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Electrical Equipment Qualification Review

Instructions

rmun

th M \ cle \ iNe o} juipment Qualify

If no sucl OMPOonents ¢ bming adde ) ICaLl Attachments A through F ar

the Venhier sha mplete Attachment G only I iher modifications, an” for the
Attachments A through F shall be completed (a ipplicable) as instructed below | The Lead Ve
Discipline Verifier shall determine which electr i components in the Svstem or Modification are
tronmental qualificauon, and shall list those mponents on Attachment A of this checklis
mponents which are ent Wosimiar may be grouped on Attachment A, such that the envi
jualithication revy COVEr a group of component Lrouping in thus fashuion should be hased
component sin ity . but als (! ] ) mmental qualificat locumentat

hisied on At \ shall b VICW | minimum, Attachment B of thus

Eovironmental Oualif Revies ment wddition

mponents s 0 be rey { Si1 g klists in Attachm
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m Allachmer

nents and A

be number




Northeast Utilities CK-MP30310
Milistone Unit 3 System
p Modification No.
Sheet o
. Electrical Equipment Qualification Review

In addition. for each unsatisfactory response, the preparer shall initiate a Discrepancy Report (DR) in
accordance with PI-MP3-11 The DR number shall be referenced in the comment

d When the Attachment has been completed. the preparer shall print sign. and date at the end of the
document in the space provided

a When all of the individual attachments have been completed for a System or Modification. they shall be
assembled together with Attachment A and the main checklist CK-MP1-03-10 for the Lead Verifier to
review The Lead Venifier shall then print, sign and date the CK-MP3-03-10 cover sheet to signify that the
Electncal Equipment Qualification Review has been completed for the applicable System or Modification

(OR-MPLO3 10, Rev. 1, Page 3)
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Review of EQ for Class 1 Electrical Equipment

Spec No and
Title

Vendor

Equipment Name/Description

Equipment Model Number(s)

Qualification Repont No , Title, Revision. and Date

Qualification Report Status 7] Approved by Vendor [] Not Approved by Vendor
Source for Environmental Conditions

A CONCLUSION OF REVIEW
(0 Accepted [0 Rejected

Comments

B METHOD OF QUALIFICATION

[ Type Testing [ Analysis [0 Operating Expenence
[ Other

€. INSTRUCTIONS

Cl Review all reponts against Section B, D. and E and (depending on the
qualificaton method shown 1n B) against the applicable Section(s) F, G.
and/or H

*C2 In the space provided for comments after cach question,

(@) 1f the answer to the question 1s “ves". reference the repon section
where the information can be found

(b)  If the answer o the question 1s “no”. indicate if the exclusion of
information is acceptable or unacceptable and state the basis for the
decision (attach jusufication. if necessary )

(CR-MPIO3 10, Rev 1, Page &)
CHORI0310 DO
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For equipment logs

ipplicable s

wewer need not

REFERENCE

IEE] 1v7’4 IEEE Standard {

Equipment for Nuclear Power Generating

NUREG-0588 (July 1981) - “Int

Environmental Qualification of

Equipment

(Mher S I\

EQUIPMENT DESCRIPTION

Has all the equipment in the rep

manutacturer and model number

equipment s

¢4 under th

QUALIFICATION BY TYPE TESTING

rerformance Requirement

quipment and chary
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Review of EQ for Class 1F electrical Equipment
1ES NQ Comnent ¥
F3  Test Sequence Has the equipment been tested 1o the

Fa

Fd.|

Fd 1.1

Fa 12

Fa 13

Fa 14

F4 18§

Fa 16

F4.17

following required sequence  inspection of equipment for
damage. performance measurements, aging (wear. thermal.
radiation). DBA exposure, performance measurement. and
inspection” (Refs D1 Sec 632 and D2 Sec 2 1)

Testing Use the following References Aging.

Actual Type

DI Sec 633 and D2 Sec 4 0. Quantities. D1 Sec
6.3 1.1(2). Mounting. D1 Sec 6.3 1 2, Connections. D1
Sec 631 3. DBA DI Sec 632(6)and D2 Sec 22

Thermal Aging.

