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Call to Order - 8:00 a.m.
NBIC Chairman, Mr. Don Cook called the meeting to order at 8:00 a.m.
Introduction of Members/Visitors

All members and visitors introduced themselves and an attendance sheet was passed for attendees to
sign.

Announcements

a. In Mr. David Douin’s absence, Mr. Chuck Withers spoke and thanked all of the Committee
Members for their hard work this week and throughout the past year.

b. Mr. Gary Scribner gave a brief summary of the Executive Committee meeting held on Monday,
January 14, 2013. The first half of the meeting was devoted to a S.W.O.T. analysis. The second
half of the meeting the Committee members discussed a survey to be sent to shareholders
regarding a Part 4 of the NBIC exclusively for pressure relief valves, the publication of the 2013
edition, and the preparation of a new guide containing administrative requirements.

c. Mr. Don Cook presented Mr. Frank Hart with a 5- year membership pin.

Adoption of the Agenda

a. Mr. Cook announced a format change to the agenda. The public review comments from each
subcommittee would be addressed prior to discussing action items.

b. Action item NB13-0402 to approve the 2013 edition was also added.

c. Mr. Joe Frey, Chairman of B31.1 Committee, will make a presentation to the Committee
regarding piping. (Attachment 11)

There was a motion to adopt the agenda as modified. The motion was unanimously approved.
Approval of the Minutes of July 2012 Meeting

There was a motion to approve the minutes of the July 2012 meeting. The motion was unanimously
approved.

Review of Rosters/Resignations/Nominations/Reappointments (Attachment 1)
a) Changes to rosters
1. Resignations
e There were no resignations to report at this time.

2. Nominations and reappointments for NBIC Committee members and subgroups that serve
all four subcommittees.

e Mr. Michael Richards, User, is eligible for reappointment to the NBIC Committee. There
was a motion to reappoint Mr. Richards to the NBIC Committee pending the approval of
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the Chairman of the Board of Trustees. The motion was unanimously approved.

Mr. Paul Welch, Authorized Inspection Agency, would like to become a member of the
SC on Inspection. There was a motion to appoint Mr. Welch to the SC on Inspection
pending the approval of the Chairman of the Board of Trustees. The motion was
unanimously approved.

Mr. Brandon Nutter, “VR” Stamp Holder, would like to become a member of the SC on
PRD. There was a motion to appoint Mr. Nutter to the SC on PRD pending the approval
of the Chairman of the Board of Trustees. The motion was unanimously approved.

Mr. Paul Schuelke, Manufacturer, would like to become a member of the SC on
Installation. There was a motion to appoint Mr. Schuelke to the SC on Installation
pending the approval of the Chairman of the Board of Trustees. The motion was
unanimously approved.

Ms. Melissa Wadkinson, Manufacturer, would like to become a member of the SC on
Installation. There was a motion to appoint Ms. Wadkinson to the SC on Installation,
pending the approval of the Chairman of the Board of Trustees. The motion was
unanimously approved.

Mr. Craig Hopkins would like to be transferred from the SC Inspection to the SC on
Repairs and Alterations. There was a motion to approve the transfer. The motion was
unanimously approved.

Mr. Ray Milletti would like to become a member of the SC on Repairs and Alterations.
There was a motion to appoint Mr. Milletti to the SC on Repairs and Alterations pending
the approval of the Chairman of the Board of Trustees. The motion was unanimously
approved.

The following committee members were eligible for reappointment to their respective
subcommittees:

Mr. Buddy Dobbins, Authorized Inspection Agency, and Mr. Thakor Patel,
Manufacturer, are eligible for reappointment to the SC on PRD. There was a motion to
reappoint Messrs. Dobbins and Patel to the SC on PRD pending the approval of the
Chairman of the Board of Trustees. The motion was unanimously approved.

Mr. Mark Ray is eligible for reappointment to the SG on Locomotive Boilers. There was
a motion to reappoint Mr. Ray to the SG on Locomotive Boilers pending the approval of
the Chairman of the Board of Trustees. The motion was unanimously approved.

7. Report of Subcommittees’ Public Review Comments (No Attachment)

a. SC Installation

PR13-0201 Part 1, 4.7 SC on Installation - In 4.7.1 and 4.7.2 change "should" to "shall". Should
indicates good practice. The referenced statements need to be stronger.

There was a motion to approve this comment and incorporate the changes into the next draft.
The motion was approved with one abstention and one disapproved vote.
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PR13-0202 Part 1 ,S3.4 SC on Installation Revise to read,” Alarms shall be designed to activate
a low level alarm at 1.5% concentration of CO, and a high alarm level at 3% concentration of
CO..

e There was a motion to reject this comment. The Committee considers the current wording to
be appropriate for the venues where the system is utilized.

PR13-0203 Part 1, S3.5 a) SC on Installation - Revise instruction to say instructional.
(Attachment 2, p. 5)

e There was a motion to accept this comment and incorporate it into the 2013 Edition of the
NBIC.

PR13-0204 Part 1, S3.6 a) SC on Installation - Revise a) to read: Components shall be
compatible with CO, in the phase (gas or liquid) in the applicable circuit.

e There was a motion to accept this comment and incorporate the change into the 2013 Edition.
The motion was unanimously approved.

PR13-0205 Part 1, S3.6.1 SC on Installation - The description of the system should be at the
beginning of Supplement 3. Renumber S3.6.1 to S3.2 and renumber the following paragraphs
appropriately.

e There was a motion to reject this comment. The Committee determined that a person who
installs these items would already know what the system is. The motion was unanimously
approved.

PR13-0501 Part 1, S3.2 SC on Installation - Recommend deleting "Should not have a roof or
overhead cover." In the northern US and Canada it is preferable to have an overhead cover on
CO2 storage tanks that are located outside. This prevents the buildup of show and/or ice in the
cold months. Having overhead cover on a gas that is heavier than air does not pose any potential
hazard by allowing high concentrations to accumulate. S3.2b also allows for weather protection
making the statement in S3.2 , "Should not have a roof or overhead cover.", confusing to readers.

e There was a motion to accept this comment and incorporate the changes into the 2013
Edition. The motion was unanimously approved.

PR13-0502 Part 1, S3.2 a) SC on Installation - Change the following section to read: a)
LCDSV's shall not be installed within 36' of the front of electrical panels.

e There was a motion to reject this comment. The Committee determined that the current
wording is correct. The motion was unanimously approved.

PR13-0503 Part 1, S3.2 ¢) SC on Installation - Recommend changing 1) a) as follows: a) Shall
be equipped with a gas detection system installed in accordance with paragraph S3.4, if the area
that the tank is located in cannot be determined to have adequate ventilation to prevent a
hazardous concentration of CO, buildup. Because the publication defines any indoor installation
as an enclosed area, there needs to be provisions in this publication that identifies indoor
installations that are located in kitchens that have very high rate of ventilation that would not
result in a hazardous concentration of CO, even if a leak was to develop.

e There was a motion to reject this comment. This section only applies to enclosed areas. The
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motion was unanimously approved.

PR13-0601 Part 1, S3.2 SC on Installation - S3.2 GENERAL REQUIREMENTS STORAGE

TANK LOCATION LCDSV’s should be installed in an unenclosed area whenever possible.

LCDSV’s that do not meet all criteria for an unenclosed area shall be considered an enclosed area

installation.

An unenclosed area:

» Shall be outdoors

e Shall be above grade

»  Sheuld-net-have-arooforoverhead-cover

»  Shall not obstruct more than three sides of the perimeter with supports and walls. At least
25% of the perimeter area as calculated from the maximum height of the storage
container shall be open to atmosphere and openings shall be in direct conveyance with
ground level.

Rationale: For the northern climates, overhead coverings are preferred in order to prevent the
buildup of ice and snow. For southern climates, solar heat load affects container temperature.
This statement conflicts with S3.2b of this draft standard. Note: Dissipation of carbon dioxide is
not affected by a roof or cover since it is heavier than air.

e There was a motion to accept this comment and incorporate the changes into the 2013
Edition. The motion was unanimously approved.

SC on Inspection

PR13-0209 Part 2, 2.2.10.6 SC on Inspection - The NBIC is supposed to be a safety code so
why is a good practice only a good practice if required by a jurisdiction. For example, 2.2.10.6 a)
is or is not that paragraph a good practice? A Jurisdiction only makes a good practice mandatory
but without the jurisdictional requirement a good practice is optional with the owner/user. This
section should be revised to indicate "good practices" should be complied with but are mandatory
when required by the jurisdiction.

e There was a motion to accept this comment and open up a new action item to address it
further. The motion was unanimously approved. Action item, NB13-1201 was opened to
examine this comment further.

PR13-0210 Part 2, S2.10.6 h) SC on Inspection - Revise h)On forced circulation boilers the flow
sensing device shall be tested to verify the boiler shuts down on loss of flow.

e There was a motion to accept this comment and open a new action item to address it further.
The motion was unanimously approved. Action item NB13-1202 was opened to examine the
comment further.

PR13-0211 Part 2, 2.3.6.5 b) 1) SC on Inspection - How is intended service of a tank
determined when the service is not marked on the nameplate, and most likely is not listed on
the Manufacturer's Data Report? Further, what does welding have to do with a missing or
illegible nameplate? Also, the paragraph states welding is prohibited, but the next sentence
indicates post construction welding is permitted. The paragraph is confusing and
contradictory. Please revise.

e There was a motion to reject this comment. The Committee determined that the commenter
was reading too much into the wording. The motion was unanimously approved.
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PR13-0212 Part 2, 2.3.6.5 b) 4) SC on Inspection - Z87 rated goggles: List the rating
organization and the full identification of the specification.

e There was a motion to accept this comment in principle. The Committee will add the
delegation ANSI in front of Z87. The motion was unanimously approved.

PR13-0213 Part 2, 2.3.6.7 a)SC on Inspection Change "must" and "should" to "shall".

e There was a motion to accept this comment and open a new action item to discuss it further.
The motion was unanimously approved. Action item, NB13-1203 was opened to examine the
comment further.

PR13-0214 Part 2, 2.3.6.7 a) 3) SC on Inspection - Change "should" to "shall”. The vessel will
not be in operation during an inspection so | don't understand how this requirement can be
verified. This is an operational requirement and should not be in Part 2 of the NBIC.

e There was a motion to reject this comment. The Committee determined that the commenter
was confused about when inspections are done. The motion was unanimously approved.

PR13-0215 Part 2, 2.3.6.7 a) 4) SC on Inspection - Change "should" to "shall".

e There was a motion to reject this comment. The motion was unanimously approved. After
further discussion, the Committee decided to strike this line completely from the document.

PR13-0216 Part 2, 2.3.6.7 b) 2) and 3)SC on Inspection - Change "should™ to "shall”. In many
cases, these are lifesaving vessels. The owner/operator should be told in strong terms the vessel
needs to be in excellent condition. Should indicates "when you get around to it, minor
inconvenience."

e There was a motion to reject this comment. The motion was unanimously approved.. The
Committee disagreed with the commenter’s reasoning and determined the current wording is
correct.

PR13-0217 Part 2, 2.3.6.7 b) 4) SC on Inspection Change "should" to "shall" Also, if the

opening is for exhaust, then it is an outlet for the vessel. How is this inspection to be
accomplished? Are there grates over the outlets?

e There was a motion to reject this comment. The Committee disagreed with your
reasoning and determined that the current wording is correct.

b. SC Repairs and Alterations

PR13-0218 Part 3, 2.5.3.2d) SC Repair and Alteration - Please revise the text. The paragraph is
written as confusing.

e There was a motion to reject this comment. The Committee needed more information. The
motion was unanimously approved,

PR13-0219 Part 3, 4.4.1.4 SC Repair and Alteration - Pre-warming? That is the temperature of
the liquid before it is warmed. Revise to read: "... and Table 4.4.1.4 may be used in lieu of notch

toughness tests. Table 4.4.1.4 contains minimum liquid temperatures based on metal thickness of
the pressure retaining part.”
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e There was a motion to accept this comment in principle. The motion was unanimously
approved. The text will be revised to correct the mathematical nomenclature.

PR13-0220 Part 3, Table 4.4.1.4 SC Repair and Alteration - Revise the math symbol. The
correct symbol for less than or equal is: <=. There is no slash.

e There was a motion to accept this comment and incorporate the suggested changes. The
motion was unanimously approved.

PR13-0221 Part 3, Table 4.4.2 - Delete this table. It should be identical to Table 4.4.1.4. Also
the math symbols in Table 4.4.2 need corrected. The slash through the equal sign means not
equal. The correct symbol for less than or equal is <=. There is no slash in the symbol.

e  There was a motion to accept this comment in principle and correct the mathematical
nomenclature of the tables. The motion was unanimously approved.

PR13-0222 Part 3: 4.4.1.3.4 SC Repair and Alteration Delete grade 70 from the SA-515
reference. There are grades 55, 60, and 65 in addition to grade 70. The table should
apply to all.

e  There was a motion to accept this comment and incorporate the suggested changes. The
motion was unanimously approved.

PR13-0223 Part 3: 5.5a) SC Repair and Alteration - Why are R forms exempt from registration?
It is expected and many jurisdictions require registration of pressure vessels. It is not logical to
register other organizations paper, but not your own. Registration is also a safety issue. There
should be cradle to grave documentation for vessels. There is a considerable market in used
vessels, and the documentation does not go with the vessels. All repairs and alterations should be
registered.

e  There was a motion to reject this comment. The Committee determined that this issue has
already been discussed. The motion was unanimously approved.

c. SCPRD

PR13-0101 Part 1, 4.7.3 SC on PRD - Revise text. 4.7.3 a) Each hot water storage tank

that is designed to operate at or below 210° F (99°C) and served by a hot water supply boiler shall
have a temperature relief valve installed and set to relieve at or below 210° F (99° C). This valve
shall be installed within the top 6 in. of the system’s hot water storage tank. b) The temperature
and pressure relieving device shall meet the requirements of NBIC Part 1, 4.5.

e  There was a motion to reject this comment but incorporate the editorial change into the draft
of the NBIC. The Committee felt that all hot water storage tanks are operated below 210° F.
The motion was unanimously approved.

