ASME STANDARDS
TECHNOLOGY, LLC

ASME Standards Technology, LLC
Request for Proposals

RFP-ASMEST-07-05
B31(#2) - Impact Testing Exemption Curves
Date Posted: May 11, 2007
Proposal Due Date: June 15, 2007

1. Summary

ASME Standards Technology, LLC is soliciting proposals for technical investigation of the
impact test exemption curves of ASME Section VIII, USC-66.

This project has resulted from ASME Pressure Technology Codes & Standards (PTCS)
Standards Committee requests to identify, prioritize, and address technology gaps in current or
new PTCS Codes, Standards and Guidelines. This project is one of several included for ASME
FYO08 funding and intended to establish and maintain the technical relevance of ASME codes &
standards products. An overview of the annual ASME PTCS project selection process is
included at http://files.asme.org/STLLC/10192.pdf]|

2. Scope of Work
a. Scope Description

Investigate the impact test exemption curves of ASME Section VIII, USC-66. The goals of
the investigation include:

e To extend the curves (particularly Curves A and B) to lower temperatures and
thicknesses less than 0.394 inches

e To investigate the technical and historical origin of these curves

e To expand in a more systematic and complete way the several exceptions to these curves,
namely USC-66(d) and UG-20(f)

e To evaluate all of this data in light of modern steel production methods, which produce
materials that are less prone to low temperature failures

ASME Section VIII, USC-66 requires impact testing of certain materials according to curves
shown in Figure USC-66. These curves relate material thickness and temperature to a type of
material. Impact testing is required as a function of design temperature for material
specifications and thicknesses. According to the curves, thinner materials have lower
allowable design temperatures without impact testing and the curves get quite steep as the
thickness gets less.

ASME B3L1.5, Pressure Piping Code for Refrigeration Piping, includes provisions to derate
the allowable stress of carbon steel materials when used at low temperatures. Recently B31.5
has adopted some of the provisions of UCS-66 for determining when impact testing is
required. However, USC-66 Curves A and B are truncated below 18°F and -20°F,
respectively, and below 0.394 inches thickness. It is in this region (i.e., < -20°F and <
0.394” thick) that most of the industrial refrigeration piping falls.
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The end result of this project will be new and extended curves or an entirely new format
applied to impact testing criteria. The extension of these curves down to lower temperatures
and thicknesses will be a great benefit to the industrial refrigeration industry.

Additional background information is included in the Attachment to this RFP.
b. Deliverable

The project deliverable shall be a technical report provided as an electronic file in MS Word
format. The report outline shall be approved by ASME ST-LLC. One peer review cycle is
anticipated and modifications required to the report, as a result of the review cycle, are the
responsibility of the contractor awarded the contract.

c. Schedule

Investigators shall submit a schedule with their proposal describing the major milestones and
reporting schedule. ASME ST-LLC desires that the final deliverable be provided no later
than June 30, 2008.

d. Reporting:
Progress reports shall be provided at ASME B31 code week meetings.

e. Travel Requirements

Current travel is anticipated to present project results to ASME C&S committees during
ASME B31 code week meetings. Travel expenses shall be reimbursed, within the project
budget, per the project Travel Policy.

f. Budget
The total budget is approximately $20,000.
3. Applicant Eligibility Requirements

ASME ST-LLC is seeking proposals from all qualified organizations including, but not limited
to, engineering firms, consultants, academic institutions and Federally Funded Research and
Development Centers. In addition to relevant technical qualifications and experience, applicants
must possess an understanding of relevant ASME Codes and Standards.

4. Basis for Selection and Award

Selection of a proposal by ASME ST-LLC will be achieved through a process of evaluating and
comparing the relative merits of the applicant’s complete responses. This process reflects ASME
ST-LLC’s desire to accept an application based on its potential in best achieving program
objectives, rather than solely on evaluated technical merit or cost. Evaluation criteria includes,
but is not limited to, the following:

e Technical capabilities
e Experience

e Price

e Schedule

e Agreement with Terms and Conditions
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ASME ST-LLC reserves the right to award, in whole or in part, any, all, or none of the
applications submitted in response to this solicitation.

