The system shall establish measures for the identification, documentation,
evaluation, segregation, and disposition of nonconformities. A
nonconformity is a condition of any material, item, product, or process in
which one or more characteristics do not conform to the established
requirements. These may include, but are not limited to, data
discrepancies, procedural and/or documentation deficiencies, or material
defects. Also, the title(s) of the individual(s) involved in this process shall

be included.
p) Exhibits

Forms used in the quality system shall be included in the manual with a
written description. Forms exhibited should be marked SAMPLE and
completed in a manner typical of actual valve repair procedures.

q) Testing Equipment (See Supplement 8)

The system shall include a means to control the development, addition, or
modification of testing equipment to ensure the requirements of 4.5.1(b)
are mel.

r) Field Repairs (See Supplement S57.7)

If field repairs are included in the scope of work, the system shall address
any differences or additions to the quality sysiem required to properly
control this activity, including the following:

1) Provisions for annual audits of field activities shall be included;

2) Provisions for receipt and inspection of replacement paris,
including parts received from the owner-user, shall be addressed;

3) If owner-user personnel will assist with repairs, provisions for the
use of owner-user personnel shall be included; and

4) Provisions for use of owner-user measurement and test
equipment, if applicable, shall be addressed.
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1.8 “NR” ACCREDITATION REQUIREMENTS
1.8.1 SCOPE

a) Fhis-section-provides The requirements that-must to be met for an
organization to obtain a National Board Certificate of Authorization to use
the “NR” Symbol Stamp for the Repair/Replacement activities performed
in accordance with this Part and ASME Section Xl requirements.

b) The issuance of the “NR” stamp is not restricted to organizalions whose
primary business is to perform repair/replacement activities or to
manufacturers or assemblers that hold an ASME “N”-type Code symbol
stamp. Owners and users of nuclear components and other organizations
that qualify in accordance with these rules may also obtain the “NR” stamp

may be obtained from the National Board.

114 33

CERTIFICATE OF AUTHORIZATION
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1.8.2 1.8.4 NATIONAL BOARD “NR” SYMBOL STAMP

a) All “NR” Symbol Stamps shall be obtained from the National Board of
Boiler and Pressure Vessel Inspectors. Authorization to use the “NR”
Symbol Stamp may be granted by the National Board at its absolute
discretion.

b) e)-The organization shall not permit other organizations to use the "N R”
Symbol Stamp loaned to it by the National Board.

1.8.3 1.8.5 QUALITY SYSTEM PROGRAM

A holder of a National Board Certificate of

Authorization shall have and maintain a written Quality System Program.
The system shall satisfactorily meet the requirements of the NBIC,
jurisdictional requirements, and shall be available for review. The Quality
System Program may be brief or voluminous, depending on the
circumstances. It shall be treated confidentially by the National Board.

1.8.3.1 +.8.5.4 OUTLINE OF REQUIREMENTS FOR A QUALITY
SYSTEM

PROGRAM FOR QUALIFICATION FOR THE NATIONAL BOARD “NR”
SYMBOL STAMP

These rules set forth the requirements for planning, managing, and
implementing the organization’s Quality System Programs for controlling
the quality of activities performed during repair/replacement activities of
components and systems in nuclear power plants within the scope of the
applicable edition and addenda of Section XI of the ASME Code. These
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rules are to be the basis for evaluating such programs prior to the
issuance of the National Board “NR” Certificate of Authorization.
a) Organization

1) The authority and responsibility of those in charge of the Quality
System Program and activities affecting quality shall be clearly
established and documented. The person and organization
performing Quality System functions shall have sufficient and well-
defined responsibility, authority, and organizational freedom to:

a. ldentify quality problems;
b. Initiate action which results in solutions;
c. Verify implementation of solutions to those problems; and

d. Control further processing, delivery or installation of a
nonconforming item, deficiency or unsatisfactory condition
until proper disposition has been made.

2) The person and organization responsible for defining and for
measuring the overall effectiveness of the Quality System Program
shall be designated sufficiently independent from the pressure of
production, have direct access to responsible management at a
level where appropriate action can be required and report regularly
on the effectiveness of the program. Assurance of quality requires
management measures which provide that the individual or group
assigned the responsibility of inspection, testing, checking, or
otherwise verifying that an activity has been correctly performed, is
independent of the individual or group directly responsible for
performing the specific aclivity. The specific responsibilities of the
Quality Assurance organization of the “NR” Certificate Holder shall
include the review of written procedures and monitoring of all
activities concerned with the Quality System Program as covered in
these rules.

b) Quality System Program

1) Before becoming a holder of an “NR” Certificate of Authorization,
the applicant shall establish a Quality System Program for the
control of the quality of work to be performed. The program shall
define the organizational structure within which the Quality System
Program is to be implemented and shall clearly delineate the
responsibilities, levels of authority, and lines of communication for
the various individuals involved. The program shall be documented
in detail in a Quality System Manual that shall be a major basis for
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demonstration of compliance with the NBIC. The applicant’s Quality
System Program shall be documented by written policies,
procedures, and instructions and shall be based on the
organization’s scope of work to be performed.

2) The applicant’s program need not be in the same format
or sequential arrangement as the requirements in these
rules as long as all applicable program requirements have
been covered. The program shall provide for the
accomplishment of activities affecting quality under suitably
controlled conditions. Controlled conditions include the use
of appropriate equipment, suitable environmental conditions
for accomplishing the activity and assurance that
prerequisites for the activity have been satisfied. The
program shall take into account the need for special controls,
processes, test equipment, tools, and skills to attain the
required quality and need for the verification of quality by
inspection and test. The program shall provide for ready
detection of nonconforming material and items and for timely
and positive corrective actions.

3) The program shall provide for indoctrination and training
of personnel performing activities affecting quality as
necessary to assure that suitable proficiency is achieved and
maintained. It shall be the responsibility of the “NR”
Certificate Holder to ensure that all personnel performing
quality functions within the scope of these rules, including
personnel of subcontracted services, are qualified as
specified in these rules. The assignment of qualified
personnel shall be at the discretion of the "NR” certificate
holder.

4) The “NR” Certificate Holder shall be responsible for
advising his Authorized Nugclear Inspection Agency of any
proposed changes to the Quality System Manual and shall
have acceptance of the Authorized Nuclear Inspection
Agency’s Authorized Nuclear Inspector Supervisor before
putting sueh changes into effect. The “NR” Certificate Holder
shall make a current copy of the Quality System Manual
available to the Authorized Nuclear Inspector. The “NR”
Certificate Holder shall be responsible for promptly notifying
the Authorized Nuclear Inspector of such accepted changes,
including evidence of acceptance by the Authorized Nuclear
Inspection Agency.
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5) The quality of all repair/replacement activities shall be
controlled at all points necessary to ensure conformance
with the requirements of these rules and the “NR” Certificate
Holder's Quality System Manual.

6) The Certificate Holder shall make available to the
Authorized Nuclear Inspector such drawings and process
sheets as are necessary to make the Quality System
Program intelligible.

c¢) Design Control

1) ASME Section Xl establishes that the owner is
responsible for design in connection with repair/replacement
activities. The “NR” Cerificate Holder must ensure that the
design specification, drawings, or other specifications or
instructions fumished by the owner satisfy the code edition
and addenda of the owner’s design specification. To satisfy
this requirement, the “NR” Certificate Holder shall establish
requirements that correctly incorporate the owner’s design
specification requirements into their specifications, drawings,
procedures, and instructions, which may be necessary to
carry out the work. The “NR” Certificate Holder’s system
shall include provisions to ensure that the appropriate quality
standards are specified and included in ail quality records.
These records shall be reviewed for compliance with the
owner’s design specification and the requirements of Section
X! of the ASME Boiler and Pressure Vessel Code.

2) If the “NR” Certificate Holder’s specifications, drawings,
procedures, and instructions conflict with the owner’s design
specification, a system must be implemented that will
resolve or eliminate the deficiency. This system must be
reconciled with the owner and the “NR” Certificate Holder in
accordance with IWA-4000 of Section XI of the ASME Code.

d) Procurement Document Control

Documents for procurement of materials, items, and subcontracted
services shall include requirements to the extent necessary to
ensure their compliance with the owner’s design specifications and
IWA-4000 of Section Xl of the ASME Code. To the extent
necessary, procurement documents shall require suppliers to
maintain a Quality System Program consistent with the applicable
requirements of the edition and addenda of the code of construction
to which the items are constructed. Measures shall be established
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to ensure that all purchased material, items, and services conform
to these requirements.
e) Instructions, Procedures and Drawings

Activities affecting quality shall be prescribed by documented
instructions, procedures or drawings of a type appropriate fo the
circumstances and shall be accomplished in accordance with these
instructions, procedures, or drawings. Instructions, procedures, or
drawings shall include appropriate quantitative and qualitative
criteria for determining that activities affecting quality have been
satisfactorily accomplished. The “NR” Certificate Holder shall
maintain a written description of procedures, instructions, or
drawings used by his organization for control of quality and
examination requirements detailing the implementation of the
Quality System requirements. Copies of these procedures shall be
readily available to the Authorized Nuclear Inspector.

f) Document Control

The program shall include measures to control the issuance, use,
and disposition of documents, such as specifications, instructions,
procedures, and drawings, including changes thereto. These
measures shall ensure that the latest applicable documents,
including changes, are reviewed for adequacy and approved for
release by authorized personnel and distributed for use at the
location where the prescribed activity is performed.

g) Control of Purchased Material, ltems, and Services

Measures shall be established to ensure that all purchased
material, items, and services conform to the requirements of the
owner's design specifications and applicable edition and addenda
of the code of construction and Section XI of the ASME Code.
These measures shall include identification for material traceability.
Provisions shall be identified for source evaluation and objective
evidence shall be provided evidencing quality standards for
material examination upon receipt.

h) Identification and Control of Material and ltems

1) Measures shall be established for identification and
control of material and items, including partially fabricated
assemblies. These measures shall ensure that identification
is maintained and traceable, either on the material or
component, or on records throughout the repair/replacement
activity. These measures shall be designed to prevent the
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use of incorrect or defective items and those which have not
received the required examinations, tests, or inspections.

2) Permanent or temporary unit identification marks shall be
applied using methods and materials that are legible and not
detrimental to the component or system involved. Such
identification shall be located in areas that will not interfere
with the function or quality aspects of the item.

3) Certified Material Test Reports shall be identified as
required by the applicable material specification in Section I
of the ASME Code and shall satisfy any additional
requirements specified in the original code of construction.
The Certified Material Test Report or Certificate of
Compliance need not be duplicated for submission with
compliance documents when a record of compliance and
satisfactory reviews of the Certified Material Test Report and
Certificates of Compliance is provided. Documents shall
provide a record that the Certified Material Test Report and
Certificates of Compliance have been received, reviewed,
and found acceptable. When the “NR” Certificate Holder
Scope authorizes the organization to perform examinations
and tests in accordance with the original code of
construction, the “NR” Certificate Holder shall certify
compliance either on a Certified Material Test Report or
Certificate of Conformance that the material satisfies the
original code of construction requirements.

i) Control of Processes

1) The “NR” Certificate Holder shall operate under a
controlled system such as process sheets, checklists,
travelers, or equivalent procedures. Measures shall be
established to assure that processes such as welding,
nondestructive examination, and heat treating are controlled
in accordance with the rules of the applicable section of the
ASME Code and are accomplished by qualified personnel
using qualified procedures.

2) Process sheets, checklists, travelers, or equivalent
documentation shall be prepared, including the document
numbers and revisions to which the process conforms with
space provided for reporting results of completion of specific
operations at checkpoints of repair/replacement activities.

j) Examinations, Tests and Inspections
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1) In-process and final examinations and tests shall be
established to assure conformance with specifications,
drawings, instructions, and procedures which incorporate or
reference the requirements and acceptance limits contained
in applicable design documents. Examination activities to
verify the quality of work shall be performed by persons
other than those who performed the activity being examined.
Such persons shall not report directly to the immediate
supervisors responsible for the work being examined.

2) Process sheets, travelers, or checklists shall be prepared,
including the document numbers and revision to which the
examination or test is to be performed, with space provided
for recording results.

3) Mandatory hold/inspection points at which witnessing is
required by the “NR” Certificate Holder's representative or
the Authorized Nuclear Inspector shall be indicated in the
controlling documents. Work shall not proceed beyond
mandatory hold/inspection points without the consent of the
“NR” Certificate Holder's representative or the Authorized
Nuclear Inspector, as appropriate.

k) Test Control

1) Testing shall be performed in accordance with the owner’s
written test procedures that incorporate or reference the
requirements and acceptance limits contained in applicable
design documents.

2) Test procedures shall include provisions for assuring that
prerequisites for the given test have been met, that adequate
instrumentation is available and used, and that necessary
monitoring is performed. Prerequisites may include
calibrated instrumentation, appropriate equipment, irained
personnel, condition of test equipment and the item to be
tested, suitable environmental conditions, and provisions for
data acquisition.

