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document, refer toVolume 1, How to Use This Manual, for guidance.

When developing a new 3A Sanitary Standard or 3-A Accepted Practice, insert, delete,
or modify information as appropriate for the document being prepared.



Copyright® 3-A Sanitary Standards, Inc., McLean, VA Volumes 1 and 2, Version 04

Available Documents
Volumel: How to Use This Manual

Volume 2, Preparation of a-3 Documern



Copyright® 3-A Sanitary Standards, Inc., McLean, VA Volume 1, Version 04

Volume |

How to Use This Manual

Drafters Note: This section is for guidance during the preparation of 3A documents
and is not intended for inclusion in any draft or final documents.

1. Introduction

Volume Il of thisFormat and Style Manuallustrates the format and verbiage that may be
generally applied to develop a3 Sanitary Standard or-8 Accepted Practice and to
describe the sanitary concepts found in addad or practice.-3 Sanitary Standards or3
Accepted Practices do not cover machine safety, cost, efficiency, or any other nonsanitary
considerations.

3-A Sanitary Standards are developed to detail the sanitary requirements for a specific type
of equpment. Specifications include material selection, design, and fabrication applied to
specific types of equipment.-AB Accepted Practices are guidelines for systems and include
the same level of sanitary criteria asA3Sanitary Standards, in addition tostallation
criteria where appropriate.

The material herein has been compiled from approvAdd®cuments or concepts that have
been adopted (or referenced) from other standardismg bodies, (i.e., American Society for
Testing and Materials (ASTM), Aemican Society of Mechanical Engineers (ASME),
American National Standards Institute (ANSI), European Hygienic Engineering Design
Group (EHEDG), American Welding Society (AWS), or NSF International). It is likely that
revisions and/or additions will be eessary as technology and sanitary criteria are advanced.

The criteria found herein are to be used gsiidefor preparing revisions or amendments to
existing 3A documents and writing new& Sanitary Standards or®8 Accepted Practices.
Conformance tothe suggested wording in this document will assist in the review and
acceptance by the stakeholder groups. However, it is recognized that this general wording
may not be suitable for all applications and the may suggest other or modified wording. In
suchcases, they are encouraged to have adequate documentation available to provide the
reason and justification for the variation.

This document is not intended as a substitute for approvedd8cuments or as general
criteria if existing 3A documents do natover certain equipment or systemsA BSI will
consider proposals for new, revised, or amendéd Sanitary Standards or-& Accepted
Practices at any time.

Upon application to and authorization YA3SSI, equipment meeting the requirements set
forth in the specific 3A Sanitary Standards may display thé Symbol. Authorizations are
not granted for systems. However, equipment used in these systems must meet the criteria in
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2.1

the appropriate-& Sanitary Standard. Application procedures f@k Symbd authorization
are available on the- & SSI websitewww.3-a.org

The following is the recommendeskquence for the text of-8 documents. A brief
explanation of the purpose and content of each section is also providegoint system for
numbering sequences in documents has been adopted by many national organization and
government agencies. The point system found-f dcuments uses alphabetic lettering
(beginning with A) to denote major or primary sections andrabination of a letter and one

or more numbers for secondary, tertiary, and quaternary sections.

The objective of the-& numbering system is to assign a unique designation to each division
in the standards that will show the relationship of the speszfition to all previous sections
and give a comprehensive map to the location and relationship of each section to all others.

Document Format

Title Page-Required

The title is not intended to provide the scope. The title shouldoheisebut conplete
enough to identify the equipment or system being covered by the document. Titles for
analogous standards should be similar except for the distinctive feature(s) of the equipment
or system. Both-& Sanitary Standards and/3Accepted Practices faliv the same format.

Essenti al feat ur es ¢ o mmbdSanitarpoStaadards fgNanmelOeE s ar
Equipment}o0 o +A Adteépted Practices fdiName Of System} 6 f ol | owed by
ANumber 0 -aonfive-dait hiypbamated document numpésr example, 025 (for
Standards) or 60601 (for Accepted Practices). The document number includes the
permanent serial number (two digits in standards, three digits in Accepted Practices),
followed by a hyphen and a twhgit version number. The veos number will increase by

one with each revision or amendment. A document is defined as a revision when all Sections
are open for discussion.

Amendments are changes only to selected parts of a standard or practice. The amendment
will be identified with the name and document number of the standard or practice.
Amendments will be incorporated into the body at a subsequent printing. The subsequent
printing or publication on the Website with incorporated amendments will be renumbered in
the same mannesa revision.

Tentatve 3A documents wil |l -Obepriecdcerdtiinfgi eedh eb yd oac ui
example, T03-05a or F600-01b. These tentative documents will list two datelines: (1) the
date the document was first drafted as a proposal and &gpbythe equipment Working
Group(s) assigned to th{ponph&¥gakcd ,amndst2d @
of t he | ast r {Revisieni Number; Hon Exanpld, 2rads 3rdfior 4th}
Revision....{Month & Year}. 0 Al | t e nstwdl havevliee ndntbersiimtaenleft

hand margin for easy identification of discussion topics. The dates and line numbers are
required on tentative documents only and are removed when the document is approved for
signature. Tentative documents shalsbenoted on each page.
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211

During development and approval phaseslo€Cuments are prepared in a single column per
page format. (Add details on format of edited documents.) After approval they are usually
printed in a double column per page format. Chamgése recommenddeormat and Style
Manualwording shall be indicated by strikeouts and underlining.

The next few lines identifying -3 SSI, USPHS/USFDA, USDA, and EHEDG, Iif
appropriate, as the bodies formulating these documents are required. A dtdignien
three formulating organizations provides a basis for continual updating afo@uments.

Effective Date-Required; No Letter Designation

2.1.1.1The effective date for-A Sanitary Standards and/3Accepted Practices shall be foftye (45)

2.2

221

2.3

231

2.4

241

2.5

251

days following approval by the Consensus Body.
Table of Contents-Required

A Table of Contents is to be created for each new or revised document. If an amendment

creates a new criteria or &ppendix Section that is not included inthe ay i n a | docunm
Table of Contents the amendment shall include an updated Table of Contents as part of the
amendment.

Disclaimer--Required

The Disclaimer, as presented in tRisrmat and Style Manuaghall be included in all new,
revised andamended documents that do not currently have this section.

Foreword--Required

The Foreword, as presented in thisrmat and Style Manuadhall be included in all new,
revised and amended documents that do not currently have this Section.

Scope (Section AXRequired

The scope should amplify the Title. For equipment, it should state the function and limits of
the equipment and should be distinguishable from those found in other standards. For
Accepted Practices, it should identifyethature of the system, the subject or application, and
should be distinguishable from those found in other Accepted Practices. In both cases, the
scope should be concise, but complete enough to define the boundaries of the equipment or
system. Remembehe scope is the statement of intent.

At times it is appropriate to include restrictions of thA $anitary Standards or Accepted
Practices in the scope. However, the limits and functions of the equipment or system cannot
be overemphasized, since theoge defines the criteria necessary for the rest of the
document. Two approaches may be used to define these limits:

1. The preferred method for complex equipment and systems would identify common
product inlet and outlet points for the equipment oresyst

3
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2. If the equipment design varies among manufacturers, making it impossible to identify
common inlet and outlet points, then a sequential denotation of the unit operations
performed may be used.

2.6  Normative References (Section BRequired

2.6.1 A Normative References Section shall be included in all new and revised documents. The
Normative References shall be subdivided into Sections -#rSanitary Standards,-®
Accepted Practices, and Other References. Only those documents that have specific
application to the document being prepared are to be included. Once listed, the reference
documents do not have to be further cited in the Fabrication Section, unless there are very
specific qualifying criteria to be considered.

2.7 Definition of Terms (Section C}-Required

2.7.1 Terminology and definitions should be limited to those actually used ingddatument. It
is customary to define the product contact and nonproduct contact surfaces and mechanical
and manual cleaning in®8 documents. Termsecessary to describe specific equipment or
systems may be included, especially if the terms are not standard ones. Definitions are
written in dictionary form with the defined terms italicized. Cyclical definitions are not
permitted. For some standaraisd most Accepted Practices, this section should contain a
sequential (with respect to process) listing of required components and, if necessary, optional
components may be listed. (Note: For most Standards, this type of description would be
placed in he scope as Section A2.)

2.8 Materials (Section D}-Required

2.8.1 This Section considers the séthiting characteristics of the materials that comprise the
equipment. Sanitary specifications dictate allowed materials, with the ultimate criteria being
based on the environment of its intended use.

2.8.2 The benchmark for materials is the AIST 300, excluding 301, Series Stainless Steel or the Alloy
Cast Institute (ACI) for cast equivalents. Metals that can be demonstrated to be at least as
corrosion rsistant as the AIST 300 Series Stainless Steel and are nontoxic and nonabsorbent
are also acceptable. Exceptions to the AIST 300 Series Stainless Steel are usually permitted
for specific materials reviewed by theA3Working Groups when the requiréaincton does
not allow for the use of the AIST 300 Series Stainless Steel.

2.8.3 Rubber, rubbelike materials, and plastics are the most common material exceptions to
stainless steel. Other permitted materials include the AIST 400 Series Stainless Steel,
ceamic, carbon, and plating materials such as chromium or nickel, and other surface
modifying materials and techniques. The exceptions to the AIST 300 Series Stainless Steels
must specify certain parts or functions where required, and their use is tited ionthose
identified parts or functions.
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2.8.4 The accepted materials must be suitable for sanitary application, durable, and nontoxic (as

2.9

29.1

29.2

2.10

2.10.1

2.11

2111

2.12

2121

defined by the Food, Drug, and Cosmetic [FD&C] Act); they may also be a regulated indirect
food additive or be emonstrated not to be a food additive or found on the FDA Premarket
Notification List (Refer to www.fda.gov). Rubber, rubBige, and plastic materials have

their own 3A Sanitary Standard and when these materials are used in product contact areas,
theymust conform to this Standard

Fabrication (Section E}-Required

All equipment is to be designed to be 100% cleanable and to preclude the contamination of
the product. Sanitary criteria always include surface finish requirements (generally
equ val ent to or s moot hkythatisfreeafrom impelde2tions suoh.as ( O .
pits, folds, and crevices, limitations of radii, draining requirements, accessibility for cleaning
and inspection, and design requirements for the proposed médtlubehoing (CIP, COP,
manual, or dry brushing). The integrity of sealed product contact angrodaoct contact
surfaces must not be compromised.

Conformance to - criteria does not automatically imply compatibility with CIP cleaning
since most Sindards provide for both manual cleaning and CIP cleaning. CIP cleaning does
not preclude regular breakdown of equipment for inspection.  Function is not included
unless it is necessary for public health reasons such as ingredient addition, produat, remov
or in the case of aseptic equipment, automatic shutdown.

Special Considerations (Section FOptional

This Section is used where unique fabrication or installation requirements are necessary, such
as where HTST pasteurization systemsiriegral with spray dryer systems or evaporators.

Installation (Section G)}-Optional for Standards but Required for Most Practices

Installation criteria, when required, may include but is not limited to the Grade A PMO or
other regulatory muirements; proper juxtaposition of equipment, floor, wall or ceiling
clearance; and interconnections and hard wiring for required regulatory controlsA In 3
Accepted Practices this section is in the body;-f Sanitary Standards, if used, it may be in
either the body or the Appendix.

Appendix--Optional

The Appendix is an advisory or informative section ef Sanitary Standards or-8
Accepted Practices unless specifically cited in the Fabrication Section as requiring
conformance. Althogh generally optional, this section is usually found 4A 8ocuments.

The appendix usually includes references to stainless steel materials and provides methods
for achieving and measuring the required product contact surface finish. It may also include
other advisory information wuseful for proper construction, material specifications,
installation, cleaning and diagrams of the equipment or system covered byAtBardtary
Standard or Accepted Practice.
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2.12.2 Even when not considered as normative feference, Regulatory Agencies under their
procedures and authority may use the -nommative appendix information during
inspections if no other guidance on appendix items is available from the fabricator or the
processor. The appendix may also contapresentative diagrams of equipment or systems
and a suggested format for EDTCF (Refer to Section O).
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3.1

4.1

4.2

42.1

4.2.2

Abbreviations

Certain universal abbreviations are commonly used without definition. These should be in
accordance with existing industry androilitary usage. It is recommended that use of less
common abbreviations be limited and that they be defined the first time they appear in the
document by spelling out the word(s), followed by the abbreviation in parentheses. If the
abbreviations are numaus, an abbreviation glossary may be compiled and placed in this
Section of the document. Units of measure and their abbreviations should follow ASTM E
380 or ANSI Y10.19.

Dual Dimensioning

3-A documents are to use both-Ib.(IP) and the Interational System of Units (SI) units.

The IP units are to be followed by Sl units in parentheses. IP units are usually fractional
while Sl units are in decimal form. Metric conversion recommendations made byAthe 3
Steering Committee are found in Secti@a.2.1. However, where measurements concern a
legal requirement, such as pasteurization temperature, an exact metric conversion retaining
proper significant figures should be done without compromising the IP legal requirements.
For fractional units, tlee (3) significant figures is the norm. Decimal numbers are expressed
as three (3) significant figures.

Inch-Pound (IP) to International System of Units (SI) Conversion

This Section gives guidance for application of SI and conversion of itB wnSI units.
Information on the SI system is found in ASTM E38@ndard Practice for Use of the
International System of Units (SI) (the Modernized Metric Systding¢ General Conference
on Weights and Measures (CGPM) maintains the S| system. @Geidam I[P to Sl
conversion values is further governed by recommendations made by-Ah&t&ering
Committee on May 18, 1992 8 Progress Report, 7 (2): July 1992) and those of a public
health significance found in federal and state regulations. The resodations on
converted values herein will replace those adopted by-#heS&ering Committee May 3,
1978. Pipe size in IP should be followed by Sl size substitution equivalent in parentheses.

