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FOREWORD

This Guide is a comprehensive review of the Pressure Equipment Directive (PED) and ASME Section VIII,
Division 1.

ASME has received requests from all over the world to provide guidance to manufacturers who have been
or will be impacted by the European PED. This document provides that guidance.

profiit organization with more than 135,000 members and volunteers promoting the art, science, and pragtice
of mpechanical and multidisciplinary engineering and allied sciences. ASME develops codes and standards
that|enhance public safety, and provides lifelong learning and technical exchange opportunities benefiting
the gngineering and technology community. Visit www.asme.org for more information.

Es‘}blished in 1880, the American Society of Mechanical Engineers (ASME) is a professional notifor-

Marufacturers of Section VIII pressure vessels will find this document to be a usefal tool when working
with a notified body toward compliance with the PED and applying the CE mark.to’their products.

Thi§ document begins with an explanation of the European New Approach afid continues with the goals of
the PED and a description of its scope of coverage. Then, the document offers an in-depth analysis of the
PEI) concept of hazard categories and the various combinations of conformity assessment modules thaf can
be ysed for each hazard category. Each of the PED Essential’Safety Requirements are then covgred,
inclpiding materials, use of Notified Bodies, and requirements for. CE marking.

Thelreader is presented next with a detailed comparison efthe PED with Section VIII, Division 1, followed
by 3 modified version of Annex Z for Section VIIL, Division 1. This Annex Z provides instructions
regdqrding what additional tasks must be completed to,meet the administrative requirements of the PEID.
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1 INTRODUCTION

When the EC Pressure Equipment Directive (PED) 97/23/CE was adopted in May 1997, it became clear
that pressure equipment designed and built to standards other than European standards could carry the CE
mark. This was made possible by the European New Approach, in which Essential Safety Requirements
(ESR) are established in the Directives, and standards are used to support them. The PED 97/23/CE has
now been substantially amended and replaced by Directive 2014/68/EU, issued 15 May 2014. The new
PED shall be applied no later than July 19, 2016, except that Article 13 shall be applied from June 1, 2015.

The| purpose of this ASME PED Guide is to provide analysis of the PED and compare its ESR witH the
desilgn, construction, and administrative requirements of ASME Section VIII, Division 1. The PED.Gpide
is cpmposed of three major portions. The first portion consists of Chapters I through X, which gives an
ovefview of the PED, provides important basic information on the entire Directive, and identifies spegific
issups of higher importance. The next major portion is Chapters XI and XII, which proyides a comparfison
of thie PED and Section VIIL Division 1 requirements, including commentary on both;"and an Annex 4 for
Section VIII, Division 1. Annex Z provides Section VIII Code users with instructionis on how to augrhent
theif current practices to meet all ESRs of the PED. The third portion of this\Guide gives a listinjg of
appfoved CLAP interpretation sheets.

It is) intent that this Guide will form the basis for an understanding between manufacturers and Notjfied
Bodies regarding the use of ASME Section VIII, Division 1 as the. basis for compliance with the HED.
Hawving such a uniform approach will benefit not only manufactur€rsand Notified Bodies, but also usefs of
pregsure equipment.

Sevgral PED Information Resource Center websites providethe latest information on the status of European

appfoval of materials, names, contact information fon, all Notified Bodies, and other valuable news|and

dev¢lopments. These are:
http://ec.europa.eu/enterprise/sectors/pressure-and-gas/documents/ped/index_en.htm

I: http://ec.europa.eu/growth/single-market/european-standards/harmonised-standards/pressure-

equipment/index_en.htm

lo http://ec.europa.eu/enterprise/newapproach/nando/index.cfm?fuseaction=directive.notifiedbody&
dir id=19
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21

THE EUROPEAN CONTEXT

Main Concepts of New Approach Directives

(a) Before 1985, the European Directives were not mandatory, and many of them were not applied in
European countries.

(b) In 1985, a New Approach to Technical Harmonization and Standards was established. The main
objectives were to

(c) [The fundamental principles of the New Approach are as follows.

2.2

Appgendix A in this Guide gives/a definition of the main terms used in the Directives, and especially i
PEI).
Ablreviations are as fotlows.

1) remove technical barriers to trade to permit free movement of goods throughout the Euroll)ean

2)

1)

Union (EU)
implement common regulations and common standards throughout the EU.

Directives are fully mandatory throughout the EU and supersede national regiilations.

2) Directives contain only Essential Safety Requirements (ESR), which are defined in terms of gereral

3)

4) Each Directive sets out Conformity Assessment Proceduresito’ensure that the product complies

5
6)

safety objectives to enforce a common high level of protection in the BY regarding the haz
inherent to the product.
EN-Standards will be explicit and quantify ESR to achieve these safety objectives. Use of t
EN-Standards is not mandatory, but products complying with(these standards are presume
comply with the ESR of the Directive.

all the requirements of the Directive. These procedures are selected from the European Cou
Decision No. 768/2008/EC of July 9, 2008 and are~adapted to the products covered by
Directive.

Each product covered by a Directive must be in full conformity with its specifications and mu
CE marked, which will ensure free movemgiit throughout the EU.

A product may be subject to several Directives. The placing on the market and putting into ser
can only take place when the product.complies with the provisions of all applicable directs
Additional comments on Simultaneous Application of European Directives are provide
Appendix [ of this Guide.

Terms Used in European Directives

These terms are identified in this Guide by an initial capital letter (Notified Body, Marking, d

ESR = Essential Safety Requirements
NB = Notified Body

EU< European Union

PED = Pressure Equipment Directive
£AM = European Approval for Materials

ards

hese
d to

Wwith
ncil
tach

t be
vice

ves.
l in

the
tc.).

DALA

ya h n S 1 h W SN el A . 1
I viA — daiutuldl IvidiCliidl Appldisdl

OJEC = Official Journal of European Communities
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3.1.

PED OVERVIEW
Introduction

1 General

Pressure components present inherent hazards due to the potential energy of their content, especially for

gas.

As a consequence, most industrial countries have regulated these products for many decades.

Thiy

signiificantly. Some are very detailed (as in France), others contain only very general requirements

the

Equipment (as in Germany). This profusion of different regulations leads to technical barriers to tradg.

198

3.1.
The

The

the fmplementation of four Hazard Categories. Therefore, the PED is more a hazard-oriented than a prod

orie
be 3

Manufacturers must not forget that when they-affix the CE Marking they implicitly declare that

equ

I3 Manufacturers

is the case with the European countries that have developed national regulations, which often
[UK), and some others have developed very detailed Conformity Assessment Procedures for Pres

D the EU decided to establish a Pressure Equipment Directive to eliminate these problems.

2 Intent

PED has three intents:

1) Adopt a common regulation for Pressure Equipment throughout EU.

2) Eliminate the technical barriers to trade for this industrial sectdr and permit free movemer
products throughout the EU.

3) Ensure a high level of safety for Pressure Equipment throughout the EU.

third intent is the most important one, as the PED has beén built on this concept of safety level

hted Directive. As a consequence, the PED covers only the pressure hazard. Other Directives
pplicable to cover other hazards.

pment fully complies with all the Directives that apply to it.

liberal principles of the New Approach applied to the PED will lead to more freedom than before.

ufacturers will be free to select:

yary
S in
sure
In

t of

Wwith
uct-
may

heir

The

responsibilities of Manufacturers and Notified Bodies.
(c) devoted to the equipment itself and are called Essential Safety Requirements (detailed in Annex I of
the PED).

3.2

General Concepts

the

The Pressure Equipment Directive was adopted on May 29, 1997 and published in the Official Journal of
European Communities (OJEC) on July 9, 1997 under the reference 97/23/CE. This Directive came into
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force in November 1999 and became fully mandatory in May 2002. The PED 97/23/CE has now been
substantially amended and replaced by Directive 2014/68/EU, issued 15 May 2014.

The two main purposes of the PED are as follows.

(@) Setup in all countries of the European Union (EU) a common regulation for all Pressure Equipment to
ensure a high level of safety throughout the EU.

(b) Allow the free movement of Equipment in the EU to remove the technical barriers to trade.

Th Bruranaca—atthic AQCNE o do 2o 1B thacare £ lage ot ] axL amrantecattbha DEY
CrPorpoOSCOT TS 7 YoV O UTa U TS tOTIaKCtC oS CrS—Tarrar vy o o KOy - CIroTniores O o T 17157

3.21 Scope

The|PED applies to all Equipment (pressure vessels, piping, and boilers) subject to a pressufe)greater than
0.5 bar.
1) The application of the PED is fully mandatory in all countries of EU and has superséded the Natipnal
Regulations.
2) Any Pressure Equipment within the scope of the PED has to complywwith it and bear the CE
Marking.
3) The PED applies only to new Equipment. Equipment already in service is not subject to the HED,
but will continue to meet the National Regulations.

Despite several exclusions, such as the nuclear field, this scope is verywide as it covers small products ($uch
as gressure-cookers) as well as large industrial Equipment (such as chemical reactors or liquefied| gas

vesdels). The PED applies only to new Equipment.

3.22 Hazard Categories

Equiipment that is above the thresholds specified by<he PED is classified in four categories (I, I, IIL|and
IV) jaccording to their hazards, based on:

(a) [the nature of the fluid contained (more or, less hazardous)
(b) the internal pressure (higher or lower)

(c) the internal volume (larger or smallen)

Equjipment below these thresholds is not subject to the requirements in paras. 3.2.3 through 3.2.6, beldw.

3.23 Conformity Assessment Procedures

Each pressure equipment must be subject to a Conformity Assessment Procedure to verify that it complies
with the specifications\of the Directive. For each Hazard Category, one or several procedures are proppsed
to the Manufactureér: These procedures are more stringent for the higher categories. A reductioh of
strijgency is previded for the Manufacturers who operate a Quality Assurance system.

3.244 Notified Body

The|conformity assessment is performed by an independent inspection organization, notified by each of the
Member States to the European Commission, who publishes the list in the OJEC. The Manufacturer may
select any of the Notified Bodies from this list for the conformity assessment of the Equipment.

3.2.5 CE Marking

The CE Marking must be affixed on each piece of equipment, which complies with the specifications of
the PED, ensuring the equipment the benefit of free movement in the EU.
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3.2.6 Essential Safety Requirements

Each piece of equipment classified in one of the four Hazard Categories must fulfill all the Essential Safety
Requirements specified in Annex I of the PED. These technical requirements cover the design, material,
fabrication, testing, and inspection aspects for the equipment.

3.3

Structure of the PED
The PED has 52 Articles, which are listed in Appendix B of this Guide.
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following articles form the cornerstone of the PED.

cle 12:

cle 13:

cle 14:

cle 15:
cle 19:
cle 24:

remaining Articlesvare devoted to Member States (Article 2), Free Movement (Article 5), Impo
Distributors (Axticles 8, 9, and 10), User Inspectorates (Article 16), Notification of Conformity
fied Bodies. Articles 20-38), Market Surveillance, Control of Pressure Equipment and Assemblies
ring the’Furopean Union, and Safeguard Procedures (Articles 39-43), and Articles of Administr3
Natyre (Axticles 44-52).

be CArticles are r‘nmp]pmpnfpﬂ hy four Annexes of technical nature (Annpvpe T, TT, TT]’ and I\

Scope.

Definitions of the terms used in the PED.
Technical Requirements. It defines the thresholds (pressure and volume) for the Pres
Equipment (vessels, piping, safety accessories, and assemblies) above Which the Pres

sure
Surc

Equipment will have to be classified in Hazard Categories in Annex’Il and will be subpject

to Essential Safety Requirements, listed in Annex I of the PED.

defines the obligations of the manufacturers. The manufacturer-shall assure that they have

designed and manufactured the pressure equipment or assemblies in accordance witl
essential safety requirements in Annex I.

the

The pressure equipment or assemblies which are in conformity with the harmonjzed

standards and materials used for the manufactur€ of pressure equipment which ar
conformity with European approval of materials(shall be presumed to be in confort
with the essential safety requirements in Annex™1.

Pressure equipment referred to in Article 4¢l) shall be classified by category in accord
with Annex II, according to level of hazard. Article 13 groups fluids into two gro
Group 1 includes substances and mixtures listed for that group. Group 2 includes t
substances and mixtures not specifi¢dlly assigned to Group 1.

defines the four Hazard Categesies (I, I, III, IV) that are obtained from graphs, give
Annex II of the PED and lists the various Conformity Assessment Procedures to be apy
to the four Hazards Categories detailed in Annex III of the PED. Article 15 lists
procedures for obtaining/European approval of materials.

lists the proceduresifor European approval of materials.

lists the rules and conditions for affixing the CE marking.

defines requirements relating to the Notified Bodies and recognized third-p
organizations.
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administrative nature (Annex V), the last Annex (Annex VI) lists the correlation between the articles in
Directives 97/23/EC and 2014/68/EU

The listing of all Articles and Annexes in PED 2014/68/EU is provided in Appendix B of this Guide.

Appendix C presents a flowchart of the PED.
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4

4.1

SCOPE (ARTICLES 1, 2, AND 4 OF THE PED)

Scope (Article 1-§1 of the PED)

The PED embraces all Pressure Equipment subject to an internal pressure of gas or fluid above 0.5 bar. It
applies to new Equipment fabricated in the EU (and to new or used Equipment imported from countries
outside the EU).

In-service inspection of operating Equipment is covered in the national regulations of each EU country

7. (It
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4.2

In the PED, the term Pressure Equipment covers the four following types.

vess
call

pipi
safe

pres
regy

Components (such as covers, collars, gaskets, flanges, bolts, and nozzles) are not considered as pres

accg

PEI
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The
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Equiipmentisubject to 0.5 bar, or less, are not regulated by the PED, as they do not present a signifi

haz§

t intended to develop an EU Directive covering in-service inspection.)

materials, metallic and nonmetallic, are considered.

rge water-tube boilers.

Types of Equipment Covered (Article 2 and Article 4 of the'PED)

lel: a component intended to contain a fluid (gas or liquid) above 0.5 bat, This covers what was forn{
bd pressure vessels (unfired or fired).

hg: a component intended for the transport of fluids.

1y accessories: devices designed to protect the Equipment.
sure accessories: devices with an operational fun¢tion and subject to pressure (such as valves, pres
lators, pressure gauges, filters, expansion joints, ¢tc.).

ssories and cannot bear the CE Marking.

bnstitute an integrated and functional whole, such as boilers.

se Assemblies are mentioned several times throughout the PED and are covered in Appendix H of]
le.

y the above fourtypes of Pressure Equipment (plus Assemblies) can bear the CE Marking and havg
movementthroughout EU.

ird.

scope is very wide as it covers any pressure containment above 0.5 bar from simple pressure- cogkers

erly

surc

Surc

) covers also Assemblies made of several parts of Pressure Equipment, assembled by the Manufacfurer

this

the

cant

4.3

PED Exclusions (Article 1-§2 of the PED)

Because the scope is very wide, many exclusions are listed in the PED. They are of three types:
(@) Specific Equipment (e.g., pipelines, water networks, and nuclear sector), which are too difficult to

regulate

(b) Equipment already covered by other Directives (e.g., Simple Pressure Vessels, Aerosol Dispensers, and

Transportation of Dangerous Goods)


https://asmenormdoc.com/api2/?name=ASME PTB-10 2015.pdf

PTB-10-2015: Guide for ASME Section VIII Div 1 Stamp Holders

(¢) Equipment that does not present significant hazards due to pressure (e.g., motor vehicles, tires, and
gaseous bottles).
A list of these exclusions is provided in Appendix D of this Guide.
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HAZARD CATEGORIES (ARTICLE 4, ARTICLE 13, ANNEX Il OF THE PED)

Level of Hazards in Pressure Equipment

PED is a hazard-directed Directive, rather than a product Directive. Its primary goal is to prevent potential
hazards due to internal pressure in Equipment.

Several levels of hazards are considered in the PED, which have practical consequences for the Equipment
both for the stringency of the Essential Safety Requirements and Conformity Assessment Procedures to be
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Fig.

fluid, and the pressure (PS) and volume (V) of the Equipment. This is Category 0 (which does not ap

as s

Suc
(@
(b)
(c)

@

ed out. “Levels” are not used in the PED, but are used in the Guide to help explain the yaj
gories and those areas outside the numbered Categories.

bl 1 The pressure is 0.5 bar or lower: There is no significant hazard, and the equipment\is outsidg
scope of the PED.

el 2 The pressure is above 0.5 bar, but the Equipment presents only a minor préssure hazard, wi
does not require a Conformity Assessment. This is often called Category“0, which defines
threshold above which the Equipment is classified in Hazard CategoriestI, 11, 111, or IV.

el 3 The pressure hazard level is low: The equipment is classified in Hazard Category 1. There i
intervention of the NB.

bl 4 The pressure hazard level is moderate: The equipment is classifi€d in Hazard Category II. Thg
will check the Fabrication.

el 5 The pressure hazard level is high: The equipment is classified in Hazard Category III. The NB
check the Design and the Fabrication.

bl 6 The pressure hazard level is very high: The equipment is classified in Hazard Category IV.
NB will perform increased check of the Design and-Fabrication.

refore, there are two main cases for Pressure Equipment:
the Equipment is below the thresholds of Category 0, Levels 1 and 2.
the Equipment is above the thresholds of Gategory 0, Levels 3 to 6.

Equipment in Category 0 (Article 4-§3 of the PED)
concerns all the equipment that.is at or below the thresholds defined in Article 4-§3 of the PED
4-1 in this Guide). These thiesholds depend on the type of the Equipment, the dangerousness o
ich in the PED) and is.covered by Article 4-§3 of the PED.

h equipment
is not subject fo-the ESR: it must be constructed in accordance with Sound Engineering Practice
is not subject-to the Conformity Assessment Procedures

and be-accompanied by instructions for use
must-not bear the CE Marking; however, it has the benefit of the free movement throughout the E}
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is not subject to the Declaration of Conformity: it must only bear the identification of the manufacfurer

J.

5.3

Equipment in Hazard Categories | to IV (Article 4-§1 of the PED)

Equipment that is above the thresholds defined in Article 4-§3 of the PED is classified in Hazard Category
[ to IV, depending on their level of hazard. This Equipment

(@
(b)
(©)
(d)

is subject to ESR

is subject to the Conformity Assessment Procedure
is subject to the Declaration of Conformity

must bear the CE Marking
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(e) has free movement throughout the EU.

Hazard categories depend on the following factors.
(@) Type of Equipment: Vessel (fired on unfired), Piping, Safety Accessory, Pressure Accessory.
(b) Nature of Fluid:
(1) Gas in the sense of the PED (Article 4-§1.1(a) of the PED): gas, liquefied gas, gas dissolved under
pressure, vapors, etc.
(2) Liquid in the sense of the PED (Article 4-§1.1(b) of the PED): liquids having a vapor pressure 0.5

Ual.

Figure 5-1: Hazard Category for Vessel Containing a Dangerous Gas
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Note: Refer To Table 1 of the PED

(c) [Dangetousness of the fluid, which is classified into two groups (Article 13-§1(a) of the PED):

1) (Group 1: Dangerous fluids (explosives, flammable, toxic, oxidizing, pyrophoric).

2)7"Group 2: Non-dangerous fluids (all others).

(d) Operations conditions characterized by the maximum allowable pressure, PS, and the internal volume,
V (for Vessels), or the nominal diameter, DN (for Piping).

The hazard categories are defined in the PED by graphs (Tables 1 through 9 of Annex II of the PED).
How to determine the hazard category is explained as follows for each type of Equipment.

10
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5.4 Vessels Not Subject to Fire or Heat (Article 4-§1(a) of the PED)

Figure 4-1 enables the determination of the Hazard Category of a vessel “not fired, nor heated with a risk
of overheating” containing a dangerous gas, as a function of internal volume, V, and maximum allowable
pressure, PS.

NOTE:
If the vessel is composed of several chambers, the determination of the Hazard Category must be performed
for each chamber and the higher hazard category is to be used.

The|volume, V, to be used is the total internal volume of the vessel or the chamber (not the volume-oecupied
by the fluid).

Each demarcation line pertains to the lower hazard category.
Three additional graphs, given by Tables 2, 3, and 4 of the PED (Annex II), cover vessel$ containing 4
(@) [Non-dangerous gas (Table 2)
(b) dangerous liquid (Table 3)

(c) hon-dangerous liquid (Table 4).

5.5| Vessels Subject to Fire or Heat (Article 3-§1(b) of the PED)

Thig covers vessels subject to fire (e.g., boilers) and vessels subjéct)to heat with the risk of overhedting
(e.gl, pressure-cookers) intended for generation of steam or superheated water (at 7 <110°C, or 230°F)

Thig is a non-dangerous liquid, and only one graph (Table,5 of the PED) is sufficient to determing the
Hazprd Category.

5.6/ Piping (Article 4-§1(c))

As for unfired vessels, four graphs are also necessary to determine the Hazard Category of piping giveh by
Tables 6, 7, 8, and 9 of the PED.

5.7 Safety Accessories (Article 3-§1(d), Annex 11-§2 of the PED)

Accprding to the Hazard Category,of the Equipment on which the safety accessory is fitted, the following
two|cases are possible.
(@) [The equipment is in Category 0 (Article 4-§3 of the PED). The safety accessory is classified in Category
0, which indicates use’of Sound Engineering Practice (instead of ESR). No Conformity Assessinent
and no CE Marking-is required.
(b) [The Equipment’is in Hazard Category I, IL, II1, or IV (Annex 1I-§2 of the PED). Two cases are possjble:
1) The aceessory is fabricated specifically for the Pressure Equipment: The safety accessory is irf the

same Hazard Category as the Equipment,
2) The accessory is not fabricated specifically for the Pressure Equipment: The accessory is classified

in Hazard Category IV.

5.8 Pressure Accessories (Article 4-§1(d), Annex 1I-§3 of the PED)

According to the Hazard Category of the Pressure Equipment on which the Pressure Accessory is fitted, the

following two cases are possible.

(@) The Equipment is in Category O (Article 4-§3 of the PED). The Pressure Accessory isin ~ Category
0, which indicates use of Sound Engineering Practice (instead of ESR). No Conformity Assessment
and no CE Marking is required.

11
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()

The Equipment is in Hazard Category I, II, III, or IV. The Accessory is classified using its pressure,
PS, and its volume, V (using Table 1, 2, 3, 4, or 5 of the PED, as appropriate), or its nominal diameter,
DN, (using Table 6, 7, 8, or 9 of the PED, as appropriate).

NOTE: If both V and DN are considered appropriate to define the Accessory, it is classified in the higher
Hazard Category.

5.9 Summary

The|Hazard Category system forms the cornerstone of the PED both on technical and legal aspects.. |The

Hazprd Category has a significant impact on:

(@
)

Tables 1-9 of the PED are provided in Appendix E of this Guide.

the severity level of the ESR applicable to the Equipment
the stringency level of the Conformity Assessment Procedure to be performed by the NB and the
Manufacturer.

12
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6  CONFORMITY ASSESSMENT PROCEDURES (ARTICLE 14, ANNEX Il OF THE
PED)

6.1 Introduction

(a) Any product regulated by a European Directive is subject to a Conformity Assessment to ensure that it
complies with all the requirements of the PED, generally under the responsibility of a Notified Body
(NB) (Article 14 of the PED).

(b) Thirteen Conformity Assessment Procedures that are prnanPd conform to the fnl]nwing prin(‘ipleq see

Figure 5-1 of this Guide).

Figure 6-1: Relation of Conformity Assessment Procedures to Hazard Categorjes

HAZARD CATEGORY CONFORMITY ASSESSEMENT PROCEDURES
| Module A
II Modules A2, D1, E1
I Modules B (design type) + D, B (design type) + F, B (production type) + E,
B (production type) + C2, H
v Module B (production type) + D, B (production type) + F, G, H1

1) The procedures are divided into a design phase and a production phase.
2) In each phase, the roles and responsibilities of the Manufacturer and the NB are detailed.
3) Some procedures are better adapted to single produetion (procedures G, H). Others are bgtter
adapted to production type (procedures B+C, B¥E, B+F, B+D). In this case the procedufe is
divided in two modules covering separately the design phase and the production phase.
4) The Manufacturer always has the choice between
(i) Conformity Assessment Procedure*without a QA system: the NB will check the prdduct
itself.
(i) Conformity Assessment Procedure requiring a QA system: the NB will check the| QA
system more than the product itself.
5) The seven Conformity Assessment Procedures of Figure 5-1 of this Guide imply an increasing
involvement of the NB_from procedure A to procedure H, depending on the level of hapard
presented by the Equipment covered by the Directive.
6) Each Manufacturer must select a Conformity Assessment Procedure among these s¢ven
procedures. Theirapplication is mandatory for affixing the CE Marking (Article 14 of the PED).

