since the product
qualification, Electroswitch can state that product has met the design specifications.

Please sign below, acknowledging receipt of this request, and return a copy to the attention of

Larry Friedman, Quality Assurance Manager, at the above address or fax to 781-335.4253 within
10 working days after receipt.

Sincerely,
ELECTROSWITCH

Lo Lo

Larry Fricdman
Quality Assurance Manager

Please let us know if ANY of your mailing information changes — name of recipient, name of
company/facility, address, etc. Mark the changes on this acknowledgement form and send to us
by mail to the address above or by FAX to 781-335-4253.

RECEIVED:

DATE:
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ELECTROSWITCH

QUALIFICATION INSPECTION
OF
SERIES 24

IMSTRUMENT AND CONTROL &;
TO

Prepared by:

Approved by:
Test Leb

Applicationa Eng,

Project Eng.

Quallity Control

Validated by
DCASVA
Boston Rep.

Refoased by:
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‘ HEPORT N30. 2983-2

]
ENGINEERING | ™t——pofroig
TEST REPORT

FLECTRD BWITCH COAP, PRERARGD BY [
Woymeuth, Mevsachusats 02188,

7 ‘)"'”

APPNOVED Y X

ADMINISTRATIVE DATA

Purpose
urpose of these tests 1s to d abllity of the series 24
o : twhile the

? -' \:;". M A 'w..m:.... .-,-m»;‘r. X \:?'.‘?; 'r.‘.”. s I W p'r‘léa‘;ct 13’ i
manufactured in accordance with ANS NQA-1-1983. This 1s accom-

plished by subjecting the switches to the Qualification Inspection

requiraments of Electro Switch Technical Publdcation ESC-5td-1000 Rev, 3
dated 9/3/84.

The testing consists of four parts:

1. Estabiishing the baseline by initial tests Xﬁm rements,
2. Performing unusual ambient tests includ
elevated temperature, and elevated h .

3. Aging the product to a simulated %r 1ife by subjecting
the product to accelerated radigfio electromechanical aging
followed by seismic testing.

4. Final operational testindhgnd" ections to verify that the product
did not deteriorate frcc) baSeline beyond accepted parameters or

ct temperature rise,

tolerances.

Sumnary of Results

The results of the t fcate that the series 24 switches do conform to
the Qualificati S on requirements of ESC-Std-1000 Rev. 3 and
thereby meet tl

cation requirements of ANSI/IEEE 323-1983 and IEEE
Std 344-1975 and e quality assurance requirements of ANSI/ASME NQA-1-1983
- {which includes, B reference, the NRC regulation 10CFREO0 Appendix B).

A %gmmany of the results is published on page 5. Complete test results
follow, :

Specifications

ANSI/IEEE 323-1983 Qualifying Class 1E Equipment for Nuclear'Powar

Generating Stations,
IEEE Std 3ZA-TU75 IEEE Recommended Practices for Seismic Quaiification of

Class 1E Equipment for Nuclear Power Generating Stations.
ANSI/AS -1~ uality Assurance program Requirements for Nuclear
Power Plants.,

ESC~$td-TO0OD Rev, J General Specifications for Rotary Switches and
Auxiliary Relays Tor B%TH"E Appiications h‘x"lc uding Glass 1E
Eguipmen% Reunremenis for ﬁucﬁear Power Generating SLATIONS,

Proprietary Data
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REPOAT NO. 2983-2
ENGINEERING page 4 -

I | H
TEST REPORT i Sk

ELECTRO SWITCH CORP, rRepaneney K
Weymeuth, Massathusetts 02159, /ﬂ',

AFPROVED BY

ADMINISTRATIVE DATA (Continued)

Manufacturer

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

g
g E Ve
muk‘fvﬁlmﬁ.&,ﬁ; .

Test Laboratories Q
Electrs Switch Corp. |
180 King Avenue » Massachusetts 02188

Acton Environ ng Corp,
Acton, Masigh s 01720

Arnold Gre ng Laboratories, Inc.
Hatick, Qassachusetts Q1760

Proprietary Data
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ELECTROSWITCH

1,
a \
i3

QUALIFICATION INSPECTION

: oF
SERIES 24LOR, LOR/ER, and LSR

AUXILIARY RELAYS and LOCK- Ys
T0

ESC~STD-10 @

\ APPROVALS
PRACEDUAE 1

Prepared by: /(

Approvad by: v
Teat tag

Applications Eng.

Project Eng. —

Quality Control y"*

Vatidatad by:
BCASMA
Boston Rep. P ad

Rotonsad by:

rere—semmssns €\ ECTRO SWITCH CORP, ® Waymouth, Massachusorts 02968 @ Telephons: 617/335/5200 » TWX. 710/388/D377
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mepoRTNO. . £983-3
ENGINEERING o3 or___10

care___JAN 11 1885 -
TEST REPORT K
FLECTRD BWITEN CORP, PRE_PARED a8y -
Weymeuth, Maseachvsatis 62188, _ APPROVED B %{

ADMINISTRATIVE DATA

Purpose

The testing consists of four parts:

1. Establishing the baseline by initial te Masum&ents.

2. Perfarming unusual ambient tests in

contact temperature rise,
elevated temperature, and elevated 1]

L]

3. Aging the product to a simulataq ! year life by subjectin?
the product to accelerated regi n and electromechanical aging

followed by seismic teggi

4. Final operational tesigNpd inspections to verify that the product

d13’1 not deteriorate fgm baseline beyond accepted parameters or
tolarances, .

Summary of Result

The results o & indicate that the serdes 24 relays do conform to
the Qualificat tion requirements of ESC-Std=1000 Rev. 3 and thereby
meet the qualif¥gation requirements of ANSI/IEEE 323-1983 and IEEE Std
344-1975 and theWguality assurance requirements of ANSI/ASME NQA-1-1983
{(which includes, by reference, the NRC regulation 10CFR50 Appendix B),

A sumary of the results is published on page 5. Complete test results

follow.
Specifications
ANSI/IEEE 323-1983 géalifxing Class 1E Equipment for Nuc‘lear Power
Generatin t ons.

ASSurance Program rRequirements tor uc‘lear

' Poer Plants.
ESC-Std-TOU0 Rev. 3 Ge

neral Speciffcations for Rotary Switches and
Auxiliary Relgs jor Et;ﬁ% Qﬁljcaﬂons ;nc]u%]n tlass 1E
Equipment Requirements for NUC|ear Power Generating Stations.