PR13-0206 Part 1, S3.6 SC on PRD - S3.6: Relief Valves: Two comments: 1) The note
concerning the discharge line does not comply with ASME Code. A line smaller in diameter than
the relief valve will increase the back pressure and reduce the flow; 2) the sizing of discharge
lines need to be moved to the paragraph on Safety Relief/Vent Lines.

e  There was a motion to accept the first half of the comment and incorporate it into the 2013

Edition. The Committee rejected the second half of the comment. The Committee
determined that the wording placement was accurate. The motion was unanimously
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approved.

PR13-0207 Part 1, S3.6 SC PRD - Safety Relief/Vent Lines: The term "PRD" is located in the
third line, and is the only place in S3.6. For consistency, change "relief valves” and "relief" to
PRD or change “PRD” to relief valve.

e  There was a motion to accept this comment and incorporate the suggested changes. The
motion was unanimously approved.

PR13-0208 Part 2, 2.3.6.5 b )2) SC on PRD - The hydrostatic relief valve is not part of the nurse
tank but is in the plumbing and typically mounted on the toolbar. Also it is bad practice to mount
a valve on a valve in these types of applications without support for the valves. Why the high set
pressure for this valve? The pressure relief valve (set pressure around 250 psi) will have vented,

preventing the pressure in the vessel from reaching the set pressure of the hydrostatic relief valve.

e There was a motion to reject this comment. The hydrostatic relief valve protects the hose
when isolated from pressure vessel. The motion was unanimously approved.

PR13-0301 Part 3, 4.5.3 SC on PRD - This qualification shall be documented and provisions
made to retain such documentation for a period of at least five years after the lift device is retired.
Documentation of this qualification shall include but not be limited to: We should add "assist" or
delete "lift" for consistency, i.e. Lift Assist Device or just plain device rather than Lift Device. It
is called Lift Assist Device everywhere else in the document.

e  There was a motion to accept this comment and incorporate the suggested changes. The
motion was unanimously approved.

PR13-0401 Part 3, S7.10.5SC on PRD - Only external adjustments to restore the set pressure
shown on the repair nameplate or stamping and/or performance of a pressure relief valve shall be
made under the provisions of NBIC Part 3, S7.10.1 and Part 2, 2.5.7. Reasoning: Clarification to
ensure that the adjustment is made only to return the valve to its current set pressure. If the
valve previously underwent a set pressure change properly executed under a "VR" repair, the
adjustment should be to the set pressure marked on the repair nameplate, not the original
nameplate set.

e  There was a motion to accept this comment and incorporate the suggested changes. The
motion was unanimously approved.

PR13-0402 Part 3, 1.7.3-1.7.6 SC on PRD - Do not remove these sections. Leave existing

text. These are requirements related to the “VR” program and should remain in the NBIC. If the
intention is to move these requirements to another document other than the NBIC, | would
oppose that action as all aspects of the “VR” program should be subject to the oversight of the
consensus NBIC Committee and Subcommittees. Additionally, such action would likely require
"VR" programs to obtain and track an additional National Board documentation creating
additional and unnecessary burden.

e  There was a motion to accept this comment in principle. The NBIC Committee has approved
removing all administrative requirements. The motion was unanimously approved.

PR13-0403 Part 3, 1.8.2-1.8.4 and 1.8.6 SC R and A - Do not remove these sections. Leave

existing text. These are requirements related to the “NR” program and should remain in the
NBIC. If the intention is to move these requirements to another document other than the NBIC, |
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would oppose that action as all aspects of the “NR” program should be subject to the oversight of
the consensus NBIC committee and subcommittees. Additionally, such action would likely
require "NR" programs to obtain and track an additional National Board documentation creating
additional and unnecessary burden.

e  There was a motion to accept this comment and incorporate the suggested changes. The “NR”
administrative requirements will remain in the book. The “NR” program wording is still
being developed. The motion was unanimously approved.

PR13-0404 SC on R and A Part 3, 5.12.4 Where a valve has been tested and adjusted to

restore set pressure shown on the repair nameplate or unmodified original nameplate or stamping
as permitted by NBIC Part 3, S7.10.1 but not otherwise repaired, a "Test Only" nameplate shall
be applied that contains the following information: Reasoning: Clarification to ensure that the
adjustment is made only to return the valve to its current set pressure. If the valve previously
underwent a set pressure change properly executed under a "VR" repair, the adjustment should
be to the set pressure marked on the repair nameplate, not the original nameplate set.

e  There was a motion to accept this comment and incorporate the suggested changes. The
motion was unanimously approved.

PR13-0405 Part 3, S7.10.1 SC on R and A - The Jurisdiction may authorize properly trained
and qualified employees of boiler and pressure vessel owners/users or the designees to confirm or
restore the set pressure shown on the repair nameplate or unmodified original nameplate or
stamping and/or performance of pressure relief valves. Reasoning: Clarification to ensure that the
adjustment is made only to return the valve to its current set pressure. If the valve previously
underwent a set pressure change properly executed under a "VR" repair, the adjustment should

be to the set pressure marked on the repair nameplate, not on the original nameplate set.

e  There was a motion to accept this comment and incorporate the suggested changes. The
motion was unanimously approved.

PR13-0602 Part 1, S3.2 SC on Installation - S3.6 VALVES, PIPING, TUBING AND
FITTINGS SAFETY RELIEF/VENT LINES-Safety relief/vent lines shall be as short and straight
as possible with a continuous routing to an unenclosed area outside the building and installed in
accordance with the manufacturer’s instructions. The vent line shall be a continuous run from the
vessel PRD vent piping to the outside vent line discharge fitting, without any splices. Mechanical
joints in metallic piping and tubing shall be visible and inspectable. Any splices in plastic or
polymeric tubing shall be done within three feet of the vessel and must be visible and inspectable.
These lines shall be free of physical defects such as cracking or kinking and all connections shall
be securely fastened to the LCDSV and the fill box. The minimum size and length of the lines
shall be in accordance with table S3.6a and S3.6b. Fittings or other connections may result in

a localized reduction in diameter have been factored into the lengths given by the tables

S3.6a and S3.6b.

Rationale: Allows the use of connectors but requires that they are seen and can be inspected.
e There was a motion to accept this comment. The motion was approved with three abstentions

and two disapproved votes. Following the meeting the Committee reconsidered their original
vote and changed their vote to disapprove.
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NB13-0402 2013 Edition NBIC Committee Approval of the 2013 Edition.

January 2013
There was a motion to approve the 2013 Edition. The motion was unanimously approved.

7. Report of Subcommittees

a) SC Inspection

Charge: Responsible for developing new rules, revising, interpreting and maintaining existing
rules which address administrative and technical requirements for inspection of pressure retaining
items. This subcommittee also directs, supports, reviews and approves any items forwarded by
each subgroup functioning under this subcommittee.

Membership: Tim Barker, Domenic Canonico, Mark Horbaczewski, Jim Getter, Greg McRae,
Mark Mooney, Venus Newton, Ralph Pate, Bob Reetz , John Richardson, Jim Riley, Jason
Safarz, Mike Schwartzwalder, Stan Staniszewski, and Bill Smith (Secretary).

The SC Vice Chair Stan Staniszewski reported on the following:
1) Inquiries

IN12-0201 Part 2, 5.5.2-5.5.2.3 SC Inspection — Question 1: If a National Board Commissioned
Inspector has verified the replacement of stamped data or nameplate by an "R" Certificate Holder
on corrugated rolls that are not stationary and subject to operation in multiple Jurisdictions,
possibly by multiple owners, is the application of an NB-136 "Replacement of Stamped Data"
form required? Answer 1: No, if performed by an "R" Certificate Holder and verified by a
National Board Commissioned Inspector the responsibility of traceability and nameplate accuracy
is on the Certificate Holder similar to nameplate replacement in NBIC Part 3, 5.5.9.5.
(Attachment 2, pp. 1-2)

January 2013
The SC has developed a question and reply for this inquiry. There was a motion to letter ballot

this inquiry to the NBIC Committee. The motion was unanimously approved.

IN12-0202 Part 2, 5.2, SC on Inspection — Question 1: Can an NB-136 “Replacement of
Stamped Data Form” which is required to be signed by a National Board Commissioned
Inspector, for corrugated rolls that are not stationary and subject to operation in multiple
Jurisdictions, possibly by multiple owners, be filed with The National Board and copied ~

to the applicable Jurisdiction in lieu of obtaining an approval signature from the

Jurisdiction? Answer 1: Yes, the approval from one Jurisdiction should not be incumbent on any
other Jurisdiction due to transient nature of Corrugated Roll Pressure Equipment.

Similarly, if there was no Jurisdiction in the location of installation, another

Jurisdiction would be compelled to accept National Board filing if the equipment is

moved. (Attachment 2, pp. 1-2)

January 2013
The SC has developed a question and reply for this inquiry. There was a motion to letter ballot

this inquiry to the NBIC Committee. The motion was unanimously approved.
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2) Action Items

NBO07-0910 Part 2 S6 SG Inspection Specific - Review DOT supplement. A task group of S.
Staniszewski (Chair), G. McRae and J. Riley has been assigned. This specific Supplement should
be reviewed by the task group for completeness and accuracy. (Attachment 2, p. 3)

January 2013
Mr. Staniszewski gave a progress report and a handout for Committee Members. There was no

action to vote on at this time.

NB08-0321 Part 1, 4.3 SC Inspection - Add a new paragraph in 4.3 General Requirements to
address change of service for a pressure vessel. These requirements should caution installers,
inspectors, owners, and jurisdictional authorities of the inherent dangers involved when changing
service. A new supplement should be added to address the specific requirements for installation
of pressure vessels that are being converted from one service to another. (No Attachment)

January 2013
Mr. Wielgoszinski reported that he is developing a Revision 6 of wording. He will take all of the

comments that he has received thus far and create a new document. He plans on sending this out
for letter ballot for comment only to all subgroups, subcommittees and the Main Committee
simultaneously before the next meeting.

NB08-0701 Part 2 S7 SG on Inspection Specific - Add a requirement for change of service
from above ground to below ground installation of LPG tanks. We also need requirements for
how to inspect these tanks. A task group of V. Mullins (Chair), G. Galanes, J. Getter, G. McRae,,
D. Cook, J. Richardson and V. Newton has been assigned. (No Attachment)

January2013
Mr. Staniszewski gave a progress report. He stated that Mr. Virgil Mullins has become the

project manager of this item.

NB10-0601 Part 2, SC S9, SG on Fiber Reinforced Plastic - Inspection of high pressure
composite vessels. (Attachment 3, pp. 1-27)

January 2013
Mr. Staniszewski reported that the SC Inspection will letter ballot this item to the SC Inspection.

NB11-0201 Part 2, S2 SG Historical Boilers - Address limits for bulged stayed firebox sheets.
A task group of R. Bryce, D. Cook and F. Johnson has been assigned. (No Attachment)

July 2012
Mr. Reetz reported that the SG Historical Boilers has worked on this item for two years and they

have wording prepared for the main committee’s consideration. There was a motion to letter
ballot this item to the NBIC Committee. The motion was unanimously approved.

NB11-0204 Parts 2 & 3, S2 SG Historical Boilers - Review NDE requirements of stayed areas.
A task group of M. Wahl (Chair), J. Larson and F. Johnson has been assigned. (No Attachment)

January 2013
Mr. Reetz gave a progress report. He stated that the task group is finding inconsistencies within

the language and that they are continuing to work on this item.
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NB11-1101 Part 2, S2.6.2 b), SG on Historical Boilers - This section should be revised to
provide more guidelines for evaluating local pitting corrosion versus general corrosion. (No
Attachment)

January 2013
Mr. Reetz gave a progress report.

NB12-1201 Part 2, S2.10.2 SG on Historical Boilers - Review requirements for stayed areas. A
task group of D. Cook, T. Dillon, and R. Bryce was assigned. (Attachment 4, pp. 1-10)

January 2013
The SC Inspection unanimously approved a proposal that came from the subgroup on Historical

Boilers. There was a motion to letter ballot the NBIC Committee on this proposal. The motion
was unanimously approved.

NB12-1501 Part 2 SG Inspection General_- Review inspection requirements so as to align
with installation requirements in Part 1. (No Attachment)

January 2013
Mr. Staniszewski gave a progress report. He stated that the task group has identified two new

items that pertained to this action item. Action item, NB13-1302 to examine cryogenic tanks and
action item NB13-1303 to examine biomass boilers were opened as a result of this item.

NB12-1801 Part 2, 5.5.2-5.5.3, SG Inspection Specific - Replacement of stamping during
inservice inspection. (No Attachment)

January 2013
A progress report was given. This action item is linked to interpretations IN12-0201 and IN12-

0202. The Subcommittee hopes to have something prepared for the next meeting.

NB13-0601 Part 2, 4.4.7 and 4.4.8, SG Inspection General - List item "j" in part be relocated to
4.4.8.7 Evaluating Pressure Retaining Items Containing Local thin areas, with the relocated text
place between current list item "e™ and "f" of section 4.4.8.7 with the existing list items following
this insert then re-designated as list items "g" and "h" respectively. (Attachment 5, pp.1-6)

January 2013
The Subcommittee on Inspection unanimously approved a proposal of wording. There was a

motion to letter ballot the Main Committee on this proposal. The motion was unanimously
approved.