3) Test results shall be documented and evaluated to assure
that test requirements have been satisfied.

) Control of Measuring and Test Equipment

Measures shall be established and documented to assure that
tools, gages,
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instruments, and other measuring and testing equipment and
devices used in activities affecting quality are of the proper range,
type, and accuracy to verify conformance to established
requirements. A procedure shall be in effect to assure that they are
calibrated and properly adjusted at specified periods or use
intervals to maintain accuracy within specified limits. Calibration
shall be traceable to known national standards, where these
standards exist, or with the device manufacturer's recommendation.
m) Quality Records

1) The owner is responsible for designating records to be
maintained. Measures shall be established for the “NR” Certificate
Holder to maintain these records [See 1.8.5.1(m)(2)] required for
Quality Assurance of repair/replacement activities. These shall
include documents such as records of materials, manufacturing,
examination, and test data taken before and during
repair/replacement activity. Procedures, specifications, and
drawings used shall be fully identified by pertinent material or item
identification numbers, revision numbers, and issue dates. The
records shall also include related data such as qualification of
personnel, procedures, equipment, and related repairs. The “NR”
Certificate Holder shall take such steps as may be required to
provide suitable protection from deterioration and damage for all
records while in his care. Also, it is required that the “NR”
Certificate Holder have a system for correction or amending
records that satisfies the owner’s requirements. These records may
be either the original or a reproduced, legible copy and shall be
transferred to the owner at his request.

2) Records to be maintained as required in 1.8.5.1(m)(1)
above may include the following:

a. An index that details the location and who is
responsible for maintaining the records;

b. Data reports, properly executed, for each
replacement component, part, appurtenance, piping
system, and piping

assembly, when required by the design specification
or the owner;

c. The required as-constructed drawings cerlified as
to correctness;

d. Copies of applicable Certified Material Test Reports
and Ceriificates of Compliance;
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e. As-built sketch(es) including tabulations of
materials repair/replacement procedures, and
instructions to achieve compliance with Section Xl of
the ASME Code;

f. Nondestructive examination reports including
results of examinations shall identify the ASNT, SNT-
TC-1A, CP-189, or ACCP level of personnel
interpreting the examination results. The ASNT
Central Certification Program (ACCP) may be used to
fulfill the examination and demonstration requirement
of the employer’s written practice. Final radiographs
shall be included where radiography has been
performed;

g. Records of all heat treatments may be either the heat
treatment charts or a summary description of heat treatment
time and temperature data certified by the “NR” Certificate
Holder. Heat treatments performed by the material
manufacturer to satisfy requirements of the material
specifications may be reporied on the Certified Material Test
Report; or

h. Any and all nonconformance reports shall satisfy IWA-
4000 of Section Xl of the ASME Code and shall be
reconciled by the owner

prior to certification of the Form NR-1 or NVR-1, as
applicable.

3) After a repair/replacement activity, all records including audit
reports required to verify compliance with the applicable
engineering documents and the “NR” Certificate Holder’'s Quality
System Program, except those required by the owner or listed in
1.8.5.1(m)(2)(a) thru (g) above, shall be maintained at a place
mutually agreed upon by the owner and the “NR” Certificate Holder.
These records shall be maintained for a period of five years after
completion of the repair/replacement activity.

4) The original of the completed Form NR-1 or Form NVR-1, as
applicable, shall be registered with the National Board and, if
required, a copy forwarded to the Jurisdiction where the nuclear
power plant is located.
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n) Examination or Test Status

Measures shall be established to indicate examination and test status of
parts, items, or components during the repair/replacement activity. The
system used shall provide positive identification of the part, item, or
component by means of stamps, labels, routing cards, or other acceptable
methods. The system shall include any procedures or instructions to
achieve compliance. Also, measures shall be provided for the
identification of acceptable and unacceptable items. They shall also
include procedures for control of status indicators, including the authority
for application and removal of status indicators.

0) Nonconforming Materials or ltems

Measures shall be established to control materials or items that do not
conform to requirements in order to prevent their inadvertent use,
including measures to identify and control the proper installation of items
and to preclude nonconformance with the requirements of these rules.
These measures shall include procedures for identification,
documentation, segregation, and disposition. Nonconforming items shall
be reviewed for acceptance, rejection, or repair in accordance with
documented procedures. The responsibility and authority for the
disposition of nonconforming items shall be defined. Repaired or modified
items shall be re-examined in accordance with the applicable procedures.
Measures that control further processing of a nonconforming or defective
item, pending a decision on its disposition, shall be established and
maintained. Ultimate disposition of nonconforming items shall be
documented.

p) Corrective Action

1) Measures shall be established to ensure that conditions adverse
to quality such as failures, malfunctions, deficiencies, deviations,
defective material and equipment, and other nonconformances are
promptly identified and corrected.

2) In the case of significant conditions adverse to quality, the
measures shall also ensure that the cause of these conditions be
determined and corrected to preclude repetition. The identification
of significant conditions adverse to quality, the cause, and condition
and the corrective action taken shall be documented and reported
to the appropriate levels of management.

3) The requirements shall also extend to the performance of
subcontractors’ corrective action measures.
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q) Audits

A comprehensive system of planned and periodic audits shall be carried
out by the “NR” Cettificate Holder’s organization to ensure compliance
with the Quality System Program and to determine its effectiveness.
Audits shall be performed in accordance with written procedures or
checklists by personnel not having direct responsibilities in the areas
being audited. Audit results shall be documented by the auditing
personnel for review by management having responsibility in that area.
Follow-up action, including re-audit of deficient areas, shall be taken
where indicated. Audit results shall be made available to the Authorized
Nuclear Inspector.

r) Authorized Nuclear Inspector

Measures shall be taken to reference the commissioned Rules for
National Board Authorized Nuclear Inspector, qualified in accordance with
the Rules for National Board Inservice and New Construction
Commisioned Inspectors, to ensure that the latest documents including
the Quality System Program will be made available to the inspector. The
Authorized Nuclear Inspector shall be consulted prior to the issuance of a
repair/replacement program in order that the Inspector may select any
inspection or hold points in the program. The Authorized Nuclear Inspector
shall not sign Form NR-1 or Form NVR-1, as applicable, unless satisfied
that all work carried out is in accordance with the NBIC, ASME Section XI,
and any jurisdictional requirements.

s) Exhibits

Forms referenced in the Quality System Manual shall be explained in the
text and included as part of the referencing document or as an appendix.
Forms shall be controlled and identified to show the latest approved
revision, exhibit name, and other corresponding references as stated in
the Quality System manual.

1.8.6 INTERFACE WITH THE OWNER’S REPAIR/REPLACEMENT
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1.8 “NR” ACCREDITATION REQUIREMENTS

1.8.1 SCOPE

a) The requirements to be met for an organization to obtain a National
Board Certificate of Authorization to use the “NR” Symbol Stamp for the
Repair/Replacement activities performed in accordance with this Part and
ASME Section X| requirements.

b) The issuance of the “NR” stamp is not restricted to organizations whose
primary business is to perform repair/replacement activities or to
manufacturers or assemblers that hold an ASME “N”-type Code symbol
stamp. Owners and users of nuclear components and other organizations
that qualify in accordance with these rules may also obtain the “NR” stamp
may be obtained from the National Board.

1.8.2 NATIONAL BOARD “NR” SYMBOL STAMP

a) All “NR” Symbol Stamps shall be obtained from the National Board of
Boiler and Pressure Vessel Inspectors. Authorization to use the “NR”
Symbol Stamp may be granted by the National Board at its absolute
discretion.

b) The organization shall not permit other organizations to use the “NR”
Symbol Stamp loaned to it by the National Board.

1.8.3 QUALITY SYSTEM PROGRAM

A holder of a National Board Certificate of

Authorization shall have and maintain a written Quality System Program.
The system shall satisfactorily meet the requirements of the NBIC,
jurisdictional requirements, and shall be available for review. The Quality
System Program may be brief or voluminous, depending on the
circumstances. It shall be treated confidentially by the National Board.

1.8.3.1 OUTLINE OF REQUIREMENTS FOR A QUALITY SYSTEM
PROGRAM FOR QUALIFICATION FOR THE NATIONAL BOARD “NR”
SYMBOL STAMP

These rules set forth the requirements for planning, managing, and
implementing the organization’s Quality System Programs for controlling
the quality of activities performed during repair/replacement activities of
components and systems in nuclear power plants within the scope of the
applicable edition and addenda of Section Xl of the ASME Code. These
rules are to be the basis for evaluating such programs prior to the
issuance of the National Board “NR” Certificate of Authorization.
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a) Organization

1) The authority and responsibility of those in charge of the Quality
System Program and activities affecting quality shall be clearly
established and documented. The person and organization
performing Quality System functions shall have sufficient and well-
defined responsibility, authority, and organizational freedom to:

a. ldentify quality problems;
b. Initiate action which results in solutions;
c. Verify implementation of solutions to those problems; and

d. Control further processing, delivery or installation of a
nonconforming item, deficiency or unsatisfactory condition
until proper disposition has been made.

2) The person and organization responsible for defining and for
measuring the overall effectiveness of the Quality System Program
shall be designated sufficiently independent from the pressure of
production, have direct access to responsible management at a
level where appropriate action can be required and report regularly
on the effectiveness of the program. Assurance of quality requires
management measures which provide that the individual or group
assigned the responsibility of inspection, testing, checking, or
otherwise verifying that an activity has been correctly performed, is
independent of the individual or group directly responsible for
performing the specific activity. The specific responsibilities of the
Quality Assurance organization of the “NR” Certificate Holder shall
include the review of written procedures and monitoring of all
activilies concerned with the Quality System Program as covered in
these rules.

b) Quality System Program

1) Before becoming a holder of an “NR” Certificate of Authorization,
the applicant shall establish a Quality System Program for the
control of the quality of work to be performed. The program shall
define the organizational structure within which the Quality System
Program is to be implemented and shall clearly delineate the
responsibilities, levels of authority, and lines of communication for
the various individuals involved. The program shall be documented
in detail in a Quality System Manual that shall be a major basis for
demonstration of compliance with the NBIC. The applicant’'s Quality
System Program shall be documented by written policies,
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procedures, and instructions and shall be based on the
organization’s scope of work to be performed.

2) The applicant's program need not be in the same format
or sequential arrangement as the requirements in these
rules as long as all applicable program requirements have
been covered. The program shall provide for the
accomplishment of activities affecting quality under suitably
controlled conditions. Controlled conditions include the use
of appropriate equipment, suitable environmental conditions
for accomplishing the activity and assurance that
prerequisites for the activity have been satisfied. The
program shall take into account the need for special controls,
processes, test equipment, tools, and skills to attain the
required quality and need for the verification of quality by
inspection and test. The program shall provide for ready
detection of nonconforming material and items and for timely
and positive corrective actions.

3) The program shall provide for indoctrination and training
of personnel performing activities affecting quality as
necessary to assure that suitable proficiency is achieved and
maintained. It shall be the responsibility of the “NR”
Certificate Holder to ensure that all personnel performing
quality functions within the scope of these rules, including
personnel of subcontracted services, are qualified as
specified in these rules. The assignment of qualified
personnel shall be at the discretion of the “NR” certificate
holder.

4) The “NR” Ceriificate Holder shall be responsible for
advising his Authorized Nuclear Inspection Agency of any
proposed changes to the Quality System Manual and shall
have acceptance of the Authorized Nuclear Inspection
Agency's Authorized Nuclear Inspector Supervisor before
putting such changes into effect. The “NR” Certificate Holder
shall make a current copy of the Quality System Manual
available to the Authorized Nuclear Inspector. The “NR”
Certificate Holder shall be responsible for promptly notifying
the Authorized Nuclear Inspector of such accepted changes,
including evidence of acceptance by the Authorized Nuclear
Inspection Agency.

5) The quality of all repair/replacement activities shall be
controlled at all points necessary to ensure conformance
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with the requirements of these rules and the “NR” Certificate
Holder's Quality System Manual.

6) The Certificate Holder shall make available to the
Authorized Nuclear Inspector such drawings and process
sheets as are necessary to make the Quality System
Program intefligible.

¢) Design Control

1) ASME Section Xl establishes that the owner is
responsible for design in connection with repair/replacement
activities. The “NR” Certificate Holder must ensure that the
design specification, drawings, or other specifications or
instructions furnished by the owner satisfy the code edition
and addenda of the owner’s design specification. To satisfy
this requirement, the “NR” Certificate Holder shall establish
requirements that correctly incorporate the owner's design
specification requirements into their specifications, drawings,
procedures, and instructions, which may be necessary to
carry out the work. The “NR” Certificate Holder’s system
shall include provisions to ensure that the appropriate quality
standards are specified and included in all quality records.
These records shall be reviewed for compliance with the
owner’s design specification and the requirements of Section
Xl of the ASME Boiler and Pressure Vessel Code.