Does the report identify the o :mber of samples of
equipment to be thermally aged”

Does the report describe how the equipment is mounted
during thermal aging”

Does the mounting descrintion provided in the report reflect
the installation design”

Have the accelerated aging parameters been identified (time
and temperature)”?

Hav. the equivalent real time ad temperatures been
identified”

If an activation energy 15 used for determining accelerated
parameters. 1s a reference provided identifying the source of
the activation energy value”

If & regression line 15 used for determination of accelerated
values. are the following provided”

a Test points identified on the line
Was the equipment operated during thermal aging”
Radiauon Aging.

Does the report identify the number of samples of
equipment to be irradiated”

(CK MPIG3 10, Rev 1, Page )
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Review of EQ for Class 1E electrical § quipment

Does the report identify the number of

!.)II:L\!INI:‘!W!( yele aged
Does the repon wWddress ‘.lli,)( iion t

perating conditions of ambient humidity

nems may be addressed throus
Does the report describe load
10 the equipment during testing
Does the applied loads reflect normal operating
synergisuc Effects (Ref D2
Does the report addre

DEA

Loes the repon denufy the n

equipment 1o be tvped tested
Was th equipment operated through
intcipated input power requirement

Urrent, power, rrequency pressur

Were performan

CK MPYOG 00
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Review of EQ for Class 1E electrical § quipment

s Lthe report wdentify values for t)

nditions for uch the ¢ juipment |

e 1est value in FS 1) outlined in th envelon

cihied requirements

(.xv' of D}

LCombinatio

ther I mment

'.‘.uym For all ¢ condhiions. does

ind identfy the degree of applied marg

and D

submergence

10N term subme

Eovironmental Variabl
environmental vanables monitored t

ondiions

LEquipment

the report outline th

used dunng
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Review of EQ for Class 1E Electrical Cables and Splices

Attachment |

I devel Ping thi

Qualil

IEEL ‘ IEEE Standard for
IE Ele Cables, Field Spli

Power Gener Hing Stator

516 (1984 1Ch

] Py lene Rubber

ind Cable

Rubber Insu

Gk \ !

Annual Bool

tNCal insulabior
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Matenial, Th

Assembly (for muluconductors

Number and arrangement of
Shielding (Refs

lacket (Refs
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ind radia

repon aent

ind radiat

Does the report identy

thermal aging

equipment

the ¢ ApPosure

o the parameter

julrements
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report addres
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o the test parameter

thcanon ri juirements

with th

and { ’I A

Does the reporn wentifs th
Evaluatior

I'-'-{)v et
Do the test paras

requirements

Margin For all service conditions. does

and denufy the degree of applied margi

Lest Equipment Does the 1

used (meters. voll m

port orthine

ibration

requirement

It ."._IL ment

CRMPIOY 10, Rey ) Page 14




Northeast Utilities CK-MP303.10
Millstone Unit 3

System
Modification No

Sheet of
Attachment (
Review of EQ for Class 1E Electrical Cables and Splices

Comment Sheet




Northeast Utilities CK-MP3.03.10
Millsione Unit 3

System
Modification No
Sheet of

Attachment D
Review of EQ for Class 1E Electrical Penetration

'P” Standard for B
ncontainment Structures |

station

NRC Regulatory Guide )
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Review of KO for Class 1E Electrical Penetration

ASME Boiler & Pressure Ves

sSubsection N} 1974 Ediu

ATION BY TYPE TESTINC

Quantities. Does the report identify the quanuty of

penetration assemblies or feedthroughs for ¢
lesting

Mount.ng
Does the report describe the mounting of the

issemblies duning each phase of type testing
External Connections

Does the report describe how external connections ar
the penetration assemblies duning each phase of Iy

esting

Performance Requirements
identify the following charactenst

e perfornmanct

"I'l;kl.lit.'\ \ HIAge, Lontim
and duration, Maxin

' Duration of |

Acceptance Critenia
charactenstics
!

