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Date of Issuance: March 21, 2008

The next edition of this Standard is scheduled for publication in 2009. There will be no addenda
issued to this edition.

ASME issues written replies to inquiries concerning interpretations of technical aspects of this
Standard. Interpretations are published on the ASME website under the Committee Pages at
http://www.cstools.asme.org as they are issued.

ASME is the registered trademark of The American Soc.>ty ¢” Mechanical Engineers.

This code or standard was developed under procedures accrec’ted as meeting the criteria for American National
Standards. The Standards Committee that approved the code or standard was balanced to assure that individuals from
competent and concerned interests have had an opportui ity to oarticipate. The proposed code or standard was made
available for public review and comment that provides & 2o, ortunity for additional public input from industry, academia,
regulatory agencies, and the public-at-large.

ASME does not “approve,” “rate,” or “endorce . ny 1..m, construction, proprietary device, or activity.

ASME does not take any position with-res ~ect w the validity of any patent rights asserted in connection with any
items mentioned in this document, and ¢ es 1.5t undertake to insure anyone utilizing a standard against liability for
infringement of any applicable letters pciar.s, nor assume any such liability. Users of a code or standard are expressly
advised that determination of th: v=udity of any such patent rights, and the risk of infringement of such rights, is
entirely their own responsibili‘y.

Participation by federal ag.ncy representative(s) or person(s) affiliated with industry is not to be interpreted as
government or industry -nc rse, ent of this code or standard.

ASME accepts respor. ‘bility for only those interpretations of this document issued in accordance with the established
ASME procedures and pou. es, which precludes the issuance of interpretations by individuals.
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in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.
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FOREWORD

At the 1988 ASME Winter Annual Meeting (WAM), many individuals expressed interest in devel-
oping standards for the design of equipment and components for use in the biopharmaceutical
industry. As a result of this interest, the ASME Council on Codes and Standards (CCS) was petitioned
to approve this as a project. The initial scope was approved by the CCS on June 20, 1989, with a
directive to the Board on Pressure Technology to initiate this project with the following initial scoy =:

This standard is intended for design, materials, construction, inspection, and testing
of vessels, piping, and related accessories such as pumps, valves, and fittings for use i1.
the biopharmaceutical industry. The rules provide for the adoption of other AS! 15 «ad
related national standards, and when so referenced become part of the standard.

(a) At the 1989 WAM, an ad hoc committee was formed to assess the need to ¢ =>velop further
the scope and action plan. The committee met in 1990 and there was conse.:=1.5 concerning
the need to develop standards that would meet the requirements of operatic~al bi»processing,
including:

(1) the need for equipment designs that are both cleanable anc «teri.'zable;

(2) the need for special emphasis on the quality of weld surfaces ¢.c¢ the required strength
is present;

(3) the need for standardized definitions that can be used . ' iaterial suppliers, designers/
fabricators, and users; and

(4) the need to integrate existing standards covei'ng ecsels, piping, appurtenances, and
other equipment necessary for the biopharmaceuticai ‘nacstry without infringing on the scopes
of those standards.

(b) The BPE Main Committee was structurea wit\ six functioning subcommittees and an
executive committee comprising the main committee chair and the subcommittee chairs. The
subcommittees are:

(1) General Requirements;

(2) Design Relating to Sterilitv-and ¢ leanability of Equipment;
(3) Dimensions and Toleranc s

(4) Material Joining;

(5) Surface Finishes; and

(6) Seals.

(c) Throughout the 'evelbpment of the Standard, close liaison was made with the European
CEN, ASTM, and (e A/.a Dairy Standards. The purpose was to develop an ASME standard
that would be diitinc.'ve, germane, and not in conflict with other industry standards. Wherever
possible, the C mm ttee strived to reference existing standards that are applicable to biopharma-
ceutical equipme.'t design and fabrication.