2) If the “NR” Certificate Holder’s specifications, drawings,
procedures, and instructions conflict with the owner’s design
specification, a system must be implemented that will
resolve or eliminate the deficiency. This system must be
reconciled with the owner and the “NR” Certificate Holder in
accordance with IWA-4000 of Section Xl of the ASME Code.

d) Procurement Document Control

Documents for procurement of materials, items, and subcontracted
services shall include requirements to the extent necessary to
ensure their compliance with the owner’s design specifications and
IWA-4000 of Section Xl of the ASME Code. To the extent
necessary, procurement documents shall require suppliers to
maintain a Quality System Program consistent with the applicable
requirements of the edition and addenda of the code of construction
to which the items are constructed. Measures shall be established
to ensure that all purchased material, items, and services conform
to these requirements.
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e) Instructions, Procedures and Drawings

Activities affecting quality shall be prescribed by documented
instructions, procedures or drawings of a type appropriate to the
circumstances and shall be accomplished in accordance with these
instructions, procedures, or drawings. Instructions, procedures, or
drawings shall include appropriate quantitative and qualitative
criteria for determining that activities affecting quality have been
satisfactorily accomplished. The “NR” Certificate Holder shall
maintain a written description of procedures, instructions, or
drawings used by his organization for control of quality and
examination requirements detailing the implementation of the
Quality System requirements. Copies of these procedures shall be
readily available to the Authorized Nuclear Inspector.

f) Document Conirol

The program shall include measures to control the issuance, use,
and disposition of documents, such as specifications, instructions,
procedures, and drawings, including changes thereto. These
measures shall ensure that the latest applicable documents,
including changes, are reviewed for adequacy and approved for
release by authorized personnel and distributed for use at the
location where the prescribed activity is performed.

g) Control of Purchased Material, ltems, and Services

Measures shall be established to ensure that all purchased
material, items, and services conform to the requirements of the
owner’s design specifications and applicable edition and addenda
of the code of construction and Section XI of the ASME Code.
These measures shall include identification for material traceability.
Provisions shall be identified for source evaluation and objective
evidence shall be provided evidencing quality standards for
material examination upon receipt.

h) Identification and Control of Material and items

1) Measures shall be established for identification and
control of material and items, including partially fabricated
assemblies. These measures shall ensure that identification
is maintained and traceable, either on the material or
component, or on records throughout the repair/replacement
activity. These measures shall be designed to prevent the
use of incorrect or defective items and those which have not
received the required examinations, tests, or inspections.
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2) Permanent or temporary unit identification marks shall be
applied using methods and materials that are Jegible and not
detrimental to the component or system involved. Such
identification shall be located in areas that will not interfere
with the function or quality aspects of the item.

3) Certified Material Test Reports shall be identified as
required by the applicable material specification in Section I
of the ASME Code and shall satisfy any additional
requirements specified in the original code of construction.
The Certified Material Test Report or Certificate of
Compliance need not be duplicated for submission with
compliance documents when a record of compliance and
satisfactory reviews of the Certified Material Test Report and
Cerificates of Compliance is provided. Documents shall
provide a record that the Certified Material Test Report and
Certificates of Compliance have been received, reviewed,
and found acceptable. When the “NR” Cerificate Holder
Scope authorizes the organization to perform examinations
and tests in accordance with the original code of
construction, the “NR” Certificate Holder shall certify
compliance either on a Certified Material Test Report or
Certificate of Conformance that the material satisfies the
original code of construction requirements.

i) Control of Processes

1} The “NR” Certificate Holder shall operate under a
controlled system such as process sheets, checklists,
travelers, or equivalent procedures. Measures shall be
established to assure that processes such as welding,
nondestructive examination, and heat treating are controlled
in accordance with the rules of the applicable section of the
ASME Code and are accomplished by qualified personnel
using qualified procedures.

2) Process sheets, checklists, travelers, or equivalent
documentation shall be prepared, including the document
numbers and revisions to which the process conforms with
space provided for reporting results of completion of specific
operations at checkpoints of repair/replacement activities.

j) Examinations, Tests and Inspections

1) In-process and final examinations and tests shall be
established to assure conformance with specifications,
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drawings, instructions, and procedures which incorporate or
reference the requirements and acceptance limits contained
in applicable design documents. Examination activities to
verify the quality of work shall be performed by persons
other than those who performed the activity being examined.
Such persons shall not report directly to the immediate
supervisors responsible for the work being examined.

2) Process sheets, travelers, or checklists shall be prepared,
including the document numbers and revision to which the
examination or test is to be performed, with space provided
for recording results.

3) Mandatory hold/inspection points at which witnessing is
required by the “NR” Certificate Holder’s representative or
the Authorized Nuclear Inspector shall be indicated in the
controlling documents. Work shall not proceed beyond
mandatory hold/inspection points without the consent of the
“NR” Certificate Holder's representative or the Authorized
Nuclear Inspector, as appropriate.

k) Test Control

1) Testing shall be performed in accordance with the owner's
written test procedures that incorporate or reference the
requirements and acceptance limits contained in applicable
design documents.

2) Test procedures shall include provisions for assuring that
prerequisites for the given test have been met, that adequate
instrumentation is available and used, and that necessary
monitoring is performed. Prerequisites may include
calibrated instrumentation, appropriate equipment, trained
personnel, condition of test equipment and the item to be
tested, suitable environmental conditions, and provisions for
data acquisition.

3) Test results shall be documented and evaluated to assure
that test requirements have been satisfied.

I) Control of Measuring and Test Equipment

Measures shall be established and documented to assure that

tools, gages,
instruments, and other measuring and testing equipment and
devices used in activities affecting quality are of the proper range,
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type, and accuracy to verify conformance to established
requirements. A procedure shall be in effect to assure that they are
calibrated and properly adjusted at specified periods or use
intervals to maintain accuracy within specified limits. Calibration
shall be traceable 1o known national standards, where these
standards exist, or with the device manufaclurer’'s recommendation.
m) Quality Records

1} The owner is responsible for designating records to be
maintained. Measures shall be established for the “NR” Cettificate
Holder to maintain these records [See 1.8.5.1(m)(2)] required for
Quality Assurance of repair/replacement activities. These shall
include documents such as records of materials, manufacturing,
examination, and test data taken before and during
repair/replacement activity. Procedures, specifications, and
drawings used shall be fully identified by pertinent material or item
identification numbers, revision numbers, and issue dates. The
records shall also include related data such as qualification of
personnel, procedures, equipment, and related repairs. The “NR”
Certificate Holder shall take such steps as may be required o
provide suitable protection from deterioration and damage for all
records while in his care. Also, it is required that the “NR”
Ceriificate Holder have a system for correction or amending
records that satisfies the owner’s requirements. These records may
be either the original or a reproduced, legible copy and shall be
transferred to the owner at his request.

2) Records to be maintained as required in 1.8.5.1(m)(1)
above may include the following:

a. An index that details the location and who is
responsible for maintaining the records;

b. Data reports, properly executed, for each
replacement component, part, appurtenance, piping
system, and piping

assembly, when required by the design specification
or the owner;

c. The required as-constructed drawings certified as
{o correciness;

d. Copies of applicable Certified Material Test Reports
and Certificates of Compliance;
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e. As-built sketch(es) including tabulations of
materials repair/replacement procedures, and
instructions to achieve compliance with Section Xl of
the ASME Code;

f. Nondestructive examination reports including
results of examinations shall identify the ASNT, SNT-
TC-1A, CP-189, or ACCP level of personnel
interpreting the examination results. The ASNT
Central Certification Program (ACCP) may be used to
fulfill the examination and demonstration requirement
of the employer’s written practice. Final radiographs
shall be included where radiography has been
performed;

g. Records of all heat treatments may be either the heat
treatment charts or a summary description of heat treatment
time and temperature data cerlified by the “NR” Certificate
Holder. Heat treatments performed by the material
manufacturer to satisfy requirements of the material
specifications may be reported on the Certified Material Test
Report; or

h. Any and all nonconformance reports shall satisfy IWA-
4000 of Section Xl of the ASME Code and shall be
reconciled by the owner

prior to certification of the Form NR-1 or NVB-1, as
applicable.

3) After a repair/replacement activity, all records including audit
reports required to verify compliance with the applicable
engineering documents and the “NR” Certificate Holder's Quality
System Program, except those required by the owner or listed in
1.8.5.1(m)(2)(a) thru (g) above, shall be maintained at a place
mutually agreed upon by the owner and the “NR” Certificate Holder.
These records shall be maintained for a period of five years after
completion of the repair/replacement activity.

4) The original of the completed Form NR-1 or Form NVR-1, as
applicable, shall be registered with the National Board and, if
required, a copy forwarded to the Jurisdiction where the nuclear
power plant is located.
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n) Examination or Test Status

Measures shall be established to indicate examination and test status of
paris, items, or components during the repair/replacement activity. The
system used shall provide positive identification of the par, item, or
component by means of stamps, labels, routing cards, or other acceptable
methods. The system shall include any procedures or instructions to
achieve compliance. Also, measures shall be provided for the
identification of acceptable and unacceptable items. They shall also
include procedures for control of status indicators, including the authority
for application and removal of status indicators.

o) Nonconforming Materials or ltems

Measures shall be established to control materials or items that do not
conform to requirements in order to prevent their inadvertent use,
including measures to identify and control the proper installation of items
and to preclude nonconformance with the requirements of these rules.
These measures shall include procedures for identification,
documentation, segregation, and disposition. Nonconforming items shall
be reviewed for acceptance, rejection, or repair in accordance with
documented procedures. The responsibility and authority for the
disposition of nonconforming items shall be defined. Repaired or modified
items shall be re-examined in accordance with the applicable procedures.
Measures that control further processing of a nonconforming or defective
item, pending a decision on its disposition, shall be established and
maintained. Ultimate disposition of nonconforming items shall be
documented.

p) Corrective Action

1) Measures shall be established to ensure that conditions adverse
to quality such as failures, malfunctions, deficiencies, deviations,
defective material and equipment, and other nonconformances are
prompily identified and corrected.

2) In the case of significant conditions adverse to quality, the
measures shall also ensure that the cause of these conditions be
determined and corrected to preclude repetition. The identification
of significant conditions adverse to quality, the cause, and condition
and the corrective action taken shall be documented and reported
to the appropriate levels of management.

3) The requirements shall also extend to the performance of
subcontractors’ corrective action measures.
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q) Audits

A comprehensive system of planned and periodic audits shall be carried
out by the “NR” Certificate Holder’s organization to ensure compliance
with the Quality System Program and to determine its effectiveness.
Audits shall be performed in accordance with written procedures or
checklists by personnel not having direct responsibilities in the areas
being audited. Audit results shall be documented by the auditing
personnel for review by management having responsibility in that area.
Follow-up action, including re-audit of deficient areas, shall be taken
where indicated. Audit results shall be made available to the Authorized
Nuclear Inspector.

r) Authorized Nuclear Inspector

Measures shall be taken to reference the commissioned Rules for
National Board Authorized Nuclear Inspector, qualified in accordance with
the Rules for National Board Inservice and New Construction
Commisioned Inspeciors, to ensure that the latest documents including
the Quality System Program will be made available to the inspector. The
Authorized Nuclear Inspector shall be consulted prior to the issuance of a
repair/replacement program in order that the Inspector may select any
inspection or hold points in the program. The Authorized Nuclear Inspector
shall not sign Form NR-1 or Form NVR-1, as applicable, unless satisfied
that all work carried out is in accordance with the NBIC, ASME Section X,
and any jurisdictional requirements.

s) Exhibits

Forms referenced in the Quality System Manual shall be explained in the
text and included as part of the referencing document or as an appendix.
Forms shall be controlled and identified to show the latest approved
revision, exhibit name, and other corresponding references as stated in
the Quality System manual.
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1.5.1 ACCREDITATION PROCESS

a) The National Board administers accreditation programs for authorization of
organizations performing repairs and alterations to pressure-retaining items and/or
pressure relief valves.

b) Any organization may apply to the National Board to obtain a Certificate of
Authorization for the requested scope of activities. A review shall be conducted to
evaluate the organization’s quality system. The individual assigned to conduct the
evaluation shall meet the qualification requirements prescribed by the National Board.
Upon completion of the evaluation, any deficiencies within the organization’s quality
system will be documented and a recommendation will be made to the National Board
regarding issuance of a Certificate of Authorization.

c) As part of the accreditation process, an applicant’s quality system is subject to a
review. National Board procedures provide for the confidential review resulting in
recommendations to issue or not issue a Certificate of Authorization.

d) When the quality system requirements of this Section have been met, a Certificate of
Authorization and appropriate National Board symbol stamp shall be issued.

e) The accreditation programs provide requirements for organizations performing
repairs and alterations to pressure-retaining items. Depending upon the expected scope
of activities at the time of review, organizations may be authorized to perform design
only, metallic or non-metallic repairs, and/or alterations either in the shop only, field
only, or shop and field. Repairs and/or alterations to metallic and non-metallic pressure-
retaining items are made by welding, bonding and/or mechanical assembly.