6.2| General Concept

(a) [The PED.uses these seven conformity assessment procedures (A to H) plus six additional ones (which
are identified in Figure 5-3 of this Guide), making a total of 13 procedures.
The{multiplicity of these procedures results from the consensus between 15 countries and is justified Hy
I)»the diversity of types of Pressure Equipment
(2) the diversity of means of production (unit production, series production, with or without QA
system)
(3) the diversity of hazard levels presented by these Equipment, which has led to four Hazard
Categories in the PED.
Figure 5-3 of this Guide shows a general overview of these Conformity Assessment Procedures.
(b) In each Hazard Category one or several Conformity Assessment Procedures, of equivalent stringency,
are proposed to the Manufacturer, depending on production (single or series) and if there is a QA system
(see Figure 5-2).

13
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When the Hazard Category increases, the requirements of the procedures become more severe and there is
more involvement of the NB:

Category I
Category II

Category III

No intervention by the NB (Procedure A).

No intervention by the NB at Design phase, but surveillance by the NB during production
phase (A2), or surveillance by the NB of QA system (D1, E1).

Design examination by the NB and final assessment of the equipment: B (production type)
+ C2, B (design type) + F.

Survelllance of the QA system: B (production type) + E, B (design type) + D, H.

Cat\ ez J\ L ) PP acad— tian-aftha NTD . D (a1 ot oo 12 \+T\ P _(laradiietianftiaa \+E G Hl
5\}1] ry 111\/1 VAOUVU lllb\dl V\lllbl\}ll VUL UiV IN1LJ,. 1J \Pl UuuLilIivIll LJP\/} U’ rJ \lJl UUuuUuLvilIivIlln L] P\l} py 9 U’ .
The|Manufacturer may always use a Conformity Assessment Procedure of a higher category level,
Figure 6-2: Conformity Assessment Modules
A. (Internal G. (Unit ‘H. (Full Quality
Control of B. (Type Examination) Verification) Assurance)
Production)
EN 29001
Manufacturer: Manufacturer Submits to Notified Body: Mamifacturer: Manufacturer:
Keeps technical | (a) Technical documentation Submits Operates an
documentation (b) Type t€chnical approved quality
at the disposal of documentation system (QS) for
national Notified Body: design
z authorities (a) Ascertains conformity with essential requirements
) (b) Carries out tests, if necessary Notified body:
z (c) Issues EU type-examination certificate (a) Carries out
=) surveillance of the
Qs
(b) Verifies
conformity of the
design (H1)
(c) Issues EC design|
examination
certificate (H1)
Cc2 E. (Product F. (Product D. (Production
(Conformity to Quality Verification) Quality
Type) Assurance) Assurance)
EN 29003 EN 29002
A. Manufacturer:
Manufacturer: Manufacturer: Manufacturer: Manufacturer: Manufacturer: Manufacturer: (a)Operates an
(a) Declares (@)  Declares \|\ (a) Operates an | (a)Declares (a)Operates an (a)Submits approved QS for
conformity conformityywith,"| approved conformity with | approved product production and
with essential approved-type quality system approved type, quality system (b)Declares testing
requirements (b) Affixes the | (QS) for | or  with | (Qs) for conformity (b)Declares
% (b) Affixes the CE'mark inspection and esseptlal production and (c)Affixes the conformity
= CE mark testing requirements testing CE mark (c)Affixes the CE
S (b)Declares (b)Affixes the | (b)Declares mark
a conformity with | CE mark conformity with
2 approved type, approved type
A or to essential (c)Affixes the
requirements CE mark
(c)Affixes the
CE mark
A2 Notified body: Notified body: Notified body: Notified body: Notified body: Notified body:
Notified body: (a)Tests on | (a)Approvesthe | (a)Verifies (a)Approves the | (a)Verifies Carries ou
(a)Tests on | specific aspects | QS conformity QS conformity with | surveillance of th
specific aspects of the product (b)Carries out | (b)Issues (b)Carries out | essential QS
£l oo v M £ et £ " v Ml £ & M
(b)Product checks at | the QS conformity the QS (b)Issues
checks at | random certificate of
random intervals | intervals conformity
1 2 3 4

14
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Figure 6-3: Conformity Assessment Procedures in the PED

Module Risk Category Design Production
A I Technical documentation Internal production control
Internal production control
A2 I Technical documentation with surveillance of the final
assessment
. Type without QA: C2 or F
B —Production Type 1 examination with QA: E or D
~ - Dreston Without QAT T
B~ Design Type v examination with QA: D
2 I (Module B) Conformity of the production
to the type
QA for production(ISO 9002
D I & IV (Module B or B1) or EN 29002)
. . QA for production (ISO 9002
D1 I Technical documentation of EN'29002)
QA for final testing on
E 1T (Module B) pfoducts (ISO 9003 or EN
29003)
QA for final testing on
El I Technical documentation products (ISO 9003 or EN
29003)
F I & IV (Module B or B1)

Product verification

G v Unit verification Unit verification
. QA for production (ISO 9001
H 111 QAMor design or EN 29001)
QA for production with
Hi v QA for design, with design specific surveillance of final
examination assessment (ISO 9001 or EN
29001)

Figure 6-4: Conformity Assessment Procedure to Be Applied In Each Hazard

Category
Witheut QA With QA
Category Series Unit Series Unit

I A A A A
11 A2 A2 Dl orEl Dl orEl
I B+C2 BI+F B+E H

BI+F BI+D B1+D
v B+F G B+D H1

Conformity Assessment Procedure B — Design Type.

6.3  Structure of the Procedures

(a) Each Conformity Assessment Procedure is described in detail in Annex III of the PED and specifies
the respective tasks and responsibilities of the Manufacturer and of the NB for the Design and
Production phases. For all Equipment
(1) the Manufacturer must

15
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(b)

(©)

@
(e)

6.4 Review of Conformity Assessment.Modules

6.4

Mo
Mo

Mo
Mo
Mo

Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo

(i) draw up the Technical Documentation

(ii) ensure conformity to the ESR by drawing up a Declaration of Conformity (Annex IV of the

PED)
(iii) affix the CE Marking
(iv) affix the identification number of the NB.

(2) the NB must check the conformity of the Equipment with the ESR by applying the specifications

of the Procedure. This check will differ according to whether the manufacturer uses a
procedure.

Q anfaormiti A ccacoaan Do oo ag L o () A
O O O O O <

examine the Design and the Fabrication of each Equipment, and perform appropriate tests, S6_3
check its conformity to the ESR, except for the following procedures.
1) Procedure A. Self-certification by the Manufacturer.

of unexpected visits.
For the seven Conformity Assessment Procedures with QA (D1, E1, B+E, B+D, B1+D, H, H1)
involvement of the NB on the Equipment itself is reduced, and the NB concentrates on the QA sys
The NB
1) assesses the adequacy of the QA system to the production
2) carries out periodic audits to ensure that the Manufacturer appliesithe QA system
3) applies the surveillance by unexpected visits to check that the’ QA systems works correctly.
Six procedures are devoted to unit production (A, A2, D1, E1, G)H, HI1).
Seven procedures are devoted to series production (B+C2, B+D, B+E, B+F, B+D, B+F). They co
of a design module covering the design phase (modules*B) and a production module covering
production phase (modules C2, D, E, and F).

QA

2) Procedure A2. Self-certification by the Manufacturer and surveillance by an NB that\takes the form

the
em.

hsist
the

1 Conformity Assessment Modules
ﬁule A Internal Production Control
ule A2 Internal Production Cortrol Plus Supervised Pressure Equipment Checks at Ranflom
Intervals
ule B EC type examination - Production Type
ule B EC type examination - Design Type
ule C2 Conformity- to“Type Based on Internal Production Control Plus Supervised Pressure
Equipment €hecks at Random Intervals
ule D Confotmity to Type Based on Quality Assurance of the Production Process
ule D1 Quality Assurance of the Production Process
ule E Eonformity to Type Based on Pressure Equipment Quality Assurance
ule E1 Quality Assurance of Final Pressure Equipment Inspection and Testing
ule F Conformity to Type Based on Pressure Equipment
ule G Conformity Based on Unit Verification
ule-H Conformity Based on Full Quality Assurance
dule H1 Contormity Based on Full Quality Assurance Plus Design Examination

Appendix F Declaration of Conformity

Appendix G Activities of Manufacturers and Notified Bodies in Accordance with Conformity
Assessment Procedures
6.4.2 Module A: Internal Production Control

This module describes procedures by which Manufacturers, or their authorized representatives established
in the European Community, ensure and declare that pressure equipment satisfy the requirements of the
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PED to which they apply. This module is applicable for Category I, for a production by series or unit, with
or without a quality assurance system.

6.4.2.1 Characteristics of the Module

(@)
()

Internal Production Control by the Manufacturer
No intervention of the NB

6.4.2.2 Role of the Manufacturer

(@)

(b)
()
(d)

6.4,

Thiy

in the Community, ensures and declares that pressure equipment of risk category II satisfies

requ
This

6.4.

(@)
)

(c)
@
(e)

6.4.

The Manufacturer must draw up the technical documentation (see Module A2) and must keep, ita
disposal of the relevant national authorities for inspection purposes for 10 years after the last" of
pressure equipment has been manufactured.

The Manufacturer must affix the EC marking to each item of pressure equipment.

[The Manufacturer must draw up a written declaration of conformity.

The Manufacturer must keep a copy of the declaration of conformity with the technieal documenta

3 Module A2: Internal Production Control Plus Supervised. Pressure Equipm
Checks at Random Intervals

module describes procedure by which the Manufacturer, or its authorized representative establi
irements of the PED.
module is applied for a production in series or by unit, without a quality assurance system.

B.1 Tasks of the Manufacturer

The Manufacturer chooses an NB.

The Manufacturer draws up technical documentation, as far as is relevant to such assessment,
covers the design, manufacture, and operation of the pressure equipment. The basic document i3
ceneral design drawing of the equipment completed if necessary by more detailed manufacty
drawings or diagrams of the subdassemblies or circuits and commented if necessary by a wr
description. The technical documientation will contain

1) name of the Manufactureitand site of production

2) conceptual design andmanufacturing drawings

3) alist of harmonized-standards applied and description of the solutions adopted

4) results of design(calculation made and/or test reports.

The Manufacturerensures that the manufacturing process complies with technical documentation,
The Manufacturet affixes the EC marking and Notified Body identification number to each item.
The Manufactyrer draws up written declaration of conformity.

Retain deelaration of conformity and technical documentation for ten years.

B.2 (Fasks of the Notified Body

(a) INA

the
the

ion.

ent

hed
the

and

the
ring
tten

Final cccacmman Tta

(b)
(©)

ot oo L + sz s azaantad o Tha firnal accacsmantrarmctinecelada
Meonitoring-of-final-assessment-by-unexpeected-visits—Fhe-final-assessment-mustinelude
(1) visual examination of the equipment
(2) hydraulic pressure test
(3) examination of safety devices.
Take samples of pressure equipment at manufacturing or storage premises to conduct checks.
Take appropriate action if items do not conform.
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6.4.

4 Module B: EU Type Examination — Production Type

This module describes the part of the procedure by which an NB ascertains and attests that a representative
example of the production meets the provisions of the PED to which they apply. This module is applied
for risk category III and IV, for a production in series, with or without quality assurance.

6.4.4.1 Characteristics of the Module

nf(r‘”) 1—7 F r\vn\

This module is only apphcable for the de51gn exammatlon It is always associated with another module

For
repd
cald

Thepe documents shall be given to\the NB for this module, but also for EU Type examination - D¢
Type (modules B and H1). They shall also be available in complement of the documents for the
assessment in modules A, A2,'D1, E1, and H.

()
(©

6.4

(@
()
(©)

4.2 Tasks of the Manufacturer

4.3 Tasks of-the Notified Body

The Manufacturer draws up the technical documentation that covers the design, manufacture,
operation of the pressure equipment. The documents to be given to the NB for a desigh examing
are:

1) general description of the pressure equipment

2) list of codes or harmonized standards applied and solution adopted
3) design drawings, manufacturing drawings, diagram of components
4) identification marking drawings (identity plate)

5) list of materials used

6) results of design calculation made and/or test reports

7) forming procedures

8) heat treatment procedures

9) Non-Destructive Testing (NDT) procedures

10) Qualification of permanent assembly procedures; welding, braze-welding, brazing, expand

and gluing
11) Operating instructions.

calculation design, the results of the design(calculation shall be given; for experimental design, the
rts shall be given, and for calculation“design completed by experimental design, the results of
ulation shall be supplemented by the'test reports.

[The Manufacturer prevides representative example of production (a “type”) to the NB.
The Manufactureraetains documentation and copies of EC type-examination during ten years.

Examings$ithe technical documentation
Verify'that the “type” is manufactured in conformity with the technical documentation
Assess materials when they are not in conformity with harmonized standard or European Approv

and
tion

ing,

test
the

sign

final

] of

Materials, and check material certificates

(d)
(e)
H
(2

Approve procedures for permanent joining or check they have been previously approved
Verify staff are qualified or approved for permanent joining and non-destructive examination
Issues EU type-examination certificate with a validity of ten years

Retain copy of documentation and EU type - examination certificate.
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6.4.5 Module B: EU Type Examination — Design Type

This module describes the part of the procedure where an NB ascertains and attests that the design of an
item of pressure equipment meets the provisions of the PED to which they apply. This module is applied
for risk category III, for production in series or by unit, with or without quality assurance.

6.4.5.1 Characteristics of the Module

This module is only applicable for design examination; it is always associated with another module
ernd he man Acturin > e wment (For D)
- - - \ 7

6.4.p.2 Tasks of the Manufacturer

The{Manufacturer draws up the technical documentation as described in module B.

6.4.5.3 Tasks of the Notified Body

See|module B (para. 4.4).
(a) [Examine the technical documentation
(b) [[ssue EC design-examination certificate

6.4/6 Module C2: Conformity to Type Based on Internal Production Control Rlus
Supervised Pressure Equipment Checks at Random‘intervals

Thi§ module describes that part of procedure where by the Manufacturer ensures and declare that pressure
equipment is inconformity with the type as described in the ECtype-examination certificates and satigfies
the fequirements of the PED to which they apply.

The| Manufacturer must affix the EC marking to eachiitem of pressure equipment and draw up a written
declaration of conformity.

6.4.6.1 Characteristics of the Module
Thig module is only applicable for theanufacturing of the pressure equipment in series without quflity
assyrance. It is always associated with the module B (EU type-examination — Production Type).

6.4.6.2 Tasks of the Manufaeturer

(a) [Ensure that the manufacturing process produces pressure equipment that complies with the type as
described in the EC-type-examination certificate
(b) (Choose an NB

(c) |Affix CE marking and NB identification number.

6.4.6.3 Tasks of the Notified Body

(a) Monitor the final assessment by unexpected visits
(b) |Eiisure that the Manufacturer performs the final assessment according to the PED
(c) Take samples of pressure equipment at manufacturing and storage premises to conduct checks.

6.4.7 Module D: Conformity to Type Based on Quality Assurance of the Production
Process

This module describes procedures where the Manufacturer ensures and declares that the pressure equipment
concerned is in conformity with the type described in the EU design-examination certificate and satisfies
the requirements of the PED to which they apply.
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6.4.7.1 Characteristics of this Module

This module is only applicable for the manufacturing of the pressure equipment in series or by unit, with

quality assurance for risk categories III or IV.

examination, production type or design type).

6.4.7.2 Tasks of the Manufacturer

(@)

(b)
(©
(@)

6.4.

(@
()

(©
@
(e)

6.4,

This
assg

6.4.
Thig

6.4.
(@)

()

Set up and operate quality system for production, final inspection, and testing (e.g., ISO 29002 or EN

examination — Production Type certificate, or the EU type examination — Design Type certificate;
[Lodge application for assessment of quality system with an NB as described in module D1

Affix CE marking and NB identification number

Draw up written declaration of conformity.

.3 Tasks of the Notified Body

Assess quality system including an inspection visit to the Manufacturer’s premises.

Carry out surveillance visits to ensure that the Manufacturer fulfills the obligation arising from
approved quality system.

Carry out periodic audits such that a full reassessment is carried out,

Carry out unexpected visits to verify that the quality system is fufictioning correctly.

Notify the Manufacturer of assessment decision.

8 Module D1: Quality Assurance of the Production Process

module is applicable for conception and for the manufacturing of pressure equipment. It is
ciated with another module.

8.1 Characteristics of the Module

B.2 Tasks of the Manufacturer

Draw up technical documentation covering design, manufacture, and final inspection. The docum
given to the NB for final inspéction shall contain

1) certificates of qualification of NDT personnel, welders, brazing personnel

2) data dealing with heat treatment (diagram of temperatures)

3) inspection documents for the base materials and the consumables

4) procedures-for ensuring materials traceability

5) test repettsrof NDT, including radiographic films

6) test reports of destructive tests

7) forming conformity certificate.
Setapand operate quality system for production, final inspection and testing (e.g., ISO 9002), w

module is applicable for risk category 1l.with quality assurance for production in series or by unif.

It is always associated with the module B (EU type

ype

the

not

ents

hich

enigures compliance of the pressure equipment with the PED.

(c) Give to the NB the documentation on the quality system including a description of quality objectives

@)

and organization structure.
Affix £C marking and draw up written declaration of conformity.

6.4.8.3 Tasks of the Notified Body

(@
()
(©

Assess quality system including an inspection visit to the manufacturer’s premises.
Carry out periodic audits such that a full reassessment is conducted.
Carry out unexpected visits to verify that the quality system is functioning correctly.
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(d) Notify the Manufacturer of assessment decision.

6.4.9 Module E: Conformity to Type Based on Pressure Equipment Quality Assurance

This module is applicable only for the manufacturing of pressure equipment. It is associated with module

B(c

onception).

6.4.9.1 Characteristics of the Module

Thi

6.4.
(@)
()

(c)
@

6.4.
(@)
(b)

(©)
(d)

6.4.
This
with

6.4.
Thi

6.4.
(@)
(b)

(©)
@

6.4.
(@)

module is app]ir‘ahlp forrisk category 11 wwath r}lm]if\/ assurance for prndnnh'nn in series

D.2 Tasks of the Manufacturer

Set up and operate quality system for products (e.g., ISO 9003), which ensures compliance of
pressure equipment with the type described in the EC type examination certificate.

[odge application for assessment of quality system with an NB as described in module E1 (para. 4
Affix EC marking and notified body identification number.

Draw up written declaration of conformity.

D.3 Tasks of the Notified Body

Assess quality system, including technical aspect, with an inspection visit to the Manufactus
premises.

Carry out periodic audits such that a full reassessment is carried ‘out.

Carry out unexpected visits to verify that the quality systemuis functioning correctly.
Notify the Manufacturer of assessment decision.

10 Module E1: Quality Assurance of Final Pressure Equipment Inspection and Tes
module is applicable for conception and for manufacturing of pressure equipment. It is not associ

another module.

0.1 Characteristics of the Module

0.2 Tasks of the Manufacturer

Draw up technical docimentation covering design, manufacture, and final inspection.
Set up a quality system for products (e.g., ISO 9003), and operate this quality assurance for |
assessment and tésting.

Affix EC marKing and notified body identification number.
Draw up wiritten declaration of conformity.

10.3 . Tasks of the Notified Body

Assess quality system, including technical aspect, with an inspection visit to the Manufactui

the

10).

er’s

ing
hted

5 module is applicable for risk category II with quality assurance for production in series and by unit.

inal

er’s

)
()
@)

6.4.

premises.

Carry out periodic audits such that a full reassessment is conducted.

Carry out unexpected visits to verify that the quality system is functioning correctly.
Notify the Manufacturer of assessment decision.

11 Module F: Conformity to Type Based on Pressure Equipment Verification

This module is applicable only for the manufacturing of pressure equipment. It is associated with modules

B.
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6.4.11.1 Characteristics of the Module

This module is applicable for risk category III or IV without quality assurance for production in series or
by unit.

6.4.11.2 Tasks of the Manufacturer

(a) Ensure that the manufacturing process produces pressure equipment that is in conformity with the type

described in the EU type-examination certificate (B), Production Type or Design Type.
hoosean NB

()
(c)
@

6.4.

(a)
(b)
(©
(d
6.4.
This
anof

6.4.
Thi

6.4.
(@)

()
(©

6.4.

(@
()
(c)
@
(e)

Affix EC marking and notified body identification number.
Draw up written declaration of conformity.

11.3 Tasks of the Notified Body

Examine and test each item of pressure equipment, to verify that every item confofms’to the type.
Verify qualification of personnel responsible for permanent joining and NDT examination,

Carry out final inspection and proof test.

[Draw up written certificate of conformity relating to the test.

12 Module G: Conformity Based on Unit Verification
module is applicable for design and manufacturing a pressute~¢quipment. It is not associated
her module.

2.1 Characteristics of the Module

b module is applicable for risk category IV, without'quality assurance and for production by unit.

2.2 Tasks of the Manufacturer

[Lodge application for unit verification with:an NB that must include
1) the technical documentation as desctibed under module A2
2) information relating to the approval of the manufacturing and test procedures

destructive tests.
A ffix EC marking.
Draw up written declagation of conformity.

12.3 Tasks of the Notified Body

Examine design-and construction of each item.

Examine technical documentation with respect to design and manufacturing procedures.
Check ceértificates from material Manufacturers.

Apprevie procedures for permanent joining of parts or check previous approval.

o

g
(h)

Verify personnel responsible for permanent joining of parts and non-destructive testing.
ensure the conformity to the PED.

Carry out final inspection and perform, or have performed, the proof test.

Examine the safety devices, if applicable.

(i) Affix identification number or have it affixed to the pressure equipment.

0

Draw up certificate of conformity for the tests carried out.
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6.4.13 Module H: Conformity Based on Full Quality Assurance

This module is applicable for conception and for the manufacturing of pressure equipment. It is not
associated with another module.

6.4.13.1 Characteristics of the Module

This module is applicable for risk category III with quality assurance for production by unit.

6.4.13.2_Tasks of the Manufacturer

(@)

(b)

(c)
@
(e)

6.4.

(@)
()

(©)
@

(e)
H
(2

Fo
test

—

[mplement an approved quality system for design, manufacture, and final inspection and testing-(
[SO 9001), which must ensure compliance of the pressure equipment with the requirementsof-the |
that apply to it.
[odge application for assessment of the quality system with an NB, which includes
1) relevant information on the pressure equipment concerned
2) documentation on the quality system including a description of quality objectives
organizational structure
3) technical design specifications, including standards, that will be applied
4) design control and technical verifications, process and systematie measures, particularlyj]
procedures for permanent joining
5) examinations and tests to be carried out
6) quality records, such as inspection reports, test data, and‘the qualifications or approvals of
personnel concerned particularly with permanent joining
7) means of monitoring quality and quality system.
Undertake the fulfilment of obligations arising out of the quality system.
Affix EC marking and identification number of the NB responsible for surveillance.
Draw up declaration of conformity.

13.3 Tasks of the Notified Body

Assess quality system including an inspection visit to the Manufacturer’s premises.

Presume conformity with respect foythe elements of the quality system that implements a rele
harmonized standard (e.g., ISO9001).

Notify the Manufacturer of assessment decision.

Carry out surveillance vigits-to ensure that the Manufacturer fulfils the obligations arising from
approved quality syster.

Carry out periodic audits such that a full reassessment is carried out every three years.

Carry out unexpeeted visits to verify that the quality system is functioning correctly.

Assess proposed-changes to the quality system. For category III and IV vessels for group 1 and gi

take a sariple of equipment and perform, or have performed, the proof test.

pne-off production of category III steam generators, the NB must perform, or have performed, the p

and

the

the

vant

the

oup

D gases and(group 1 liquids and steam generators, the NB, when performing unexpected visits, fust

roof

for éach unit.

6.4.14 Module H1: Conformity Based on Full Quality Assurance Plus Design Examination

This module is applicable in addition to the requirements of module H.
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6.4.14.1 Tasks of the Manufacturer

(a) Lodge application for examination of the design with an NB. The application must enable the design,
manufacture, and operation of the pressure equipment to be understood and enable conformity with the
relevant requirements of the PED to be assessed. It must include
(1) technical design specifications, including standards
(2) necessary supporting evidence for their adequacy, in particular where harmonized standards have

not been applied in full.