Sl Units and Symbols Found or Potentially Used in-Z Documents:

TABLE 1 - Base Sl Units

Quantity Unit Symbol

Length meter m

Mass kilogram kg
Time second S
Electric current ampere A
Thermodynamic kelvin K

Amount of substance mole mol
Luminous intensity candela cd
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TABLE 2- Derived Sl Units

Quantity Unit Symbol Formula
Frequency hertz Hz 1/s
Force newton N Kg-m/s
Pressure pascal Pa N/m*
Energy joule J N@n
degree .
Temperature,  celsius C K -273.15

TABLE 3 - Supplementary Sl Units

Quantity Unit Symbol
Plane angle radian rad
Solid angle steradian r

Volume 1, Version 04
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TABLE 4 - Units In Use With Sl

Quantity Unit Symbol Definition
Time minute min 1min=60s
hour h 1 h =60 min =3600 s
day d 1d=24h=286,400s
week, month, &t
Plane Angle degree - 1 =(P/180) rad
minuté' i 1j = (1/60) = (P/10,800) rad
second + 1+= (1/60) = (P/648,000) rad
Volume liter® L 1L =10dL=1000mL
Pressure Kilopascal kPa psi x 6.897 = kPa
Pounds pein® psi kPa x 0.145 = psi
Mass metric ton T 1t=1000 kg

#Use discouraged.

P Restrict use to volumetric capacity, dry measure, or measure of fluids. Prefix v

only milli- or micro-.
°©3-Ause is Mor cnf.

TABLE 5 - Sl Prefixes

Scientific Prefix Symbol
Multiplication Factor Notation
1,000,000,000,000,000,000 1x10° exa E
1,000,000,000,000,000 1x107 peta P
1,000,000,000,000 1x10 tera T
1,000,000,000 1x10° giga G
1,000,000 1x1¢ mega M
1000 1x10° kilo k
100 1x10° hectd® h
10 1x10" dekd da
0.1 1x10* decf d
0.01 1x10° centf c
0.001 1x10° milli m
0.000001 1x10° micro M
0.000000001 1x10° nano n
0.000000000001 1x10* pico p
0.000000000000001 1x10™ femto f
0.000000000000000001 1x10°° atto a

®To be awided where practical.
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4.2.3

4231

4.2.3.2

4.2.3.3

4.2.4

42.4.1

42411

42.4.1.2

42.4.1.3

4.2.4.2

Rules for Conversion and Rounding

Conversion factors should be exact and based on those in ASTM E380. Conversion of IP to
S| should consider the implied accuracy of the data being converted. -Ah®té&ering
Commitee recommends (May 18, 1993 meeting) the IP to Sl conversion be to exact Sl units
using normal rules of rounding and retention of significant figures. For most conversions,
three or fewer decimal places are considered adequate for the implied ordr@guireacy of

values used in-3 documents, provided that accuracy for any value required by a State or
Federal regulation is not compromised. (Fractional IP units shall be considered to have three
(3) significant figures and Sl units shall be roundethtee (3) significant figures.)

To round to fewer digits, if the first digit discarded is less than five (5), the last digit retained
is not changed. When the first digit discarded is greater than five (5), or if it is five (5)
followed by one omore nonzero digits, the last digit retained is increased by one. When the
first digit discarded is exactly five (5), the last digit retained is rounded up if it is odd and
remains the same if it is even. Provided that any value required by staterat fedulation

be rounded during conversion so as not to compromise the original value.

Significant digits must be retained with consideration to the implied or required accuracy of
an integral value. However, any digit that is necessary toaldghe specific value is
significant. Zeros may be used either to indicate a specific value like any other digit and are
significant, or they may indicate order of magnitude, in which case they may not be
significant. The unequivocal identification ofgeificant digits is only possible through
knowledge of measurement circumstances. (Fractional IP units shall be considered to have
three (3) significant figures and Sl units shall be rounded to three (3) significant figures.)

Use of Sl Prefixes

S| prefixes found in Section 1, Paragraph 4.2.2, Table 1, are used to indicate orders of
magnitude, thereby eliminating naignificant digits and leading zeros in decimal fractions.
The selection of prefixes should be chosen so the numericalliedumtween 0.1 and 1000,
except that:

Area and volume values, by convention, may require the prefixes, dieka, or centi;

Tabular values used in the same context should be consistent in prefix use; and

For mechanicaéngineering drawings, the millimeter is used for all linear dimensions.

It is recommended that compound prefixes be avoided.

1C
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4.2.5

S| Conversion Values

The following Tables contain recommended IP to Sl conversion values to be uséd in 3
docunents.

1. The values in this Table are not restrictive or inclusive, but are a guide to making IP to Sl
conversions.

2. Closing decimals used with single digit numbers and values ending in zero are used to
establish significance. Three (3) significant figuresracommended.

3. The Sl unit of volume is the cubic meter. The special name liter (L) is approved for the
cubic decimeter but its use is restricted to volumetric capacity, dry measure, and measure
of fluids. No prefix other than milior micro should beused with liter.

11
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TABLE 6 - Linear Conversion (in. to mm)

IP (in.) IP (in.) Sl IP (in.) IP (in.) SI IP (in.) IP (in.) SI
fraction | decimal | (mm) | fraction decimal | (mm) | fraction | decimal | (mm)
1/32 0.03125 | 0.794| 33/64 | 0.515625 13.1 1 1 25.4
3/64 0.04687 | 1.19 17/32 | 0.53125 135 1-1/4 | 1.25 31.8
1/16 0.0625 1.59 35/64 | 0.546875 13.9 1-1/2 | 1.50 38.1
5/64 0.07812 | 1.98 9/16 0.5625 14.3 1-3/4 | 1.75 44.4
3/32 0.09375 | 2.38 37/64 | 0.578125 14.7 2 2 50.8
7/64 0.10937 | 2.78 19/32 | 0.59375 15.1 2-1/4 | 2.25 57.2
1/8 0.125 3.18 39/64 | 0.609375 15.5 2-1/2 | 2.50 63.5
9/64 0.14062 | 3.57 5/8 0.625 15.9 2-3/4 | 2.75 69.8
5/32 0.15625 [ 3.99 41/64 | 0.640625 16.3 3 3 76.2
11/64 |[0.17187 | 4.37 21/32 | 0.65625 16.7 3-1/4 |3.25 82.6
3/16 0.1875 4.76 43/64 | 0.671875 17.1 3-1/2 | 3.50 88.9
13/64 | 0.20312 | 5.16 11/16 | 0.6875 17.5 3-3/4 |3.75 95.2
7/32 0.21875 | 5.56 45/64 | 0.703125 17.9 4 4 102
15/64 | 0.23437 | 5.95 23/32 | 0.71875 18.3 4-1/2 | 4.50 114
1/4 0.25 6.35 47/64 0.734375 18.7 5 5 127
17/64 | 0.26562 | 6.75 3/4 0.75 19.0 5-1/2 | 5.50 140
9/32 0.28125 | 7.14 49/64 | 0.765625 19.4 6 6 152
19/64 | 0.29687 | 7.54 25/32 | 0.78125 19.8 7 7 178
5/16 0.3125 7.94 51/64 | 0.796875 | 20.2 8 8 203
21/64 | 0.32812 | 8.33 13/16 | 0.8125 20.6 9 9 229
11/32 | 0.34375 | 8.73 53/64 |0.828125 | 21.0 10 10 254
23/64 | 0.35937 | 9.13 27/32 | 0.84375 21.4 12 12 305
3/8 0.375 9.52 55/64 | 0.859375 | 21.8 15 15 381
25/64 | 0.39062 | 9.92 7/8 0.875 22.2 18 18 457
13/32 | 0.40625 | 10.32| 57/64 |0.890625 | 22.6 20 20 508
27/64 | 0.42187 | 10.72| 29/32 | 0.90625 23.0 24 24 610
7116 0.4375 | 11.11| 59/64 |0.92185 23.4 25 25 635
29/64 | 0.45312 | 11.51| 15/16 | 0.9375 23.8 30 30 762
15/32 | 0.46875 | 11.91| 61/64 |0.953125 | 24.2 35 35 889
31/64 |0.48437 | 12.30| 31/32 | 0.96875 24.1 36 36 914
Y 0.500 12.70| 63/64 |0.984375 | 25.0 40 40 1020

12
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TABLE 7 - Linear Conversion (in. tocm; ft to m)

Volume 1, Version 04

IP (in.) | SI(cm) || IP (in.) | SI(cm) IP(ft) [ SI(m) | IP(ft) | SI (m)
45 114 75 190 10 3.05 35 10.7
48 122 80 203 12 3.66 36 11.0
50 127 84 213 15 4,57 40 12.2
55 140 85 216 18 5.49 50 15.2
60 152 90 229 20 6.10 60 18.3
65 165 95 241 24 7.32 70 21.3
70 178 96 244 25 7.62 80 24.4
72 183 100 254 30 9.14 90 27.4

TABLE 8 - Fractional Linear Conversion
(in. to pm; in. to mm)
Sl Sl
IP(in.) | (um) IP (in.) [ (mm)
0.0002 5. 0.005 | 0.125
0.002 50. 0.008 | 0.200
0.003 80. 0.01 0.25
0.04 1.00
0.08 2.00
TABLE 9 - Volumetric Capacity Conversion (gal to L)
IP IP IP
(gal) SI (L) (gal) | SI(L) (gal) | SI(L) | IP (gal) SI (L)
1 3.78 200 757.0 | 1,000 | 3,785 7,500 28,388
5 18.93 300 1,136 | 1,500 | 5,678 | 10,000 | 37,850
10 37.80 400 1,514 | 2,000 { 7,570 | 20,000 | 75,700
15 56.80 500 1,892 | 2,500 [ 9,462 | 30,000 [ 113,550
20 75.70 600 2,271 | 3,000 | 11,355| 40,000 | 151,400
25 94.60 700 2,650 | 3,500 | 13,248| 50,000 | 189,250
100 378.50( 800 3,028 | 4,000 | 15,140| 75,000 | 283,875
150 567.80| 900 3,406 | 5,000 | 18,925| 100,000 | 378,500
175 662.40

13
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5.1

TABLE 10 - Area Conversion (f to cm? ft?to m? in.? to cm?)
P 1.0 f¢ 20f¢ | 25in? | 4.0in? 6.0in?
SI | 929cnt | 0.19nf| 16.13 25.81 38.71 | 45.2+0.1cmh

TABLE 11 - Pressure Conversion (psig to kPa)
IP (psig) 1 2 15.3 | 250 | 300 | 30,000
Sl (kPa) || 6.89 | 13.72| 105.5| 1724 | 2068 | 206,843

TABLE 12 - Plane Angle Conversion (to rad)
IP() 30 60 90 | 120 | 135 | 180 | 360
Sl(rad) | 0.52 [ 1.05 | 1.57| 2.09( 2.36 | 3.14 | 6.28

TABLE 13 - Flow Rate Conversion (gpm to Lpm)
IP(gpm) | 9.4 | 240 | 43.0 | 69.0 | 102.0 | 182.0| 5ft/s
Sl (Lpm) | 35.6 | 90.8 | 163.0| 261.0| 386.0 | 689.0| 1.5 m/s

TABLE 14 - Other

Pitch: Calculate using linear dimensions.
Temperature: Calculate by using= ( F-32) x 5/9.

Normally temperatures expressed in a whole numbeabfdhheit degrees should be converte
the nearest 0.5 Celsius degrees. The number of significant figures retained depends on th
accuracy of the original temperature, provided that when converting temperatures requirg
regulation, they areever rounded to be less (for heating) or more (for cooling) than the origing

3-A Sanitary Standards, Inc.

3-A Sanitary Standards, Inc. is the sole authorized organization for the establishment and
maintenance of-3 Sanitary Standards and Agited Practices, and granting authorizations
to display the 3A Symbol.

Executive Director

3-A Sanitary Standards, Inc.
6888 Elm Street, Suite 2D
McLean, VA 221013829
Phone: 703900295

Fax: 703761-6284

E-mail: 3-ainfo@3a.org

14
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6

6.1

6.2

The 3-A Sanitary Standards Working Groups

The 3A Working Groups formulate -3 Sanitary Standards, encompassing the sanitary
design for specific equipment types orA3Accepted Practices relating to processing
systems. All 3A documents are developed through a uniform and detailed review of written
proposals and must be fully acceptable to processors, equipment manufacturers, and
sanitarians. Information on the/A3Sanitary Standards Program, including single copies of
standards rad procedures for initiating new standards activity and committee appointments,
may be directed to:

3-A Sanitary Standards, Inc.
3-A Sanitary Standards, Inc.
6888 EIm Street, Suite 2D
Telephone: (703) 790295
Fax: (703) 7646284

E-mail 3-ainfo@3a.org

URL: www.3-a.org

Upon formal acceptance of new, revised, or amend&diBcuments by -3 SSI, a notice is
published inFood Protection Trendghe primary IAFP journal. -3 Sanitary Standards and
3-A Accepted Practices are available for purchase in Englishvinem.3-a.org
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3-A°® Sanitary Standard for {Insert Equipment Name and
Number}
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3-A°® Accepted Practice for{lnsert Process Name and
Number}

Standards Developing Organizations
3-A Sanitary Standards, Inc.-8 SSI)
In collaboration with
United States Public Health Service (USPHS)/
United States Food and Drug Administration (USFDA)
United States Department of Agriculture (USDA)
European Hygienic Engineering & Design Group (EHEDG)
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Disclaimers

3-A Sanitary Standards andA3 Accepted Practices aréeveloped through the efforts of experts,
working on a volunteer basis, using sciebesed informatiorand their professional experiences to
reach consensus decisions on the sanitary (hygienic) criteria in tiede@iments.

3-A SSI, its employees arits volunteer committees/working groups shall not incur any obligation or
liability for damages, including consequential damages, arising from or in connection with the
development, use, interpretation, or reliance upon tisSanitary Standard3fA Accepted Practicq.

3-A Sanitary Standards andA3Accepted Practices do not include provisions for mechanical, electrical,
or personnel safety. Such safety criteria are established by government regaladiather standards
development organizations (8I8). Other SDO standards may be referenced.

Drawings and illustrations contained herein are examples to assist in understanding the criteria in this 3
A Sanitary Standard3fA Accepted Practicd. Appendix illustrations are not intended to show all
variaions of the equipment or system nor are they exclusive of alternate approved methods. Appendix
illustrations are nomormative.

