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FOREWORD

This Guide is a comprehensive review of the Pressure Equipment Directive (PED) and ASME Boiler and
Pressure Vessel Code (BPVC), Section I. 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. Manufacturers of ASME BPVC, Section | Power Boilers will find this document
to be a useful tool when working with a notified body toward compliance with the PED and applying the

Con

formité Européene (CE) mark to their products.

Thig
the

PEL
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cov

The
modg

document begins with an explanation of the European New Approach and continues with the gea
PED and a description of its scope of coverage. Then, the document offers an in-depth analysis 0

concept of hazard categories and the various combinations of Conformity Assessment (CA) mod
can be used for each hazard category. Each of the PED Essential Safety Requirements,(ESR) are
red, including materials, use of Notified Bodies, and requirements for CE marking.

reader is presented next with a detailed comparison of the PED with ASME Settion I, followed
ified version of Annex Z for ASME Section I. This Annex Z provides instrdctions regarding V

additional tasks must be completed to meet the administrative requirements af-the PED.
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author and ASME ST-LLC acknowledges, with deep appreciation, the contributiong
rt Cameron, Alan Nywening, Anne Chaudouet of CETIM,-Efance, the comments provided
r Hanmore, Consultant in the United Kingdom, Matteo Convénto, the PED Notified Body in the
ASME Pressure Technology Book (PTB) peer review group;.and Luis Pulgarin of the ASME ST-
in preparing this PED Guide.

blished in 1880, ASME is a professional not-for-profit organization with more than 135,000 mem
volunteers promoting the art, science, and practice of mechanical and multidisciplinary engineg
allied sciences. ASME develops codes and standards that enhance public safety, and provides life
ning and technical exchange opportunities benefiting the engineering and technology community.
(v.asme.org for more information.
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INTRODUCTION

When the European Commission (EC) 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”
marking. This was made possible by the European 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 aligned with the new legislative framework 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
desi
PEL
basi
maj
I re
Chal
thei

Itis

Bodies (NB) regarding the use of ASME BPVC Section | as the basis-far compliance with the PED. Ha
sucl

Sev

app
The

purpose of this ASME PED Guide is to provide analysis of the PED and compare its ESR-With
gn, construction, and administrative requirements of ASME BPVC Section I. The first portion o
Guide consists of Chapters | through XI, which gives an overview of the PED, proyides impo
C information on the entire Directive, and identifies specific issues of higher impertance. The
br portion is Chapters XI11 and X111, which provide a comparison of the PED and ASME BPVC Seq
uirements, including commentary on both the PED ESRs (Annex I) and ASME BPVC Sectig
pter XI11 provides ASME BPVC Section | Code users with additional considerations on how to aug
current practices to meet all ESRs of the PED.

the intent that this Guide will form the basis for an understanding between manufacturers and Not

a uniform approach will benefit not only manufacturers and NBS; but also users of pressure equipn

oval of materials, names, contact information for alkNBSs, and other valuable news and developmg

be are:

I: http://ec.europa.eu/enterprise/sectors/pressure-and-gas/documents/ped/index_en.htm
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.notifiedbog

the
the
tant
hext
tion
nl.
hent

fied
/ing
ent.

bral PED Information Resource Center websites provide the-atest information on the status of European

nts.
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THE EUROPEAN CONTEXT

Main Concepts of New Directives

(a) Before 1985, there were very few European Directives. They had to contain all technical requirements

and had to be applied unanimously.

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

objectives were to:

(©)

2.2

Apq
PEL

1) Remove technical barriers to trade to permit free movement of goods througho(t
European Union (EU).
2) Implement common regulations and common standards throughout the EU.

The fundamental principles of the New Directives are as follows.

1) Directives are fully mandatory throughout the EU and supersede national regulations.

2) Directives contain only ESR BPVC, which are defined in terms of general safety objectiveg
enforce a common high level of protection in the EU regarding the hazards‘inherent to the proc

standards that do not.

3) 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.

4) Each Directive sets out CA Procedures to ensure that theproduct complies with all the requirem
of the Directive. These procedures are selected from the European Council Decision
768/2008/EC of July 9, 2008 and are adapted to the-products covered by each Directive.

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

6) 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 direct
Additional comments on Simultaneous Application of European Directives are provide
Appendix | of this Guide.

Terms Used in Eurepean Directives

endix A in this Guide gives/a definition of the main terms used in the Directives, and especially ir

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

the

S to
uct.

Only harmonized standards provide the presumption of conformity. Fhere are numerous European

hese
0 to

ents
No.
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vice

Ves.
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3

PED OVERVIEW

3.1 Introduction

3.1

.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.

Thig is the case with the European countries that have developed national regulations, which often

sig
the
Ger

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

decilded to establish a PED to eliminate these problems.

3.12 Intent
The|PED has three intents:

The
imp
orie

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

products throughout the EU.
c) Ensure a high level of safety for Pressure Equipment throughput the EU.

hted Directive. As a consequence, the PED covers enly the pressure hazard. Other Directives

be dpplicable to cover other hazards.

Mar

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

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

3.1

The
Man

3.1
PEL

3 Manufacturers

liberal principles of the New Approach applied to the PED will lead to more freedom than before.
ufacturers will be free to select:

a) Their Notified Body: anywhere in the EU.
b) The CA Procedure;-adapted to their fabrication.

4 Requiremients

, like apy*European Directive, includes three types of requirements, which are:

a) Legislative, as contained in Articles 1 to 52 of the PED.

b) ¢Devoted to CA Procedures (detailed in Annex 111 of the PED), which concern the responsibil
of Manufacturers and Notified Bodies

/ary
as in

UK), and some others have developed very detailed CA Procedures for Pressure Equipment (gs in
many). This profusion of different regulations leads to technical barriers to trade. In 1989 the[ EU

b) Eliminate the technical barriers to trade for this industrial sector and permit free movement of

third intent is the most important in that the PED has been fuilt on this concept of safety level witl the
ementation of four Hazard Categories. Therefore, the PED is more a hazard-oriented than a product-

may

heir

The

c) How they willcomply with the ESR: use of the European Harmonized Standard or a National Cpde.

rties

3.2

(c) Devoted to the equipment itself and are called ESR (detailed in Annex | of the PED).

General Concepts

The PED was adopted on May 29, 1997 and published in the Official Journal of the European Union
(OJEU) on July 9, 1997 under the reference 97/23/CE. This Directive came into 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.
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The

The

two main purposes of the PED are as follows:

(a) Setup in all countries of the 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.

purpose of this ASME Guide is to make the users familiar with the key elements of the PED.

3.2.1 Scope

The
0.5

Des

PED applies to all Equipment (pressure vessels, piping, and boilers) subject to a pressure greater
Jg)r. The application of the PED is fully mandatory in all countries of EU and has superseded the-Nati
Regulations.
Marking.
already in service is not subject to the PED, but will continue to meet the\National Regulations

bite several exclusions, such as the nuclear field, this scope is very widg as’it covers small products (

as fdressure-cookers) as well as large industrial Equipment (such as chemical reactors or liquefied
vesgels). The PED applies only to new Equipment.

3.2]

Equ
V)

Equ
belg

3.2,
Eac

2 Hazard Categories

ipment that is above the thresholds specified by the PED"is classified in four categories (1, 11, 1lI,

according to their hazards, based on the:

a) Nature of the fluid contained (more or less hazakdous). The fluid is gas or liquid. They are class
as more dangerous or less dangerous.

b) Internal pressure (higher or lower).

c¢) Internal volume (larger or smaller).

ipment below these thresholds is not subject to the requirements in paragraphs 3.2.3 through 3
W.

3 Conformity Assessment (CA) Procedures

of the Directive. For each-Hazard Category, one or several procedures are proposed to the Manufact

The
Mar
strin
3.2)

The

be procedures are.more stringent for the higher categories. A reduction of stringency is provided fo
ufacturers who—operate a Quality Assurance (QA) system. The QA route does not reduce
gency. Itisyjust an alternative.

4 Notified Body

b) Any Pressure Equipment within the scope of the PED has to comply with it~and bear the

c) The PED applies only to new Equipment going into service in the EU for the*first time. Equipn]

N pressure equipment must be subject to a CA Procedure to verify that it complies with the specifica:ljons

than
bnal
CE

nent

buch
gas

and

fied

2.6,

rer.
F the
the

S to

CAis performed by an independent inspection organization, notified by each of the Member Stat

the EC, who publishes the list in the OJEU. The Manufacturer may select any of the NB from this list for
the CA of the Equipment. The inspecting criteria of each Notified Body will differ and although that these
guidelines are not mandatory, they serve as the recommended best practice.

3.2.

5 Conformité Européene (CE) Marking

The CE Marking must be affixed on each piece of pressure 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 (ESR)

Each piece of equipment classified in one of the four Hazard Categories must fulfill all the ESR specified in
Annex | of the PED that apply to it. These technical requirements cover the design, material, fabrication,

testing, and inspection aspects for the equipment.

3.2.7 Material Specifications

In May 2002, ASME was committed to workrng with manufacturers submrttrng proposals for European

Apgraisal (PMA) route. ASME has spent the last two years working with notified-bodies to bring s
unifprmity to the PMA process, which is not clearly defined in the PED. The resulthas reduced the am
of r¢dundancy of the process because it has been clarified that PMAs can be used-repeatedly (by the s
marfufacturer using the same NB) for similar applications.

3.2)8 Use of Non-Harmonized Standards

When using a non-harmonized standard, many of the criteria for demonstrating compliance with the
of the PED revolve around the concept of equivalent overall. [evel of safety (EOLS). The EOL
applicable to using values other than those specified in Annex-:” For that reason, it is valuable to seleq
NB that is familiar with the requirements and design/fabrication philosophies of the ASME BPVC. T
are |several ASME accredited Authorized Inspection "Agencies that have established affiliations

Eurppean inspection bodies that are notified under the!PED. These organizations bring knowledge of
ASNME BPVC and the PED and can advise manufacturers as to what needs to be done in addition to A§

pbme
bunt
Ame

FSR
S is
t an
here
vith
the
ME

reguirements to meet the PED. Section 12, Figute 12-1, and Section 13, Annex Z, of this document provides

marjufacturers additional information on compliance with the PED.

3.3| Structure of the PED
The|PED has 52 Articles, which;are listed in Appendix B of this Guide.

Thelfollowing articles form the cornerstone of the PED.

Artitle 1: Scope.
Article 2: Definitions of the terms used in the PED.
Acrticle 4: Technical Requirements. It defines the thresholds (pressure and volume) for the Pres

Equipment (vessels, piping, safety accessories, and assemblies) above which the Pres
Equipment will have to be classified in Hazard Categories in Annex Il and will be suk
to ESR listed in Annex | of the PED.

sure
sure
ject

Acrti A %
desrgned and manufactured the pressure equipment or assemblres in accordance with the
ESR in Annex I.

Article 12: The pressure equipment or assemblies which are in conformity with the harmon

standards and materials used for the manufacture of pressure equipment which ar

ized
e in

conformity with EAM shall be presumed to be in conformity with the ESR in Annex 1.
Acrticle 13: Pressure equipment referred to in Article 4(1) shall be classified by category in accordance

with Annex Il, according to level of hazard. Article 13 groups fluids into two gro

ups.
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Group 1 includes substances and mixtures listed for that group. Group 2 includes those
substances and mixtures not specifically assigned to Group 1.

Avrticle 14: defines the four Hazard Categories (I, 11, 11l, and 1V) that are obtained from graphs given
in Annex Il of the PED and lists the various CA Procedures to be applied to the four
Hazards Categories detailed in Annex Il of the PED. Article 15 lists the procedures for
obtaining EAM.

Acrticle 15: lists the procedures for EAM.

Article 19: lists the rules and conditions for affixing the CE marking

Artigle—24- defines—reauirements—retatitg—to—theNBs—

Hons

RTPO).

The[remaining Articles are devoted to Member States (Article 2), Free Movement (Article;5),“mpofters
and|Distributors (Articles 8, 9, and 10), User Inspectorates (Article 16), Notification of Conformity|and
NBg Articles 20-38), Market Surveillance, Control of Pressure Equipment and Assemblies Entering the
EU,|and Safeguard Procedures (Articles 39-43), and Articles of Administrative Natupe (Articles 44-5p).