(b) Inform the NB of all modifications to the approved design.

6.4.14.2 Tasks of the Notified Body

(a) [Examine the application and, if satisfied, issue an EC design examination certificate.
(b) (Carry out surveillance of the final assessment in the form of unexpected visits, which, must include
examinations on the pressure equipment.

(c) |Assess any modifications to the approved design and give additional approval.

6.5| Summary of Activities of Manufacturers and Notified Bodies

A sphmmary of the activities of Manufacturers and Notified Bodies incaccordance with the Conformity
Assgssment Procedures is provided in Appendix F of this Guide.
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7

71

ESSENTIAL SAFETY REQUIREMENTS (ARTICLES 4 AND 6, ANNEX | OF
THE PED)

Introduction

The technical requirements concerning the Pressure Equipment itself are included in Annex I of the PED
under the designation Essential Safety Requirements, (ESR). The following principles apply.
(a) All pressure equipment above the thresholds mentioned in Article 4 of the PED (i.e., classified in

azard Category I, 11, III. or IV) shall comply with all these ESR. They concern the various ste

s of

()

The]
Star
rule
“the

(©

How
pres
cony

quantitative requirement different from the Harmonized Standards, provided an equivalent level of sg

1S ad

()

Ino

(e)

the construction; design, material selection, fabrication, inspection, and safety devices.
These ESR are generally formulated in general terms of safety objectives, such as, “Pressure Equipr
shall be constructed in such a way to ensure its safety in reasonable foreseeable conditions.”]

dards. Some quantitative requirements are provided by PED §7 of Annex I, whieh*‘apply as a ger
” Manufacturers can depart from these quantitative requirements, but they shall’convince the NB
v have taken appropriate measures to achieve an equivalent overall level of safety.”

[t is the role of CEN Harmonized Standards (harmonized to the PER),such as EN13445 for Un{
Pressure Vessel developed by CEN/TC54), to quantify each of thesérequirements. As a consequg
this gives them a presumption of conformity to the PED (see PED\Article 12-§1).

bever, use of these Harmonized Standards is not compulsory. The Manufacturer may construd
sure vessel using any Code or Standard but must be abl€ to demonstrate to the NB that the vg
plies with each of the ESR of PED Annex I. Orythie Manufacturer shall show that it has us

hieved.

with the ESR.

1) use of the EN Harmonized Staidard, which will give presumption of conformity to the ESR

2) use of a recognized Code like ASME Boiler and Pressure Vessel Code, French Code
Construction of Unfired Rressure Vessel (CODAP), etc. (supplemented by additional requirem
to ensure compliance with the PED)

3) by applying directly the ESR and providing calculation sheets carrying out tests, etc.

ptions 2 and 3, the'Manufacturer will have to convince the NB of its compliance with the ESR.

The stringercy of some of these ESR depend on the Hazard Category of the Equipment, especially
1) approval of welding operating procedures (Annex 1-§3.1.2 of the PED)
2) approval of welders (Annex [-§3.1.2 of the PED)
3)Capproval of non-destructive test personnel (Annex [-§3.1.3 of the PED)

hent

PED does not provide the means to achieve these requirements; this is the role ef-the Harmonjzed

eral
that

ired
nce,

t its
ssel
bd a
fety

The Manufacturer is free to use one of the following three options to prove that this Equipment complies

for
ents

4)"types of material certificate (Annex 1-§4.3 of the PED).

7.2

7.2.

General Discussion of ESR (Annex | of the PED)

1 Preliminary Remarks

(a) All equipment above the thresholds specified in PED Article 4-§1 (i.e., Equipment classified in Hazard
Categories I, 11, 111, and IV) shall meet each of the essential safety requirements of Annex I of the PED.
This applies to assemblies (Article 4-§2 of the PED), taking into account the derogation specified in

clause Article 4-§2.3 (see Annex 1-§2.8 of the PED).
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(b) The Essential Safety Requirements are mandatory. These are expressed qualitatively in terms of
general purposes. Only some numerical values are given in Annex [-§7 of the PED (joint efficiency,
proof test pressure, etc.). The Manufacturer is not obliged to use these values provided an equivalent
overall level safety has been achieved (Annex I-§7 of the PED).

7.2.1.1 General (Annex I-§1 of the PED)

Equipment shall be constructed in such a way that their safety is ensured (Annex [-§1.1 of the PED). The
Manufacturer shall carry out a hazard analysis, which shall be used as indicated in Annex 1-§1.2 and Annex
1-§1[3 of the PED.

7.2.1.2 Design (Annex I-§2 of the PED)

7.2.1.2.1 General (Annex I-§2.1 of the PED)

Pregsure equipment shall be “properly designed” to ensure that the equipment will be ‘safe throughoyt its
intepded life, taking into account

(a) puitable safety margins against the different failure modes

(b) |loads corresponding to the intended use (pressure, temperature, wind, eatthquake, etc.)

(c) expected working conditions (corrosion, erosion, fatigue, etc.), (Annex 1-§2.2.1 of the PED).

7.2.1.2.2 Design Method

Tw¢@ methods for design are proposed (Annex [-§2.2.2 of the PED):
(a) (Calculation Method. This method is applicable to all cases (Annex [-§2.2.3 of the PED).
1) This method shall specify the maximal allowable stresses to prevent possible failure mpdes
including creep, corrosion, fatigue, and instability (Annex 1-§2.2.3.a of the PED).
2) The allowable general membrane stress, S,,-is'defined below, for each type of material (Anngx I-
§7.1.2 of the PED).
Figure 7-1: Allowable General Membrane Stress Values

Material Allowable General Membrane Stress, S;
Herritic  steel, including normalized. _steel and | Lesser of Rp/r /1.5 and Ryy/20 /2.4
gxcluding fine-grain steel and specially heat treated

steel

Austenitic steel if A > 30% Re/t /1.5

Austenitic steel if A > 35% Lesser of Re/t /1.2 and Rm /t /3

(ast steel Lesser of Re/t /1.9 and Rm/20 /3
Aluminum Re/t /1.5

Aluminum alleys.(excluding precipitation hardened | Lesser of Re/t /1.5 and R/ /2.4
qlloys)

A Z¢longation, %
Ry = specified minimum yield strength at calculation (design) temperature
Rm/20 = specified minimum ultimate tensile strength at 20°C (room temperature)

erafure.
ea-2a- oo,

NOTE: These stress values apply as a general rule. Other values may be used if an equivalent overall
level of safety is achieved (PED Annex 1-§7).
(3) The method shall take into account the following (PED Annex 1-§2.2.3.b):
(i) the calculation pressure (greater than or equal to PS), the calculation temperature and the
possible combinations
(i1) the maximal stresses and stress concentrations
(iii) the joint efficiency according to the level of testing of welded joints (Annex 1-§7.2 of the
PED).
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Figure 7-2: Joint Efficiency Values
Extent of Examination Joint Efficiency
100% radiographic (RT) or ultrasonic (UT) 1.0
Spot examination by RT or UT 0.85
Visual examination only 0.70

NOTE: These joint efficiency values apply as a general rule. Greater values may be used if an equivalent

ov€l

(b)

Thig

Marufacturer shall draw up a test program on a representative sample, subjected to the agreement o

Not

Oth
parg
(a)
(b)
(c)
(d)
(e)
g
(h)
(i
G)
7.2.

(@)

all level ot satety has been achieved (Annex 1-§/ of the PED).

Experimental Method. When no calculations are performed, this method is applicable only for (Annex

[-§2.2.4 of the PED):
1) vessels that have a PS x V less than 6000 bar L (3072 psi x ft.%)
2) piping that has a PS x DN less than 3000 bar mm (1713 psi x in.).

method does not apply when conformity assessment is carried out according to module Bl.
fied Body in charge of the design assessment module.

7.2.1.2.3 Other Requirements for Design

pr requirements regarding design shall cover the following, if relevant (PED references are notd
ntheses).

safety of handling and operation (Annex 1-§2.3)

means of inspection (Annex [-§2.4)

means of draining and venting (Annex [-§2.5)

corrosion and chemical attack (Annex [-§2.6)

wear (Annex 1-§2.7)

reliability of assemblies (Annex [-§2.8)

provisions for filling and discharge (Annex 1-§2.9)

protection against exceeding the allowable limits (Annex 1-§2.10)
safety accessories (Annex [-§2.11)

external fire (Annex [-§2.12).

[.3 Fabrication (Annex I-§3 of the PED)

7.2.1.3.1 Manufacturing Procedures

The Manufacturet shall ensure that design specifications are effectively applied at fabrication §
Annex [-§3.1yof the PED), especially regarding the following aspects (PED references are notg
parentheses).

1) prépafation of the component parts (Annex [-§3.1.1)
2) (permanent joining (Annex 1-§3.1.2)

The
" the

d in

tage
d in

3) heat treatments (Annex 1-§3.1.4)

(4) traceability (Annex [-§3.1.5).

(b) Permanent assemblies (Annex [-§3.1.2 of the PED) by welding, brazing, etc., shall be performed using
qualified personnel and in accordance with qualified operating procedures. For pressure equipment in
Categories 11, III, and IV, the operating procedures and personnel shall be approved by a competent
third party which, at the Manufacturer’s discretion, may be a Notified Body, or a third party

organization recognized by a Member State, as provided for in Article 20.
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Figure 7-3: Welding Procedure Qualifications and Welder Qualifications Values

Hazard Category of Equipment Approval of Welding Procedure Qualification and Welder Qualification
By

Category | Manufacturer

Category 11 Notified Body (PED Article 30) Chosen by

Category 111 or the

Category IV Third-party organization Manufacturer
recognized by a Member State
(PEBATrticte26)

7.2.1.3.2 Non-Destructive Testing (NDE) (Annex I-§3.1.30f the PED)

Thig shall be performed by qualified personnel. Body in charge of the approval of these\qualificafiions

dep¢nds on the Hazard Category in which the Pressure Equipment is classified is as follaws.

Hquipment Hazard Category Approval of NDE Personnel By,

(ategory I Manufacturer

(ategory II

(ategory 111 Third-party organizatien recognized by

(ategory IV a Member State (RED Article 20)
7.2.1.3.3 Final Assessment (Annex I-§3.2 of.the PED)

Predsure Equipment shall undergo a final assessment to ensure the compliance with the essential sgfety
reqyirements. This final assessment must include a final examination and a proof test performed byf the

Manufacturer or the Notified Body according to the agsessment module that applies.

(a) |Final examination (Annex [-§3.2.1 of the PED)\comprises

1) internal and external visual examinationof the Equipment
2) examination of the accompanying documents of the Equipment.

(b) [Proof test (Annex 1-§3.2.2 of the PED)] generally hydrostatic, carried out at a pressure P, defindd in

Whe¢re

p, =125p, L

1

P, =143 P

P, = allowable maximum operating pressure
fl = neminal design stress at test temperature
J=nominal design stress at operating temperature.

Annex [-§7.4 of the PED. The test'pressure shall be the larger of the following.

NOTE: Lower values may be used if an equivalent overall level of safety has been achieved (Annex I1-§7

of the PED).

(1) Exceptionally, where the hydrostatic pressure test is impractical, an “equivalent test” (e.g., a
pneumatic test) may be performed.

(2) The test shall be performed for each equipment, unless the equipment is classified in

category I (where the test may be carried out on a statistical basis).

(3) For assemblies, an examination of the safety accessories shall be performed additionally.
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7.2.1.3.4 Marking and Operating Instructions
(a) In addition to CE Marking, information specified in PED Annex [-§3.3 shall be affixed on the
Equipment.

(b) Pressure Equipment shall be accompanied with instructions covering all information necessary for the
user (mounting, start-up, use, maintenance). (See Annex [-§3.4 of the PED.)

7.2.1.4 Materials (Annex I-§4 of the PED)

Thepword Materialincludes-the-parentmaterials-(G-e—base-metals—such-as-steel-aly 4 ste)-aswe
joinjng materials (for welding, brazing, etc.). Welding consumables and other joining materials are sulpj
only to some of the parent material requirements.

7.2.1.4.1 Materials Intended for Pressure Parts (Annex 1-§4.1 of the PED)

Materials must have appropriate properties for all operating conditions reasonably foréséeable and for] test
conglitions, especially regarding (Annex [-§7.5 of the PED):

(a) ductility: for steel, elongation after rupture, A % not less than14%
(b) foughness: for steel, impact test energy not less than 27J (20 ft-1b).

NOTE: Lower values may be used if an equivalent overall level of safety-has been achieved. (Annex [[-§7
of the PED.)

The|materials shall be sufficiently chemically resistant and notbe affected by aging, etc.

7.2.1.4.2 Material Characteristics (Annéx 1-§4.2 of the PED)

(a) [The Manufacturer shall define material characteristics required by equipment design and material use
Annex 1-§4.2.a of the PED).
(b) [The Manufacturer shall supply each specification for each material used which may be (Annex 1-§4.2.b
of the PED) one of the following.
1) Material that complies with Harmofiized Standards. Thus, the material is presumed to comply Wwith
the Essential Safety Requiremeénts' (Article 5 of the PED)
2) Material subject to a Europedan Approval for Materials (Article 11 of the PED)
3) Material subject to a ‘Rarticular Material Appraisal,” which shall be carried out by a Hody
depending on the Hazard-Category in which the equipment is classified. (See below)

Eqpipment Hazard Categary; Particular Material Appraisal (PMA) Carried Out by
Category | Manufacturer

Cagegory 11

Category 111 Notified Body in charge of evaluation and approval of
Cagegory IV the Pressure Equipment

C aterials shall be accompanie an 1spection document establishe the material producer. For
Materials shall b panied by an inspection d blished by th ial prod F
pressure parts the type of inspection document depends on the Equipment Hazard Category (Anngx I-
94.3 ot the PED), as tollows.

Equipment Hazard Category Type of Inspection Document (According to EN10204)
Category 1 Test report Type 2.2 (Certificate of Compliance)
Category 11 Inspection certificate

Category III Type 3.1 or Type 3.2

Category IV

See Section VII of this Guide for more details regarding PED requirements for materials.
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7.2.1.5 Specific Requirements Applicable to Fired Equipment (Annex I-§5 of the PED)

This pressure equipment shall be constructed so as to avoid or minimize risks of a significant loss of
containment from overheating.

7.2.1.6 Specific Requirements Applicable to Piping (Annex I-§6 of the PED)

This equipment shall be constructed so as to ensure that the risks listed in sub-clauses (a) to (g) in PED
Annex I-§ 6 are taken into account or minimized.

7.2.1.7 Specific Quantitative Requirements for All Equipment (Annex I-§7 of the PED)

(a) [The quantitative requirements specified in this clause of Annex I may be superseded“by g

(b)

7.3

Ann
toe

NO
Arti

The

1 ldentify the Hazard Due to/Pressure

requirements (or other values) provided that these values result in an equivalent overall Ieyel of sa
These requirements have been included in Annex 1-§7, sub-clauses 2, 3, and 4 of the PED. They
with the following items.

1) allowable stresses (Annex [-§7.1)

2) joint coefficients (Annex [-§7.2)

3) means of pressure limitation (Annex-§7.3)

4) hydrostatic test pressure (Annex [-§7.4)

5) material characteristics (Annex 1-§7.5).

Hazard Analysis (Annex | of the PED)

ex I of the PED (Preliminary Observations-§3) requires the:Manufacturer to perform a hazard ana
hsure safety of the Pressure Equipment during operation,

[E: Such a hazard analysis has no relationship with the Hazard Category concept, defined in |
cle 10, whose purpose is to determine the level.@f hazard presented by Pressure Equipment.

hazard analysis should be performed as follows.

hazards, electromagnetic hazards, and transportation hazards) may be covered by other Directives.

potential failure mechanisms or dangers that can be anticipated during operation of the Pres
pment should be considered;such as:
effect of operating paraméters (pressure, temperature, fluid, etc.)
effect of static stresses
effect of fluctuating. stresses

orrosion, erosiofy.abrasion

reep
modificatioh of mechanical properties due to temperature, manufacturing process (forming, etc.), ag
ctc.

ther
fety.
deal

ysis

PED

Surc

ing,

7.3.2 Evaluation

Evaluate the hazards to determine if the hazards can be eliminated (using adequate safety margins in design,
adequate materials, adequate testing and inspection, etc.) or reduced (PED Annex 1, §1.2, first indent).
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NOTE: This is not a risk evaluation. The severity and probability of risk is not in the scope of the PED,
which does not account for the consequences of a failure of the Pressure Equipment. This appears clearly
in the determination of the Hazard Category of the Equipment.

7.3.

3 Reduction of Hazards

Reduce hazards that cannot be eliminated by applying protective measures during operation of the
Equipment. The reduction of these hazards should appear in the Operating Instructions [PED Annex I,
§1.2, second indent and §3.4(c)].

7.3]

Info
This

7.3]

The
requ

The
the
(PE

NO
con
a ris
Prej

4 Informing Users

rm Users of residual hazards so that they can take adequate measures (PED Annex [-§1.2,.third ind
also covers potential misuse of the Equipment by the User during operation (PED Annex’1-§1.3).

5 Documentation

results of the hazard analysis shall be included in the Technical Documentation. The PED does
ire the Manufacturer to provide the details of the hazard analysis.

ESR contained in Annex I apply only when the corresponding hazards due to the pressure existin
Pressure Equipment under operating conditions that are “reasonably foreseeable by the Manufacty
D Annex [—Preliminary Observations, §2).

['E: Apart from the above, the User may perform a risk analysis by evaluating the probability and
equences of possible failures or damages of the vessel dtself on the people, the environment, etc.
k analysis is outside of the scope of the PED and should be based on National Regulations whersg
sure Equipment is being installed.

ent).

not

> on

99

rer

the
uch
the
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8 MATERIALS (ARTICLE 15, ANNEX | OF THE PED)

8.1 General

(a) Before a material can be used in Pressure Equipment, it must comply with the applicable Essential

Safety Requirements (ESR) specified in PED Annex [-§4 (also see paragraph 7.2.1.4 of this Guide):

(1) The material shall have appropriate properties for all foreseeable operating and test conditions.

(2) It shall be sufficiently ductile: 14% minimum elongation for steel.

(3) 1t shall have sufficient notch toughness: 27J at 20°C (or 20 ft-1b at 68°F) for steel.

4) It shall be sufficiently chemically resistant to the fluid contained in the pressure equipment:

5) It shall not be significantly affected by aging.

6) It shall be suitable for the intended processing procedures during manufacture of the presgure
equipment.

7) It shall be selected to avoid undesirable effects when various materials are joined.

8) It shall be suitable for such application during the scheduled lifetime unless replac€ment is foregeen.

(b) [For selecting a material for Pressure Equipment, the Manufacturer has three options (Annex 1-§4.2b of

the PED):

1) Use material specification taken from an EN Material Harmonized Standard. Materials taken from
these Standards are presumed to conform to the ESR and there will'bé no inspection from the NB.

2) Use material covered by European Approval for Materials, (EAM) as explained below. [[his
procedure is only applicable for materials intended for repeated use.

3) Use of material covered by a Particular Material Approvial” This procedure is applicable for new
material(s) that are not for repeated use.

8.2| Materials that Comply with Harmonized‘Materials Standards

A Epropean standard is called “Harmonized Standard when the following conditions are fulfilled.
(a) (Conforms to the addressed essential requirements

(b) Has an annex ZA

(c) [Has been evaluated by the CEN consultant

(d) [Is sent to the European Commission forpublication in the OJEC. Harmonized Standards for matefials
devoted to pressure equipment are issued by CEN. Examples are as follows.
a) EN 10028 Series: Flat products made of steels for pressure purposes.

b) EN 10216 Series: Seamless tubes for pressure purposes.

Thepe Standards are presurned to conform to the ESR and can be used to manufacture pressure equiptpent
in agcordance with the PED without any inspection by the NB.

8.3| European-Approval of Pressure Equipment Materials (Article 15 of the PED)

8.3/1 General

When the \Pressure Equipment material is not covered by a Harmonized Standard, the Manufacturgr of
Predsure Equipment or materials can request an EAM to the NB.
The general procedure is as follows.

(a) The Manufacturer prepares a Data Sheet containing all the technical information relevant to the material
specification.

(b) The NB performs appropriate inspections and tests to certify the conformity of the material to the
applicable ESR. If the material was recognized as being safe before the implementation of the PED,
the NB takes into account the existing data.

(c¢) The NB sends the material Data Sheet to the Member States and the European Commission who can
disapprove the EAM within three months.
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(d) If there is no disapproval during these three months the NB issues an EAM specification that will be
published in the OJEC.

(e) This material specification is presumed to conform to the applicable ESR and can be used at any time.
It has therefore the same status as a Harmonized Standard material.

An EAM is a technical document defining the characteristics of materials intended for repeated use in the
manufacture of pressure equipment that are not covered by any harmonized standard.

A L ANA Hlas pu| 441 VRPN ol N £o ot £ 4 sl . 4] NB
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spedifically designated for the task.

8.32 General Requirements for Obtaining European Approval (EAM) of Presdqure
Equipment Materials

8.3.2.1 European Approvals of Nationally Approved Specifications of EU M¢mber Countries| for
Pressure Equipment Materials.

EAMs are established by transforming the material specifications for pressure@quipment originally covpred
in npational standards of CEN member countries or in national technical material datasheets approvefl by
the body competent for such approvals. The following requirements shatl apply.
(a) [The national material specification existed before the work on the relevant European Stanflard
commenced.
(b) [The material represents a real alternative to the materials:covered in the relevant European Matgrial
Standard or an already existing European Approval for pressure equipment materials.
(c¢) [The sampling and testing conditions are equivalent.tosor more stringent than, those specified ir] the
relevant European Material Standard.
(d) [The requirements specified in the national specification shall in general be backed by statistical d4ta.

8.3.2.2 European Approvals of Materials Covered in Non-EU Member Specifications

Thepe EAMs are established on the basis.0f the material specifications prepared by national, regional, or
intefnational organizations outside CEN miember countries.

An EAM of this type shall only be'¢stablished for materials with which there is considerable experieng¢e in
Eurppe and for which a similar miaterial is covered in a European Material Standard.

The| foreign specifications shall, where necessary, be restricted or be modified by supplemerjtary
reqyirements so that the.material complies with both the foreign specification and the equivalent European
Matgrial Standardyincluding all the requirements of this European Standard. In any case, the provisions
givan in 1.1 under)(c) to (f) shall be fulfilled.

The| European Material Data Sheet shall include a comparison with the specifications of the equivglent
EurppeamMaterial Standard.

8.3.2.3 Procedure for Incorporation of Existing National Material Specifications into European
Material Data Sheets (EMDS)

8.3.2.3.1 Applications

Applications shall be made in writing to an NB for transformation of the material specification. An
application form for preparation of a European material data sheet made from a European nationally
approved material not covered in a European standard may contain the following information.

(a) Name and address of the applicant
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(b) Number of nationally approved material specification

(c) Date of first and last edition

(d) Material group and material designation

(e) Product form and approved dimensions

(f) Material manufacturing process

(g) Comparable material specifications

(h) Basis of the approval

(1) Appraisal number (test report number) and date of issue, experience.

8.3.2.3.2 The NB Shall Verify the Requirements of Annex I in the PED

Where appropriate, the NB shall complete a questionnaire with the assistance of the applicant. After
congideration, the NB shall prepare a draft European Material Data Sheet. The draft EMDS ‘may conjtain
restfictions or supplementary requirements to ensure compliance of the specified imaterial with| the
reqyirements of the main part.

The{draft EMDS shall be submitted to the EU Member States and the European Cormmission.

8.3.23.3 Compliance Questionnaire Requirements

The| questionnaire for verifying the compliance of the nationally appreved material specification with
reqyirements for a European Material Data Sheet includes:

(a) Reference data for the national material specification

(b) [Designation of nationally approved material specification

(c) [Date of first and last edition

(d) Material group and material designation

(e) [Product form

() |Approved dimensions

(g) [Type of manufacture and deoxidization

(h) [Delivery conditions

(i) [Range of application

(7)) [Comparable material specifications

(k) [[ndicate the reasons why this material is not inserted in a European standard

() Material specification existed-prior to initiating work on the relevant European material standard
(m) [The requirements are backed by statistical data

(n) (Chemical composition

(o) [Tensile properties at'room temperatures, yield or proof strength, and tensile strength

(p) |[Elongation after fracture and reduction of area after rupture

(q) [Tensile propertics at elevated temperatures

(r) |Impact properties

(s) [Technological properties

() [Comparison of the sampling and testing conditions between the national approved matgrial
speetfication and the relevant European material standard
(u) Date

(v) Name and address of the NB

(w) Signature.