5. Contract Terms and Conditions

A fixed-price contract is preferred, however labor hour and expenses-type proposals will also be
considered. Draft terms and conditions are attached. The final contractual terms and conditions
will be negotiated between ASME ST-LLC and the selected applicant(s) following award.

ASME ST-LLC shall provide required access to codes and standards and other technical
references necessary for performance of the work.

6. Submission Requirements

a.

Proposal Due Date: Proposals and amendments of proposals must be received by June 15,
2007. Applicants are encouraged to transmit their proposal well before the deadline.

Anticipated Selection and Award Date: It is anticipated that selection and award will be
made within 2 weeks of the proposal due date.

Application Preparation Costs: This solicitation does not obligate ASME ST-LLC to pay any
costs incurred in the preparation and submission of proposals or in making necessary studies
or designs for the preparation thereof or to acquire, or contract for any services.

Application Clarification: ASME ST-LLC reserves the right to require proposals to be
clarified or supplemented to the extent considered necessary. The award may be made after
few or no exchanges, discussions or negotiations. Therefore, all applicants are advised to
submit their most favorable application to ASME ST-LLC. ASME ST-LLC reserves the
right, without qualification, to reject any or all proposals received in response to this
solicitation and to select any proposal, in whole or in part, as a basis for negotiation and or
award. ASME ST-LLC reserves the right to modify or cancel this solicitation. All questions
relating to the solicitation must be submitted to the contact below. Any amendments to the
solicitation will be posted on the ASME ST-11 C web sit:

(http://stllc.asme.org/Requests Proposals RFPs.cfm).

Treatment of Proprietary Information: A proposal may include technical data and other data,
including trade secrets and/or privileged or confidential commercial or financial information,
which the applicant does not want disclosed to the public or used by ASME ST-LLC for any
purpose other than proposal evaluation. To protect such data, the applicant should
specifically identify the data to be protected.

Proposal Preparation and Submittal Instructions:

ASME ST-LLC may form a committee of subject matter experts to evaluate the technical
qualifications of applicants. To help facilitate this evaluation, responses should include two
separate documents, a Technical Proposal, and a Financial Proposal.

1. Technical Proposal
(@)  Provide organization name and contact information.

(b)  Provide evidence of technical capabilities: the credentials, qualifications,
capabilities, and experience of individuals and the organization.

(c)  Describe approach to accomplishment of the Scope of Work.
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(d)  Confirm agreement with the Scope of Work for the specified task(s)

2. Financial Proposal

(@) Provide a fixed price quotation or an hourly billing rate quotation and estimated
project maximum,

(b)  Confirm agreement with the draft Terms and Conditions, or state any specific
exceptions.

3. Submit Technical and Financial Proposals via e-mail to the ASME ST-LLC contact
below.

4. Responses must be received on or before the deadline.
7. ASME Standards Technology, LLC Contact Information:

Name: John Koehr

President

ASME Standards Technology, LLC
Three Park Avenue

New York, NY 10016 USA
Telephone: 212-591-8511

Fax: 212-591-7196

E-mail: koehrj@asme.org

Web:| www.stllc.asme.org
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SCOPE

We are proposing an investigation of the Impact Test Exemption Curves of
Section VIII, UCS-66. The goal of this investigation would be:

1.} to extend the curves {particularly Curves & and B} to lower temperatures and
thicknesses less than 0,394 inches.

2.) to investigate the technical and historical origin of these curves,

3.) to expand (in a more systematic and complete way) the several exceptlions o
these curves, namely USC-66(d) and UG-20{f). To the cutsider, these exceplions
are mysterious singularities in the requirements of Figure UCS-66.

4.} to evaluate all of this data in light of modern steel production methods, which
we are told, produce materials that are much less prone 1o low temperature
failures.

BUSINESS NEED

The BPV Code Section VIII, UCS-66 requires impact testing of certain materials
according to curves shown In Figure UCS-86. These curves relate material
thickness and temperature 1o a type of material. Thus, knowing a2 material spec
and thickness, we can see if impact testing Is reguired as a function of design
temperature. According to the curves, thinner materials have lower aliowed
design temperatures without impact testing and the curves get quite steep as
the thickness gets less.