1.5.2 SCOPE ISSUANCE AND REVISION TO A QUALITY SYSTEM

a) Any scope revision shall require authorized inspection agency acceptance of quality
system changes. These changes shall be submitted to the National Board for
acceptance. A program review may be required by the National Board or the
Jurisdiction to ensure quality system requirements are met for scope changes. Upon
acceptance of the changes, the National Board will issue a Certificate of Authorization
with a revised scope.

b) The “VR” accreditation program provides requirements for organizations performing
repairs to pressure relief valves. For scope issuance and revisions, referto 1.7.

1.6 ACCREDITATION OF “R” REPAIR ORGANIZATIONS
1.6.1 SCOPE

a) This section provides requirements that must be met by organizations in order to
obtain a National Board Certificate of Authorization to use the “R” Symbol Stamp for the
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repair or alteration of pressure-retaining items. Organizations may be authorized to
perform repairs only, or repairs and alterations.

b) The issuance of the “R” Stamp is not restricted to organizations whose primary
business is to repair and alter pressure-retaining items, nor to manufacturers of
pressure-retaining items. Owners and Users of pressure-retaining items and other
organizations that qualify in accordance with these rules may also obtain the “R” Stamp.

c) Owners or users may be accredited for both a repair and inspection program
provided the owner or user complies with the requirements of the “R” program and the
National Board requirements of NB 371 for an Owner-User Inspection Organization.
The requirements of 1.6.2(a) do not apply if the owner or user chooses to use the
Owner-User Inspection Organization to accept the repair quality system when:

1) There is no conflict with jurisdictional requirements.

2) The line of authority for the Owner-User Inspection Organization shall be
independent of the organization responsible for execution of “R” program work.

3) The process and Inspector limitations are described in the written Owner-User
Inspection Organization’s quality system manual.

1.6.2 PREREQUISITES FOR ISSUING A NATIONAL BOARD CERTIFICATE OF
AUTHORIZATION

Before an organization can obtain a National Board “R” Certificate of Authorization, the
organization shall:

a) Have and maintain an Inspection Agreement with an Authorized Inspection Agency;

b) Have, in the English language, a written Quality System that complies with the
requirements of this section and includes the expected scope of activities;

¢) Have the current edition and addendum of the National Board Inspection Code, all
parts; and

d) Have available a copy of the code of construction appropriate to the intended scope
of work.

1.6.3 PROCEDURE FOR OBTAINING OR RENEWING A NATIONAL BOARD
CERTIFICATE OF AUTHORIZATION

a) Prior to issuance or renewal of a National Board “R” Certificate of Authorization, the
organization and its facilities are subject to a review of its Quality System. The
implementation of the Quality System shall be satisfactorily demonstrated by the
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organization. The National Board reserves the absolute right to cancel, refuse to issue,
or renew such authorization.

b) Organizations desiring to renew or obtain a National Board Certificate of
Authorization shall apply to the National Board using forms obtained from the National
Board. Application for renewal shall be made prior to the expiration date of the
Certificate of Authorization.

¢) When an organization has plants or shops in more than one location, the organization
shall submit separate applications for each plant or shop. The organization may perform
repairs or alterations in its plants, shops, or in the field, provided such operations are
described in the organization’s Quality System.

d) Upon notification of the review dates from the National Board, it is the responsibility
of the organization to make arrangements for the review.

e) The Review Team, as a minimum, shall consist of one representative each from the
Authorized Inspection Agency and the Jurisdiction.?

f) The Review Team shall conduct an evaluation of the organization’s Quality System.
The organization shall demonstrate sufficient implementation of the Quality System to
provide evidence of the organization’s knowledge of welding, nondestructive
examination, postweld heat treatment, and other repair or alteration activities performed
appropriate for the requested scope of work. The demonstration may be performed
using current work, a demonstration mock-up, or a combination of both.

g) A recommendation to issue, renew, or withhold the National Board Certificate of
Authorization shall be included in a Review Report prepared by the Review Team. The
completed Review Report shall be forwarded to the National Board.

h) If proper administrative fees are paid and all other requirements are met, a Certificate
of Authorization will be issued evidencing permission to use the “R” Symbol Stamp. The
certificate shall expire on the triennial anniversary date.

i) When an organization holding a National Board Certificate of Authorization changes
ownership, name, location, or address, the National Board shall be notified. The
Certificate of Authorization may be revised by submitting an application for National
Board “R” Certificate of Authorization; however, a re-review may be required.

j) The holder of an ASME Code Symbol Stamp, whose facilities were reviewed (with the
exception of “V,” “UV,” “HV,” “NV,” and “H” [cast iron]) may obtain National Board
authorization without a review of its facilities, provided:

1) The organization has a Quality System to cover the scope of the repairs or
alterations to be made, subject to review by the Jurisdiction; and
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2) The application for the “R” Certificate of Authorization is submitted within 12
months from the issuance of the ASME Cettificate of Authorization. The initial
Certificate of Authorization shall be issued to expire concurrent with the ASME
Certificate of Authorization. Subsequent certificates shall be renewed upon a
successful review and implementation of its Quality System by a National Board
Representative.

k) The Jurisdiction may audit the Quality System and activities of an organization upon
a valid request from an owner, user, inspection agency, or the National Board.

)) The NBIC Committee may at any time change the rules for the issuance of
Ceriificates of Authorization and use of the “R” Symbol Stamp. These rules shall
become binding on all certificate holders.

1.6.4 NATIONAL BOARD “R” SYMBOL STAMP

a) All “R” Symbol Stamps shall be obtained from the National Board of Boiler and
Pressure Vessel Inspectors. Authorization to use the “R” Symbol Stamp may be granted
by the National Board at its absolute discretion.

b) The “R” Symbol Stamp is furnished on loan by the National Board for a nominal fee.
Each organization shall agree if authorization to use the “R” Symbol Stamp is granted,
that the “R” Symbol Stamp is at all times the property of the National Board and will be
promptly retumed upon demand. If the organization discontinues the use of the “R”
Symbol Stamp, inspection agreement with an Authorized Inspection Agency, or if the
Certificate of Authorization has expired and no new certificate has been issued, the “R”
Symbol Stamp shall be retumed to the National Board.

¢) The organization’s Quality System shall provide for adequate control of the “R”
Symbol Stamp. Provisions may be made for the issuance of the “R” Symbol Stamp for
use at various field locations.

d) The holder of a Certificate of Authorization may obtain more than one “R” Symbol
Stamp provided the organization’s Quality System describes how the use of such
stamps is controlled from the location shown on the certificate.

e) An organization shall not permit others to use the “R” Symbol Stamp loaned to it by
the National Board.

2 Jurisdiction: The National Board member jurisdiction where the organization is located. Alternatively,
where the Jurisdiction elects not to perform the review or where there is no Jurisdiction or where the
Jurisdiction is the organization’s Authorized Inspsction Agency, the National Board of Boiler and Pressure
Vessel Inspectors will represent the Jurisdiction. At the Jurisdiction’s discretion, the Jurisdiction may
choose to be a member of the review team if the Jurisdiction chooses not fo be the team leader.
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1.6.5 QUALITY SYSTEM

A holder of a National Board Certificate of Authorization shall have and maintain a
written Quality System. The System shall satisfactorily meet the requirements of the
NBIC and shall be available for review. The Quality System may be brief or voluminous,
depending on the projected scope of work. It shall be treated confidentially by the
National Board.

1.6.5.1 OUTLINE OF REQUIREMENTS FOR A QUALITY SYSTEM FOR
QUALIFICATION FOR THE NATIONAL BOARD “R” CERTIFICATE OF
AUTHORIZATION

The following is a guide for required features of a Quality System which shall be
included in the organization’s Quality System Manual. As a minimum, each organization
shall address the required features relative to the scope of work to be performed.
Organizations shall explain their intent, capability and applicability for each required
feature outlined in this section. Work may be subcontracted provided controls are
clearly defined for maintaining full responsibility for code compliance by the National
Board repair organization certifying the work.

a) Title Page

The name and complete address of the company to which the National Board
Certificate of Authorization is issued shall be included on the Title Page of the Quality
System Manual.

b) Contents Page

The manual should contain a page listing the contents of the manual by subject, number
(if applicable), and revision number of each document.

c) Scope of Work

The manual shall clearly indicate the scope and type of repairs or alterations the
organization is capable of and intends to carry out.

d) Statement of Authority and Responsibility

A dated Statement of Authority, signed by an officer of the organization, shall be
included in the manual. Further, the Statement of Authority shall include:

1) A statement that all repairs or alterations carried out by the organization shall
meet the requirements of the NBIC and the Jurisdiction, as applicable.

2) A statement that if there is a disagreement in the implementation of the Quality
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NB12-0801

Repairs and Alterations of Gasketed PHE’s in the Field
By Mike Pischke

Introduction

This is intended to describe the current common industry practices of Plate Heat Exchanger (PHE) users
regarding their operation, routine repairs and alterations. Because of the unique design of the PHE, the
current ASME Pressure Vessel or NBIC Codes do not specifically address the design of PHE’s, nor the
potential alterations. The typical industries include, but not limited to the Power, Petrochemical,
Maritime, HVAC, Bio-Pharmaceutical , and Food production.

Expansion and Contraction of Plate Packs

One of the primary benefits of the gasketed PHE is that the heating surface can be expanded or
contracted in response to changes in fluid flow, process parameters, and/or ambient temperature
variations. The plate packs are expanded or reduced due to the increase or decrease in heat transfer
requirements, respectively. Also, because turbulence is necessary for effective heat transfer, the
quantity of heat transfer plates are critical to ensure the proper flow rates and pressure drops during
operation. Thisis adjusted by adding or subtracting the number of heat transfer plates. Users will
often also add plates gradually as production demands are incrementally increased. This avoids the
need for repeated and costly replacement of entire heat exchangers. They will also adjust the number
based on seasonal temperature variations.

Code Implications: Although the Code does not specifically address the addition or removal of heat
transfer plates, this has indirect Code implications. Adding or subtracting plates in no way affects the
specific design parameters of Pressure and Temperature, but does change the volume of the heat
exchanger and the heat transfer surface area. Unless someone counts every single plate in a PHE and
compares it to the number listed on the Data Report, it would not be obvious that a change was made.

Gasket Replacement

The expected life of gaskets within a PHE plate pack may vary from one year to decades; based upon the
gasket material selection, process fluid(s), operating parameters, and environmental conditions.

Ideally, the gasket replacement coincides with the routine cleaning of the heat transfer plates. At this
time, the entire plate pack is removed from the frame, the gaskets removed from the plates, then the
plates are mechanically and/or chemically cleaned. The cleaned plates are then re-gasketed using new
gaskets. Glued gaskets are typically removed using liquid nitrogen prior to cleaning. After re-gasketing,
the plate pack is returned to the frame and typically hydrostatically or pneumatically tested at the
MAWP.
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Code Implications: Although the ASME Code does not directly address gaskets or gasket materials, the
practical operating parameters are typically limited by the gasket material. Maximum operating
temperatures are determined by the degradation rate of the gasket material, and the MAWP set by an
adjusted test pressure when the particular gasket-heat transfer plate combination will begin to leak.

Heat Transfer Plate Replacement

Under normal operating conditions, heat transfer plates should last for decades in service. Heat
transfer plates typically need to be replaced due to deformation from opening and closing, corrosion,
fatigue, and/or fouling. When being replaced, they may be replaced using plates from a different
manufacturer and even a different material from the original Code stamped unit. For example, if the
original plates were made from 0.4mm thick, 304 stainless steel and they corroded over time due to
chloride attacks, the user may choose to replace the corroded plates with something more resistant.
Perhaps they would replace these plates with 316L plates and even increase the thickness to 0.5mm.

This is a common practice.

Another common practice is to have multiple, identical PHE's in a chemical production facility and rotate
out spare plate packs as the glued gaskets break down and need to he replaced over time. Spare plate
packs with glued gaskets are kept in stock at the facility, waiting to be swapped out with the plates in
production. This allows the chemical company’s maintenance personnel to swap out a plate pack during
a brief shut down period. The removed plate pack is re-conditioned by cleaning, removing the gaskets
and gluing on new gaskets. These plate packs now become the new spares. This allows them to re-use
the heat transfer plates which are often made from expensive materials such as nickel alloys, or

titanium.