NB13-0701 Part 2 4.4.7 j) 1) SG Inspection General - Revise wording to clarify the rule in this
section. (No Attachment)

January 2013
Mr. Staniszewski gave a progress report of no progress. A Task Group will be assigned.

b) SC on Repairs and Alterations (Attachments 6-7)
Charge: Responsible for developing new rules, revising, interpreting and maintaining existing
rules which address administrative and technical requirements for repairing or altering pressure

retaining items. This subcommittee also directs, supports, reviews, and approves any items
forwarded by each subgroup functioning under this subcommittee.
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Membership: George Galanes (Chair), Brian Boseo, Chad Bryan, Paul Edwards, Wayne Jones,
Jim Larson, Lawrence McManoman, Ed Ortman, Jim Pillow, Bryan Schulte, Jim Sekely,
William Vallance, Mike Webb and Jim McGimpsey (Secretary).

G. Galanes reported on the following:

1) Inquiries

IN13-0201 SC on Repair and Alteration, Part 3, 3.2.2 c) - Question 1: In accordance with Part
3, 5.7.2 ¢), is the attachment of a repair nameplate to be by a method such as welding, brazing,
solderig, or tamper-resistant mechanical fasteners which will not allow easy removal of the
nameplate? Answer 1: Yes

Question 2: In accordance with Part 3, 5.7.3, is the attachment of an alteration nameplate to be by
a method such as welding, brazing, soldering, or tamper-resistant mechanical fasteners which will
allow easy removal of the nameplate? Answer 2: Yes. (No Attachment)

January 2013
Mr. Ray Miletti reported that the SC on Repairs and Alterations would like to send the inquiry

back to the inquirer and ask him to withdraw the question and open an action item to address his
concerns.

IN13-0301 SC on Repair and Alteration, Part 3, 3.2.2 ¢) - Question 1: Does Part 3, 3.2.2 ¢)
prevent an "R" Certificate Holder with the capabilities within his shop from rolling and welding a
shell or other such items as headers, nozzles, (flange to pipe) for replacement in a vessel or boiler
is repairing or altering? Answer 1: No

Question 2: If the answer is “No” to the above question, if the same Certificate Holder could not
fabricate the replacement items within his capabilities and received these parts from an outside
source, then these items would have to be fabricated by an organization holding the appropriate
Code Certificate of Authorization. Answer 2: Yes. (No Attachment)

January 2013
Mr. Galanes reported that the subcommittee had prepared a question and reply to present but the

information was lost electronically. Mr. Wielgoszinski will regenerate the text and the SC on
R/A will revisit it.

IN13-0401 Part 3, 3.2.5, SC Repair and Alteration - Question 1: Is it the intent of the
requirements in paragraph 3.2.5 that calculations be both completed and also made available to
the Inspector for review prior to the start of any physical work? Answer 1: Yes

Question 2: Does the requirement in paragraph 3.2.5 that calculations be completed and also
mean that the calculations as required by paragraph 3.2.5 be an "R" Certificate Holder?
Answer 2: No. However the “R”-Certificate Holder responsible for executing the "Design
Certification" portion of the R-2 Form, must assure himself that the design complies with the
NBIC and by signing the Design Certification accepts responsibility for the design.

Alternate Proposed Reply Question 2: Yes; "the organization™ in paragraph 3.2.5 refers
to the "R" Certificate holder responsible for preparing and executing "Design Certification”
portion of the R-2 Form. This does not preclude the "R" Certificate Holder from having the
calculations prepared or otherwise obtaining the calculations from others, but the "R"
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Certificate older must assure himself that the design complies with the NBIC and by signing the
Design Certification accepts responsibility for the design.

Question 3: If an alteration involves the installation of a replacement part (as defined in
Paragraph 3.2.2 c) that has been designed, fabricated, inspected and stamped in accordance with
the original code of construction and for which the part fabricator has documented on the partial
data report that they have certified the design of the part for a specific set of design conditions
(MAWP,MAWT,MDMT, corrosion allowance, etc.), must the "R™ Certificate Holder responsible
for executing the Design Certification on the R-2 Form obtain the calculations from the part
fabricator and make available for review by the Inspector? Answer 3: No, however the "R"
Certificate holder responsible for executing the Design Certification must assure that the design
conditions certified for the new part are consistent with the original vessel design conditions.
Additionally the R Certificate holder would be responsible for assessing whether the installation
of the new part impacted in any manner the existing components in the overall vessel design and
for completing any calculations that might be required to address such impact. (No Attachment)

January 2013
Mr. Randy Cauthon reported that these questions need to go back to the inquirer for clarification

on why he is asking the questions so the SC can better understand how to answer the inquiry.

2) Action Items

NB10-0110 Part 3 S6.19.1 TG on DOT - Combine and clarify requirements within S6.15 for TR-
Forms, S6.18 Preparation of TR-Forms and S6.19 for Reports of Repairs, Alterations and
Modifications. (No Attachment)

January 2013
Mr. Staniszewski provided an update of the D.O.T. progress on this item. He would like to letter

ballot the subgroups and subcommittee on Repair and Alteration for comment only.

NB11-0701 Part 3, S3.5.4 SG on Graphite - Address graphite tube replacement. (No
Attachment)

January 2013
Mr. Galanes had no progress to report at this time.

NB11-1001 Part 3, 3.3.4.9, SG on R/A Specific - Tube plugging for fire tube boilers. (No
Attachment)

January 2013
Mr. Pillow gave a progress report. He reported that the subgroup cannot agree if plugs should be

used or not in this repair.

NB11-1201 Part 3, 1.8, SG on R/A General- Revise Part 3, 1.8 “NR” Accreditation requirements
to include repairs to ASME Section 111 stamped components. (No Attachment)

January 2013
Mr. Galanes reported that because the TG on NR did not meet there was nothing to report at this

time.

NB12-0403 Part 3 R/A Specific CSEF Weld Repair Options using temper bead welding.
(Attachment 6, pp. 1-17)
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January 2013
Mr. Galanes gave a progress report. Mr. Galanes reported that a presentation was given to the SC

on Repairs and Alterations and that a copy of this presentation would become a part of the
NBIC Committee minutes.

NB12-0501 Part 3, 3.2.2 ¢) SG R/A General- Hydrostatic testing of pressure parts. (Attachment
7,p. 18)

January 2013
Mr. Wielgoszinski gave a progress report. He stated that ASME Section | Committee has refused

to act on this issue and that there is a need to bridge the gap between what is required by the code
of construction and what is permitted for hydrostatic pressure parts within the NBIC. A proposal

was presented at the SC level and was unanimously approved. There was a motion to letter ballot
this proposal to the NBIC Committee. The motion was unanimously approved.

NB12-0801 Part 3, SG R/A General - Repair and Alteration of Gasketed PHE’s in the field. (No
Attachment)

January 2013
Mr. Ortman gave a progress report. He stated that discussions continue and that the task group

hopes to have a proposal before the next meeting.
NB13-0501 Part 3, 3.3.4.6 b) SG R/A Specific Add a cautionary or informational note: “Air
currents within the tube (i.e. chimney effect) may affect the retention of the shielding gas at the

welding arc when using the gas tungsten-arc welding process on the inside of the tube."
(No Attachment)

January 2013

There was a motion to close this item with no action taken. Mr. Pillow reported that this is a
common problem and that it did not warrant discussion. The motion was unanimously approved.
¢) Subcommittee on PRD (Attachment 10)

Charge: To develop new rules, revise, interpret and maintain existing rules which address
administrative and technical requirements for installation, inspection and repairs of pressure relief
devices.

Membership: Frank Hart (Chair), Marianne Brodeur, Sid Cammeresi, Alton Cox, Denis
DeMichael, Robert Dobbins, Robert Donalson, Thakor Patel, Raymond McCaffrey, Kevin
Simmons and Tom Beirne (Secretary).

Mr. Hart reported on the following:

1) Inguiries

There were no inquiries assigned to this subcommittee.

2) Action Items

NB11-0401 Part 4, SC PRD - The development of a possible fourth part of the NBIC to cover
pressure relief topics. (No Attachment)
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January 2013
Mr. Hart gave a progress report. He stated that the SC has come up with a five- question survey

to be sent to stakeholders regarding the development of a Part 4 of the NBIC.

NB12-0901 Part 4 SC on PRD - Prepare a guide for repair of tank vents. (No Attachment)

January 2013
Mr. Hart gave a progress report.

d) Subcommittee on Installation (Attachment 8)

Charge: Responsible for developing new rules, revising, interpreting and maintaining existing
rules which address administrative and technical requirements for installing pressure retaining
items. This subcommittee also directs, supports, reviews and approves any items forwarded by
each subgroup functioning under this subcommittee.

Membership: Michael Richards (Chair), Paul Bourgeois, Geoff Halley, Craig Hopkins, Stan
Konopacki, Brian Moore, Don Patten, Gary Scribner, Raymond Snyder, Harold Tyndall, and
Jeanne Bock (Secretary).

Mr. Richards is expected to report on the following:

1) Inquiries

There were no inquiries submitted for this subcommittee.
2) Action Items

NB08-2101 Part 1 Installation SG on Boilers - CSD-1 does not address solid fuel firing and it
would be appropriate for the NBIC to look into it. A task group of G. Halley (Chair),
M. Richards, G. Scribner and B. Moore has been assigned. (Attachment 8, pp. 1-8)

January 2013
Mr. Richards gave a progress report. Mr. Halley has produced a new handout for review and has

added Mr. Mark Mooney to the task group for assistance with wording.

NB10-0201 Part 1 S3 - Expand the section on installation of thermal fluid heaters. This action
item is a result of splitting NB09-0601into two parts. A task group of G. Halley and
P. Bourgeois has been assigned. (No Attachment)

January 2013
Mr. Patten gave a progress report. He stated that the task group has wording to review and hopes

to have something for the subgroup by the next meeting.

NB10-1201 Part 1 SC Installation - Request for a format change to NBIC Part 1 Code Rules. A
task group of G. Scribner, S. Konopacki and D. Patten has been assigned.(No
Attachment)

January 2013
Mr. Scribner gave a progress report. He stated that the language is not consistent and needs to be

addressed.
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NB11-0802 Part 1, 1.4.5 SG Boilers - Boiler Installation Report review. A task group of G.
Scribner (Chair), B. Moore and M. Richards has been assigned. (No Attachment)

January 2013
Mr. Patten gave a progress report.

NB11-1901 Part 1, SG Fiber Reinforced Plastic - Installation of High Pressure Composite
Pressure Vessels The FRP Subgroup initiated this proposal to provide guidance for a safe
installation of high pressure vessels operating in close proximity to the public. (No Attachment)

January 2013
Mr. Richards gave a progress report. He stated that he had spoken with Francis Brown and that

the SG on FRP has resolved the negative comments that they had received from the SC
Installation. The item is currently out for letter ballot within the SG.

NB11-2001 Part 1, 2.9.4 SG Pressure Vessels and Piping - Address the safe venting of
isolatable economizers where the outlet is below the inlet of other communicable chambers
(headers, drums, etc.). (No Attachment)

January 2013
Mr. Patten gave a progress report. He reported that they have sent a formal inquiry to ASME

regarding this question and that they are still waiting for a response.

NB12-0302 Part 1, SG Pressure Vessels and Piping - Define installation requirements for
PVHO (hyperbaric chambers). (No Attachment)

January 2013
Mr. Scribner gave a progress report. He stated that he has been in contact with the chair of

PVHO and they are working on wording for the different types of PVHO vessels.

NB12-1401- Part 1, SG on Boilers - Reference item NB09-0204. Address the installation of
Potable Water Heaters. A task group of G. Scribner, P. Bourgeois, B. Moore, and H. Tyndall was assigned.
(No Attachment)

January 2013
Mr. Scribner gave a progress report. He stated that the task group is developing general language

within this section and finding common terminology for use in different kinds of potable water
heaters.
8. Liaison Activities
a. ASME

o Mr. Jim Pillow remarked that the task group on modernization is still progressing with their
task and that ASME is heading toward a Dev. 2 of Section I.

b. AWS

o Mr. Jim Sekely was not present at the meeting to make comments.
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ATTACHMENT »
DRAFT RESPONSE LANGUAGE

IN12-0201
IN12.0202
RE: Code Interpretation — NBIC Part 2, Section 5.2.2 through 5.2.3 Replacement of Stamping

Inguiry #1

If a National Board Commissioned Inspector has verified the replacement of stamped data or nameplate by an “R”
Certificate holder on Corrugated rolls that are not stationary and subject to operation in multiple Jurisdictions, possibly by
multiple owners, is the application of NB-136 “Replacement of Stamped Data Form” required?

Reply #1:
Yes, Section 5.2.1 clearly states that that requests for permission to re-stamp or replace nameplates shall be made to the

Jurisdiction in which the pressure retaining item is installed, and that such application must be made on the NB-136 form.
If the vessel is not stationary, application should be made in the jurisdiction where the nameplate is re-applied.

Inquiry #2

Can an NB-136 “Replacement of Stamped Data Form”, which Is required to be signed by a National Board Commissioned
Inspector, for Corrugated Rolls that are not stationary and subject to operation in multiple Jurisdictions, possibly by
multiple owners, be filed with the National Board and copied to the applicable Jurisdiction in lieu of obtaining an approval
signature from the Jurisdiction?

Reply #2:
No, Section 5.2.1 allows the action of the National Board in this manner oniy when there is no jurisdiction wherein the
restamping or nameplate replacement is performed

Background Information

Although corrugated rolls are not stationary and are routinely transported to an “R” Certificate holder’s facility for
refurbishment, frequently requiring the replacement of lost or illegible nameplates, there is no exemption or distinction
between vessels that are stationary or not with regard to the requirement to request permission of the jurisdiction and the
application of the NB-~138 form.

Task Group for NB12-1801 will work on potential draft language that would seek to address the concerns of the party
requesting the interpretation.