Proprietary Data

~.
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REPORT NG, 2983-3
ENGINEERING | ™y § 7 1o
‘TEST REPORT ' "

PREPARED BY /«;
APPROVED BY Z

FLECTRO BWITCH CORP,
Waymaud, Mussazhyiarm 01130,

ADMINISTRATIVE DATA (Continued)

Specifications (continued)

ANSI/IEEE C37.90-1978 Relays and Reldy Systems Associated with Electric
cE CaTSRLoTE 1o
ANSI/IE EE_Standard Seismic Testing of Relays

ANSI/IEEE £37.105-19%X §¥an§ur§ for gua]‘_lfgj § ggass !% grogective Re1gxs
and Auxiliaries for Nuclear Power Genara ations

Manufacturer

Electro Switch Corp.

, \%
180 King Avenue, Weymouth, MassachuQ 8

Test Laborator

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

Acton Environmental Testing Corp.
Acton, Massachusetts D1720

Neutron Products, Inc.
Dickerson, MD 20753

Proprietary Data
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ELECTROSWITCH
REV A
itk SRR
QUALIFICATION INSPECTIOM OF
SERIES 31 LATCHING SWITCH REL
AND
SERIES 31 DETENT ACTIO &s
INSTRUMENT AND CONT TCHES TD
ESC-STD=- 1
? APRROVALS
PRDGED?I}E DATE REPOE!T. P DATE
Prapered by: ,é‘/ /2,//‘,’-‘/;’4! j{‘/ /?//z@
Approved by: ’ % . /‘?//54’ //_,?//’ )
Tast Lab e dhiid ' éﬁi@'ﬁ
Applications Eng. o : /5/_?'4?1 Q@u e | 1305
Project €ng. —— — - - — -
Quatity Control 4%: L‘;’i’ﬁ‘? -% /'?Z’fé?!
Vatidated by ‘
DCASMA
Boston Rep, a .z = _ 2 -
Raleased by! ;/{ g )‘y’;;"'/';’ . .’-(/ : /‘%?/fg‘
ELECTRO SWITCH CORP. ® Weymouth, Matsachuseits 02188 @ Telephang: 617/335/5200 & TWX 710/388/0377 ——-sremsnd
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RePORT 0. 2392-0A (Rev, A}
ENGINEERING Pack s

QF
TEST REPORT i
ELECTRQ SWITCH LARP, PREPARED BY ALy
Weymeulh, Mestathvinin 07189, APPROVED BY ﬁjﬂ/

ADMINISTRATIVE DATA

Purpose
pose of these tests {5 to determing the ability of the series 3TLSR

] Ayl AN o
g

e

75
-

Tal
k& ¥

s manufactured in accordance with ANSI/ASME NQA-1-1983. This is accom-
plished by subjecting the switches to t‘e Qualification Inspection
requirements of Electro Switch Technical Publication ESC-Std-1000 Rev. 1

dated 2/15/78. :

The testing consists of four parts:

1. Establishing the baseline by inftial tests aws rements.

2. Performing unusual ambfent tests includj on%act temperature rise,
elevated temperature, and elevated hu@ ,

3. Aging the product to a simulated r 11fe by subjecting
the product to accelerated radipffNg a electromechanical aging
followed by seismic tasti

ng.
4. Final operational testin mectmns to verify that the product
did not deteriorate fro seline beyond accepted parameters or

tolarances.
Summary of Results ®
The results of t jcate that the series 31LSR and series 31

detent action sw conform to the Quai{fication Inspection

requi rements of E td-1000 Rev. 1 and thereby meet the qualification
requirements of ANSR/IEEE 323-1974 and IEEE Std 344-1975 and the quality
assurance requiremefts of ANSI/ASME NQA-1-1983 .

(which includes, by reference, the NRC regqulation 10CFRSO Appendix B).

A summary of the results is published on page 5. Complete test results
follow, '
Specifications
ANSI/IEEE 323-1974 Qualifying Class 1E Equipment for Nuclear Power
Generatin %TRTE%TSL :
IEEE Std 3%4-1975 IEEE Recommended Practices for Seismic Qualification of
Class 1E Equipment for Nuclear Power Generating Stations.
ANSI/ASME NOA-T '-1'9&3 Bu‘aﬂ Ty ASsUrance P"“‘mgram' 'R'e'q'T"'su Yements tor Nuclear
Power Plants, '
ESC~Std-TOOU Rev, | General Specifications for Rotary Switches and

Auxiliary Relays for Ut Eﬁ gg cations incjuding ciass IE
Equipment Requirements for Nuclear Power henerat! nLEtat‘!ons.

Proprietary Data
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REPORT NO, 2397-AA (Rew, A)
ENGINEERING PAGE

ELECTRO SWITCH CORP,

Weymouth, Musinchusain 02189, _ APPROVED Ky ’//.ff‘t’w
ADMINISTRATIVE DATA (Continued)
Manufacturer

Electro Switch Gorp.

180 King Avenue, Weymouth, Massachusetts 02188

Test Laboratories

Electro Switch Corp.
180 King Avenue,

Acton Environme
Acton, 8a

Arnold Green sting Laboratories, Ine.
Natick, M&sachusetts 01760

Proprietary Data
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ELECTROSWITCH

oF

SERIES 20
INSTRUMENT AND CONT S

@
ESC-S . 3

APPRQVALS

E FROCEDURE DATE REPORT DATE

Prapured by: %— ML g/li /? {Mz
gy AN 4 i
Applications Eng. %ﬂm__ ',’f:’-."_?_ %_&%&b_ /8

Project Eng, o o [y - -

Quality Contral %_— ety %— @éfé
iy 4

-

Validated by;
DCASMA
Boston Rep.

Releasod by

4l [L & L

e £ ECTAO SWITCH CORP. & Waymguth, Mastachusetis 02188 @ Telaphona: 617/338/8200 » TWIX: 710/388/0377 =l
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RE®OAT NO _gﬂ 0'2
PAGE
ENGINEERING s —3 ety 7 o
TEST REPORT
SLECTRG SWITCH CORP. FREPARED @Y -
Weymonth, Musiathusetns 02108, APRHQVED BY
ADMINISTRATIVE DATA
Purpose
The purpose of these tests 1s to determi
L .I nd $i

b &,"‘; .c\"“ﬁ{?ﬂv, YNes, ff“ }rs ey
manufactured in accordance with AN T/ASME NOA
plished by subjecting the switches to the Qualification Inspection

requirements of Electra Switch Technical Publication ESC—Std~1000 Rev. 3
dated 9/3/84,

The tasting consists of four parts:
1. Establishing the baseline by inftial t measurements.

2. Performing unusyal ambient tests ingl

ngxontact temperatura rise,
elevated temperature, and elevate

ty.

year 1ife by subjectin
and electromechanical aging

3. Aging the product to a simula
the product to accelerated
followed by seismic testd

4. Final operational tes a 1nsrect1ons to verify that the product

did not’ deteriorate baseline beyond accepted parameters or
tolerances.