Code Implications: Heat Transfer plates and laser welded cassettes are considered UG-11 “Standard
Pressure Parts” per Interpretations VIII-1-89-236 and VIII-1-95-21. There is also an Interpretation (VIII-
81-89R) that allows the heat transfer plates to be made from non-Code material. Beyond these
Interpretations, there are no rules regarding the material of the heat transfer plates. Because the heat
transfer plates are contained hetween the frame plates, the strength of the PHE relies on the bolts and
frame plates and never the strength of the heat transfer plates.

127/141 %\E



‘¢d 8?3y}

sie)siBal uoneziuebiQ uoloN)SUO) 8y} ‘pawiouad

os|e sI yJom [eaisAyd alaypp "Z2-Y By} siaisibal
uoneziuebiQ ubisaq ayy ‘Ajuo Buies-al Jo4-

Z IONVHI d3S0d0¥d (9 2°'5°S OL AILvI0T13Y
"(0- (e g'g'G ‘¢ Med 'apoQ ay) Jo uooss a|qeslidde ayy

0} 8ouaJelal e se pajyoud Ja)jeq aq Aew sjuawsaiinbal uonessibal
Buikynuapi Ajleoyioads abenbue| ay) ‘g aul| Joj suononLsul Sy

SNOILYYILTV 40 NOILYYHLISIDIY (9Z'6S
:0} PB)JEO0IS SI UOIBWIOM|

1 9q UED UOI ibal Inbal

U] "pJeog [euolieN ay) Yyum palajsiBal swiio}

-4, Aue ‘Ajlenuanbas BuiAuspl paulejulew

aq |leys 6o| e ‘9°G ul paquosap Sy "W/N,

Aq os ajedipul ‘patslsiBal aq 0} JOu SI WI04

~«d» OU} USYAA "J3PIOH 8jedlilia)d o, eyl

Aq pauBisse Jaqunu [eluanbas anbiun e 1oy

pajeubisap Aj9|os si aul| sIY) ‘pJeog |euoneN
ay} ypm Joday- o, wio4 e Buusisibas usyps g

A

'2-Y 9y} s19)sibau uoneziuebiQ

uononyisuo) ayy ‘pawsopuad osje

S| yJom [eaisAyd a1aypp "z-o ey} sJaysibal

uoneziuebiQ ubiseq ayy ‘Ajuo Bupes-al

lo4 "pleog [euoieN au} ypm palalsibal swioy

-4, Aue ‘Ajlenuanbas BuiAyjuapi paulejuiew

aq |leys Bo| e '9'G ul paqlosap sy " /N,

Aq os ajeaipul ‘patsysibal ag 0} Jou sI W0

~«dw U} USYAA "ISPJOH 81BOINLD o, S}

Aq paubisse Jaquinu |eljuanbas anbiun e Joy

pajeubisap A|2|0s s| aul| siy} ‘pleog |euoieN
ay) yum Loday-,o, wio4 e Buua)siBals usypy ‘2

S1d0d3d . Wd04 advod
TVNOILVYN ONILITdNOD

ajeuoley

HO4 SNOILDONYELSNI  L'¥EL'S
Z N3LI :SNOILONYLSNI Lyers | SL¥0d3d ., NHO4 Quvos
TVYNOILYN 9NILITdINOD

IRl RERIRTRIIOR 16 @aakiatio [Head0l ) ¥0d4 SNOILONYLSNI  LYEL'S

L# abueyn pasodoud

uonIpa-1 |, Ul 3xa1 Bupsixg

"uolIP3 POD £10Z B} 404 Paldope S UONDE JBYJO JO UOKIBLI0D BU} [JUN Z-Y WO paysiignd-se, au} 8sn [Im ag-N 8UL "+0E0-80GN 'SSAILDLY Jojjeg 89S
"0L0Z 4oquiaidas Ul joleg JeReT-O AQq w04 peidadde au) 103]53) 10U SSOP pue Joue ul paysiignd sem £Z-gN JO UOHIPI- LOZ 8U} Ul paysiignd Se Z-y Wwio4 ay |

:punoubyoeg

suIzsobleIpy qog ‘JejeeydS uag ‘keis agN) yijopey euuo pue deysg YIN ‘Sauor sukeps ‘welind uoy ‘qaem W _

:0} paubissy |

L'Y'EL'S © swio4 ag-N Bunejdwoo oy suononuisu| ay) ojul uoisnjoul 1oy gels ag-N Aq padojeasp J8ays UORONISU| BUY) MIASY
"HEN 8y} UIy}IM 8LWO00I8A0 0} $8joelsqo Aue aziubooas 0) pue S)Se} pajou auy} JO INOJ[} By} PUB)SIepUN 0] 91 B SE JIEIS ag-N YlIM JoBIajU| e

' uonedlunwwod Bunipadxe Jo asodind ayj Joy Z 198Ys pue | 1eeys se wuoy sy} Buneledss uj Jusuuspaq jo uondessad ayy WY
“JeW.O} J1U0IJI3]S UE JO 8pISINO g-Y Wio4 8y} Jo uona|dwod sy} pJoye Japaq o} spialy uoiduosap yiom jo adoos ay) aoueyuy e
"UOIIONUISUOD JO Ue)s By} 0} HO|Hd MaiAal pue uolesyiuad ubisep au) a)ejdwod 0} pasu ey Buiziseydws ‘z-y wWio4 e

Buuedsaid usym z'Z'G 1 400Qq 8U} Ul PaqUOSSP SB PUB ‘MOJ YJOM JO ANNUNUOD [einjeu 8y} Aespod 0} SaRIWIWOD By} JO UOHOBIIP By} LY e
:sjuesaudes yuswubisse siy] "uonip3-¢ 10z oy) Buinss o) soud sebueyo Jeyjo
Aue sonposjut Jo dojaasp 0} £1.0Z Auenuer pue g0z Aenuer usamiaq swi ey} 8sN }saq pue Z-y W04 8y} Jo saAloalqo ay) Ajuelo o} yes
ag-N yum yoeoidde-9 | e pasodoud syied JN ‘pus jeu} 0] ‘pleog [BUOHEN B} UIUIM S ||[am SE AISnpul 8Ul UIYIM HJOM O} SBM L0 9y}
MOy 0} Se Sjuswiwod snosewnu Buiaigoal Jaye z-y wio4 paysijgnd-se, ay} jo uojeinbyuos ay) PSIASL O} Wayl SIY) paleniul syued Ao I

e

N
@ Wusw.is)aq oN
N

o

‘walsAs-1a3 s.ag-

‘uonensibal

:papaau juswubisse

40 uoneuejdxy

LOLL-ZLEN« Jeis-aN Aq pajeniu |

:daquinu wayj-gn |

| 010z Joquie}das Jojjeg Jala @alIWOD Ule AQ pe}dedoe SUORONASU| PUB Z-Y W0 MaIASY | Joalqng |

suoijeially ® siieday dnoio-gns HigN

128/141



‘s)ilodau Buloddns

SUREING ay} jo Buiyoeype pue Buuayieb ay)
Bulpnjour ‘g-y wuo4 ay) aledaud |jeys

NIoM 1] . I

pUE suodad Buiuoddns ayy jo Buiyoepe pue Buusyeb
yels @ gl | U Buipnioul ‘z-y wiod ay) asedad jleys ubisep ay) ubisap sy} Jo w_n_mmconmg qu\_ﬁcﬂ

-W8}l UOHONIISUI PUB Z L-Wa)l co:o:.;w:_ swuije 10} o|qisuodsal Jap|oH BjedaD Y, 3y} ‘(sebueyd Mrmo_ﬁﬂww_..wmw_;w .A.m%mvc me:“Mo_Macm_
[eaisAyd ou yym X[06-UBISEP Jo Bues-a. e “6-9) Hik QU PSSR

Ajpisw .
_Huaﬂodqm suode) el Buroeyel co_uuum mﬂ_ N pawIopad SI ¥40M UOONIISUOD OU USYAA *WIO} BU} vﬁ_w_m\,h_ Mwwo:nww_ﬁ%uo_ _oM :m&%o%%.b“%:«
10 UOPDSS OB UONONASUOD, Ay} Buipn|oul } m.a_ = HESLIL Om i 5 iSU0y,
“UoRoss B JnoyBnoIY adods peywl 10 1yBnoL) By ‘uonyeziuebio uBIsap au) Aq Papir0Id Z-y Wi i PenTaXIpI (o4 5T e .
O m “en Q !
0} Aouslsisuod syuasaidal Ajasew AJUO UBSap Bulppy ay) aje|dwo ||eys uoneziuebio uolonssuod ay - ( R R R
(PSUIISPUM-S[AMOP a.1e sabueyo pasodoid) ¢-d INHO4 40 NOILVYVd3dd 2°2°S

¢# abueyn pasodoliy

leuoney uonIp3-| |, ui 3xa Bupsixg
‘WBJSAS jenuepy Ajend
8y Aq pasinbal se paulejal 1o pJeoq [euoneN
ay) yum pausisibai aq Aew ‘paqriosap jou
SI yiom JO 8doos Joexa sy} usym sjuswiydepe
yim Jayjeboy ‘apoy ayj jo sjuswaeinbal sy} ——
; «P» SE pajesojal si .q,,
Bunesw z-y wio4 |euiblio suo ‘pieog |euoneN B,
‘ e : aapIwwo) ule Aq paydaooe -
SU} U paueisiBeu Ajjeuibrio jou sem wey eyl 4 T way mucwwmamwﬁ.tw,_m %mwaw_..mt mcw. wﬁuomwma
"pIeog [euoneN A
U7 UIM Hoday ¢-yg Wiod ay) bunaisibal
Joya|qisuodsar S| ‘palinbal Gaym pue
CWSH [FELGIE mmmw:ummm_ Se"S{0eq pue Juojj
WwaYl uonoNnsul Z-d WI0J 94y U0 UMOUS Joquinu [euanbas ‘wajsAs jenuepy Aend
U Se uey) Jayjel JXe}-0pos) Se Peyns Jeapaq BnbIUN & SUBISSE uoneziuebip uononssuon ol Aq paiinbai se paulejal Jo pJeoq [euoleN
aq Aew J1 s)sabbns dnoig yse) ay) ‘suoneziueb.o ay) ‘pawlopad os|e si yiom [eaishyd ateypy D ay) yum paualsibal aq Aew ‘paqriosap jou
uononAsuo) pue ubisag ayj jo SBIGISUOASa] P ETOTER ST TR &h%@_ %Mmmﬂmmwwmwmm %wﬁ M%M%wm
-9p07) $9qLIOSaP puUe g aul| Joj wa)l s g : ! ;
uonoNJSU| Wmn_w:o\m@.n mww% ..m_mo_ ._.,_qmw_ ._.._/w Hodsy M-M%@ﬂ SU} BULSISIBST 10} S[qIsUodsal Bunsaw g-y wio4 |euibluo suo ‘pieog |eucleN
4O NOILVHLSIOFY, 2'S'S D Jonew 1oaigns § 8y} yum pausysibaul Ajeurbrio you sem way ayy 4 ' (q
SUL ‘c# Waj uononysu| wod si gomv:% «9» | TG UMOUS JSqWINT [EjUSnboS SNBIUN & SUDISSE pIBOgG [BUOREN BU} LM paJaisiBas
SB UMOYS Uo uoneso odoid @ I ! !
S uoREWLIOMuL JO UoREDOal pesodold 8y uoneziuebip ubisaq ay) *patuioiad ST NIOM 5 [lUS ‘SJUBLULOENE LM JoUyebo} 'z-3 L0
[e0ISATd oU a1aUM Ajuo-UBIsap Jo bunel-as Jo4 (G [euIBLIO UE ‘pJeog [BUOKEN SU} Yim pasaisiBa
aBueyn op (e Ajleuibuo si way Buluielal ainssaud ayy y (e

SNOILVYHILTV HOd NOILVYISIDIY 2°G°S
(PSUISpUN-a[gnop aJe sabueyo pasodoid) SNOILVYILTV ¥0d4 NOILVYLSIOIY 2GS

sjeuoney Z# abueys pasodoud

suonessly ® sieday dnoin-gns HIgN

129/141



4 SIS P ey A (R Vo] e Al 8 S o B P S e 01 ey

ey pag 0 ]
paadrs

¥ 2 T arg

"noRoRdiTY ST (e PIHED0) Jo Wog Bapype pmy Aze o 1vof Jo ademep Lusdesd “Lmnfoy poossed

Fﬂi?uﬂaﬁaiﬂrﬁugagg -wodal SR SF PIGIEIP YO

i paydar 0 “Aamezzea Aoe e aSordme Ao sox pecspm s maieT e s Sodn A

“pe) i R0 [TRGUEN ¥ 30 bar {GEAR ¥R TN SARCTI0 Y0 51 JHR

Pz adpapmony AT 5o 159q #G) 0L KT A PO ©0 Uodal ST W PIQLIIIP YoM ) prOsdT
aary Jo