4

// Staniszewski, Stanlex (PHMSA)

From: Staniszewski, Stanley (PHMSA)

Sent: Thursday, January 10, 2013 9:34 AM

To: Staniszewski, Stanley (PHMSA)

Subject: NBO7-910 January2013 Update

NB07-0910 January 2013

Status Report on DOT Rulemaking Activities

Current regulatory action on incorporating by reference the latest NBIC continues to progress. PHMSA is
preparing responses to address public review comments and has given briefings to DOT modal administrations
and senior management. The focus is to provide a Notice of Proposed Rulemaking (NPRM) that will detail
what the regulations will look like for the course of action chosen, and to again request public review and
comment on the proposed rulemaking.
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d. All vessels shall be subject to the periodic inspection
frequency given in 89.9.

§9.3 GENERAL

a) High pressure composite vessels are used for the storage of
fluids at pressures up tc 15000 psi. Composite vessels
consist of the FRP laminate with load sharing or non-load
sharing metallic shells/liners, or non metallic liners. The
FRP laminate with load sharing metallic liners form the
pressure retaining system. The FRP laminate is the pressure
retaining material for composite vessels with non-load sharing
metallic and non metallic liners. The purpose of the non-load
sharing metallic and the non metallic liners is to minimize
the permeation of fluids through the vessel wall.

b) Fluids stored in vessels are considered to be non corrosive
to the materials used for vessel construction. The laminate
is susceptible to damage from:

1) External Chemical attack

2) External Mechanical damage(i.e. abrasion, impact,
cuts, dents, etc.)

3) Structural damage {(i.e. over pressurization,
distortion, bulging, etc.)

4) Environmental degradation [i.e. ultraviolet (if there
is no pigmented coating or protective layer), ice,
etc.}

5} Fire or excessive heat

$9.4 VISUAL EXAMINATION

a) Acceptable Damage

Acceptable damage or degradation is minor, normally found in
service, and considered to be cosmetic. This level of damage
or degradation does not reduce the structural integrity of the
vessel. This level of damage
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cr degradation should not have any adverse effect on the
continued safe use of the vessel. This level of damage or
degradation does not require any repair to be performed at the
time of in-service inspection. When there is an external, non
load bearing, sacrificial layer of filaments on the vessel,
any damage or degradation should be limited to this layer.
Damage or degradation of the structural wall shall not exceed
the limits specified in Table 1.

b) Rejectable Damage {Condemned—Not Repairable)

Rejectable damage or degradation is so severe that structural
integrity of the vessel is sufficiently reduced so that the
vessel is considered unfit for continued service and must be
condemned and removed from service. WNo repair is authorized
for vessels with rejectable damage or degradaticn.

c) Acceptance Criteria

Certain, specific types of damage can be identified by the
external in-service visual inspection. Indications of certain
types and sizes may not significantly reduce the structural
integrity of the vessel and may be acceptable so the vessel
can be left in service. Other types and larger sizes of
damages may reduce the structural integrity of the vessel and
the vessel must be condemned and removed from service. Table
1l is a summary of the acceptance/rejection criteria for the
indications that are found by external visual inspection of
the vessel.

d) Fitness-for-service

1) If a visual inspection reveals that a vessel does not
meet all criteria of Table 1 satisfactorily, it shall be
taken out of service immediately, and either be condemned
or a fitness-for-service examination be conducted by the
original vessel '
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manufacturer who must also hold a National Board R
certificate. When the vessel is taken out of service, its
contents shall be immediately safely vented or transferred
to another storage vessel per the owner's written safety
procedures.

2) If a fitness-for-service examination is to be conducted,
the original wvessel manufacturer shall be contacted as soon
as possible after the rejectable defects have been found.
The manufacturer shall then determine the vessel fitness-
for-service by applicable techniques, i.e., acocustic
emission testing, ultra-sonic testing, and/or other
feasible methods. The manufacturer shall have
documentation that the evaluation methed(s) used is
satisfactory for determining the condition of the vessel.
Repairs to the outer protective layer may be made by a R
certificate holder other than the original manufacturer
following the original manufacturer's instructions.
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Table 1 - Visual Acceptance/ Rejection Criteria for Composite Pressure Vessels

Typa of Degradation or Damaga Dascription of | Acceptable Rajactabla
Degradation or Leval of Lavel of
Damage Dagradation | Degradation or
or Damage Damage
Abrasion isg Less than > 0.050 in.

Abrasion
damage to the 0.050 in. depth in the
filaments depth in the pressure
caused by pressure bearing
wearing or bearing thickneas
rubbing of the | thickness.
surface by
friction
Cuts Linear Less than > 0.050 in.
indications 0.050 in. depth in the
flaws caused depth in the pressure
by an impact pressure bearing
with a sharp bearing thickness
object thickness,
Damage to the 8light Any permanent

Impact Damage

vessel caused

damage that | deformation of

by striking causes a the vessel or
tha vesgel froated damagad
with an objact appearance filaments
ox by being or hairline
dropped. This | cracking of
may bea the resin in
indicated by the impact
discoloration area
of the
composite or
broken
filaments
and/or
cracking.

Delamination Lifting or Minor Any loose
separation of | delamination | filament ends
the filaments of the showing on the
due to impact, exteriocr surface. Any

a cut, or coating bulging due to
fabrication interior
error. delaminations
Heat or Fire Damage Discoloration, Merely Any evidence
charring or soiled by of thermai
distortion of s00t ox degradation or
the compoaite other discoloration
due to debris, such | or distortion
temperatures that the
beyond the cylinder can
curing be washed
temperature of with no
residue

the composite
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Structural Damage - bulging, distorticn, depressions Change in None bny visible
shape of the distortion,
vessel due to bulging, or
sever impact depression
or dropping

Chemical attack Environmental any attack Any permanent
exposure that that can be discoloration
causes a cleaned off or loss or
change in the and that softening of
composite or leaves no material under
failure of the resldue the exterior
filaments coat.
Cracks Sharp, linear Hone Wone
indications
Scratches/Gouges Sharp, linear Lesg than > 0,050 in.
indications 0.050 in. depth in the
caused by depth in the pressurs
mechanical pressure bearing
damage. bearing thickness or
thickness structural
No fibers cut or
atructural broken
fikbers cut
or broken
Soot A deposit cn Soot that Any permanent
the composite washes off narking that
caused by and leaves will not wash
thermal or no residue off the
environmental surface under
exposure the exterior
coating
Over pressurization Excessivae Wone Any report of
pressure due reported pressurization
tc operational beyond the
malfunction MAWE or any
indication of
distortion
Correosicn Degradation of | None visible any surface
the composite damage to
due to structural
exposure to identified as
specific corrosion
corrosive
environmentsa
Dents A depression < 1/16 in, Any dents with
in the in depth a depth > 1/16
exterior of in. Or with a
the vessel diameter
caused by greater than 2
impact or inches
dropping
6
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Reported cocllision, accident, or fire

Note: Only damage beyond the sacrificial or coated layer should be
considered, and that any damage to sacrificial or coated layers should
be repaired by suitable techniques (i.e. epoxy filler). Refer to ASME
data report for sacrificial layer thickness,

*# ~ Washing off UV scale will
accelerate attack into lower composite
laye IS Crazing

Damage to the None Any indication
vesael caused reported or report of
by impact or heat
unanticipated damage
excursion from
normally
expected
operating
conditions
Environmental Damage or Weathering Ultraviolet or None Any
other discoloration
environmental that can not
attack under be washed off*
the exterior
coating.
Damage to a | Abrasion, cuts, The depth The depth Hairline Light Bny damage to
protective chemical attack, of any of any surface cracks hairline the filaments
or scratches/gouges, damage to damage to only in the cracks only
sacrificial corrosion, the the composite in the resin
layer envircnmental protective proctective resin
damage, or or or
crazing that are | sacrificial { sacrificial
limited only to layer that layer that
the protective or does not exceeds the
sacrificial exceed the thickness
layer. thickness of the
of the protective
protective oxr
or sacrificial
sacrificial | layer plus
layer plus | 0.050 inch.
0.050 inch,

For this reason, if there is superficial UV damage the affected arca should be cleaned and painted with e UV
tolerant paint. If broken, frayed, or separated fibers, to the non sacrificial layer, are discovered during the cleaning

process then the vessel shall be condemmed.

59.5 INSPECTOR QUALIFICATIONS

The Inspector shall be familiar with vessel construction and
qualified by training and experience to conduct such

inspections.

of all required inspections, tests,

test apparatus,

The Inspector should have a thorough understanding
inspection

procedures, and inspection techniques and equipment applicable
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to the types of vessels to be inspected. The Inspector should
have basic knowledge of the vessel material types and
properties. Refer to Part 2 Para. 84.2.

The acoustic emission technician conducting the examination
required per 39.2(c¢) and in accordance with 59.11 shall be
certified per the guidelines of ASNT SNT-TC-~1A or CP-189 AE
Level II or III, A technician performing this test shall have

training in and experience with measuring C, and Cf in composites

and identifying wave modes.

$9.6 ASSESSMENT OF INSTALLATION

a) The visual examination of the vessel requires that all
exposed surfaces of the vessel are examined to identify any
degradation, defects, mechanical damage, or environmental
damage con the surface of the vessel.

The causes of damage to vessels are: (1} abrasion damage, (2)

cut damage, (3) impact damage, (4) structural damage, (5)

chemical or environmental exposure damage or degradation, and

(6) heat or fire damage.

The types of damage found are: (1) cracks, (2) discolored
areas, (3) gouges and impact damage, (4} leaks, (5) fiber
exposure, (6) blisters, (7) delaminations, (8) surface
degradation, and (9) broken supports.

b) The visual examination of the vessel requires that the

identity of the vessel must be verified. This should include

the ASME Code to which the vessel was constructed, vessel
serial number, maximum allowed operating pressure, date of
manufacture, vessel manufacturer, date of expiration of the
service life of the vessel, and any other pertinent
information shown on the vessel or available from
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vessel documents. The owverall condition of the wvessel should
be noted.

$9.7 EXTERNAL INSPECTION

a) Vesse] Service Life

Vessels have been designed and manufactured for a limited
lifetime; this is indicated on the vessel marking. This
marking should first be checked to ensure that such vessels
are within their designated service lifetime.

b) Identification of External Damage

The external surface should be inspected for damage to the
laminate. Damage is classified into two levels as shown in
Section 9 of these guidelines. The acceptance/rejection
criteria shown in section 10 of these guidelines should be
followed, as a minimum.

The external surface of the vessel is subject to mechanical,
thermal, and environmental damage. The external surface of a
vessel may show damage from impacts, gouging, abrasion,
scratching, temperature excursions, etc. Areas of the surface
that are exposed to sunlight may be degraded by ultraviolet
light which results in change in the color of the surface and
may make the fibers more wvisible. This discoloration does not
indicate a loss in physical properties of the fibers.
Overheating may als¢o cause a change in ceclor.

The size ({area or length and depth) and location of all
external damage should be noted.

Vessel support structures and attachments should be examined
for damage such as cracks, deformation, or structural failure.
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¢) Types of External Damage

1. General

Several types of damage to the extericr of vessels have been
identified. Examples of specific type of damage are
described below. The acceptance/rejection

criteria for each type of damage are described in Table 1 of
this supplement.

2. Abrasion Damage

Abrasion damage is caused by grinding or rubbing away of the
exterior of the wvessel. Minor abrasion damage to the
protective outer coating or paint will not reduce the
structural integrity of the vessel. BAbrasion that results
in flat spots on the surface of the vessel may indicate loss
of composite fiber overwrap thickness

3. Damage from Cuts

Cuts or gouges are caused by contact with sharp objects in
such & way as to cut into the composite overwrap, reducing
its thickness at that point.

4. Impact Damage

Impact damage may appear as hairline cracks in the resin,
delamination, or cuts of the composite fiber coverwrap.

5. Delamination

Delamination is a separation of layers of fibers of the
composite overwrap. It may also appear as a discoleoration or
a blister beneath the surface of the fiber.

6. Heat or Fire Damage

Heat or fire damage may be evident by discoloration,
charring or burning of the composite fiber overwrap, labels,
or paint. TIf there is any suspicion of damage, the vessel
shall be re-qualified using an acoustic emission
examination.
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7. Structural Damage

Structural damage will be evidenced by bulging, distortion,
or depressions on the surface of the wvessel.

8. Chemical Attack

Some chemicals are known to cause damage to composite
materials. Environmental exposure or direct contact with
solvents, acids, bases, alcohols, and general corrosives can
cause damage to vessels. Long-term contact with water can
also contribute to corrosive damage. Chemicals can
dissclve, corrode, remove, or destroy vessel materials.
Chemical attack can result in a significant loss of strength
in the composite material. Chemical attack can appear as
discoloration and in more extreme cases the composite
overwrap can feel soft when touched.

$9.8 INTERNAL INSPECTION

a) Requirements for Internal Visual Inspection

Internal visual inspection is normally not required. When
vessels have been filled only with pure fluids, corrosion of
the interior of the liner should not occur. Internal visual
inspection of the tanks should only be carried out when:
1. There is evidence that any commodity except a pure
fluid has been introduced into the tank. 1In particular,
any evidence that water, moisture, compressor cleaning
solvents, or other corrosive agents have been introduced
into the vessel will require an internal visual inspection.
2, There is evidence of structural damage to the vessel,
such as denting or bulging.
3. The vessel valve is removed for maintenance or other
reason. Internal inspection in this case is limited to
ingpection of the threads and sealing surface. When an
internal visual inspection is conducted, the following
procedures should be followed.

11
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b) Identification of Internal Damage

1. Vessels with Metallic Liners

For vessels with metallic liners, the objective of the
internal visual inspection is primarily to detect the
presence of any corrosion c¢r correosion cracks.