This Scai.dard represents the work of the BPE Standards Committee and includes the follow-
ing Part.:

(1, General Requirements;

(2) Design for Sterility and Cleanability;

(3) Dimensions and Tolerances for Stainless Steel Automatic Welding and Hygienic Clamp
Tut = Fittings;

(4) Material Joining;

(5) Stainless Steel and Higher Alloy Interior Surface Finishes;

(6) Equipment Seals; and

(7) Polymer-Based Materials.

The first edition of this Standard was approved as an American National Standard on December
22, 2005. The second edition was approved by ANSI on October 9, 2007.

Requests for interpretations or suggestions for revision should be sent to Secretary, BPE Commit-
tee, The American Society of Mechanical Engineers, Three Park Avenue, New York, NY 10016.
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STATEMENT OF POLICY ON THE USE OF ASME
MARKS AND CODE AUTHORIZATION IN ADVERTISING

ASME has established procedures to authorize qualified organizations to perform various
activities in accordance with the requirements of the ASME codes and standards. It is the aim
of the Society to provide recognition of organizations so authorized. An organization holding
authorization to perform various activities in accordance with the requirements of the codes and
standards may state this capability in its advertising literature.

Organizations that are authorized to use Symbol Stamps for marking items or const:uct.ns
that have been constructed and inspected in compliance with ASME codes and standaid's aic
issued Certificates. It is the aim of the Society to maintain the standing of the Symbol Stai..ps
for the benefit of the users, the enforcement jurisdictions, and the holders of the Ste mps who
comply with all requirements.

Based on these objectives, the following policy has been established on the usage .~ ady ertising
of facsimiles of the symbols, certificates, and references to codes or stander=s cun<truction. The
American Society of Mechanical Engineers does not “approve,” “certity,’ “ra‘e,” or “endorse”
any item, construction, or activity and there shall be no statements or imj “ications that might
so indicate. An organization holding a Symbol Stamp and/or a Ce. ific ate may state in advertising
literature that items, constructions, or activities “are built (produce.' or performed) or activities
conducted in accordance with the requirements of the apnlice ole ASME code or standard.”

The ASME Symbol Stamp shall be used only for s’amying ~.d nameplates as specifically
provided in the code or standard. However, facsimiles ma - be 11sed for the purpose of fostering
the use of such construction. Such usage may be by an asscciation or a society, or by a holder
of a Symbol Stamp who may also use the facsimile in advertising to show that clearly specified
items will carry the symbol. General usage is permitted only when all of a manufacturer’s items
are constructed under the rules of the applicak'e ccde or standard.

The ASME logo, which is the cloverleaf v7ith the letters ASME within, shall not be used by
any organization other than ASME.

STATEMENT QF PGLICY ON THE USE OF ASME
MARKING TO (DENTIFY MANUFACTURED ITEMS

The ASME codes a.d standards provide rules for the construction of various items. These
include regtireients for materials, design, fabrication, examination, inspection, and stamping.
Items cox'stri.sted in accordance with all of the applicable rules of ASME are identified with the
official Syn.»ol Stamp described in the governing code or standard.

Ma ‘kings such as “ASME” and “ASME Standard” or any other marking including “ASME”
or w2 rarious Symbol Stamps shall not be used on any item that is not constructed in accordance
with all of the applicable requirements of the code or standard.

Items shall not be described on ASME Data Report Forms nor on similar forms referring to
ASME which tend to imply that all requirements have been met when in fact they have not been
met. Data Report Forms covering items not fully complying with ASME requirements shall not
refer to ASME or they shall clearly identify all exceptions to the ASME requirements.

ASME’s role as an accrediting rather than certifying organization shall be made clear on
stampings, labels, or nameplate markings by inclusion of the words: Certified
by

(Fabricator)

viii
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S. Van Pelt, Saint-Gobain Performance Plastics
T. G. Wilson, Top Line Process Equipment Co.
T. ). Winter, Winter Technologies

SUBCOMMITTEE ON MATERIAL JOINING

()

. A. Trumbull, Chair, Paul Mueller Co.