Thepe Articles are complemented by four Annexes of technical nature (Annexes I, 11, IlI, and 1\)) or
adnfinistrative nature (Annex V); the last Annex (Annex VI) lists the correlation between the articlgs in
Dirgctives 97/23/EC and 2014/68/EU.

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

Appgendix 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 1-81 of the PED)

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

outs

In-service inspection of operating equipment is covered in the national requlations of each EU countr

ide the EV).

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

Al

Thig
to 14

4.2

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

Ves
call

Piping: a component intended for the transport of fluids.

Safe

Pre
regu

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

acce

PEL
toc

The
Gui

Onl
free

materials, metallic and nonmetallic, are considered.

scope is very wide as it covers any pressure containment above 0.5 bar from simplepressure- coo
rge water-tube boilers.

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

el: a component intended to contain a fluid (gas or liquid) above 05 bar. This covers what was form
pd pressure vessels (unfired or fired).

ty accessories: devices designed to protect the Equipment.
sure accessories: devices with an operational function and subject to pressure (such as valves, pres
lators, pressure gauges, filters, expansion joints, etc.).

ssories and cannot bear the CE Marking.

pnstitute an integrated and.functional whole, such as boilers.

5e Assemblies are mentioned several times throughout the PED and are covered in Appendix H of]
le.

/ the above.four types of Pressure Equipment (plus Assemblies) can bear the CE Marking and havq
movemeéntthroughout EU.

(It

kers

erly

sure

Sure

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

this

the

Eqqument subject to 0.5 bar or less are not regulated by the PED, as they do not present a signifiI:ant
ral

hazard-

4.3

PED Exclusions (Article 1-82 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 and is more properly addressed by the member State concerned.

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

and Transportation of Dangerous Goods)
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(c) Equipment that does not present significant hazards due to pressure (e.g., motor vehicles, tires, and
gaseous bottles). These are covered by Type approval directives.
A list of these exclusions is provided in Appendix D of this Guide.
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CLASSIFICATION OF PRESSURE EQUIPMENT (ARTICLE 4, ARTICLE
ANNEX 1, AND ANNEX Il OF THE PED)

Level of Hazards in Pressure Equipment

13,

The primary goal of the Directive is to prevent potential hazards due to internal pressure in pressure
equipment. The pressure equipment referred to in Article 4 of the PED is classified by Category in accordance
with Annex Il, according to an ascending level of hazard.

Sev
both
but

Cate
Lev|

Lev

Lev
Lev|
Lev

Lev

The

5.2

This
Fig.

bral levels of hazards are considered in the PED, which have practical consequences for the Equip

for the stringency of the ESR and CA Procedures to be carried out. “Levels” are not used inthe P
are used in the Guide to help explain the various Categories and those areas outside the jnumb
gories.

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

bl 2 The pressure is above 0.5 bar, which does not require a CA. This is generally referred to as "Sq
Engineering Practice (SEP) of the Member State," which defines thethreshold above which
Equipment is classified in Hazard Categories I, 11, 111, or IV.

bl 3 The pressure hazard level is low: The equipment is classified ifibHazard Category I. There i
intervention of the NB.

bl 4 The pressure hazard level is moderate: The equipment is €lassSified in Hazard Category Il. The
will check the Fabrication.

bl 5 The pressure hazard level is high: The equipment is classified in Hazard Category Ill. 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 checks of the Dgsign and Fabrication.

refore, there are two main cases for Pressure"Equipment:
a) Equipment categorized as Levels. lrand 2.
b) Equipment categorized as Levels,3 to 6.

Sound Engineering-Rractice (SEP) (Article 4-83 of the PED)

concerns all the equipment'that is at or below the thresholds defined in Article 4-83 of the PED
5-1 in this Guide). Fhese thresholds depend on the type of the Equipment, the dangerousness of

fluid, and the pressure {RS) and volume (V) of the Equipment. Pressure equipment and assemblies bd

ore
with

Suc

fual to the limits.set out in Article 4, paragraph 3 shall be designed and manufactured in accord
SEP of a Member State in order to ensure a safe life.
N equipraent:

a) As:not subject to the ESR: it must be constructed in accordance with SEP.

nent
ED,
pred

the

und
the

NB
will

The

(see
the
ow
Ance

b),-Js not subject to the CA Procedures.

5.3

] s o V- +lo B [ 2 £ O £ + ++ s 1 o +la +al =+ 2 |
L) 15 TIUL SUUJTLL U UTTC DTtlldiduult Ul CUTTTUTTTITIY .. TU TTUSU UTITy  UTdl T TUTTIITTLAdtiuliT Ul

manufacturer and be accompanied by instructions for use.

the

(d) Must not bear the CE Marking; however, it has the benefit of the free movement throughout the

EU.

Equipment in Categories | to IV (Article 4-81 of the PED)

Equipment that is above the thresholds defined in Article 4-83 of the PED is classified in Category I to 1V,
depending on their level of hazard. This Equipment:

10
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(@) issubjectto ESR

(b) is subject to the CA Procedure

(c) is subject to the Declaration of Conformity
(d) must bear the CE Marking

(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.

K_Natira ~f Chaad-:

) TNt oOT T oAy

(1) Gas in the sense of the PED (Article 4-8l.1(a) of the PED): gas (vapor pressure greater thar

bar), liquefied gas (vapor pressure equal to or less than 0.5 bar), gas dissolved under.presg
vapors, etc.

(2) Liquid in the sense of the PED (Article 4-81.1(b) of the PED): liquids having a vapor pressurg
bar.

Figure 5-1: Category for Vessel Containing a Dangefous Gas

. Hazard | Hazard NE Involvements
Level [Category Design ! Fabrication
10,000 : 1'
Minor 0 No | No
5,000 |
Low | No | No
2,000 PS = 1,000 Moderate ] No i Yes
=L N\
1,000 ) High n Yes | Yes
500 . Yes | Yes
PS = 200 Very High v (increased)l (increased)
200 ¥
_ 20 N _
S L \2) - J Subject to
2 . N AN\ ESR
o B0 [— (Art. 4-83) T > N 25 ) —_—
2 | | @ 2 /\ \ Conformity
20 N N A&S‘ nent
Not subject to L / / \ N\ cE marking
10 |~ ESR () N
Conformitye. \ ) ‘S.\& % \
5[ assessnient ) S y
CE marking *‘\_,6\ 4 \( / \
2 -
1 QQ) \// \(
! U PS =05
05 @ @ O
Outside PED
2 5 20 50 200 500 2,000 5,000 o
0.1 1 10 100 1,000 10,000
VIL)

Note: Refer To Table 1 of the PED

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

(1) Group 1: Most dangerous fluids (explosives, flammable, toxic, oxidizing, pyrophoric).
(2) Group 2: Less dangerous fluids (all others).

V (for Vessels), or the nominal diameter, DN (for Piping).

11

0.5
ure,

0.5

(d) Operations conditions characterized by the maximum allowable pressure, PS, and the internal volume,
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The

hazard categories are defined in the PED by graphs (Tables 1 through 9 of Annex |1 of the PED).

How to determine the hazard category is explained as follows for each type of Equipment.

5.4

Vessels Not Subject to Fire or Heat (Article 4-81(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 (Group 1) gas, as a function of internal volume, V, and maximum
allowable pressure, PS.

NO
perf

The
by t

Eac
Thr

55
Thig
(eg

This
the

5.6

As for unfired vessels, four graphs are alse'necessary to determine the Category of piping given by T3

6,7

5.7

Acq]
are

TE: If the vessel is composed of several chambers, the determination of the Hazard Category mus

prmed for each chamber and the higher hazard category is to be used.

volume, V, to be used is the total internal volume of the vessel or the chamber (not the volume occu
ne fluid).

n demarcation line pertains to the lower hazard category.
e additional graphs, given by Tables 2, 3, and 4 of the PED (Annex I1), coverivessels containing g
a) Non-dangerous (Group 2) gas (Table 2)

b) Dangerous (Group 1) liquid (Table 3)

c) Non-dangerous (Group 2) liquid (Table 4).

Vessels Subject to Fire or Heat (Article 4-81()-of the PED)
covers vessels subject to fire (e.g., boilers) and vessels.subject to heat with the risk of overheg
, pressure-cookers) intended for generation of steam orsuperheated water (at T <110°C, or 230°F)

is a non-dangerous liquid (Group 2), and only onexgraph (Table 5 of the PED) is sufficient to deterr]
Category.

Piping (Article 4-81(c))

8, and 9 of the PED.

Safety Accessories-(Article 4-81(d), Annex [I-82 of the PED)

prding to the Category. 0f the Equipment on which the safety accessory is fitted, the following two ¢
possible.
a) The pressure equipment and assemblies are below or equal to the limits in paragraphs 1(a), 1(b

1(c) and in‘paragraph 2. (Article 4-83 of the PED). The safety accessories shall be designed

b) The’Equipment is in Category I, 1, 111, or IV (Annex 11-82 of the PED). Two cases are possib
(1)<The accessory is fabricated specifically for the Pressure Equipment: The safety accessory is if

manufactured in accordance with SEP instead of ESR. No CA and no CE Marking is required.

t be

bied

ting

nine

bles

ASES

, or
and

5.8

same Category as the Equipment,

classified in Category IV.

Pressure Accessories (Article 4-81(d), Annex |1-83 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.
(@) SEP (Article 4-83 of the PED). The pressure accessories on equipment and assemblies that are

below or equal to the limits in paragraphs 1(a), 1(b), or 1(c) and in paragraph 2. The accessories

12
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shall be designed and manufactured in accordance with SEP instead of ESR. No CA and no CE
Marking is required. SEP equipment must not bear CE marking.

(b) The Equipment is in Hazard Category I, 11, 11, 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:

a) The severity level of the ESR applicable to the Equipment.

b) The stringency level of the CA Procedure to be performed by the NB and the/Manufacturer.
c) Tables 1-9 of the PED are provided in Appendix E of this Guide.

13
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6  CONFORMITY ASSESSMENT (CA) PROCEDURES (ARTICLE 14, ANNEX Il OF
THE PED)

6.1 Introduction

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

PED).
\h) Thirteen CA Procedures that are Inmlnnqu canform to the fnllnwing Inrinr‘ilnlpq (qpp Figurp 5-1 of
this Guide).
Figure 6-1: Relation of CA Procedures to Categories

CATEGORY CA PROCEDURES

I Module A

I Modules A2, D1, E1

I Modules B (design type) + D, B (design type) + F, B (praduction 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 produgstion (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 thiexdesign phase and the production phase.
(4) The Manufacturer always has the choice between
(i) CA Procedure without a QA system: the NB will check the product itself.
(i) CA Procedure requiring a QA system: the NB will check the QA system more than the prgduct
itself.
(5) The seven CA Procedures of Figure 5-1 of this Guide imply an increasing involvement of thg NB
from procedure A to procedure H, depending on the level of hazard presented by the Equipment
covered by the Directive.
(6) Each Manufacturer must select a CA Procedure among these seven procedures. Their applicgtion
is mandatory for affixing the CE Marking (Article 14 of the PED).

6.2| General Concept

a) The PED-uses these seven CA 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
resdlts from the consensus between 15 countries and is justified by:

(1)diversity of types of Pressure Equipment,
(2)”diversity of means of production (unit production, series production, with or without QA systgm),

(3)diversity of trazard tevetspresented by these Equipment, whittTtas fet to four Hazard Categories
in the PED.

Figure 5-3 of this Guide shows a general overview of these CA Procedures.
(b) In each Hazard Category one or several CA 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).

14
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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 | No intervention by the NB (Module A).

Category Il 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).

Category Il Design examination by the NB and final assessment of the equipment: B (production type)

+ C2, B (design type) + F.

Surveillance of the QA system: B (production type) + E, B (design type) + D, H.
CatggoryHv—inereasedrtervention-of-the- NB—B{(productiontype+DbBB(preductiontype+H-6; H1.
The|Manufacturer may always use a CA Procedure of a higher category level.