The internal surface of the vessel should be inspected with
adequate illumination to identify any degradation or
defects present. Any foreign matter or corrosion products
should be removed from the interior of the vessel to
facilitate inspection. Any chemical solutions used in the
interior of the vessel should be selected to ensure that
they do not adversely affect the liner or composite
overwrap materials. After cleaning the vessel should be
thorcoughly dried before it is inspected.

All interior surfaces of the vessel should be inspected for
any color differences, stains, wetness, roughness, or
cracks. The location of any degradation should be noted.
Any vessel showing significant internal corrosion, dents or
cracks should bhe remcved from service.

2. Vessels with Non-metallic Liners or No Liners

Vessels with non-metallic liners may show corrosion on the
plastic liner or metal boss ends. Vessels with non-
metallic liners or no liners may also show internal
degradation in the form of cracks, pitting, exposed
laminate, or porosity.

The internal surface of vessels should be inspected with
adequate illumination to identify any degradation or
defects present. B&ny foreign matter or corrosion products
should be removed from the interior of the wvessel to
facilitate inspection. Chemical solutions used in the
interior of the vessel should be selected to ensure they do
not adversely affect the liner or composite overwrap
materials. After cleaning the vessel should be thoroughly
dried before it is inspected.
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The inspector should look for cracks, porosity,
indentations, exposed fibers, blisters, and any other
indication of degradation of the liner and/or laminate.
Deterioration of the liner may include softening of the
matrix or exposed fibers.

SX.9 INSPECTION FREQUENCY
a) Initial inspection

The vessel shall be given and external visual inspection by
the Inspector or the Authority having jurisdiction after the
vessel has been installed and during the initial filling
ocperation. The inspection shall check for any damage during
installation prior to initial filling and for any leaks or
damage during and at the conclusion of filling.

b) Subsequent Filling Inspections

Before each refilling of the wvessel, the manager of the
facility shall visually inspect the vessel exterior for damage
or leaks. Refilling operations shall be suspended if any
damage or leaks are detected and the vessel shall be emptied
and subsequently inspected by the Inspector to determine if
the vessel shall remain in service.

c) Periodic Inspection

Within 30 days of the anniversary of the initial operation of
the vessel during each year of its service life, the wvessel
shall be externally inspected by the Inspector or the
Authority having jurisdiction. Internal inspections shall only
be required if any of the conditions of S$9.8 are met. These
inspections are in addition to the periodic acoustic emission
examination requirements of 89.2(c).

$X.16 DOCUMENT RETENTION

A detailed record of external and internal inspectiocn shall be
retained by the owner of the vessel for the life of the vessel.

13
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After satisfactory completion cof the periodic in-service
inspection, vessels should be permanently marked or labeled with
the date of the inspection, the mark of the Inspector, and

the date of the next periodic in-service inspection. ASME data
report shall be kept on file for the life of the vessel if the
vessel was not registered with the National Board.

59.11 ACOUSTIC EMISSION EXAMINATION

a) Use and Test Objectives
All Section X Class III vessels shall be subject to an

acoustic emission examination to detect damage that may occur
while the vessel is in service. This method may be used in
conjunction with the normal filling procedure.

b) Test Procedure
AR transducers shall be acoustically coupled to the vessel

under test and connected to waveform recording equipment.
Waveforms shall be recorded and stored on digital media as the
vessel is pressurized. All analysis shall be done on the
waveforms. The waveforms of interest are the E (Extensiocnal
Mcde} and ¥ (Flexural Mode) plate waves.

Prior to pressurization, the velocities of the earliest
arriving freguency in the E wave and the latest arriving
fregquency in the F wave shall be measured in the
circumferential direction in order to characterize the
material and set the sample time {the length of the wave
window) .

The E and F waves must be digitized and stored for analysis.
The test pressure shall be recorded simultaneously with the AE
events. Permanent storage of the waveforms is required for the
life of the vessel.

¢) Equipment

1. Testing System

14
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A testing system shall consist of 1) sensors, 2)
preamplifiers, 3) high pass and low pass filters, 4)
amplifier, 5) A/D (analog-to-digital)

converters, 6} a computer program for the collection of
data, 7) computer and monitor for the display of data, and

8) a computer precgram for analysis of data. Examination of
the waveforms event by event must always be possible and
the waveforms for each event must correspond precisely with
the pressure and time data during the test. The computer
program shall be capable of detecting the first arrival
channel. This is critical to the acceptance criteria below.
Sensors and recording equipment shall be checked for a
current calibration sticker or a current certificate of
calibratioecn.

2. Sensor Calibration

Sensors ghall have a flat frequency response from 50 kHz to
400 kHz. Deviation from flat response (signal coloration)
shall be corrected by using a sensitivity curve obtained
with a Michelson interferometer calibration system similar
to the apparatus used by NIST (National Institute for
Standards and Technolecgy). Sensors shall have a diameter
no greater than 0.5 inches for the active part of the
sensor face., The aperture effect must be taken into
account. Sensor sensitivity shall be at least 0.1 V/nm.

3. Scaling Fiber Break Energy
The wave energy shall be computed by the formula

U:_[Vzdt/z,

which i3 the formula for computing energy in the AE signal,
where V 1z the voltage and Z is the input impedance.

15
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The ball roll length shall be 127 and the inclined plane
angle shall be six degrees. The impact produces an impulse
that propagates to sensors coupled to the surface of the
plate twelve inches away from the edge. The sensors shall

be coupled to the plate with vacuum grease. The energy of
the leading edge of the impulse, known as the wave front
shall be measured. The vertical position of the ball
impact point shall be adjusted gradually in order to “peak
up” the acoustical signal, much as is done in ultrasonic
testing where the angle is varied slightly to peak up the
regponse. The center frequency of the first cycle of the E
wave shall be confirmed as 125 kHz + 10 kHz. See Figure 2,
The energy value in joules of the first half cycle of the E
wave shall be used to scale the fiber break energy in
criterion 2, as illustrated there. This shall be an “end
to end” calibration meaning that the energy shall be
measured using the complete AE instrumentation (sensor,
cables, preamplifiers, amplifiers, filters and digitizer)
that are to be used in the actual testing situation.
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A high pass filter of 20 kHz shall be used. A low pass

filter shall be applied to prevent digital aliasing that
occurs if frequencies higher than the Nyguist frequency

{half the Sampling Rate) are in the signal.

6. AID

The sampling speed and memory depth (wave window length)
are dictated by the test requirements and calculated as
follows: Vessel length = L inches (meters). Use Cg = 0.2
in./ps (5080 m/s) and Cp = 0.05 in./us (1270 m/s), the
speeds of the first arriving frequency in the E wave

and last arriving frequency in the F wave, respectively, as

a gulde. The actual dispersion curves for the material
shall be used if available.

L / Cg =Tl ps. This is when the first part of the direct
wave will arrive.

E

L / Cg = T2 ps. This is when the last part of the direct F

wave will arrive.
(T2 - T1) x.1.5 is the minimum waveform window time and
allows for pretrigger time.

The recording shall be quiescent before front end of the E
wave arrives. This is called a “clean front end”. Clean is

defined in SX.11(f) (2) (blbelow.

The sampling rate, or sampling speed, shall be such that
aliasing does not occur.

The recording system {(consisting of all amplifiers, filters

and digitizers beyond the sensor) shall be calibrated by
using a 20 cycle long tone burst with 0.1 V amplitude at
100, 200, 300, and 400 kHz. The system shall display an

energy of U= (V® - N - T)/2Z joules at each frequency, where
V=0.1 volts, N = 20, Z is the preamplifier input impedance

and T is the period of the cycle.

d) Sensor Placement
At least two sensors shall be used in any AE test regardless

of vessel size so that EMI is easily detected by simultaneity

of arrival.

i9
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Sensors shall be placed at equal distances around the
circumference of the vessel on the cylindrical portion of the
vessel adjacent to the tangent point of the dome such that the
distance between sensors does not exceed 24 inches. Adjacent
rings of sensors shall be offset by ¥ a cycle. For example if
the first ring of sensors is placed at 0, 120 and 240 degrees,
the second ring cf sensors is placed at 60, 180 and 309
degrees. This pattern shall be continued along the vessel
length at evenly spaced intervals, such intervals not to
exceed two feet, until the other end of the vessel is reached.
See Figure 3. The diameter referred to is the external
diameter of a wvessel.

No more than 247

between sensors

@ @

Figure 3. Sensor spacing and pattern.

Maximum distance between sensors in the axial and
circumferential directions shall not exceed two feet unless it
is demonstrated that the essential data can still be obtained
using a greater distance and the authority having the
jurisdiction concurs.

This spacing allcws for capturing the higher frequency
compenents of the acoustic emission impulses and high channel
count wave recording systems are readily available.

e) Test Procedure

20
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Couple sensors to vessel and connect to the testing equipment
per Section V Article 11, Connect pressure transducer to the
recorder. Conduct sensor performance checks prior to test to
verify proper operation and good coupling to

the vessel. The E and F waveforms shall be observed by breaking
pencil lead at approximately 8 in. (20 cm) and 16 in. (40.6 cm}
from a sensor along the fiber direction. All calibration data
shall be recorded.

Recording threshold shall 60 dB re 1 pvV at the transducer.

Performance checks shall be carried out by pencil lead breaks
(Pentel 0.3 mm, 2H) six inches from each transducer in the axial
direction of the cylinder and a break at the center of each
group of four sensors.

Pressurize vessel to »>98% of normal fill pressure and monitor AE
during pressurization and for 15 minutes after fill pressure is
reached. See Figure 4 for a schematic of the pressurization
scheme. 1If at any time during fill the fill rate is too high in
that it causes flow ncise, decrease fill rate until flow noise
disappears. Record events during pressurization and for 15
minutes after fill pressure is reached and save the data. Then
conduct a post-test performance check and save data. Test
temperature shall be between 50°F (10°C) 120°F (49°C).

A threshold of 60 dBAE ref 1 uvV at the senscr shall be used
during all phases of testing.

21
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by a lack of any mechanical wave propagation characteristics,
particularly a lack of dispersion being apparent. EMI can be
further identified by simultaneity of arrival on more than
one channel. The two criteria shall be considered together to
ensure it’s not simply an event that happened to be centered
between the sensors. Mechanical rubbing frequencies are
usually very low and can be determined by experiment. There
should be no flow necise. If the vessel, or a fitting, leaks,
this will compromise the data as AE is very sensitive

to leaks. Leak noise is characterized by waves that look
uniform across the entire length of the waveform window. If a
leak occurs during the load hold, the test must be redone.
Flow noise is characterized by waves that fill the waveform
window.

b. Use only events that have clean front ends and in which
first arrival channel can be determined. Clean means having a
pre-trigger energy of less than 0.01 x 107! -oules. Energy is
computed by the integral of the voltage squared over time.

c¢. Plot first arrival cumulative events versus time. Plots
shall always show the pressure data.

d. Apply exponential fits by channel for pressure hold time
and display both data and fit. The values are determined by
the fit to y = ae®™ +C.

The B value is the shape factor of the cumulative curves. C
is an intercept and A is a scale factor. The time t shall be
equal intervals during the hold with events binned by time
interval. Record exponents and goodness of fit (RE). Plot
energy decay curves. One third or one fourth of hold time
shall be used for event energy binning {cumulative energy).
The formula is y=Ae®".

The sequence of energy values must monotonically decrease.
This is similar to using other energy criteria, such as
Historic Index. A sequence that is not properly decreasing
will be indicated by a low R? value.

e. Save all plots (all channels) to report document.
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f. Record exponents and R? values.

g. Vessel B values shall be tracked and compiled in order to
develop a statistically significant database.

ii) B is the critical value that measures the frequency of
occurrence of events during pressure hold.

iii) Not every vessel will have the exact same B value.

iv) Data con B values should cluster.

The criteria given below apply to each individual senscr on
the vessel.

1. The stability criteria as described above shall be
met. (Also see ASME Section X Mandatory Appendix 8.) Any
vessel that deces not meet the stability criteria must be
removed from service. The criteria are:

a. Cumulative Event Decay Rate -0.1 < B < =0.0001, R? 2
0.80
b. Cumulative Energy Decay Rate -0.2 < B < -0.001, R2 2
0.80

If these criteria are not met, the vessel does not pass. The
vessel may be retested. An AE Level IIT inspector must review
the data from the initial testing and the subsequent loading
test before the vessel can be passed. Retest loadings shall
foliow the original pressurization rates and pressures and
use a threshold of 60 dBAE. If the vessel fails the criteria
again, the vessel shall not be certified by the Inspector as
meeting the provisions of this Section.

2. Events that occur at the higher loads during
pressurization having significant energy in the frequency
band f > 300 kHz are due to fiber bundle, or partial
bundle, breaks. These should not be present at operating
pressure in a vessel that has been tested to a much higher
pressures and is now operated at the much lower service
pressure. For fiber bundles to break in the upper twenty
percent of load during the test cycle or while holding at
operating pressure, the vessel has a severe stress
concentration and shall be removed from service.
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g) Fiber Breakage Criterion

1. Analysis Procedure

In order to determine if fiber bundle breakage has occurred
during the filling operation the frequency spectra of the
direct E and F waves shall be examined and the energies in
certain frequency ranges shall be computed as given below.

2. Definitions

Energies (U} in the ranges are defined as
50 — 400 kHz: TUg

100 - 200 kHz: U4

250 - 400 kHz: U,

The criteria for determining if high frequency spectrum events
have occurred is given by the following formulas:

Up /{Ugge) 2 10%

UZ / (U]_ + Uz) 2 15%

Uz / Uy 2 10%

Upez 1s the energy of a fiber bundle break calculated using the
average breaking strength found in the literature, either from
the manufacturer’s data or independent test data. The formula

that shall be used for calculating average fiber break energy

is

2
Urs =E—8Al,

where £ is the strain to failure of the fiber, E the Young’s
modulus of the fiber, A is area of the fiber and 1 is the
ineffective fiber length for the fiber and matrix combination.
If the ineffective length is not readily available, four (4)
times the fiber diameter shall be used. We take Umpg = 100 x
Urs, where Um has been calculated and scaled by the rolling
ball impact energy as in the examples below. If these
criteria are met, fiber bundle break damage has occurred
during the test and the vessel should be removed from service.