The NB shall issue the final EMDS, taking into account, where appropriate, comments of the EU member
states and of the Commission and the opinion of the Standing Committee received within three months of
the receipt of the request. A copy of the EMDS shall be sent to the EU Member States, the Notified Bodies,
and the Commission for publication of a reference in the OJEC.
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Particular Material Appraisal (Annex I-§4.2c of the PED)

This approach is intended for a material that is not listed in a Harmonized Standard or for which an EAM

has not been issued. The Particular Material Appraisal must be performed by

(a) the Manufacturer (or a subcontractor) if its equipment is in Hazard Categories I or 11

(b) by the NB in charge of the Conformity Assessment Procedures if the equipment is in Hazard Categories
IIT or IV.

The material specification shall be reviewed for compliance with the Essential Safety Requirements and, if

necq

A P
Req
tou
To §
may

8.5
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with
Catg

Typ
equ
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8.6

ssary, additional tests must be carried out.

articular Material Appraisal indicates that the Material complies with the applicable Esséntial S3
uirements, but is limited to its application to the conditions specified. If the vessel manufacturer w
be the material outside that range, he must reapply to the NB for extension of the approval.

prant approval, the NB may require additional tests to be carried out. Subject to-these results, the
approve the use of the material for those particular conditions, but without an uriconditional apprc

Material Certificates (Annex 1-§4.3 of the PED)

materials shall have documentation, issued by the Material Manufacturer, which confirms compli
an appropriate material specification. Where the component is& main pressure part of equipme
gory 11, III, or IV, this documentation shall be a Certificate of specific product control, e.g., EN 10
£ 3.1A,3.1B, or 3.1C or 3.2. Certificates of Conformity (e.g., Fype 2.2) are acceptable only for pres
pment in Category 1.

Material Manufacturers

fety
ants

NB
val.

hnce
1t in
D04,
sure

Matgrial certificates issued by Material Manufacturers that hold ISO 9000 Certification, issued by a

Eur
con]

Wh
comn
dete

Marufacturer may also have-te’ convince the NB that the Material Manufacturer’s certificates
ptable. The draft supporting standard prEN764-5 currently indicates that direct inspection by a
Competent Body, appointéd by the Pressure Equipment Manufacturer, is the appropriate route.

accg

pean Accredited Certification Body, can be-presumed by the Pressure Equipment Manufacturg
ply with the relevant material ESR.

bre the Material Manufacturer does not have such certification, its certificates are not presume
ply with the relevant requirements and, therefore, it is up to the Pressure Equipment Manufactur
rmine if the certificate is acceptable or if independent inspection is required. The Pressure Equipt]

T to

d to
1 to
nent

are
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9 NOTIFIED BODIES (CHAPTER 4 OF THE PED)

(a) The PED provides for the involvement of an NB to assess the conformity of the Equipment to the
specifications of the PED.

(b) These NBs shall comply with various requirements in terms of technical competence, organization,
independence, etc. (See PED, Article 24).

They are designated by the official authorities of each Member State, who notify the references of these

bodies to the Commission of the European Communities. The Commission publishes the list of the NB in

the OJEC.

(c) [The Manufacturer may select any of the NB from this list.

(d) |According to the PED, the approval of joint procedures, joint operators (particularly welders).and hon-

destructive testing operators may, in some cases, be performed by Recognized ‘Third-Harty

Organizations (PED Atrticle 20).

Thepe entities shall comply with criteria similar to those of the NB.
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10 CE MARKING (ARTICLE 18, ARTICLE 19, OF THE PED)

(a) The CE Marking is the visual symbol affixed on an Equipment placed on the EU market. It attests that
the Equipment complies with all the provisions of the PED (Article 12). This marking allows the free
movement of the Equipment in the territory of the EU.

(b) The CE Marking is affixed by the Manufacturer, who takes in this way the responsibility to declare that
the Equipment complies with the requirements of the Directive.

(c) A product may be subject simultaneously to various New Approach Directives. Thus, a piece of

Equipment might be subject to the Machinery Directive if it is made of mobile parts, to the Low Voltage

Directive if electrical energy is involved, etc.

In spch cases, a single CE Marking must be affixed, which attests the compliance with all |applicable
Dirgctives. It is therefore the responsibility of the Manufacturer to verify the list of Directiyes.to which the
equipment may be subjected.

Thelsize of the CE Marking shall meet certain rules (see Article 30 of EC Regulatiortno. 765 / 2008).
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11

SPECIFIC ISSUES

11.1 Assemblies (Article 6, Article 12 of the PED)

(@)

(b)

(©

11
(@)

()

(©)

PED covers also Assemblies, which are defined in the PED (Article 2-§6) as “several pieces of Pressure
Equipment assembled by a Manufacturer to constitute an integrated and functional whole.” Typical

examples are pressure-cookers and boilers. Two cases are possible:

(1) If the Manufacturer of an assembly intends to place it on the European Market and put it into service
as an assembly (and not in the form of its constituent non assembled elements), that assembly shall

.2 User Inspectorates (Article 25 of'the PED)

comply with the PED.

responsibility (as in the case of industrial installations), that assembly is outside the $cope o
PED.

The following requirements apply:

1) Assemblies including at least a Pressure Equipment above the thresholds shall“comply with
ESR (Article 4-§2 of the PED).

2) Assessment of the integration of the various Equipment of the assembly is determined by
highest Hazard Category of its Equipment, ignoring Safety Accessoriés; Design shall be condy
as stated in Annex [-§2.8 of the PED.

Clauses of PED dealing with assemblies:

1) Article 2-§6: Definition

2) Article 4-§2(a): Boilers

3) Article 14-§6: Conformity Assessment

4) Article 19-§3: CE Marking

5) Annex [-§2.8: Design

6) Annex I-§3.2.3: Inspection of Safety Devices,

Member States may authorize in their tetritory the placing on the market, and the putting into set

by Users, of Pressure Equipment whaose’conformity with the essential requirements has been asse

by a User Inspectorate (Article 16-§1 of the PED).

Tasks and responsibilities of an, NB may be transferred to a User Inspectorate under the folloy

conditions.

1) the User Inspectorate has been designated by one of the Member States (Article 16-§6 and 7 o
PED)

2) the Equipmentmust be assessed according to one of the following modules: A2, C2, F, or G (A1
16-§5 of the RED)

3) the User Inspectorate shall act exclusively for the organization of which he or she is part.

The consequences are as follows.

1) the&quipment so assessed shall not bear the CE Marking (Article 16-§2 of the PED)

2) thevEquipment may be used only in establishments operated by the group of which the |
Inspectorate is part (Article 16-§3 of the PED).

2) If the assembly of Pressure Equipment is performed by the user on its site and~undef

its
" the
the

the
cted

vice
ssed

ving
f the

ticle

Jser

11.3 Specific Cases

The following specific cases do not follow the general rules of the PED and the User should refer to the
concerned Articles of the PED.
(a) Heat exchangers consisting of pipes for the purpose of cooling or heating air. (See Article 1-§2(f) of

the PED.)

(b) Unfired Pressure Vessels and Boilers containing dangerous fluids (Groupl), classified in Hazard

Category Il or IV and assessed by QA procedures. (See Article 14-§4 of the PED.)
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(c) Boilers of one-off production in Hazard Category III and module H. (See Article 14-§5 of the PED.)

(d) Vessels containing a dangerous unstable gas in Hazard Category I or II. (See Annex 11, Table 2 of the
PED.)

(e) Piping containing a dangerous unstable gas in Hazard Category I or II. (See Annex II, Table 6 of the
PED.)

(f) Portable extinguishers and bottles for Breathing Equipment. (See Annex II, Table 2 of the PED.)

(g) Pressure-cookers. (See Annex II, Table 5 of the PED.)

(h) Piping containing gas at 7 <350°C, in Hazard Category II. (See Annex II, Table 7 of the PED.)

11.I4 Manufacturer’s Responsibility

(a) [The PED, like all New Approach Directives, know only two responsible parties for the consttuctiqn of
Pressure Equipment:

1) the Manufacturer who has the responsibility of the fabrication of the product

2) the NB who has the responsibility of the Conformity Assessment of the produet.

In the New Approach, “the Manufacturer is the person who is responsible for designing and manufactyring
a prpduct with a view of placing it on the European Market on his behalf.” CFhis definition, which if not
givdn in the PED, means that the Manufacturer is fully responsible for the design of the Pressure Equipnjent.
Thete is no allowance made for sharing the responsibility with the User(or an engineering contractor,|or a
desifgner.

The|Manufacturer can subcontract the Design but will remain fully responsible for the Pressure Equipthent
whedn placed on the European market.

(b) [The responsibility of the Manufacturer appears explicitly in the PED at the following clauses:
1) Article 10-51.1 and 1.4: “The Manufacturer shall subject each Pressure Equipment to one of the
Conformity Assessment Procedures of Annex III, at its choice.”
2) Annex I, Preliminary Observations, §3:+°*“The Manufacturer is under an obligation to analyzg the
hazards and risks in order to identify-those which apply to his Equipment on account of presqure;
he shall then design and constructit taking account of his analysis.”
3) Annex I-§1 (General): shows the responsibility of the Manufacturer for what concerns| the
construction of his Equipment.
4) Annex I-§2 (Design): shows the responsibility of the Manufacture for what concerns the Design of
his Equipment, especially §2.1, 2.2.1, 2.2.3b, 2.6.
5) Annex I-§4 (Materials): “Materials used for the manufacture for the Equipment shall be suitable
for such application during the scheduled lifetime.”
Espgcially §4.1 and4:" “The Equipment Manufacturer shall take appropriate measures to ensure thaf the
material used conforms with the required specification.”
6) Annex~Il (Conformity Assessment Procedures): Whatever are the Conformity Assessipent
Procedures selected by the Manufacturer, its responsibilities are as follows:

“The Manufacturer ensures and declares that Pressure Equipment satisfies the requirements of the Diregtive
which apply to it. The Manufacturer shall affix the CE Marking to each Pressure Equipment and draw up
a written Declaration of Conformity.”
(7) More details on the Manufacturer’s responsibility is given in Appendix H of this Guide, which
covers the following items.

(i) responsibility of the Manufacturer

(ii) placing on the market and putting into service

(iii) user.
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(¢) The Manufacturer is also responsible to ensure its product complies with the obligations of all
Directives which apply to it. By affixing the CE Marking, the Manufacturer officially declares that its
product complies with all relevant Directives.

11.5 Operating Instructions

When pressure equipment is placed on the market, it shall be accompanied, as far as relevant, by instructions
for the user, containing all the necessary safety information relating to:

(a) information as affixed to the equipment and required by Annex I, §3.3 of the PED (Marking and
[Labeling) with the exception of serial identification

(b) Inecessary safety information (see Annex I, §3.4 of the PED) relating to

1) mounting, including assembling of different pieces of pressure equipment
2) putting into service

3) use

4) maintenance, including checks by the user

5) drawings necessary for a full understanding of the information, if applicable
(c) [In particular, this information shall include the elements of the design filesvused for the in-service
verification or for eventual modifications or repairs, such as materials nature, minimal design
thicknesses, corrosion allowance, joints coefficients.

Whg¢re appropriate, this information shall be accompanied by,the technical documents for a|full
understanding of this information and instructions.

Furthermore, for all the modules, a declaration of conformity‘(sce Annex VII of the PED) is establishefd by
the Manufacturer and for modules F and G, a Certificate.of{Conformity is established by the NB.

The|Directive does not specify that these two documents shall be given with the equipment but they c4n
be fhrnished on request.
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Figure 12-1: ¢

COMPARISO

Comparison Of ASME Section VIII, Division 1 Requirements with PED 2014/6

8/EU, Annex |

PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reéference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
PRELIMINARY UBSERVATIONS
1. The obligations arisihg from the essential safety requirements listed in this | Assembly 1 See Article 2, Point ‘6 UG-11
Annex for pressurd equipment also apply to assemblies where the for  definition \ of
corresponding hazarfl exists. “assemblies”
2. The essential requirgments laid down in the directive are compulsory. The Informative statement
obligations followinf from those essential requirements apply only if the
corresponding hazarfl exists for the pressure equipment in question when
it is used under thq conditions that are reasonably foreseeable by the
manufacturer.
3. The manufacturer isjunder an obligation to analyze the hazards and risks | Req’t 1.a, None Sect. VIIL, Div. 1 Note (1)
in order to identify [those which apply to his equipment on account of does not require
pressure. hazprd analysis.
The manufacturer sHall then design and construct it, taking account of his{Req’t 1.b None Note (2)
analysis.
4. The essential safety fequirements are to be interpreted and applied in'such | Statement Informative Statement | Yes U-1(a)(3) Note (A)
a way as to take accpunt of the state of the art and current practice at the U-2(a)(1)
time of design and [manufacture as well as of technical and-economic U-2(a)(2)
considerations whiclj are consistent with a high degree of health and safety U-2(g)
protection. UW-2(a)
1. GENERAL
1.1 Pressure equipment| must be designed, manufactuted, checked, and, if | Req’t2 Partial U-1(a)(3) Nofe (B) Note (3)
applicable, equipped and installed in such advay as to ensure its safety U-2(a) and
when put into servicp in accordance with the\manufacturer’s instructions, 4)
or in reasonably fordseeable conditions.
1.2 In choosing the mosfappropriate solufions, the manufacturer must comply | Req’t3 This supplements Partial Note (5)
with the principles s¢t out below in_the-following order. Req’t 1.
(There is no
reference to User
in the PED.)
(a) Eliminate or redycéthazdrds as far as is reasonably Req’t Hazards during Yes U-2(a), U-2(a) refers to
practicable 3.2 operation-ofthe L2 Usdr, whereas
vessel. PED refers to
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PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
Mapufacturer.
(b) Apply appropriafe protection measures against hazards Req’t Pressure relief, Yes UW-2(a),
that cannot be elimirated. 3b thermocouples, ‘App. D,
corrosion E,F,&T
allowance, etc. UG-4(f)
(c) Where appropriafe, inform users of residual hazards Req’t3.c Remaining hazards Neone
and indicate whethef it is necessary to take appropriate after Req’ts 3.a
special measures to feduce risks at the time of and 3.b have
installation and/or uge. been met.
13 Where the potential for misuse is known or can be clearly Req’t Partial UG-20(b), Note (6)
foreseen, the pressute equipment must be designed to 4.a UG-125
prevent danger from|such misuse, or,
if that is not possibld, adequate warning (must be) given Req’t Partial UG-116 Note (B)
that the pressure equipment must not be used in that 4.b
way.
2. DESIGN
2.1 General
The pressure equipnjent must be properly designed, Req’ts Partial U-2(a), Note (C) Note (4)
taking all relevant factors into account to ensure that the UG-20,
equipment will be sgfe throughout its intended life. UG-21,22
UW-2,
UCS-56,
UCS-66
The design must incprporate appropriate safety Req’t6 (The PED does not Yes Note (D)
coefficients using cqmprehensive methods known to define how this is
incorporate adequatg safety margins against all relevant to be accomplished
failure modes in a cqnsistent manner. in a “consistent
manner.”
2.2 Design for adequatp strength
2.2.1 The pressure equipnjent must be designed fordoadings Req’t7 Partial UG-22
appropriate to its intpnded use and other reasonably
foreseeable operatinf conditions. In particular, the
following factors myst be taken into aCeount.
(a) internal/external pressure Req’t 7a Yes UG-22(a)
(b) ambient and opefational terhperatures Req’t 7b Yes UG-22(h)
(c) static pressure and mass‘of-contents in operating and in test conditions | Req’t 7¢ Yes UG-22(b)
(d) traffic, wind, earfhquake’loading Req’t 7d Partial UG-22(f) Exdept traffic.
(e) reaction forces arld-rrements-tha ——RegqHF Yes o224
piping, etc.
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PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
(f) corrosion and erosion, fatigue, etc. Req’t 7f Yes UG-22(e),
UG-25(b)
(g) decomposition of unstable fluids. Req’t 7g No Nofe (E) Note (7)
Various loadings thgt can occur at the same time must be Req’t 8 Yes UG-22,
considered, taking irfto account the probability of their UG-23(d)
simultaneous occurrgnce.
222 Design for adequatelstrength must be based on Req’t9
(a) as a general rule h calculation method, as described in 2.2.3, and Req’t9 Yes UG-27 Note (8)
through 55
supplemented if necgssary by an experimental design Partial UG-19(c),
method as described|in 2.2.4, or UG-101
(b) an experimental flesign method without calculation, as Req’t 9b Partial Thdre is no limit
described in 2.2.4, when the product of the maximum on pressure and
allowable pressure BS and the volume V is less than volgime in
6000 bar x L, or the product PS x DN less than 3000 UGH101
bar.
223 Calculation method
(a) Pressure containnent and other loading aspects See Req’t 9a
The allowable stressgs for pressure equipment must be Req’t 10a limited | Req’t't0a Yes UG-23
having regard to regsonably foreseeable failure modes under operating
conditions.
To this end, safety factors must be applied to eliminate fully any(|;Req’t 10(b) (It is not possible to | Yes UG-23
uncertainty arising put of manufacture, actual operational condition$; fully eliminate any
stresses, calculation| models, and the properties and behavior of“the uncertainty.)
material.
These calculations npethods must provide sufficient Req’t 10c See Q1 and Figure 11- | Yes Sect. II, Part
safety margins consistent, where applicable, with the 2 of this guide D, App. 1
requirements of Secfion 7.
The requirements sef out above may be met by Req’t 11
applying one of the following methods, as appropriate,
if necessary as a supplement to or in combination with
another method.
(1) design by foymula Req’t1la Yes UG-27to
UG-55
(2) design by anplysis Req’t 11b Yes U-2(g)
(3) design by frdcture mechahics Req’t 11c Not applicable
(b) Resistance
Appropriate design dalculations must be used to establish the resistance of | Req’t 12 Yes
the pressure equipmént toncerned
In particular:
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PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
(1) the calculation pfessures must not be less than the Req’t 13 Yes uG-21
maximum allowable|pressures and Req’t 14a Yes UG-22(b),
take into account stafic head and Req’t 14b Yes UG-22(b)
dynamic fluid pressyres and Req’t 14c None
the decomposition of unstable fluids. Note (E) Note (7)
Where a vessel is separated into individual Req’t 15 Yes UG-19(a)
pressure-containing fhambers, the partition wall
must be designed on|the basis of the highest
possible chamber prgssure relative to the lowest
pressure possible in fhe adjoining chamber.
(2) the calculation tgmperatures must allow for Req’t 16 Yes UG-20
appropriate safety mprgins.
(3) the design must take appropriate account of all Req’t 17 Yes UG-20,
possible combinatiofs of temperature and pressure UG-21
that might arise und¢r reasonably foreseeable
operating conditions| for the equipment.
(4) the maximum stpsses and peak stress Req’t 18 Yes UG-22,
combinations must Ye kept within safe limits. UG-23
(5) the calculation fdr pressure containment must utilize Req’t 194 Yes Sect. VIII,
the values appropriafe to the properties of the Div. 1,
material, based on tlle documented data. App P.
Sect. 11,
Part D,
App. 1
having regard to the[provisions set out in Section 4 Req’t 19b See Figure 11-2 for Yes
together with the appropriate safety factors. design factors.
Material characterisfics to be considered, where Req’t 20 Partial
applicable, include:
(a) yield strength, 0.2% or 1.0% proof strength as Req’t 20a Yes UG-4,
appropriate at the cajculation temperature UG-23.
(b) tensile strength Req’t 20b Yes UG-23,
Sect.
VIII,
Div. 1,
App. P.
(c) time-dependent strength, i.e. créep-strength Req’t 20c Yes UG-23,
App. P,
Sect. 11,
Part D,
App. 1.
(d) fatigue data Reg’t20d Yes UG-22 Note (F)
(e) Young’s modulus (modulus of elasticity) Req’t 20e Yes Sect. II,
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PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
Part D,
App. 5
(f) appropriate amouynt of plastic strain Req’t 20f Partial Note (G) Note (9)
(g) impact strength Req’t 20g Yes UG-84
(h) fracture toughnegs Req’t 20h Yes UCS-66,
UG-84,
etc.
(6) appropriate jointffactors must be applied to the Req’t 21 See Q2 and Yes UW-2(a), Nofe (H)
materials properties epending, for example, on the Figure 11-3 UW-12
type of non-destructjve testing, the materials joined
and the operating copditions envisaged.
(7) the design must take appropriate account of all Req’t 22 Yes UG-25, Note (I)
reasonably foreseealjle degradation mechanisms App. E
(e.g., corrosion, cregp, fatigue) commensurate with Sect. I,
the intended use of the equipment. Part D,
App. 6
Attention must be difawn, in the instructions Req’t 23 Note (3)
referred to in Section 3.4, to particular features of
the design, which is felevant to the life of the
equipment, for exanjple:
(a) for creep: designfhours of operation at specified Req’t 23a Partial Note (J) Note (10)
temperatures
(b) for fatigue: design number of cycles at the Req’t 23b Partial Note (J) Note (10)
specified stress levels
(c) for corrosion: degign corrosion allowance Req’t23c Yes UG-25, Note (K)
App. E
(c) Stability Aspects
Where the calculateq thickness does not allow for Req’t 24a Yes UG-22,
adequate structural gability, UG-28
the necessary measufes must be taken to remedy the Req’t 24b Including transport None Nofe (L) Note (11)
situation, taking intq account the risks from transpert of original vessel
and handling.
224 Experimental designf method
The design of the egphipment may befvalidated, in all or in Req’t 25 Yes UG-101
part, by an appropridte test program'earried out on a
sample representativie of the eq@ipment or the category of equipment.
The test program myst be’clearly defined prior to testing Req’t25a None Note (M) Note (12)
and accepted by the potified body responsible for the
design conformity assessment-module—whereit-exists-
This program must define test conditions and criteria for Req’t 25b Yes UG-101
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PED Requirements

ASME

Section

Requirements

PED
Para.

Annex I
Essential Safety Re

[quirements

Grouping

Comments

Yes,
None,
Partial

VIII,

Div. 1

Code
Reference

Comments

Additional
Considerations
for PED, Annex
1

2

3

5

6

8

acceptance or refusal.

The actual values offthe essential dimensions and
characteristics of thg materials, which constitute the
equipment tested, shpll be measured before the test.

Req’t 25¢

UG-101())

Where appropriate,

uring tests, it must be possible to

observe the critical Jones of the pressure equipment

with adequate instru

nentation capable of registering

strains and stresses With sufficient precision.

Req’t 25d

UG-101(j)
UG-101(n)

The test program m

st include:

(a) A pressure strength test, the purpose of which is to
check that, at a presqure with a defined safety margin
in relation to the makimum allowable pressure, the

equipment does not
deterioration exceed

bxhibit sufficient leaks or
ng a determined threshold.

Req’t 25¢

Partial

UG-101(m)

No
and|

es (N)
©)

Note (13)

The test pressure myst be determined on the basis of

the differences betwy
and material charact
conditions and the v

ben the values of the geometrical
bristics measures under test
lues used for design purposes.

Req’t 25f

UG-101

No

e (P)

it must take into acc

unt the differences between the

test and design tempgratures.

Req’t 25g

UG-101(k)

(b) Where the risk o
tests determined on
laid down for the eq
specified temperatur
stress-levels, etc.

creep or fatigue exists, appropriate
he basis of the service conditions
ipment, for instance, hold time at
es, number of cycles at specified

Reg’t25h

None

No

e (J)

Note (8)

(c) Where necessary} additional tests concerning other
factors referred to in|2.2.1 such as corrosion, external

damage, etc.

Req’t 251

None

Note (8)

2.3

Provisions to ensurp safe handling and operation

The method of operdtion specified for pressure equipment

must be such as to p

eclude any reasonable foreseeable

risk in operation of the equipment. Particulag attention

must be paid, where

lappropriate, to

Req’t 26

None

e (Q)

Note (14)

(a) closures and ope

ings

Req’t 26a

Also see Req’t 27a
and Req’t 27b.

Yes

UG-35.2,
App. S

(b) dangerous dischdrge of pressute-relief blow-off

Req’t 26b

None

(c) devices to preve
vacuum exists

t physicahdceess while pressure or

Req’t 26¢

None

(d) surface temperatfire-taking into consideration the

intended use

Req’t 26d

None

(e) decomposition of unstable fluids.