Figure 6-2: CA Modules
A (Internal G. (Unit H. (Full Quality
Control of B. (Type Examination) Verification) Assurance
Production) (QA))
Manufacturer:
Manufacturer: Manufacturer Submits to NB: ManufacCturer: | Operates an
Keeps technical | (a) Technical documentation Submits approved qualit
documentation (b) Type technical system (QS) fo
at the disposal documentation | design
of national | NB:
authorities (a) Ascertains conformity with essential requirements Notified body:
5 (b) Carries out tests, if necessary (a) Carries out
ﬁ (c) Issues EU type-examination certificate surveillance of
[a) the QS
(b) Verifies
conformity of the
design (H1)
(c) Issues EC
design
examination
certificate (H1)
C2 E. (Produet F. (Product D.
(Conformity QA) Verification) (Production
to Type) QA)
Manufacturer:
A. (a) ~ Operates Manufacturer: Manufacturer
Manufacturer: an approved (a)Operates an | Manufacturer: (a)Operates ai
(a) Declares Manufactureri~| QS for | Manufacturer: | o064 Qs | (2)Submits approved QS fgr
conformity (a) Declares | inspection and | (B)Declares for production product production an
with essential | confarmity testing conformity and testing (b)Declares testing
requirements | with. approved | (b)Declares | With @pproved | qypeciare conformity (b)Declares
z (b) Affixes the | type conformity type, or with | ¢ ormity (c)Affixes the conformity
= CE mark (b) Affixes the | with approved | essential with approved CE mark (c)Affixes the
o CE mark type, or to | requirements | . no CE mark
8 essential (b)Afflxe_s the (c)Affixes the
o requirements | CE marking CE mark
a (c)Affixes the
CE mark
AL NB: NB: NB: NB: NB: NB:
NB: (a)Tests  on | (a)Approves (a)Verifies (a)Approves (a)Verifies Carries ojt
(a)Tests on | specific the QS conformity the QS conformity surveillance  pf
bpl‘;bi“b ASPECLES [ aspects of—the \IU)baIIiCD out \'U)iaaucb \'U)\,a'llic: out—Twitt—essenttat the QS
of the product product surveillance of | certificate at | surveillance of | requirements
(b)Product (b)Product the QS conformity the QS (b)lIssues
checks at | checks at certificate  of
random random conformity
intervals intervals
1 2 4

15
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Figure 6-3: CA Procedures in the PED

Module Category Design Production
A | Technical documentation | Internal production control
Internal production control
A2 Il Technical documentation with surveillance of the
final assessment
. Type without QA: C2 or F
B — Production Type I examination with QA EorD
. Design without QA: F
B — Design Type v examination with QA: D
c2 i (Module B — Production Conformity ofithe
Type) production tolthe type
(Module B — Production .
D &IV Type or B- Design Type) QA forproduction
D1 1 Technical documentation QA for production
E m (Module B — Production QA for final testing on
Type) products
El 1l Technical documentation QA for final testing on
products
L &IV (Module B — Productien
Type or B- Design Type) Product verification
G v Unit verification Unit verification
H 11 QA far design QA for production
. . QA for production with
H1 v QA fordesign, with specific surveillance of

désign examination

final assessment

16
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NO

6.3

Figure 6-4: CA Procedure to Be Applied In Each Category

Without QA With QA
Category Series Unit Series Unit
| A A A A
1 A2 A2 D1lorEl D1lor E1l
D TULZ . D TLC lml
B1 B-D n
1l B1 B-Design e isl':g B1 B-Design B1 B-Design
Type +F yp Type +D Type +D
v B-Production G B -Production H1
Type +F Type +D

[E: See Table 5 for Categories applicable to boilers. Power boilers typically are Category IV pressure
equipment.

Structure of the Procedures

a) Each CA Procedure is described in detail in Annex 111 of the RED and specifies the respective thsks
and responsibilities of the Manufacturer and of the NB forthe Design and Production phases. | For
all Equipment:

(1) The Manufacturer must
(i) draw up the Technical Documentation
(ii) ensure conformity to the ESR by drawing-up a Declaration of Conformity (Annex 1V 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 manufacurer
uses a QA procedure.

b) For the six CA Procedures:without QA (A, A2, B-Production Type +C, B-Production Type +F,|B2-
Design Type+F, G), the\NB must examine the Design and the Fabrication of each Equipment,/and
perform appropriate tests, so as to check its conformity to the ESR, except for the following
procedures.

(1) ProcedurgcAy Self-certification by the Manufacturer.

(2) Procedure A2. Self-certification by the Manufacturer and surveillance by an NB that take$ the
form-0f unexpected visits.

c) For thexseven CA Procedures with QA (D1, E1, B-Production Type +E, B-Production Type|[+D,
B1.B-Design Type+D, H, H1), the involvement of the NB on the Equipment itself is reduced,|and
the'NB concentrates on the QA system. The NB:

(1) assesses the adequacy of the QA system to the production

(2) carries out periodic audits to ensure that the Manufacturer applies the QA system

(3) applies the surveillance by unexpected visits to check that the QA systems works correctly.

(d) Six procedures are devoted to unit production (A, A2, D1, E1, G, H, H1).
(e) Seven procedures are devoted to series production (B-Production Type +C2, B-Production Type

+D, B-Production Type +E, B-Production Type +F, B-Production Type +D, B-Production Type
+F). They consist of a design module covering the design phase (modules B) and a production

module covering the production phase (modules C2, D, E, and F).

17
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6.4

Review of CA Modules

6.4.1 CA Modules

Module A Internal Production Control
Module A2 Internal Production Control Plus Supervised Pressure Equipment Checks at Random
Intervals

Module B EC type examination - Production Type
Module B EU type examinations, B - Production Type, and B -Design Type

Mo

Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo

Apgendix F Declaration of Conformity
Appendix G Activities of Manufacturers and Notified Bodies in,Accordance with CA Procedures

6.4)2 Module A: Internal Production Control

This

in the European Community, ensure and declare that pressure equipment satisfy the requirements of

PELQ
or W

6.4.2.1 Characteristics of the Module

6.4.

ule C2 Conformity to Type Based on Internal Production Control plus Supervised Pressure
Equipment Checks at Random Intervals

ule D Conformity to Type Based on Quality Assurance of the Production Process

ule D1 Quality Assurance of the Production Process

ule E Conformity 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

ule H1 Conformity Based on Full Quality Assurance Plus Design Examination

module describes procedures by which Manufacturers;,or their authorized representatives establis

to which they apply. This module is applicable for Category I, for a production by series or unit,
ithout a QA system.

a) Internal Production Control by the-Manufacturer
b) No intervention of the NB

P 2 Role of the Manufacturer

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

b) The Manufacturer must affix the CE marking to each item of pressure equipment.

c) The Mahufacturer must draw up a written declaration of conformity.

d) The, Manufacturer must keep a copy of the declaration of conformity with the techr
doctumentation.

hed
the
vith

it at
5t of

ical

6.4

3\ Module A2: Internal Production Control plus Supervised Pressure Equipni

ent

Checks at Random Intervals

This module describes procedure by which the Manufacturer, or its authorized representative established
in the Community, ensures and declares that pressure equipment of Category Il satisfies the requirements
of the PED.

This module is applied for a production in series or by unit, without a QA system.
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6.4.3.1 Tasks of the Manufacturer

6.4.

(a) The Manufacturer chooses an NB.
(b) The Manufacturer draws up technical documentation, as far as is relevant to such assessment, and

covers the design, manufacture, and operation of the pressure equipment. The basic document is
the general design drawing of the equipment completed if necessary by more detailed
manufacturing drawings or diagrams of the subassemblies or circuits and commented if necessary

by a written description. The technical documentation will contain:
(1) name of the Manufacturer and site of production

(2) conceptual design and manufacturing drawings
(3) alist of harmonized standards applied and description of the solutions adopted
(4) results of design calculation made and/or test reports

d) The Manufacturer affixes the CE marking and NB identification number to eachsitem.
e) The Manufacturer draws up written declaration of conformity.
f) Retain declaration of conformity and technical documentation for ten years.

B.2 Tasks of the Notified Body

a) Monitoring of final assessment by unexpected visits. The final assessment must include
(1) visual examination of the equipment
(2) hydrostatic pressure test
(3) examination of safety devices.
b) Take samples of pressure equipment at manufacturing 0r storage premises to conduct checks.
c) Take appropriate action if items do not conform.
d) Monitor the state of art and revert to the manufacturer if type of approval does not keep up.

c) The Manufacturer ensures that the manufacturing process complies with technical doeumentation.

6.4}/4 Module B: EU Type Examination — Preduction Type
Thig module describes the part of the proceduretdy which an NB ascertains and attests that a representgtive
example of the production meets the provisiens of the PED to which they apply. This module is apglied
for fisk category Il and 1V, for a produetion in series, with or without QA.
6.4.4.1 Characteristics of the Module
Thig module is only applicable fer the design examination. It is always associated with another moplule
congerning the manufacturing of the pressure equipment (C2, E, F, or D).
6.4.4.2 Tasks of the Manufacturer

a) The Manufacturer draws up the technical documentation that covers the design, manufacture,{and

operation-of the pressure equipment. The documents to be given to the NB for a design examingtion

are:
(BN~ general description of the pressure equipment

(2) list of codes or harmonized standards applied and solution adopted where harmonrzed

ctandarde ara ot ool
(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) certification of Non Destructive Examination (NDE) personnel
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(11) qualification of permanent assembly procedures: welding, braze-welding, brazing, expanding,
and gluing
(12) operating instructions

For calculation design, the results of the design calculation shall be given; for experimental design, the test
reports shall be given; and, for calculation design completed by experimental design, the results of the
calculation shall be supplemented by the test reports.

Tlﬁf\un dactmanta chall ha ansan 0 tha ND fay thic o diln Wit Alen £ar T T nn Avamarnatian D | n
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Type (modules B and H1). They shall also be available in complement of the documents for the, final
assessment in modules A, A2, D1, E1, and H.

a) The Manufacturer provides representative example of production (a “type”) to the NB.

b) The Manufacturer retains documentation and copies of EU type-examination during.ten years

6.4.4.3 Tasks of the NB

a) Examines the technical documentation

b) Verify that the “type” is manufactured in conformity with the technical documentation

c) Assess materials when they are not in conformity with harmonized’standard or EAM, and check
material certificates

d) Approve procedures for permanent joining or check they have’been previously approved

e) Verify staff are qualified or approved for permanent joining~and NDE

f) Issues EU type-examination certificate with a validity of ten years

g) Retain copy of documentation and EU type - examination certificate

6.4/5 Module B: EU Type Examination — Desigh-Type
Thig module describes the part of the procedure where an NB ascertains and attests that the design df an
iterm of pressure equipment meets the provisions, of the PED to which they apply. This module is apglied
for fisk category 111, for production in series orby unit, with or without QA.
6.4.p.1 Characteristics of the Module

Thig module is only applicable for.design examination (e.g., Module D); it is always associated with angther
module concerning the manufacturing of a pressure equipment (F or D).

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|moduleB (para. 4.4).
a) Examine the technical documentation
b). Issue EC design-examination certificate

6.4.6 Module C2: Conformity to Type Based on Internal Production Control plus
Supervised Pressure Equipment Checks at Random Intervals

This module describes that part of procedure whereby the Manufacturer ensures and declares that pressure
equipment is in conformity with the type as described in the EU type-examination certificates— Design Type
and satisfies the requirements of the PED to which they apply.
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The Manufacturer must affix the EC marking to each item of pressure equipment and draw up a written

decl

aration of conformity.

6.4.6.1 Characteristics of the Module

This module is only applicable for the manufacturing of the pressure equipment in series without QA. Itis
always associated with the module B (EU type-examination — Production Type).

6.4.6.2 Tasks of the Manufacturer

6.4.

6.4)
Thig
con
the

6.4.
This
QA

prog

6.4.

6.4.

a) Ensure that the manufacturing process produces pressure equipment that complies with the typ

the manufacturer may choose the most appropriate Module).
b) Choose an NB
c) Affix CE marking and NB identification number.

