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Hierarchy Structure b CIs

Consulting Inspection Services

Regulatory Authorities: Nuclear Regulatory Commission [ NRC ]

Co Regulations [ CFR ]

Jurisdictional Authorities: US-States and Canadian Provinces

IEEE Standards
IEEE 323
IEEE 334
|[EEE 572

Referenced Codes and Standards

NQA-1: Quality Assurance Requirements for Nuclear Facility Applications
QAI-1: Qualifications for Authorized Inspection

ASME Code Sections Il [Material] ; V [NDE] ; IX [Welding] ; XI [Inservice]
ASME ; ANSI ; ASNT
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Jurisdictional Regulations

Code of Federal Regulations [ CFR]

http://www.gpo.gov/fdsys/browse/collectionCfr.action?collectionCode=CFR

i

10 CFR 50 | Title 10  Energy
Chapter| Nuclear Regulatory:Commission

_ Part 50 - Domestic Licensing of Prodiuction and| ,
i NS
B0Z 0 Y = et {

10 CFR 21 | 1itle 10 WEnergy }
Chapter | Nuclear Regulatory Commission ;

_ Part 21 Reporting of Defects and Noncomplia

1 0 CFR 50049 Consulting .I'nspecﬂq gvlig

§ 50.49 Environmental qualification of electric equipment important to safety for
nuclear power plants.

(a) Each holder of or an applicant for an operating license issued under this part,...,
shall establish a program for qualifying the electric equipment defined in pafagraph
(b) of this section. ...

(b) Electric equipment important to safety covered by this section js:
(1) Safety-related electric equipment. 3
3 Safety-related electric equipment is referred to as “Class 1E” equipment in IEEE 32

(2) Nonsafety-related electric equipment whose failure under postulated
environmental conditions could prevent satisfactory accomplishment of safety
functions specified in subparagraphs (b)(1)(i)(A) through (C) of this section by the
safety-related equipment.

(3) Certain post-accident monitoring equipment. 4
4See Reg Guide 1.96
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10 CFR 50.49 gcis
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§ 50.49 Environmental qualification of electric equipment important to safety for
nuclear power plants.

(c) Requirements for (1) dynamic and seismic qualification of electric equipment
important to safety, (2) protection of electric equipment important to safety against
other natural phenomena and external events, and (3) environmental qualification of
electric equipment important to safety located in a mild environment are noincluded
within the scope of this section. A mild environment is an environment
no time be significantly more severe than the environment that watHe
normal plant operation, including anticipated operational occurrences.

(d) The applicant or licensee shall prepare a list of electric equip ‘
to safety covered by this section. In addition, the applicant or licensee shall
the information in paragraphs (d)(1), (2), and (3) of this section for this electric
equipment important to safety in a qualification file. The applicant or licensee shall
keep the list and information in the file current and retain the file in auditable form for
the entire period during which the covered item is installed in the nuclear power plant
or is stored for future use to permit verification that each item of electric equipment is
important to safely meet the requirements of paragraph (j) of this section.

10 CFR 50.49 gcis

Consulting Inspection Services

§50.49
(d)

(1) The performance specifications under conditions existing during and following
design basis accidents.

(2) The voltage, frequency, load, and other electrical characteristics for which the
performance specified in accordance with paragraph (d)(1) of this section can be
ensured.

(3) The environmental conditions, including temperature, pressure, humidity, radiation,
chemicals, and submergence at the location where the equipment must perform as
specified in accordance with paragraphs (d) (1) and (2) of this section.
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1 0 CFR 50049 Consulting f!JS[JE'LQ’J g£§

(e) The electric equipment qualification program must include and be based on the following:

(1) Temperature and pressure. The time-dependent temperature and pressure at the location of
the electric equipment important to safety must be established for the most severe design basis
accident during or following which this equipment is required to remain functional.

(2) Humidity. Humidity during design basis accidents must be considered.

(3) Chemical effects. The composition of chemicals used must be at least as severe as that
resulting from the most limiting mode of plant operation (e.g., containment spray, emergency core
cooling, or recirculation from containment sump). ...