Foreword

This 3A Sanitary Standard 3fA Accepted Practicg establishes minimum sanitary (hygienic)
requirements for desigmaterials, fabrication, and/or installation of [Name equipment or system].

This 3A Sanitary Standard3fA Accepted Practicg is for use on a voluntary basis by directly and
materially affected organizations such as equipment and machinery fabricatocessprs,and
regulatory agenciesind by other SDOs to assutet adequate public health protections exist for the
equipment or systemmsnd covered products. -8B SSI uses these documents as its source of sanitary
criteria for 3A Symbol authorization.

This 3A Sanitary Standard3fA Accepted Practicd was developed jointly by-& SSlI, the United
States Public Health Servic$PHS), United States Food and Drug Administration (USFDA), the
United States Departmermtf Agriculture i Dairy Programs (USDA)and the European Hygienic
Engineering & Design Group (EHEDGDfafters Note: Other SDOs may be added].

It is our intentto encourage inventive genius and provide a forum to discuss new developments.
Suggestions for improvement and new technology areowedcat any time for consideration byA3

SSI. Please forward comments 8A SSI, 6888 EIm Street, Suite 2 cLean, VA221013829, USA

or by fax: 703761-6284, or by amail to: 3ainfo@3a.org.
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A

Al

A2

Bl

SCOPE

This 3A {Sanitary Standard or Accepted Practce} covers the sanitary aspects{name
of equipment or system including, as appropriate, its function, boundaries, limits and
unit operations in process or handling sequenge Product enters thgname of
equipment or system}at{entry point} and exits g{point of exit}.

And/or

The unit operations of thfhame of equipment or systemjinclude the following:{unit
operations in process or handling sequence}

Drafters Note: At times it may be desirable to add a sentence to indicate what is not
included. If both entry-exit and unit operations are provided, they must each be
complete, independent of each other and expressed in separate paragraphs.

In order to conform to this-B {Sanitary Standard or Accepted Practice} {name of
equipment or system}shall conform to the following criteria for design, materials of
constructionfabrication techniquesnd installationasappropriateandthe current revisions
or editions of all referenced documents cited herein.

NORMATIVE REFERENCES

The following listed 3A Sanitary Standards,-B Accepted Practices and other documents
shall be considered as Normative Referer{tiesir use is mandatorynd the provisions of
the referenced documents shall apply to this StanftardAccepted Practice} without
further reference in this documenhless necessary to describe special considerations.

Drafters Note: The following lists the current 3-A Standards, 3-A AcceptedPractices,
and other references and standards routinely referenced in-8 documents. When
preparing a new or revised document, check with the -3 SSI staff to be sure the
listings include all new 3A Sanitary Standards, 3A Accepted Practices and other
references and standards. DO NOT include this entire listing. Select for inclusion only
those documents that are necessary and applicable to the document being prepared.

Care should be taken in choosing ormative references to ensure that there are no
circular references as this can lead to difficulty in determining which standard takes
precedence. (For example, Standard A references Standard B as normative, and
Standard B references Standard A as normative.) If a circular reference is
unavoidable, then additional notes need to be added to alert readers to the circular
nature of the reference,and add any necessary clarifications to avoid any ambiguities
or contradictions.
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B2

3-A Sanitary Standards

Doc. No. Title (3-A Sanitary Standards for:)

01-
02-
04-
05
10-
11-
12-
13
16-
17-
18
19

20-
21-
22-
23
24-
25
26-
27-
28
29
30
31-
32-
33
34

Storage Tanks

Centrifugal and Positive Rotary Pumps
Homogenizers and Reciprocating Rasn

Stainless Steel Automotive Transportation Tanks
Filters Using Single Service Filter Media
PlateType Heat Exchangers

Tubular Heat Exchangers

Farm Milk Cooling and Holding Tanks

Product Evaporators and Vacuum Pans

Formes, Fillers, and Sealers of Containers for Fluid Products
Multiple-Use Rubber and Rubbeike Materials

Batch and Continuous Freezers for Ice Cream, Ices, and Other Similarly
Foods
Multiple-Use Plastic Materials

Centrifugal Seprators and Clarifiers
Silo-Type Storage Tanks

Equipment for Packaging Viscous Products
Non-Coil Type Batch Pasteurizers
Non-Coil Type Batch Processors
Sifters for Dry Products

Equipment for Packaging Dry Products
Flow Meters

Air Eliminators

Farm Milk Storage Tanks

Scraped Surface Heat Exchangers
Uninsulated Tanks

Metal Tubing

Portable Bins for Dry Products
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35 Blending Equipment

36- Inline RotorStator Mixers

38 Cottage Cheese Vats

39 Pneumatic Conveyors for Dry Products

40- Bag Collectors

41- Mechanical Conveyors for Dry Products

42- In-Line Strainers

44- Diaphragm Pumps

45 Crossflow Membrane Modules

46- Refractometers and Energypsorbing Optical Sensors
49 Air-Driven Sonic Hrns for Dry Products

50 Level Sensing Devices for Dry Products

51- PlugType Valves

52- Plastic PlugType Valves

53 CompressiofType Valves

54- DiaphragmType Valves

55 Boot SealType Valves

56- Inlet and Outlet LealProtector Plugrype Valves

57- Disc-Type Valves

58 Vacuum Breakers and Check Valves

59 Automatic Positive Displacement Samplers for Fluid Products
60- Rupture Discs

61- Steam Injection Heaters

62- Hose Assemblies

63 Sanitary Fittings

64- Pressure Reducing and Back Pres&egulating Valves
65 Sight and/or Light Windows and Sight Indicators in Contact with Product
68 Ball-Type Valves

70- Italian-Type Pasta Filata Style Cheese Cookers

71- ltalian-Type Pasta Filata Style Cheese Moulders
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72- Italian-Type Pasta Filata e Moulded Cheese Chillers
73 Shear Mixers, Mixers, and Agitators
74 Sensors and Sensor Fittings and Connections Used on Equipment
75 Belt-Type Feeders
78 Spray Cleaning Devices Intended to Remain in Place
81- AugerType Feeders
82- Pulsation Denpening Devices
83 Enclosed Cheese Vats and Tables
84- Personnel Access Ports for Wet Applications
85 Double Seat Mixproof Valves
87- Mechanical Strainers
88 Machine Leveling Feet and Supports
B3 3-A Accepted Practices

Doc. No. Title (3-A Accepted Practice for:)

603 Sanitary Construction, Installation, Testing, and Operation of Hghperatur
ShortTime and HigheiHeat ShortefTime Pasteurizer Systems

604 Supplying Air Under Ressure in Contact with Produartd Product Contact Surfact

605 Permanently Installed Product and Solution Pipelines and Cleaning Systems

606- Design, Fabrication, and Installation of Milking and Milk Handling Equipment

607- Spray Drying Systems

608 Instantizing Systems

609 Method of Producing Steam of CuliyaQuality

610 Sanitary Construction, Installation, and Cleaning of Crossflow Membrane Pro«
Systems

611- Farm Milk Cooling and Storage Systems

1C
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B4

Other References and Standards

Drafters Note: When selecting references from the following lisicare must be taken to
assure that the cited references do not create conflicting requirements.

Ref. No. Title

1

Grade fAA0 Pasteurized Mi |l k Ordinanc
www.fda.gov/food/foodsafety/produspecificinformation/milksafety/default.htm

American Society of Mechanical Engineers (ASME) B46Slurface Texture
Waviness and LayAvailable from the American Society of Mechanical
EngineersThreePark Ave, New York, NY 10016599Q Phone: (212) 703722
or athttp://www.asme.org

National Primary Drinking Water Regulation of the Environmental Protection
Agency (EPA), The Code of Federal Regulations (CFRle %0, Parts 141, 142,
and 143. For sale by the Superintendent of Documents, U.S. Government Pril
Office, Washington, D.C. 20402, Phone: (202)-48P0 or the EPA web site at:
http://water.epa.gov/drink/contaminants/index.cfm

Sanitizing or Sanitizatiorelatednormative references:

a. The Code of Federal RegulatiorBHR), Title 21, Part 110.3 (oCurrent goo
manufacturing practice in manufacturing, packaging, or holding hufoaoh
definitions ( F DsAdéfinition of sanitize from the GMP nelgtiors).

b. The Code of Federal Regulatior3HR), Title 40, Part 152.50@esticide
registration and classification procedures, requirements for devices.

c. The Code of Federal Regtitans CFR), Title 40, Part 161.640ata
requirements for registration, product performance data.

d. The Code of Federal Regulatio&HR), Title 40, Part 180.940olerances an
exemptions from tolerances for pesticide chemicals in food, tolerance
exempions for active and inert ingredients for use in antimicrobial formula
(food-contact surface sanitizing solutions).

Above items for sale by the Superintendent of Documents, U.S. Government
Printing Office, Washington, DC 20402, Phone: (202)-58@0or at
http://www.gpoaccess.gov/cfr/index.html
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5. AWS/ANSI D18.1i Specification for Welding of Austenitic Stainless Steel Tub
Pipe Systems in Sanitary (Hygienic) Applications

AWS D18.27 Guide to Weld Discoloration Levels on Inside of Austenitic Sta
Steel Tub€ANSI Approved)

AWS D18.3/D18.3Mi Specification for Welding of Tanks, Vessels, and (
Equipment in Sanitary (Hygienic) Applicatio®NSI Approved)

Published by AmericakiVelding Society, 550 N.W. LeJeune Rd., Miami FHhone
(800) 4433953,www.aws.org

6. Advanced Materials and Processes Vol ume 137 (1) , NnCoa
Practiceso by H. Her man, AtSASMf ace M
International, Materials Park, OH 44Q/hone: (216) 338151, Internet
http://asminternational.org

7. AMS-S-13165,Shot Peening of Metal PartSAE Internationgl400 Commonweali
Dr., Warrendale, R 150960001, Internet:http://www.sae.org

8. SAE AMS 2406 Chromium Plating (Electrodeposited). SAIMS QQ-N-290A,
Nickel Plating (ElectrodepositedBAE Internationgl400 Commonwealth Dr.,
Warrendale, PA 15096001, Internet:http://www.sae.org

9. ASTM A959, Specifying Harmonized Standard Grade Compositions for Wrouc
Stainless Steels, Standard Guide forailable from ASTM 100 Barr Harbor Drive,
West ConshohockenAP194282959,Phone: (610) 832 9500, Internet:
www.astm.org

10. AISTStainless Steels: A Steel Products ManAakociation for Iron & Steel
Technology, 186 Thorn Hill Road, Warrendale, PA 15086, Phone: (724) 814 3i

Internd: www.aist.org
11. Steel Casng Handbook, Supplement&teel Founders Society of America, 780

McArdle Dr., Unit G, Crystal Lake, IL 60014, Phone: (815) @230, Fax: (815)
4558241, Internetwww.sfsa.org

12.  MIL-C-26074E. Military Specification: Coatings, Electroless Nickel
Requirements ForStandardization, Document Automation & Production Servic
(Department of Navy), 700 Robbins Avenue, Building 4, Section D, Philadgelph
PA 191115094, Phone: (215) 692179, Fax: (215) 691462.

13. The Code of Federal Regulations (CFR), Title 21, Parts li@irect Food
Additives: Adhesives and Components of Coatings. For sale by the Superinte
of Documents, U.S. Government iting Office, Washington, D.C. 20402, Phone
(202) 512180Q Internet:http://www.gpoaccess.gov/cfr/index.html

14. EHEDG Guideline 35Hygienic Welding of Stainless Steel Tubing in the Food
Processg Industry European Hygienic Engineering & Design Group. Publishe
EHEDG,www.ehedg.org
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15.

16.

17.

18.

19.

Ma c h i snHandlyookpublished by Industrial Press Inc., 200 Madison Avenue
New York, NY 10157, Phone: (888) 52852, Internet:
http://new.industrialpress.com

EHEDG Guideline 2A Method for Assessing thelace Cleanability of Food
Processing EquipmenEuropean Hygienic Engineering & Desigsroup. Publisher
by EHEDG, www.ehedg.org

Aerospace Standard (AS) 5@8rospace Size Standards fori@gs, published by
SAE, 400 Commonwealth Drive, Warrenddb&y 15086, Phone: (724)76-4841,
Internet:http://www.sae.org

ISO 36011:2002: Fluid Power Systems, Sealing Devi¢g3-Ringsi Part 1:
Inside diameters, crossections, tolerances and size identification codlke
International Organization for Standardization (ISO), 1 ch. de le-€o¢use,
Postale 56, CH1211, Geneva 20, Swédand, Phone: +422-749-01-11,

Internet:www.iso.org
ASTM Specifications for Cast Grades A351/A351M, A743/A743M and

A744/A744M. Available from ASTM, 100 Barr Harbbrive, West
Conshohocken, PA 1282959, Phone: (610) 832500 or atttp://www.astm.org
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C1

C2

C3

C3.1

C3.2

C3.3

C3.4

C4

DEFINITIONS

Drafters Note: Choose or propose only those definitions appropriate to the standard or
practice being written.

Bond The adhesive or cohesive forces holding materials together. This definition excludes
press and shrink fits.

Drafters Note: The def i ni ti on t shallnbe ihterpreted ® iapplg onliy or c e
to the molecular forces in effect for platingsand other coatings as defined byClause

C36. 2. 1. The t e doeshat applets the/fabrichtionr pooeess of using

unique geometrical shapes of gasket and groove to retain a gasket as is done, for
example, on several valve designsWhen this definition is used, Clause E.3 from this

manual must also be included.

Burr: A thin ridge or sharp area remaining after cutting, drilling, or punching a material.
Cleaning

Cleanin-Place Cleaning(CIP): The removal of soil from product cootasurfaces in their
process position by circulating, spraying, or flowing chemical solutions and water rinses onto
and over the surfaces to be cleaned. Components of the equipment, which are not designed to
be cleaned in place, are removed from the egeitrito be COP or manually cleaned.

Drafters Note: Insert one of the following statements as the last sentence of C3.1.

Product contact surfaces to be CIP cleaned are inspectable.