. D. Campbell, Vice Chair, Bechtel National, Inc.
. E. Avery, Consultant

A. Benway, Swagelok Co.

. A. Cotter, Cotter Brothers Corp.

. G. Duran, QAM

. Dvorscek, Abbott Laboratories

. Elkabir, EGMO Ltd.

. W. Elkins, Central States Industrial Equipment

. L. Gayer, Paul Mueller Co.
. K.
. A.

o X

”AM

a -

omA

Henon, Arc Machines, Inc.
Hohmann, Eli Lilly & Co.

=

C. E. Kettermann, Rath Gibson

K. Matheis, Jr., Complete Automation, Inc.
D. P. McCune, Allegheny Bradford Corp.
N. Olivier, MECO

W. Ortiz, Eli Lilly & Co.

H. Reinhold, Purity Systems, Inc.

W. L. Roth, Procter & Gamble

J. A. Shankel, BMW Constructors, Inc.
D. P. Sisto, Purity Systems, Inc.

P. L. Sturgill, SWEC

B. J. Uhlenkamp, DCI, Inc.

C. Weeks, FST Biopharm Services

J. Williams, Piping Systems, Inc.

SUBCOMMITTEE ON SURFACE FINISH

M. M. Gonzalez, Chair, Retired, Amgen, Inc.
C. H. Carnes, Vice Chair, Purity Systems, Inc.
R. E. Avery, Nickel Institute

P. H. Banes, Oakley Specialized Services, Inc.
E. R. Blessman, Trent Tube

D. Brockmann, Alfa Laval, Inc.

J. R. Daniels, ITT Engineered Valves

G. Elkabir, EGMO Ltd.

C. W. Elkins, Central States Industrial Equipment
E. L. Gayer, Paul Mueller Co.

J. Hamilton, Rath Gibson

S. T. Harrison, Harrison Electropolishing L.P.
B. K. Henon, Arc Machines, Inc.

C. R. Brown, Chair, Swagelok Co.

M. Pelletier, Vice Chair, MPP Biodesigns

D. D. Baram, Clifton Enterprises

L. Bongiorno, Flow Smart, Inc.

J. M. Burke, Fisher Controls/Baumann Division
J. Davis, GE Healthcare

). Drago, Garlock Sealing Technologies

R. J. Elbich, Exigo Manufacturing

G. Kroehnert, Consultant

M. Lechevet, SPX-Process Equipment

L. Lei, Saint-Gobain Performance Plastics
F. J. Manning, VNE Corp.

D. ). Mathien, Plymouth Tube Co.

H. Murphy, Global Stainless Ltd.

N. Olivier, MECO

D. Perona, Advance Fittings Corp.

L. J. Peterman, High Purity Connections, Inc.
R. K. Raney, UltraClean Electropolish, Inc.
J. Rau, Dockweiler AG

P. D. Sedivy, Rath Manufacturing

C. Taylor, Crane Process Flow Technologies
C. A. Trumbull, Paul Mueller Co.

SUBCOMMITTEE ON SEALS

M. C. Gagne, AlphaBio, Inc.
F. Guldenberg, Garlock GmbH
D. Helmke, Flow Products LLC
F. Hinlopen, Alfa Laval, Inc.
L. T. Hutton, Arkema, Inc.

D. T. Klees, Endress+Hauser
A. Kranc, Tech Source

M. McFeeters, Roplan, Inc.
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W. Newman, Newman Sanitary Gasket Co. ).
R. Obertanec, L] Star, Inc. K.
W. Schnell, Dupont Performance Elastomers R.

am, Teknor Apex Co. M
Vitti, Crane/Saunders Bio-Pharm

D. Vogel, Amgen, Inc.
). Westin, AlphaBio, Inc.
J. Zinkowski, ITT Engineered Valves

D.
A.
R.
E. . A. Zumbrum, Maztech, Inc.
).

SUBCOMMITTEE ON POLYMERS AND ELASTOMERS

L. T. Hutton, Chair, Arkema, Inc. D. M. Marks, DME Alliance, Inc.

R. Hanselka, Vice Chair, IES R. Pembleton, Dupont Fluoropolymer

J. E. Alexander, Newman Sanitary Gasket, Inc. R. W. Schnell, Dupont Performance Elastomers
D. Arnold, Pall Filtration Pte. Ltd. D. A. Seiler, Arkema, Inc.