(4) Radiation. The radiation environment must be based on the type of radiation, the total dose
expected during normal operation over the installed life of the equipment, and the radiation
environment associated with the most severe design basis accident during or following which ghe
equipment is required to remain functional, including the radiation resulting from recirculatipgflui
for equipment located near the recirculating lines and including dose-rate effegts.

(5) Aging. Equipment qualified by test must be preconditioned by natural or 3
(accelerated) aging to its end-of-installed life condition. ...

(6) Submergence (if subject to being submerged).

(7) Synergistic effects. Synergistic effects must be considered ...

(8) Margins. Margins must be applied to account for unquantified uncertainty, such
effects of production variations and inaccuracies in test instruments. These margins are in addition
to any conservatisms applied during the derivation of local environmental conditions of the
equipment unless these conservatisms can be quantified and shown to contain appropriate margins.

1 0 CFR 50049 Consulting f!JS[JE'LQ’J g£§

(f) Each item of electric equipment important to safety must be qualified by one
of the following methods:

(1) Testing an identical item of equipment under identical conditions or under
similar conditions with a supporting analysis to show that the equipment to be
qualified is acceptable.

(2) Testing a similar item of equipment with a supporting analysis to show that
the equipment to be qualified is acceptable.

(3) Experience with identical or similar equipment under similar egad
with a supporting analysis to show that the equipment to be qualified is

acceptable.

(4) Analysis in combination with partial type test data that supports the
analytical assumptions and conclusions.
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Appendix B to Part 50—

Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants

Introduction. Every applicant for a construction permit is required by the provisions of § 50.34 to include in its
reliminary safety analysis report a description of the quality assurance program to be applied to the design,

fabrication, construction, and testing of the structures, systems, and components of the facility. ...

Every applicant for a combined license under part 52 of this chapter is required by the provisions of § 52.79 of this

chapter to include in its final safety analysis report a description of the quality assurance applied to the dksign, and

to be applied to the fabrication, construction, and testing of the structures, systems, and compon

and to the managerial and administrative controls to be used to assure safe operation. For applicatig
September 27, . . ter is required by the pro
to include in its QA is required for all Safety Related  |mapplied tossite activities rela
construction, an com onents' ilities that may be construct;
for a design app p . the provisions of 10 CFR

include in its fin To be classified and Specified by the applied to the design of thelstru
components of
Owner / Contractor

to include in its

.157

wer plants and fuel reprocessing pl
ponents that prevent or mitigate the consequences of postulated accidents
that could cause undue risk ealth and safety of the public. This appendix establishes quality
assurance requirements for design, manufacture, construction, and operation of those
structures, systems, and components. The pertinent requirements of this appendix apply to all
activities affecting the safety-related functions of those structures, systems, and components;
these activities include designing, purchasing, fabricating, handling, shipping, storing, cleaning,
erecting, installing, inspecting, testing, operating, maintaining, repairing, refueling, and modifying.

manufacture of,
include structures, syste

Appendix B to Part 50—

FCIs
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l. Organization

Il.  Quality Assurance Program

lll. Design Control

IV. Procurement Document Control

V. Instructions, Procedures, and Drawings
VI. Document Control

VII. Control of Purchased Items and Services
VIII. Identification and Control of ltems

IX. Control of Processes

X. Inspection

XI.  Test Control

XIll. Control of Measuring and Test Equipment
Xlll. Handling, Storage, and Shipping

XIV. Inspection, Test, and Operating Status

XVI. Corrective Action
XVII.  Quality Assurance Records
XVIIl.  Audits

Y—ede‘a\

XV. Nonconforming Materials, Parts, or Components

(c) www.cis-inspector.com Sales meeting 2013

Page 6



CIS

Consulting Inspection Services

Appendix B to Part 50—

IV. Procurement Document Control

Measures shall be established to assur]
bases, and other requirements which &
suitably included or referenced in the docume
equipment, and services, whether purchased b pplicant or by its contractorg or
subcontractors. To the extent necessary, procuren\ /nt documents shall require
contractors or subcontractors to provide a quality assurance program consistent wit
the pertinent provisions of this appendix.