(or)

Product contact surfaces to be CIP are inspectable except as sfied in E5.2.2
CleanOut-of-Place (COP) Removal of soil when the equipment is partially or totally
disassembled. Soil removal is effected by circulating chemical solutions and water rinses in
a wash tank, which may be fitted with circulating gp{g).

Manual Cleaning Removal of soil when the equipment is partially or totally disassembled.
Soil removal is effected with chemical solutions and water rinses with the assistance of one
or a combination of brushes, nonmetallic scouring pads sanapers, and high or low
pressure hoses, with cleaning aids manipulated by. hand

Dry Cleaning Cleaning with a vacuum cleaner and/or dry brushes and other tools.

Cleanable or Cleanability The suitability of materials of construction, designda
fabrication required to assure that the equipment can be freed from soil.

14
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C4.1

C5

C6

C7

C8

C9

Co.1

C9.2

C10

Cl1

C12

ClPable The design and fabrication of equipment which allows the equipment surfaces to
be cleaned by CIP methods for a prescribed time and at a prescribed concentraticatef
pressure, and temperature demonstrated to be effective.

Close Coupled Mounting or connecting of components so that the intervening product
contact area separating the components is as short as possible.

Drafters Note: Refer to ClauseE.7.1 for inclusion of appropriate dimensions.

Corrosion Resistant A surface or material which has the property to retain its original
surface characteristics for its predicted service pendten exposed to the conditions
encountered in the environmeftintended use, including contact with product, cleaning and
sanitizing chemicals, steam, or sterilization compounds or solutions.

Dead End An area or space wherein a product, ingredient, cleaning or sanitizing agent, or
other extraneous matter mdye trapped, retained, or not completely displaced during
operational or cleaning procedures.

Drafters Note: Specific dimensions or ratios should be included, as appropriate, in the
fabrication clause

Essential Functional ReasprA condition or fe&ure of design or fabrication that cannot be
modified and is required for the proper operation of the equipment.

Fittings

CIP Fittings. Httings designed to be cleaned while fully assembled. If such a fitting has a
removablgoint, the joint isself-centering, employs a gasket, and the resulting gasketed joint
forms a substantially flush interior surface.

Manually Cleaned Fittings Removable jointfittings of which the design requires
dismantling for manual cleaning.

Inlet: Anopernng that allows product, solutignsteam, or air to enter tleguipment.

Inspectable Designed, fabricated and installed to make product contact surfaces available
for close visual observation.

Drafters Note: The addition of the following or similar phr asi ng, “wi th
use of visual aids (i .e. boroscope or mirr

Mechanical Force Seal The seal established between a flexible rubber, ruiit®eror

plastic material when pressed into a special groavametal or glass component using a
combination of compression, pressure, and the unique geometrical shapes of the joined
materials to create a tight seal at the interface of the materials jimed) conditions of
intended use including processing,atiang, sanitizing, or sterilization. A mechanical force
seal is not intended for routine disassembly for cleaning.
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Ci3

Ci4

C15

Ci16

C17

C18

C19

C20

C21

cz2

C23

C24

C25

Drafters Note: This fabrication process is considered as a form of mechanical force
seal, which is specifically excluded by the definitiofior bond. When this definition is
used,ClauseE.2.1.3 from this manual must also be included

Nontoxic Materials Substances, which under the conditions of their use, are in compliance
with applicable requirements of the FDA.

Normative Terms references, or statements that are mandatory

Opening A hole through the product contact surface of equipment that is unsealed and is
connected to external piping or is open to atmosphere

Outlet/Product Outlet An opening that allows prodtior solutions to exit the equipment.

Perforated ScreensMetal sheets, which have punched, cut, drilled or formed openings or
holes

RecoveredProcess Water Water recovered from operational processes that has been
subsequently handled andé&ted in such a manner that it is considered a safe water supply
by the appropriate Regulatory Agency as described in Appendix D of the RRI€ler to

B4, Reference No..1L

Processing Area A room or area suitable for the manufacturing and packagipgpducts.

Product Milk, milk products or other related product§Dry products or other specific
product types may besubstituted.}

Readily AccessibieA location that can be safely reached by personnel from the floor, other
permanent worlarea or stable platform (permanent or moveable).

Drafters Note: In light of the TPV program, this definition is inappropriate for 3-A
Standards covering small equipment or components. Proper accessibility is to be
addressed in the standards of the edpment on which the components are used.

Readily Removable Designed, fabricatednd installed to bequickly separated from the
equipmentwith or without the use of simple hand tools.

Regulatory Agency The state or local agency having regoigt jurisdiction, or the
validation for compliance (testing, timing and sealing) with legal pasteurization criteria as set
forth in the PMO. (Refer to B4, Reference No.)1

Roughness Average R An arithmetical mean of the absolute values of tiéase profile
departure within a sampling lengtfRefer to B4, Reference No.)2

Safe Water Water from a supply properly located, protected, and operated, and shall be of a
safe, sanitary quality. The water shall meet the standards as desoritiesl National
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C26

c2r

C28

C29

C30

C3l

C3lL.1

Primary Drinking Water Regulation of the Environmental Protection Agency (EPA) (Refer
to B4, Reference N@®) or Category | Reclaimed Process Water as described in Appendix D
of the PMO. (Refer to B4, Reference No.)1

Sanitizing or &nitization A process t@dequately treat a cle@moductcontact surface that

is effective in destroying vegetative cells of microorganisms of public health significance,
and in substantially reducing numbers of other undesirable microorganisms, batitwit
adversely affecting the product or its safety for the consumer. Any process used must be
acceptable to the regulatory agen¢RRefer to B4, Reference No.)4

Drafters Note: When this definition is used, the following normative references are
assoaated with it:

a. 21CFR11®B . ( o )s defir(itiBn»Psanitize from the GMP regs)

b. 40 CFR 152.500 (EP& requirements regarding pesticidal devices that are normally
used onsite to create a chemical [such as ozone]or that deliver a procesas[sidh
light] for the purpose of accomplishing a sanitization process)

Cc. 40 CFR 161.640 (The EPA requirement to demonstrate effectiveness of chemicals that
claim to reduce or mitigate pathogenic micrganisms [including sanitizer claims])

d. 40 CR 180.940 (EP#&s requirements for accepted chemical sanitizers)
Sealed Closed to the penetration of fluids by the application of one or more continuous
welds soldering, brazingcoatings, overlays, encapsulations, adhesives, rubber, Flilkder

or plastic gaskatundercompression, mechanical force sealspresdits or shrinkfits.

Drafters Note: When this definition is used, Clauss E2.13.2 and E11.7 must be
included in the document.

Shadow Areas Obstructed Beas on product contastrfaces where cleaning solutions will
not flow or impinge directly across or on the surface.

Simple Hand Tools A screwdriver, wrench, mallet, or readily available dedicated tool(s)
normally used by operating and cleaning personnel.

Soil: Unwanted organic residue or inorganic matter.

Soldering and Brazing

Soldering A joining process that produces coalescence of materials by heating them to the
soldering temperature and using a filler metal having a liquidus not exceedftig(830°C)

and below the solidus of the base metals. The filler metal is distributed between closely fitted
faying surfaces of the joint by capillary action or by wetting the surfaces of the work pieces.
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C31.2

C31.3

C31.4

C32

C33

C3#4

C35

C36

C36.1

C36.1.1

C36.2

Solder The metal or alloy used as a filler metal daldering, which has a liquidus not
exceeding 84 (450C) and below the solidus of the base metal.

Brazing A joining process that produces coalescence of materials by heating them to the
brazing temperature in the presence of filler metal fpeidiquidus above 848 (450C)

and below the solidus of the base metal. The filler metal is distributed between the closely
fitted faying surfaces of the joint by capillary action.

Brazing Filler Metal The metal or alloy used as a filler metal brazing, which has a
liguidus above 84 (45C0C) and below the solidus of the base metal.

Solution Water or anymixture of cleaning agents, sanitizers and water used for flushing,
cleaning, rinsing, or sanitizing.

Steam or Sterilizing Bda Chambers The spadg) that define the separation between the
sterile area and the naterile area Steam or other sterilizing media is introduc®d these
chambers

Sterilization A process effected by heat, chemicals, or other mechanical thedmestroys
all vegetative bacteria and inactivates relevant bacterial spores of public health concern.

Substantially Flush Mating surfaces or other juxtaposed surfaces that are not more than 1/32
in. (0.794 mm) offset from each other, except foipeline and tubular piping welds which
must meet AWS/ANSI D18.1(Refer to B4, Reference No.)5

Surface Modification (Refer to B4, Reference No) 6

Surface TreatmentsProcesses where chemical composition or mechanical properties of the
existing surface are alteredlhere is no appreciable builgp of new material or removal of
existing material.

Surface treatments include:
Drafters Note: Select onlythe appropriate treatment(s).

Mechanical (grinding, polishing, shot peeniRgefer to B4 ,Reference Nov))
Thermal (surface hardening laser, electron beam)

Diffusion (carburizing, nitriding)

Chemical (etching, oxidation, passivation)

lon implantation

Electropolishing

ouhwNE

Coatings,Overlays and Encapsulation®\ process where a different material is deposited to
create a product ctect surface. There is a build of new material. The coating, overlay,
or encapsulation material does not alter the physical properties of the substrate.
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C36.2.1

C37

C3r.1

C37.2

C37.3

C3r7.4

C37.5

C38

C39

Coating processesclude:

Drafters Note: Select only appropriate process(es).

1. Chemical (conversion coatings except anodizing)

2. Engineeringplating (e.g., EtctrodepositiojRefer to B4,Reference. Nog], gold
plating)

3. Thermal spraying (e.g., flame, plasma, spcay)

4. Physicalvapordeposition

5. Chemicalvapordeposition

Surfaces

Product Contact SurfacesAll surfaces which are exposed to the product and surfaces from
which splashed produdiquids or materiamay drain, drop, diffus@where applicable}, or

be drawn into the product or onto product contact surfad&irfaces that come into
contact with product contact surfaces of packaging materials may be included in this
definition for someequipment.}

Solution Contact SurfacesAll interior surfaces of the equipment or system, including
associated piping, that are used for supplying and recirculating cleaning and/or sanitizing
solutions, except those used to supply concentrated cleaning and sanitizing chemicals from
bulk storage tohte point of chemical addition.

Nonproduct Contact Surface#\ll exposed surfaces from which splashed product, liquids, or
other materials cannot drain, drop, diff{séhere applicable} or be drawn into or onto the
product, product contact surfacepen packages, or the product contact surfaces of package
components.

Processing AirContact Surfaces Surfaces in contact with filtered air prior to coming in
contact with the product, commencing at the fiframe of the final air filter and eding at
thefirst downstream product contact surface.

Exhaust Air Contact SurfacesSurfaces of air ducts, plenum chamber(s) (if provided), and
appurtenances from the final product contact surface to the exhaust stack discharge.

Unitized The connection, assembly, or attachment of functional-wts to form a
complete machine.

{Add definitions asneeded}
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D

D1

D11

D1.1.1

MATERIALS
Product Contact Surfaces

All materials having product contact surfaces shall be of such composition as tdhetain
surface and conformational characteristics when exposed to the conditions encountered in the
environment of intended usmcluding cleaning and sanitization treatmémt sterilization

{If optional parenthetical words are used, also seels}.

Drafters Note: When appropriate for the document being prepared,* Solution Contact
Sur f aoc“elsi”r  C aurfaces’ any b8 added to the heading.

Metals

Product contact surfaces shall be of stainless steel conforming to the applicable compositi
ranges established by ASTM A 9859 AIST Stainless Steels: A Steel Products Mafwal
304/304L and 316/316L (Refer to B4, ReferencesNand No.10) or corresponding Alloy
Casting Institute (ACI) types (Refer to B4, Reference Ng.or metal(Referto Appendix,
Sectionl) which under conditions of intended use is at least as corrossstarg as 304
stainless steelndis norabsorbent

Drafters Note:When necessary and appropriate, add
and then include the folbwing optional D.1.1.1.1.

D1.1.1.1 {List applications} may be made of stainless steel of AIST 302, 303, 400 series, or other

nontoxic, nonporous metal whichas adequate corrosion resistance for the intended
application.

D1.1.1.2 Alloys containing leadeachable copper, or other toxic materials shall not be used.

D1.1.1.3 Where welding is involved, the carbon content of the stainless steel shall not exceed 0.08%.

D1.1.2

D1.13

D1.14

D1.15

{List applications} may be covered by a coating of electroless nickel alloy.efRefB4,
Reference Numbek2 andAppendix, Sectior3.)

{List applications} may be made of nontoximetal(s) that have their product contact
surfaces modified by coating(s).

Solder, when used, shall be gotit silvercontaining solder anshall be corrosion resistant,

free of cadmium, lead and antimony, and shall not impart any toxic substance to the product
when exposed to the conditions encountered in the environment of intended use, including
cleaning and sanitization treatméat sterilization). {If optional parenthetical words are

used, also seE16.}

Brazing filler metal, when used, shall be gold, nickel/chrome or sigrtainingmetals
(sometimes referred to as silver solder) and shall be corrossistant, free of cadmnin,
lead and antimony, and shall not impart any toxic substance to the product when exposed to
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D1.2

D1.2.1

D1.2.2

D1.23

D1.24

D1.25

D2

D2.1

the conditions encountered in the environment of intended use, including cleaning and
sanitization treatmerfor sterilization). {If optional parenthetical wordsare used, also see
E16.}

Nonmetals

Rubber and rubbdike materials may be used fdall required application(s) including
coatings} and when used for the specified application(s), shall conform to the applicable
provisions of 3A Sanitary $andard, Number 18

Plastic materials may be used f@ll required application(s) including coatings} and
when used for the abowapecified application(s), shall conform to the applicable provisions
of 3-A Sanitary Standard, Number-20

Adhesives used for bonding rubber and rubiker materials, bonding plastic materials, and
bonding of carbon or ceramic seal components shall be nontoxic. Adhesives shall comply
with 21 CFR 175 Indirect Food Additives: Adhesives and Components of Ggat{Refer

to B4, Reference Nd.3).