I icasureme

rithe 1ol

4
{

NAUCION must b

Ch MPRLOM 10, Rev. )
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Kated maximum duration of rat
i'hu.m." pressure rating test
\ . {
Vaximum gas leakage rat

Fype Tests Were

rale

Pneumati pressure 1est (may mbined with gas leak

ontinuen i

s

arual-dis

nductor

velng and
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Review of EQ for Class 1E Electrical Penetration

B6 10

B6. 1]
B6 111
R6.12
B6 11
B6 14
B6 15
B6 16
B6 17
B6 18
B6 19
B7

B71

B2

B73

BX

Acceptance tests,
Gas leak rate test
Dielectric resistance test
Insulation resistance test
Conductor contunuity test

Synergistic effects:

Does the repont address synergistic effects”
Rated shont-time overload (STOL) current test
Short circuit current and duration test

Seismic testing

Rated continuous current test

Design Basis Event tests

Rated maximum duration of rated short circuit current test

A final gas leak rate test

Was the test sequence of B6 | through B6 18 followed”

Service Conditions:

Does the report identify values for the normal and abnormal service
conditions for which the penetration assembliss are qualified”

Identify the type of DBA tested for in the report
[ Loca [ HELB
[J Combination LOCAHELE [ Seismic

[C) Other (List in Comment Section)

Do the service condition parameters (in BY 1) envelope the

specification requirements”

Material tests:

(CRMPIO310, Rev. 1, Page 19)
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Review of EQ for Class 1E Electrical Penetration

B lime and te mperature aging

Have the acceleration aging parameters been identified (time
and temperatures

Have the equivalent real time and lemperatures beer
identified”

If an activation energy 1s used for determinit g acceleration
’

parameters, is the source of the activation energy value
identified”

If a re $100 line 15 used for determining acceleration
values the following provided

l'est points idenufied on the ling
Radiauon

Does the report identify the iest radiation
Is the exposure rate provided?

Fire resistance

Have the insulated conductors been Qualihied 1in accordance
with Ref A10?

DBA Testing

Does the report identify values for the abnormal plant sers 1c¢

conditions for which the equipment 1s qualified

Were insulation resistance for Class 1F conductors and
pressure and temperature of the assembly monitored
peniodically during the DE A testing to verify
performance

Was the equipment exposed to the entire
icCident as called for in the specificatior

Does the report include qualificatior

specilied post-DBA ume penod

CR-MP3-03-10, Kev. 1, Page 20
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Attachmenmt D
Review of EQ for Class 1E Electrical Penetration
YES NO Comment *
BI10 Margin:

Bl0.1

Bl102

Bll

BI13

Bl4

Were the following minimum test margins applied to the
service conditions for which the electnc penetration 1s
qualified”

+5% of rated current values
+10% of rated voltage values
+8°C (+15°F)

+10% of gauge pressure. but not more than 7x10'Pa
(10Ibf/in")

+10% added 1o the acceleration of the response spectrum at
the mounting point of the penstration assembly

+10% radiation (on accident dose)

If the qualification testing were conducted under saturated
steam conditions, was the temperature margin such that the
test pressure did not exceed the saturated steam pressure
(corresponding to peak ser. ice temperature) by more than
7x10"Pa (10Ibf/in’)?

Environmental Variables Does the report identify the
environmental vanables mowitored to simulate the specified
service conditions”

Test Equipment:

Does the report outline the test equipment (meters,
voltmeters, etc.) used dunng testing”

Have test equipment accuracies and latest date of calibration
been documented”

Test Results and Conclusions  Have the results of all tvpe
tests been identified” Has a conclusive statement been made
regarding the penetration’s qualified life?