Summary of Results

The rasults 1nd1cate that the series 20 Instrument and Control
switches do the Qualification Insgectdon requirements of
ESC-Std-1000 and thersby meet the qualification requirements of

ANSI/IEEE 323-%03 and IEEE Std 344-1975 and the quality assurance
requirements. ofY ANSI/ASME HQA-1-1983

{which inctudes, by reference, the NRC regulation 10CFRS0 Appendix B).

? ?¥mmary of the resu1ts 1s published on page 5. Complete test results
ollow,

Sgectftcations

ANSI/1EEE 323-1983 Qualifying Class 1E Equipment for Nuclear Power
Generatin ons.

IEEE Std 345-1975 IEEE Recommended Practices for Seismic Qualification of
Class 1E Equipment Tor Nuclaar Power erating Stations.

ANST/ == uality Assurance Program Requirements 1or Nuclear
Power Plantg,

ESC-Std~ C

YOOU Rev. J General Specifications for Rotary Switches and
Auxiliary ReTays for Et???i Applications, inciuding crass 1E

quipment Requirements for ear Fower Generating . ons.

Proprietary Data
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REPCAT NQ, .
ENGINEERING — F.
TEST REPORT i)
ELEDYRG SWITYTH SRR, PREPARED 8Y
Waymeuth, Reissshueaite 2108,

APPROVED BY vy

ADMINISTRATIVE DATA (Continued)

Manufacturar

Electro Switch Corp.
1860 King Avenue, Heymouth, Massachusetts 02188

Tast Laboratories ,
Electro Switch Cor
180 King A& puth, Massachusetts 02188
Acton Env1mm Testing Corp.
Acto S setts 01720

Arnold Gre®e Testing Laboratories, Inc. ’
Natick ,Wassachusetts 01760

Proprietary Data
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Document no;
Electroswitch NONCON-1
CAR#16-010
- [ oATE: ‘ REF. #: INITIATED BY:
4/28/16 . NRC Vendor Ingpection Larry Friedman
Docket #99900833
[ TTEM:
Criterion IT of 10CFR50 Appendix B
- T NONCONFORMANGE : AREA:
Compliance to Criterion III - Design | Degign
Control :

"DESCRIFTION OF NON GONFORMANGE,
‘Criterion IT, Design Control, of - 10CFRS50 Appendix B in part states “Measures shall be e?tabllshed to.

| in the license. application, for those structures, systems, and components to which this w%c-l;: applies

,Eleetmswitch’s ESC~STD 1000 Rev 3 dated 9/3/ 1984 General Speciﬁcat!ons for Rotary &wmhes ahd

assure that applicable régulatory requirements and the design basis, as defined in § 50.2 and:as specified

are correctly translated into speclﬁcatmns dramngs, procedures, and instructions, These measures shall

include ptovisions to assure that appropriste quality standards are specified and included in design.
documents and that devm:ons fidin such standaxds are controlled” - I

Auxiliary-Relays for Utility. Apphc:mnns mcludmg Class. lE Bqulpment for Nuclear Powe; Generating
Sta;tmns states the following:: -~
1 - Dielectric Withstandmg Voltage 2200VRMS GOHz for one minute wnth a maxnmum of 100
. < .microamps leakage initially and 600VRMS 60Hz for one mmute with a mxmmm of 100
: 'hmﬂhamps after aging.
a, ‘This i§ contrary. to. contt'aty to IEEE C37. 90-1978 Relays and . Rexay Systems
= Associated with Electric Power Appnram o
T2 Insulaﬁon Resistance- — 100" megohms. minimum at SOOVDC for -one mmdte “and 50
" i roegokims _ minimum af560VDC for.one minute after endurance and aging. |
©or Ta, This s contrary to paragraph 3.8 of BSC-STD-IOOO Rev. 3 dated 9/3/1984 whlch-
Do o iates 100, mégohms minimum. . '
T 3a Contact Resistance - 10 milliohms: mammwn at rahed current and 10 muhohms at 100
' -':-.{'_."“nullianips afterendurance, .
o a " This is contrary 1o parﬂgmph 39 of ESC-STD-IOOO Rev 3 dated 9/3/*984 which
- states. 10 milliohms mammumatmhed current, - ,

* All blocks to be completed and legible — no pencil
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Document nos

J NONCON-1
CAR #16-010

Electroswitch

. | WHAT CAUSED THE NONCONFORMANCE? (ROOT CAUSE).

TMMEDIATE DISPOSITION/SHORT TERM FIX: (DUE WITHIN 10 WORKING DAYS OF FINDING)

1. Reviewed the product qualification test reports for the nine families to determine which products feli
into_the same findings. See Appendix A for matrix showing before and after paras neters used,
- Completion date: 5/17/16
2 The actual products used for the ‘initial. produc.t quallﬁcatmn testing were retrieved from storage.

The three tests.using the before aging parameters have been completed. The actua -results ar
documented in Elcetroswitch Test Reports (see Appendix B):

- & - All products passed the Dtelectnc Wxthstandmg Voltage test at the 2200 60HZ for
1 minute. . '

b. All products pgssed the Insilation Resistance Test 100 megachm minimum at SODVDC

& All products mg the Contact Resistance test at the rated current.

RESPONDED DATE: 6/24/16 DIBPQSITIONED 8Y.
I Larry Friedman

~-

‘Whehn the Dieléctri. Wxthstandmg Veltage; Insuldfion Resistance and Contagt Resistance aﬁler aging test
‘parametets in. BSCSTD-1000; standard was speéifiad, Electroswit¢h-did ot take into consideration. that

[ the lower speotﬁcations woulcl not mmulate the operamon of the product at end of life and a :'._emgn basxs;

-event (DBE)

SIGNATURE: LARRY FRIEDMAN

ACTIONS 10 PREVENT RECURRENGE (GORREGTIVE AGTION):

l l Internal- review: of' ESC-STD-1000-General Specifications for Rotary ‘Switches and Auxnhary-

Relays. for “Utility ‘Applications mcludmg Class 1E Eguipment for Niiclear Power Generating

* Stations' document, specifically, the after aging test parameters for Dielectric vrhthstandmg
.. . Voltage, Insulation Resistance and Contact Resistance has been conducted, .

2. .Engnemng revised the .ESC-STD-100" General Specifications for Rotary Swnches and
C '“Auxlhary Relays for Utnhty Apphcauons including Class 1E Equipment for Nublear Power
- - " (encrating Siatlons document: The new ‘tevision 7 has the before and after aging test parameters

L ,{'ibr Dzelectric W1thstandmg Voltage, Tisulation resnstance and Contact Resistance the’ same.,

.