Carbon and ceramic materialsndluding tungsten carbidejnay be used for{list
applications} and when usedshall be inerthonporoushontoxic, nonabsorbent, insoluble,
resistant to scratching, scoring, ansitartion when exposed to the conditions encountered in
the environment of intended use, including cleaning and sanitizing treatfoent
sterilization). {If the optional parenthetical words areused,refer to E16.}

{Additional materials may belisted asneeded}

Nonproduct Contact Surfaces

All nonproduct contacsurfaces shall be of corrosioesistant material or material that is
rendered corrosion resistant. If the surfaces are coated, including painted surfaces, the
coating shall adher All nonproduct contact surfaces shall be relatively nonabsorbent,

durable, and cleanable. Parts removable for cleaning having both product contact and
nonproduct contact surfaces shall not be painted.
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E FABRICATION OF PRODUCT, SOLUTION, AND AIR CONT ACT SURFACES

Drafters Note: The E heading terms *“Solution” anc
deleted, as appropriate, for the equipment or systensovered by the document being
developed

Note: The illustrations shown in this Fabrication Clause are not to be interpreted as
engineering drawings to be followed precisely. The illustrations are presented only to
visually represent an example of requirementslescribed in the associated paragraph.

Drafters Note: The above “Note:” i 3A Standartd e Ac¢cepted ude d
Practice in which illustrations are included in the Fabrication Clause Refer to all
visual representations included as an “

engineering drawings, which show precise dimensions, component plagent, and
tolerances. lllustrations should be included in the FabricationClause when they are
considered appropriate to visually clarify an example of a criterion. When the
illustration represents a concept for which more than one design will satisfy, pcede

the i1llustration(s) with the parenthetica
exampl es) " . When illustrations are more
system configurations, generalized proprietary illustrations, etc., they shoulbde placed

in the appendix.

Select only the following paragraphs that apply to the document being prepared.
Additional paragraphs should beincluded when needed for the specific -& Sanitary
Standard or 3-A Accepted Practice under development or revision Adjust the
numbering sequences as necessary.

El Surface Texture (Refer to Appendix, Sectio?)

El.1l Surfaces, including fabricated, weldedlderedand brazegbints, shall be at least as smooth
as a 32vin. (0.8nm) R, finish and shall be free of pits, folds, crevices, and cracks in the final
fabricated form. (Refer to Appendix, Secti@®y except that:

Drafters Note: If the document being prepared allows for rougher surfaces for
specified applicatiors , an “except that” statement and
added. These exceptions may be proposed for filter materials, membranes, product
release surfaces, etc.

E1.1.1 Welded snitary tubing jointsshall have no incomplete penetratidoe free 6 pits, folds,
crevces, cracks, and misalignments; andy have an aweldedinterior surface finish as
per AWS/ANSI D181 (Refer to B4, Reference No).5The weld discoloration in the -as
welded condition shabbe eithemweld No.1, 2, or3, asshown inAWS/ANSI D182 (Refer to
B4, Reference No.)or weld Nol, 2, 3, 4, o6, asshown in EHEDGGuideline35. (Refer to
B4, Reference No. 14).

E1.1.2 Soldered and brazed joingdall be visually free of surface cracks, crevices, pits and have a
smooth fullyfused surface.
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E2 Permanent Joints
E2.1 All permanent joints in metallic surfaces shall be continuously welded, except that:

E2.1.1 Nontoxic soldering or brazing filler materials may be used for attackirsgy all
application(s)}.

E2.12 Press fits (forcefits, or shrinkfits) may be used to produce crevitee permanent joints
only when neither weldingsoldering nor brazings practical. Joints of these types may only
be used to assemble metallic parts having circular sexgsons, free of shdders or relieved
areas. Presftting may be used foflist all application(s)}. (Refer to B4, Reference No.15.)
(See the following illustrations of acceptable prhiss)
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Drafters Note: If it is necessary to provide for press fitting of dissnilar materials, add
“excep't ttohatthe above paragraph and then ado

E2.12.1 If pressfit procedures are to be used for mdtaplastic or plastig¢o-plastic joints,
supporting documentation shall be available to aestrate the jointssuitability. The
tightness of the predg shall be validatedduring the design phase demonstrate that there
IS no migration past the seal under the intended conditions of uskhis shall be
accomplished by using EHEDGuideline 2, A Method for Assessing the {place
Cleanability of Food Processinggdipment(refer to B4, Reference No. L16r othertest
methods) acceptable to the regulatory agency

E2.1.3 A mechanical force seal may be used{iist all application(s)}. The ightness of the seal
shall be validated to demonstrate that there is no migration past theltealhterior of the
gasket groove shall be designed so the groove is inspectable and cleanable when the gasket i
removed.

E2.13.1 The manufacturer shall pvide a field replacement procedure for the mechanical force seal
that has been validated to the original installation tightness to prevent liquid penetration past
the seal

E2.13.2 The surfaces behind mechanical force seals shall be easily cleanalms@ewable or the
impermeability of the seassemblyshall be established by an appropriate test.

E3 Bonded Materials

E3.1 Rubber and rubbdike materials, plastic materialand carbon or ceramic seal component
materialsmay be bonded. The bond dHa¢ continuous and mechanically sound. The rubber
and rubbetike material, the plastic materjabnd carbon or ceramic seal component
materialsshall not separate from the base material to which it is bonded when exposed to the
conditions encountered the environment of intended use, including cleaning and sanitizing
treatmen{or sterilization). {If the optional parenthetical words areused,refer to E.16.}

E4 Coatings

E4.1 Coatings, when usedhall be continuous andree of delamination, pittinglaking, spalling,
blistering, or distortion when exposed to the conditions encountered in the environment of
intended use, including cleaning and sanitizing treatifaardterilization). {If the optional
parenthetical words areused,refer to E.16.}

E5 Cleaning and Inspectability
E5.1 Equipment intended for COP or manual cleaning shall be designed and fabricated so all
product contact surfaces are readily accessible and inspectable either when in an installed

position or when removed. Junctures betweemponents may or may not be gasketed or
sealed. All demountable appurtenances shall be readily removable.
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ES5.2

E5.2.1

E5.2.2

ES.3

E5.4

E6

E6.1

Equipment intended foCIP cleaning shall be designed and fabricated so all product contact
surfacesincluding all norremoved appurtenangecan be CIP cleanedJunctures between
components shall be sealed or designed for manual or COP cleaning.

All CIP cleaned surfaces, including all nroemoved appurtenances, shall be readily
accessible and inspectable. All demountable appurtesashall be readily removable.

Drafters Note: Someequipment may have largeappurtenancesthat are designed for
CIP cleaning and do not require frequent dismantling. Theseappurtenancesmay be
identified as being “removalbel”e” fr artehgeuri rtehda

When cleanability by CIRlist applications} has been documented and accepted by the
regulatory agency, the design shall provide that represensatifeces are readily accessible
and inspectable.

Drafters Note: Include E5.2.2 orly when the reference to thisclauseis included in C3.1
and the CIP cleanability of the equipment specified has been documented and accepted
by the Regulatory Authority.

Surfaces, including appurtenances, not designed to be CIP cleaned shalllpaceasdsible
and inspectable when either in an installed position or when removed. All demountable
appurtenances shall be readily removable.

When parts having product contact surfaces are too large or heavy for manual handling,
appropriate mecharal means for handling shall be provided by the fabricator or user.

Draining
Surfaces shall be sedfraining except for typical clingage adherence.

Drafters Note: Additional specifications, such as those for slope or pitch, or a
qualifying phr as e (for exampl e, “when properly
preferred criterion is for equipment to be selfdraining. However, it is recognized that
some designs cannot meet this criteria and may be designed to be drainable or large
equipment may hase portions that are selfdraining or drainable. Select the
appropriate alternate paragraph for inclusion in the document. Do not include all
criteria paragraphs in the same document.

Alternate Paragraph 1

Surfaces shall be drainable and provided wiifficient drain points so the equipment can be
drained.

Alternate Paragraph 2

Surfaces shall be sdlfraining except for typical clingage or adherence éhst all
application(s)} may be made to be drainable with sufficient drain points so the equipment
can be drained.
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E7 Fittings and Valves

Drafters Note: This clauseshould not be included unless there is a very specific reason
necessary to clarify the application of the 3\ Sanitary Standards listed in Clause B,
Normative References. An example wodl be to specify a leak detection outlet valve
dimension for a vat pasteurizer,for instance, They shall be designed to be attached to

a pasteurizer so that the combined length of the valve inlet passage in the valve body

and of any passage of correspondgdiameter in the pasteurizer does not exceed the

di ameter of the passage in the valve."’ Ot
as appropriate.

E7.1 When components are close coupled, the intervening product contact surfaces shall be the
lesser of
1. Twice the nominal diameter or cross section of the mating surfaces, or

2. A maximum of 5.0 in. (127 mm) as measured from the outer shell of the vessel to the
point at which product is stopped by a valve seat or fitting cap.

Drafters Note: lllustrat ions should be added as appropriate, to deict the close
coupled dimensions.

ES8 Temperature-Sensing Device Connections

E8.1 A producttemperaturesensing device, if provided, shall be located so any heating or cooling
jacket does not influence the dewic

E8.2 If the fitting for a temperatureensing device does not pierce the lining, either

1. The temperatursensing element receptacle shall be securely attached to the exterior of
the lining, or

2. Means to attach temperattgensing elements securelyttee exterior of the lining shall
be provided.

E8.3 The fitting for a temperatureensing device intended for sensing processing or holding
temperature in a vessel shall be located no higher than the 20% capacity level of the vessel.

E9 Instruments
Drafters Note This clauseshould not be included unless there is a very specific reason

necessary to clarify the application of the standards listed irClause B, Normative
References.
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E10 Sanitary Tubing

Drafters Note: This clauseshould not be included utess there is a very specific reason
necessary to clarify the application of the standards listed irClause B, Normative
References.

E1l1l Gaskets, Gasket Retaining Grooves, {@ings and Seals
E11.1 Gaskets shall be removable or bonded.

E11.2 Grooves in gskets shall be no deeper than their widgithess the gasket is readily removable
and reversible for cleaning.

E11.3 Gasket retaining grooves for removable gaskets shall not exceed 1/4 in. (6.35 mm) in depth
or be less than 1/4 in. (6.35 mm) wjdexcept hose for Grings with crosssection
dimensions 1/4 in. (6.35 mm) or smaller, and those provided for in theSanitary
Standards referenced @lauseB, Normative References (except that:)

E11.3.1 {Provide additional exceptions ifnecessary.}

E11.4 Gaslets between flat sealing surfaces shall be substantially flush with the product contact
surfaces. Theguncture shall create a crevibee joint, without any unsupported gasket
material.

E11.5 Surfaces with two or more-@ngs or seals in a row betweeroguct contact and nonproduct
contact surfaces shall have a ledtection port between them that is open to the atmosphere
and visible to the operator, unless this area is designed for manual or COP cleaning. The
leak-detection port shall be a minimum D8 in. (3.18 mm) in diameter.

Drafters Note: In some standards, leak detection may be required between these two
gaskets even when they are designed for manual cleaning.

E11.6 Gasketed joints employing recess@dings or seals which are intended folPGshall be
substantially flush so that some of tlering or seal surface will be partially exposed to
cleaning solutiongSee following illustrations of examplgs

Drafters Note: Wh e n E11.6 is used, i nclude the d:¢
the definitions clause.
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Hard to clean recessed sead
location. (Not acceptable fo
CIP cleaning. Not

substantially flush. Must be
disassembled for cleaning.)

"_\_\_‘_‘—\—\_\_ .
. Reressad O-xing

Product Side

a———""  Expozed Oring

Easy to clean by CIP;
substantially flush.

HARD TO CLEAN RECESSED SEAL LOCATION

(NOT ACCEPTABLE FOR CIP CLEANING. MUST
BE DISASSEMBLED FOR CLEANING)

Product Side

Note Mating orjuxtaposed product surfaces
not more than 1/32 in. (0.80 mrojf-set.

_ :
\ EASY TO CLEAN BY C.L.P.
\\ \\ { SEAL LOCATED AND COMPRESSED TO FIT FLUSH
) OR WITH SLIGHT BULGE )

E11.7 The surfaces behind removable gaskets shall be easily cleanable and inspectable.

E12 Radii

E12.1 The radii where the head(s) and the side wall(s) of a tank or vessel join shall be a minimum
of 3/4 in. (19.0 mm).
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E122

E12.2.1

E12.2.2

E12.2.3

E12.2.4

All angles of less than 13%hall have radii of at leagprovide suitable numbers, 1/4 in.
(6.35 mm) or 1/8 in. (3.18 mm)}except that:

Drafters Note: The preferred base criterion is for radii to be a minimum of 1/4 in.
However, it is recognized hat some designs cannot meet this criteria and may need the
smaller 1/8 in. radii criteria. Select the appropriate baseadii criteria for inclusion in
the document. Only one base radis should be shown for each A document, but
exceptions can be madesee the following E12.2.1 though E12.2.6

Smaller radii may be used félist all application(s)}. Such radii shall be at least 1/32 in.
(0.794 mm).

The radii in grooves in gaskets or in retaining grooves for removable gaskets shall be
minimum of{1/8 in. (3.18 mm) or 1/16 in. (1.59 mn}) except for retaining grooves for-O

rings with a cross section dimension 1/4 in. (6.35 mm) or smaller, and those provided for in
the 3A Sanitary Standards referenceddlauseB, Normative References.

Drafters Note: The preferred criterion is for these radii to be a minimum of 1/8 in.
(3.18 mm). However, it is recognized that some designs cannot meet this criteria and
may need the smaller radii criteria. Select the appropriate base radii criteria for
inclusion in the document. Do not include both criteria in the same document.

Radii in retaininggrooves for standard circular cross sectionn@s shall be as specified in
the Table bele (Refer to B4, Reference No. dnd B4, Reference NA§).