3. Example of Fiber Break Energy Calculation

25
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Suppose d = 7 um, E = 69.6 GPa and ¢ = 0.0l (average breaking
strain) for some carbon fiber. Using A = nd?/4 and 1 = 4d,
Ups = 3x107% 7.,

4. Example of Scaling Calculation

Suppose that the rolling ball impact (RBI) acoustical energy
measured by a particular high fidelity AE transducer is U*feg;
=5 x 107" J and the impact energy Ugr = 1.9 x 107% J (due to
gravity). Fiber break energy of T300 carbon fiber Usm = 3x107°
J would correspond to a wave energy

U = U x UP Bppr 7/ Ussr
=3x10%J0x 5x 1073/ 1.9x%x 102 g
= 7.9 x 107¥° 7.

This is the number that is used to calculate the value of Usp
that is used in the fiber break critericn in this the second
acceptance criterion and the energy acceptance criterion in
the third criterion below.

5. Amplifier Gain Correction

All energies shall be corrected for gain. {20 dB gain
increases apparent energy 100 times and 40 dB gain 10,000
times.)

Fiber break waves may look similar to matrix event waves in
time space but in frequency space the difference is clear. A
fiber break is a very fast source, while a matrix crack
evolves much more slowly due to greater than ten to one
difference in their tensile moduli. The speed of the fiber
break produces the high frequencies, much higher than a matrix
crack event can produce. Frequencies higher than 2 MHz have
been observed in proximity to a fiber break, however these
very high frequencies are attenuated rapidly as the wave
propagates. Practically speaking, the observation of
frequencies above 300 kHz, combined with certain other
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characteristics of the frequency spectrum and pressure level,
is enough to confirm a fiber break. It should also be noted
that it is fiber bundle breaks that are usually detected in
structural testing and not the breaking of individual fibers.
The energies of individual fiber breaks are very small, about
3%x107% Joules for T-300 carbon fibers for example.

h} Friction between Fracture Surfaces

Friction between fracture surfaces plays a very important role
in understanding AE in fatigue testing. It is an indicator of
the presence of damage because it is produced by the frictional
rubbing between existing and newly created fracture surfaces.
Even the presence of fiber bundle breakage can be detected by
examining the waveforms produced by frictional acoustic emission
or FRAE. Increasing FRAE intensity throughout a pressure cycle
means more and more damage has occurred.

Therefore, for a vessel to pass, no AE event shall have an
energy greater than (F) x Ugp at anytime during the test. F is
the acoustic emission allowance factor. The smaller the
allowance factor, the more conservative the test. 2An F = 104
shall be used in this testing. It is the equivalent of three
plus fiber tows, each tow consisting of 3,000 fibers, breaking
simultaneously near a given transducer.

i) Background Energy

Background energy of any channel shall not exceed 10 times the
quiescent background energy of that channel. BAfter fill
pressure is reached, any oscillation in background energy with a
factor of two excursions between minima and maxima shows that
the vessel is struggling to handle the pressure. Pressure shall
be reduced immediately and the vessel removed from service.
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Attachment 4

Subject: Part 2, Supplement 2, S2.10.4 — Average Staybolt Pitch
File Number: NB12-1201

Proposal: Update text in S2.10.4, S2.10.6 to include provisions and mathematics for
rectangular staybolt patterns found on many historical boilers.

Current text:

§2.10.4  STAYED SURFACES

The maxinmum allowable warking pressure for
stayed flat plates and those paits which, by
these rules, require staying as flat plates with
stays or stayholts of uniform diameter sym-
metrically spaced, shall be calculated using
the following formula or Tables 52.10.4 and
52.10.4.1:

I
A7 P= Txpt;xC

See definitions of nomenclature in $2,10.6

ADB §2.10.4.1 STAYBOITS

Table 52.10.4.1 may be used to determine
the MAWT for corroded staybolts, The table

AD9 is based on a stress value of 7,500 psi (51.7
Mpa) for staybolts that was the value used in the
ASME Secticn ¥, 1971 Edition. The table identi-
fies a calculated MAWP based on measuring
the staybolt spacing on the crownsheet and the
minimum diameter of the corraded staybolt,
See Table $2.10.4.1.

Reword as follows:
§2.10.4 STAYED SURFACES

The maximum allowable working pressure for stayed flat plates and those parts which, by
these rules, require staying as flat plates with stays or staybolts of uniform diameter,
uniformly spaced, shall be calculated using the following formula or Table 82.10.4,

t2xSxC
P=——pz_

When pitches of stays or staybolts of uniform diameter are symmetrical and form a
rectangle, the equation may be replaced with the following equation:

_thszxC
2+w?

See definitions of nomenclature in $2.10.6.
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$2.10.6 NOMENCLATURE

[...]

s p = maximum pitch measured between straight lines passing through the centers
of the staybolts in the different rows, which lines may be horizontal, vertical, or
inclined, inches or mm

e [=the pitch of stays in one row, passing through the centers of the staybolts,
which line may be horizontal, vertical, or inclined, inches or mm

e w= the distance between two rows of siaybolts, inches or mm

e} =the hypotenuse of a square or rectangle, defined as either ./ 2p2 or V12 4+ w2,
inches or mm
o ¢ = minimum diameter of corroded staybolt, inches or mm

[
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<— p >

\

Thickness of Staybolt Spacing (Square Pitch}, in. (p}
Stayed Surface,
in. 3.500 | 3.625 | 3.750 | 3.875 | 4.000 | 4125 | 4.250 | 4375 | 4500 | 4.625 ; 4750 | 4.875 | 5000 | 5.125 | 5.250 | 5.375 | 5500 | 5.625 | 5.750 ! 5.875 | 6.000
0.19 85 80 74 70 65 61 58 55 52 49 46 44 42 40 33 35 35 33 32 30 29
0.2 95 88 82 77 72 68 64 61 57 54 51 49 46 A4 42 40 38 37 35 34 32
0.21 104 97 91 85 80 75 71 67 63 60 57 54 51 49 46 44 42 40 39 37 36
0.22 115 107 100 93 38 82 78 73 69 66 62 59 56 53 51 49 46 44 42 41 39
0.23 125 117 109 102 96 90 85 80 76 72 68 65 61 58 56 53 51 48 46 44 43
0.24 136 127 119 111 104 98 92 87 82 73 74 70 67 64 61 58 55 53 50 48 46
0.25 148 138 129 121 113 106 100 95 89 85 30 76 72 69 66 63 60 57 55 52 50
0.26 160 149 139 130 122 115 108 102 97 92 87 82 78 75 71 68 65 62 59 57 54
0.27 172 161 150 141 132 124 117 110 104 99 94 89 85 80 77 73 70 67 64 61 59
0.28 185 173 162 151 142 134 126 119 112 106 101 96 91 87 82 79 75 72 69 66 63
0.29 199 185 173 162 152 143 135 127 120 114 108 103 97 93 88 84 81 77 73 71 68
0.3 213 198 185 174 163 153 144 136 129 122 116 110 104 99 95 90 86 32 79 76 72
031 227 212 198 185 174 164 154 146 138 130 123 117 111 106 101 96 92 88 84 81 77
0.32 242 226 211 198 185 174 164 155 147 139 132 125 119 113 108 103 98 94 90 B6 82
033 258 240 224 210 197 185 175 165 156 148 140 133 126 120 115 109 104 100 95 91 88
0.34 273 255 238 223 209 197 185 175 165 157 148 141 134 128 122 116 111 106 101 97 93
0.35 290 270 252 236 222 209 197 185 175 166 157 149 142 135 129 123 117 112 107 103 99
.36 307 286 267 250 235 221 208 196 185 176 166 158 150 143 136 130 124 119 114 109 104
0.37 324 202 282 264 248 233 220 207 196 185 176 167 159 151 144 137 131 125 120 115 110
0.38 342 318 2938 279 262 246 232 219 207 196 185 176 167 159 152 145 138 132 127 121 115
0.39 360 335 313 294 275 259 244 230 218 206 195 185 176 168 160 153 146 139 133 128 122
0.4 379 353 330 309 290 273 257 242 229 217 206 195 185 177 168 160 153 147 140 134 129
0.41 398 371 346 324 304 286 270 255 241 228 216 205 195 185 177 169 161 154 147 141 135
0.42 417 389 364 340 320 300 283 267 252 239 227 215 204 195 185 177 169 162 155 148 142
0.43 437 408 381 357 335 315 297 280 265 251 237 225 214 204 154 185 177 169 162 155 149
0.44 480 447 418 391 367 345 325 307 230 275 261 247 235 224 213 203 194 186 178 170 163
0.45 502 468 437 409 384 361 340 321 304 287 272 259 246 234 223 213 203 194 186 178 171
0.46 524 489 457 428 402 378 356 336 317 300 285 270 257 245 233 222 212 203 194 186 178
0.47 547 510 4377 447 419 394 371 350 331 314 297 282 268 255 243 232 222 212 203 194 186
0.48 571 532 497 466 437 411 387 365 345 327 310 294 280 266 254 242 231 221 212 203 194
TS =Tensile Strength, 55,004 psi t2xSxe For thicknesses 0,.4375” and less, C=2.1
§ = 13,8040 psi P= p? For thicknesses larger than 0.4375”, C=2.2

¢ = Thickness of Stayed Surface, in.
p = staybolt spacing, in.

Maximum Allowable Working Pressure for Square Stayed Surfaces, Formula per ASME Section 1, PG-46.1

Table §2.10.4 [US Customary Units]

P=MAWP, pst
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Thickness of Staybolt Spacing (Square Pitch), mm (p}
Stayed Surface,
I 89 92 a5 98 101 104 107 110 113 116 119 122 125 128 131 134 137 140 143 146 149 152

5 630 589 553 519 439 461 436 412 391 371 352 335 319 304 291 278 266 254 244 234 225 216

5.25 694 650 609 573 539 508 480 454 431 409 388 369 352 336 320 306 293 281 269 258 248 238

5.5 762 713 669 628 592 558 527 499 473 448 426 405 386 368 352 336 322 308 295 283 272 261

5.75 833 779 731 687 647 610 576 545 517 490 466 443 422 403 384 367 351 337 323 309 297 285

6 907 349 796 748 704 664 627 594 562 534 507 433 460 438 419 400 383 366 351 337 323 311

6.25 984 921 863 811 764 721 681 644 610 579 550 524 499 476 454 434 415 308 381 366 351 337

6.5 | 10684 986 934 878 826 779 736 697 660 626 595 566 539 514 491 469 4429 430 412 395 380 365

6.75 | 1148 ; 1074 | 1007 946 391 840 794 751 712 676 642 611 582 555 530 506 484 464 445 426 409 393

7] 1234 | 1155 1083 [ 1018 958 204 854 808 766 726 690 657 626 597 570 544 521 499 478 459 440 423

7251 1324 | 1239 | 1162 | 1092 | 1028 970 916 867 821 779 740 705 671 640 611 584 559 535 513 492 472 454

751 1417 | 1326 | 1243 | 1168 | 1100 | 1038 980 927 879 834 792 754 718 635 654 625 598 573 549 526 505 486

775 | 1513 | 1416 1328 } 1248 | 1175 | 1108 | 1047 920 938 8920 846 805 767 731 698 667 638 611 586 562 540 519

2| 1612 ] 1509 | 1415 | 1329 | 1252 | 1180 | 1115 [ 1055 ] 1000 949 202 858 817 779 744 711 680 651 624 599 575 553

825 | 1714 | 1604 | 1505 | 1414 | 1331 ] 1255 | 1186 | 1122 ; 1063 | 1009 959 912 869 829 791 756 723 693 664 637 612 588

8.5 1820 | 1703 1557 | 1501 | 1413 1333 1259 1191 1129 1071 1018 968 922 880 840 803 768 735 705 676 649 624

875 | 1928 | 1805 1692 | 1590 | 1497 | 1412 | 1334 ; 1262 | 1196 | 1135 | 1079 1026 978 932 890 851 314 779 747 717 688 661

9] 2040 | 1509 | 1791 | 1683 | 1584 | 1494 | 1411 1335 | 1266 | 1201 | 1141 | 1086 | 1034 9386 942 900 361 824 790 758 728 699

925 | 2155 | 2017 | 1891 | 1777 | 1673 | 1578 | 1491 | 1411 | 1337 ; 1269 | 1205 | 1147 | 1092 | 1942 995 951 909 871 835 801 769 739

95| 2273 | 2127 | 1995 | 1875 | 1765 | 1665 | 1573 | 1488 | 1410 | 1338 | 1271 | 1210 | 1152 | 1099 | 1049 [ 1003 959 919 880 845 811 779

9.75 | 2394 | 2241 | 2101 | 1975 | 1859 | 1753 | 1656 | 1567 | 1485 | 1409 | 1339 | 1274 | 1214 ; 1158 | 1105 1056 ¢ 1010 968 927 890 354 821

10 | 2539 | 2357 | 2211 | 2077 | 1956 | 1844 | 1743 | 1649 | 1562 | 1483 | 1409 | 1340 | 1277 { 1218 | 1163 | 1111 { 1063 | 1018 976 936 899 863

10.25 | 2646 | 2476 | 2322 | 2182 | 2055 | 1938 ! 1831 ( 1732 | 1641 | 1558 | 1480 | 1408 | 1341 | 1279 | 1221 | 1167 | 1117 | 1069 | 1025 933 944 207

10.5 | 2777 ] 2599 ; 2437 | 2290 | 2156 { 2034 | 1921 | 1818 | 1723 1635 ; 1553 | 1478 | 1408 | 1342 | 1282 { 1225 | 1172 | 1122 | 1076 | 1032 991 952