Maintenance and Inspection. Do the mainienance and
wspection requirements consist of nondestructive tests and
realist requirements for inspection”

(CR-MP3.03-10, Rev. 1, Page 21)
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Comment Sheet

Comment

CK-MP3-03-10, Rev. 1. Page 22
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Attachment |
Review of EQ for Class 1E Electric Valyve Actuators

Number

Qualification Report N
itle. Rev.. & Date

REFERENCES

in addition to References D1 and D2 in Attachment
documents were used a

i basis lor developing
checklist

EQUIPMENT IDENTIFICATION

boes the qualificaton report identify the sam

pies and the
DASES (

n which samples were selected t epresent a genen
ictuator group

the equipment histed in the report identical

supplied under the sp2cificat

U101

LDoes the report include the dog

ume
in Ref Al S

ec. 7.2 and °
QUALIFICATION BY ANALYSI
Does the analvsis include the
1 $ $ [ ]
waenuficauon of Valve
qualihied service

¢e condit

CUR-MP3-03-10, Rev, 1. Page 23
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Millstone Unit 3 System
Document No
Modification No
Sheet
Attachment F
Review of EQ for Class 1E AC Induction Motors

est data. operating expenence

A listing of the environmental vanables

iflect equipment performance

Justification for any environmental vaniable not listed in
s

Model identified such that equipment performance is

L

function of ume and vanables as listed in (
Extrapolation of the Model
Identification of postulated equipment failure modes

he postulated failure modes for the equipment should be

shown 1o be the same as those produced by the model

he extrapolation of the model to the desired life must b

justified by using

nfidence b nndas

b Thermal testing of a component based on the

the regression line and to same failure criteria

CC requirements
d. Other (List in Comment Section
Description of Anaivtical Methods A writter explanatior
how the model was selected 1« represent a generc actuatotr

group and the parameters on which the selection was based

A companson of the Valve Actuator to be qualified 1o the

quaithied genenc Valve Actuator

A\ descnpuot

[ requirements

CK-MP30316
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Review of EQ for Class 1E AC Induction Motors

Checklis

specification Number

ualilicauon "'L“) it N«

ERENCES
{n addition to References D1 and D2 in Attachment B the following

documents were used as a guide in developing this qualification checklist

Al [EEE 431974 - “Recommended Practice for Testing

Insulation Resistance of Rotating Machinen

IEEE 56-1977 - “Guide for Insulation Maintenance for
Alternaung Current Rotating Machinen
IEEE 62-1978 - "Guide for Field Testing Power Apparatus

Insulation

[EEE 98-1984 - “guide for the Prcparation of Test Procedures
for the Thermal Evaluation and Establishment of Te

indices of Solid Electncal Insulation Materials

Recommended Practice for the Preparatior
of Test procedures for the Thermal Evaluation of Insulation

systems for Electrical Equipment

[EEE 101-1972 - “guide for the Statistical An:

Thermal Life Test Data

Standard Test procedure for |
Systems of Insulating Matenals for Random-Wound A

Electn

[EEE 275-181 K¢ ommended Practice
tvaluatuon of Insulauon System
Emploving Form-Wound Preinsulates

Rated 6900V and Below

26

CR-MP3.03-10, Rev. 1, Pagp
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Document No
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Sheet
Attachment F
Review of EQ for Class 1E AC Induction Motors

4 - "Standard for Type Test
. 1E Motors for Nuclear Power Gener

Standards

IEEE 429-1972 Standard Test Procedure for the
Evaluation of Sealed insulation Systems for AC Electrs

\

Machinery Employing Form-Wound Stator Coils

NEMA MG-1-1978 ANSUNEMA Standards Publicatior

fl

Motors and Generators

ATION BY TYPE TESTING

identification.  Does the qualification report identify the

following

Coil Construction (check one

Insulation Class (Ref Al

\ through Bl 7, indicar= type and maternial
Temperature Values (Ref All

Ambient Temperature

lemperature nse by resistar

Lubncant. Manufacturer

Bearing I\Pa

CK-MP303-16
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Document No
Modification No
Sheet
Attachment §
Review of EQ for Class 1E AC Induction Motors

CETEsSSIONn Analvsis

Motorette Construction: s the ripuor

accordance with one of the following
Random Wound (Sec 2 1. IF EE 429

Form Wound (Section 2.1, |El E 429

Quantities of Motorettes and Test T emperatures
Were at least 3 test temperatures used