5.3 Tasks of the Notified Body

a) Monitor the final assessment by unexpected visits
a) Ensure that the Manufacturer performs the final assessment accordingto the PED

7 Module D: Conformity to Type Based on QA of thé.\Production Process

module describes procedures where the Manufacturer ensures and declares that the pressure equipr]
terned is in conformity with the type described in the EU-design-examination certificate and sati
equirements of the PED to which they apply.

/.1 Characteristics of this Module

module is only applicable for the manufacturing of the pressure equipment in series or by unit,
for risk categories Il or 1V. It is always associated with the module B (EU type examina
uction type or design type).

V.2 Tasks of the Manufacturer

a) Set up and operate quality system for production, final inspection, and testing, which ens
compliance of the pressure equipment with the type described in the EU type examinatic
Production Typecertificate, or the EU type examination — Design Type certificate.

b) Lodge application for assessment of quality system with an NB as described in module D1

c) Affix CE marking and NB identification number

d) Draw up-written declaration of conformity.

/.3 TasKs of the Notified Body

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

b) Take samples of pressure equipment at manufacturing and storage-premises to conduct checkd.

€ as

described in the EU type-examination certificate. (The PED does not restrict the use oftModuiles;

nent
fies

vith
ion,

LIres
n —

the

h) (‘arry aut surveillance visits to ensure that the Manufacturer fulfills the nhligntinn aricing fran
approved quality system.
(c) Carry out periodic audits such that a full reassessment is carried out.
(d) Carry out unexpected visits to verify that the quality system is functioning correctly.
(e) Notify the Manufacturer of assessment decision.
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6.4.

8 Module D1: Quality Assurance of the Production Process

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

6.4.8.1 Characteristics of the Module
This module is applicable for risk category Il with QA for production in series or by unit.

6.4.

Q 2 Tasks of the Manufacturer

not

6.4.

6.4

This
B (0

6.4.
This

6.4.

a) Draw up technical documentation covering design, manufacture, and final inspection.
documents given to the NB for final inspection 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 reports of NDT, including radiographic films

(6) test reports of destructive tests

(7) forming conformity certificate.

b) Set up and operate quality system for production, final inspection and testing (e.g., Internati
Organization for Standardization (1SO) 9002), which ensures €ompliance of the pressure equipr
with the PED.

c) Give to the NB the documentation on the quality system including a description of qu
objectives and organization structure.

d) Affix EC marking and draw up written declarationtof conformity.

B.3 Tasks of the Notified Body

a) Assess quality system including an inspection visit to the manufacturer’s premises.

b) Carry out periodic audits such that a fall'reassessment is conducted.

c) Carry out unexpected visits to verify that the quality system is functioning correctly.

d) Notify the Manufacturer of asseéssment decision.

9 Module E: Conformityito Type Based on Pressure Equipment Quality Assuranc
module is applicable only_for the manufacturing of pressure equipment. It is associated with mo
onception).

D.1 Characteristics’of the Module

module is applicable for risk category 111 with QA for production in series.

D.2 TasKsof the Manufacturer

a)-Set up and operate quality system for products, which ensures compliance of the pres

The

pbnal
nent

blity

U

Hule

Sure

nqllipmnnf with the f\]/pn described in the E1LJ f\]/pn examination certificate

(b) Lodge application for assessment of quality system with an NB as described in module E1 (para.

4.10).
(c) Affix EC marking and notified body identification number.
(d) Draw up written declaration of conformity.
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6.4.9.3 Tasks of the Notified Body

(a) Assess quality system, including technical aspect, with an inspection visit to the Manufacturer’s

premises.
(b) Carry out periodic audits such that a full reassessment is carried out.
(c) Carry out unexpected visits to verify that the quality system is functioning correctly.
(d) Notify the Manufacturer of assessment decision.

6.4.10 Module E1: Quality Assurance of Final Pressure Equipment Inspection and Testing

This
with

6.4.
Thi

6.4.

6.4.

6.4

Thig
assd

6.4.
Thi

6.4.

module is applicable for conception and for manufacturing of pressure equipment. It is not associ
another module.
0.1 Characteristics of the Module

module is applicable for risk category Il with QA for production in series and by<unit.

10.2 Tasks of the Manufacturer

a) Draw up technical documentation covering design, manufacture, and-final inspection.

b) Set up a quality system for products, and operate this QA for final assessment and testing.
c) Affix EC marking and notified body identification number.

d) Draw up written declaration of conformity.

10.3 Tasks of the Notified Body

a) Assess quality system, including technical aspectgwith an inspection visit to the Manufactus
premises.

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

c) Carry out unexpected visits to verify that the“quality system is functioning correctly.

d) Notify the Manufacturer of assessmentdecision.

11 Module F: Conformity to Type-Based on Pressure Equipment Verification
module is applicable only for the manufacturing of pressure equipment, including power boilers.
ciated with modules B.

1.1 Characteristics pf the Module
5 module is applicable_for category 111 or 1V without QA for production in series or by unit.

11.2 Tasks ofithe Manufacturer

a) Ensure:that the manufacturing process produces pressure equipment that is in conformity wit
typedescribed in the EU type-examination certificate (B), Production Type or Design Type.
b) AChoose an NB.

ated

Itis

the

c)~Affix EC marking and notified body identification number.

(d) Draw Up Written declaration of conformity.

6.4.11.3 Tasks of the Notified Body

(a) Examine and test each item of pressure equipment, to verify that every item conforms to the type.

(b) Verify qualification of personnel responsible for permanent joining and NDT examination,
(c) Carry out final inspection and proof test.
(d) Draw up written certificate of conformity relating to the test.
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6.4.

12 Module G: Conformity Based on Unit Verification

This module is applicable for design and manufacturing pressure equipment, including power boilers. It is
not associated with another module.

6.4.12.1 Characteristics of the Module
This module is applicable for category IV, without QA and for production by unit.

22 Tasks of the Manufacturer

6.4.

6.4.

6.4

This
assd

6.4.
Thi

6.4.

a) Lodge application for unit verification with an NB that must include
(1) The technical documentation as described under module A2 and additional modules
appropriate.
(2) Information relating to the approval of the manufacturing and test procedures.
(3) Information of the qualifications or approvals of staff carrying out permanentjoining and
destructive tests.
b) Affix EC marking.
¢) Draw up written declaration of conformity.

2.3 Tasks of the Notified Body

a) Examine design and construction of each item.

b) Examine technical documentation with respect to design<‘@nd manufacturing procedures.

c) Perform additional examinations of materials from material Manufacturers, as appropriate.

d) Approve procedures for permanent joining of parts.orcheck previous approval.

e) Verify personnel responsible for permanent joining of parts and non-destructive testing.

f) Perform during manufacture appropriate tests set out in relevant harmonized standard
equivalent to ensure the conformity to the PED.

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

h) Examine the safety devices, if applicable.

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

(j) Draw up certificate of conformity for the tests carried out.

13 Module H: Conformity:Based on Full QA

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

3.1 Characteristics of the Module
module is applicable for risk category 111 with QA for production by unit.

13.2 Tasks of the Manufacturer

a) Implement an approved quality system for design, manufacture, and final inspection and tes

, aS

lon-

or

not

ting

(e a 1SO 9001 which must ensure compliance of the nressure eqauinment with the require
\ad A 77 Lid Lid e R 1

nts

of the PED that apply to it.
(b) Lodge 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

and

(4) design control and technical verifications, process and systematic measures, particularly the

procedures for permanent joining
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(5) examinations and tests to be carried out

(6) quality records, such as inspection reports, test data, and the qualifications or approvals of the

personnel concerned particularly with permanent joining
(7) means of monitoring quality and quality system.
(c) Undertake the fulfilment of obligations arising out of the quality system.
(d) Affix EC marking and identification number of the NB responsible for surveillance.
(e) Draw up declaration of conformity.

22 Tacle nftha Naotificd Radys
oo oS- o—tHcryotet

For
test

6.4,
This

6.4.

6.4.

DoTy

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

b) Presume conformity with respect to the elements of the quality system that implements)a-tele
harmonized standard (e.g., 1SO 9001).

c) Notify the Manufacturer of assessment decision.

d) Carry out surveillance visits to ensure that the Manufacturer fulfils the obligations arising fron
approved quality system.

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

f) Carry out unexpected visits to verify that the quality system is functigning correctly.

g) Assess proposed changes to the quality system. For category Il] and IV vessels for group 1
group 2 gases and group 1 liquids and steam generators, the NB, when performing unexpe
visits, must take a sample of equipment and perform, or have\performed, the proof test.

pne-off production of category 111 steam generators, the NB-must perform, or have performed, the p
for each unit.

14 Module H1: Conformity Based on FulbQA Plus Design Examination
module is applicable to Category IV pressure equipment, including power boilers.

4.1 Tasks of the Manufacturer

a) Lodge application for examination of the design with an NB. The application must enable
design, manufacture, and.'operation of the pressure equipment to be understood and en
conformity with the relévant 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 stand

have not been-applied in full

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

4.2 Tasks-ef the Notified Body

a) Examine the application and, if satisfied, issue an EC design examination certificate.
b) cEarry out surveillance of the final assessment in the form of unexpected visits, which must inc

vant

the

and
cted

roof

the
hble

ards

ude

examinations on the pressure equipment.

6.5

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

Summary of Activities of Manufacturers and NBs

A summary of the activities of Manufacturers and NBs in accordance with the CA Procedures is provided
in Appendix F of this Guide.
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ESSENTIAL SAFETY REQUIREMENTS (ESR) (ARTICLES 4 AND 6, ANNEX |
OF THE PED)

Introduction
technical requirements concerning the Pressure Equipment itself are included in Annex I of the PED

under the designation ESR. The following principles apply.

The
Star
rule
“the

Hov
pres
con
qua
is ag

Ino

a) All pressure equipment above the thresholds mentioned in Article 4 of the PED (i.e., classified in
Hazard Category I, Il, 11, or 1V) shall comply with all these ESR. They concern the various steps
of the construction: design, material selection, fabrication, inspection, and safety devices:

b) These ESR are generally formulated in general terms of safety objectives, such as,|**Pressure
Equipment shall be constructed in such a way to ensure its safety in reasonakle- foreseepble
conditions.”

PED does not provide the means to achieve these requirements; this is the-role of the Harmonjzed
dards. Some quantitative requirements are provided by PED §7 of Annex I, ' which “apply as a gerferal
” Manufacturers can depart from these quantitative requirements, but they,shall convince the NB|that
y have taken appropriate measures to achieve an equivalent overall leyel of safety.”
c) It is the role of European Committee for StandardizationO(CEN) Harmonized Standards
(harmonized to the PED), such as EN13445 for Unfired Pressute Vessel developed by CEN/T(54),
to quantify each of these requirements. As a consequéence, this gives them a presumptiop of
conformity to the PED (see PED Atrticle 12-81).

ever, use of these Harmonized Standards is not cempulsory. The Manufacturer may construgt its
sure vessel using any Code or Standard but must, be able to demonstrate to the NB that the vgssel
plies with each of the ESR of PED Annex |.Z0Or, the Manufacturer shall show that it has used a
ntitative requirement different from the Harmonized Standards, provided an equivalent level of sgfety
hieved.
d) The Manufacturer is free to use oné-of the following three options to prove that this Equipment
complies with the ESR.
(1) use of the EN Harmonized, Standard, which will give presumption of conformity to the EJR
(2) use of arecognized Code'like ASME BPVC, French Code for Construction of Unfired Pressure
Vessel (CODAP)~¢te. (supplemented by additional requirements 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.
e) The stringency of some of these ESR depend on the Hazard Category of the Equipment, especiglly:
(1) approval of welding operating permanent joining procedures (Annex 1-83.1.2 of the PED)
(2)vapproval of welders (Annex 1-8§3.1.2 of the PED)
(3) approval of non-destructive test personnel (Annex 1-83.1.3 of the PED)

(4) types of material certificate (Annex 1-84.3 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 4-81 (i.e., Equipment classified in
Categories I, 11, 111, and 1V) shall meet each of the ESR of Annex | of the PED. This applies to
assemblies (Article 4-82 of the PED), taking into account the derogation specified in clause Article
4-82.3 (see Annex 1-82.8 of the PED).
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(b) The ESR are mandatory. These are expressed qualitatively in terms of general purposes. Only
some numerical values are given in Annex 1-87 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 1-§7 of the PED).