Req’t 26e

None
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PED Requirements

ASME

Section

Requirements

PED
Para.

Annex I
Essential Safety Re

[quirements

Grouping

Comments

Yes,
None,
Partial

VIII,

Div. 1

Code
Reference

Comments

Additional
Considerations
for PED, Annex
1

2

3

5

8

In particular, pressug
door must be equipp)
device enabling the

opening will not pre!

e equipment fitted with an access
kd with an automatic or manual
ser easily “to ascertain that the
ent any hazard.”

Req’t27a

None

Nofe (R)

Note (15)

Furthermore, where
quickly, the pressurg
device to prevent it
pressure or temperatj
hazard.

he opening can be operated
equipment must be fitted with a
eing opened whenever the

re of the fluid presents a

Req’t27b

UG-35(a),
UG-35(b),
UG-35(c)

2.4

Means of examinat|

on

(a) Pressure equipm
so that all necessary
be conducted.

nt must be designed and constructed
examinations to ensure safety can

Req’t 28

Part UG,
Part UW

Thgt is implied in
Code rules.

(b) Means of determ
equipment must be g
to ensure the contin
access openings allo
of the pressure equif
examinations can be}
ergonomically.

ining the internal condition of the
vailable where it is necessary

ed safety of the equipment, such as
wing physical access to the inside
ment so that appropriate
conducted safely and

Req’t 29a

UG-46

Nofe (S)

(c) Other means of ¢
pressure equipment

hsuring the safe condition of the
nay be applied:

Req’529b

(1) where it is tg

o small for physical internal access, or

Req’t 20b1

UG-46(b),
UG-46(i)

(2) where openi
adversely affect

hg the pressure equipment would
the inside, or

Req’t 29b2

Thip is not
addessed

in §ect. VIII, Div.
1.

Note (16)

(3) where the suf
to be harmful to
pressure equipm
degradation me(
foreseeable.

bstance contained has been shown net
the material from which the

lent is made and no other intérnal
hanisms are reasonably

Req’t 29b3

UG-46(c)

2.5

Means of draining

hnd venting

Adequate means mupt be provided for draining and

venting of pressure ¢

quipment wherenecessary:

Req’t 30

Partial

UG-25(9)

Nofe (T)

Note (17)

(a) to avoid harmful
vacuum collapse, co
reactions.

leffects suCh/as water hammer,
frosionfiand uncontrolled chemical

Req’t 30a

Partial

UG-25()

Nofe (U)
Nofe (V)

All stages of operati

ns.and testing, particularly

Req’t 30b

Partial

UG-99(i)

In-dervice

pressure testing, mu:

L DC considered.

operation
is not addressed in
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PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
Sect. VIIL, Div. 1.
(b) to permit cleaninf, inspection, and maintenance in a Req’t 30c Yes UG-46
safe manner.
2.6 Corrosion or other|chemical attack
Where necessary, adequate allowance or protection Req’t 31 Partial UG-25, Other forms of Note (18)
against corrosion or pther chemical attack must be UCS-25, chemical attack
provided, taking accpunt of the intended and reasonably UCL-25, thap corrosion are
foreseeable use. Apps. D, notladdressed in
E,and F, Sed VIIL, Div. 1.
etc.
2.7 Wear
Where severe conditfons of erosion or abrasion may arise, Req’t 32 None UG-26 Note (W) Note (19)
adequate measures rhust be taken to
(a) minimize the effgct by appropriate design (e.g., Req’t 32a Partial UG-26
additional material thickness, or by the use of liners or
cladding materials)
(b) permit replacemgnt of parts that are most affected Req’t 32b None
(c) draw attention, ir} the instructions referred to in para. Req’t 32¢ None Note (B) Note (3)
3.4, to measures necpssary for continued safe use
2.8 Assemblies
Assemblies must be [so designed that Assembly 2 Nofte (X) Note (20)
(a) the components tp be assembled together are suitable Yes UG-11
and reliable for their|duty UG-120(c)
(b) all the componerits are properly integrated and Yes
assembled in an appfopriate manner
2.9 Provisions for filling and discharge
Where appropriate, the pressure equipment must be so Req’t 33 None Note (Y) Note (21)
designed and providpd with accessories, or provisions
made for their fitting, to ensure safe filling and
discharge with respect to such hazards as:
(a) on filling:
(1) overfilling or ov¢r-pressurization hayingwregard in Req’t 33a None
particular to the fillipg ratio and to vapor pressure
at the reference tempjerature,
(2) instability of the pressure equipment Req’t 33b None
(b) on discharge: thq uncontrolled release of the Req’t 33¢ None
pressurized fluid
(c) on filling or dischargé=unsafe connection and Req’t33d None
disconnection.
SAFETY DEVICES REQUIREMENTS
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PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
2.10 Protection against ¢xceeding the allowable limits of
pressure equipmen
Where under reasonfbly foreseeable conditions, the Req’t 34 Yes UG-125
allowable limits cou}d be exceeded, the pressure through
equipment must be flitted with, or provisions made for UG-128
the fitting of, suitablp protective devices, within an
assembly.
The suitable device ¢r combination of such devices must Yes UG-125
be determined on th¢ basis of the particular through
characteristics of thd equipment or assembly. UG-128
Suitable protective devices and combinations thereof
comprise:
(a) safety accessorief as defined in Article 2 - §(4) Req’t35a Yes UG-125,
CC2211
(b) where appropriate, adequate monitoring devices such as Req’t 35b None Nofe (Z) Note (22)
indicators and/or alafms that enable adequate action to
be taken either autorpatically or manually to keep the
pressure equipment pithin the allowable limits.
2.11 Safety accessories
2.11.1 Safety accessories njust
(a) be designed and ¢onstructed to be reliable and suitable Reg’t 36a Yes UG-126,
for their intended duty and take into account the UG-131,
maintenance and tesfing requirements of the devices, UG-132
where applicable
(b) be independent f other functions, unless their safety Req’t 36b Yes UG-125
function cannot be affected by such other functions
(c) comply with the pppropriate design principles to obtain Req’t 36¢ Partial UG-125, Note (AA) Note (23)
suitable and reliableprotection. These principles includg, App. M
in particular, fail-safe modes, redundancy, diversity, and
self-diagnosis.
2.11.2 Pressure limiting depices
The devices must be|so designed that the pressure will not Req’t37a See Q3. Yes UG-125
permanently exceed [the maximum allowable pressure PS;. (Pressure surge is
limited to 10%
however, a short durtion pressure susge in keeping with Req’t 37b by Q3).
the specifications in |para. 7.3 is/allowable, where
appropriate.
2.11.3 Temperature monitoying devices
These devices must have,an’adequate response time on Req’t 38 Yes App. C, Nofe (BB) Note (24)
safety grounds, consistentadth-themeasurement-fanction App—L
2.12 External fire

s1op[oH durer§ [ AI(T [IIA UONdS NSV 10§ 9pmD :G10Z-01-d.Ld


https://asmenormdoc.com/api2/?name=ASME PTB-10 2015.pdf

0S

PED Requirements ASME Section VIII, Div. 1
Requirements
PED Annex I Grouping Comments Yes, Code Comments Additional
Para. Essential Safety Refjuirements None, Reference Considerations
Partial for PED, Annex
1
1 2 3 4 5 6 7 8
Where necessary, prpssure equipment must be so Req’t 39 Yes UG-
designed and, where|appropriate, fitted with suitable 125(¢c)(2)
accessories, or provision made for their fitting, to meet
damage-limitation r{quirements in the event of external
fire, having particuldr regard to the intended use.
3 MANUFACTURING
3.1 Manufacturing proc¢dures
The manufacturer mpist ensure the competent execution of Req’t 40 Yes UG-75, UG-
the provisions set out at the design stage by applying 78,
the appropriate techijiques and relevant procedures, UG-93,95
especially with cons|deration of the following. UG-117
3.1.1 Preparation of the cpmponent parts
Preparation of the cdmponent parts (e.g., forming and Req’t 41 Yes UG-11, UG-
chamfering) must ndt give rise to defects or cracks or 76,
changes in the mechhnical characteristics likely to be UG-95,
detrimental to the safety of the pressure equipment. UW-31,32
3.1.2 Permanent joining
Permanent joints and adjacent zones must be free of any Req’t 42 Yes UW-11,32
surface or internal d¢fects detrimental to the safety of UW-35,36
the equipment. UW-37(a)-
37(e),
UW-51
The properties of pefmanent joints must meet the Req’t 43 Yes UW-28 Nofte (CC)
minimum properties|specified for the materials to be
joined unless other rplevant property values are
specifically taken info account in the design.
For pressure equipmgent, permanent joining of Req’t44a Yes UW-28,29
components that corjtribute to the pressure resistance
of the equipment and components that are directly
attached to them mupt be carried out by suitably
qualified personnel
according to suitabld operating procedutes. Req’t 44b Yes UWwW-37
UW-46,47
UW-48
For pressure equipmient in categoties II, 111, and IV,
operating procedureg and personnel must be approved by
a competent third payty, which, at the manufacturer’s
discretion, may be ﬁr
(a) a notified body * Reqt45 See Nome Note (25)
PED, Article 12
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1 2 3 4 5 6 7 8
(b) a third party orggnization recognized by a Member Req’t 45b See None
State as provided in Article 24 PED, Article 24
To carry out these agprovals the third party must perform Req’t 46a See EN ISO 9606-1 | None Note (26)
examinations and tegts as set out in the appropriate for qualification of
harmonized standards or welders & EN ISO
15607 for qualification
of operating
procedure.
equivalent examinatjons and tests or Req’t 46b None
must have them perfprmed. Req’t 46¢ None
3.13 Non-destructive test!
For pressure equipmeent, non-destructive tests of Req’t 47 Yes UW-51(a)
permanent joints muft be carried out by suitable App. 6, 8
qualified personnel. App. 12
For pressure equipmient in categories IIT and IV the Req’t 48 None Note (27)
personnel must be approved by a third party
organization recognized by a Member State pursuant to
Article 13 of the PED.
3.14 Heat treatment
Where there is a risl that the manufacturing process will Req’H49 Yes UG-85,
change the material properties to an extent that would UCS-85,
impair the safety of fthe pressure equipment, suitable UHT-5(e),
heat treatment must pe applied at the appropriate stage UHT-51
of manufacture.
3.1.5 Traceability
Suitable procedures must be established and maintained Req’t 50 Yes UG-93,
for identifying the nfaterial making up the components UG-94,
of the equipment that contribute to pressure resistance App. 10
by suitable means frpm receipt, through production,'up
to the final test of thf manufactured pressure
equipment.
INSPECTION REQUIREMENTS
3.2 Final assessment
Pressure equipment fnust be subjected.to final assessment Statement Final inspection
as described as follojws. plus proof test
321 Final inspection
Pressure equipment fnust(undergo a final inspection to Req’t5la Yes UG-
assess visually and 90(c)(1),
LG 00(;),
by examination of the accompanying documents compliance Req’t51b Partial UG-90,
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with the requiremen{s of the Directive. Tests carried out UG-100(d),
during manufacture pnay be taken into account. UG-120,
App. W
As far as is necessarly on safety grounds, the final inspection Req’t 52 Yes UG-90,
must be carried out internally and externally on every part UG-96,
of the equipment, where appropriate during manufacture UG-97
(e.g., where examingtion during the final inspection is no
longer possible).
322 Proof test Req’t 53
Final assessment of pressure equipment must include a test Req’t 53a None UG-99 Nofe (DD) Note (29)
for the pressure conthinment aspect, which will normally
take the form hydrofatic pressure test at a pressure at
least equal, where afjpropriate, to the value in para. 7.4.
For category I series|produced equipment, this test may be Req’t 53b N/A Nof permitted in
performed on a statigtical basis. Sect. VIIL, Div. 1.
Where the hydrostatfc pressure test is harmful or Req’t 53¢ Yes UG-100, Note (30)
impractical, other tegts of a recognized value may be UW-50
carried out. For testp other than the hydrostatic pressure
test, additional measjres, such as non-destructive tests or
other methods of eqyivalent validity, must be applied
before those tests ar¢ carried out.
323 Inspection of safety fevices
For assemblies, the final assessment must also include a Assembly -3 Partial UG-136, Note (2)
check of the safety devices intended to check full UG-137
compliance with the|requirements referred to in para. 2.10.
33 Marking and labelling. UG-116,
In addition to the CH marking referred to in Articles 18 and 19 of Req’t 54 Partial UG-118- This can be on
the PED, the followihg information must be provided: 119, one or more
UG-129, nameplates.
(a) For all pressure dquipment Partial
(1) the name and address or other means ¢f Req’t 54a Partial Note (EE) Note (31)
identification of|the manufacturer and, wheré
appropriate, its quthorized representative
established withjn the community
(2) the year of njanufacture Req’t 54b Yes UG-116
(3) identification of the présstire equipment according Req’t 54c Partial UG-116 Nof required in
to its nature, sudh as type, \Series or batch Section VIII,
identification, apd setial,number Divfision 1.
(4) essential maximum/minimum allowable limits. Req’t 54d Yes UG-116
(b) Depending on the type of pressure equipment, further None Not required in Note (31)
information necessary for safe installation, operation or Section VIII,
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use, and, where applicable, maintenance and periodic Diision 1.
inspection such as
(1) the volume Y of the pressure equipment in L Req’t 54e
(2) the nominal pize for piping DN Req’t 54f
(3) the test presqure PT applied in bar and date Req’t 54g
(4) safety devicq set pressure in bar Req’t 54h
(5) output of thepressure equipment in kW Req’t 54i
(6) supply voltage in V (volts) Req’t 54j
(7) intended use Req’t 54k
(8) filling ratio §g/L Req’t 541
(9) maximum filling mass in kg Req’t 54m
(10) tare mass irf kg Req’t 54n
(11) the fluid group Req’t 540
(c) where necessary,|warnings fixed to the pressure Req’t 54p None Nof required in Note (32)
equipment drawing ttention to misuse, which Section VIII,
experience has shown might occur. Dinjision 1.
The CE marking and the required information must be Req’t 55 Partial UG-119 Sect. VIIL, Div. 1 Note (33)
given to the pressurd equipment or on a dataplate firmly doep not cover CE
attached to it, with the following exceptions: matking.
(1) where applicablg, appropriate documents may be Req’tS5a None UG-119
used to avoid repetitjve marking of individual parts
such as piping comppnents, intended for the same
assembly. This applies to CE marking and other
marking and labellinjg referred to in this Annex
(2) where the pressufe equipment is too small, e.g., Req’t 55b None LaHels are not
accessories, the infofmation referred to in (b) may addpessed in Sec.
be given on a label attached to that pressure VII|, Div. 1.
equipment
(3) labelling or otheq adequate means may be used for Req’t 55¢ None
the mass to be filledjand the warnings referred to in
(c), provided it rem%ns legible for the appropriate
period of time.
34 Operating instructions None Note (B) Note (3)
(a) When pressure equipment is placed on the'market, it Req’t 56
must be accompaniefl, as far as relevant, Syith
instructions for the ser, containing\all.the necessary
safety information r¢lating to:
(1) mounting in¢luding assembling of different pieces Req’t 56a
of pressure equipment
(2) putting into deryice Req’t 56b
(3) use Reg’t S6¢
(4) maintenance including checks by the user. Req’t 56d
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(b) Instructions mus{ cover information affixed Req’t 56e
the pressure equipment in accordance with
para. 3.3, with the ejception of serial
identification, and
must be accompaniefl, where appropriate, Req’t 56f
by the technical docyments, Req’t 56g
drawings, and diagrdms necessary for a full Req’t 56h
understanding of thege instructions.
(c) If appropriate, thpse instructions must also Req’t 561
refer to hazards arisihg from misuse in
accordance with parg. 1.3 and
particular features of the design in Req’t 56j
accordance with parg. 2.2.3.
4 MATERIALS
Materials used for te manufacture of pressure Req’t 57 Partial UG-4-UG- | Although that is Note (34)
equipment must be quitable for such 8, theintent of the
application during tHe scheduled lifetime UG-10, Code, it has no
unless replacement if foreseen. Sect. spetific Code
11, App. 6. reqylirements.
Welding consumabl¢s and other joining Req’y58 Requirements 43, Partial UG-9, UW- Note (35)
materials need to fulffill only the relevant 59 to 64, 65, 67, 26,
requirements of 4.1,4.2(a), and the first and 69 apply. Sect. 11,
paragraph of 4.3, in hn appropriate way, both Part C.
individually and in gjoined structure.
4.1 Materials for pressufized parts must Req’t 59 Partial
(a) have appropriate[properties for all operating Req’t 59a Partial UG-4, Sect. | Seeq ASME Sect. | Note (36)
conditions that are r¢asonably foreseeable 11, 11,
and for all test condiftions, and Par}s A, B, C, and
in particular they shguld be sufficiently ductile D fpr materials
and tough.
in particular they shguld be sufficiently ductile Req’t 59b Elongation A >[114%. | Partial Parts, A, B, | properties. Some Note (37)
and tough. Req’t 59¢ J1>012717 (20 ft-Ibs) Partial C,D. maferials may
at <[12001C (68 F). UG-84, not|meet PED
UCS-66, reqpirements.
UHT-6
Where appropriate, the charactefistics of the materials Req’t 59d See PED Section 7.5 Partial Sect. VIII, Div. 1 Note (38)
must comply with the requirements of para. 7.5. toughness
Moreover, due care $hould beexercised in particular in Req’t 60a Partial UG-84 reqpirements do
selecting materials t§ prevent brittle-type fracture not|meet all PED
where necessary, regylirements.
where for specific reasons brittle material has to be Req’t 60b None The Code does not
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used appropriate mepsures must be taken. addpess brittle
maferials.
(b) be sufficiently cfemically resistant to the fluid Req’t61a Partial UG-16(e), Nofte (FF) Note (36)
contained in the predsure equipment; UG-25,
Sect. 11,
Part D,
App. 5, 6.
the chemical and physical properties necessary for Req’t 61b Partial Nofte (FF)
operational safety mpist not be significantly affected
within the scheduled lifetime of the equipment;
(c) not be significanfly affected by aging Req’t 62 Partial Sect. 11, Note (36)
Part D,
App. 5, 6.
(d) be suitable for the intended processing procedures Req’t 63 (Fabrieation) Yes UG-79,
UCS-85,
UHT-81
(e) be selected to avid significant undesirable effects Req’t 64 Yes UG-18
when the various mdterials are put together
4.2 (@ The pressure gquipment manufacturer must define in an Req’t 654 Yes UG-23
appropriate manner the values necessary for the design
calculations referreq to in 2.2.3 and the essential characteristics of
the materials and tHeir treatment referred to in 4.1. Req:t 65b Partial Notes (36)
(b) The manufactyrer must provide in technical documentation Req’t 65¢ Partial and (38)
- - . - . - Notes (39)
elements relating td compliance with the material specification
of the Directive in one of the following forms by
(1) using matdrials that comply with harmonized standards
(2) using matjrials covered by a European approval®of Req't 66a None
pressure equifjment materials in accordance with/Article 11 Req't 66b None
of the PED Performed by the NB
(3) aparticukar appraisal for category Il and IV
(c)  For pressure ¢quipment in categories IIL-and.1V, Req't 66¢ vessels None Notes (40)
particular appraisal ps referred to in the thirdundent of (b) None
must be performed By the notified body,in‘charge of the conformity
assessment procedufes for the pressuregquipment.
4.3 The equipment manufacturer must\take appropriate measures to ensure | Req't 67a Yes UGH93
that the material usefl conformsAyith the required specification.
In particular, documentatiofyprépared by the material manufacturer
affirming complian¢e with“\the specification must be obtained for all | Req't 67b Yes UG23(a),
materials. UGE93
For the main pressutle bearing parts of equipment in categories Req't 68 None Notes (41)
11, 111, and IV, this must take the form of certificate of specific
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product control.
Where a material }
system, certified by
and having undergg

manufacturer has an appropriate quality-assurance
h competent body established within the community
ne a specific assessment for materials, certificates

s of this section.

issued by the maanacturer are presumed to certify conformity with

relevant requiremen

Req't 69

None

Notes (42)

SPECIFIC PRESSURE EQUIPMENT REQUIREMENTS

In addition to the a
following requirem
sections 5 and 6.

bplicable requirements of sections 1 through 4, the
nts apply to the pressure equipment covered by

Statement

These requirements,are
in addition to
requiremefitsy[*to 72

FIRED OR OTHERWISE HEATED PRESSURE EQUIPMENT

WITH RISK OF O]
3)

YERHEATING AS REFERRED TO IN ARTICLE

This pressure equipi

(a) Steam and hot Y
Atticle 4 - §1(b), su
and reheaters, waste
immersion-type eled
accessories, and, V]
feedwater and for ful

hent includes:

ater generators as referred to in

h as fired steam and hot-water boilers, superheaters
heat boilers, waste incineration boilers, electrode or
trically heated boilers, pressure cookers, with their
here applicable, their systems for treatment of

bl supply

Req't 70
Req't 70a

In*principle, these
items are in the
scope of the Code

N/A

(b) Process heating

equipment for other than steam and hot

water generation fdlling under Article 3, section 1.1, such as

heaters for chemic
pressurized food-p

1 and other similar processes and
ocessing equipment.

Req't 70b

This pressure equiy
constructed to avol
containment from

where applicable, t

ment must be calculated, designed, and

d or to minimize risks of a significant 10ss of
verheating. In particular it must be’ensured,
hat

Req't 71

Req't 72

(a) appropriate n
operating parametd
where applicable,
general overheatin

eans of protection are provided,torestrict
rs such as heat input, heattake<0ff, and,
uid level to avoid any risk'ef local and

3

Req't 72a

(b) sampling poin
the properties of
corrosion

s are provided whererequired to allow evaluation of
the fluid to <aveid risks related to deposits and/or

Req't 72b

(c) adequate proy
deposits

isions are, made to eliminate risks of damage from

Req't 72¢

(d) safe removal

f residual heat after shutdown are provided

Req't 72d
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(e) steps are takdn to avoid a dangerous accumulation of ignitable

mixtures and com

ustible substances and air, or flame flowback.

Req't 72e

PIPING AS REFER

IRED TO IN ARTICLE 3, ARTICLE 4 §1(c)

N/A

Design and construc

ion must ensure that

Not in the scope
of

Section VIII,
Division 1.

(a) the risk of overst|
movement or excess|
flanges, connections
controlled by means
anchoring, alignmen|

essing from inadmissible free

ve forces being produced (e.g., on
bellows, or hoses) is adequately
such as support, constraint,

t, and pre-tension

(b) where there is a
inside pipes for gase}
drainage and removg
avoid damage from

ossibility of condensation occurring
pus fluids, means are provided for

1 of deposits from low areas to

vater hammer or corrosion

(c) consideration is g
turbulence and form|
of para. 2.7 are appl

iven to the potential damage from
tion of vortices; the relevant parts
cable

(d) consideration is
vibrations in pipes

iven to the risk of fatigue due to

(e) where fluids of (4
appropriate means al
pipes, the size of wh

roup 1 are contained in the piping,
e provided to isolate “take-off”
ch represents a significant risk

(f) the risk of inadvd
be clearly marked o1}

rtent discharge is minimized; the takeoff points nitst
the permanent side, indicating the fluid contairied

(g) the position and
least recorded in the

oute of underground piping is at
technical documentation to

facilitate safe maintgnance, inspection, or repair.

SPECIFIC QUANT
PRESSURE EQUI

[ITATIVE REQUIREMENTS FOR CERTAIN
PMENT

The following proy
where they are not
are not specifically]

isions apply as a gén¢ral rule. However,
bpplied, including in cases where materials
referred to,and no harmonized standards

are applied, the m

ufacturer must demonstrate that

appropriate measuges have'been taken to achieve an

equivalent overall

vel of.safety.