Aq padoydas pov ] Jo comypsum(  Aq panss: uasdmod ;0 aesaie pur slopedia] @re),

SMITA PUT IROP JO PIROF [VOOUN I AQ PALIST AOTSEIREOT Prrea  Bpioq 1

NOLLI3JSNI 0 ZLVILILEID
{2 vipymsalal povi gy} (sepurpian woupmge 3 sus)
pauls g
o s "ON TORETLIOERY j0 RELRID] . PO [raoneN
‘800 HOU0GEH] PADOE [OWORTN ¥ 01 STIIA0D NOULRY ST B0 pav wop 2 "[RURATE [T0 I paR
12107 20¢ BOdAI STR U1 SINATANNS AP JArpG pow adpapmony £ jo 15aq W 01 T A T
NOIIVILILINID NOLLYNMISNOD
syromay
(oo Siadpmeers pise suses wiyes Sowmdmnc) jo amaynay B adds wsles wap “sagarmu usy Aed 30 sum)
‘Lodal S ;0 SR Sntof|op e Jop paiadmos
Apsadoud s, ¢y TR0 20 sRoday BN (VIR § ARG A PRPDINY  Sukd IRnRoTdey '3
d AV ol pandde j1 19 amssazg

QIHIVLLY SI 1STHS ANVININT184NS IHodTd ra waod [ bl e g v
“adodg noudMAsTeD) 30 woRdinRg L
(8 st adas pait g (o I B0 o ausss)
sedsey ! Eﬁ . 2 cirsep el
A kol pavog rovonuy ¥ Aq 5% 2024 COTIMLDSTO2 360 0331 B 1 9o cisep ap pae '] @ TE0GTE
NOISIC ¥ P P o Tves peT i aEp b
Crommedos pou o yosdey g, o seg jn sequmi Sy 0 ol “O'g Sesusnega w0} op wonemeien . ey 1 sopmaiteo silyep M) dEmapy)
NOILYZINYD0 NOILDOYISNOD 49 gIOqITMONNOY * NIISIA Je ILVILILLAID
ey ey [ 2] (o ugopenl)  (op peee s (o povsve Spw)
Tsou SmAzunap] ‘§
(b 0 yomwan asmmmasd saps)
JAMIIEFURET [EEEEO JO AN, TOREIGUTIPT WAL
(i)
(avmes)
TOTS([WIGE JO UORENT ‘f
()
(owm)
B0 T
(0 ‘oieof oK 0D (omppn
(o uommnetiog . wiog) L. 3. )0 maws) :
Aq persozsad vononoswo) |
130 ¢ 1338% 190438 NOLLIAMISNOD
— |

BP9 UOEININT PIDCE [DRSREN WP 30 IROTHANK L BITIRI0NT T
NOILVYILTY J0 INOdTN -3 N0

o worir e [ g [rorn ) s
] peudis g
P Eaﬁ!%t!giiigi&iiggi
JOF T3 AT T MQEY] q [Teys M.iodims m sou peccs s W Wodh TR T PRLIWD XI0M R
Surenones pendiy 10 passanda Eriiiiglig?ﬁ
.iaisiltgﬁrlini
aduvg yons g pur adpapmony A 30 159 3G 01 IV AN P QLD 1 rap ¥ praaia
e »
4q padordma puw 70 DORIPILTY 3y iq pansy Suasadmen 3o aergum> ur oML
[¥153,) AmIsaLg PUL IOE JO PO [VUOREN M1 Aq pamssy Bopssmmo) pifes ¢ Suiproq 1
MTATE TINVHD NIISIC 30 TLVOLILNT)
taarpeyan sadm gy atimviemides ndpap jo mn)
peudis wg
o sandw o JO WEIGRR) .. PROF [VOOHEN
250 versodiug pAoog [ouoey o FIR Lndal 1K) 8 pequoiep sl wiag) #p e por
wodar sep L] 70 159Q 31 01 e A= 1
NOLLVILILLYI) NOIS3T
B

ii‘ni mwj"uumlgili!lﬂl-

‘uodar st Jo wmasy Sursofioy a 2oy paseydmod
Apadoad 5 -3 TI04 30 wodey BE( [V 3 AMIEAATH] A8 DAY Sukd weamondyy g

nd dAvIK nd perdde j w5a amusacg

(el 0 ", e “sapro)

(e ong oy ot Q) (wmay)

paQ uoprsedsuf pmog [EuORDN g J0 TaorsLa0ad A KNP0 T
NOIL¥¥ILTY 30 INOLTYH T-¥ IO

 1994S -140d 3y NOILONYLSNOD -Z-Y wuo} pajesedag

1 199YS -140d 3N NOIS3A -Z-Y wuo4 pajeledag

apis a|Buls ‘abed-g -uonip3-L 1, 104 (AIHSITENC LON) ‘ICIEEHBHE

suoneayy ® sisedsay dnoio-qns HIgN

130/141



{ ot menytprLm/ puv preeg [Tl (1orodemn

SO0 paudts —  ang
“uon2AT S LM PASAMGS 30 wioly Butstre pusy uw o 1501 s0 sdewrep Susdord Lmim ewosiad

AUE 307 JRIE (e 1 2qeiy 24 [rens Ruodw fw sou PIUEISIIPTN U3 IS ‘IO "LIOCAE TN 1 PIGUISID H30M

a3 Bumieouey ‘pardun 30 passasdys e fue sapem sadoidums S tou v....&?cnsd ue AP ‘ALY sy Furudns g
"BPO0) UBLINASIY PATOG [DUCITN, ¥ JO q U I SO YoM U JoNRq

puE 33P0ty £ Jo 153q 3N Q1 18 e pue o EEE ST U1 PIGLIDSIP YoM g pardadsu

aaeg o
Aq pasojdims pue Jo nouapstml a Aq peasst Luaiedwon jo 1eaynies pue sto1vadst] [#ss2
PMISI3 PUL JINOF JO PILOF [LTOREN 1 £q Pansst BOTSTIUO ) priea ¢ Suplot h

NOLLIISNI 30 TLVIIIIINID

(dager: Fun) pur swrn © 85

230 SEAETIY) 30 s s30das aIrp MaqEan wh ‘1ied Jo dere)

3odar sup yo suan Zurnoriog a 1oy paaidwod
Apadosd s ¢ uriog 10 suodayg vieq [erUed § JANMDLINULHY a1¢ paydeny  sued wuamaoeiday ‘g
rd dMYI wsd
patpee stsyg Ananoweddng wodxy -y uwey [

pandde 3r isap amssang

(aauemwade: prztoume) ‘uotiened e BOUCHIE 30 Kew)

Ui

paudtg ma

©o sandxa "ON] BONEZUOGINY JO ALITIWII) Y., PILOE [EHONLN]
PO HOLIIAG] PADOG [EHOLIDAT I3 01 SULIOITOD COUERITY ST U0 dUISUTUR{ION PUE TONIMISTO) ‘TEUILT [1E T, pur
1331503 1w 1rodar ST UL USWRLLS I JAM PUE PN AN o 159 AP 01 1o G 1

NOLLYOLIITHID NOILD Y ISNOD

‘adoag nonanusue) 1o uondiasaq qL
payatie st1agyg Arusuaddng wodsy pyuwiegy [

(1500d:m)
STOTHTINGO)) patdig g
BRI S I PAAIITUD 10 WIOK FUrsue pury S o 550] 1o afruwp iuedosd *imiu peuossad Sur
Joj ST A Ul 3qen 2q [eys 2£01dma AT 100 PSSP A SN S0NUARIM 1041 STUL UI PAqUISIP HI0M a0
Suniranos ‘patdur 30 passaidxa *Arees Ave saye sdopdua At jou PIUBISIIPUN A1 IR LTI sy Burudns ig
‘0poy) topedoig paveg jouonoN A1 30 LuamRImbas xnﬁ_._&n EL 208 n:_n_u_nu
AFULN Yons JAq pue aFpaLmowy i 70 2159q 211 01 1L AL PuT BodaT ST T PAQLISIP St IFULD LESIP AN PIMILAL

aaey 30

Aq paiojdms pue Jo uonaipsunl 3y Aq pansst LOUAAGWOI 7O ALIGIURI PUL 510129dsT]
19552, IS PUE 210G JO PILOF [LUONEN] L AQ PaNSSE UISSTIALO ) priea ¢ Suiploy T

AVIIATY IDNYHD NOISIA 10 TLVOLIILNID

:2doag udisaq jo vonduasaq vy

(wazeravasde: paziotne ) mogezied 10 ey jo sru)

paudig aeg

uo sandxa ‘0N TONEZUOWNY 30 ALITWIZ) Y., PILOS [ERONCN]
2P0 UOURGTU] PIDCE [0 O U1 00 SULOJUO3 Lodar ST Ut paqusep AFUEY) USTA I e pur
2330503 242 23001 ST UL USRS I JARG PUE SFPAMOI 0 Jo 159 3D 01 T Guse ‘1

NOLLVYOLIITNID NOISId

(xprvppe | woupe) (ot | wonoRy | meu)
PAULICTId UOUEIAN]Y IO PIs[] 2PO)) HONINISU)
{epuagpe  uotpe) (WOTILAIP | SIS eeET)
(W] 107 uOnINLSUe 10 3pa) [emEuD
(vpEppe) (monipe)
“EPUIPPY/ wowipg DIEN 9
(1 Tees) (o) { 93 mOTNprIY) { 03 prrog reuouesy) {ron rewe 2y

sou Furizuuspy

s

(e 1o * tantan arvzand 'o[15q)

JamadgInuen [euduo Jo e LOREMUUIP W] ¢
2 1 ¥ neaynuIp ;
franEee

(wemru)

Iy s

(58 oN 9] O 0D

(on nogemsivg 30 wo3)

{¥3eq) T-¥ w0l

HONL[EIST 10 UOLLIOT
(sreppe)

e

| waetzy

TISIT ZUTEIS Y SIeeelg JO ssump)

{ragpe)

i

4. Jo wmew)

ki

Aq pauuopizd wononmsue) q1
{1=amppe)

fuleep s etqisiodin voRezcdI0 3, 30 wEw)

Aq partioprad uFsaq e

(30 oA ON 'O

oy womensivg g wu0d) 2P0 OGS PIPOg JoUOLEN I 3O SUaIstA0I [ity 22TEPIOIDE m

NOILVYILTY JO LIO4d T -9 IO

abed yoeg -g3S0Od0dd

abed juoi4 -g3SOdOdd

(1 @bed saapoafqo 99S) WO A3AIS-Z ‘IDVd-L OL NYINLIY - v# 9Bueyd g3sodoyd

suonesdyy ® siseday dnoio-gns HIgN

131/141



NB12-2001

a) Proposed Revision:

Existing Text from Part 3, Section 5.13.4.1 (12) under Instructions for Completing
National Board Form “R” Reports:

12. Provide a summary describing the exact scope of work that was completed to a Pressure-
Retaining Item (PRI). The information to be included when describing the scope of work shall
consider items such as the nature of the repair or alteration characterized by the listed
examples, the specific location of the work performed to the PRI, the method of repair used
to include as applicable, the steps taken to remove a defect or as allowed by NBIC Part 3,
3.3.4.8 to remain in place, the welding process and procedure when used, any special
processes required such as PWHT; noting the soak time and temperatures recorded, and any
acceptable in-process and final NDE-examinations or tests performed. When additional space
is needed to fully describe the scope of work, a Form R-4 shall be used and attached.