7.2.1.1 General (Annex 1-81 of the PED)

Equipment shall be constructed in such a way that their safety is ensured (Annex 1-81.1 of the PED). The
Manufacturer shall carry out an analysis of hazards and risks, which shall be used as indicated in Annex I-

81.7
7.2.

7.

Pres
inte

7

p2.1.2.2 Design Method

and Annex 1-81.3 of the PED.
[.2 Design (Annex I-82 of the PED)

p.1.2.1 General (Annex 1-82.1 of the PED)

sure equipment shall be “properly designed” to ensure that the equipment will be ‘safe throughoy
nded life, taking into account

a) suitable safety margins against the different failure modes

b) loads corresponding to the intended use (pressure, temperature, wind;®arthquake, etc.)

c) expected working conditions (corrosion, erosion, fatigue, etc.), (Annex 1-82.2.1 of the PED).

t its

Twq methods for design are proposed (Annex 1-8§2.2.2 of the PED):
a) Calculation Method. This method is applicable to alkeases (Annex 1-§2.2.3 of the PED).
(1) This method shall specify the maximal allowable stresses to prevent possible failure modes
including creep, corrosion, fatigue, and instability (Annex 1-§2.2.3a of the PED).
(2) The allowable general membrane stress,-Sa; is defined below, for each type of material (Agnex
1-87.1.2 of the PED).
Figure 7-1: Allowable-General Membrane Stress Values
Waterial Allowable General Membrane Stress, Sa
Rerritic steel, including normalized steel and | |esser of Re/t /1.5 and Rm/20 /2.4
axcluding fine-grain steel and spéecially heat treated
steel
Awstenitic steel if A > 30% Re/t /1.5
Austenitic steel if A > 35% Lesser of Re/t /1.2 and Rm /t /3
Gast steel Lesser of Re/t /1.9 and Rm/20 /3
Aluminium Re/t /1.5
Aluminium alleys (excluding precipitation hardened | |esser of Re/t /1.5 and Rm/20 /2.4
dlloys)

A="elongation, %

Re/t = specified minimum yield strength at calculation (design) temperature

n B 1Hiadmaininaea--Hbimaata-tanatl fronathh o YN0 (o m-taranaratiea)
N7 20— SPCCTICUTHIT O T ot atCteTISIe— St eyt at 20 © (TOUTTT CTITPtTatarc)

Rm/t = ultimate tensile strength at calculation (design) temperature

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 I-87).

(3) The method shall take into account the following (PED Annex 1-8§2.2.3.b):

(i) the calculation pressure (greater than or equal to PS), the calculation temperature, and the

possible combinations
(ii) the maximal stresses and stress concentrations
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(iii) the joint efficiency according to the level of testing of welded joints (Annex 1-87.2 of the

PED).

Figure 7-2: Joint Efficiency Values

Extent of Examination Joint Efficiency

100% Radiographic Testing (RT) or Ultrasonic Testing (UT) 1.0

Ranflom NDE by RT or UT (spot RT or UT) 0.85
Visyal examination only 0.70
NOTE: These joint efficiency values apply as a general rule. Greater values may be used if an equivalent

ove

equipment subject to destructive and non-destructive tests which confirm that the whole series of joint

sho

Thig

Typ
agre

Oth
pare

7.2.

R2.1.2.3 Other Requirements for Design

P2&:371 Manufacturing Procedures

all level of safety has been achieved (Annex 1-87 of the PED). Joint efficiency of 1.may be used 1

v no significant defects.

a) Experimental Method. When no calculations are performed, this method is applicable only
(Annex 1-82.2.4 of the PED):
(1) vessels that have a PS x V less than 6,000 bar L (3,072 psi x ft°)
(2) piping that has a PS x DN less than 3,000 bar mm (1,713psix in.).

method does not apply when CA is carried out according to.Module B, EU Type Examination — D¢
£.  The Manufacturer shall draw up a test program on“a representative sample, subjected to
ement of the Notified Body in charge of the design assessment module.

r requirements regarding design shall cover-the following, if relevant (PED references are note
ntheses).

a) safety of handling and operation (Annex 1-82.3)

b) means of inspection (Annex 1-§2:4)

c) means of draining and venting (Annex 1-§2.5)

d) corrosion and chemical attack (Annex 1-§2.6)

e) wear (Annex 1-82.7)

f) reliability of assemblies’(Annex 1-82.8)

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

h) protection againstexceeding the allowable limits (Annex 1-§2.10)
i) safety accessories (Annex 1-82.11)

(1) externalfire (Annex 1-8§2.12).

1.3 Fabrication (Annex 1-83 of the PED)

[%2]

for

5ign
the

d in

(a) The Manufacturer shall ensure that design specifications are effectively applied at fabrication stage
(Annex 1-83.1 of the PED), especially regarding the following aspects (PED references are noted

in parentheses).

(1) preparation of the component parts (Annex 1-83.1.1)
(2) permanent joining (Annex 1-83.1.2)

(3) heat treatments (Annex 1-83.1.4)

(4) traceability (Annex 1-83.1.5).
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(b) Permanent joining (Annex 1-83.1.2 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 I, 11I, and 1V, 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.

Figure 7-3: Welding Procedure Qualifications and Welder Qualifications

(Qategory of Equipment Approval of Welding Procedure Qualification and VVelder Qualification
By

Category | Manufacturer

Category 11 Notified Body (PED Article 30) Chosen by

Category 111 or the

Category 1V Third-party organization Manufacturer
recognized by a Member State

7.2.11.3.2 Non-Destructive Testing (NDT) (Annex 1-83.1.30f the PED)

Thig shall be performed by qualified personnel. Body in charge of theJapproval of these qualificatjons
depénds on the Category in which the Pressure Equipment is classified is as follows.

Hquipment Category Approval efNDE Personnel By

Category | Manufacturer

Qategory Il

Qategory 111 Third-party organization recognized by

Qategory 1V a4 Member State (PED Article 20)
7.2.1.3.3 Final Assessment (Annex'-83.2 of the PED)

Pregsure Equipment shall undergo a fifial*assessment to ensure the compliance with the ESR. This final
assgssment must include a final examination and a proof test performed by the Manufacturer or the Notified
Body according to the assessment.fnodule that applies.
a) Final examination (Annex 1-83.2.1 of the PED) comprises
(1) internal and external visual examination of the Equipment
(2) examination(of the accompanying documents of the Equipment.
b) Proof test (Annex 1-83.2.2 of the PED), generally hydrostatic, carried out at a pressure P, defjned
in Annex4387.4 of the PED. The test pressure shall be the larger of the following.

P, =125P, %
-asnfl

D ___ 1 42 D
T4

T 7 o1 g

where,

P, = allowable maximum operating pressure
f,= nominal design stress at test temperature
fy= nominal design stress at operating temperature.

NOTE: Lower values may be used if an equivalent overall level of safety has been achieved (Annex I-87
of the PED).
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(a) Exceptionally, where the hydrostatic pressure test is impractical, an “equivalent test” (e.g., a

pneumatic test) may be performed.

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

(where the test may be carried out on a statistical basis).
(c) For assemblies, an examination of the safety accessories shall be performed additionally.

7.2.1.34 Marking and Operating Instructions
(a) In addition to CE Marking, information specified in PED Annex 1-83.3 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 1-83.4 of the PED.)
7.2.1.4 Materials (Annex 1-84 of the PED)
The|word Material includes the parent materials (i.e., base metals, such as steel, alumnum, etc.) as welll as
joinjng materials (for welding, brazing, etc.). Welding consumables and other joining' materials are sulyject
only to some of the parent material requirements.
72141 Materials Intended for Pressure Parts (Annex 1-84.1 of the PED)
Materials must have appropriate properties for all operating conditions reasonably foreseeable and for test
conglitions, especially regarding (Annex 1-87.5 of the PED). Materials shall be sufficiently ductile|and
tough, which can be demonstrated by the following properties:
a) ductility: for steel, elongation after rupture, A % not¢less than 14%
b) toughness: for steel, impact test energy not less than;27J (20 ft-Ib).
NOTE: Other means of achieving sufficiently ductite and tough material may be adopted as long as an
equivalent overall level of safety can be assured.
The|materials shall be sufficiently chemically-resistant and not be affected by aging, etc.
72142 Material Characteristies (Annex 1-84.2 of the PED)
a) The Manufacturer shall define material characteristics required by equipment design and matgrial
use (Annex 1-84.2a of-the’PED).
b) The Manufacturer shall'record in the technical documentation the justification for compliance with
one of the following forms:
(1) Material that complies with Harmonized Standards. Thus, the material is presumed to comply
with the'ESR
(2) Materjal subject to a EAM (Article 15 of the PED)
(3) Material subject to a PMA, which shall be carried out by a body depending on the Risk
Eategory in which the equipment is classified. (See below)
Eqbipment Category PMA Carried Out by
Category | Manufacturer
Category 11
Category 1l NB in charge of evaluation and approval of the Pressure
Category 1V Equipment

(c) Materials shall be accompanied by an inspection document established by the material producer.
For pressure parts the type of inspection document depends on the Equipment Risk Category

(Annex 1-84.3 of the PED), as follows.
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Equipment Category

Type of Inspection Document (According to EN10204)

Category | Test report Type 2.2 (Certificate of Compliance)

Inspection certificate

Category Il Type 3.1 or Type 3.2 (if the material manufacturer does
Category Il not have an approved quality system)
Category 1V

NOTE: See Section VII of this Guide for more details regarding PED requirements for materials.

7.2.

This
conf

7.2.

This
Ann

7.2.

7.3

Anr
haz:

NOT
whd

The

7.3,

.5 Specific Requirements Applicable to Fired Equipment (Annex I-85 of the PED)

pressure equipment shall be constructed so as to avoid or minimize risks of a significant los
ainment from overheating.

.6 Specific Requirements Applicable to Piping (Annex 1-86 of the PED)

equipment shall be constructed so as to ensure that the risks listed in suf-clauses (a) to (g) in
ex 1-8 6 are taken into account or minimized.

[.7 Specific Quantitative Requirements for All Equipment (Arinex 1-87 of the PED)

a) The quantitative requirements specified in this clause 0f Annex | may be superseded by @
requirements (or other values) provided that these values result in an equivalent overall levg
safety.

b) These requirements have been included in Annex1-87, sub-clauses 2, 3, and 4 of the PED. T
deal with the following items.

(1) allowable stresses (Annex 1-87.1)

(2) joint coefficients (Annex 1-87.2)

(3) means of pressure limitation (Annex-87.3)
(4) hydrostatic test pressure (Annéx 1-87.4)
(5) material characteristics (Annex 1-87.5).

Hazard Analysis (Annex | of the PED)

s of

PED

ther
| of

hey

ex | of the PED (Preliminary Observations-83) requires the Manufacturer to perform an assessment of

irds and risks and design-and build the equipment taking account this analysis.

I'E: Such a hazardanalysis has no relationship with the Category concept, defined in PED Articlg
se purpose is-tq determine the level of hazard presented by Pressure Equipment.

hazard @nd risk analysis should be performed as follows.

1. Identify the Hazard Due to Pressure

13,

All
Equ

potential failure mechanisms or dangers that can be anticipated during operation of the Pressure

ipment should be considered, such as:

(a) effect of operating parameters (pressure, temperature, fluid, etc.)
(b) effect of static stresses

(c) effect of fluctuating stresses

(d) corrosion, erosion, abrasion

(e) creep
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() modification of mechanical properties due to temperature, manufacturing process (forming, etc.),
aging, etc.
(g) potential misuse of the Pressure Equipment during operation.

NOTE: Only hazards due to pressure need to be considered for the PED. Other hazards (such as electrical
hazards, electromagnetic hazards, and transportation hazards) may be covered by other Directives.

7.3.2 Evaluation

EvaJuate the hazards and risks to determine if the hazards and risks can be eliminated (using adequatesdfety
marpins in design, adequate materials, adequate testing and inspection, etc.) or reduced to an acceptable
level (PED Annex 1, 81.2, first indent).