ASME B31.5 the Pressure Piping Code for Refrigeration Piping has had a
longstanding provision that severely derates the allowable stress of carbon steel
materials when used at low temperatures. It uses a derate of 0.4, or safety
factor increase of 2.5x, Recently, to soften the penalty of this derate, B31.5 has
adopted some of the provisions of UCS-66 for determining when impact testing is
required.

Howsver, studving UCS-66, Curves A and B are truncated at 18F and -20F
respectively and at 0.394 inches thickness. It is exactly in this region (balow -20
and less than §.394 thick) that most of the industrial refrigeration piping falls.
Just when it looks fike UCS-66 is going to help the refrigeration piping business,
it gets truncated in what appears 10 be an arbitrary manner.

Just looking at a straight line extrapclation of Curves A and B between 0.394 and
0,099 shows some benefit in lower minimum design temperatures. Looking at
the curves, a straight line exirapolation would be conservative. Note that UG-84
does not provide for impact testing of materials below 0.099 thickness,

Also, in UCS-66, there is a blanket requirement for impact testing any time the
design metal temperature is below -55F. (Without derating the allowable
material stresses; which means, significantly oversizing the piping safety factors,
see Fig, UCS-66.1)



There are exceptions to these rules, however, in UCS-66(d) and UG-20(f),

In UCS-66{d) ,second sentence {which was added in 1994} pipe sizes NPS 4
and smaller of P-No. 1 materials, as a function of Yiald Strength and thickness,
are aliowed to go down to -155F without Impact testing, If you attempt o plot
these axceptions on Figure UCS-66 they are clearly far beyond the limitations of
Curves A, B, C and D AND far bevond the limitations of the first sentence of
paragraph UCS-66(d).

In UG-20() for some miaterials, another exception drops Curve A to -20F at Y
inch thickness and less and Curve B drops o -20F at 1 inch thickness and less.
Again, dearly 2 large step beyond the lmits of Curve A and B.

These exceptions must have some technical or historical backup to support
them. Itis apparent that impact strength is a function of material thickness and
Yield Strength and P-No.s. These exceptions are far outside the limits of the
original Curves, existing either as singularity points {as in UCS-68(d)} or as step
functions {as in UG-20(0)}. If 4 inch pipe is good down to -155F, would & inch
pipe be good down to, say, -100F. Or would 8 inch pipe be good down to -75F
or -55F7  If Curve B materials 1 inch thick can be user down o ~20F, could
Curve B materials 34 inch thick be used down to -55F 7 These are the kinds of
answers that would be 2 real service to the “customers” of B31.5. The first three
goals of this project are directed towards thess guestions.

Af the same time we are asking ourselves these guestions about the underlying
science that established the UCS-66 curves and exceptions, we are being toid by
steel pipe suppliers that steel today is different, It is no longer manufactured by
the ingot methods used only a Tew vears ago. The continuous casting methods
are “cleaner”, have betier control of carbon content and are much more resistant
to brittle fracture. The fourth goal of this project is to verify (and guantify) these
cisims.

The end result of this prolect would be new and extended curves, or an entirely
new format appiied to impact testing criteria. The axtension of these curves
down to lower temperatures and thicknesses would be a great benefit to the
industrial refrigeration industry.  For example, a simple blanket extension of
Curve B materials down to -55F would relieve piping contractors and engineers
of the burden of exira caicuiations, oversized pipe schedules, purchasing and
tracking multiple grades of pipe and fittings on the same 1ob site as well as
extra testing and inspections.  If the science and manufacturing methods
supports this, we owe it 1o our “customers” to update our Codes.




Minirum Design Metal Temperature, °F {°C)

140 {60)

120 {43}

100 {38}

80 {27}

60 (16}

20 {7}

0{-18}

-20 {-29)

—40 (-40)

~55 {-48]}

-85 (-50)

-80 {-82}

PART UCS — CARBON AND LOW ALLOY STEEL VESSELS Fig. UCS-66
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tmpact testing required

0.394 (10) 1{25}

2{eM

3{78} 4(102} 5{127)

Nominal Thickness, in. {mm)

[Limited to 4 in. (102 mm) for Welded Construction]

General Notes and Notes follow on next two pages

FIG. UCS-66 IMPACT TESTSEXEMPTION CURVES [SEE NOTES (1) AND (2)] [SEE UCS-66(a)]
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Fig. UCS-66 2001 SECTION VHI — DIVISION 1

FIG. UCS-66 {CONT'D)

GENERAL NOTES GN ASSIGNMENT OF MATERIALS TO CURVES:

{a) Curve A applies to:
(1) all carbon and all low alioy steel plates, structural shapes, and bars not listed in Curves B, ¢, and O below;

{2} SA-216 Grades WCB and WCC if normalized and tempered or water-quenched and tempered; SA-217 Grade WC6 if normalized

(b)

and tempered or water-quenched and tempered.