This section is an iptegral part of PED Annex 1. The provisions

in this section supp

Statement

Manufacturer can
depart from these
quantitative
requirements, but
they will have to
prove to the NB
that an equivalent

lement the essential requirements of

o
'STATCIIICIIT

level of safety is

Note (43)
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sections 1 through p for the pressure equipment to which they achieved.
apply.
7.1 Allowable stresses
7.1.1 Symbols
R., yield limit, indidates the value at the calculation temperature of: Statement These quantitative
(a) upper flow lithit for a material presenting upper and lower flow requirements have
limits. been reincorporated in
(b) the 1.0% progf strength of austenitic steel and non-alloyed the previous sections at
aluminum. the right place.
(c) the 0.2% progf strength in other cases
R,20indicates the mjnimum value of the ultimate tensile strength at
20°C.
R, designates the fltimate tensile strength at the calculation (design)
temperature.
7.12 The permissible genferal membrane stress for predominantly static loads | Quantitative Also included in Req’t | Yes Section I, Note (45)
and for temperatureq outside the range in which creep is significant must | Req’t Q1 10c. See Figure 11-2. Part D, Table
not exceed the smaller of the following values, according to the material 1A and App.
used: 1.
(a) in the case of fefritic steel including normalized (normalized rolled) | Regt Qla
steel and excluding fine grain steel and specially heat-treated steel, 2/3 of
Rg/[ and 512 of R,,,/z()
(b) for austenitic ste¢l: Qlb Note (GG) Note (46)
(1) if its elongatiop after rupture exceeds 30%, 2/3 of R., Q1bl Note (47)
(2) or, alternativelly, and if its elongation after rupture exceeds 35%, 56 | Q1b2
of R., and 173 of Ryt
(c) for non-alloy or low alloy cast steel, 10/19 of R., and .18 of R, Req’t Qlc
(d) for aluminum, 24 of R/ Qld
(e) for aluminum alloys, excluding precipitation hardehing alloys, 23 of | Qld
R.; and 512 of Ry,/2
7.2 Joint coefficients
For welded joints, the joint coefficient-amist not exceed the following | Req’t Q2 See Figure 11-3 Yes Table UW-
values: 12
(a) for equipment gubject to destruetive and non-destructive tests that | Req’t Q2a Also included in Req’t
confirm that the whdle series of/joints show no significant defects: 1 21.
(b) for equipment supject to random non-destructive testing: 0.85 Q2b
(c) for equipment ndt subject to non-destructive testing other than visual | Q2c
inspection: 0.7
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If necessary, the type of stress and the mechanical and technological | Q2d (Need clarification of
properties of the joirJt must also be taken into account, the intent of this
paragraph).
7.3 Pressure limiting dvices, particularly for pressure vessels
The momentary pregsure surge referred to in para. 2.11.2 must be kept to | Req’t Q3 Also included in Req’t | Partial UG-125 UGHI25(c) limits | Note (48)
10% of the maximuip allowable pressure. 37b thig to 10%, or 3
psi,| whichever is
grejter.
7.4 Hydrostatic test pre¢ssure
For pressure vessels]the hydrostatic test pressure referred to in para. 3.2.2 | Req’t Q4 See Figure 14-4
must be no less than
(a) that correspondihg to the maximum loading to which the pressure | Q4a Also inCludéd in Req’t | Yes UG-99
equipment may be gubject in service, taking into account its maximum 53asSee Figure 11-4.
allowable pressure apd its maximum allowable temperature, multiplied by
the coefficient 1.25, jor
(b) the maximum aljowable pressure multiplied by the coefficient 1.43, | Q4b None
whichever is the grefiter
7.5 Material character]stics
Unless other values|required in accordance with other criteria must be | Regq’t Q5 Also included in Req’t | Partial Note (38)
taken into account, § steel is considered as sufficiently ductile to satisfy 59b.
4.1(a) if, in a tensile fest carried out by a standard procedure, its elongation
after rupture is no leps than 14% and
its bending rupture ehergy measured on an ISO V test piece is no less(thart | Req’t Q6 Also included in Req’t | Partial Sect. VIII, Div. 1, | Note (37)
27 J, at a temperaturg no greater than 20°C but not higher than the<lowest 59¢ UGH84, UCS-66
scheduled operatingtemperature. and UHT-6 have
different
toughness criteria
thap PED. Some
maferials may not
me¢t the PED
reqfiirements.
GENERAL NOTE: Any referencg to the Code in this table means ASME Section VIII, Division 1.
NOTES:
(A) ASME Section VIII, Divisior] 1 (the Code)-isibased on “design by rule.” It requires the use of the design rules provided in the Code. Other methods may be used dnly if no rules are provided in the
Code.
(B) ASME Section VIII, Division| 1 doessnotweéquire the Manufacturer to issue Operating Instructions or warnings regarding potential hazards or misuse of pressure equipment.
(C) Section VIII, Division 1 in¢ludeS.requirements for new construction. It does not include specific requirements for in-service degradation. The User is g¢nerally responsible for adequate
corrosion/erosion allowances §nd sel€ction of suitable materials for the intended service
(D) Safety factors are built into the-SeetionvH-Diristont-aHowable-desten-st tel-toushiessrequirementstot-effietenetes/NDEreguirerents;-ete—Fhe-Ceode does not include margins for in-

service degradation.

DTe-Ge5TEH-5H SHotern+t
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(E) Section VIII, Division 1 does

not address decomposition of unstable fluids.

(F) Section VIII, Division 1 does not have rules for fatigue analysis but does require consideration of cyclic and dynamic loading in design of pressure equipment (UG-22).
(G) Section VIII, Division 1 does|not have a direct limit on plastic strain, except in the creep range, but other limits indirectly control this.

(H) Certain operating conditions, such as lethal service, require 100% RT and also requires specific weld types and thereby influence the appropriate joint efficiengy [U]
(I) Corrosion and fatigue must be faken into account in Section VIII, Division 1 by the Code design requirements for a particular vessel. Creep is taken into account by the

fi

the allowable stresses in the ¢

(J) Section VIII, Division 1 does 1
in the design.

(K) Section VIII, Division 1 req
(Appendix E, Appendix F) an
25(b)]. The Code does not reg

(L) Section VIII, Division 1 does

(M) UG-101(b) requires witnessig

(N) ASME Section VIII, Division

(O) Corrosion and other in-servic

(P) These requirements are includ

(Q) Section VIII, Division 1 has 1

(R) Section VIII, Division 1 has
closures when the pressure or

(S) Section VIII, Division 1 provi

(T) Section VIII, Division 1 does

(U) Water hammer and uncontrol

(VIIL Division 1 does not specifi

(W) Erosion is not specifically ad|

(X) Section VIII, Division 1 does

(Y) ASME Section VIII, Division

(Z) Section VIII, Division 1 has n

(AA) Fail-safe modes, redundanc

(BB) The response time of tempe;

(CC) Section VIII, Division 1 re

Section II, Part D, Table 14.

eep range.
ot require design for specific hours in the creep range, nor specific number of cycles at specified stress levels. UG-22(e),(however, req

ires the corrosion allowance to be shown on the Data Report for in-service use. It provides guidance for corrdsion allowance and
H states that vessels or parts of vessels subject to thinning by corrosion, erosion, or mechanical abrasion shall hatve,ptovision made for
uire operating instructions nor specific instructions related to the life of the equipment. See UG-25, UCS-25, UCL-25, UHT-25, UB-1
not address transport or handling loads. Non-stationary vessels are being removed from Section VIII and will be included in Section X
g the tests and acceptance of the test results by the Authorized Inspector (Al), but not acceptance of the testprogram by the Al prior tg
1 does not include requirements for leakage.
b deterioration are not included in Section VIII, Division 1, UG-101.
ed in UG-101(d)(2), UG-101(j), UG-101(n)(4), and UG-101(0)(4).

o specific requirements for the items listed in Annex I, para. 2.3.
ho specific requirements for access doors to be fitted with devices “to ascertain that the‘opening will not present a hazard” or to pre]
temperature of the fluid may present a hazard.
Hes for inspection openings but does not address internal examination via the access\openings.
not address venting, except during pressure testing.

ed chemical reactions are not addressed in Section VIII, Division 1.

ally address vacuum vents.
Hressed in Section VIII, Division 1.

not address assemblies, but does address parts. The Code requirements ‘are intended to apply also to assemblies.

1 does not require accessories “to assure safe filling and discharge?.with respect to the hazards listed in 2.9 of PED Annex L.
o specific requirements for monitoring devices, such as indicators@nd alarms referred to in 2.10(b) of PED Annex 1.

, diversity, and self-diagnosis are not specifically addressed ifi*Section VIII, Division 1.

ature-monitoring devices is not specifically addressed in Séction VIII, Division 1.

uires the minimum tensile properties of the weld metal to meet the specified minimum tensile properties of the base metal (except f¢

(DD) Section VIII, Division 1 tesf pressure factor of 1.3 times the maximum allowable 'working pressure for hydrostatic test does not meet the 1.43 factor required by P

pressure for a pneumatic te:
(EE) The Section VIII, Division 1
Marking of pressure relief
listed in the Section VIII, D
(FF) Chemical and physical propg
(GG) Section VIII, Part ULT pro
low temperatures.
(1) The manufacturer must perfor|
(2) The manufacturer is required
User. It makes it the duty of
(3) The manufacturer shall prepar]
this Guide). The instructions
(a) Marking and labeling as
(b) Installation instructions,
(c) Putting into service

t, but does require additional NDE for pneumatic-test.

requirements for marking and Data Reportsiare included in UG-116, UG-118, and UG-119. Vessels intended for lethal service must in
evices is included in UG-129. The requirements for Data Reports are included UG-120 and in Appendix W. The name and address g
ivision 1 Data Reports. The name and\address of the manufacturer’s representative in the European Community is an additional requi
rties for operational safety are implied'in Section VIII, Division 1, but the Code has no specific rules for this.

ides an alternate design basis thatypermits the use of higher design stresses at low temperatures for certain materials because of incre

In hazards analysis in accordance with Articles 4 and 13 of the PED. (See Chapter VI, para. 3 of this Guide.)

o design and construct the'pressure equipment to comply with all the Essential Safety Requirements in PED Annex I. This Annex do
he manufacturer to/achieve safety and comply with the Essential Safety Requirements.

, as far as relevanty nstructions for the User, containing the necessary safety information listed in PED, Annex I §3.4. (See PED Anng
Khall include the following.

Fequired by’PED §3.3 of Annex I of the PED

ncludingiassémbling different pieces of pressure equipment

(d) Use

(e) Maintenance, including dhecks by the User

V-2(a)].
ICode design basis for establishing

ires consideration of cyclic loads
corrosion resistant metal linings
he desired life of the vessel [UG-
, and Appendix E, as appropriate.

L
testing.

ent from opening quick opening

r welded 9% Nickel steels). See
ED. Annex I does not specify test
lude the letter “L” in the marking.
f the vessel manufacturer must be

ement.

sed strength in these materials at

bs not assign any responsibility to

I 1-§3.4 and Chapter X, para. 5 of

(f) Drawings necessary for full understanding of the information, if applicable
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(g) Design information for in-service verification, modification, or repairs

(h) Warnings to prevent the

(i) Declaration of Conformitly.

(4) The manufacturer must also ¢
(a) Inform Users of residual
(b) Prevent dangers from for
(c) Take into account forese:
(d) Ensure safety throughou
(5) The manufacturer must
(a) eliminate or reduce hazaj
(b) apply appropriate protec
(c) where appropriate, infori
(6) The manufacturer must provi
pressure equipment (e.g., diff
(7) Annex I of the PED requires d
(8) An experimental design meth
hold time at temperature, nur}
(9) The design calculations shoul
(10) Any limitations on design lif}
(11) The design calculations mus
(12) The manufacturer must obtai
(13) The experimental design me
(14) The manufacturer must cons
(a) closures and openings
(b) discharge of pressure rel
(c) access while pressure or
(d) surface temperature, taki
(e) decomposition of unstab
(15) Pressure equipment fitted wi
(16) Provisions for safe condition|
(17) The vessel manufacturer mu:
must also avoid harmful effg
(18) Consideration must also be g
(19) Erosion must be considered
(20) The Section VIII, Division 1
defines assemblies as several
(21) The manufacturer must provj
unsafe connection and disco|
(22) The manufacturer must prov
(23) The design of accessories sh:
(24) Temperature monitoring dev|
(25) See PED Article 24 for requi

danger of misuse of the equipment

nsider the following (not specifically addressed in ASME Section VIII, Division 1).
hazards

eseeable misuse

pable degradation mechanisms

the intended life of the pressure equipment.

ds as far as it is reasonably possible

ion measures against hazards that cannot be eliminated

h Users of any residual hazards and any additional measures to be taken to reduce risks during installationfand/or use

le the necessary safeguards (e.g., safety relief vents, temperature measuring devices and other sensors, €tcY) where there is potential
erent service conditions or more hazardous fluids, pressure or temperature surges, auto-refrigeration{ etcs).

nsideration of decomposition of unstable fluids in the design.

hber of fatigue cycles at a given stress level, corrosion rates, etc.).

include the amount of plastic strain, where appropriate.

b from operation at the design temperature in creep range, fatigue cycles, and corrosiofallowance must be specified in Operating Instri
take into account structural stability, including during transport and handling, as appropriate.

h approval from the Notified Body responsible for the conformity assessment module, if one exists for the experimental test program.
hod must take into account leakage and deterioration of pressure equipment (&:8,,)corrosion, etc.).

der the following aspects to ensure safe handling and preclude risk during operation from.

ef blowoff

acuum exists in the pressure equipment

hg into account the intended use of the equipment

e fluids.

h access doors must be equipped with automatic or manualidévices enabling the User “to ascertain that the opening will not present anl
inside the vessel, where applicable, must be included in Opérating Instructions.

t provide adequate means for venting and draining (ificluding vacuum vents) as required by PED Annex 1, §2.5 for all stages of operat
cts, such as water hammer, corrosion, uncontrolled ehemical reaction, etc.

iven to other forms of chemical attack besides,corrosion, where appropriate, as required by PED Annex I, §2.6.

h the design, where appropriate, to meet thexrequirements of PED, Annex I, §2.7.

requirements implicitly apply also to assémblies. The manufacturer must make certain that all assemblies comply with the requirem
pieces of pressure equipment assembled by the manufacturer to constitute an integral and functional whole.)

de the necessary accessories in acoordance with PED, Annex I, §2.9 to assure safe filling and discharge, prevent uncontrolled releasg
hnection.

de the necessary indicators and\alarms to meet the requirements of PED Annex I, §2.10.

11 comply with the requiréments of PED Annex I §2.11, including fail safe modes, redundancies, diversity, and self-diagnosis.

ces must have adequate'response time, consistent with the measurement function.

ements related to notified bodies and recognized third party organizations.

(26) For pressure equipment in Cafegories II, III, anddV, qualification of welders and welding operators must meet the requirements of EN ISO9606 and qualification of wg

of EN ISO 15607. (These af
organization. To carry out
examinations and tests.

(27) For pressure equipment in C4
Article 24 for recognized th

e European hatmienized standards.) The welder, welding operator, and welding procedure qualifications must be approved by a Notifig
these approyals, the third party must perform (or have performed) examinations and tests as set out in the approved European ha

tegortes\Il and IV, the NDE personnel must be approved by an approved third party organization recognized by a Member State in the
departy organizations.)

Note: The PED does not pr

or misuse or improper use of the

d, as described in para. 2.2.4, may require additional test for fatigue, creep, and corrosion ratesiand impose additional limitations congistent with those in the PED (e.g.,

ctions.

hazards.”

on and testing. The manufacturer

ents of Annex I, §2.8. (The PED

of pressurized fluid, and prevent

lding procedures the requirements
d Body or an approved third party
monized standards or equivalent

[European Community. (See PED

ctice No. SNT-TC-1A should be

vide any specific requirements for qualification of NDE personnel; therefore. the qualification in accordance with Recommended Prj

acceptable for radiographic examination of Category I and II pressure equipment.
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(28) The manufacturer must provide the additional documentation to demonstrate compliance with the PED. This includes (but is not limited to) the following.
(a) Qualifications of NDT personnel

(b) Qualifications of welder:
(c) Welding procedure quali
(d) Heat treat procedures an
(e) Material certification an
(f) Procedures for ensuring
(g) NDT reports, including
(h) Test reports of mechanic]
(1) Reports on defects and d
(j) Forming and other manu
(k) Other technical docume
(29) The manufacturer must use
the PED Annex 1 §7.4 test p
(30) Annex I does not specify pn
test for a pneumatic test (e.
(31) In addition to the CE markin|

and welding operators
ications
data
inspection documents for base metal and welding consumables
aterial traceability
diographic films
1 tests (e.g., on test coupons)
viations during manufacture
cturing procedures
tation in accordance with the applicable Conformity Assessment Module.

essure requirement of 1.43 times the maximum allowable pressure.)

umatic test pressure. An agreement should be obtained from the Notified Body in charge of conformity assessment or the third party
, in accordance with Section VIII, Division 1, UG-100).

, the vessel manufacturer must provide the additional information provided in PED Annex I §3)3(a) and §3.3(b), as applicable.

e test pressures specified in §7.4 of PED Annex I for the hydrostatic test. (The hydrostatic test pressurextequirement in ASME Sectipn VIII, Division 1 does not meet

rganization in charge of the proof

(32) Based on the type of equipnjent and intended service, warning labels shall be attached to the pressure equipment givinig warnings about potential misuse of the fressure equipment, based on past

experience. (Examples of s
(33) The manufacturer needs to p
(34) The PED requires the manu
such as creep, fatigue, embri
VII of this Guide for additiol
(35) The properties of permanent

ch misuse are auto-refrigeration, etc., without having considered it in the design of thé\préssure equipment.)
ovide the necessary CE marking and labels (where applicable) in accordance with the requirements in PED Annex I, §3.3.
cturer to select material, which is suitable for the scheduled lifetime of the vessel; therefore, specific consideration must be given to

hal information.)
welded joints (weld metal and heat affected zones) must meet the required.minimum properties for the materials (including elongatio

be joined unless other relevant property values are specifically taken into account in the design.

(36) Although it is implied by otl
the materials being sufficien|
the requirements of PED An

(37) Annex I, §7.5 of the PED re
materials (e.g. 15 ft-1bs). Fi
meet the PED Annex I tougl
Note: Subsize impact test sp|
in SA-20.)

(38) Materials will only be approy
(a) Have appropriate propert
(b) Are sufficiently ductile (
(c) Are sufficiently tough (2

(39) Materials must conform to o;
(a) Materials that are specifi
(b) Materials that are covere
(c) Materials that are issued

by Particular Material Aj

(40) If the pressure equipment is
procedure for that pressure g

(41) The manufacturer must ensu
(a) For main pressure parts i
(b) Certificates of Type 2.2
(c) Certificates of Type 2.2

ly resistant of fluids contained in the pressure equipment. The RED requires the manufacturer to be responsible for material selection
nex I, §4.1(a) through §4.1(e).

luires materials to have minimum average impact test value of 27 J (20 ft-lbs) at 20°C (68°F). Fig. UG-84 in Section VIII, Division
b. UCS-66 includes impact test exemption curves, whigh exempt certain materials from impact testing at warmer temperatures; therefo

ecimen are not addressed in PED Annex I. (The”7.5% 10 mm and 5 x 10 mm impact test specimens are addressed in EN 13445: The s

ed if they have the following properties.
ies for all foreseeable operating and test-conditions
4% min. elongation for steel)
 J minimum average for steel) at 202C (68°F), or at the lowest operating temperature.
e of the following.
bd in a European harmonized product standard
[ by a European Approval of pressure equipment materials

praisal.)

quipment. (See*Chapter VI, para. 2.1.4 of this Guide.)

¢ that the material conforms to one of the appropriate specifications and is supported by appropriate certification:

h Categoriesv], 111, and IV, the test certificates shall be EN 10204, Types 3.1A or 3.2. (Certificates of Compliance are not acceptable.
re agCeptable for Category I equipment.

(See Chapter VII of this Guil

reqaceeptable for welding consumables for pressure equipment in all categories.

various degradation mechanisms,

tlement, etc., some of which are not addressed in ASME Section VIII, Division'l.(See Annex I, §3.1.4,4.1.4.2,4.3,7.1, and 7.5 for additional requirements and Chapter

h and impact test requirements) to

er considerations in Section VIII, Division 1, some of the materials.xequirements in PED §4.1 of Annex I are not specifically addresspd in the Code, such as aging and

or the intended service that meets

| accepts lower values for certain
e, some ASME materials may not

Iness requirements. Also, Part UHT has different toughriess requirements for Part UHT materials (mils lateral expansion instead of ft-Ips).

bsize energy values exceed those

vith a Particular Material ‘Appraisal, for equipment in Category Ill and IV. (See Chapter VII of this Guide for European Approval of Mdterial and for approval of material

classified in Catégory 111 or Category 1V, the particular material appraisal (PMA) of the material must be by the Notified Body in chdrge of the conformity assessment
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(42) If the material manufacturer holds accredited certification to ISO 9000 from a Certification Body established within the European community, a material certificate of the EN 10204, 3.1 is acceptable.
Where the material manufacturer does not hold such a certification, the pressure equipment manufacturer is responsible for determining the certification requireme;

(43) The specified quantitative re
been taken to demonstrate th

(44) For the materials listed in §
Harmonized Standards, and

uirements apply as a general rule. Other values may be used, but the manufacturer must be able to demonstrate to the Notified Body ]
at equivalent overall levels of safety have been achieved.

.1, the allowable stresses are left to the manufacturer, who must demonstrate that an overall safety has been achieved. For this abject
[EN 13345, CEN Pressure Vessel Standard.

(45) The permissible general men|

ibrane stresses used in the calculations shall conform to the criteria listed in Annex I, §7.1 of the PED. (See Figure 11-2 of'this Guide.

In general, the allowable dedign stresses in ASME Section II, Part D, are acceptable. However, the Code allows the design stresses to be 90% of the ‘specified
minimum yield strength for fertain materials (stainless steel and some strain hardening materials). The manufacturer shall verify that the ASMEEode allowable
design stresses meet the PEID criteria in each particular case.
Note: Although not stated inf PED Annex I, the allowable stresses for ferritic steels also apply to fine grain steels. (See Chapter XI of this‘Guide.)

(46) The provisions of Section VI[II, Division 1, Part ULC may not meet the specified criteria in PED Annex 1.

(47) ASME Section VIII, Divisioh 1 permits allowable stress, S, up to 0.9 Sy for certain austenitic stainless steels (where Sy is the specified"minimum yield stgrength

allowable stresses permitted fn PED §7.1 of Annex 1.
(48) Pressure limiting devices mupt not exceed the maximum allowable pressure by more than 10%. (Section VIII, Division 1, UG{}25-allows the greater of 10% and 3

nts.
hat the appropriate measures have

ve, the manufacturer may refer to

f the material). This exceeds the

psi.)
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Figure 12-2: Q1 Safety Factors For Allowable Stresses

Material

Allowable Stress, S,

Ferritic steel and low alloy steel

Lesser of Re/t /1.5 and Rpy20/2.4

Fine grain steel

Allowable stresses are not given in the PED

Austenitic steel with A > 30%

Rert/1.5

Austenitic steel with A > 35%

Lesser of Ret/1.2 and R /3

Cast steel Lesser of Ret/1.9 and Ryy20/3
Aluminum Rert/1.5

Aluminum alloys (excluding precipitation hardening alloys) Lesser of Re/1.5 and Ry20/2.4
GENERAL NOTES:

h

= elongation, %

Rex = specified minimum yield strength at calculation (design) temperature.

Rm« = specified minimum ultimate tensile strength at calculation (design) temperature.
Rm20 = specified minimum ultimate tensile strength at room temperature.

Figure 12-3: Q2 Joint Efficiencies

xtent of Examination Joint Efficiency

B
100% RT or UT 1.0
Ypot examination by RT or UT 0.85

isual examination only 0.70

Figure 12-4: Q3 Formula for Calculating Hydrostatic Test Pressure

Tlest pressure, P;, shall be the larger of:

1.25 P, (if

S and

Py =

;= 1.43 Ps

's= maximum allowable operating pressure

¢ = allowable nominal design stress at test temperature

= allowable nominal design stress at design
temperature

lo OO
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ANNEX Z, ADDITIONAL CONSIDERATIONS FOR APPLICATION OF ASME
SECTION VIiI, DIVISION 1 VESSELS WITHIN THE SCOPE OF PED 2014/68/EU,
ANNEX |

Section VIII,
Annex | Annex | Division 1
Paragraph Essential Safety Requirements Reference Additional Considerations
PRELIMINARY OBSERVATIONS

1. The obligations arising from the essential safety Although not specifically stated in Section VIII, Division
requirements listed in this Annex for pressure 1, the code rules also apply to assemblies.
equipment also apply to assemblies where the
corresponding hazard exists.

2. The essential requirements laid down in the directive | U-1(a)(3)
are compulsory. The obligations following from those
essential requirements apply only if the corresponding
hazard exists for the pressure equipment in question
when it is used under the conditions that are reasonably
foreseeable by the manufacturer.