QA required for SUBContractors

, design
are

rocurement of material,

VII. Control of Purchased Material, Equipment, and Services
Measures shall be established to assure that purchased material, equip
services, whether purchased directly or through contractors and subcontractors,
to the procurement daciiments These measures shall include provisions, as appropriate,
for source evalu LA o) ST e e f quality furnished by the
contractor or su or subcontractor source, and
examination of very. Documentary evidence that material and
equipment conform to t rement requirements shall be available at the nuclear
powerplant or fuel reproc g plant site prior to installation or use of such material and
equipment. ...The effective\gss of the control of quality by contractors and
subcontractors shall be assessed by the applicant or designee at intervals consistent
with the importance, complexity, and quantity of the product or services.

CIS

Consulting Inspection Services

U.S. NUCLEAR REGULATORY COMMISSION July 2011

REGULATORY GUIDE

OFFICE OF NUCLEAR REGULATORY RESEARCH

4 f 8]

%

REGULATORY GUIDE 1.156

(Draft was issued as DG-1254, dated January 2011)

QUALIFICATION OF CONNECTION ASSEMBLIES
FOR NUCLEAR POWER PLANTS
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Reg Guide 1.156

B. DISCUSSION

Institute of Electrical and Electronics Engineers (IEEE) Standard (Std.) 572-2006,
“Qualification of Class 1E Connection Assemblies for Nuclear Power Generating
Stations,” issued June 2007 (Ref. 2), was prepared by Subcommittee 2 (Qualification) of
the IEEE Nuclear Power Engineering Committee and was approved by the IEEE Standards
Board on December 6, 2006. This standard describes basic procedures for qualifying
connection assemblies (e.g., connectors, terminations, and environmental seals in
combination with related cables or wires as assemblies). The qualification
requirements in this standard, when followed, demonstrate and document the ability
of the equipment to perform safety functions under applicable service conditions,
including design-basis events.

C' DECLILATODV. DAOCITIONL
Th 06, when used in
co ion of Certain Electric
1
Eq Other Methods may be used as well! % an acceptable
s pertaining to the

environmental seals in
combination with cables or wires as assemblies for service in nuclear power plants to
ensure that the connection assemblies can perform their safety functions

FCIs
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Karte: Wikipedia
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NQA-1 History b CIS
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ANSI/ASME NQA-1-1979 Quality Assurance Program Requirements for Nuclear Power Plants
intended to meet and implement the 18 criteria of
10 CFR 50 Appendix B, Quality Assurance Criteria for Nuclear Power Plants and Fuel Reprocessing Plants.

ANSI/ASME NQA-2-1979 Quality Assurance Requirements for Nuclear Power Plants
based upon ANSI/ASME N45.2-1977, Quality Assurance Program Requirements for Nuclear Facilities;
ANSI N46.2, Revision 1, Quality Assurance Program Requirements for Post Reactor Nuclear Fuel Cycle Facilities;
N45.2.6-1978 Qualifications of Inspection, Examination, and Testing Personnel for Nuclear Power Plants
N45.2.9-1979 Requirements for Collection, Storage, and Maintenance of Quality Assurance Records for Nuclear Power
Plants
N45.2.10-1973 Quality Assurance Terms and Definitions
N45.2.11-1974 Quality Assurance Requirements for the Design of Nuclear Power Plants
N45.2.12-1977 Requirements for Auditing of Quality Assurance Programs for Nuclear Power Plants
N45.2.13-1976 Quality Assurance Requirements for Control of Procurement of Items and Services for Nuclear Power Plants
N45.2.23-1978 Qualification of Quality Assurance Program Audit Personnel for Nuclear Power Plants

ANSI/ASME NQA-1-1979, 1983, 1986, 1989
ASME NQA-1-1994, 1997, 2000, 2004, 2008, 2012 (March 2013).