10.75 | 2911 | 2724 | 2555 | 2401 | 2260 | 2132 | 2014 | 1905 | 1806 | 1713 | 1628 | 1549 | 1476 | 1407 | 1343 | 1284 | 1228 | 1176 | 1127 | 1082 | 1038 998

11 3048 | 2852 2675 2513 2366 | 2232 | 2108 | 1895 | 1890 1794 1705 | 1822 1545 1473 | 1407 1344 1286 1232 1180 1132 1087 1045

11.25 | 3339 3125 | 2931 | 2754 § 2593 | 2446 | 2310 | 2186 | 2072 1966 1868 | 1777 | 1693 1614 ;| 1541 1473 1409 1350 1294 1241 1191 1145

115 | 3489 | 3266 | 3063 | 2878 | 2710 | 2555 | 2414 | 2284 | 2165 | 2054 | 1952 | 1857 [ 1769 | 1687 | 1611 [ 1539 | 1473 | 1410 | 1352 1297 | 1245 | 1196

13175 3643 | 3409 | 3197 { 3004 | 2829 | 2668 | 2520 | 2385 | 2260 | 2144 | 2038 ; 1939 | 1847 | 1761 ! 1881 | 1607 | 1537 | 1472 | 1411 | 1354 | 1300 | 1249

12 | 3800 | 3556 | 3335 ] 3134 | 2950 | 2783 | 2629 | 2487 | 2357 | 2237 | 2125 | 2022 1926 1837 | 1754 | 1676 1603 1536 1472 1412 1356 1303

12,25} 3959 | 3705 | 3475 ] 3266 | 3075 | 2900 | 2739 | 2592 | 2456 | 2331 | 2215 | 2107 | 2007 | 1924 | 1828 | 1747 | 1671 | 1600 | 1534 | 1471 | 1413 | 1357

TS = Tensile Strength, 380,000 kPa EExSxC For thicknesses 11mm and less, C = 2.1
§=95,000 kPa pP=— For thicknesses larger than 11mm, C=2.2
t = Thickness of Stayed Surface, mm P=MAWP, kPa
P = staybolt spacing, mm
Table 52.10.4 [Metric Units]
Maximum Allowable Working Pressure for Square Stayed Surfaces, Formula per ASME Section 1, PG-46.1
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Thickness of Staybott Spacing (Rectangular Pitch), in. (h)
Stayed Surface,
in. 5000 | 5125 | 5250 | 5375 | 5500 | 5.625 § 5750 | 5.875 | 6.000 | 6.125 | 6,250 | 6375 | 6500 ; 6.625 | 6750 | 6.875 | 7.000 | 7.12S | 7.250 | 7.375 | 7.500
0.19 84 B0 76 72 69 66 63 6l 58 56 54 51 50 43 46 a4 43 41 40 38 37
0.2 93 88 84 B0 77 73 70 67 64 62 59 57 55 53 51 49 a7 46 a4 43 41
0.21 102 97 93 88 B84 81 77 74 71 68 65 63 60 58 56 54 52 50 49 47 45
0.22 112 107 102 97 93 89 85 81 78 75 72 62 66 64 62 59 57 55 53 52 50
Q.23 123 117 111 106 101 97 93 39 85 82 78 75 73 70 67 65 63 60 58 56 55
0.24 134 127 121 116 110 106 101 97 93 39 35 82 79 76 73 71 68 66 64 61 59
0.25 145 138 131 125 120 114 110 105 101 97 93 89 86 B3 80 77 74 71 69 67 54
0.26 157 149 142 136 130 124 119 114 109 104 100 96 93 89 Bb 83 80 77 75 72 70
0.27 169 161 153 146 140 134 128 122 117 113 108 104 100 96 93 89 36 83 80 78 75
0.28 182 173 165 157 150 144 137 132 126 121 116 112 108 104 100 956 93 90 86 84 81
0.29 195 186 177 169 161 154 147 141 135 130 125 120 115 111 107 103 99 96 93 80 87
0.3 209 199 189 181 172 165 158 151 145 139 134 128 123 119 114 110 106 103 99 96 93
031 223 212 202 193 184 176 168 161 155 148 143 137 132 127 122 118 114 110 106 102 99
0.32 237 226 215 205 196 188 180 172 165 158 152 146 140 135 130 126 121 117 113 109 106
0.33 252 240 229 218 209 199 191 182 175 168 162 155 149 144 139 134 129 124 120 116 112
0.34 268 255 243 232 221 212 203 194 186 179 172 165 159 153 147 142 137 132 127 123 119
0.35 284 270 258 246 235 224 215 206 197 189 182 175 168 162 156 150 145 140 135 131 126
0.36 300 286 273 260 243 237 227 218 209 200 192 185 178 171 165 159 153 148 143 138 134
0.37 317 302 288 275 262 251 240 230 220 212 203 195 188 181 174 168 162 156 151 146 141
0.38 335 315 304 290 277 2565 253 242 232 223 214 206 198 191 184 177 171 165 159 154 149
0.39 353 336 320 305 291 279 267 255 245 235 226 217 209 201 193 187 180 174 168 162 157
0.4 371 353 336 321 307 293 280 269 258 247 237 228 219 211 204 196 189 183 176 170 165
0.41 390 371 353 337 322 308 295 282 271 260 249 240 231 222 214 206 199 192 185 179 173
0.42 409 389 371 354 338 323 309 296 284 273 262 252 242 233 224 216 209 201 195 138 182
0.43 429 408 339 371 354 338 324 310 298 286 274 264 254 244 235 227 219 211 204 197 191
0.44 470 443 426 407 389 372 356 341 327 313 301 289 278 268 258 249 240 232 224 216 209
0.45 492 468 446 426 406 389 372 356 342 328 315 303 291 280 270 260 251 242 234 226 219
0.46 514 489 466 445 425 406 389 372 357 342 329 316 304 293 282 272 262 253 244 236 228
0.47 537 511 487 464 443 424 406 389 373 358 343 330 317 306 294 284 274 264 255 247 238
0.48 560 533 508 484 462 442 423 405 389 373 358 344 331 319 307 296 286 276 266 257 249
TS = Tensile Strength, 55,000 psi 2xt2xS§xC For thicknesses 0.4375” and less, C = 2.1
§=13,800 psi = h? For thicknesses larger than 0.4375”, C =22

t = Thickness of Stayed Sarface, in.

h = Hypothenusal staybolt spacing, in.

Table §2,10.4.a [US Customary Units]

Maximum Allowable Working Pressure for Rectangular Stayed Surfaces

P =MAWP, psi
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h
Thickness of Staybolt Spacing (Rectangular Pitch), mm {h}
Stayed Surface,
mm 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230

E 633 590 547 509 474 443 415 390 366 345 326 308 291 276 262 249 237 226 216 206 197 189

5.25 704 651 603 561 523 489 458 430 404 381 359 339 321 305 289 275 262 249 238 227 217 208

5.5 72 714 662 616 574 536 502 471 443 418 394 373 353 334 317 302 287 274 261 249 238 223

5.75 844 781 724 673 627 586 549 515 485 456 431 407 385 365 347 330 314 299 285 273 261 249

6 919 850 788 733 683 638 598 561 523 497 469 443 420 398 378 359 342 326 311 297 284 272

6.25 998 922 855 795 741 693 649 609 572 539 509 481 455 432 410 390 371 353 337 322 308 295

6.5 | 1079 998 925 860 302 749 702 659 619 583 550 520 493 467 443 421 401 382 365 348 333 319

675 [ 1163 § 1076 998 928 865 808 757 710 668 629 5% 561 531 504 478 454 433 412 393 376 359 344

71 1251 | 1157 | 1073 998 930 869 814 764 718 677 638 603 571 542 514 489 465 443 423 404 386 370

7.25 1342 1241 1151 1070 998 932 873 819 770 726 685 647 613 581 552 524 499 476 454 433 414 396

7.5 1436 1328 | 1231 1145 | 1067 9938 934 877 824 777 733 693 656 622 590 561 534 509 4B6 464 443 424

775}t 1534 | 1418 | 1315 | 1223 | 1140 | 1065 998 936 880 829 783 740 700 664 630 599 570 543 518 495 473 453

81 1634 | 1511 | 1401 | 1303 | 1215 | 1135 | 1083 998 938 884 834 788 746 707 672 638 608 579 552 528 504 483

8251 1733 | 1607 | 1490 | 1386 | 1292 | 1207 | 1130 | 1061 998 940 387 838 793 752 714 6§79 646 616 587 561 536 513

85| 1845 | 1706 | 1582 | 1471 | 1371 | 1281 | 1200 | 1126 | 1059 998 941 890 842 799 758 721 686 654 624 596 569 545

875 | 1955 | 1808 | 1676 | 1559 | 1453 | 1358 | 1272 | 1193 1122 ; 1057 998 943 893 846 803 764 727 693 661 631 603 577

9| 2068 | 1912 | 1773 | 1649 | 1537 | 1436 | 1345 | 1262 | 1187 | 1118 | 1055 998 944 895 850 808 769 733 699 668 628 611

9.25 | 2185 ] 2020 | 1873 | 1742 | 1624 | 1517 | 1421 | 1334 | 1254 | 1181 | 1115 | 1054 998 946 898 853 812 774 738 705 674 645

9.5 | 2305 | 2131 | 1976 | 1837 | 1713 | 1600 { 1499 1407 | 1323 1246 | 1176 1111 1052 998 947 900 857 817 779 744 711 681

975 | 2428 | 2244 | 2081 | 1935 | 1804 | 1686 | 1579 | 1482 | 1393 | 1312 | 1239 | 1171 ( 1108 ; 1051 998 948 903 860 821 784 749 717

10 | 2554 | 2361 | 2189 | 2036 | 1898 | 1773 j 1661 | 1559 | 1466 | 1381 | 1303 | 1231 | 1166 | 1105 | 1049 998 949 905 863 824 788 754

10.25 | 2683 | 2430 | 2300 2139 1994 | 1863 1745 1637 | 1540 | 1451 | 1369 1294 1225 1161 1102 1048 598 951 907 866 828 792

105 | 2815 | 2603 | 2414 | 2244 | 2092 | 1955 | 1831 | 1718 | 1616 | 1522 | 1436 | 1358 § 1285 | 1219 | 1157 | 1100 | 1047 998 952 909 869 832

1075 | 2951 | 2728 j 2530 | 2353 | 2193 | 2049 | 1919 | 1801 | 1694 | 1595 | 1506 | 1423 ;| 1347 | 1277 | 1213 | 1153 | 1097 | 1046 998 953 911 872

11 [ 3090 | 2857 ; 2649 | 2463 | 27296 | 2146 | 2010 | 1886 | 1773 | 1671 | 1576 | 1450 | 1411 | 1337 1270 : 1207 | 1149 | 1095 | 1044 998 954 913

11.25 | 3386 | 3130 |} 2903 | 2699 | 2516 | 2351 | 2202 | 2067 | 1943 | 1831 | 1727 | 1633 | 1546 | 1465 ; 1391 | 1323 | 1259 | 1200 | 1144 | 1053 | 1045 | 1000

115 | 3538 ] 3271 | 3033 | 2820 ;) 2629 | 2457 | 2301 | 2159 | 2031 | 1513 | 1805 ; 1706 | 1615 | 1531 ;: 1454 | 1382 | 1315 | 1254 | 1196 | 1142 | 1092 | 1045

11.75 | 3693 | 3415 | 3167 | 2944 | 2745 | 2565 | 2402 | 2254 | 2120 | 1997 | 1884 | 1781 | 1686 | 1599 ; 1518 | 1443 | 1373 ] 1309 | 1248 | 1192 | 1140 | 1091

12 | 3852 | 3562 | 3303 | 3071 2863 | 2675 | 2505 | 2351 | 2211 | 2083 | 1965 [ 1858 | 1759 | 1667 | 1583 | 1505 | 1432 | 1365 | 1302 | 1244 | 1189 | 1138

1225y 4014 | 3712 | 3442 § 3200 | 2983 | 2788 | 2611 | 2450 | 2304 | 2170 | 2048 | 1936 | 1833 | 1738 | 1650 | 1568 | 1493 | 1422 | 1357 | 1296 | 1239 | 1186

TS = Tensile Strength, 380,000 kPa P 2XE2XSXC For thicknesses 11mm and less, C = 2.1
§=195,000 kPa - h2 For thicknesses larger than 11mim, C =2.2
¢ = Thickness of Stayed Surface, mm P=MAWP, kPa

£ = Hypothenusal staybolt spacing, mm
Table §2.10.4.a [Metric Units]
Maximum Allowable Working Pressure for Rectangular Stayed Surfaces
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6.6 Flat plates with stay bolis

_ {}w,w.._.-_@m__
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Fig. 7. Uniformly diplributed siays

6.8.1 The raquired wall thicknasa s of flal plafes with stay
bolts whore the alays are distributed unifonmly over the
loaded avoa Bs shown tn figure ¥ I

s= G Y+ Gl tova (10)

Thg design factor G, shall be takern: fram labla 4,

Dutch code

German Code

Of note, that the approach to using a theoretical square or a theoretical circle is
equal. The same results can be obtained by applying a linear scale from the
square’s area to the circle’s area. Hence, we believe that g/l of these boiler codes
apply the same underlying geometric theories, but apply different criteria and
limitations to these theories. Since the European equations would require an
additional scale factor and the historic Canadian equations do not, the proposal
uses the Canadian equations only for clarity of presentation.
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Example: Representative boiler dimensions and thicknesses: dimensions retrieved from a
historical boiler blueprints, stated thickness deteriorated to 0.300 inches, staybolt

pitch of 4.375x4.07.
1=4375
w=4,07
t = 0.300
Currently:
2 2
P=t XSsz P=0'300 ><137250x2.1 P =1358psi
P 4.375
Rectangular equations:
2 2
Pﬁth x§xC P=2><0.300 x13750x2.1 P =145.6psi

P+t 4.375% + 4.07%

In this real-world example, the historical boiler MAWP has increased
approximately 10psi, or about 7%.
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Attachment 8
NB08-2101

s In prate based combustion systems combustion air is typically divided info an
underfire air systemn and an ovetfire air system, each of which must be closely
controlled in order to produce clean, efficient combustion.