NOTE: This is not a risk evaluation. The severity and probability of risk is not in the scope of the PED,
whigh does not account for the consequences of a failure of the Pressure Equipment. AThis appears cldarly
in the determination of the Hazard Category of the Equipment.
7.313 Reduction of Hazards

Reduce hazards and risks that cannot be eliminated by applying protective‘measures during operation of
the Equipment.

7.3}4 Informing Users
Infgrm Users of residual hazards so that they can take adequate. measures (PED Annex I-81.2, third indgnt).
Thig also covers potential misuse of the Equipment by the User during operation (PED Annex 1-81.3).
7.3/5 Documentation

The|results of the hazard analysis shall be included in the Technical Documentation.

The|ESR contained in Annex | apply only when the corresponding hazards due to the pressure existing on

the Pressure Equipment under operating ¢onditions that are “reasonably foreseeable by the Manufactyrer”
(PEP Annex I—Preliminary Obseryations, §2).
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(@)

MATERIALS (ARTICLE 15, ANNEX |, SECTION 4 OF THE PED)

General

Before a material can be used in Pressure Equipment, it must comply with the applicable ESR
specified in PED Annex 1-84 (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: e.g., 14% minimum elongation for steel.

(3) It shall have sufficient notch toughness: 27J at 20°C (or 20 ft-1b at 68°F) for steel but not higher

8.2
AE

8.3

8.3,
Wh

b)

a)
b)
c)
d)

1

than the lowest scheduled operating temperature.
(4) Itshall 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,ofithe pressure
equipment.
(7) It shall be selected to avoid undesirable (e.g., galvanic) effects when different materialg are
joined.
(8) It shall be suitable for such application during the scheduled lifetite unless replacement is
foreseen.
For selecting a material for Pressure Equipment, the Manufacturerhasthree options (Annex 1-8#.2b
of the PED):
(1) Use material specification taken from an EN Material Hafmonized Standard. Materials taken
from these Standards are presumed to conform to thelESR and there will be no requiremeft to
demonstrate compliance with the essential requirements for materials.
(2) Use material covered by EAM as explained below. This procedure is only applicablg for
materials intended for repeated use.
(3) Use of material covered by a PMA. Any material may be used in pressure equipment if if can
be demonstrated that it complies with the,ESR for the material.

Materials that Comply with Harmonized Materials Standards

Liropean standard may be adopted as.a<*Harmonized Standard” if the following conditions are fulfi]led.

Conforms to the addressed essential requirements
Has an annex ZA

Has been evaluated by theyCEN consultant

Is sent to the EC for‘publication in the OJEU. Harmonized Standards for materials devoted to
pressure equipment.are issued by CEN. Examples are as follows.

(1) EN 10028 Series: Flat products made of steels for pressure purposes.
(2) EN 10216-Series: Seamless tubes for pressure purposes.

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

General

pn\the Pressure Equipment material is not covered by a Harmonized Standard, the Manufacturgr of

Pressure Equipment can request an EAM to the NB.
The general procedure is as follows.

(@)
(b)

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

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.
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(c) The NB must comment on the material Data Sheet to the Member States and the European

Commission who can disapprove the EAM within three months.

(d) If there is no disapproval during these three months the NB issues an EAM specification that
be published in the OJEU.

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

will

any

An EAM is a technical document defining the characteristics of materials intended for repeated use in the

A ctondaradl

ma

An
spec

8.3,

8.3.

EAI
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the
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EAM will be issued, at the request of one or more Manufacturers of materials or equipment,‘by an
ifically designated for the task.

2 General Requirements for Obtaining EAMs of Pressure EquipmentMaterials

P.1 European Approvals of Nationally Approved Specifications of EU dMember Countries
Pressure Equipment Materials.

Vs are established by transforming the material specifications for pressuréequipment originally cov

ptional standards of CEN member countries or in national technical-material datasheets approve

pbody competent for such approvals. The following requirementsshall apply.

a) The national material specification existed before the work' on the relevant European Stan
commenced.

b) The material represents a real alternative to the materials covered in the relevant European Mat
Standard or an already existing European Approvalfor pressure equipment materials.

¢) The sampling and testing conditions are equivalent to, or more stringent than, those specified ir
relevant European Material Standard.

d) The requirements specified in the national specification shall in general be backed by statis
data.

NB

for

ered
I by

dard
brial
the

fical

jard
ical

Hard

the
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8.3.2.2 EAM Covered in Non-EU Member Specifications

An EAM may be issued for a special or novel material grade not included in a European material stan

harmonized under the PED. Such.a:material grade shall have a particular chemistry or specific mechar

properties or characteristics, such-as corrosion resistance.

An EAM will not be issuedfar a grade of material listed in the current of former national material stan

that|has a specification covered by a harmonized European material standard.

NOTE: Guideline/7/26 includes additional information on European Approval of Materials. Note 2 tg

Guigleline furthér states the EAM shall be withdrawn by the NB if the type of material is covered

harmonized,standard.

8.3.R.3 (Procedure for Incorporation of Existing National Material Specifications into Eurof
Material Data Sheets (EMDS)

8.3.2.3.1 Applications

Applications shall be made in writing to an NB for incorporation of the material specification.

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
consideration, the NB shall prepare a draft EMDS. The draft EMDS may contain restrictions or
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supplementary requirements to ensure compliance of the specified material with the requirements of the
main part.

The

8.4

draft EMDS shall be submitted to the EU Member States and the European Commission.

PMA (Annex I-84.2c 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. It shall be in the following form:

The
mus

AP

conglitions specified. If the vessel manufacturer wants to use the materijaloutside that range, it must rea

to th

To grant approval, the NB may require additional tests to be carried out. Subject to these results, the)

may
suit

8.5

All
with
Catg

Typ
Cate

8.6

a) The pressure equipment manufacturer shall always provide in his technical documentation
compliance with the material specifications of the Directive. It shall be in the form of PMA'i
material is not listed in a Harmonized Standard.
shall be performed by the NB in charge of CA procedures for the pressure equipment.

material specification shall be reviewed for compliance with the ESR and, if necessary, additional
t be carried out.

MA indicates that the Material complies with the applicable ESR, but.is\limited to its application tq
e NB for extension of the approval.

approve the use of the material for those particular conditions. Decisions made concerning
bility of a material within a specified range of conditiofs do not need to be repeated.

Material Certificates (Annex 1-84.3:0f the PED)
materials shall have documentation, issued by the Material Manufacturer, which confirms compli

gory 1.

Material Manufacturers

for
the

b) Where the pressure equipment is Category Il or Category 1V, a specific assessmentof the AMA

ests

the
Dply

NB
the

Ance

an appropriate material specification. \Where the component is a main pressure part of equipment in
gory II, 111, or 1V, this documentation-shall be a Certificate of specific product control, e.g., EN 10p04,
e 3.1. Certificates of Conformity.(e.g., Type 2.2) are acceptable only for pressure equipmerjt in

Matgrial certificates issued~by Material Manufacturers that hold certification, issued by a European

Accfedited Certification Body, can be presumed by the Pressure Equipment Manufacturer to comply
the felevant materiaRESR.

Where the Material Manufacturer does not have such certification, its certificates are not presume
conply withcthe relevant requirements and, therefore, it is up to the Pressure Equipment Manufacturg
detgrmineif the certificate is acceptable or if independent inspection is required. The Pressure Equipn]
Marnufacturer may also need to convince the NB that the Material Manufacturer’s certificates

ith

d to
I 1o
hent

arc

acceptable. Direct inspection by a Competent Body, appointed by the Pressure Equipment Manutacturer,
is an appropriate route. An alternative to the quality system certification of the manufacturer is Type 3.2
certification of conformance.

There are two options for Manufacturers with 1ISO 9001 Certification without a Legal Entity in the EU:

(a) Annex I, paragraph 4.3 assessment by Notified Body
(b) Type 3.2 certification.
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9 NOTIFIED BODIES (ARTICLE 24 OF THE PED)

() The PED provides for the involvement of an NB to assess the conformity of the Equipment to the
requirements of the PED.
(b) These NBs shall comply with various requirements in terms of technical competence, organization,
independence, etc. (See PED, Atrticle 24).
They are designated by the official authorities of each Member State, who notify the references of these
bodies to the Commission of the EC. The Commission publishes the list of the NB in the OJEU.
(a) The Manufacturer may select any of the NB from this list.
b) According to the PED, the approval of permanent joining procedures, joint operators (particularly
welders) and NDT operators may also be performed by RTPOs (PED Article 24); however, an
NDT examiner may only be qualified by the RTPOs.

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 such cases, a single CE Marking must be affixed, which attests the compliance with all japplicpble
Dirgctives. It is therefore the responsibility of the Manufacturer to verify the list of Directivesto which the
equipment may be subjected.

The|size of the CE Marking shall meet certain rules (see Article 30 of EC Regulation‘no. 765 / 2008).
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11

111

11.

(@)

SPECIFIC ISSUES

Assemblies (Article 6, Article 12 of the PED)

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
service as an assembly (and not in the form of its constituent non-assembled elements),

into
that

b)

c)

NJ

b)

assembly shall comply with the PED.

(2) If the assembly of Pressure Equipment is performed by the user on its site and~unde
responsibility (as in the case of industrial installations), that assembling operation|is out
the scope of the PED.

The following requirements apply:

(1) Assemblies including at least a Pressure Equipment above the thresholds.shall comply with
ESR (Article 4-82 of the PED).

(2) Assessment of the integration of the various Equipment of the assembly is determined by
highest Category of its Equipment, ignoring Safety Accessories. (Bgsign shall be conducte
stated in Annex 1-8§2.8 of the PED.

Clauses of PED dealing with assemblies:

(1) Article 2-86: Definition

(2) Article 4-82(a): Boilers

(3) Atrticle 14-86: CA

(4) Article 19-83: CE Marking

(5) Annex 1-82.8: Design

(6) Annex 1-83.2.3: Inspection of Safety Deviges.

User Inspectorates (Article 25 of-the PED)

Member States may authorize in their territory the placing on the market, and the putting

service by Users, of Pressure Equipment whose conformity with the essential requirements

been assessed by a User Inspectorate (Article 16-81 of the PED).

Tasks and responsibilities 0f.an NB may be transferred to a User Inspectorate under the follov

conditions.

(1) the User Inspectorate has been designated by one of the Member States (Article 16-86 and
the PED)

[ its
side
the

the
d as

into
has

ving

7 of

(2) the Equipment must be assessed according to one of the following modules: A2, C2, F, ¢r G

(Article.16-85 of the PED)
(3) the User-Inspectorate shall act exclusively for the organization of which he or she is part
The consequences are as follows.
(1) 4¢he Equipment so assessed shall not bear the CE Marking (Article 16-82 of the PED)
(2)ythe Equipment may be used only in establishments operated by the group of which the
Inspectorate is part (Article 16-83 of the PED)

ser

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 1-82(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 14-84 of the PED)
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(c) Boilers of one-off production in Hazard Category Il and module H. (See Article 14-85 of the

11.

In th

for gesigning and manufacturing a product with a view of placing it on the European’Market on his beh

Thig
The
desi

The
whe

PED)

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

(e) Piping containing a dangerous unstable gas in Hazard Category | or I1l. (See Annex Il, Table 6 of
the PED)

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

(9) Pressure-cookers. (See Annex Il, Table 5 of the PED)

h Dintna ~on toalnina ~Nao At T <EN0 1 Llngavd Catanamg 1l (Can Ao 1l TAahla 7 ~AfFtha DE )

II} T IrJIIIg \J\JIII.LAIIIIIIU 3MJ uli IV L, TIT T TUCZuUru \JMLMUUI] LI} \\Jb\.o NTITTOATT, TUNIC T UT UIiv T -

. Manufacturer’s Responsibility

a) The PED lays down definitions and responsibilities for the Manufacturer, the Authorized Inspe
(A, the NB, the Importer, and the Distributor.

e New Legislative Framework (the New Approach), “the Manufacturer is the person who is respons

definition, means that the Manufacturer is fully responsible for the design-of the Pressure Equipn
re is no allowance made for sharing the responsibility with the User or-an engineering contractg
gner.