NQA-1 Part 1 Requirements b CIs

Consulting Inspection Services

1 Organization

2 Quiality Assurance Program

3 Design Control

4 Procurement Document Control

5 Instructions, Procedures, and Drawings Quality

6 Document Control

7 Control of Purchased Items and Services Assurance

8 Identification and Control of Items Req uirements for

9 Control of Processes N uclear Faci“ty

10 Inspection & 5
11 Test Control Applications
12 Control of Measuring and Test Equipment

13 Handling, Storage, and Shipping

14 Inspection, Test, and Operating Status
15 Control of Nonconforming Items

16 Corrective Action AN AMERICAN NATIONAL STANDARD
17 Quality Assurance Records
18 Audits
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NQA-1 Requirement 1 [ CIS
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REQUIREMENT 1
Organization

100 GENERAL Ncost and schedule when opposed to safety function

s . . ations. These verification functions include the
Responsibilities for the establishment and implemen \

tation of the quality assurance program shall be defined|
The organizational structure, functional responsibilitied
levels of authority, and lines of communications fo
activities affecting quality shall be docyme="" -
Sum mary* :

200 STRUCTURE ANDR(" s e iOrganization Chart Requnred‘ ‘\ 1

201 General « Senior Management shall establish and verify
The organizatjf: :

requirements.for,the QAProgram
iite. Responsibility and Authority.in case of
0tz for BE0Rlems
o d end 1t . -
ef;qu:ht;fﬁ;‘acmmd _.*_Noshipment with'open NCRs.
assigned responsibility for perforiTes. nterface Controls.required

(c) quality achievement is verified by
directly responsible for performing the work v f gafiization is involved in the
(d) those responsible for assuring that an appropriate  execution uf actwlues the responsibilities, interfaces,
quality assurance program has been established and  and authority of each organization shall be clearly
those verifying activities affecting quality have sufficient  defined and documented.
authority, direct access to responsible levels of manage- The external interfaces between organizations and the
ment, organizational freedom, and access to work to internal interfaces between organizational units, and

d mg quality problems
ecommending, or pmv1d1.ng solu-

tions for effective
ance program and

NQA-1 2-QA Program b CIS

Consulting Inspection Services

100 GENERAL BASI€

(a) A documented quality assura
in accordance with this Part (Par
items to which it appl|es The pr.
extent conswtent
acceptance
are per Summary:

£ Description:needed

Seope shall be identified

shall be planned, implemented, and maintained
thereof. The program shall identify the activities and
ctivities affectlng quality to an
activities against

2:u Indoctrination and Training required Ztte
prere s . System.for. Detection.of: Quality.Problems i

controls, pxge
items and for vewdigation af that gl
to detect and correct qu rehiems
(b) The program shall provide for indoctrination, training, and qualification as necessary of
personnel performing or managing activities affecting quality to ensure that suit able proficiency is
achieved and maintained.
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100 GENERAL BASIC
The design shall be
e defined,

e controlled, and

e verified.

Design inputs shall be specified on a timely basis and translated into design documents. Design
interfaces shall be identified and controlled. Design adequacy shall be verified by individuals
other than those who designed the item or computer program. Design changes shall be
governed by control measures commensurate with those applied to the original design.

200 DESIGN INPUT

Applicable design inputs shall be identified and documented, and their selection
reviewed and approved. The design input shall be specified to the level of detail
necessary to permit the design activities to be carried out in a correct manner and
to provide a consistent basis for making design decisions, accomplishing design
verification measures, and evaluating design changes.

NQA-1 3- Design Control b CIs

Consulting Inspection Services

400 DESIGN ANALYSES

Design analyses shall be sufficiently detailed such that a person technically qualified in the
subject can review and understand the analyses and verify the adequacy of the results without
recourse to the originator.

401 Use of Computer Programs

To the extent required in paras. 401(a) and (b) of this Requirement, computer program
acceptability shall be preverified or the results verified with the design analysis for each
application.

Preverified computer p 492 pocumentation of Design Analyses
Standard. Documentation of design analyses shall include the following:
(a) The computer pr.o (a) the objective of the analyses
encoded mathematic (b) design inputs and their sources
(b) The encodgd matt (c) results of literature searches or other applicable background data
problem associated w (d) assumptions and indication of those assumptions that must be
verified as the design proceeds

[a) idAantificatinn Af anus camniibar calcidatinn incliidins idantificatian ~F

900 DOCUMENTATION AND RECORDS

Design documentation and records shall include not only final design documents, such as
drawings and specifications, and revisions to those documents, but also documentation that
identifies the important steps in the design process, including sources of design inputs that
support the final design.
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NQA-1 4-Procurement

200 CONTENT OF THE PROCUREMENT DOCUMENTS

Procurement documents issued at all tiers of procurement shall include provisions for the following, as
deemed necessary by the Purchaser.