Preventive Action Report Reference # (Where Applicabl): | o

1
[y

ASSIGNED T * Ed Rezenshi DUE DATE: 8/24118
SIGNATURE AT COMPLETION: ED RESZENSKI : BATE: 71118

* All blocks to be completed and legible — no pencil
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Dotument no:
Electroswitch NONCON-1
CAR#16-010
P —

=0
o
| g
m
-Q
5
o
B
|t
@
&
T
m
g
<
1]
Z
&
w
o)
A
B
=
[+
=
@
b
m
£

aftnr aging test. parnmeters for Dijelectric Wlthstandlng "Voltage, Insulation
Contnct Resistance are the same, -
. 4.6.3 Dielactric withstanding voltage (see
*8.7). The product shall be tested in accordanca with ANSI/IEEE
€37.90-1985 {paragraph 8). The follawing datails shall apply:

{a} Unless otherwise spacified (see 8.1 and 6,2.2}, the
test voltage shall be 2200VRMS, 80Hz, alternating
- current (AC), @eeplafo:plovalad-humidity-tasting
- afteroll-agingtost, thetestvoltage shall-be-600VRME,
o 60Hz: .

. 464 insulation resistance {see 3.8}, The
product shall be tasted In accordance with this standard, insulation
reststance measuraments shall be mede on an apparatus sultable for

. the cheractenstic to be measured such as @ megohm bridge,
. ... megohmmeter, insulaton resistance tast set, or other sultabis
* , apparatus. The following detalls sholl apply:

. AN fa} Tha test potential shall ba 100 megohms minimum at - T
T e S00VDC 210%. : . :
R 465 Contact resistance (sua 8.9). The

_ product shall be tested in accordance with this standard. Contact
wh00 L resistance velues between two contacting surlaces are influenced by
" .. suchfectors as tha resistivitias of the surface materials, contact
prassure, area, shapa, condition of surfaces {Including relative . :
cleantinass, smoothness, and hardness), current, apen Circult ) . o
.. - voltage appearing at the contacts during interruption of current,
. temperature, and thermat conductivity of {eads, The resistance of

AR .. the cantacts shall be measured using vaitmeter~ammetar method.
.07 Thefollowing datail shall epply:

{b) The maximum allowable measurement error shall be
3 R {€) The testleads shall be connacted by a method ‘ P
ek e sultabla far the product tarminals, '

SRR {d} The testcurrent shall be at rated current. axcept-100 ,

SIGNATURE: LARRY FRIEDMAN

DATE: 711116

COMMENTS:

ez

* All blocks to be completed and legible — no pencil
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Document oos

Electroswitch NONCON-1

CAR #16-010

Appendix A;

wTul Pradey ERrskheanen
ToR verpnayori (hators WG
Tem Clalenri {ihelentng &

Baiteh Formidy Part Numbar » . Toin Date ok TnaTen Riittenca tred 9
Seon 2 imbvent & 240/ 22K/ k
Lomren WD { 7NNL WeY2  0/AB/1088 2UDVEYS MY P L M $60 megrioms iwe ot MOV L0niliahiey . 30
$m 24108 e WAL /1371885 2IOINRVS SCNZ e L6l 20 mafiobma dein, af KGVIK 10 vilvghms mga, 208
Satit T4 LORVFR it RB3Y {15190y JIDGVENA Lpfia I MY 100 o e, ar SOPARE 19 e o AR

iy 33CSH HECX FHLT VAL R O fr § MR U mepnb e AT SLATR, O pmiehma max, J6A

L P ] 9arx IONRE YLLIWED  AMNANG,WURCLA 3 Wr 100 mOgAm may, el VR, SDMKinhum s, 02 )
AT ST Anurniaran b F)IRE ) APXEN 4 i
Compred AR 239284 INIBFITHE 2I00/RNGS, 60I T 1020 100 teegubime o, o S00YDX. 10 ichmy e (0B
Suries §1 T)LSA e 2904 INTWIREQ D20NKME, CORT 1o 3 4l 100 tmafsohems min 1 SOOYDS 10 imtheti mea, 100 BN
2068 £ K0 1 TRB/
o/ 1AM j 26N
1 BN ) IORG
PF) foms f 2004
Wevim, JT) Cam JI02 77051 270R 39207 AX/ALHBSA JIOCIRML LT ba § Mes LB hagatme it 1 A0UER 10T o FIAY
PR § 20%8X
IR/ 30XK
Saras 1N 000K / [1XHY JOI0IA 124F10AS  FIOOVERATS, GOMT I 1 Mt \nG megahmt min 31 SOTVEL 10aiireme A 280

# All blocks to be completed and legible — no pencil
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180 King Aveérus DATE: JUNE 24, 2816
‘Woymouth, Massachusetis 02188

E“l %k achment B:
UNIT OF ELECTRO . G[g o 'B B ‘ 4

PREPARED BY: DAN MENARD
APTROVED BY: LARRY FRIEDMAN

MATERIAL :

Original Series 24 Instrament and Control switch part #24208B date code 8026, which was used
for the initial product qualification test and documented in Test Report 2983-2 dated 10»%84.

Q’\

L 4

PURPOSE §\'0

To address the nonconformance: :
Initial Product Qualificati for Dielectric Withstanding Voltage, Insulation
Resistance end Contact Resi ¢ as defined in Electroswitch’s ESC-STD-1000 Rev. 3
dated 9/3/1984 Gewr%gciﬁcaﬁons for Rotary Switches and Auxiliary Relays for
Utility Applicati Ihding Class 1E Equipment for Nuclear Power Generating
Stations was fou in contradiction to IEEE C37.90-1978 Relays and Relay
Systems Ass ith Electric Power Apparatus.

%uence of tests as detailed in ESC-STD-1000 (Rev 3) Table I was Dielectric Withstanding
Voltage, Insulation Resistance and Contact Resistance.

RESULTS

‘1. Passed the Diclectric Withstanding Voltage test at the 2200VRMS 60HZ for 1 minute,
* 2. Pagsed the Insulation Resistance Test 100 megaohm minimum at 500VDC.
3. Passed the Contact Resistance test at the rated current of 204,
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A

180 King Avenue
Woymouth, Massechunetts 02188

eELECTROS é
oSWITCHES
| ) 0O

nt

RT 1

E a

DATE: JUNE 24, 2016

PREPARED BY: DAN MENARD
APFROVED BY: LARRY FRIEDMAN

DATE STARTED: | TEST: ORDER NUMBER: -
6/7/16 Dielectric Withstanding Voltage Not apglicable
DATE TEST SPEC: -
COMPLETED: ESC-S$TD-1000 (Rev. 3) para, 4.6.3
6/7/16 . ' '
TEMPERATURE: SAMPLE NO/DESCRIPTION: T
23.7C , UCTED BY:
HUMIDITY: Original sample
49% '\
‘ DM

arcing, breakdown of insulation, or damage and there shall be no leak

REQUIREMENT: When tested as specified , product shall withstand ZZOT%, 80Hz (AC) for 1 minute witimut

nt wreater than 100 microamperes.