Manufacturer can subcontract the Design but will remain fullyyresponsible for the Pressure Equip]
n placed on the market or put into service in Europe.

b) The responsibility of the Manufacturer appears explicitly in the PED at the following clauses:
(1) Article 6, Obligations of Manufacturers: “the’CA Procedures of Annex Ill, at its choice.”

the hazards and risks in order to identify those which apply to his Equipment on accour
pressure; he shall then design and*Censtruct it taking account of his analysis.”

(3) Annex 1-81 (General): shows the-responsibility of the Manufacturer pertaining to design
manufacture the constructionof his Equipment.

(4) Annex 1-82 (Design): shows the responsibility of the Manufacture pertaining to the Desig
his Equipment.

(5) Annex 1-83 (Manufacturing): The manufacturer is responsible for selecting the approp
conformity proeedutre and the documentation.

for such application during the scheduled lifetime.”
(7) AnnexAH-(CA Procedures): Whatever are the CA Procedures selected by the Manufacture
responsibilities are as follows:
(8) Meore details on the Manufacturer’s responsibility is given in Appendix H of this Guide, w,
covers the following items.
(i) responsibility of the Manufacturer

ctor

ible
h1f.”
ent.
ror

nent

(2) Annex I, Preliminary Observations, 83/ The Manufacturer is under an obligation to anallyze

t of

and

n of

iate

(6) Annex I-84 (Materials): “Materials used for the manufacture for the Equipment shall be suitable

[, its

hich

(if) placing on the market and putting into service

(c) The Manufacturer is also responsible to ensure its product complies with the obligations of all
Directives which apply to it. The Manufacturer shall affix the CE Marking to each Pressure
Equipment. By affixing the CE Marking, the Manufacturer officially declares that its product

complies with all relevant Directives.
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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:

Wh
und

Furghermore, for all the modules, a Declaration of Conformity (see Annex VIl of the PED) is establi

by t

The
be f

(a) information as affixed to the equipment and required by Annex I, 83.3 of the PED (Marking
Labeling) with the exception of serial identification

(b) necessary 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

and

(3) use

(4) maintenance, including checks by the user

(5) drawings necessary for a full understanding of the information, if applicable
¢) In particular, this information shall include the elements of the design files used far the in-sen

verification or for eventual modifications or repairs, such as materials nature;..minimal de

thicknesses, corrosion allowance, joints coefficients.

bre appropriate, this information shall be accompanied by the technical“documents for a
erstanding of this information and instructions.
e Manufacturer and for modules F and G, a Certificate of Confermity is established by the NB.

Directive does not specify that these two documents shall be.given with the equipment but they ca
Irnished on request.

vice
5ign

full

hed

>
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12 COMPARISON-OFASMEAND PEDREQUIREMENTS
Figure|12-1: Comparison of ASME Section | Requirements with PED 2014/68/EU; Annex |
PED REQUIREMENTS RELATED ASME SECTION | REQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
1 2 4 5 6 7 8
1
PRELIMINARY|OBSERVATIONS
1. The obligations afising from the essential See Art. 2, Point 6 for Yes PG-11 Sect. | covers the
requirements listgd in this annex for pressure definition of “assemblies” PG-58 complete boiler
equipment also apply to assemblies where the PG-59 assembly,
corresponding hafard exists. PG-60 including piping,
PG-67 appurtenances,
PG-68 and safety relief
PG-71 devices
2. The essential reqyiirements laid down in the Informative statement
directive are compulsory. The obligations laid
down in these esgential requirements apply only
if the correspond{ng hazard exists for the pressure
equipment in queption when it is used under the
conditions that arg reasonably foreseeable by the
manufacturer.
3. The manufacturef is under an obligation to None Sect. | does not Note 1
analyze the hazards and risks in order to identify require hazard
those which apply to his equipment on account of. analysis.
pressure;
He shall then desjgn and construct it taking None Note 2
account of his anglysis.
4. The general requfrements are to be‘interpreted
and applied in sugh a way as to takeaccount of Informative statement Yes Foreword, Note A
the state of the arf and current-practice at the time Preamble
of design and mapufacturetas well as of technical
and economic comsiderations that are consistent
with a high degrele of‘health and safety
protection.
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED

PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

GENERAL

Pressure equipmgnt must be designed,

manufactured, an|
equipped and ins

[ checked and, if applicable,
alled in such a way as to ensure

its safety when plit into service in accordance
with the manufacfurer’s instructions, or in
reasonably foresdeable conditions.

Partial

Sect. I,
Foreword

Note B

Note 3,
Note 4

1.2

In choosing the most appropriate solutions, the
manufacturer shall comply with the principles set
out below in the following order:

a) Eliminate or r
reasonably pr

pduce hazards as far as is
cticable

Hazards during operation of
the vessel

Partial

Yes

Note 5

b) Apply approp
hazards that ¢

iate protection measures against
innot be eliminated

Pressure relief devices,
temperature controls, low-
water cutoffs, etc.

Yes

PG-67
through PG-
73, PMB-17
& PEB-16

¢) Where approp
hazards and in
take appropria
risks at the tin|

riate, inform users of residual
dicate whether it is necessary to
te special measures to reduce

e of installation and/or use.

None

1.3

Where the potent
be clearly foreseq
be designed to pr
or,

If that is not poss|
given that the pre
used in that way.

al for misuse is known or can
n, the pressure equipment shall
bvent danger from such misuse

ble, adequate warning (must-be)
Ksure equipment must not-be

Yes

Partial

PG-60,
PG-61

Note B

Note 6
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
2 DESIGN REQUIREMENTS
2. DESIGN
2.1 General
The pressure equ|pment shall be properly Partial PG-16/PG- Note C Note 4
designed taking dll relevant factors into account 23 through
in order to ensurd that the equipment will be safe PG-38, PG-
throughout its intended life. 43, PG-46,
PG-52, PG-
53 and PW-9
The design shall [ncorporate appropriate safety (The PED does not define Yes See above Note D
coefficients usind comprehensive methods such how this is to be
as are known to ificorporate adequate safety accomplished in a
margins against gl relevant failure modes in a “consistent manner.”)
consistent manney.
2.2 Design for Adeggate Strength
221 The pressure equ|pment shall be designed for Partial PG-22
loadings appropriate to its intended use and other
reasonably foresdeable operating conditions. In
particular, the folJowing factors shall be taken
into account:
a) Internal/extertal pressure, Yes PG-27
b) Ambient and pperational temperatures, Yes PG-21 and
PG-27
c) Static pressurg and mass of contents in Yes PG-22.1
operating and|in test conditions,
d) Traffic, wind, |earthquake loading, Partial PG-22.1 Except traffic.
e) Reaction forcgs and moments that result from Yes PG-22.2,
the supports, gttachmentsgpiping, etc. B31.1 Sect.
119
f) Corrosion and erosion;\fatigue, etc. Partial PG-27.4, Sect. | addresses
Note 3, B31.1 | need, not how to
§102.4 analyze
g) Decomposition of unstable fluids. None Note E Note 7
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED
PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

h) Various loadi

time shall be
the probability
occurrence.

gs that can occur at the same
onsidered, taking into account
of their simultaneous

Yes

PG-22, B31.1
§101.5

222

Design for adequ
1. as a general ru

described in 2

bte strength shall be based on:
le, a calculation method, as
2.3, and

Yes

pPG:27
through PG
53,

2. supplemented

design metho

if necessary by an experimental
as described in 2.2.4, or

Partial

PG 100

Note 8

3. an experiment

calculation, ag
product of the|
PS and the vo
L, or the prod

al design method without
described in 2.2.4, when the
maximum allowable pressure
ume V is less than 6000 bar x
ct PS x DN less than 3,000 bar

Partial

There is no limit
on pressure and
volume in PG
100

223

Calculation meth
(a) Pressure cont

aspects.
The allowablg
shall be limitg
foreseeable fa
conditions.

Dd
inment and other loading

stresses for pressure equipment
d having regard to reasonably
lure modes under operating

Yes

PG-23

To this end, s§
eliminate fully
manufacture,
stresses, calcu
and behavior

fety factors must be applied to
any uncertainty arising out of
hctual operational conditions;
lation models and the properties
f the material.

({t.is not possible to fully

eliminate any uncertainty).

Yes

PG-23

These calculations methods shall provide

sufficient safe
applicable, wi

fy margins consistent; where
h the requirenients of Sect. 7.

See Fig. 12-2: Q1 of this

Guide

Yes

Sect. Il, Part
D, App.1

The requiremg
applying one
appropriate, if
in combinatio

nts set out above may be met by
f the follewing methods, as
necessary'as a supplement to or
n with another method:

(1) design by fd

mula

Yes

PG-27 to PG-

53
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
PAR ESSENTIAL SAFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS S FOR PED
' (ESR) PARTIAL ANNEX 1 '
(2) design by anjalysis Partial
(3) design by fracture mechanics Not applicable
(b) Resistance Yes
Appropriate design calculations shall be used
to establish thg resistance of the pressure
equipment comcerned.
In particular:
(1) the calculgtion pressures shall not be less Yes PG-21
than the mpximum allowable pressures
and take info account static head, and Yes PG-22.1
dynamic flJid pressures; and Yes
the decomppsition of unstable fluids. None Note E Note 7
Where a vgssel is separated into individual Yes PG-16.2
pressure-cdntaining chambers, the partition
wall shall He designed on the basis of the
highest pogsible chamber pressure relative
to the lowept pressure possible in the
adjoining chamber.
(2) the calculgtion temperatures shall allow for Yes PG-21,
appropriatg¢ safety margins, Note 9
(3) the design|shall take appropriate account Yes PG-21, Note
of all poss|ble combinations of temperature 9, PG 27-4,
and pressufe which might arise under Note 2
reasonably| foreseeable operating
conditions|for the equipment
(4) the maximum stress and peak stress Yes PG-22,
combinatigns must be kept within'safe PG-23
limits.
(5) the calculgtion for pressurecontainment Yes PG-23 and
shall utilizp the values.appropriate to the Sect. Il, Part
properties pf the material, based on the D, App. 1
documentqd datas:-having regard to the See Fig 7-1 of this Guide Yes
provisions|set éutyin Point 4 together with for the PED design factors
the appropyiate safety factors.

45


https://asmenormdoc.com/api2/?name=ASME PTB-11 2017.pdf

PTB-11-2017: Guide for ASME BPVC Section | Stamp Holders

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL SAFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
Materials chaffacteristics to be considered, Partial
where applicaple, include:
(a) yield strgngth, 0.2% or 1.0% proof Yes PG-5, PG=23
strength @s appropriate at the calculation
temperattire,
(b) temsile strength, Yes PG:23 and
Sect. 11, Part
D, App. 1
(c) time-dependent strength, i.e. creep Partial PG-23 and Note |
stength, Sect. Il, Part
T D, App. 5
(d) fatigue data, Partial PG-22 Note F
(&) Y¢ung’s modulus (modulus of Yes Sect. II, Part
elgsticity), D, App.5
(f) appropriate amount of plastic Partial Note G Note 9
strain,
(9) impact strength, None Note 33
(h) frgcture toughness, None Note 33
(6) appropriatg joint facts shall be applied to See 7.2.1.4 pfithis Guide Partial PG-27.4, Note H
the materigls properties depending, for Note 1, PW-
example, gn the type of NDT, the materials 11 and PW-
joined an the operating conditions 41
envisaged,
(7) the design|shall take appropriate account Yes PG-22, PG- Note |
of all reasqnably foreseeable degradation 23, PG-27
mechanisnps (e.g. corrosion, creep, fatigue) Note 3 and
commensyrate with the intended use.of the Sect. II, Part
equipmen D, App. 6
Attention shall be drawn, in the instructions Note 3
referred to in Point 3.4, to particular features
of the design yvhich is relevant-to the life of
the equipment, for example:
(a) for creep;|design.houfs of operation at Partial Note | Note 10
specified temperatures,
(b) for fatigde:\design number of cycles at Partial Note J Note 10
the speciTied SITEss Ievels,

46



https://asmenormdoc.com/api2/?name=ASME PTB-11 2017.pdf

PTB-11-2017: Guide for ASME BPVC Section | Stamp Holders

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
(c) for corrosion: design corrosion None Note K
allowanck;
(d) Stability JAspects
Where the calfulated thickness does not allow Yes PG-22
for adequate sfructural stability,
the necessary measures shall be taken to Including transport of Partial PG-55 Note L Note 11
remedy the sifuation taking into account the original vessel
risks from trapsport and handling.
2.2.4 Experimental degign method
The design of thgequipment may be validated, in Yes App. A-22
all or in part, by gn appropriate test program
carried out on a spmple representative of the
equipment or the|category of equipment.
The test program|shall be clearly defined prior to None Note M Note 12
testing and accepfed by the notified body
responsible for the design CA module, where it
exists.
This program shall define test conditions and Yes App. A-22.10
criteria for accepfance or refusal. and PG
91.15
The actual valued of the essential dimensions and Yes App. A-
characteristics of|the materials, which constitute 22.11.3
the equipment tegted, shall be measured before
the test.
Where appropriafe, during tests, it shall be Yes App. A-
possible to obserye the critical zones of the 22,111
pressure equipmgnt with adequate
instrumentation dapable of registering-strains and
stresses with suffjcient precision:
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED
PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

The test program

shall include:

(a) A pressure strength test, the purpose of which
is to check thgt, at a pressure with a defined

safety margin
allowable pre
exhibit suffici
exceeding a d

in relation to the maximum
sure, the equipment does not
bnt leaks or deterioration
etermined threshold.