J. Davis, GE Healthcare J. Stover, NewAge Industries, Inc./AdvantaPure
D. Donnelly, James Walker & Co. Ltd. E. Tam, Teknor Apex Co.

J. Drago, Garlock Sealing Technologies P. Tollens, Endress+Hauser

P. G. Galvin, George Fischer, Inc. S. Van Pelt, Saint-Gobain Performance Plastics
P. R. Khaladkar, Dupont J. D. Vogel, Amgen, Inc.

L. Lei, Saint-Gobain Performance Plastics P. J. Warren, James Walker & Co. Ltd.

B. B. MacDonald, United Association M. A. Zumbrum, Maztech, Inc.

SUBCOMMITTEE ON METALLIC MATERIALS OF CONSTRUCTION

K. D. Kimbrel, Chair, UltraClean Electropolish, Inc. W. M. Huitt, W. M. Huitt Co.
P. L. Sturgill, Vice Chair, SWEC C. E. Kettermann, Rath Gibson

H. Ahluwalia, Material Selection Resources, Inc. g ]P I:\Ilnatcheis, i'l'l’ Cr:)mpleéte é—\fut(()jnéation, Inc.
R. E. Avery, Nickel Institute - T+ Mctune, Aflegheny bradrord Lorp.

E. R. Bl - Tub R. McGonigle, Active Chemical Corp.
- R. Blessman, Trent Tube R. K. Raney, UltraClean Electropolish, Inc.

J. R. Daniels, ITT Engineered Valves J. Rau, Dockwelier AG
J. D. Fritz, TMR Stainless B. J. Uhlenkamp, DCl, Inc.
S. T. Harrison, Harrison Electropolishing L.P. T. ). Winter, Winter Technologies

EUROPEAN BPE SUBCOMMITTEE

H. Murphy, Chair, Global Stainless Ltd. G. Kroehnert, Consultant

G. Elkabir, EGMO Ltd. R. P. Pierre, Pierre Guerin SAS

E. Gallagher, Elan Pharma F. Riedewald, CEl International Ltd.
J. Henry, Advanced Couplings Ltd. A. van der Lans, Centocor BV

J. Kranzpillar, Tuchenhagen GmbH S. ). Watson-Davies, PBM, Inc.

SUBCOMMITTEE ON CERTIFICATION

R. D. Campbell, Chair, Bechtel National, Inc. L. T. Hutton, Arkema, Inc.
T. L. Hobick, Vice Chair, Holland Applied Technologies C. E. Kettermann, Rath Gibson
B. A. Billmyer, Central States Industrial Equipment K. D. Kimbrel, UltraClean Electropolish, Inc.
D. Brockmann, Alfa Laval, Inc. D. T. Klees, Endress+Hauser
P. M. Dunbar, VNE Corp. R. P. Klemp, Advance Fittings Corp.
. A. Landolt, Enerfab

J. Dvorscek, Abbott Laboratories . .

. . . K. J. Matheis, Sr., Complete Automation, Inc.
R. J. Elbich, Exigo Manufacturing D. J. Mathien, Plymouth Tube Co.
E. L. Gayer, Paul Mueller Co. D. P. McCune, Allegheny Bradford Corp.
M. M. Gonzalez, Retired, Amgen, Inc. A. R. Obertanec, L Star, Inc.
D. R. Helmke, Flow Products LLC W. L. Roth, Procter & Gamble

M. A. Hohmann, Eli Lilly & Co.
W. M. Huitt, W. M. Huitt Co.

A. Shankel, BMW Constructors, Inc.
G. Wilson, Top Line Process Equipment Co.

=
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ASME BPE-2007
SUMMARY OF CHANGES

Following approval by the ASME BPE Committee and ASME, and after public review, ASME
BPE-2007 was approved by the American National Standards Institute on October 9, 2007.