3. The manufacturer is under an obligation to analyze the | UG-20 The manufacturer must’ perform hazards anglysis in
hazards and risks in order to identify those which apply | UG-22 accordance with Article 4; Article 13, and Annex II of the
to his equipment on account of pressure; (Partial) PED.
the manufacturer must then design and construct it, | UG-2 The manufactuterus required to design and congtruct the
taking account of his analysis. (Partial) pressure equipment to comply with all the Essentfal Safety

Requirerients in PED Annex 1.

4. The essential safety requirements are to be interpreted | U-1(a)(3)
and applied in such a way as to take account of the state | U-2(a)
of the art and current practice at the time of design and | U-2(g)
manufacture as well as of technical and economical | UW-2(a)
considerations which are consistent with a high degree
of health and safety protection.

1. GENERAL

1.1 Pressure equipment must be designed, manufactured, | U-1(a)(3); The manufacturer must prepare instructions for [the User
checked, and, if applicable, equipped and installed in | U-2(a) containing the necessary safety information in acfordance
such a way as to ensure its safety when put into service | (Partial) with PED §3.4 of Annex I. The manufacturer rpust also
in accordance with the manufacturer’s instructions, or_{“App. 20 consider the following.
in reasonably foreseeable conditions. App. 31 (a) Inform Users of residual hazards

App. 32 (b) Prevent dangers from foreseeable misuse
App. 35 (c) Take into account foreseeable degradation
App. 44 mechanisms
(d) Ensure safety throughout the intended life of the
pressure equipment.

1.2 In choosing the most appropriate solutions, the | Section II —
manufacturer must comply with'the principles set out | Nonmandatory
below in the following ordet” Appendix A

(Partial) The manufacturer must
(a) Eliminate or reduce‘hazards as far as is reasonably (a) eliminate or reduce hazards as far as it is repsonably
practicable. U-2(a) practical

Uw-2
(b) Apply appropriate protection measures against (b) apply appropriate protection measures agains hazards
hazards that cannot be eliminated. UW-2(a) that cannot be eliminated

UG-4(f)
(c) ,Where appropriate, inform users of residual | (Partial) (c) where appropriate, inform users of any|residual
haZatds and indicate whether it is necessary to take hazards and any additional measures to be taken fo reduce
appropriate special measures to reduce risks at the time | (None) risks during installation and/or use
of installation and/or use.

1.3 Where the potential for misuse is known or can be | UG-20(b) & (c) The manufacturer must provide the necessary sdfeguards
Lical‘l_y fulcbccu, the pressure cquiplucut TITUSt—bT G125 TES sa'fety—rehﬂ‘-vaﬂr,tmmmmmg devices,
designed to prevent danger from such misuse or, (Partial) and other sensors) where there is potential for misuse of

the pressure equipment (e.g., different service conditions
or more hazardous fluids, auto-refrigeration).
if that is not possible, adequate warning (must be) | UG-116 Where necessary, the manufacturer must provide
given that the pressure equipment must not be used in | (Partial) appropriate warnings in Operating Instructions regarding
that way. improper use of the equipment. (See PED §3.4 of Annex
1).
2. DESIGN
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Section VIl
Annex | Annex | Division 1
Paragraph Essential Safety Requirements Reference Additional Considerations
2.1 The pressure equipment must be properly designed | U-2(a), The manufacturer must also consider the following factors
taking all relevant factors into account to ensure that | UG-20, in the design of the equipment.
the equipment will be safe throughout its intended life. | UG-21,22,23 (a) Take into account foreseeable degradation
UW-2, mechanisms
UCS-56, (b) Ensure safety throughout the intended life of the
UCS-66 pressure equipment.
(Partial)
The design must incorporate appropriate safety | Section I,
Mﬁ M o my L i 'S Post r\’ S Ly =t
known to incorporate adequate safety margins against | 3, Tables 1A and
all relevant failure modes in a consistent manner. 1B;
Appendix 1 &3
22 Design for adequate strength
2.2. The pressure equipment must be designed for loadings | UG-22
appropriate to its intended use and other reasonably
foreseeable operating conditions. In particular, the
following factors must be taken into account:
(a) internal/external pressure
UG-22(a)
(b) ambient and operational temperatures
UG-22(h)
(c) static pressure and mass of contents in operating (Note: (Seetion VIII, Division 1 does ndt cover
and test conditions UG-22(b) tranSportable vessels. Transportable vessels ard covered
ifi Seetion XII.)
(d) traffic, wind, earthquake loading UG-22(f)
2.2. (e) reaction forces and moments that result from the | UG-22(d) & (e)
supports, attachments, piping, etc.
UG-22(e),
(f) corrosion, erosion, fatigue, etc. UG-25(b)
(g) decomposition of unstable fluids UW-=2(a) Partial | The design must take into account decompopition of
unstable fluids.
UG-22,
Various loadings that can occur at the same time mast | UG-23(d)
be considered, taking into account the probability~of | App. H
their simultaneous occurrence.
221 Design for adequate strength must be based\on
An experimental design method, as described|in PED
(a) as a general rule, a calculationgmethod, described | UG-19(c), §2.2.4 of Annex I may require additional tests fof fatigue,
in 2.2.3, and supplemented, if-necessary, by an | UG-101 creep, corrosion rates, and may have to impose afdditional
experimental design method a§ déscribed in 2.2.4, or (Partial) limitations consistent with those in the PED.
(b) an experimental” design method without The manufacturer must assure that the limitatiofs on the
calculation, as describedin 2.2.4, when the product of allowable pressure, PS, and on volume, V,|are not
the maximum allowable pressure, PS, and the volume, exceeded.
V, is less than 6000’bar x L, or the product PS x DN
(is) less tham3000 bar.
223 CalculationMethod
(a) Pressure containment and other loading aspects
The'dllowable stresses for pressure equipment must be
limited having regard to reasonably foreseeable failure | UG-23
modes under operating conditions. iTo this end, safety
factors must be qpp]ipﬂ toeliminate fullv ans,
uncertainty arising out of manufacture, actual
operational conditions, stresses, calculation models,
and the properties and behavior of the material.
These calculation methods must provide sufficient
safety margins consistent, where applicable, with the
requirements of Section 7. Section II,
Part D,
The requirements set out above may be met by | Appendix 1

applying one of the following methods, as appropriate,
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Section VIl
Annex | Annex | Division 1
Paragraph Essential Safety Requirements Reference Additional Considerations
if necessary as a supplement to or in combination with
another method:
UG-27 to
(1) design by formula UG-55,
Appendices, 1,
(2) design by analysis 2,13
(3) design by fracture analysis U-2(g)
(b) Resistance None
2.23 Appropriate design calculations must be used to
establish the resistance of the pressure equipment
concerned.
In particular:
(1) the calculation pressures must not be less than the | UG-21,
maximum allowable pressures and take into account
static head and dynamic fluid pressures and the | UG-22(b)
decomposition of unstable fluids. (None) The design calculations must include the conflition of
decomposition-of unstable fluids, where approprfate.
Where a vessel is separated into individual pressure
containing chambers, the partition wall must be | UG-19(a)
designed on the basis of the highest possible chamber
pressure relative to the lowest pressure possible in the
adjoining chamber.
(2) the calculation temperatures must allow for
appropriate safety margins. UG-20
(3) the design must take appropriate account of all
possible combinations of temperature and pressure that | UG=20,
might arise under reasonably foreseeable operating | HG*21
conditions for the equipment.
(4) the maximum stresses and peak sticss
combinations must be kept within safe limits.
UG-22,
(5) the calculation for pressure equipment must utilize | UG-23
the values appropriate to the properties of the material,
based on the documented data, having regard to the | Section VIIL,
provisions set out in Section 4“ogether with the | Division 1,
appropriate safety factors. /Vlatefial characteristics to | Appendix P,
be considered, where applicable, include: Section II,
Part D,

(a) yield strength, 0.2% or 1.0% proof strength, as
appropriate, at cdlculation temperature

(b) tensile strength

(c) time-dependent strength, i.e. creep strength

(d) fatigue data

Appendices 1,3
&5

UG-4,
UG-23,
Section VIII,
Division 1,
Appendix P,
Section II.
Part D,

Lad, 2 Aol daal £l ctiass
O o g—sS-moatrasS{moatsS-orCrastrettyy

(f) appropriate amount of plastic strain
(g) impact strength

(h) fracture toughness

A S |
7YppenarsT

UG-22(e)
Section II,

Part D,

Tables TM-1
through TM-5

(Partial)

UG-84

The design calculations should include the amount of

plastic strain, where appropriate.
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Section VIl
Annex | Annex | Division 1
Paragraph Essential Safety Requirements Reference Additional Considerations
UG-84,
UCS-66, UCS-
67, UCS-68,
UHA-51
2.23 Cont’d | (6) Appropriate joint factors must be applied to the | UW-2(a),
materials properties, depending, for example, on the | UW-12
type of non-destructive testing, the materials joined,
and the operating conditions envisioned.
(7) The design must take appropriate account of all
reasonably foreseeable degradation mechanisms (e.g., | UG-22(e)
corrosion, creep, fatigue) commensurate with the | UG-25,
intended use of the equipment. Section VIII,
Division 1,
Appendix E,
Section I
Part D,
Attention must be drawn, in the instructions referred to | Appendix A
in 3.4, to the particular features of the design, which is
relevant to the life of the equipment, for example:
(a) for creep: design hours of operation at specified
temperatures
(b) for fatigue: design number of cycles at the specified | Section II, | Anmy<limitations on design life from operation #t design
stress levels Appendix 1 temperature in creep range, fatigue cycles, and ¢orrosion
allowance must be specified in Operating Instrudtions.
(c) for corrosion: design corrosion allowance (Partial)
¢) Stability Aspects UG-29;
Appendix E
Where the calculated thickness does not allow for
adequate structural stability, the necessary measures
must be taken to remedy the situation, taking into The design calculations must take into account §tructural
account the risks from transport and handling. Section VIII, | stability, including transport and handling of vesels and
UG-23, UG-28, | assemblies.
Appendix 1
Section 11,
Subpart 3, Code
Case 2286-5
224 Experimental Design Method
The design of the equipment-must be validated, in all | UG-101
or in part, by an appropriate test program carried out
on a sample representative of the equipment or the
category of the equipment.
The test program must be clearly defined prior to | (None) The manufacturer must obtain approval from the|Notified
testing and accepted by the Notified Body responsible Body responsible for the conformity assessmenf module,
for the-conformity assessment module, where it exists. if one exists, for the experimental test program.
The program must define test conditions and criteria
for acceptance and refusal. UG-101
The actual values of the essential dimensions and
characterrstics—of—the—mmaterrats—that—constitute—the UG'IUIU}
equipment tested shall be measured before the test.
Where appropriate, during tests, it must be possible to
observe the critical zones of the pressure equipment
with adequate instrumentation capable of registering | UG-101(j),
strains and stresses with sufficient precision. UG-101(n)
2.2.4 Cont’d | The test program must include:
(a) A pressure strength test, the purpose of whichis to | UG-101(m) The experimental design method must take into account
check that, at a pressure with a defined safety margin | (Partial) leakage and deterioration of pressure equipment (e.g.,

in relation to the maximum allowable pressure, the

corrosion, etc.).
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equipment does not exhibit sufficient leaks or
deterioration exceeding a determined threshold.
The test pressure must be determined on the basis of | UG-101
the differences between the values of the geometrical
and material characteristics measures under test
conditions and the values used for design purposes;
it must take into account the differences between the | UG-101(k)
test and design temperatures.
th—Where—the—risk—of—creep—or—fatigae—cxists——(Norey Amrexperimentat-desigmmrethodasdeseribed-in 2.2.4 of
appropriate tests determined on the basis of the service Annex 1 of the PED may require additionahfests and
conditions laid down for the equipment, for instance, impose additional limitations consistent with,thdse in the
hold time at specified temperatures, number of cycles PED (hold time at specified temperatures, nymber of
at specified stress-levels, etc. fatigue cycles at a given stress leyel,/corrosipn rates,
external damage, etc.)
(c) Where necessary, additional tests concerning other | (None)
factors referred on 2.2.1, such as corrosion, external
damage, etc.
2.3 Provisions to Ensure Safe Handling and Operation
The method of operation specified for pressure | Appendix M
equipment must be such as to preclude any reasonable | (Partial)
foreseeable risk in operation of the equipment. The manufaeturer must consider the following pspect to
Particular attention must be paid, where appropriate, to insure safe handling and preclude risk during opgration.
(a) closures and openings (a) clostres and openings
(b) dangerous discharge of pressure relief blowoff (b) dangerous discharge of pressure relief blowoff
(c) access while pressure or vacuum exists in the (c) access while pressure or vacuum exists in thejpressure
pressure equipment equipment
(d) surface temperature, taking into account the (d) surface temperature, taking into account the|intended
intended use of the equipment use of the equipment
(e) decomposition of unstable fluids. (e) decomposition of unstable fluids.
In particular, pressure equipment fitted with an access™ (None) Pressure equipment fitted with access doors [must be
door must be equipped with an automatic or mantual equipped with automatic or manual devices to ehable the
device enabling the user easily “to ascertain.that the User to ascertain that the opening will not prdsent any
opening will not present any hazard.” hazards.
Furthermore, where the opening can/bevoperated | UG-35(a)
quickly, the pressure equipment must,befitted with a | through
device to prevent it being opefied whenever the | UG-35(c),
pressure or temperature of the fluidpresents a hazard. | Appendix FF
24 Means of Examination
(a) Pressure equipment must be designed and | Part UG,
constructed so that_all_necessary examinations to | Part UW, UF-
ensure safety can be'conducted. 46, UB-44,
UCS-57, UNF-
79, UHA-44,
UCI-90, UCL-
35, UCD-78,
UHT-57, ULW-
78, ULT-86
(b)'Means of determining the internal condition of the | UG-46
equipment must be available, where it is necessary to
ensure the continued safety of the equipment, such as
T T T TSt
of the pressure equipment so that appropriate
examinations can be carried out safely and
ergonomically.
(c) Other means of ensuring the safe condition of the
pressure equipment may be applied:
(1) where it is too small for physical internal access, or | UG-46(b),
UG-46(i)
(2) where the opening of the pressure equipment would | (None) Provisions for safe conditions inside the vessel, where

adversely affect the inside, or

applicable, must be included in Operating Instructions.
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(3) where the substance contained has been shown not | UG-46(c)
to be harmful to the material from which the pressure
equipment is made and no other internal degradation
mechanisms are reasonably foreseeable.
2.5 Means of Venting and Draining
Adequate means must be provided for draining and
venting of pressure equipment, where necessary:
(a) to avoid harmful effects, such as water hammer, UG-25(f) The vessel manufacturer must provide adequate means for
vacuum collapse, corrosion, and uncontrolled (Partial) venting and draining for all stages of operation.an testing,
chemical reactions. All stages of operations and including vacuum vents. The manufacturer mhust also
testing, particularly pressure testing, must be avoid harmful effects, such as water hammer, cprrosion,
considered. and uncontrolled chemical reactions.
(b) to permit cleaning, inspection, and maintenance in | UG-46
a safe manner.
2.6 Corrosion or Other Chemical Attack
Where necessary, adequate allowance or protection | UG-25, Considerations must alsd be ‘given for other forms of
against corrosion or other chemical attack must be | UCS-25, chemical attack besides\¢orrosion, where appropriate, as
provided, taking due account the intended and | UCL-25, required by PED Annex I, §2.6.
reasonably foreseeable use. Appendix D,
E,F
(Partial)
2.7 Wear
Where severe conditions of erosion or abrasion may
arise, adequate measures must be taken to
(a) minimize the effect by appropriate design (e.g., | UG-26 Erosion and abrasion must be considered in th¢ design,
additional material thickness, or by the use of liners or | Partial) where appropriate.
cladding materials)
(b) permit replacement of parts that are most affected
(c) draw attention, in the instructions referred to in | (None) The manufacturer shall prepare instructions for [the User
para. 3.4, to measures necessary for continued safe use. of the pressure equipment containing the necessdry safety
information in accordance with PED §3.4 of Anrjex I, and
include considerations for wear, where applig¢able, in
accordance with §2.7.
2.8 Assemblies
Assemblies must be so designed that:
(a) the components to be assembled together are | UG-21, The manufacturer must make certain that all agsemblies
suitable and reliable for their duty, UG-120(c) are so designed that they comply with the applicgble PED
requirements.
(b) all the components are propetly integrated and | U-2(h) (Note: PED defines “Assemblies” as several fieces of
assembled in an appropriate manner. pressure equipment assembled by a manufagturer to
constitute an integrated and functional whole.)
2.9 Provisions for Filling and Discharge
Where appropriate, the'pressure equipment must be so Provide the necessary accessories in accordance|with the
designed and proyided 'with accessories, or provisions requirements of PED, to ensure safe filling and djscharge,
made for their ‘fiftihg, as to ensure safe filling and prevent uncontrolled release of pressurized fluid, and
discharge with ‘respect to such hazards as: prevent unsafe connection and disconnection.
(a) on filling:
(1) ovetfilling or over-pressurization having regard in | (None)
patticular to the filling ratio and to the vapor pressure
at\the reference temperature
(2) instability of pressure equipment (None)
(b) on discharge: the uncontrolled release of the | (None)
pressurized tluid
(c) on filling or discharge: unsafe connection and | (None)
disconnection
2.10 Protection Against Exceeding the Allowable Limits
of Pressure Equipment
Where under reasonably foreseeable conditions, the | UG-125
allowable limits could be exceeded, the pressure | through
equipment must be fitted with, or provisions made for | UG-128

the fitting of, suitable protective devices, within an
assembly.
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The suitable device or combination of such devices | UG-125
must be determined on the basis of the particular | through
characteristics of the equipment or assembly. UG-128
Suitable protective devices and combination thereof
comprise:
(a) safety accessories as defined in Article 1, section | UG-125,
2.13 CC 2211
(b) where appropriate, adequate monitoring The manufacturer must provide the necessary
that enable adequate action to be taken requirements of PED Annex I, §2.10.
either automatically or manually to keep
the pressure equipment within the
allowable limits
2.11 Safety Accessories The design of safety accessories must’'comply
with the requirements of PED-Annex I, §2.11.
(Note: Fail-safe modes, redtindancy, diversity,
and self-diagnosis are net)specifically
addressed in Section/VIIIy Division 1.)
2.11.1 Safety accessories must
(a) be designed and constructed to be reliable UG-126, UG-
and suitable for their intended duty and 131, UG-132,
take into account the maintenance and UG-136 through
testing requirements of the devices, where UG-138
applicable
(b) be independent of other functions, unless UG-125, UG-
their safety function cannot be affected by 140
such other functions
(c) comply with the appropriate design UG-125, The design of safety accessories shall comply
principles to obtain suitable and reliable Appendix~, 24- | with the appropriate design principles in the
protection. These principles include, in 1(H) PED, including fail-safe modes, redundancy,
particular, fail-safe modes, redundancy, Appendix M diversity and self-diagnosis.
diversity, and self-diagnosis (Partial)
2.11.2 Pressure limiting devices
The devices must be so designed that the UG-125 (Note: Section VIII, Division 1, UG-125(c) allows
pressure will not permanently exceed the (Partial) 10% or 3 psi, whichever is greater, above the
maximum allowable pressure, PS; however, a UG-134 MAWP; UG-125(c)(1) allows 16%, or 4 psi,
short duration pressure surge in keeping with whichever is greater, above the MAWP where|multiple
the specifications in para. 7.3 is allowable, pressure relief devices are provided. Both
where appropriate. may exceed the PED maximum limitation of
10% in Annex I, 7.3.)
2.11.3 Temperature monitoring devigés
These devices must have ad adequate Appendix C, The manufacturer must provide temperature
response time on safety/grounds, consistent Appendix T monitoring devices that have adequate
with the measurement-ftimction. (Partial) response time, consistent with the
measurement function.
3. MANUFACTURING
31 Manufacturing Procedures
The manufacturer must ensure the competent UG-75,
execution of the provisions set out in the UG-78,
deSign stage by applying the appropriate UG-93,
techniques and relevant procedures especially UG-95,
with consideration of the following: UG-117,
Part UW
3.1 .1 lnl C[Iul MH:UH UJ ll’lﬁ LU"!IJUHCI!L IJMI Ly
Preparation of the component parts (e.g., UG-11,
forming and chamfering) must not give rise to UG-76,
defects or cracks or changes in the mechanical UG-95,
characteristics likely to be detrimental to the UW-31,
safety of the pressure equipment. UW-32
UCS-79
UCS-85
3.1.2 Permanent joining UW-11,32
UW-35,36
Permanent joints and adjacent zones must be UW-37(a) —
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free of any surface or internal defects 37(e), UW-38,
detrimental to the safety of the equipment. Uw-4e6,
UW-51
The properties of permanent joints must meet UG-27,
the minimum properties specified for the UG-28
materials to be joined unless other relevant
property values are specifically taken into
account in the design.
For-presstre-eqrHpRrentpermatenttotatteof 2
components that contribute to pressure UW-29,
resistance of the equipment and components UW-37,
which are directly attached to them must be Uw-4e,
carried out by suitably qualified personnel Uw-47,
according to suitable operating procedures. UW-48
For pressure equipment in categories II, 111, See PED, Article 6 for obligations of manufactyrers and
and IV, operating procedures and personnel Article 24 for requirements’related to notified bgdies and
must be approved by a competent third party, recognized third party~erganizations for approval of
which, at the manufacturer’s discretion, may welding procedure and welder qualifications for Category
be 11, 111, and IV pressure equipment.
(a) a Notified Body (None) (Note: The manufacturer can use ASME welding
procedure and*welder qualifications for
Category,I vessels).
(b) a third party organization recognized by (None)
Member State as provided in PED Article
13
To carry out these approvals the third party UW-51, UW-52, { For'pressure equipment in Categories II, III, and
must perform examinations and tests as set UW-53 1V, qualification of welders and welding
out in the appropriate harmonized standards, operators must meet the requirements of EN IFO 9606
or equivalent tests or must have them and qualification of welding procedures must mdet the
performed. requirements of EN ISO 15607.
The welder, welding operator, and welding
procedure qualifications must be approved by a
Notified Body or an approved third party
organization.
Welded joints (weld metal and heat affected
zones) must meet the same specified minimum pgroperties
(elongation and impact test
requirements) as the base metal.
3.1.3 Non-destructive tests
For pressure equipment in categoriés IIF and IV, (None) For pressure equipment in Categories I1I and IV,
the personnel must be approved-by-a third the NDE personnel must be approved by an
party organization recognized bya Member approved third party organization recognized by
State pursuant to PED Article 13. a Member State in the European Community.
(Note: The Manufacturer may use the
certification required by ASME, Section VIII,
para. UW-51(a)(2) for pressure equipment in
Categories I and II for radiographic
examination.)
3.14 Heat tredtment
Where-there is a risk that the manufacturing UG-85, UCS-56,
prégcess will change the material properties to UCS-79,
an‘extent that would impair the safety of the UCS-85, UHA-
pressure equipment, suitable heat treatment 44
must be applied at the appropriate stage of UHT-5(e),
4o £ 4o LI S L
3.1.5 Traceability
Suitable procedures must be established and UG-93,
maintained for identifying the material making UG-%4,
up the components of the equipment that Section VIII,
contribute to the pressure resistance by Division 1,
suitable means from receipt, through Appendix 10
production, up to the final test of the
manufactured pressure equipment.
3.2 Final Assessment

Pressure equipment must be subjected to the
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final assessment described as follows.
321 Final inspection
Pressure equipment must undergo a final UG-90, The manufacturer must provide documentation
inspection to access visually and by UG-90(c)(1) to demonstrate compliance with the Directive.
examination of the accompanying documents UG-99(g), This shall include
compliance with the requirements of the UG-100(d), (a) qualifications of the NDT personnel
Directive. Tests carried out during manufacture UG-120, (b) qualification of welders and welding
may be taken into account. Appendix W operators
(Partial) (C) welding procedure qualitications
Appendices 4, 6, | (d) heat treat procedures and data
8& 12 (e) material certification and inspection
documents for base metal and welding
consumables
As far as necessary on safety grounds, the UG-90, (f) procedures for ensuring material traceability
final inspection must be carried out internally UG-96, (g) NDT reports, including radiographic films
and externally on every part of the equipment, UG-97 (h) test reports of mechaniéal tests (e.g.,
where appropriate during manufacture (e.g., coupons)
where examination during the final inspection (1) reports on defects’and deviations during
is no longer possible). manufacture
(j) forming and-other manufacturing procedures
(k) other technical documentation in accordance
with the apptopriate conformity assessment
moduleg
322 Proof test
Final assessment of pressure equipment must UG-99 Theimanufacturer must use the test pressures
include a test for the pressure containment (Partial) specified in PED 7.4 of Annex I for the
aspect, which will normally take the form of a hydrostatic test.
hydrostatic pressure test at a pressure at least (Note: The hydrostatic test pressure factor of
equal, where appropriate, to the value in para. 1.3 in UG-99 of the Code does not meet the
74. PED requirement.)
For category I series produced equipment, this (N/A) The test pressure for a pneumatic test is not
test may be performed on a statistical basis. specified in §7.4 of Annex I. An agreement mu:
be obtained for a pneumatic test from the 1
Notified Body in charge of the conformity assegsment or
the third party organization in charge of the proof test.
Where a hydrostatic test pressure is harmful UG-100,
or impractical, other tests of a recognized UW-50
value may be carried out. For tests othef than
the hydrostatic pressure test, additional
measures, such as non-destructive tests or
other methods of equivalent validity; must be
applied before those tests are-carried out.
323 Inspection of safety devices
For assemblies, the final.assessment must UG-136, This includes a check of monitoring devices,
also include a check‘of the safety devices UG-137, such as indicators and/or alarms for safety
intended to cheek\full compliance with the UG-140, accessories to prevent exceeding the allowable
requirements feferred to in para. 2.10. (Partial) pressure and temperature limits. [See PED
Annex 1, §2.10(b).]
33 Marking and Labelling
In addition to the CE marking referred to in
Asticle 19, the following information must be
rovided.
(a) For all pressure equipment UG-116, In addition to the CE marking, the vessel
UG-118 manufacturer must provide the additional
UG-119, information required by PED Annex I, §3.3(a)
and §3.3(b), as applicable.
(1) the name and address or other means UG-129
of identification of the manufacturer (Partial)

and, where appropriate, of his
authorized representative established
within the Community

(2) the year of manufacture

(3) identification of the pressure equipment
according to its nature, such as type,
series or batch identification, and serial
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number

(4) the essential maximum/minimum
allowable limits

(b) Depending on the type of pressure
equipment, further information necessary
for safe installation, operation or use and,
where applicable, maintenance and
periodic inspection such as

UG-131
(Partial)

(1) the volume, V, of the pressure
equipment in L

(2) the nominal size for piping, DN
(3) the test pressure, PT, applied in bar
and date

(4) safety device set pressure in bar
(5) output of pressure equipment in kW
(6) supply voltage in, V (volts)

(7) intended use

(8) filling ratio kg/L

(9) maximum filling mass in kg

(10) tare mass in kg

(11) the product group.