* Induced draft fans to overcome the pressure drop of the emissions control
equipment

» Afly ash or carbons recycle system, to return unburned carbon to the
combustion zone.

$4.3 — Determination of Allowable Operatin:
The allowable operating parameters of the combustion:side sha
jurisdictional and enviromments requirernents, manufacturer’s r
industrial standards, as applicable.

84.4 — General Requirements

NBIC Part 1, Section 2 and th

b) Steam Heating, Hot
the primary fuel s

s'ghall address preserving fuel particle size distribution, fire
of fires or explosions,

T systems- In these systems fuel is dropped onto a moving bel,
evator, drag link conveyor or a screw or auger mechanism. Speed
of the conveyor may be varied to meet fuel demand.

¢ Lean phase pneumatic systems
In these systems fuel is dropped into a moving airstream, mixes with the
air, and travels through a pipe at a velocity of approximately 5000 ft/min.
Air pressures are in the region of 25 inches water column.

b) Fuel Transport Solid Fuel Metering Systems vafy depending upon the fuel used and
the particle size distribution, these metering systems include but are not limited to:
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NB08-2101

* Variable speed augers
Variable speed, helically flighted, augers can be located in the.bottom of a
fuel metering bin. Alternatively they could be a part of a retort type stoker.
The auger dimensions, flighting, and speed range are selected on the basis
of fuel being burned, its size range, heating value and required boiler
turndown range. The metered fuel typically is then dropped into the throat
of a venturi, (or in some cases a plain pipe) though which the fuel
transport air flows to carty the fuel into the boiler combustion zone, for
distribution on a grate, upon which the burning of the fuel takes place.

* Variable speed air-lock valves
This valve is basically a rotating slot
cylinder, suitably sealed to prevent; |8
dimensions can be varied to ac '
fuel passing through the valve
type stoker,

* Variable stroke rams
This is another device
is typically used on smalle
mechanism. The:stroke of the ray

inder, operating within an outer
ge. Rotational speed and slot

¢ changes in fuel flow rate, The
deposited onto a moving grate

L1

an be locatc;_cl on the b6 of a metering bin,
its and i €ssentially a bitch feed
justed to set fuel flow rate.

atherthan in fluidized bed units or in
niroduce some of the combustion air under
over the bed. In many cases fuel transport air
mbustion air. The proportioning of the
pendent upon several factors, such as fuel
.anid volatiles. In general the objective is to get
sible, without creating large quantities of
1en using the overfire air to complete burning of the.

! ) air from either the underfire or overfire source shall cause
ff of the fuel:supply and a lockout condition.

while promoting complete burning with minimuim particulate efnissions.

b} Programaming Controls
& Programming controls may be relay based, or on more current units, PLC based.
Interactive graphics displays may also be incorporated into the system.
Access to PLC based controls and interactive graphic displays shall be limited to
qualified individuals and password protected. PLC functions shall be confined to
the normal boiler operating logic, covering startup, interlocks, and normal
shutdown sequences,

3/8



Attachment 8
NB08-2101

> Safety controls, which cause boiler safety shutdown when activated, shall not be
“interféred with by the PLC logic,shall not intefere win

Consideration should \EC“gwen to having the PLC logic comply with the
requirements of NFPA-85,

¢) Pre-firing Checks/interlocks
In addition to the Safety Controls defined in Section 4.5 and 4.6 proof of air

handling fans or blowers are operating properly shall be required. This includes:
Induced draft fans

* Fuel transport fans
Underfire air and Overfire air fan
» Carbon, or flyash, re-injection f

In cases where variable speed drivesiare used on fans; the combustion system

d) Pre-purging :
Pre-purging the boil i ing tem-Shall be required. Unless defined
f utfing equipment, the pre-purge mnay

 shall be capable of maintaining the desired air to fuel ratio
ng range of the boiler, while promoting clean, stable

combustion,

g) Re-injection Systems
In installations where fly ash is re-injected from a multi-cyclone collector into the
combustion zone for carbon re-burn; precautions shouid be taken to ensure that
plugging of the reinjection pipe work does not occur. Consideration should be
given to installing cleanouts in the pipe work.

h) Shutdown and Post Purge

add ')
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NBQ8-2101

f} Electrical equipment and controls shall be properly protected from the ingress of
dust, by ensuring that all cover plates are properly installed and all panel doors are
intact, operable and closed.

g) Verify that all guards for rotating equipment (shafts, bearings, drives) are
correctly installed and fan inlet screens are in place.

h) On the boiler, generally check for sipns of potential problems, including;

s  Water leaks
e Missing or misaligned pieces or part
+  Condition of support systems
e Provision of “Danger” or “Cauii
* Excess vibration
s Excess noise.

ities shall be at irequcncy
eqmwd by the Jurlsdwnou

towed to lcak from the trmspot tation system into the
, will eventually be drawn info fans, resulting in the

b) Boiler rooms containing quantities of fine dusts are susceptible to fire or explosion,
again emphasizing the need for high standards of cleanliness.

SX.4 - Emission Control Requirements

a) Emission control is dependent upon the fuel being fired and the emission
requirements prevailing at the location of the boiler installation. As such they are a
part of the initial design and installation process, and apart from ensuring that they are
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Attachment 10

The NBIC is considering consolidating all of the pressure relief device
requirements currently in Parts 1, 2, and 3 into a new Part 4. This
action will provide a single point of access for all pressure relief device
requirements. Specific references to these requirements will be
included in Parts 1, 2, and 3. Also note that by adding a Part 4 there will
not be an additional cost. The National Board is conducting a survey to
gauge opinion on creating a Part 4. Your input is greatly appreciated.

1) Please define your category of NBIC user (Check all that apply).
NB Commissioned Inspector
NB Owner/User Commissioned Inspector
Owner/User
VR Certificate Holder
R Certificate Holder
Pressure Retaining Item Manufacturer
Valve Manufacturer or Assembler

Other (Specify)

2) What is your preferred format for using the NBIC?
Hardcopy
Electronic- Single File (All parts combined)
Electronic- Multiple Files (One file per part)
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Attachment 10

3) How often do you refer to the NBIC?
Daily
Weekly
Monthly
Seldom

4) Which parts of the NBIC do you currently use?
(Check all that apply)
Part 1
Part 2
Part 3

5) Having all requirements for installation, inspection, and repair,
of pressure relief devices in a single separate part of the NBIC
make your job

Easier

More Difficult

No Different

(If more difficult, please explain)

6) Any additional comments regarding this survey
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Attachment 11

B31.1 RULES for OPERATION
and MAINTENANCE of
POWER PIPING

National Board of Boiler and Pressure Vessel Inspectors
January 17%, 2013 meeting Mobile Alabama

Joe Frey, PE, Stress Engineering Services, Inc
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Attachment 11

Utility Plant/U | Date | Structure | Timein Type of
nit Service Failure
Gulf States Sabine 1979 | HRH bend Catastrophic
Utilities Unit 1 120000hrs | (creep)
So. Cal. Mohave 1985 | HRH horiz. Catastrophic
Edison Unit 2 spool 88,000hrs | (creep)
Detroit Edison Monroe 1986 | HRH horiz. Catastrophic
Unit 1 spool 97,000 hrs | (creep)
Virginia Pwr Surry 1986 | BF Elbow Catastrophic
Unit 2 13years | (FaC)
Gulf States Utilities | Sabine 1992 | HRH bend Through-wall
Unit 2 212,000 hrs | leak (creep)
Alabama Pwr Gaston 1992 | SH Link Through-wall
(Southern Co) Unit & 156,000 hrs | leak (creep)
Tampa Electric Gannon 1993 | CRH horz Catastrophic
Unit 6 Bend 150,000 hrs | (fatigue)
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Utility Plant/Unit | Date | Structure Timein Type of
Service Failure
Wisconsin Electric | Pleasant Prairie | 1995 | BF tee branch Catastrophic
Unit 1 15years | eaQ)
East Kentucky Spurlock Unit2 | 1996 | SH Link Through-
Power ~125,000 hrs | wall leak
(creep)
Virginia Power Mt. Storm Unit | 1996 | SH Link H Catastrophic
1 ~200,000 hrs (creep)
Kansas City Hawthorne 1998 | SH Link Catastrophic
' ~225,000 hrs
P& L Unit 5 (creep)
Texas Genco W A Parish 2003 | CRH horiz Catastrophic
145,000 hrs '
Unit 8 spool (fatigue)
ggnsal Elec Pwr Mihama 2004 | FW before 185000 hrs Catastrophic
Unit 3 D/a (FAC)
Kansas City latan 2007 | Desuperheater Catastrophic
piping 27 years | (FAC)

P&L
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Attachment 11

ASME B31.1 Code

Design

Materials

Dimensional Requirements

—abrication, Assembly, and Erection
nspection, Examination, & Testing
Operation and Maintenance (Dec 2007)
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ASME B31.1 Power Piping Code
Chapter VII
Operation and Maintenance
VS
Post Construction

“Must stop at the fence”
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|ssues
B31.1 Power Piping Code Chapter VII
List of Significant Industry Piping Failures
Creep
Graphitization
Flow Accelerated Corrosion (FAC)
Thermal Quenching
Fatigue
Corrosion Under Insulation (CUI)
Material Problems
Pipe Supports
Pipe Routings
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Attachment 11

Two Papers on the Subject

« EPRI 1018998 Guideline for Compliance
to B31.1 Chapter VII, Operation and
Maintenance

« ASME PVP-26069 High-Energy Piping
Systems are Now Covered Piping
Systems

7135
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APPENDIX V

Added to B31.1 after Mohave 6/9/85
Nonmandatory
How to maintain critical piping

Will be where details of condition
assessment are introduced into the Code

Detalls will be moved over into Chapter VII
In time
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The WAP 8 CR Seam Weld
Failure Prompted Two Industry
Reactions:

1. Seal welded cold reheat systems were
added to the inspection programs —
fatigue cracks

2. ASME B31.1 Code Committee renewed
efforts on Appendix V and then began
work on a new mandatory operation and
maintenance chapter. Chapter VII was
published in December of 2007.
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ASME B31.1 CHAPTER VII
O&M

Contributing Factors

Deregulation has reduced funds and
added new players

Plants are being bought and sold

Common industry practice to neglect pipe
supports

Lots of stories about being “lucky”

10
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Other Codes with O&M
Requirements

B31.4 — 2002 Pipeline Transportation
Systems For Liguid Hydrocarbons and Other
Liquids (Chapter VII)

B31.8 — 2003 Gas Transmission And
Distribution Systems (Chapter V)

B31.11 — 2002 Slurry Transportation Piping
Systems (Chapter VII)

High Pressure System HPS 2003 (Section
5000)

11
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Thou Shall
Know the Condition of Thy Condition

12
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GENERAL

 Managing safe pipe service begins with
the Initial project concept and continues
throughout the service life of the system.

13
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OPERATION AND
MAINTENANCE PROCEDURES

 The Operating Company shall be
responsible for the safe operation and
maintenance of their power piping.

14
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Covered piping systems (CPS): Piping
systems on which condition assessments
are to be conducted.

As a minimum for electric power generating
stations:

« NPS 4 and larger MS, HRH, CRH, & BF

« NPS 4 and larger in other systems that operate
above 750F or above 1025 psi.

 The Operating Company may, in its judgment,
Include other piping systems determined to be

hazardous by an engineering evaluation of
probability and conseqguences of failure.
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PRESSURE
TAP VALVE

MS 1E

MS 1D

MS 1C

MS 1B

Attachment 11

THERMAL WELL

MS 1F

Main Steam Sept 2005

CAP
MS 1|

MS 1H

MS 1G

MS 1l 1
RT PLUG WELD
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Creep

Main Steam & Hot Reheat

PMI

Pipe Support walk downs

As found stress analysis

As found creep stress analysis remaining life
AE / UT or rolling thirds (UT / MT)

AP1579-1 /| ASME FFS-1 Part 10

Inspection interval set by findings
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FAC

Boiler Feed, Heater drains, HRSG LP & IP
Predictive Analysis
Cycle Chemistry Control

Indicator of Corrosion (iron corrosion
products)

Indicators in LP Heaters

Indicators In Heater Drains

APl 579-1 / ASME FFS-1 Parts 4 and 5
Inspection interval set by findings
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Factors Impacting FAC

o Water chemistry
* Velocities of flow
 Temperature : 200-500F

 Geometries of piping :Elbows, Reducers,
Valves, etc.

* Piping materials: <0.1% alloy content, <0.5%
2 phase flow
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Fatigue

Cold Reheat — seam welded
Down stream of attemperator
Near low points

AE If loading can be achieved
UT
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Corrosion Under Insulation

e Walk downs
e Records
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Graphitization

* Engineering Evaluation
 Plug Samples
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P91

e Records review
e Hardness
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W.A.Parish Unit 8 Cold Reheat Seam Weld

V V V

V V V

Pipe Failure — July 15, 2003

Approximate Operating Hours: 145,000
Starts: 180 hot and 55 cold

Pipe Spec: 30" OD x 0.636” min. wall (0.750"
actual)

ASTM A155 carbon steel, KC70/Class 1
Design: 675 F and 735 psig

Operating: 620 F and 660 psig (first 136,431
hours)

675 F and 685 psig (next 7,791 hours)
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WAP 8 CR
Long Seam Toe Crack
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No Crack
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