Proposed Revised Text:

12. Provide a summary describing the exaet scope of work that was completed to a Pressure-
Retaining Item (PRI). The information to be included when describing the scope of work shall
should consider items such as the nature of the repair or alteration (i.e. welding, grinding,

plugging) eharacterized-by-the listed-examples, the specific location of the work performed to

the PRI, the-method-ofrepairused-to-include-as-applicable, the steps taken to remove a
defect or as allowed by NBIC Part 3, 3.3.4.8 to remain in place, the-welding-process-and

procedure-when-used, and any special welding, NDE, PWHT or Pressure Test processes
performed NOT in accordance with the orlgmal Code of Constructlon but in accordance with
the NBIC. with L rotingthe e-ahe-tempe -

: ctable-r-grocessand-fir samibationsoitesispe Whenaddltlonal
space is needed to fully descrlbe the scope of work a Form R-4 shaII be used and attached.

b) Statement of Need:

Some AlA’s are interpreting the latest words as being “mandatory” due to the use of the
words “exact” and “shall”. In discussing the issue with the Task Group assigned to
address this issue in the past, it is my understanding that the intent was to encourage a
summary of the Scope of Work and not a list of specific information that is already
contained in customer turnover packages and Certificate Holders’ historical records. The
additional pages in the final Code Document submitted to the NB also adds costs to the
Certificate Holder in preparation man hours as well as page charges incurred during the
filing process with NB.
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c) Background Information:

Code Document packages have tripled in size due to the need to re-list every work
scope detail that is already contained in documentation provided to the customer, as
well as that retained in the historical records of the Certificate Holder. Discussions with
various AlA’s also reveals an inconsistent interpretation of Instruction #12, with some
seeing the latest words as clarifying past understandings, while others view the latest
words as a totally new requirement and are demanding extensive detail never before
included in the R-form document package. (A good example will be available to present
to the Sub-group/committee at the July meeting).
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Toledo

Refining Company

May 30, 2012

Shawn Tiedeken

Inspection Superintendent
Toledo Refining Company, LLC
1819 Woodville Road

Oregon, OH 43616

Secretary, NBIC Committee

The National Board of Boiler and Pressure Vessel Inspectors
1055 Crupper Avenue

Columbus, OH 43229

NBICinquiry @nationalboard.org

Re: Revision inquiry to 2011 National Board Inspection Code (NBIC), Part 3, Section 4, Subsection 4.2,
Nondestructive Examination

Dear NBIC Committee Secretary,

National Board Inspection Code (NBIC), 2011 edition, Part 3, Section 4, Repairs and Alterations —
Examination and Testing, Subsection 4.2 Nondestructive Examination, paragraph (b) states, " NDE
personnel shall be qualified and certified in accordance with the requirements of the original code
of construction. When this is not possible or practicable, NDE personnel may be qualified and
certified in accordance with their employer's written practice. ASNT SNT-TC-1A, Recommended
Practice Non-destructive Testing Personnel Qualification and Certification (2004 2006 edition), or
ASNT CP-189, Standard for Qualification and Certification of Nondestructive Testing Personnel
(2604 2006 edition), shall be used as a guideline for employers to establish their written practice.”

Itis recommended to revise the “2001 edition” requirements to state “2006 edition” requirements.
(See Attachment 1)

This revision is being requested such that there will be consistency between the NBIC required
editions of ASNT SNT TC-1A and those specified in the latest versions of ASME Section VI,
ASME Section V, B31.1 codes of construction. The following provides background requirements
from the applicable codes of construction. The numbering of each code reference is consistent the
attached references.

1. Within the 2010 with 2011 Addenda, ASME Boiler and Pressure Vessel Code, Section VI,
Rules for the Construction of Pressure Vessels, Table U-3, the 2006 edition is specified for
both ASNT CP-189 and SNT-TC-1A.,

2. In2010 ed., ASME B31.1, Power Piping, Chapter VI, Inspection, Examination, and Testing,
paragraph 136.3.2, NDE personnel are qualified and certified per a developed program
consisting of training, on the job training, oral or written examination, vision acuity
examination, and documented certification. As an alternative, Section V, ASME Boiler and
Pressure Vessel Code, Section V, Article 1 can be used for the qualification of NDE
personnel.

Repair & Alteration
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3. 2010 with 2011 addenda, ASME Boiler and Pressure Vessel Code, Section V, Nondestructive
Examination, Subsection A, Nondestructive Methods of Examination, Article 1, General
Requirements, Paragraph T-120, General, sub paragraph (e) requires that NDE personnel are
qualified and certified per their employer’s written practice, which shall be in accordance with
one of the following: (1), SNT-TC-1A (footnote 3) Personnel Qualification and Certification in
Nondestructive Testing or (2) ANSI/ASNT CP-189 (footnote 3), ASNT Standard for
Qualification and Certification of Nondestructive Testing Personnel. Footnote 3 states that the
2006 edition is required for both SNT-TC-1A and ANSI/ASNT CP-189.

4. ASME B31.3, Process Piping Code, Section 342, Examination Personnel, Paragraph 342.1, it
states that NDE personnel or “examiners” shall have training and experience commensurate
with the needs of the examination type or method. The footnote reference specifies that SNT-
TC-1A may be used as a guide to develop the training and respective experience
requirements in performing the examination type or method. No year is specified.

In all the referenced code paragraphs, it is clear that the latest versions of the codes applicable to
NBIC specify the 2006 edition of SNT-TC-1A and ANSI/ASNTCP-189.

Should there be any question, please do not hesitate to contact the undersigned at (419) 698-7445.

Sincerely,

Sl

Shawn J. Tiedeken
Inspection Superintendent
Toledo Refining Company, LLC

Repair & Alteration
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201 I!NATIDNAL BODARD INSPECTION CODE

Attochment |

PART 3, SECTION 4 “
REPAIRS AND ALTERATIONS — EXAMINATION AND TESTING :

4.1 SCOPE

This section provides requirements and guidelines for performing examinations and tests for repairs and
alterations to pressure-retaining items.

4.2 NONDESTRUCTIVE EXAMINATION

a) The nondestructive examination (NDE) requirements, including technique, extent of coverage, proce-
dures, personnel qualification, and acceptance criteria, shall be in accordance with the original code of
construction for the pressure-retaining item. Weld repairs and alterations shall be subjected to the same
nondestructive examination requirements as the original welds. Where this is not possible or practicable,
alternative NDE methods acceptable to the Inspector and the Jurisdiction where the pressure-retaining

item is installed, where required, may be used.
e 2006 2006
b) NDE personnel shall be qualified and certified in accordance with the requffe ginal code
of construction. When this is not possible or practicable, NDE personné and certified
in accordance with their employer’s written practice. ASNT SNT- ded Practice Non

for Qualification and Certification of Nondestructive Testing Personne dition), shall be used as a
guideline for employers to establish their written practice. The ASNT Ce ertification Program (ACCP,

Rev. 3, Nov. 1997) may be used to fulfill the examination and demonstration requirements of the employer's Q,
written practice. Provisions for training, experience, qualification, and certification of NDE personnel shall

be described in the "R” Certificate Holder's written quality system.

4.3 PRESSURE GAGES, MEASUREMENT, EXAMINATION, AND TEST EQUIPMENT
The calibration of pressure gages, measurement, examination, and test equipment, and documentation of
calibration shall be performed, as required, by the applicable standard used for construction.

4.4 EXAMINATION AND TEST FOR REPAIRS AND ALTERATIONS

The following requirements shall apply to all repairs and alterations to pressure-retaining items:

a) The integrity of repairs, alterations, and replacement parts used in repairs and alterations shall be verified
by examination or test;

b) Testing methods used shall be suitable for providing meaningful results to verify the integrity of the repair or
alteration. Any insulation, coatings, or coverings that may inhibit or compromise a meaningful test method
shall be removed, to the extent identified by the Inspector;

¢) The “R" Certificate Holder is responsible for all activities relating to examination and test of repairs and
alterations;

d) Examinations and tests to be used shall be subject to acceptance of the Inspector and, where required, ;
acceptance of the Jurisdiction. (

8z jSEETfEIN 4’ PART 3 — REPAIRS AND ALTERATIDONS

Repair & Alteration 5 Fon
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(10)
(a)

ASME .
Repair & Alteration

2011a SECTION VII — DIVISION 1

ReSerence |

TABLE U-3
YEAR OF ACCEPTABLE EDITION OF REFERENCED STANDARDS IN THIS DIVISION
Title Number Year
Seat Tightness of Pressure Rellef Valves API Std. 527 1991 (R2007)(1)
Unified Inch Screw Threads (UN and UNR Thread Form) ASME B1.1 Latest edition
Pipe Threads, General Purpase (Inch) ANSI/ASME Latest edition
B1.20.1
Cast Iron Plpe Flanges and Flanged Fittings, Classes 25, ASME B16.1 2005
125, and 250
Pipe Flanges and Flanged Fittings AS/E B16.5 2009(2)
Factory-Made Wrought Buttwelding Fittings ASME B16.9 Latest edition
Forged Fittings, Socket-Welding and Threaded ASME B16.11 Latest edition
Cast Bronze Threaded Fittings, Classes 125 and 250 ASME B16.15 Latest edition
Metallic Gaskets for Pipe Flanges — Ring-Joint, Spiral- ASME B16.20 Latest edition
Wound, and Jacketed
Cast Copper Alloy Plpe Flanges and Flanged Fittings, Class ASME B16.24 2006
150, 300, 400, 600, 900, 1500, and 2500
Ductile Iron Pipe Flanges and Flanged Fittings, Class 150 ASME B16.42 1998 (R2006)
and 300
Large Diameter Steel Flanges, NPS 26 Through NPS 60 ASME B16.47 2006
Square and Hex Nuts (Inch Series) ASME B18.2.2 Latest edition
Welded and Seamless Wrought Steel Pipe ASME B36.10M Latest edition
Guidelines for Pressure Boundary Bolted Flange Joint ASME PCC-1 2010
Assembly
Repalr of Pressure Equipment and Piping ASME PCC-2 2008
Pressure Relief Devices ASME PTC 25 2008
Qualifications for Authorized Inspection ASME QAI-1 Latest edition (3)
ASNT Central Certification Program ACCP Rev 7
ASMNT Standard for Qualification and Certification of Non ie- ANSI/ASKT 06
structive Tesling Perscnnel CcP-189
Recommended Practice for Persannel Qualification and Cent: SNT TC 1A 2006
fication in Nondestructive Testing
Standard Test Methods for Flash Point by Tag Closed ASTM D 56 Latest edition
Tester
Standard Test Methods for Flash Point by Pensky-Martens ASTM D 93 Latest edition
Closed Tester
Standard Gulde for Preparation of Metallographic ASTME 3 2001 (R2007)

Specimens
Pressure Relleving and Depressuring Systems

Reference Photographs for Magnetic Particle Indications on
Ferrous Castings

Hardness Conversion Tables for Metals

Standard Reference Radiographs for Heavy-Walled (2 to
4%-In. (51 to 114-mm)] Steel Castings

Method for Conducting Drop-Weight Test to Determine Nil-
Ductility Transition Temperature of Ferritic Steels

Standard Reference Radiographs for Heavy-Walled (4% to
12-in. (114 to 305-mm)) Steel Castings

Standard Reference Radiographs for Steel Castings up to
2 in. (51 mm) in Thickness

Marking and Labeling Systems

ANSI/API Std.
521
ASTM E 125

ASTM E 140
ASTM E 186

ASTM E 208
ASTM E 280

ASTM E 446

ANSIUL-969

5th Ed., January
2007
1963 (R2008)(1)

Latest edition
1998 (R2004)

2006
2010

2010

1995
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Chapter VI
Inspection, Examination, and Testing

136 INSPECTION AND EXAMINATION
136.1 Inspection

136.1.1 General. This Code distinguishes between
“examination” and “inspection.” Inspection is the
responsibility of the Owner and may be performed by
employees of the Owner or a party authorized by the
Owner, except for the inspections required by para.
136.2. Prior to initial operation, a piping installation shall
be inspected to ensure compliance with the engineering
design and with the material, fabrication, assembly,
examination, and test requirements of this Code.

136.1.2 Verificatlon of Compliance. Compliance
with the requirements of this Code shall be verified by
an Authorized Inspector when a Code stamp is required
by Section I of the ASME Boiler and Pressure Vessel
Code. The rules of this Code and the quality control
system requirements of Appendix A-300 of Section I of
the ASME Boiler and Pressure Vessel Code shall apply.
The quality control system requirements are shown in
Appendix J of this Code. The duty of the Inspector shall
be as defined in PG-90, Section I, of the ASME Boiler and
Pressure Vessel Code. Data Report Forms are included in
the Appendix of ASME Section I for use in developing
the necessary inspection records. The Inspector shall
assure himself/herself that the piping has been con-
structed in accordance with the applicable requirements
of this Code.

136.1.3 Rights of Inspectors. Inspectors shall have
access to any place where work concerned with the
piping is being performed. This includes manufacture,
fabrication, heat treatment, assembly, erection, examina-
tion, and testing of the piping. They shall have the right
to audit any examination, to inspect the piping using
any appropriate examination method required by the
engineering design or this Code, and to review all certifi-
cations and records necessary to satisfy the Owner’s
responsibility as stated in para. 136.1.1.

136.1.4 Qualifications of the Owner’s Inspector

(A) The Owner’s Inspector shall be designated by the
Owner and shall be an employee of the Owner, an
employee of an engineering or scientific organization,
or of a recognized insurance or inspection company
acting as the Owner’s agent. The Owner’s Inspector shall
not represent nor be an employee of the piping manufac-
turer, fabricator, or erector unless the Owner is also the
manufacturer, fabricator, or erector.

(B) The Owner's Inspector shall have not less than
10 years of experience in the design, manufacture, erec-
tion, fabrication, or inspection of power piping. Each
year of satisfactorily completed work toward an engi-
neering degree recognized by the Accreditation Board
for Engineering and Technology shall be considered
equivalent to 1 year of experience, up to 5 years total.

(C) In delegating the performance of inspections, the
Owner is responsible for determining that a person to
whom an inspection function is delegated is qualified
to perform that function.