O-Ring O-Ring O-Ring Minimum
Cross Cross Cross Groove

Section, Section, Section, Radius

Nominal Actual Actual

(AS 568) (AS 568) | (1ISO 36011)

1/16 in. 0.070in. 1.80mm (8;211?nm)
3/32 in. 0.103in. 2.65mm (Sj%gln{’r‘ﬁ)
18 in. 0.139in. 3s5mm | O Smm
3/16 in. 0.210in. 5.30mm (9;886?“'#,-)
14 in. 0.275in. 7.00mm (8;884521-)

Radii in gasket retaining grooves and seats for seals with a nonstandard circula, squar
rectangular, or other shaped cross sectienn® with the shorter dimension 1/4 in. (6.35
mm) and smaller shall be those radii closest to the standard circular cross setigra®
specified in E12.2.3. To determine minimum radius in the retainimggoove for a
nonstandard @ing, compare its crossection dimension witlthose shown in column 2 of

the |ble above, determine whickalueis closest, and use the applicable minimum groove
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radiuscorresponding with that valueFor a square @ng, use tle flatto-flat side dimension
for comparison. For a rectangular or other shapeoh@ use the dimension that will fit into
the retaining groove.

E12.2.5 There are no minimum radii requirements for soldeyetirazedjoints, or for the product
contact unctures opress fits

Drafters Note: Use the above exception(s) only when the Standatzking developed
specifically provides for soldered or brazed joints and/or press fits (Refer to Clause
E2.1.1 or E2.12)

E12.2.6 There are no minimum radii regqaments for the product contact junctures of flat sealing
surfaces. (See following illustrations of examples

Drafters Note: No special fabrication provision is needed to allow use of flat sealing
surfaces; therefore this exception is appropriate for ap 3-A Sanitary Standard where
flat sealing surfaces might be utilized. Flat sealing surfaces shall be easily inspectable
and readily removable for COP or manual cleaning.
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E12.2.7

E12.28

E12.2.9

E12.2.10

E12.3

There are no minimum radii requirements for exposed sanitarydthes@ept for the knuckle
thread, DIN 405, provided fon ClauseE13.1.1.

Drafters Note: Use the above exception only when the/® Standard being developed
will provide for exposed threads under the special provisions of option, £lauseE13.1.

Gasket retaining grooves for bonded gaskets are not subject to width, depth, or minimum
radii requirements.

Drafters Note: When the above criterion is added to the standardClauses C12, D1.23,
and E3.1 must also be added.

When the sheet madtthickness of one or both parts joinisd3/16 in (4.76 mm) or less, or in
the case of round bar stock, the diameter of one or both parts joined is (&2mm) or
less, the minimum radii of fillewvelds shall be at least 1/8 ({3.18 mm).

Drafters Note: This clauseshould not be used unless E12.2 specifies th&l in. base
criterion .

There are no minimum radius requirements for retaining grooves for mechanical force seals
defined in A2, or for the juncture between product contactasies and the exposed part of
an Oring.

On a machined component when a radius in a 90° corner is replaced with a pair of 135°
angles, the distance between the corners (the hypotenuse of the resulting isosceles right
triangle) shall be no lessthan/ 32 i n. (0.794 mm) ffolowing he d
illustration
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Drafters Note: The above option for replacing the radius with machined angles is not
restricted to only fittingsasshownin the illustration (preided the angle is inspectapland
should only be used when the required base radius 08-theStandardbeing developed
cannot be properlinserted due to restrictions @vailable space, thickness of the material,
interference with the proper fitting of a gasket, or on small atifmal size components.

E1.13 Threads
E13.1 Option 1 There shall be no exposed or enclosed threads on product contact surfaces.
Option 2 Use of threads is not recommended and threads should not be used when other

means of attachment is available. Wimenacceptable alternative is available and
threads are required for essential functional reasons, the following criteria shall

apply:
E13.1.1 Exposed Threads

E13.1.1.1 Where exposed threads are necessary for attaflghgpplications}, the threads sl be of
sanitary design conforming to one of the following illustrations:
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1. ACME Thread conforming to the followinfustration

g 2
EXTERNAL THREAD
DIMENSIONS
Size Acme P Q Pitch Tolerance
Threads Dia. P,Q & P.D.
per in.
1 8 1.317 | 1.462 | 1.3995 | +.000 /-.018
11/2 8 1.849 | 1.994 | 1.9315 | +.000 /-.019
2 8 2.381 | 2.526 | 2.4635 | +.000 /-.020
2% 8 2.913 | 3.058 | 2.9955 | +.000 /-.021
3 8 3.445 | 3.590 | 3.5275 | +.000 /-.022
4 6 4509 | 4.695 | 4.6120 | +.000/-.025
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INTERNAL THREAD DIMENSIONS

Size Acme P Q Pitch Tolerance
Threads Dia. P,Q & P.D.
per in.

1 8 1.352 | 1.497 1.4145 +.018 /-.000
11/2 8 1.884 | 2.029 | 1.9465 +.019 /-.000
2 8 2416 | 2.561 2.4785 +.020 /-.000
21/2 8 2.948 | 3.093 | 3.0105 +.021 /-.000
3 8 3.480 | 3.625 | 3.5425 +.022 /-.000
4 6 4544 | 4.730 4.6270 +.025 /-.000
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2. The American Standard Stub Acme Thread conforming to the folloMurstyatiors:

American Standard Stub Acme Thread

P =PITCH P=1T.P.

S.D. = SINGLE DEPTH S.D=0433xP
T.F. =TOP FLAT T.F.=0250x P
B.F. = BOTTOM FLAT B.F.=0.227x P

T.P.l. = THREADS PER INCH

The thread angles shall be not less thana@ with not more than 8 threads to the inch
(25.4 mm), nor less than 5/8 in. (15.9 mm) major basic diameter.

Trapezeoid Thread DIN1032

...

% ﬂ%/// 7, ﬁé i
:i PI::phth o threac H=05x%x>
b— Top / Bottom flzt b-037xF
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4.

E13.1.1.2

E13.1.1.3

E13.1.2

E13.1.2.1

E13.1.2.1.1

E13.1.2.1.2

Knuckle Thread DIN4OS

e
<§§
_

w7 7 A)>//
i %%\%?/ / ///’

f/ /// . ,f//

P=Mtch

H= Depth of th-cad H4=0£ExP

M= Radius M=024x2

The length of a nut, if used on any of threads described in E13.1.1.1, shall not exceed 3/4
of the basic thread diameter. The nut shall be of the open type.

Equipment components with exposed threadsdescribed aboyehall be designed for
manual or COP cleaning.

Enclosed Threads

Where enclosed threads are necessary for attaghstgapplications}, the enclosed
threads shall conform to all of the following:

The enclosed thread assembly shalldesigned for CIP cleaning.

The threads shall be sealed from the product by means oframg,(yasket or similar
type seal.

E13.1.2.1.2.1The seal shall have a controlled compression by means of a positive stop.

E13.1.2.1.2.2The tightnss of the seal shall be validated to demonstrate that there is no migration past

the seal under the intended conditions of use. This shall be accomplisheBwsipgan
Hygienic Equipment Design Group (EHEDGUuideline2, A Method forAssessing the
In-place Cleanability of Food ProcessingEquipment(refer to B4,Reference No. J)6or
other validated applicable test method.

Drafters Note: If EHEDG Guideline 2 does not apply, other appropriate validated
methods may be substituted.

E13.1.2.1.2.3The manudcturer shall provide seal replacement procedures and frequencies that will

E13.1.2.1.3

E13.1.2.1.4

ensure bacterial tightness. (See Appe®dix
Enclosed threads shall be cleanable and drainable.

The manufacturer shall provide validated cleaning pro@=dshould the area behind the
seal become soiled. (See Appenélix
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E1l4

El4.1

E14.1.1

E14.1.2

E14.1.3

E14.2

E14.3

E15

E15.1

E15.2

E153

E15.4

E15.5

E15.5.1

E15.6

Perforated Surfaces

Perforations in surfaces félist applications} may be round, square, rectangular or crescent
shaped.

If round, the holes shall be at leas32in. (0.794 mm) in diameter.

If square or rectangular, the least dimension shall be at least 0.02 in. (0.51 mm) with corner
radii of no less than 0.005 in. (0.13 mm).

If crescentshaped, the opening shall be at least 0.004 in. (0.10Pwidw at the widest part

and the perforations shall be at least 0.02 in. (0.508 mm) long. Internal angles of the
perforations shall be well defined and free of crevices. One side of the perforated component
may have machine mark indentations around pédorations. The other side may have
projections around the perforations, together with shallow open grooves between the rows of
perforations.

All perforations shall be free of burrs.

Surfaces with perforations smaller than 1/32 in. (0.@®d) shall be readily accessible and
be designed for CIP cleaning.

Coil Springs
Coil springs shall be made of round crssstion stock.

Coil ends of springs intended for CIP shall not be modified to produce a flat mounting
surface.

When used, modified coil esderminating with ears or takhall not be modified to produce
square or rectangular shaped ears or tabs.

Coil springs under compression conditions of intended use shall not eliminate all spacing
between the coils. lere shall be a minimum of 1/32 {{©.794 mm)space between each coil
when under compression or the spring shall be designed for COP or manual cleaning.

Coil springs shall have at least 3/32 in. (2.38 mm) spacing between coils, including end coils,
when the spring is in the relaxed condition except that:

Springs less than 1 in. (25.4 mojtside diameter may hagpacingbetween coils of less

than 3/32 in. (2.38 mm) when the spring is in the relaxed condition and, when under
compression, soe spacingshall remainbetween the coils. Such springs shall be intended
for COP or manual cleaning.

A spring may have point contact at tt@l endsand at intermediate coils with retainer rings,
inclusive of axial contact with rotating shafés required for torque transmission.
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E15.7

El6

El61

E162

E1l7

El7.1

E17.2

E18

E18.1

E18.2

E19

E19.1

All applications and assemblies using coil springs shall be designed, fabricated, and installed
to make product contact surfaces available for close visual observation when either in an
installed position or wheremoved.

Drafters Note: If special requirements for spring design are necessary for proper foe
application or alignment, show criteria and/or an illustration in this location. Add
wording requiring cleanability documentation for any spring design diferent from the
shown preferred design.

Sterilizing Chambers

Sterilizing chambers which utiliz&éeam or other sterilizingnediashall be constructed so the
interior surfaces are inspectable.

Seal(s) of sanitary desigshall be provided étween the product contact surface(s) and the
steam or other sterilizing med@amber.

Shafts
Shafts that pass through a product contact surface above the product level shall be designed

to provide means to prevent the entrance of contamitiamasgh the portion of the opening
surrounding the shaft.

Shafts that pass through a product contact surface below the product level or designed to be
located outside a processing area shall have a patifesseal of sanitary design that is
readly accessible and inspectable.

Bearings

Bearings having a product contact surface shall be of duticated or produelubricated
type.

Lubricated bearings, including permanently sealed types, when used, shall be located outside
the product contact surface with at least 1 in. (25.4 mm) clearance between the bearing and
the nearest product contact surface and such clearancbesbalén for inspection.

Openings and Covers (Other Than Personnel Access Ports)

Drafters Note: For Personnel Access Portsadd a Normative Referencefor 3-A
Sanitary Standard Number 84.

Openings through a product contact surface shall have permanently attached sanitary
connections or shall be flanged outward at least 3/8 in. (9.52 mm).
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E19.2

E19.3

E20

F1

F1.1

F1.2

F1.3

F2

F2.1

F2.1.1

F2.1.2

F2.1.2.1

All nonpermanently attached sanitary pipelines, agitators, and other appurtenances entering
vertically through a product contact surface shall be fitted with a sanitary umbrella deflector
that overlaps the edges of the outward flanged opening to prevenéntr@nce of
contaminants.

Other openings shall have removable covers, which shall be pitched to the outside, and be
downwardly flanged to make close contact with the edges of the outwardly flanged openings
in the product contact surface.

Agitators

Drafters Note: This clauseshould not be included unless there is a very specific reason
necessary to clarify the application of the 3\ Sanitary Standards listed in Clause B,
Normative References.

FABRICATION OF NONPRODUCT CONTACT SURFACES

Surfaces

Exposed surfaces shdiave relatively smooth finishesd be relatively free of pockets and
crevices.

Knurled surfaces shall not be used.

Internal surfaces of motors are not considered exposed surfaces. Motors shall beriacated i
manner to prevent cooling fan airflow from blowing directly onto exposed products or
product contact surfaces.

Joints

Permanent joints subject to product residue shall be continuously welded. Welded junctures
do nd require grinding or pollsing {and if other nonproduct contact surface areas are
required to be ground and polished, such as the breast to the shell of a vessel, list the
exception here}except that:

Where welding is not possible for functional or safety reasons, boltets jmay be used.
When braces or frames are hollow, the integrity of the braces or frames shall not be
compromised by drilling into the hollow interiors. If bolting is required, welded studs to the
exterior or fully welded sleeves shall be employed.

Recessed socket head bolts shall not be used, except that:
Recessed socket head bolts may be ,ysevided they are away from any product contact

surfaces, are shielded from any product residues and mounted so that the socket heads drain.
Recessed socket head bolts may be used on rotating horizontal shafts.
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F2.1.3

F2.1.4

F3

F3.1

F4

F4.1

F5

F5.1

F6

F6.1

F6.1.1

F7

Fr7.1

F7.2

F7.3

Fr7.4

F7.5

Rivets shall not be used, except on the nameplates of gear reducers, pneumatic cylinders,
hydraulic cylinders, motors, electrical enclosyrastrument transmitter housindslelete or

list other components as appropriatg

When external lap joints for sheathing over insulated areas are used, they shall be overlapped
downward and overlapped joints shall be seaigidgsuitable sealantsetweenthe mating
surfaces

Coatings

If the framework and exterior panels of the equipment are not made of corrosion resistant
metal they shall be painted or coatedVhen coatings are used, they shall be free from
delamination, pitting, flaking, spalling, blistering, or distorti when exposed to the
conditions encountered in the environment of intended use, including cleaning and sanitizing.
Cleaning and Inspectability

Surfaces shall be designed and fabricated to fa@litleaning and inspectabiliyd shall be
relaively free of areas where liquids or product residues can accumulate and not be cleaned
out.