Curve B applies to:
(1) SA-216 Grade WCA if normalized and tempered or water-guenched and tempered

(2}

(3)
(4}

SA-216 Grades WCB and WCC for thicknesses not exceeding 2 in. (51 mm), if produced to fine grain practice and water-quenched
and tempered

SA-217 Grade WC9 if normalized and tempered

$A-285 Grades A and B

SA-414 Grade A

SA-515 Grade 60

SA-516 Grades 65 and 70 if not normalized

SA-612 if not normalized

SA-62 Grade B if not normalized;

except for cast steels, all materials of Curve A if produced to fine grain practice and normalized which are not Hsted in Curves
C and D below;

all pipe, fittings, forgings and tubing not Bsted for Curves C and O below;

parts permitted under UG-11 shall be included in Curve B even when fapricated from plate that otherwise would be assigned to

a different curve.

{c) Curve

{d)

(1

(2

SA-182 Grades 21 and 22 if normalized and tempered
SA-302 Grades C and O

SA-336 F21 and F22 if normalized and tempered
SA-387 Grades 21 and 22 if normalized and tempered
SA-516 Grades 55 and &0 if not normalized

SA-533 Grades B and C

SA-662 Grade A;
all material of Curve B if produced to fine grain practice and normalized and net listed for Curve D below.

Curve D

SA-203

SA-508 Grade 1

SA-516 if normalized

SA-524 Classes 1 and 2

SA-537 Classes 1, 2, and 3

SA-612 if normalizad

SA-662 if normalized

SA-738 Grade A

$A.738 Grade A with Ch and V deliberately added in accordance with the provisions of the material specification, not colder than
- 20°F (~29°C)

SA-738 Grade B not colder than —20°F (-29°C)

(e} For bolting and nuts, the following impact test exemption temperature shall apply:

Boiting
Impact Test Exemption
Spec. Mo. Grade Temperature, °F (°C)
5A-193 B5 ~20 (=29}
SA-193 B7 [2% in. (64 mm) dia. and under] —55 {~48}
[over 2% in. to 7 in. {64 mm to 178 mm), ~40 (=40}
inch.]
$A-193 B7M -55 (—-48)
5A-193 Bié -20 (-29)
SA-307 B -20 (~-29)
SA-320 L7, L7A, L7M, La3 ‘ Impact tested
SA-325 1,2 -20 {~29}
SA-354 BC 0 (-18)
SA-354 .?D +20 (-7}
SA-449 L ~20 {-29}
SA-540 RB23/24 +10 {~12}

General Notes and Notes continue on next page
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UG-28  DESIGH TEMPERATUEE

{a} Modmum. Except ss veguired m UW.2{4)3),
the maximunm lemperature used in design shail be not
fess than the mesn meisl temperature {through the
thickness} expected under operating conditions for the
part considered {see 3-2). If necessary, the metal tem-
perature shall be determined by compuiation or by
messurement from equipment o sorvice under eqguiv-
alent operating conditions.

{B) Minimum. The minimom metal temperature used
i design shall be the lowest expecied in service except
when lower iemperafures are permitied by the mules of
this Division {see UCE-66). The minimum mean metal
temperature SHFT B2 delcimined by the principles de-
scribed in {(2) above. Consideration shall inciude fhe
lowest operating  lempersivre, operational  upsels,
awtorefriperation, atmospheric femperature, and any
ofher sowrces of cooling fexcent as permitted in (FH3)
Belowl.

{¢} Design temperatures listed in excess of the max-
wnum emperaiures Hsted in the tables referenced in
Lj3-23 gre not permitted. In addition, design temper
atures For vessels under external pressure shall not ox-
ceed the masimun emperaiives given on the exierpal
pressure charis.