136.2 Inspection and Qualification of Authorized
Inspector for Boiler External Piping

136.2.1  Piping for which inspection and stamping
is required as determined in accordance with para.
100.1.2(A) shall be inspected during construction and
after completion and at the option of the Authorized
Inspector at such stages of the work as he/she may
designate. For specific requirements see the applicable
parts of Section I of the ASME Boiler and Pressure Vessel
Code, PG-104 through PG-113, Each manufacturer, fabri-
cator, or assembler is required to arrange for the services
of Authorized Inspectors.

136.2.1.1 The inspections required by this
Section shall be performed by an Inspector employed
by an ASME accredited Authorized Inspection Agency.

136.2.2 Certification by stamping and Data
Reports, where required, shall be as per PG-104, PG-105,
PG-109, PG-110, PG-111, and PG-112 of Section I of the
ASME Boiler and Pressure Vessel Code.

136.3 Examination

136.3.1 General. Examination denotes the func-
tions performed by the manufacturer, fabricator, erector,
or a party authorized by the Owner that include nonde-
structive examinations (NDE), such as visual, radiogra-
phy, ultrasonic, eddy current, liquid penetrant, and
magnetic particle methods. The degree of examination
and the acceptance standards beyond the requirements
of this Code shall be a matter of prior agreement between
the manufacturer, fabricator, or erector and the Owner.

136.3.2 Qualification of NDE Personnel. Personnel
who perform nondestructive examination of welds shall
be qualified and certified for each examination method
in accordance with a program established by the
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employer of the personnel being certified, which shall
be based on the following minimum requirements:

(A) instruction in the fundamentals of the nonde-
structive examination method.

(B) on-the-job training to familiarize the NDE person-
nel with the appearance and interpretation of indica-
tions of weld defects. The length of time for such training
shall be sufficient to ensure adequate assimilation of the
knowledge required.

(C) an eye examination performed at least once each
year to determine optical capability of NDE personnel
to perform the required examinations.

(D) upon completion of (A) and (B) above, the NDE
personnel shall be given an oral or written examination
and performance examination by the employer to deter-
mine if the NDE personnel are qualified to perform the
required examinations and interpretation of results,

(E) certified NDE personnel whose work has not
included performance of a specific examination method
for a period of 1 yr or more shall be recertified by success-
fully completing the examination of (D) above and also
passing the visual examination of (C) above. Substantial
changes in procedures or equipment shall require recer-
tification of the NDE personnel.

As an alternative to the preceding program, the
requirements of the ASME Boiler and Pressure Vessel
Code, Section V, Article 1 may be used for the qualifica-
tion of NDE personnel. Personnel qualified to AWS QC1
may be used for the visual examination of welds,

136.4 Examination Methods of Welds

136.4.1 Nondestructive Examination. Nondestruc-
tive examinations shall be performed in accordance with
the requirements of this Chapter. The types and extent
of mandatory examinations for pressure welds and
welds to pressure retaining components are specified
in Table 136.4. For welds other than those covered by
Table 136.4, only visual examination is required. Welds
requiring nondestructive examination shall comply with
the applicable acceptance standards for indications as
specified in paras. 136.4.2 through 136.4.6. As a guide,
the detection capabilities for the examination method
areshown in Table 136.4.1. Welds not requiring examina-
tion (i.e, RT, UT, MT, or PT) by this Code or the engi-
neering design shall be judged acceptable if they meet
the examination requirements of para. 136.4.2 and the
pressure test requirements specified in para. 137. NDE
for P-Nos. 3, 4, 5A, 5B, and 15E material welds shall be
performed after postweld heat treatment unless directed
otherwise by engineering design. Required NDE for
welds in all other materials may be performed before
or after postweld heat treatment.

136.4.2 Visual Examination. Visual examination as
defined in para. 100.2 shall be performed in accordance
with the methods described in Section V, Article 9, of
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the ASME Boiler and Pressure Vessel Code. Visual exam-
inations may be conducted, as necessary, during the
fabrication and erection of Piping components to pro-
vide verification that the design and WPS requirements
are being met. In addition, visual examination shall be
performed to verify that all completed welds in pipe
and piping components comply with the acceptance
standards specified in (A) below or with the limitations
on imperfections specified in the material specification
under which the pipe or component was furnished.

(A) Acceptance Standards. The following indications
are unacceptable:

(A.1) cracks — external surface.

(A.2) undercut on surface that is greater than %, in.
(1.0 mm) deep.

(A.3) weld reinforcement greater than specified in
Table 127.4.2.

(A.4) lack of fusion on surface.

(A.5) incomplete penetration (applies only when
inside surface is readily accessible).

(A.6) any other linear indications greater than %g in.
(5.0 mm) long.

(A.7) surface porosity with rounded indications
having dimensions greater than % in. (5.0 mm) or four
or more rounded indications separated by Y% in.
(2.0 mm) or less edge to edge in any direction. Rounded
indications are indications that are circular or elliptical
with their length less than three times their width,

136.4.3 Magnetic Particle Examination. Whenever
required by this Chapter (see Table 136.4), magnetic
particle examination shall be performed in accordance
with the methods of Article 7, Section V, of the ASME
Boiler and Pressure Vessel Code.

(A) Evaluation of Indications

(A.1) Mechanical discontinuities at the surface will
be indicated by the retention of the examination
medium. All indications are not necessarily defects;
however, certain metallurgical discontinuities and mag-
netic permeability variations may produce similar indi-
cations that are not relevant to the detection of
unacceptable discontinuities,

(A.2) Any indication that is believed to be nonrele-
vant shall be reexamined to verify whether or not actual
defects are present. Surface conditioning may precede
the reexamination. Nonrelevant indications that would
mask indications of defects are unacceptable,

(A.3) Relevant indications are those that result from
unacceptable mechanical discontinuities. Linear indica-
tions are those indications in which the length is more
than three times the width. Rounded indications are
indications that are circular or elliptical with the length
less than three times the width.

(A.4) Anindication ofa discontinuity may be larger
than the discontinuity that causes it; however, the size
of the indication and not the size of the discontinuity
is the basis of acceptance or rejection.
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ARTICLE 1

SUBSECTION A
NONDESTRUCTIVE METHODS
OF EXAMINATION

ARTICLE 1
GENERAL REQUIREMENTS

T-110 SCOPE

(a) This Section of the Code contains requirements and
methods for nondestructive examination (NDE), which are
Code requirements to the extent they are specifically refer-
enced and required by other Code Sections or referencing
document. These NDE methods are intended to detect sur-
face and internal imperfections in materials, welds, fabri-
cated parts, and components. They include radiographic
examination, ultrasonic examination, liquid penetrant
examination, magnetic particle examination, eddy current
examination, visual examination, leak testing, and acoustic
emission examination. See Nonmandatory Appendix A of
this Article for a listing of common imperfections and
damage mechanisms, and the NDE methods that are gener-
ally capable of detecting them.

(b) For general terms such as Inspection, Flaw, Discon-
tinuity, Evaluation, etc., refer to Mandatory Appendix I.

T-120 GENERAL

(a) Subsection A describes the methods of nondestruc-
tive examination to be used if referenced by other Code
Sections or referencing documents.

(b) Subsection B lists Standards covering nondestruc-
tive examination methods which have been accepted as
standards. These standards are nonmandatory unless spe-
cifically referenced in whole or in part in Subsection A or as
indicated in other Code Sections or referencing document.

(c) Any reference to a paragraph of any Article in Sub-
section A of this Section includes all of the applicable rules

in the paragraph.' In every case, reference to a paragraph
includes all the subparagraphs and subdivisions under that
paragraph.

(d) Reference to a standard contained in Subsection B
is mandatory only to the extent specified.?

(e) For those documents that directly reference this Arti-
cle for the qualification of NDE personnel, the qualification
shall be in accordance with their employer’s written prac-
tice which must be in accordance with one of the following
documents:

(1) SNT-TC-1A,” Personnel Qualification and Certi-
fication in Nondestructive Testing; or

(2) ANSI/ASNT CP-189,> ASNT Standard for Quali-
fication and Certification of Nondestructive Testing Per-
sonnel

(f) National or international central certification pro-
grams, such as the ASNT Central Certification Program
(ACCP), may be alternatively used to fulfill the examina-
tion requirements of the documents listed in T-120(e) as
specified in the employer’s written practice.

! For example, reference to T-270 includes all the rules contained in
T-271 through T-277.3.

? For example, T-233 requires that Image Quality Indicators be manu-
factured and identified in accordance with the requirements or altematives
allowed in SE-747 or SE-1025, and Appendices, as appropriate for the
style of IQI to be used. These are the only parts of either SE-747 or
SE-1025 that are mandatory in Article 2.

" SNT-TC-1 A (2106 Edition). “Personnel Qualification and Certifica-
tion in Nondestructive Testing;" and ANSUASNT CP- 189 (2006 Edition),
“ASNT Standard for Qualification and Certification of Nondestructive
Testing Personnel;" published by the American Society for Nondestruc-
tive Testing, 1711 Arlingate Lane, P.O. Box 28518, Columbus, OH
43228-0518.
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(c) Progressive Sampling for Examination. The provi-
sions of para. 341.3.4 are applicable.

(d) Welds to Be Examined. The locations of welds and
the points at which they are to be examined by spot
radiography shall be selected or approved by the
Inspector.

341.5.2 Hardness Tests, The extent of hardness test-
ing required shall be in accordance with para. 331.1.7
except as otherwise specified in the engineering design.

341.5.3 Examinations to Resolve Uncertainty. Any
method may be used to resolve doubtful indications.
Acceptance criteria shall be those for the required
examination.

342 EXAMINATION PERSONNEL
342.1 Personnel Qualification and Certification

Examiners shall have training and experience com-
mensurate with the needs of the specified examinations.'
The employer shall certify records of the examiners
employed, showing dates and results of personnel quali-
fications, and shall maintain them and make them avail-
able to the Inspector.

342.2 Specific Requirement

For in-process examination, the exa minations shall be
performed by personnel other than those performing
the production work.

343 EXAMINATION PROCEDURES

Any examination shall be performed in accordance
with a written procedure that conforms to one of the
methods specified in para. 344, including special meth-
ods (see para. 344.1.2). Procedures shall be written as
required in the BPV Code, Section V, Article 1, T-150.
The employer shall certify records of the examination
procedures employed, showing dates and results of pro-
cedure qualifications, and shall maintain them and make
them available to the Inspector.

344 TYPES OF EXAMINATION
344.1 General

344.1.1 Methods. Except as provided in para.
344.1.2, any examination required by this Code, by the
engineering design, or by the Inspector shall be per-
formed in accordance with one of the methods specified
herein.

344.1.2 Speclal Methods.
herein is to be used, it and its

If a method not specified
acceptance criteria shall

! For this purpose, SNT-TC-1A, Recommended Praclice for Non-
destructive Testing Personnel Qualification and Certification, may
be used as a guide.
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be specified in the engineering design in enough detail
to permit qualification of the necessary procedures and
examiners,

344.1.3 Definitions. The following terms apply to
any type of examination:

100% exantination: complete examination of all of a speci-
fied kind of item in a designated lot of piping?

random examination:
centage of a specified
of piping?

complete examination of a per-
kind of item in a designated lot

spot examination:® a specified partial examination of
each of a specified kind of item in a designated lot of
piping e.g., of part of the length of all shop-fabricated
welds in a lot of jacketed piping

random spot examination:®
tion of a percentage of a
designated lot of piping?

a specified partial examina-
specified kind of item in a

344.2 Visual Examination

344.2.1 Definition. Visual examination is observa-
tion of the portion of components, joints, and other pip-
ing elements that are or can be exposed to view before,
during, or after manufacture, fabrication, assembly, erec-
tion, examination, or testing. This examination includes
verification of Code and engineering design require-
ments for materials, components, dimensions, joint
preparation, alignment, welding, bonding, brazing, bolt-
ing, threading, or other joining method, supports,
assembly, and erection.

344.2.2 Method. Visual examination shall be per-
formed in accordance with the BPV Code, Section V,
Article 9. Records of individual visual examinations are
not required, except for those of in-process examination
as specified in para. 344.7.

344.3 Magnetic Particle Examination

Examination of castings is covered in para. 302.3.3.
Magnetic particle examination of welds and of compo-
nents other than castings shall be performed in accor-
dance with BPV Code, Section V, Article 7.

? A designated lot is that quantity of piping to be considered
in applying the requirements for examination in this Code. The
quantity or extent of a designated lot should be established by
agreement between the contractin, parties before the start of work.
More than one kind of designated lot may be established for differ-
ent kinds of piping work.

* Random or Spot examination will not ensure a fabrication prod-
uct of a prescribed quality level throughout. Items not examined
in a lot of piping represented by such examination may contain
defects which further examination could disclose. Specifically, if
all radiographically disclosable weld defects must be eliminated
from a lot of piping, 100% radiographic examination must be
specified.
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