Draining

Surfaces shall be designed to minimize the pooling of liquids and to insure that liquids
cannot drain into the product or onto product corgadiaces.

Threads

Exposed threads shall be minimized. The exposed threads shall not exceed one half (12) the
nominal diameter of the thread, except that:

Threads that are subject to routine product spthsing processing and cleaningafihbe
covered by an enclosed nut.

Service Piping and Lines
Exposed braided coverings cables or hoses shall not be used.

Electrical and utility connections shall be as remote as practical from the product contact
areas of the equipment.

Exhaust air from pneumatic equipment shall be piped away from product contact surfaces.

Components using machinery fluids (e.g. luéticg, hydraulic and signal transfer fluids)
shall be installed to prevent fluid ingress into the produontw product contact surfaces.

Hose clamps of the worm gear type shall not be used.
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F8

F8.1

F8.2

F8.3

F8.4

F8.5

F8.6

F9
Fo.1

F9.2

F10

F10.1

F10.2

F10.3

Panels,Doors, or Access Ports

Panels doors, or access por&hall be provided to allow access to the interior of the
equipment.

Panels doors, or apess portshall be constructed in a manner that will prevent the entrance
of contaminants.

Panels and doors having both a product contact surface and a nonproduct contact surface
shall meet the fabrication criteria of a product contact surface.

The use of hinges, wing nuts, latches, and similar -epsyping fastening devices are
recommended to allow easy access without special tools.

Any hinges, wing nuts, latches, and similar eapgning fastening devices used shall be
attached so as minimize the use of fasteners and the creation of cracks and crevices.

Hinges shall be of a sanitary design that can be readily disassembled. Continuous-or piano
type hinges shall not be used on the equipment or its control cabinets unless gastaren
located at least 18 in. (457 mm) from any product contact surface.

Guards and Other Safety Devices

Guards required by personnel safety standards shall be remdwabliew cleaning and
inspection of the equipment. Guards shall be dedigneminimize the accumulation of
debris and liquids.

{Additional devicesmay belisted.}

Supports

Drafters Note: Select the followingclaus€s) that apply.
Supports made of hollow stock shall be sealed.

Leg ends or feet shall lemooth with rounded ends or, if flat, suitable for sealing to the
floor.

Casters, if provided, shall be of sufficient size to provide a clearance between the lowest part
of the basef the equipmenand the floor of at least 4 in. (102 mm@astersshall be easily
cleanable, durable under conditions of intended use, including cleaning and saritidiodg

a size that will permit easy movement of ggpiipment.

Drafters Note: Greater clearance may be required for large equipment.
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F10.4

F10.5

F10.6

F11

F11.1

F11.2

F11.3

If equipmenis to bemounted on a slab or island, the bakthe equipmenshall be designed
for sealing to the slab or island surfaceAlso, information shall be provided to the user
about construction requirements for the slab or island. See Appendix 9.

If mounted directlyon a wall or column, the area of attachment of ¢geipment to its
mounting surface shall be designed for sealing to the wall or column. If the equipment is
designedo be mounted offset from wall or columnthere shall bat leasta 4 in. (102 mm)
clearance between the outside ofélq@ipment and the wall or column.

Drafters Note: Other suitable methods of support or mountingof equipment may be
necessary and should be considered.

Supporting structures, braces, catwalk&irs, and handrails are not considered as
nonproduct contact surfaces of the equipméent are considered as part of the building
structure.

Drafters Note: Clause F10.6 is appropriate for large multilevel equipment, such as
spray drying systems, instatizing systems, and evaporators, where supports, braces,
catwalks, stairs, etc. are usually the responsibility of plant management and the
building contractor. For smaller equipment where supports, steps, small decks,
handrails, etc. are usually suppliedby the equipment manufacturer, Gause F10.6
should be rewritten to clearly show the construction requirements and the party
responsible for compliance. Details may vary considerably depending on the
equipment.

Name and Information Plates

Name ad information plates, when used, shall be continuously welded or effectively sealed
to the equipmenexcept on components listed@auserF2.1.3where rivets are allowed

Non-metallic, adhesivacked name and information plates are also acddpta

An information plate, when necessary to convey special information, shall be attached in
juxtaposition to the nameplate. Alternatively, folowing information may appear on the
nameplate:

Drafters Note: As appropriate, one or more informaion plate statements may be
required. The information plate statements may be dictated by the requirements in
individual standards. Some examples appear below.

1. Maximum temperature and pressure at whichetiiggpment can be operated.

2. A statement Hat, to prevent corrosion or damage, the recommendations of the
manufacturer shall be followed with respect to time, temperature, and the concentration
of specific cleaning solutions and chemical bactericide.

Drafters Note: This is of special importancewhen optional metals are used that are
susceptible to acid cleaners.
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3. fiThis equipment * designed fbeatsterilizationo

* Insert one of the following:
(a)so 0
(b) Ais noto

4. fiThe insulation of this vessel complies with the requirements forragetdak to be
installed * a building. o

* Insert one of the following:
( a whollyfwvith i n o
(b) Apartially outside ofo

5. fiThe agitator of this storage tank is designed so that the portion of agitator shaft outside
of the storge tank * in a processirgr e a . 0

* Insert one of the following:
(a) fdoes not have to bebo
(b) Amust beo

6. This vessel is designed féevery day or every other day} pick-up. Maximum rate at
which milk can enter this tank and meet the cooling requirements ofgh&ahitary
Standard forFarm Milk Cooling and Holding Tanks, Number -18 {number} U.S.
gal/hr {number} L/hr). When milk enters the tank at the maximum rate, the minimum
condensing unit capacity #&umber} BTU/hr at {number} F ({number} kJ/hr at
{number} C) sucton temperature{The BTU (kJ) capacity specified is to be at the
saturated suction temperature designated by themanufacturer.}

7. Thi s equi pment requires manual cleaning
recommendations

8. NThi s e q desiged efart CIP * cleaning. Clean in accordance withe th
manufacturerdés recommendati on. 0

* Insert one of the following:
(a) Ai soO
(b)) s Mmoto

F12 {Additional nonproduct contact surface fabrication criteria may be added asneeded.}
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SPECIAL CONSIDERATIONS

Drafters Note: As appropriate for the document being prepared, include criteriaof a
special nature.

INSTALLATION

Drafters Note: As appropriate for the document being prepared, include criteria for

installation. This clauseis most commonly used fo3-A Accepted Practices but may
also be included in 3A Sanitary Standards.
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11

1.2

APPENDIX

STAINLESS STEEL AND EQUIVALENT MATERIALS

Stainless steel conforming to the applicable composition ranges establisA&d lyA 959

or AIST Stainless Steels: Ae8t Products Manudor wrought products, or by ACI for cast
products, should be considered in conformance to the requireme@GtausieD1.1 herein.
Thereferencscited in D1.1.1set forth the chemical ranges and limits of acceptable stainless
steet of the 300 Series. Cast grades of stainless steel corresponding to types 304 and 316 are
designatedC~8 and CF8M, respectively. The chemical compositions of these cast grades
arecovered by ASTM specifications A351/ABBI, A743/A743M and A744/A744M éfer

to B4, Reference Numbé@s).

Fabrication of stainless steel equipment and components, including cutting, grinding, and
finishing, should be performed with materials and tools properly segregated for such
purposes and not previously used on other mefttiss is to prevent crossontamination of

the stainless steel with other metal contaminants.

Table 1 provides the nominal composition of the most commonly used wrought €nd ca
alloys. Tables 2 7 providethe nominal composition of Discretionary @aght and Cast
alloys.

Drafters Note: A discretionary metal alloy may be specified by a Standards Committee
for a particular application or environment based on past experience or further testing.
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Table 1
Wrought and Cast Stainless SteeAlloys Most Commonly Used”

Nominal Composition

Typical Comparable | UNS No. Carbon Cr Ni Fe Mo
Wrought Castings
Type ASTM ASTM
A 240& A 351,
A 270 A 743
A 744
304 S30400 | 0.08 Max | 18.2 8.2 Bal.
CF8 J92600 | 0.08 Max | 18.2 8.2 Bal.
304L S30403 | 0.03 Max | 18.2 8.2 Bal.
CF3 J92500 | 0.03 Max | 17.2 8.2 Bal.
316 S31600 | 0.08 Max | 16.7 | 11.2 Bal. 2.2
CF8M J92900 | 0.08 Max | 18.2 9.2 Bal. 2.2
316L S31603 | 0.03 Max | 16.7 | 11.2 Bal. 2.2
CF3M J92800 | 0.03 Max | 17.2 9.2 Bal. 2.2

(A) The most commonly used stainless stémi$8-A Sanitary Standards are Types 304 and 84&har

low carbon versions804L and 3161 with a maximum of 0.03 % carbon. The major difference between
the Type 304 and 316 grades is the addition of 2.0 to 3.0 % molybdergrade 316Molybdenum
provides increased resistance to pitting and crevice corrosion such as may be encountered in higher
levels of chlorides or strong cleaning solutions.

(B) The maximum sulfur content of wrought alloys 304/304L and 316/316L is 0.03%. Sulfur content

can have asffect in autogenous orbital weldiraf ASTM A 270 tubing. For this applicatiothe
preferred sulfur range is@3 to 0.010%.
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Table 2

Discretionary Wrought and Cast Wear and GallingResistant Stainless Steéf8

Nominal Composition

Wrought | Comparableg UNS | Carbon Cr Ni Fe Mn Si Others
Common Casting No.
Name
Nitronic S21800| 0.10 17 8.5 Bal. 8 4
60 Max
ASTM J92972| 0.10 17 8.5 Bal. 8 4
A743 Max
CF10SMnN
Gall- S20161| 0.15 16.5 5 Bal. 5 3.5
Tough Max
Alloy 88 | N25055| 0.05 12.5 Bal. 1 1 0.25 Sn4
ASTM Max Bi 4
A494 Mo 3
CY5SnBiM

(A) These stainless steels have excellent wear and galling resistance compared to the standard austeniti
stainless steels. They have been shown to be capable of providing satisfactory performeamge

service and cleaning environments found in the dairy industry. However, in aggressive environments
some of these grades may not be as corrosion resistant as type 304 stainless steel and it is the
responsibility of théabricatorto determine compiility with the proposed environment.
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Table 3

Discretionary Wrought and Cast Duplex Stainless Ste€fd

Nominal Composition

Wrought | Comparable | UNS Carbon | Cr Ni Fe Mo N Other
Type Casting No.
2205 S32205| 0.03 Max| 22.5 5.5 Bal. 3 0.147
ASTM 0.20
A240
ASTM A995 | J92205| 22.5 225 5.5 Bal. 3 0/10i
CD3MN 0.30

(A) The duplex stainless steels have a crystalline structure that is approximately half austenite and half
ferrite andhassuperiormechanical propertig® the austenitic stainless steelyp€& 2205 is the most

common and widely used of the duplex stainless steels. The corrosion resistance of 2205 grade is better
than Type 316 in most media. Nitrogen is a critical element for weldability and corrosion resistance in
the duplex stainless steelhere are a number of leaner (lower alloyed) duplex grades and higher

alloyed (superduplex) grades that may be appropriate AoBanitaryapplications
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Table 4

Discretionary Wrought and Cast Precipitation-Hardenable Stainless Steefd

Nominal Composition

Wrought Comparablg UNS Carbon Cr Ni Fe Cb Cu
ATSy%?A Casting No.
ASTM A747
A693
Alloy S17400 | 0.07 Max 16.5 4 Bal. 0.3 4
17-4PH
CB7Cul J92180 | 0.07 Max 16.5 4.1 Bal. 0.25 2.8
Alloy S15500 | 0.07 Max 14.7 4.5 Bal. 0.3 3.5
155
CB7Qu-2 J92110 | 0.07 Max 14.8 4.8 Bal. 0.25 2.8

(A) The precipitatioFhardenable stainless steels can be heat treated to develop exceptionally high
tensile strengths. They are welded and fabricated using procedures typically used for other stainless
steels.These stainless steels have been shown to be capable of providing satisfactory performance in
many service and cleaning environments found in the dairy industry. However, in aggressive
environments some of these grades may not be as corrosion resityprt2(34 stainless steel and it is

the responsibility of thé&abricatorto determine compatibility with the proposed environment.

50



Copyright® 3-A Sanitary Standards, Inc., McLean, VA Volume 2,Version 04

Table 5

Discretionary Wrought and Cast Superaustenitic Stainless Ste&ls

Nominal Composition

Wrought Casting UNS Carbon Cr Ni Fe Mo N Other
Type ASTM No.
ASTM A743
A240
Alloy NO08367| 0.03 21 24.5 Bal. 6.5 0.18i
AL-6XN Max 0.25
CN3MN J94651| 0.03 21 24.5 Bal. 6.5 0.18i
Max 0.26
Alloy S31254| 0.02 20 18 Bal. 6.2 0.18- Cu
254 SMO Max 0.22 0.75
CK3MCuN | J93254| 0.025 20 18.5 Bal. 6.5 0.18i Cu
Max 0.24 0.75
Alloys N08926| 0.02 20 25 Bal. 6.5 0.157
25-6Mo Max 0.25
&
1925
hMo
CN3MN Jo4651 | 0.03 21 24.5 Bal. 6.5 0.18i
Max 0.25

(A) The superaustenitic stainless steels have excellent resdt@apitting and crevice corrosion in
chloride-containing environments. Alstheirresistance to stress corrosion cracking is superior to that of
the common stainless steels. $balloys are readily welded and fabricated using the conventional
processe used for other grades of stainless steels. For maximum corrosion resiétidnecerelds, the

filler metalshould be one of the N&r-Mo filler metals such as alloy 625 or alloy-22/622 or the

welds shoulde solution annealeafter welding.
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Table 6

Discretionary Wrought and Cast NickekChromium-Molybdenum Alloys®

Nominal Composition

Wrought | Casting UNS Carbon Cr Ni Mo Fe Other
Type ASTM No.
ASTM A494
B443 &
B575
Alloy N06625 | 0.10 Max| 21.5 Bal. 9 5.0 Max Cb
625 3.6
CW6MC | N26625 | 0.06 Max 215 Bal. 9 5.0 Max Cb
3.8
Alloy C- N06022 0.015 21.2 Bal. 135 4 w
22 & 622 Max 3
CX2MW | N26022 | 0.02 Max| 21.2 Bal. 135 4 w
3
Alloy N10276 0.02 15.5 Bal. 16 55 W
C276 Max 3.8
CW2M | N26455 | 0.02 Max 16.2 Bal. 16.2 2.0 w
Max 1.0 Max

(A) The nicketchromiummolybdenum alloys have a considerably higher level of corrosion resistance
than the superaustenitic stainless steels in highly corrosive environments, particularly high chloride
environments. In such environments, the corrosgsistance increases with increasing molybdenum
content, therefore the order of increasing resistance of the above three alloys is alopéast
resistant and alloy-@76is the most corrosion resistanthigh chloride environments.