(c) Where necessary, warnings fixed to the
pressure equipment drawing attention to
misuse which experience has shown might
occur.

(None)

Based orrthe type of equipment and intended
service, warning labels shall be attached to the
pressure equipment giving warnings about
potential misuse of the pressure equipment,
based on past experience.

The CE marking and the required information
must be given to the pressure equipment or
on a data plate firmly attached to it, with the
following exceptions:

UG-119
(Partial)

The manufacturer needs to provide the
necessary CE marking in accordance with the
requirements of PED Annex I, §3.3.

(1) where applicable, appropriate documents
may be used to avoid repetitive marking of
individual parts such as piping

components, intended for the same
assembly. This applies to CE marking and
other marking and labelling referred to in.
this Annex.

(None)

(2) where the pressure equipment is too,small,
(e.g., accessories), the information.referred

to in (b) may be given on a lablel attached

to that pressure equipment

(None)

(3) labeling or other adequate means may be
used for the mass to befilled and the
warnings referredtein{c), provided it
remains legible forthe appropriate period
of time

(None)

34

Operating Instructions

(a) Whenptessure equipment is placed on the
matket, it must be accompanied, as far as
relevant, with instructions for the user,
eontaining all the necessary safety information
relating to:

(1) mounting including assembling of different

(None)

The manufacturer shall prepare, as far as
relevant, instructions for the User, containing
the necessary safety information listed in §3.4,
and if appropriate, refer to hazards arising from
potential misuse of the equipment in

pieces of pressure equipment

(2) putting into service

(3) use

(4) maintenance including checks by user.

of the design in accordance with §2.2.3, and to
wear in accordance with §2.7 of Annex I of the
PED. The instructions shall include:

(a) marking and labeling as required by 3.3

(b) installation instructions, including
assembling different pieces of pressure
equipment

(c) putting into service

(d) use

(e) maintenance, including checks by the User
(f) drawings necessary for full understanding of
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the information, if applicable
(g) design information for in-service verification,
modifications or repairs
(h) warnings to prevent the danger of misuse of
the equipment
(i) declaration of Conformity.
(b) Instructions must cover information affixed (None)
to the pressure equipment in accordance
t.h ’l"l, M rﬁ £ 1ol
identification, and must be accompanied,
where appropriate, by the technical
documents, drawings, and diagrams
necessary for a full understanding of these
instructions.
(c) If appropriate, these instructions must also (None)
refer to hazards arising from misuse in
accordance with para. 1.3 and particular
features of the design in accordance with point
2.23.
4. MATERIALS
Materials used for manufacturing of pressure UG-4 - The PED reguires the manufacturer to select
equipment must be suitable for such UG-8, material (including bolting) which is suitable for
application during the scheduled lifetime UG-10, the scheduled lifetime of the vessel; therefore
unless replacement is foreseen. Section II, speCific consideration must also be given to
Part D, varipus degradation mechanisms, such as
Appendix 6 creep, embrittlement, etc. (See Annex 1, §3.1.4,
Section IX. 4.1.4.2,4.3,7.1, and 7.5 for additional
(Partial) requirements.)
Welding consumables and other joining UG-9, The properties of permanent welded joints
materials need to fulfill only the relevant UG-26 (weld metal and heat affected zones) must meet
requirements of 4.1, 4.2(a), and the first UW-5 the specified minimum properties (including
paragraph of 4.3, in an appropriate way, both (Rartial) elongation and impact test requirements) for
individually and in a joined structure. Section II, Part C | the materials to be joined unless other relevant
property values are specifically taken into
account in the design.
4.1 Materials for Pressurized Parts Must
(a) have appropriate properties for all UG-4, The manufacturer of pressure equipment is
operating conditions that are reasonably; Section II, responsible for material selection for the
foreseeable and for all test conditions,.and Parts A, B, C, intended service. The materials must meet the
and D requirements of Annex I, §4.1(a) through
(Partial) §4.1(e).
in particular they should besuffieiently UG-84, 7.5 of Annex I requires materials to have 14%
ductile and tough. UCS-66, UCS- | minimum elongation and to meet a minimum
67, UHA-S1, average value of 27 J (20 ft-1bs) at 20°C (68°F).
UHT-6
Where appropriate, the characteristics of Section II, Materials will only be approved if they have the
the materials mustcomply with the Parts A, B, C, following properties:
requirements‘ef*7.5. Moreover, due care and D (a) Have appropriate properties for all
should ble exercised in particular in (Partial) foreseeable operating and test conditions,
selecting Materials to prevent brittle type (b) Are sufficiently ductile (14% min. elongatio:
fracture where necessary, where for specific reasons for steel),
brittle material has to be used appropriate measures (c) Are sufficiently tough (27 J min. average for
must be taken. steel) at 20°C, or at the lowest operating tempergture.
(b) be sufficiently chemically resistant to the UG-16(e), The PED requires the manufacturer to be
Hirtd-eontatedtthe-presstre-eatiphrent: He-25- tresponsthtetor-matertat-seleettortor-the
the chemical and physical properties Section 1, intended service. The materials must meet the
necessary for operational safety must not Part D, requirements of §4.1(a) through 4.1(e) in Annex 1.
be significantly affected within the Appendix 5 & | (Note: This is implied in Section VIII, Division 1,
scheduled lifetime of the equipment Appendix A but the Code has no specific rules for this.)
(Partial)
(c) not be significantly affected by aging UHA-44 (Note: This is implied in Section VIII, Division 1,
Section 1, but the Code has no specific requirements for
Part D, aging.)

Appendix 5 & A
(Partial)
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(d) be suitable for the intended processing UG-79,
procedures UCS-85,
UHT-81
(e) be selected to avoid significant undesirable UG-18
effects when the various materials are put
together.
4.2 (a) The pressure equipment manufacturer UG-23 (a) Materials will only be approved if they:
must define in an appropriate manner the (Partial) (1) have appropriate properties for all
1 £ +lo < M £ Ll S s 4 Lata
vertrest s—tor-the-dester torescenble-operatreand-testeonditons
calculations referred to in 2.2.3 and the (2) are sufficiently ductile (14% min.
essential characteristics of the materials elongation for steel)
and their treatment referred to in 4.1. (3) are sufficiently tough (27 J min. average
for steel) at 20°C, or at the lowest
operating temperature.
(b) The manufacturer must provide in (None) (b) Materials must conform to-one of the
technical documentation elements relating following:
to compliance with the material (1) Materials that are spevified in a European
specification of the Directive in one of the harmonized product standard
following forms by (2) Materials that are(cevered by a European
Approval of pressute’ equipment materials
(1) using materials that comply with (None) (3) Materials thatare issued with a Particular
harmonized standards Material Appraisal, for equipment in
Category-JII and IV.
TheParticular Material Appraisal (PMA)
mustbe carried out by the Notified Body
résponsible for the conformity
assessment of that equipment.
(2) using materials covered by a European (None)
approval of pressure equipment
materials in accordance with Article 11
(3) a particular appraisal (Noné), (Note: Currently there are no ASME material
specifications with European Approval. Consul
ASME staff regarding European Approval of
ASME material specifications).
(c) For pressure equipment in categories 11 (None) If the pressure equipment is classified in
and 1V, particular appraisal as referred to in Category III or Category IV, the Particular
(b)(3) must be performed by the Notified Material Appraisal (PMA) of the material must
Body in charge of the conformity be by the Notified Body (NB) in charge of the
assessment procedures for the pressure conformity assessment procedure for that
equipment. pressure equipment.
4.3 The equipment manufacturer must-take UG-93
appropriate measures to ensur¢ that the
material used conforms with the required
specification.
In particular, documefitation prepared by the UG-23(a),
material manufacturer-affirming compliance UG-93, Section
with the specifiGation must be obtained for all II, Parts A, B &
materials. C
For the main, pressure bearing parts of (None) The manufacturer must ensure that the material
equipment.in categories 11, 111, and IV, this must conforms to one of the appropriate specification.
take the form of certificate of specific product and is supported by appropriate certification.
corntrol. (a) For main pressure parts of pressure
equipment in Categories II, III, and IV the test
certificates shall be EN 10204, Types 3.1A,
3.1B,3.1C, or 3.2.
(b) Certificates of Type 2.2 are acceptable for
Category I equipment.
(c) Certificates of Type 2.2 are acceptable for
welding consumables for pressure equipment
in all categories.
Where the material manufacturer has an (None) If the material manufacturer holds accredited

appropriate quality-assurance system, certified
by a competent body established within the
community and having undergone a specific
assessment of materials, certificates issued by
the manufacturer are presumed to certify the

certification to ISO 9000 from a Certification Body
established within the European community, a
material certificate of the EN 10204, 3.1.B is
acceptable.

Where the material manufacturer does not hold
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Section VIl
Annex | Annex | Division 1

Paragraph Essential Safety Requirements Reference Additional Considerations
conformity with relevant requirements of this such a certification, the pressure equipment
section. manufacturer is responsible for determining the

certification requirements.

7. SPECIFIC QUANTITIVE REQUIREMENTS
FOR CERTAIN PRESSURE EQUIPMENT
The following provisions apply as a general UG-10, The specified quantitative requirements apply as
rule. However, where they are not applied, UG-11 a general rule. Other values may be used but the
including in cases where materials are not manufacturer must be able demonstrate to the
speeHieaty-reterred-toardno-harmommzed NotHred-Body-thatapproprinteeastresherve
standards are applied, the manufacturer must been taken to demonstrate that equivalent
demonstrate that appropriate measures have overall level of safety has been achieved,
been taken to achieve an equivalent overall
level of safety.

This section is an integral part of PED Annex 1.
The provisions in this section supplement the
essential requirements of sections 1 through 6
for the pressure equipment to which they apply.

7.1 Allowable Stresses For the materials notdisted in §7.1, the
allowable stresses aré left to the manufacturer,
who must demonstrate that an equivalent
overall safety ag'been achieved. For this
objective, the'manufacturer may refer to
Harmonized standards, codes, and specifications
approved’by the CEN Technical Committee
(ezg. »EN 13345, CEN Pressure Vessel
Standard).

7.1.1 Symbols

Rer, yield limit, indicates the value at the
calculation temperature of:

(a) The upper flow limit for a material
presenting upper and lower flow limits
(b) The 1.0% proof strength of austenitic steel
and non-alloyed aluminum

(c) The 0.2% proof strength in other cases
Rms20indicates the minimum value of the
ultimate strength at 20°C.

Rm/ designates the ultimate strength at the
calculation temperature.

712 The permissible general membrane stress-for Section II, (Note: In general, the allowable design stresses fn Tables
predominantly static loads and for Part D, of ASME Section II, Part D, are acceptable. The
temperatures outside the range inhich creep manufacturer must verify that the ASME Code
is significant must not exceed the/smaller of allowable design stresses meet the PED criteria
the following values, according to the material in each particular case.)
used.

(a) in the case of ferritig steel including (Partial)
normalized (normaalized rolled) steel and
excluding fine grain steel and specially
heat-treated’Steel, 23 of Rerand 512 of Rm/20
(b) for auStenitic steel (Partial) (Note: ASME Section II, Tables 1A & 1E The C¢de allow
(1) if its.elongation after rupture exceeds the design stresses to be 90% of the specified hinimum
30%; 28 of Re yield strength for certain materials (stainless §teel and
(2).0r; alternatively, and if its elongation some strain hardening materials), which does no
after rupture exceeds 35%, 56 of Resand meet the limitations in PED §7.1.2 of Annex L.
V5 of Rt Also, the provisions of Section VIII, Division 1,
Part ULC may not meet the criteria specified in |
PED, Annex 1.)
(c) for non-alloy or low alloy cast steel, 1019 of
Resrand 13 of Rm20
(d) for aluminum, 23 of Re/t
(e) for aluminum alloys, excluding
precipitation hardening alloys, 23 of Rer and
5/12 of Rm20.

7.3 Pressure Limiting Devices, Particularly for
Pressure Vessels
The momentary surge referred to in para. (Partial) The manufacturer must verify that the Section

2.22.2 must be kept to 10% of the maximum

VIII, Division 1, UG-125 set pressure complies
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Annex | Annex | Division 1
Paragraph Essential Safety Requirements Reference Additional Considerations
allowable pressure. with the Annex I requirement in each case.
[Note: Section VIIL, Division 1, UG-125(c) allows
10% or 3 psi, whichever is greater, above the
MAWP.]
7.4 Hydrostatic Test Pressure
For pressure vessels, the hydrostatic test
pressure referred to in para. 3.2.2 must be no
less than
(@) that corresponding fo the maximum UG-99
loading to which the pressure equipment
may be subject in service, taking into
account its maximum allowable pressure
and its maximum allowable temperature,
multiplied by a coefficient of 1.25, or
(b) the maximum allowable pressure (None) The hydrostatic test pressure”in‘Section VIII, Djvision 1
multiplied by the coefficient 1.43, does not meet the PED Anfex\I; para. 7.4, test ptessure
whichever is greater. requirement of 1.43 tim€s'the maximum
allowable pressure.
7.5 Unless other values required in accordance ASME Section | Materials will only\bevapproved if they
with other criteria must be taken into account, II, Parts A & B | (a) have appropriate properties for all
a steel is considered as sufficiently ductile to (Partial) foreseeable @perating and test conditions
satisfy 4.1(a) if| in a tensile test carried out by (b) are sufficiently ductile (14% min. elongation
a standard procedure, its elongation after for steel)
rupture is no less than 14% and (c)<are sufficiently tough (27 J, or 20 ft-Ibs
minimum average for steel) at 20°C (68°F),
or at the lowest operating temperature
its bending rupture energy measured on an UG-84 [Note: Section VIII, Division 1 Tables UG-84.] permits
ISO V test-piece is no less than 27 J, at a (Partial) lower energy values than 27 J (20 ft-lbs) fop certain

temperature no greater than 20°C but not
higher than the lowest scheduled operating
temperature.

materials.
curves, which exempt certain materials fron
testing at warmer temperatures. Part UHT requ

Fig. UCS-66 includes impact test exemption

impact
ires 15

mils minimum lateral expansion for high strength steels.
Some ASME materials, therefore, may not feet the
toughness requirements of PED, Annex I, §7.5.] Alternate
toughness requirements may be acceptable, but] must be

shown to achieve an equivalent overall safety
agreed to by the Notified Body.

and be

Note: Any reference to the €ode in this table indicates ASME Section VIII, Division 1.
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APPENDIX A: GLOSSARY OF TERMS USED IN NEW APPROACH DIRECTIVES

CE marking: products in compliance with all the provisions of the applicable Directives, which provide for
the CE marking, must bear this marking. Thus, the CE marking indicates, in particular, that the products
comply with the essential requirements of all applicable Directives and that the products have been subject
to a conformity assessment procedure provided for in the Directive. Furthermore, Member States are
obliged to take appropriate measures to protect the CE marking.

conformity assessment procedures: before placing a product on the Community market, the Manufacturer

must cn]'“pnf the r\rr\(]nnf to-a r\nnf‘nrﬂmfv assessment prnt‘pr‘]nrp prnvw“pr“ forinthe. qpnhr\qk]p nn*pr\ﬁvp xrith

the ntent of afﬁxmg the CE marking.

cootdination of implementation: where the Member State or the Commission considers that acharmortized
stanflard does not fully meet the essential requirements of a Directive, the matter will be brought tq the
attention of the committee set up by Directive 98/34/EC (i.e., Committee on technical ‘standards|and
regylations). The Commission shall, taking into account the committee's opinion, notify the Member States
to whether or not the standard should be withdrawn from the list published in the OJEC.

Many New Approach Directives provide for a Standing Committee, which may-assist the Commissign in
deliyering its opinion on the draft measures proposed to implement the provisions of the relevant Diredtive
and| to examine any matter relating to implementation and practical application of the Directive.
ermore, regular meetings to discuss implementation issues take place as working groups, whicH are
comjposed of representatives appointed by Member States and jnterest groups (e.g., notified boglies,

tial safety requirements (ESR): essential requirementstare set out in annexes to the Directives,|and
inclfide all that is necessary to achieve the objectives of the Directive. Products may be placed or] the
market and put into service only if they are in compliance'with the essential requirements.

New Approach Directives are generally designed to-cover all typical risks related to public interest thaf the
Dirgctive intends to protect. Thus compliance~with Community legislation often requires simultangous
application of several New Approach Directives and, possibly, other Community legislation. Furthermore,
sonje elements may have been left outside‘the scope of the applicable Community legislation. This allows
meinber states to draw up national legislation, in accordance with Articles 30 and 36 of the Treaty.

fred movement: Member States must presume that products bearing CE marking comply with all provigions
of the applicable Directives providing for its affixing. Accordingly, Member States may not prohibit,
restfict, or impede the placing-on the market and putting into service in their territory of products bedring
CE marking, unless the provisions relating to CE marking are incorrectly applied.

As fin exemption, Member States may prohibit, restrict, or impede the free movement of products beqring
CE marking — invaccordance with Articles 30 and 36 of the Treaty — because of risk that is not covpred
by the applicable-Directives.

notlfied bodies (NB): third party conformity assessment is carried out by notified bodies, which have heen
designated by the Member States from the bodies, established on their territory, that fulfill the requirements
spegified in the Directive.

placing on the market and putting into service: Member States are obliged to take the necessary measures
to ensure that products are placed on the market and put into service, only if they do not endanger the safety
and health of persons, or other public interests covered by the Directive, when properly installed,
maintained, and used for the intended purposes. This entails an obligation for market surveillance on the
part of the Member States.
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Member States are allowed to adopt, in Compliance with the Treaty (e.g., Articles 30 and 36), additional
national provisions to protect, in particular, workers, consumers, or the environment. However, these provi-
sions may neither require modifications of the product nor influence the conditions for its placing on the

market.

presumption of conformity: products that comply with national standards, which have been incorporated

into harmonized standards and the reference numbers of which have been published in the OJEC,
presumed to comply with the corresponding essential requirements. Where the Manufacturer has

are
not

applied, or has only partially applied such a standard, it must document the measures taken and their

d - - 1 bR S | I | -
ade Ual y U LULIIPILY WIUL UIC TSSULLIA TUHUIT CITITIILS.

safeguard clause: Member States are obliged to take all appropriate measures to prohibit or nestrict
plading on the market of products bearing CE marking or to withdraw them from the markef, if t
products may compromise the safety and health of individuals or other public interest cevered by
applicable Directives, when the products are used for their intended purpose. Furthermore, the Mer
Statp must inform the Commission of such a measure. Where the Commission cofisiders the nati
meajsure justified, it informs all Member States who must take appropriate action.

scoppe: defines the range of products covered by the Directive, or nature of hazards.the Directive is intermded

to ayert. It usually covers risks related to a product (i.e., product approach) orrisks related to a pheno
(i.e.} risk approach). Accordingly, a product may be covered by several Directives.

transposition and transitional provisions: Member States are required to-incorporate the provisions o
Dirgctives into their national legislation. They must inform the Commission of the measures taken.

the
hese
the
hber
bnal

cna

" the

Member States must permit the placing on the market products that*are in compliance with regulations in

forcp in their territory at the date of application of the Directive inquestion, until the date established by
Dirgctive. Under certain restrictions, such products must also'be permitted to be placed into service bey
that|date.

' the
ond
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APPENDIX B: CONTENTS OF THE PED

ARTICLES

CHAPTER 1 GENERAL PROVISIONS
Article 1

Arti
Arti

cle2
cle 3

Article 4

Arti

cle 5

Scope

Definitions

Making available on the market and putting into service
Technical requirements*

Free movement

CHA
Arti
Arti
Arti
Arti
Arti
Arti

CHA
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti

CHA
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti
Arti

Arti

cle 6
cle 7
cle 8
cle 9
cle 10
cle 11

cle 12
cle 13
cle 14
cle 15
cle 16
cle 17
cle 18
cle 19

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

cle 34

Artil

cle”35

IPTER 2 OBLIGATIONS OF ECONOMICAL OPERTORS

IPTER 3 CONFORMITY AND CLASSIFICATION OF PRESSURE EQUIPMENT AND*ASSEMBLIES

IPTER 4 NOTIFICATION OF CONFORMITY ASSESSMENT BODIES

Obligations of manufacturers

Authorized representatives

Obligations of importers

Obligations of distributors

Cases in which obligations apply to importers and distributors
Identification of economic operators

Presumption of conformity

Classification of Pressure Equipment™

Conformity assessment procedures™

European approval for materials*

User inspectorates

EU declaration of conformity

General principles of the CE Marking*

Rules and conditions for affixing the CE marking*

Notification
Notifying authority
Requirements relating to notifyingiauthorities
Information obligation on notifying authorities
Requirements relating to netified bodies and recognized third party organizations
Requirements relating to user inspectorates
Presumptions of confermity of conformity assessment bodies
Subsidiaries of and Subcontracting by conformity assessment bodies
Application for notification
Notification procedure
Identificatien-numbers and lists of notified bodies
Lists of récognized third-party organizations and user inspectorates
Changes-to notification
Challenge of the competence of notified bodies, recognized third party organizations, and
mspectorates
Operational obligations of notified bodies, user inspectorates, and recognized third p
organizations

USCT

arty

Appeal against decisions of notified bodies, recognized third party organizations, and

USCT

Arti

Arti
Arti

cle 36

cle 37
cle 38

Inspectorates

Information obligation of notified bodies, recognized third party organizations, and user

inspectorates
Exchange of experience

Coordination of notified bodies, recognized third party organizations, and user inspectorates

CHAPTER 5 UNION MARKET SURVEILLANCE, CONTROL OF PRESSURE EQUIPMENT AND ASSEMBLIES

ENTERING THE UNION MARKET, AND UNION SAFEGUARD PROCEDURES
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