201 Scope of Work

202 Technical Requirements

203 Quality Assurance Program Requirements

204 Right of Access
205 Documentation Reqy: ™
206 Nonconformances

300 PROCUREMENT DOCUM

A review of the procuremeptehicuments, and changes thereto, shall be mace documented

tod to prospective 5

es wil | \“S\uwmr;')arly: ' reguirements
e Procurement process shall be documented

* QA shall be extended to subtier suppliers

e PO shall be reviewed for approval prior to
procurement

Changes shall be controlled in the same way.

CIS

Consulting Inspection Services

NQA-1 7-Purchased Items and Services

100 GENERAL BASIC
The procurement of items
requirements. Such contro
selection, evaluation of objet
audit, and examination of ite
200 SUPPLIER EVALUATION A
Prior to award of a contrac
(a) Supplier’s histp#r StUMmary:
?;)t‘;ilpl:f'f” “PPS © SUppliers shall be aldited
: ¢ .. Receivipg inspection shall be performed

Nonconformances shall:bélcontrolled:| atic o

d services shall be controlled to ensure conformance with specified
quide for the following as appropriate: source evaluation and
ace of quality furnished by the Supplier, source inspection,
Qon delivery or completion.

400 CONTROL ©
500 ACCEPTANCE O
503 Certificate of Conformance

504 Source Verification - - T
- . performance of the following functions:
505 Receiving Inspection

600 CONTROL OF SUPPLIER Noi (@) supplier evaluation and selection
(b) acceptance of items or services
(c) supplier nonconformances to procurement document
requirements, including their evaluation and disposition
(d) utilization and acceptance of commercial grade items

ed to indicate the
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NQA-1 15- Nonconforming ltems bcCIs
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100 GENERAL BASIC

Items that do not conform to specified requirements shall be controlled to prevent inadvertent
installation or use. Controls shall provide for identification, documentation, evaluation, segregation
when practical, and disposition of nonconforming items, and for notification to affected
organizations.

200 IDENTIFICATION

300 SEGREGATION

400 DISPOSITION

A disposition, such as use-as-is, reject, repair, or rework of nonconforming items shall be made

and documented. Technical justification for the acceptability of a nonconforming item dispositioned
repair or use-as-is shall be documgat ed. Nonconformances to design requirements dispositioned

Reworked ite Summary:
original acce #2. No Nonconforming ltem may be supplied
Repaired i be e gﬂuctured ‘PF&C g\ﬂbwl;e%ol ﬂ es and with the

. De5|gn / Englneerlng Concurrence
e Documentation for Lifetime
e 10CFR21: Applies even after supply!

original af.cao

NQA-1 17- QA Records [ CIS

Consulting Inspection Services

REQUIREMENT 17
Quality Assurance Records

100 GENERAL 401 Lifetime Records

401.1 Lifetime records are those that meet one or
: AQre of the following criteria:

work activities. Quality assurance records shall fifs s those that would be of significant value in demon-
documentary evidence that items or activities meef «. § capability for safe operation

ified quality requirements. Quality assurance ff: Nee that would be of mgﬂlfuaﬂr value in main-
shall be 1dem1ﬂed genelated,authentu_at d = 2

The control of quality assurance records shall be g 1

Summary:
Owner shall keep Lifetime Records
e Nonpermanent Records by Manufacturer

200 GE
) Red » Storage Facility clearly defined (requirements!) .
(b) Reca * Records shall be legible and protected =~

activities an * Retention time
or information

(c) Records to be g s® 1 - Electronic records are difficult!
shall be specified in applic
design specifications, procurement docunt
cedures, and operational procedures.

E ed in accordance
avle reqmremems but need not be
retained for the life of the item because they do not meet
the criteria for lifetime records. Nonpermanent records
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questions?

have answers!

Dr. Dirk Kolbl,

CIS GmbH Consulting Inspection Services
Karolingerstr. 96

45141 Essen, Germany

Tel.: +49 201 747275-0
Fax: +49 201 747275-29

WWW.Cis-inspector.com

Karte: Wikipedia
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