Were at least 10 metorettes per temperature

Motor Insulation System

Motor Insulation: Does the report state that the insulation

on the motorettes is the same as the insulatior used on actual
motors

Motor Lead Insulation Does the report state that the
INSWanon on the motorettes 1s the

used on actual motor

Test Cycle and Voltage Checks
voltage checks as described o

one of the totlowing

Random-Wound

Checks, Sec. 2

Form-Wound
Checks. Sec
[EEE 275

Olitag
| & S uita

Qualification of Equipment

inside (

CR-MP30310, Rev. | Page 28
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Review of EQ for Class 1E AC Induction Motors

Temperature: s the qualified life statement based on the
1

(otal temperature (winding temperature nse plus ambient

rating of the insulauon class? (If yes, motor 1s qualified for

continuous operation at the qualified life value

Time and Temperature Aging

Have the accelerated aging parameters been defined

Are the aging parameters based on regression analvsis

Radiation

Analysis Are references provided as 1o the source of the
input data used in the analvsis

Type testing During Regression Dey elopment:

Were all motorettes at each test temperature used
Is the radiation source identified

Is the total integrated dose identified

Type Testing of New Motorettes and/or Motors:

IS the radiation source identified

i

totail integrated dose 1denufied

Was an AC higl

radiation testing
Humidity: Does the report identify
Vibration Does the report ider

Seismic: Has the vendor submutt

motor
Lubricant

Was the lubnicant included in a radiati

3-10, Rev. |, Page 29
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Document No
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Sheet of
Attachment F
Review of EQ for Ciass 1E AC Induction Motors

B3 7. Was the lubncant included in a thermal aging test/a nalysis
B1%  Bearings: Has the vendor provided the rating in accordance
with the Antu-Friction Bearnir g Manufac turing Associatior
Standards 9-1978 and 11-1978
B19 Seals

Were the seals included in a radiation test or analysis

Were the scals included in a thermal aging test or analvsis

BI 10 Test Samples: For the motor to be tvped tested. has the

Cd

following information been provided

}'-‘ | | Y\‘K'
t 104 Frame Size
B3 1 Beaning and Lubnication Systen

B3 104 Insulauon System Classificatior

b l'otal Temperature Rise (°C) by Resistance
B3 106 Voltage Rating
BI il Performance Requirements:
Does the report idenufy the variables that will be monitored
during testing to judge performance
B Acceptance Criteria
Based on the vatiables 1o be monitored. have acceptance
cnteria been defined
! Design Basis Event
E was the motor operated during the DB
t Ve th tag ing frequer A

CR-MP303-10, Rev. 1, Page M
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Review of EQ for Class 1E AC Induction Motors

Were performance measurements taken before
after the DBA”?

Was chemucal spray introduced

Does the temperature pressure profile envelope the plant
profile”

Was the equipment exposed to the entire frame of the

accident as called for in the specification

Was the exposure at least | hour bevond the equipments

required n;ur.a!m:t\ during a DBA

Test Equipment

Does the report identfy the test equipment used dunng the

esting
Test Results and Conclusion

Does the report include the tabulated results of tl

e

performance measurements
Maintenance and Inspection

Have the maintenance and inspection requirements

defined to ensure qualified life

CR-MP303.10, Rev. 1. Page 31
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Review of EQ for Class 1E AC Induction Motors

Comment N Comment

1 additional pages SIgn and date last sheet

CUKR-MF3-03-10, Res. 1, Page 32
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Sheet of

Attachment G
Review of Modification for Impact on EQ for § xisting Electrical Components

Idenufy potential impact of the modification on equipment qualification of existing electrnical components as a result
the modification changing any of the following

Normal pressure, temperature, humidity or radiation dose exposur

Abnormal (accident) pressure, lemperature, humidity or radiabion dose/c Xposure

Discuss the specific impact, dilineate how the modification add:
addressed. and why it is adequale

1 {

essed 1, and indicate whether it was ¢
If 1t is determined that the impact was not adeguately addressed
Discrepancy Report (DR) per PI-MP3-11, and include reference to the DR number in th's At ichment G
conunualon page as necessan

CR-MP3I03-10. Rev. 1 Page 33
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