AFTER (G

Deck TES TEST B

1 @ 11

3 0 1

T@ 10 10

10 10

i0 1

6 10 10

ﬂe*_ 7 10 10

% 8 10 10

maximum found in microamperes.

2 Test voltage applied between:

Test A- Open Circuit contacts
Test B~ Closed contacts and non current carrying parts.
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S“2Attachm
UNITOFELECTRD ) G. g o e

180 King Avenue -
Weymouth, Maspachusetts 02188

ORT D £24-1
E l 4
DATE: JUNE 24, 2018

PREPARED BY: DAN MENARD
APFROVED BY: LARRY FRIEDMAN

DATE STARTED: | TEST: ORDER NUMBER:
6/14/16 Ingulation Resistance Not g le

DATE TEST SPEC: ‘ |
COMPLETED: ESC-STD 1000 (Rev 3) para. 4.6.4 '\

6/14/16

TEMPERATURE: | SAMPLE NO/DESCRIPTION: T CONDUCTED
23.7C BY:

HUMIDITY: Original sample

49%

DM
REQUIREMENT: When the product is tested as specified at 500VDC -+ 1 1 minute, the insulation resistance
ghall be greater than 100 megohms,

TEST B

»550

>530

NOTES: 1 Values are maximum found in megohms (K=1,000)

2 Test voltage applied between:

Test A- Open Circuit contacts
Test B« Closed contacts and non-current carrying parts.




~
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eELECIR ﬁ%‘ é I Ta i
oSWITCHES & G Q r
UMTOFELECTRO E m 4

180 King Avenue
Weymouth, Massachusetts 02188

DATE: JUNE 24, 2016
PREPARED BY: DAN MENARD
APPROVED BY: LARRY FRIEDMAN

When the product is tested as specified, the contact ré¢sistance shall no
The products shall be operated once prior to taking measuremen

DATE STARTED: TEST: ORDE ER:
6/16/15 Contact Resistance ' Not ol

DATE TEST SPEC:

COMPLETED: ESC-STD-1000 (Rev. 3) pera. 4.6.5

6/16/16

TEMPERATURE: SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23.7C ’\

HUMIDITY: Original samlale

49%

REQUIREMENT:

0 milliohms et rated current of 20A.
the contact.

Sample . CONTACT MAXIMUM OF READING

CIRCUIT

1 v 5.89

4.30

8.74

1.51

3.08

8.43

2.90

2.14

NOTES: 1. Values are the average of five measurements in milliohms
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e ELECTROS ORT NPy 86251
sSWITCHES iggki't
8 [¢)

180 King Avenue DATE; JUNE 24, 2016
Waeymouth, Mpssachusetts 02188

PREPARED BY: DAN MENARD
APFROVED BY: LARRY FRIEDMAN

MATERIAL

Original Series 24 Lockout Relay switch part #7810D date code 8151, which was used fgg the
initial product qualification test and documented in Test Report 2983-3 dated 1/11/1985

o

4

- xO

To address the honconformance:

Initial Product Qualificati for Insulation Resistance and Contact Resistance as
defined in Electroswitch's E: D-1000 Rev. 3 dated 9/3/1984 General Specifications
for Rotary Switcheg uxiliary Relays for Utility Applications including Class 1E

Equipment for N wet Generating Stations was found to be in contradiction to
IEEE C37.90-19 s and Relay Systems Associated with Electric Power Apparatus,

REFERENCES Q
{a) ESC-STD-1 v 3) Para. 4.5.2 and 4.6
(b) ANSI/T .90.1978

of tests as detailed in ESC-STD-1000 (Rev 3) Table I was Insulation Resistance
tact Resistance.

RESULTS

1. Passed the Dielectric Withstanding Voltage test at 2200VRMS 60HZ for 1 minute during
al .

2. Passed the Insulation Resistance Test 100 megaohm minimum at SC0VDC.

3. Passeq the Contact Resistance test at the rated current of 20A.
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eELECIROS%
sSWITCHES & A

180 King Avenue
Woymouth, Massachusaits 0285

onme

ORT a» s
¢

DATE: JUNE 24, 2016
FREPARED BY: DAN MENARD
AFFROVED BY: LARRY FRIEDMAN

DATE STARTED: | TEST: ORDER NUMBER:
6/14/16 Insulation Resistance Not u@b
DATE TEST SPEC:

COMPLETED: ESC-STD 1000 (Rev 3) para. 4.6.4 '\

6/14/16

TEMPERATURE: | SAMPLE NO/DESCRIPTION: ' %T CONDUCTED
23.7C BY:

HUMIDITY: Original sample b

shall be greater than 100 megohms,

REQUIREMENT: When the product is tested as specified at 500VDC -+ 1% 1 minute, the insulation resistance

AFTE
Deck TEST TEST B

1 @ >550
2 550 >530
3 % 550 >550
>550 550

>350 >550

>550 >550

>550 >350

> 550 >550

\

NOTES: 1 Values are maximum found in megohms (K=1,000)

2 Test voltage applied between:

Test A- Open Circuit contacts

Test B- Closed contacts and non-current carrying parts.
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ELECTROSIRT
s8WITCHES 3 .f_ ;
UNIT CFELECTRO ENNICH CRP.

180 King Avenus
‘Weymouth, Massachusetts (2188,

RT k. 8625-1
ent B
DATE: JUNE 24, 2016

PREPARED BY: DAN MENARD
AFPROYED BY: LARRY FRIEDMAN

| DATE STARTED: TEST: ORDE BER:
6/16/15 Contact Resistance Not Sl
DATE TEST SPEC:
COMPLETED: ESC-8TD-1000 (Rev, 3) para. 4.6.5
1 6/16/16 4
TEMPERATURE: SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23.7C \ BY:
HUMIDITY: Original sample : u
49% ~ DM
REQUIREMENT:
When the product is tested as specified, the contact resistance shall no 0 milliohms at rated current of 20A.
The products shall be operated once ptiot to taking measurements the contact,
Sample " CONTACT MAXIMUM OF READING
CIRCL '
1 422
233
2,51
n
' 52-58 2,38
e 62-68 2,33
@ 72-78 2.83
82-38 , 475
92-98 : 3.11
102-108 233

NOTES: 1. Values are the average of five measurements in millichms
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aELECTROS aTgt th ﬁ ORT NPy

e SWITCHER A ;