ASME BPE-2007 includes editorial changes, revisions, and corrections introduced in ASME
BPE-2005, as well as the following changes identified by a margin note, (07).

Page Location
2,3 GR-9

11 Fig. SD-1
15,17, 19, 20 SD-3.11

SD-3.12.1
SD-3.12.3
SD-3.12.5
Table SD-3
21 SD-4.3.2
24, 26 SD-4.7.2(c)
SD-4.7.2(q)
SD-4.7.2(s)
Table SD-4
28 Fig. SD-13
29-47 SD-4.7.5(b)
Fig. SD-14
Fig. SD-15

SD-4.8

Figs. SD-21 through
SD-21-6

SD-4.11

Figs. SD-22 through
SD-22-3

Change
References updated
Mlustration (e) title revised

(1) SD-3.11.2 deleted by errata and
SD-3.11.3 through SD-3.11.19
redesignated as SD-3.11.2 through
SD-3.11.18, respectively

(2) Second sentence of newly
redesignated SD-3.11.11 deleted

Revised in its entirety
Revised

Revised

Added

Title revised

Figure reference added
Figure reference added
Figure reference added
Redesignated from Table SD-3
Vertical rule at left realigned
Revised

Redesignated as Fig. SD-14-2

Redesignated as Fig. SD-14-1 and new
Fig. SD-15 added

Revised in its entirety

(1) Figure SD-21 deleted
(2) Figures SD-21-1 through SD-21-6
added

Revised in its entirety

(1) Figure SD-22 deleted
(2) Figures SD-22-1 through SD-22-3
added
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Page

49, 50

56

57

58, 59

60
72
75
77,78

80, 81, 83

84

Location

Figure SD-23-1

Tables SD-5 through SD-7

DT-2
DT-3.1(e)
DT-3.2(a)
DT-5

DT-8
DT-12
DT-V-2
DT-V-3.1(f)
DT-V-3.2(a)

DT-V-5

DT-V-6
DT-V-8

DT-V-9
DT-V-10
DT-V-11
Table DT-4
Table DT-23
Table DT-V-1
MJ-3.3
MJ-4.5

MJ-5
MJ-6.4.1
MJ-6.4.2
MJ-6.5
MJ-7.2.4
Table MJ-3

Table MJ-4
MJ-8.1

Change
Added

Redesignated from Tables SD-4 through
SD-6, respectively

Second paragraph revised
Revised
Second sentence revised

(1) In first sentence of first paragraph,
“must” replaced with “shall, and
second Table reference revised

(2) In second paragraph, new last
sentence added

First paragraph revised
Revised in its entirety
Second paragraph revised
Revised

In second sentence, “must” replaced with
“shall”

(1) In first paragraph, first sentence
revised

(2) In second paragraph, last sentence
added

Last paragraph added

In first paragraph, second table reference
revised

Second sentence added
Revised

Revised

General Note revised
General Note added
Added

Revised

Added

Second paragraph revised
Redesignated as MJ-6.4.2
Redesignated as MJ-6.4.1
Added

Added

For Discoloration (weld bead), Product
Contact Surfaces column revised

Added

Revised
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Page

86

87

88

89

91, 92

102
104
117

118, 119

Location
MJ-8.2
MJ-8.3
MJ-9.1
MJ-9.2
MJ-9.3
MJ-10.1

SE-1

SF-3

SF-4

SE-5

SF-6

Table SF-1
SE-7

SF-8

Table SF-2
Table SE-3
Tables SF-4 through SF-10
SG-2.4
SG-2.4.1
SG-3.3.1(d)(4)
5G-3.4.2