52



Copyright® 3-A Sanitary Standards, Inc., McLean, VA

Volume 2,Version 04

Table 7

Discretionary Wrought Titanium Alloy ®

Nominal Composition

Alloy UNS Carbon Cr Ni Fe Ti Other
No.
Titanium R50400 | 0.10 Max 0.30 Max Bal.
Grade 2
(unalloyed)

(A) Titanium maybe usefuin special food applications involving high chlorides anghhj acidic
conditions.

1.3

1.4

2.1

2.2

Alloys or metals other than the above may be as corrosion resistafd &ainless Steel.

This may be shown by corrosion testing the candidate grades in test solutions that are
representative of the service conditidasthe equipment.The test parameters, includitige

type of chemical(s), their concentration(s), and temperatuis{euld be representative of
cleaning and sanitizing conditiorier the equipment. Testing shall be in accordance with
ASTM G 31 and the measad unifier corrosion rate shall be less than 10 MPY and with no
pit depth of 1 mil or greater.

The minimum criteria for metals @lauseD1.1 are based on experience with the processing
of milk and conventional dairy products. More corrosiesigant metals may be appropriate
when the is used to process modified dairy products or other non
dairy food products, especially those containing salts or having high acidity/low pH or both,
and processed at high temperatures. The swg@ffect of galvanic currents should also be
considered when choosing suitable materials, particularly when different metals are used in
the same system.

Drafters Note: Include the above optional sectionl.4 when appropriate for the
equipment or item covered. Show equipment or item in blank space in third line.

PRODUCT CONTACT SURFACE FINISH

Surface finish obtained by mechanical polishing with 150 gat finer, silicon carbide
(aluminum oxide or other standard approved abrasives) yomeplied on stainless steel
sheets, is considered in conformance to the requirementClaiise E1.1 herein.
Representative areas of the finished surfaces should be tested to verify that the end finish is at
least as smooth as, B2 mn. (0.8mm).

Surface finish on sheets (less than 3/16 in. (4.76 mm) thickness) of 2B (cold rolled) stainless
steel, inspected and selected to be free of pits, folds and crereegnerally found to be as
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4.1

4.2

smooth asor smootherthan stainless steel sheets with ar¢ B2 nmin. (¢ 0.8 mm) finish and
are acceptable for the fabrication of equipment if free of imperfections.

ELECTROLESS NICKEL ALLOY

An electroless nickel alloy coating having the following composition is deemed to be in
compliance with D1.1.2 herein:

Nickel - 90% minimum,

Phosphorous 6% minimum and 10% maximum as a supersaturated solution of nickel
phosphide in nickel,

Trace amounts of carbon, oxygen, hydrogen, and nitrogen,

No other elements allowed.

AIR VENTING

To insure adequate vengrof the{name of equipment} which will protect it from internal
pressure or vacuum damage during normal operation, the critical relationship between
minimum vent size and maximum filling or emptying rates should be observed. The size of
the free vent openg of a tank should be at least as large as those shown in the table below:

Minimum Free Vent Maximum Filling/Emptying
Opening Size Rate
(Inches, I.D./mm, 1.D) (Gallons per minute/liters per
minute)
[SUPPLY APPROPRIATE NUMBERS TO COMPLETE
TABLE]
For example

366 vent w/ 2a00@QpmP(15L4ilpme
4606 vent w/ 20600 g@n (50 Ipmp e
666 vent w/ 2 a600gphmEBO57 ipm)e

The above sizes are based on normal operation and are sized to accommodate air only and
not liquid. A perforatedrent cover, if used, should have a free opening area tmatleast

one and one half (%) times the area of the vent opening in the tank. The venting system
covered in the preceding paragraphs is intended to provide venting during filling and
emptying it is not adequate during CIP cleaning. During the cleaning cycléntmae of
equipment}, when CIP cleaned, should be vented adequately by opening the personnel
access door to prevent vacuum or pressure buildup due to sudden changes in temperature of
very large volumes of air. For example, when a 6,000 gal (22712 ) tank (with 800 cu ft
(22.65 cu m) of 135- (57°C) hot air after cleaning) is suddenly flash cooled byF5ACC)

water sprayed at 100 gpm, the following takes place: Within one second, the 800 cu ft (22.65
cu m) of hot air shrinkdy approximately 51 cu ft (1.44.cu m) in volume. This is the
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4.3

equivalent in occupied space of approximately 382 gal (1446 1) of product. The shrinkage
creates a vacuum sufficient to collapse the tank unless the vent, access port, or other
openings allow the air to enter the tank at approximately the same rateheek$.s It is
obvious, therefore, that a very large air vesuich as the personnel access openisig
required to accommodate this air flow.

Appurtenance®f sanitary design should be provided to prevent excess loss of cleaning
solution through th@ccess opening. The use of tepid water of abolk €86 C) for both
prerinsing and postinsing is recommended to reduce the effect of flash heating and
cooling. Provisions should be made to prevent over filling with resultant vacuum or pressure
damageo theequipment

CIP CLEANING

The CIP system should be designed so that solution is applied to all product contact surfaces
except those areas requiring manual cleaning. When being cleaneduthmentshould

have a fast flushing action across thottom. The slope should be a minimum of 1/4 in. per

ft (20.0 mm per m). Cleaning and/or sanitizing solutions should be made up in a separate
tank, not in theequipment {This or other appropriate verbiage for CIP cleaning.}

SUGGESTED CLEANING PROCEDURES

Drafters Note: When necessary write appropriate procedures for the equipment
specified in the scope. This may include dry cleaning, additional mechanical cleaning,
or manual cleaning procedures.

ILLUSTRATIONS

Drafters Note: This Manual, Version 04, begins a new policy of showing some
illustrations in the body of the standard when appropriate. Such placement can be
helpful as a visual adjunct to the text. The drafter(s) preparing the document will have
more latitude in deciding if illustratio ns are to appear with the text or in the Appendix.

Theseillustrationsare intended to demonstrate general principles only, and are not intended
to limit individual ingenuity. The design used should conform to the sanitary requirements
set forth in this{3-A Sanitary Standard or 3-A Accepted Practice;chooseone}. The
following examples are included in this Appendix:

Drafters Note: Usually a list ofillustration stitles, numbers, and pages follows.
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8.1

8.1.1

8.2

8.2.1

8.2.1.1

8.2.1.2

8.2.1.3

8.3

8.3.1

8.3.2

8.4

8.4.1

ENGINEERING DESIGN AND TECHNICAL CONSTRUCTION FILE

The following is an example of an Engineering Design and Technical Construction File
(EDTCF) to be maintained by the fabricator as evidence of conformingAtdSanitary
Standards or -2 Accepted Practices. (The file may contain more or less informason
applicable to the equipment or system.)

The maintenance of this file is required for an application for Authorization to Display

the 3A Symbol and will be evaluated during the required Third Party Verification

(TPV) evaluation of the equipment.

Purpose

To establish and document the material, fabrication, and installation (where appropriate)
requirements for the engineering design and technical construction files for all products,
assemblies, and stdssemblies supplied by the manufactunereof to be in conformance to

the sanitary criteria found in& Sanitary Standards or8 Accepted Practices.

Scope

This EDTCF applieso specified by:

Drafters Note: Show name of equipment item, system, etc. in above blasgace.
3-A Sanitary Standards f¢full title}, Numbef{documentnumber}.

3-A Accepted Practices fdfull title}, Numbe{documentnumber}.

List all applicable 2A Sanitary Standards and/i3Accepted Practices.
Responsibilties

The EDTCF is maintained ypame andtitle of responsibleofficial} whois responsible for
maintaining, publishing, and distributing the EDTCF.

Implementation: All divisions, specifically development engineering, standards engineering,
sales engineering, and product departments are responsible for implementing the EDTCF.

Applicability

The 3A Sanitary Standards and/A3 Accepted Practices are voluntarily applied as suitable
sanitary criteria for dairy and food processing emept. 3A Sanitary Standards are
referenced in the Grade A PMO, which provides that equipment manufactured in conformity
to 3A Sanitary Standards complies with the sanitary design and construction standards of
this Ordinance. The-3 Sanitary Standardsd Accepted Practices are also referenced in 7
CFR58 Subpart B GeneralSpecifications for Dairy Plants Approved for USDA Inspection
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and Grading Service. This subpart requires all new, replacement or modified equipment and
all processing systems, cleagisystems, utensils, or replacement parts to comply with the
most current, appropriate/8 Sanitary Standards or8 Accepted Practices.

8.5 References

8.5.1 List any additional regulations that apply to the equipment or system covered by this
EDTCF.

85.2 Also show thedate of conformity or 3\ Symbol Authorization and certificate number, if
authorized.

8.6 EDTCF

8.6.1 The Engineering Design and Technical Construction File shall contain the following items:

a. Table of Contents (listing all documentsthin the EDTCF or the locations where the
items may be foungl)

b. A copy of the 3A Sanitary Standard to be applied to shkjectequipment

An overall drawing orgeneralarrangementrawing of thesubjectequipment

Full detailed drawings, accompanied bwaalculations, notes, test results, etc. required

to check the conformity of the equipment to th& S$anitary Standard or-8 Accepted

Practice;

e. If essential, any technical report or certificate obtained from a competent testing body or
laboratory;

f. Instructions forcleaning of thesubject equipment oritem referenced by the standard
(including a listing, as may be applicable, for all manually cleaned components or
appurtenances and the procedures for cleaning of these items. (Exsiogknk door
gaslet);

g. Materialcertifications for all materials of construction included in the equipment

h. For serial manufacturing, the internal measures that will be implemented to insure that
the equipment will continue to be manufactured in conformity to the provisibtise
3-A Sanitary Standards ok Accepted Practices;

i. Change recordgind

j. Copy of the 2A Symbol authorization, if applicable.

oo

8.6.2 The Engineering Design and Technical Construction File may further optionally contain the
following:

A list of the esential requirements of the standards or practices;

Other technical specificatiomghich were used when the equipment was designed;

A copy of theinstructions for the productnstructionmanualsinstructionbooks);

A description of methods adopted;

Any technical report giving the results of tests carried out internally by Engineering or
others;

Documentation and test reports on any research or tests on components, assemblies
and/or the complete product to determine and demonstrate that by its design and

"0 T

-
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8.63

8.64

8.6.5

8.7

8.7.1

8.8

8.8.1

8.9

8.9.1

construction the product is capable of being installed, put into service, and operated in a
sanitary manner (optional);
A determination of the foreseeable lifetime of the product (optional);
Engineering reports;
Laboratory reports;
Bills of material;
Wiring diagrams, if applicable;
Purchase order engineering files;
. Hazard evaluation committee reports, if executed;
Customer specificationsnd
Any notified body technical reports and certification tests.

oS5 3T FTToQ

The EDTCEF file does not have to include detaitgains or any other specific information
regarding the subssemblies, tooling, or fixtures used for the manufacture of the product
unless knowledge of them is essential for the verification of conformity to the basic sanitary
requirements found in-8 documents.

The documentation referred to 86.1 above, need not permanently exist in a material
manner in the EDTCF, but it must be possible to assethblelocumentatioand makaet
available within a period of time commensurate with its importgone week is considered
reasmable time). At minimum, each product EDTCF must physically contain an index of
the applicable documeswf 8.6.1 above.

The EDTCF may be in hard copydigital format

Confidentiality

The EDTCEF is the pperty of the manufacturer and may $feown atits discretion, except
that all or part of this file will be available to theA3Sanitary Standards Inor a regulatory
agency for cause and upon request.

File Location

The EDTCF is maintained @tocation}.

File Retention

The EDTCF (including all documentation referred to8i6.1) shall be retained and kept

available for 12 years following the date of placing the equipment in use or from the last unit
prodwced in the case of series manufacture.
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9.1

9.1.2

9.13

9.2

9.21

93

93.1

94

9.4.1

INSTRUCTION HANDBOOK FOR INSTALLATION, MAINTENANCE, AND
CLEANING

The instruction handbook includes the following items:
Installation of the Equipment and Associated Equipment

If equipment is to be maded on a slab or island, information is provided about its
construction. The slab or island should be of sufficient height so that the bottoms of all
product connections are at least 4 in. (102 mm) above the floor. The mounting surface of the
slab or islad should be coated with a suitable layer of waterproof mastic material, which will
harden without cracking. The junction of the equipment base and the slab or island should be
sealed.

Information is provided so that, after the equipment is installemaintains its hygienic
integrity (e.g., drainability and inspectability).

Instructions for Use

Measures are described on the use of the equipment so that when used cibregutbduct
is not exposed to factors that can lead to contatiain.

Maintenance

A system of measures is recommended to ensure that the hygienic integrity of the equipment
is maintained during the intended lifetime. This information should include specific gasket,
seal or ering materials where they aused because of product characteristics (e.g. high fat

or high acid) or operational characteristics (e.g. vacuum or steam applications or when used
to create a bacterial tight seal between product contact surfaces asahitany threads

Cleaning

The instructions specify typical routine procedures for cleaning, sanitizing, rinsing, and
inspection for cleanliness and, where appropriate, sterilization. Recommended cleaning and
sanitizing procedures, materials, implements, and agents shospediGed. Recommended
cleaning and sanitizing procedures, materials, implements, and agents shall be compatible
with the materials of construction. Where dismantling is required, specific instructions
shouldbe provided.

59