UNIT OFELECTRO . G e Rt }
S 0

180 King Avenue DATE: JUNE 24, 2016
Weymouth, Massachusetts 02188

PREPARED BY: DAN MENARD

APPROVED BY: LARRY FRIEDMAN

MATERIAL

Qrigingl Series 24 Lockout Relay Electric Reset switch part #7828DD date code 7733, which
was used for the initial product qualification test and documented in Test Report 2983-3 %

nSES N
'\c“’Q
%
&

O

PuRPOSE Q)
To address the nonconformance: \ :
Initial Product Qualiﬁcati%tgr Insulation Resistance and Contact Resistance as

defined in Electroswitch’s ~1000 Rev. 3 dated 9/3/1984 General Specifications
for Rotary Switches andgAuxil¥ary Relays for Utility Applications including Class 1E

Equipment for N Generating Stations was found to be in ¢ontradiction to
[EEE C37.90- 19@ and Relay Systems Associated with Electric Power Apparatus.
REFERENCES
(2) ESC-STD-1 3) Para, 4.5.2 and 4.6
(b) ANSV IE 0.1978
PR '
Th of tests as detailed in ESC-STD-1000 (Rev 3) Table I was Resistance and Contact
Resispfhce. '
RESULT

1. Pagsed the Diclectric Withstanding Voltage test at 2200VRMS 60HZ for 1 minutd du_ring
ingl

2. Passed the Insulation Resistanée Test 100 megaohm minimum at S00VDC.
3. Passed the Contact Resistance test at the rated current of 20A.
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180 King Avenue
Weymouth, Massachudetin 02188

aELEcmosH*' é m .T
VEWITCHES AAAA -t
. UNITORELECTRD & > G (S} o en o]

DATE: JUNE 24, 2016
PREPARED 8Y: DAN MENARD

APPROVED BY: LARRY FRIEDMAN

DATE STARTED: TEST: ORDER NUMBER:
6/14/16 Ingulation Resistance Not a le

DATE TEST SPEC:

COMPLETED: ESC-STD 1000 (Rev 3) para. 4.6.4 \

6/14/16

TEMPERATURE: | SAMPLE NO/DESCRIPTION: T CONDUCTED
23,7C BY:

HUMIDITY: Original sample |

49% DM
REQUIREMENT: When the product is tested as specified at 500VDC -+ 1 1 minute, the insulation registance
shall be greater than 100 megohms,

S50

—xQ
2 550 >550

3 % > 550 >550

. >550 550
>550 >550

>550 >550

>550 >550

8 > 550 >3550

NOTES: 1 Values are maximum found in megohms (K=1,000)

2 Test voltaga applied between:

Test A- Open Circuit contacts
Test B~ Closed contacts end non-current carrying parts.
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ELECTROSW |
vSWITCHES AR AT e
UNT OF ELECTRO SO TP G
' 180 King Avemuc )

Weymouth, Massachusetts 02188

E B o) 3
DATE: IUNE 24, 2016

PREPARED BY: DAN MENARD
AFPROVED BY; LARRY FRIEDMAN

DATE STARTED: | TEST: onnm%mnm
6/16/15 ' Contact Resistance Not apli

DATE TEST SPEC: ,

COMPLETED: ESC-STD-1000 (Rev, 3) para. 4.6.5

6/16/16 4

TEMPERATURE: | SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23.7C \ BY:

HUMIDITY: + Original samplo

49% DM
REQUIREMENT:

When the product is tested as specified, the contact resistance shall no
The products shall be operated once ptior to taking measurements'

0 milliohms at rated current of 20A.
the contact.

1 @)

Sample CONTAGT MAXIMUM OF READING
' CIRCUIT. :

1.88

2.99

3.63

142

L.19

%E 62-68 229
Q 72-78 2.5

82-88 2.36

NOTES: 1. Values are the average of five measurements in milliohms
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egEmosgﬁl ﬁ oy s
sSWITCHES A :
UNITOR ELECTHO ] g Fi‘“: 3

180 King Avenue DATE: JUNE 24, 2016

Weymauth, Maesgachusetts 02188
PREPARED BY: DAN MENARD

APPROVED BY: LARRY FRIEDMAN

MATERIAL

Original Series 24 Latching Switch Relay part #9210DD date code 8135, which was usegd for the
initial product qualification test and documented in Test Report 2983-3 dated 1/11/1988

NOTE: Series 24 Control Switch Relay was quslified by similarity. \
o

Q-
X

.

To address the nonconformance: &

Initial Product QualificatioN{esg for Insulation Resistance and Contact Resistance as
defined in Electroswitchgs ES®=STD-1000 Rev. 3 dated 9/3/1984 General Specifications

for Rotary Switc iliary Relays for Utility Applications including Class 1E

Equipment for N wer Generating Stations was found to be in contradiction to

[EEE C37 .90-6 ays and Relay Systems Associated with Electric Power Apparatus.
REFERENCES

and C#ntact Resistance.

RESULTS '

1. Passed the Dielectric Withstanding Voltage test at 2200VRMS 60HZ for 1 minute duting
al

2. Passed the Insulation Resistance Test 100 megaohm minimum at 500VDC,
3. Passed the Contact Resistance test at the rated current of 20A.
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eELEcmos%ﬁ é hrm | nionn. snrs

VSWITCHES

UNITCFELECTRO G ‘ f o) 3
Q s 0 g

A
. 180KingAvenuie DATE: JUNE 24, 2016
Weymouth, Massachusetts 02188
PREPARED BY: DAN MENARD
APFROVED BY: LARRY FRIEDMAN

DATE STARTED: TEST:

6/14/16 Insulation Resistance

DATE TEST SPEC: :

COMPLETED: ESC-8TD 1000 (Rev 3) para, 4.6.4

6/14/16 :

TEMPERATURE: | SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23.7C BY:

HUMIDITY: Original sample '\

49% % DM
REQUIREMENT: - When the product is tested as specified at 500VDCmg 102 1 minute, the insulation resistence
shall be greater than 100 megohms. a

Deck @ TEST B
1 50 >550

E@ > 550 >550
> 550 . »550

¢
=550 >550
' 5 >S50 »550
He 6 >550 >550
% 7 >550 >550
Q 8 > 550 >550

NOTES: 1 Values are maximum found in megohms (K=1,000)

2 Test voltage applied between:

Test A- Open Circuit contacts

Test B- Closed contacts and non-current carrying parts. —
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ELECTRO. ORT Ny 56271
sSWITCHES SRR A
UNIT GF ELECTRO . G G e E B of 3
' TES ORT