5G-3.4.3
Fig. SG-17
PM-2.6.1

Nonmandatory
Appendix C

Index

Xiv

Change

Revised

Revised in its entirety
Revised

Revised

Revised

(1) Subparagraph (b)(5) revised
(2) Subparagraphs (b)(7) and (b)(8) added

First sentence revised
Revised in its entirety
Revised in its entirety
Added

Added

Revised in its entirety
Revised

Revised

Revised in its entirety
Revised in its entirety
Deleted

In first paragraph, first sentence revised
Added

Revised

(1) New subparas. (e) and (g) added, and
remainder of subparagraphs
redesignated accordingly

(2) New second paragraph added

(3) Last paragraph revised

Last sentence added
Revised

Added

Added

Updated
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ASME BPE-2007

BIOPROCESSING EQUIPMENT

Part GR
General Requirements

GR-1 INTRODUCTION

This Standard provides the requirements applicable
to the design of equipment used in the bioprocessing,
pharmaceutical, and personal care product industries,
including aspects related to sterility and cleanability,
materials, dimensions and tolerances, surface finish,
material joining, and seals. These apply to

(a) components that are in contact with the product,
raw materials, or product intermediates during manu-
facturing, development, or scale-up

(b) systems that are a critical part of product manufac-
ture [e.g., water-for-injection (WFI), clean steam, filtra-
tion, and intermediate product storage]

This Standard does not apply to those components of
the system that are not in contact with the finished
product or are a part of the intermediate manufacturing
stages (e.g., computer systems, electrical conduits, and
external system support structures).

Steam sterilized systems normally meet pressure ves-
sel design codes. Other equipment or systems as agreed
to by the manufacturer and owner/user may not require
adherence to these codes.

When operating under pressure conditions, the sys-
tems shall be constructed in accordance with the ASME
Boiler and Pressure Vessel Code (BPVC), Section VIII,
Division 1, and the ASME B31.3, Process Piping Code,
respectively. The owner/user can stipulate additional
specifications and requirements. When an application is
covered by laws or regulations issued by an Enforcement
Authority (e.g., municipal, provincial, state, or federal),
the final construction requirements shall comply with
these laws. However, all the previously mentioned con-
struction codes shall be satisfied including those
instances where these codes are not referred to in the
current BPE Standard (e.g., weld acceptance criteria,
inspection requirements, pressure testing, etc.).

GR-2 SCOPE

This Standard deals with the requirements of the bio-
processing, pharmaceutical, and personal care product
industries as well as other applications with relatively

1

high levels of hygienic requirements, covering directly or
indirectly the subjects of materials, design, fabrication,
pressure systems (vessels and piping), examinations,
inspections, testing, and certifications. Items or require-
ments that are not specifically addressed in this Standard
cannot be considered prohibited. Engineering judg-
ments must be consistent with the fundamental princi-
ples of this Standard. Such judgments shall not be used
to overrride mandatory regulations or specific prohibi-
tions of this Standard.

GR-3 INSPECTION

The inspection requirements are specified in each Part
of this Standard. If an inspection or examination plan
is required, it shall be developed and agreed to by the
owner/user, contractor, inspection contractor, and/or
engineer ensuring that the systems and components
meet this Standard.

GR-4 INSPECTOR/EXAMINER

Inspector and examiner in this Standard shall be
defined for the following;:

(a) Pressure Vessels. An Authorized Inspector, as
defined in ASME BPVC, Section VIII, Division 1, para.
UG-91

(b) Piping, Tubing, and Non-Code Vessels. An owner/
user’s inspector, as defined in ASME B31.3, para. 340.4(a)

(c) Piping and Tubing. An examiner, defined as a per-
son who performs quality control examinations for a
manufacturer as an employee of the manufacturer as
defined in ASME B31.3, para. 341.1.

When local regulations require that pressure equip-
ment be designed and constructed in accordance with
standards other than ASME codes/standards, the
inspector in this Standard is defined as one who is
acceptable to the relevant regulatory authority.

GR-5 RESPONSIBILITIES

The responsibilities of inspection personnel are
defined as follows.
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