{d) The design of zones with different metal wem-
peratures may be based on their determined lempera-
1res, '

{e} Suggested methods for obtaining the operating
terperature of vessel walls in service are given in Ap-
pendix £

(73 Impact_testing per UG-84 is not mandatory for

pressyre_vessel materials which satisfy all of the fol-
kswm_g

R

(1) The moaterizi shall be Hmited 1o P-No. 1, Gr.

Mo o h&mﬁ the thickness, as defined in UK %»‘ﬁfi{a‘a},?

shall pot exceed that given in () or () below:

{a) '/, in. for materials Dsted in Corve A of
Fig, UCS-66;

thy 1 in. for materisls listed in Curve B, £, or
D of Fig. UCS-66.

ggggg%&;g};_ Q&T}éﬁz 9;{3%2}5 {)3’ {k}

{3} Design %mg}ﬁi‘atara is no warmer than G50°F
not colder than ~2§3§‘F Ceenmonal operating lemper-
atures colder than =20°F are acceptable when due to
lower seasonal atmospheric temperature.

{4} The thermal or mechanical shock loadings are
not a confrolling design requirement. (See UG-22.)

(31 Cyelical lnading is not 2 coptrofling design e

. airzment. (See UG-22.)

1992 SECTION VL -

33

DIVISHON | UH-23

UG-21  DESIGN PRESSURES

Vessels coversd by this Division of Secton VIOE
shall be designed for at least the most severe condition

of coincident pressure and temperature expected In nor-

operalion. For ous condiion and for est condi-
the mudimum difference in pressive between the
of betwoen any Iwo

{a3%,
inside and outside of a vesssl,
chambers of 3 combinstion undl, shall be considered
{see UG-98, UG-9%), and 3-41.

UG-2E  LOADINGS

The loadings o be considered in designing a vessel
shall include thoss from

{n) intermsl or extornal design pressure (ws defined
in D21y

(B} weight of the vesse] and pormal coptents under
opersiing of test conditions (this includes additional
presene due o static head of Hawide)

{c} saperimposed siatic reactions from weight of at-
tached equipment, such es motors, machinery, other
vessels, piping, Iinings, and insulation;

{d} the attachment of

{1} internals (see Appendix D}
{2} wessel supposnis, swch as lugs, dangs, sking
saddles, and legs (ses Appendix G}

fe) cyclic and dynamic reactions dug 1 pressure Of

thermal variations, or from equipmen! mousted on 2
vessel, and mechenical loadings;

() wind, snow, and selsmic reactions, where re-
guired;

{g} impact reactions such as those due 1o fuid shodk;

(h} temperature gradients and differential thermal ex-
[ATEION.

1423 MAYIMUM ALLOWARLE S5TRESS
VALUES’

{a} The maximom allowable sfress value is the max-
impmy unit stress permitied in a given maimaé szse{i in
a vessel constructed under these rules. Tia 30

allowable tonsile stress values permutted i{sf dif&rﬁm

materials are given in Subpai | of Section art D,
A listing of these materials are given in the f{aﬁﬂwmg
igbles, which are iﬁ{:h_}{i@{? in Subsection T, Por ma-

% ie rerommended tha 2 suitable swagn be provided sbove the
pressure at which the vessel will be normslly aperated 1o allow for
nrobable pressire surges m the vessel up 10 the seiing Of the prossass
relieving devices {see UG-134)

TRy the basis on which the wbulated stross values have bosy e
1ablished, see Appendin | of Section i, Part D

Agz
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Minimum Design Metal Temperature, °F (°C}

120 (49)
100 (38)
80 (27)
.60 (16)
40 (4)

20 (-7)

0 -18) PR

20 (-29) m

~40 {(~40)
-55 {-48)

-60 {-50)

-80 {-62)

FIG

mmmm——mm-&——_—n——vmm_———-————”
1

Impact testing required

0.394 (10) 1{25) 2 (51) 31(76) 4

Nominal Thickness, in. (mm)
[Limited to 4 in. (102 mm) for Welded Constr

General Not

. UCS-66 IMPACT TESTYEXEMPTION CURVES [SEE NOTES (1) /
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