180 King Avetie DAYE: JUNE 24, 2016
Weymauth, Magganhugstts 02188

PREPARED BY: DAN MENARD

APPROVED BY: LARRY FRIEDMAN

DATE STARTED: TEST: ORDE R:
6/16/15 Contact Resistance Not Jxpli
DATE TEST SPEC:
COMPLETED: ESC-STD-1000 (Rev. 3) para. 4.6.5
6/16/16 F o 4
TEMPERATURE: SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23.7C _ N BY:
HRUMIDITY: Original sample
49% DM
REQUIREMENT! v
When the product is tested as specified, the contact resistance shall no 0 milliohms at rated current of 204,
The products shall be operated once ptior to taking measurements the contact,
Sample CONTACT MAXIMUM OF READING
CIRCUIT,
1,60
1.39
1.76
1.10
1.30
1.27
147
1,24
91-93 _ 1.45
101-103 1.25
(

NOTES: 1. Values are the average of five measurements in milliohms
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B4 ¥tachment B

180 King Avenue DATE: JUNEZ4 2016
Weymatnth, Mn.!su...huscm 02188
PREPARED BY: DAN MENARD

APPROYED BY: LARRY FRIEDMAN

MATERIAL,

Origingl Series 31 Instrument and Control switch part #31310B date code 77XX, whichés

used for the initial product qualification test and documented in Test Report 2392-6A. d
12/19/1984.

PURP: \

To address the nonconformance:

Initial Product Qualification for Dielectric Withstanding Voltage and Insulation
i iaElectroswitch’'s ESC-STD-1000 Rev. 3 dated 9/3/1984 General

ROGED

The sequence of tests as detailed in ESC-STD-1000 (Rev 3) Table I was Dielectric Withstanding
Valtage and Insulation Resistance.

M
. Pagsed the Dielectric Withstanding Voltage test at the 2200VRMS 60HZ for 1 minute.
2 Passed the Insulation Resistance Test 100 megaohm minimum at 500VDC,
3. Paased the Contact Resistance Test at the rated current of 10A during original test,
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eELECTROSﬁTﬂ
¢BWITCHES A G

180 King Avetue
Weymouth, Massachusctts 02188

entB

. - 3‘1
kK

DATE: JUNE 24, 2015
PREPARED BY: DAN MENARD

- APPROVED BY: LARRY FRIEDMAN

REQUIREMENT: When tested as specified , product shall withstan
arcing, breakdown of insulation, or damage and there shall be no |

DATE STARTED: | TEST: ORDER NUMBER:
6/1/16 Diglectric Withstanding Voltape Nm@le
DATE TEST SPEC:
COMPLETED: ESC-STD-1000 (Rev. 3) para. 4.6.3 \
6/7/16
TEMPERATURE: | SAMPLE NO/DESCRIPTION: T
237C CONDUCTED BY:
HUMIDITY: Original sample @
s RN |
0 , 60Hz (AC) for 1 minute without

greater than 100 microamperes.
AFTER A
Deck A TEST B
1 11 |
2 10 i1
11 11
11 i1
11 11
6 10 12
@ 7 10 12
3 ) 1
9 11 12
10 10 11

NOTES: 1 Values are meximum found in microamperes,

2 Test voltage applied between:

Test A- Open Circuit contacts
Test B- Closed ¢contacts and non current ¢

ing parts.
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180 King Avenue
Weymouth, Massachusatis 02188

B<Ritachme
AN kst Hefo

DATE: JUNE 24, 2016
FREPARED BY: DAN MENARD
APPROVED BY: LARRY FRIEDMAN

ORT . p28-1

REQUIREMENT: When the product Is tested as speclﬁed at 500VDC -+ 1
shall be greater than 100 megohms.

DATE STARTED: | TEST: ER:
6/14/16 Insulation Resistance Not a@
DATE TEST SPEC;

COMPLETED: ESC-STD 1000 (Rev 3) para. 4.6.4

6/14/16

TEMPERATURE: SAMPLE NO/DESCRIPTION: T CONDUCTED
23,7C BY:

HUMIDITY: Original semple @

49%

1 minute, the insulation resistance

AFTE

Deck TEST TEST B

i @ 550
550 550

<2
3 > 550 >550
4

'S >550 >550
>550 >550

6 >550 >550

7 >550 >550

8 > 350 - »550

NOTES: 1 Values are maximum found in megohms (K=1,000)

2 Test voltage applied between:

Test A Open Circuit contacts

Test B- Closed contacts and non-current carrying parts.



Oct 21. 2016 0201PM Electroswitch 781-331-3728 page 38

e ELE CTRO; gi % hm ﬁfm 9-1
eBWITCHES & A
4 uNIT OF ELECTRO ) Q g o e K

180 King Avenue DATE: JUNE 24, 2016
Weymouth, Massachusetts 02188

PREPARED BY: DAN MENARD

APPROVED BY: LARRY FRIEDMAN

MATERIAL
Qriginal Series 31 Latching Relay switch part #9308DB date code 7801, which was used for the
initial product qugliﬁcation test and documented in Test Report 2392.6A dated 12/19/1984.

PURPQSE

To address the nonconformance:
Initial Product Qualification Tests for Dielectric Withstanding Voltage and Insulation
Resistance as defined in Eloctroswitch’s ESC-STD-1000 Rev, 3 dated 9/3/1984 General
Specifications for Rotary Switches and Auxiliary Relays for Utility Applications
including Class 1E Equipment for Nuclear Power Generating Stations was found to be in

contradiction to IEEE C37.90-1978 Relays and Relay Systems Associated with Electric
Power Apparatus.

REFERENCES |
(8) ESC-STD-1000 (Rev 3) Para. 4.5.2 and 4.6
(b) ANSY IEEE C37.90.1978

PROCEDURE
The sequence of tests as detailed in ESC-STD-1000 (Rev 3) Table I was Dielectric Withstanding
Voltage and Insulation Resistance.

SULTS

1. Passed the Dielectric Withstanding Voltage test at the 2200VRMS 60HZ for 1 minute.
2. Passed the Insulation Resistance Test 100 megachm minimum at 500VDC,
3. Passed the Contact Resistance Test at the rated current of 10A during origina test.
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emcmosm,l: ﬁ F—
s3WITCHES A e Rti B .
UNII’OFEIECTHQ ]

180 King Avenus DATE:; JUNE 24, 2016
Weymouth, Massachuastts 02188

PREPARED BY: DAN MENARD
APPROVED BY: LARRY PRIEDMAN

DATE, STARTED: TEST: . ORDER NUMBER:
6/7/16 Dielectric Withstanding Voltage Not applicable
DATE TEST SPEC:
COMPLETED: ESC-STD-1000 (Rev, 3) para. 4.6.3
6/7/16
TEMPERATURE:; SAMPLE NO/DESCRIPTION: TEST
23.7C CONDUCTED BY:
HUMIDITY: o Original sample '
49%

DM

REQUIREMENT: When tested as specified , product shall withstand 2200 VRMS, 60Hz (AC) for 1 minute without
arcing, breakdown of insulation, or damage and there shall be no leakage current greater than 100 microamperes,

AFTER AGING :
Deck TESTA TEST B

1 11 10

2 9 11

3 9 10

4 10 10
5 10 -1
6 10 11
7 10 12
8 10 10

NOTES: 1 Values are maximum found in microamperes.
2 Test voltage applied between:

Test A- Open Circuit contacts
Test B- Closed contacts and non current carrying parts,
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OSWITGHEE I
UNTOF BLECTRO

180 King Avenue
Weymouth, Maggachusstin 02189

DATE: JUNE 24, 2016
PREPARED BY: DAN MENARD

APPROVED BY; LARRY FRIEDMAN

ORT NJF™25-
i

DATE STARTED: TEST: ORDER NUMBER:
6/14/16 Insulation Resistance Not applicable

DATE TEST SPEC:

COMPLETED: ESC-STD 1000 (Rev 3) para. 4.6.4

6/14/16

TEMPERATURE: SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23,7C BY:

HUMIDITY: Original saple

49% M

REQUIREMENT: When the product is tested as specified at 500VDC -+ 10% for 1 minute, the insulation reﬂstance
shall be greater than 100 megohms,

AFTER AGING
Deck TEST A TEST B
1 >550 >550
7 > 550 >550
3 > 550 >850
4 550 550
5 >550 >550
6 »>550 »>550
7 >550 >550
.8 >530

> 350

NOTES: 1 Values are maximum found in megohms (K=1,000)

2 Test voltage applied between:

Test A- Open Circuit contacts

Test B- Closed contacts and non-cuerent carrying parts.
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DRT N £30-1
CQW'TCHES o
UNT OF ELECTRO G E R o4
S 0

180 King Avenue DATE: JUNE 24, 2016
Weymouth, Massaehuseus 02188
PREPARED BY: DAN MENARD
APPROVED BY: LARRY FRIEDMAN
MATERIAL

product qualification test and documented in Test Report 2970-2 dated 12/12/1984.
NOTE: Series 20M switch part #80162-33-4 was qualified by similarity in Test

Origingl Series 20 CAM switch part #20PHD-57 date code 7740, which was used for thﬁ' itial
ted 1/24/1985, b

4 Series 20 CAM switch is pert of the Series 20M moQ

O

; iy
s e h
<& ‘ :
& L .
o ¥ v » ', .
o i 0

To address the nonconformance:
Initial Product Qualificatio for Dielectric Withstanding Voltage, Insulation

Resistance and Contact Resistice as defined in Electroswitch’s ESC-STD-1000 Rev, 3
et @Mweifications for Rotary Switches and Auxiliary Relays for

Hing Class 1E Equipment for Nuclear Power Generating

o in contradiction to IEEE C37.90-1978 Relays and Relay

The schjuence of tests as detailed in ESC-STD-1000 (Rev 3) Table I was Dielectric Withstanding
Voltage, Insulation Resistance and Contact Resistance.

RESULTS
1. Passed the Dielectric Withstanding Voltage test at the 2200VRMS 60HZ for 1 minute.
2. Passed the Insulation Resistance Test 100 megachm minimum at S00VDC.
3. Passed the Contact Resistance test at the rated current of 204,
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: ELECTROS ' ﬁ ORT NI G30-1
e“wncaas*SAgt 0 B “ia
TGP BECTRO 8 . G E K

180 King Avenus
Weymouth, Massachusetts 02188

S

DATE: JUNE 24, 2016

PREPARED BY: DAN MENARD
APPROVED HY: LARRY FRIEDMAN

DATE STARTED: TEST: ORDER NUMBER:

677116 Dielectric Withstanding Voltage Not le

DATE TEST SPEC:

COMPLETED: ESC-STD-1000 (Rev. 3) para. 4.6,3

6/7/16 .

TEMPERATURE: SAMPLE NO/DESCRIPTION: T

23,7C CONDUCTED BY:
CHOMIDYTY: | Original semple

49% ' -

DM

REQUIREMENT: When tested as specified , product shall withstan

arcing, breakdown of insulation, or damage and there shall be no leak

0%, 60Hz (AC) for 1 minute without

t greater than 100 microamperes.
AFTER
Deck A TEST B

1 1

2 10 1
10 10

‘"+ 10 10
10 11

6 10 10
7 10 10
8 10 10

NO’[_'ES: 1

lnes are meximum found in microamperes,

2 Test voltage applied between:

Test A- Open Circuit contacts

Test B- Closed contacts and non current carrying parts,
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EL2E¥achment B
_ UNIT OF ELECTRD ) ‘
S ORT

180 King Avemue DATE: JUNE 24, 2014
Weymourth, Massachusetts 02188
PREPARED BY: DAN MENARD

APPROVED BY: LARRY FRIEDMAN

DATE STARTED: TEST:

6/14/16 Insulation Resistance

DATE TEST SPEC:

COMPLETED: ESC-STD 1000 (Rev 3) para, 4.6.4

6/14/16

TEMPERATURE: SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23.7C BY:

HUMIDITY: Original sample \

49% ' % DM
REQUIREMENT: When the product is tested as specified at 500 109 1 minutg, the insulation resistance

shall be greater than 100 megohms.

AFTER

Deck —@A TEST B
1 550 >550
T@ > 550 >550

> 550 =550

. _ .
>550 >3350
»>550 >550

>550 >550

‘ 5
E ' 6 >550 =550

% 7

8

> 550 >3350

NOTES: 1 Values are maximum found in megohms (K=1,000)

2 Test voltage applied between:

Test A- Open Circuit contacts .
Tegt B- Closed contacts and non-cuirrent carrying parts. -
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| eELEcm‘oswgt |
¢SWITCHER & A
(INIT R ELECTRO )

180 King Avemue
Weymouth, Mrssachusetts 02188

RT .I
chment B
TES 0 DATE: JUNE 24, 2016

PREPARED BY: DAN MENARD
APPROVED BY: LARRY FRIEDMAN

When the product i8 tested ag specified, the contact resistance shall n
The products shall be operated once prior to taking measuremen

DATE STARTED: TEST: } ORD ER:
6/16/15 Contact Resistance Not #aplr

DATE TEST SPEC: :

COMPLETED: ESC-STD-1000 (Rev. 3) para. 4.6.5

6/16/16 P 4

TEMPERATURE: SAMPLE NO/DESCRIPTION: TEST CONDUCTED
23.7C \ BY:

AUMIDITY: Original sample % ‘

49% : DM
REQUIREMENT: v

0 milliohms at rated currenit of 20A.,
ye the contact. '

Sample  CONTACT

CIRCUIT:

5.89

4.30

8.74

1,51

3.05

B.43

290

2.14

NOTES: 1. Values are the average of five measurements in milliohms