Yes

App. A-22

Notes N, O

The test press
basis of the di
the geometric
measures und
used for desig
it shall take i
between the ti
(b) Where the ris
appropriate te
the service co
equipment, fo
temperatures,
stress-levels, 4
(c) Where necess|
other factors rf
corrosion, ext

re shall be determined on the
erences between the values of
| and material characteristics

r test conditions and the values
purposes;

0 account the differences

st and design temperatures;

of creep or fatigue exists,

ts determined on the basis of

hditions laid down for the
instance, hold time at specified

humber of cycles at specified

tc.;

hry, additional tests concerning

eferred to in 2.2.1 such as

brnal damage, etc.

Yes

Yes

None

None

App. A-22

App. A-22

Note P

Note J

Note 8

Note 8

2.3

Provisions to ens

The method of of
equipment shall K
reasonable forese
equipment. Partig

where appropriat
a) closures and g

Iire safe handling and operation

eration specified for pressure
e such as to precludetany
pable risk in operation*of the
ular attention shall be paid,

, t0:

pening;

None

Partial

PG-32
through PG-
44, PFT-43,
PWT-14

Note Q

Note 13
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
PAR ESSENTIAL SAFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS S FOR PED
' (ESR) PARTIAL ANNEX 1 '

b) dangerous disgharge of pressure relief blow- Partial B31.1, App.

off I
c) devices to prejent physical access while None

pressure or vafuum exists,
d) surface tempefature taking into consideration None

the intended use
e) decomposition of unstable fluids. None
In particular, pregsure equipment fitted with an Partial PWT-14 Note R Note 14
access door shallbe equipped with an automatic
or manual device|enabling the user easily “to
ascertain that thejopening will not present any
risk”.
Furthermore, where the opening can be operated N/A Boilers are
quickly, the presqure equipment shall be fitted typically not
with a device to grevent it being opened fitted with quick-
whenever the prepsure or temperature of the fluid actuating
presents a risk. closures

24 Means of examingtion
Implied, but rules

(a) Pressure equipment shall be designed and Partial Part PG, Part | are not given for

constructed sq that all necessary examinations PW inspection stubs,

to ensure safefy can be carried out; etc.
(b) Means of detqrmining the internal condition Yes PG-44, PWT- | Note S

of the equipment shall be available, where\itis 14, and PFT-

necessary to epsure the continued safety.of the 43

equipment, sugh as access openingsiallowing

physical accegs to the inside of the\pressure

equipment so fhat appropriate"examinations

can be carried|out safely and.ergonomically;
(c) Other means ¢f ensuringthe safe condition of Yes PG-44 Handholes are

the pressure eguipment,may be applied in any required

of the following situations :

(1) where ityl is\too small for physical Yes
internal access, or
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additional ma

erial-thickness, or by the use of

liners or cladd

ing’Mmaterials,

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. S FOR PED,
(ESR) PARTIAL ANNEX 1
(2) where opening the pressure equipment N/A Does not apply to| | Note 15
would aplversely affect the inside, or boilers
(3) where the substance contained has been N/A Sect. | requires
shown rfot to be harmful to the material all boilers to have
from which the pressure equipment is inspection
made ar|d no other internal degradation openings
mechan{sms are reasonably foreseeable.
25 Means of draining and venting
Adequate means phall be provided for draining Yes PG-59.4 and Note T Note 16
and venting of pressure equipment where B31.1
necessary: §122.1.5
a) to avoid harmful effects such as water Yes PG-59.1 Note U
hammer, vacuum collapse, corrosion and Note V
uncontrolled ghemical reactions.
b) All stages of gperations and testing, Yes PG-59.4 Ample drains are
particularly pressure testing, shall be required for all
considered, boiler
components
c) to permit cleaping, inspection, and Yes PG-59.3 and Blowoff
maintenance ip a safe manner. PG-59.4 connections are
required
2.6 Corrosion or othgr chemical attack
Where necessary| adequate allowance or Partial PG-5.5, Note Note 17
protection agains corrosion or other chemical 1, PG-27.4,
attack shall be prpvided, taking due account.of Note 3
the intended and feasonably foreseeable use.
2.7 Wear
Where severe conpditions of ergsion or abrasion Partial B31.18102.4 | Note W Note 18
may arise, adequate measufes shall be taken to:
a) minimize the gffect by appropriate design, e.g. Partial B31.1§102.4
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disconnection

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
b) permit replacdment of parts which are most Partial Boiler
affected, components such
as piping and
tubing are
accessible for
replacement
c) draw attentior], in the instructions referred to None Note B Note 3
in Point 3.4, t¢ measures necessary for
continued safg use.
2.8 Assemblies
Assemblies shall joe so designed that: Note X Note 19
a) the componenfs to be assembled together are Yes Part PG and
suitable and rgliable for their duty, Part PW
b) all the components are properly integrated and Yes
assembled in @n appropriate manner.
2.9 Provisions for filling and discharge
Where appropriafe, the pressure equipment shall N/A Note Y
be so designed arjd provided with accessories, or
provisions made for their fitting, as to ensure safe
filling and dischakge in particular with respect to
hazards such as:
(@) on filling:
1. overfilling or over pressurization having N/A Note Y
regard in|particular to the filling ratio}and
to vapor pressure at the reference
temperatdre
2. instability of the pressure equipment N/A
(b) on discharge: the uncontrolled-telease of the N/A
pressurized fldid;
(c) on filling or d}scharge:«nsafe connection and N/A

SAFETY DEVI

CES-REQUIREMENTS
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
2.10 Protection againsf exceeding the allowable limits
of pressure equipment
Where under reagonably foreseeable conditions, Yes PG-67
the allowable limjits could be exceeded, the through PG-
pressure equipmgnt shall be fitted with, or 73
provisions made for the fitting of, suitable
protective devicep, within an assembly.
The suitable devige or combination of such Yes PG-67
devices shall be determined on the basis of the through PG-
particular characteristics of the equipment or 73
assembly.
Suitable protectife devices and combinations
thereof comprise
(a) safety accessdries as defined in Article 2, Yes PG-67
Point 4; through PG-
73
(b) where approptiate, adequate monitoring Yes PG-60.1, PG- | Note Z Note 20
devices such gs indicators and/or alarms 60.2, PG
which enablerdequate action to be taken 60.6, PFT-47,
either automatically or manually to keep the PMB-13,
pressure equigment within the allowablg PMB-17,
limits. PEB-13, and
PEB-16
2.11 Safety accessoriep
2111 Safety accessorief shall
a) be so designeq and constructed as to be Yes PG-67
reliable and syitable<for their intended duty through PG-
and take into gccound the maintenance and 73
testing requirdments of the devices, where
applicable,
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED

PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF. COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

b) be independer

t of other functions, unless their

safety functio

cannot be affected by such

other function,

c¢) comply with the appropriate design principles
in order to obfain suitable and reliable
protection. These principles include, in
particular, failFsafe modes, redundancy,
diversity, andself-diagnosis.

Yes PG-71 and
PVG-12.3.4

Yes PG-60.3;PG-
61

Note AA

Note 21

2112

Pressure limiting|devices

The devices shall be so designed that the pressure
will not permaneftly exceed the maximum

allowable pressu
however, a short
keeping with the
7.3 is allowable,

e PS,;

Huration pressure surge in
specifications laid down in Point
vhere appropriate.

Pressure surge is limited to
10% by in 7.3 of the PED.

Yes PG-67

2113

Temperature mol

itoring devices

These devices shill have an adequate response

time on safety gr
measurement fun

unds, consistent with the
Ction.

Partial PEB-16 Note BB

Note 22

2.12

External fire

Where necessary
designed and, wh
suitable accessor
fitting, to meet da

pressure equipment shall be so
ere appropriate, fitted with

es, or provision made for their
mage-limitation requirements in

the event of external fire, having particular regard

to the intended ug

e

N/A Intended for
pressure vessels

FABRICATION

REQUIREMENTS

MANUFACTUR

ING
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components whid
resistance of the
components whid
shall be carried o
personnel accord
procedures.

h contribute to the pressure
quipment and

h are directly attached'to them
it by suitably qualified

ng to suitablé\operating

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
ESSENTIAL SAFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. S FOR PED,
(ESR) PARTIAL ANNEX 1
3.1 Manufacturing pfocedures
The manufacturef shall ensure the competent Yes PG-75
execution of the provisions set out at the design through:RPG-
stage by applying the appropriate techniques and 82
relevant procedures, especially with the view to
the aspects set out below.
311 Preparation of th¢ component parts
Preparation of th¢ component parts (e.g., forming Yes PG-11, PG-
and chamfering) ghall not give rise to defects or 75 through
cracks or changeg in the mechanical PG-82, PW-
characteristics likely to be detrimental to the 29, and PW-
safety of the prespure equipment. 33
3.1.2 Permanent joininfy
Permanent joints fand adjacent zones shall be free Yes PW-29 and
of any surface or|internal defects detrimental to PW-33
the safety of the gquipment.
The properties offpermanent joints shall meet the Yes PW-5.4 and Note CC
minimum properties specified for the materials to PW-28
be joined unless ¢ther relevant property values
are specifically tgken into account in the design.
For pressure equipment, permanent joining.of PW-28
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extent which wol
pressure equipme

Id impair the safety of the
nt, suitable heat-treatment shall

be applied at the fppropriate’stage of

manufacture.

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL SAFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1

For pressure equipment in categories I, 111, and

1V, operating progedures and personnel shall be
approved by a competent third party which, at the
manufacturer’s dfscretion, may be:

(@) a notifipd body, See harmonized standard None Note 23

EN I1SO 15607 for welding
procedure qualifications
(b) A third|party organization recognized None
by a Member Btate as provided in Article 20.

To carry out thesg approvals the third party shall None Note 24
perform examinafions and tests as set out in the
appropriate harmpnized standards or
equivalent examipations and tests or Partial PW-28

must have them gerformed. Partial PW-28

3.13 Non-destructive tests

For pressure equipment, non-destructive tests of Yes PW-51 and Note 25
permanent joints ghall be carried out by suitable PW-52

qualified personngl.

For pressure equipment in categories 11 and IV Partial
the personnel shall be approved by a third party

organization recognized by a Member State

pursuant to Article 20.

3.14 Heat treatment

Where there is a fisk that the manufacturing Yes PW-38 and

process will change the material properties to an PW-39
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL SAFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
3.15 Traceability
Suitable procedufes shall be established and Yes PG-77, RG:
maintained for idpntifying the material making up 90.1.6, PG-
the components df the equipment which 90;:1.7¢7and
contribute to pregsure resistance by suitable App. 302.4
means from receipt, through production, up to the
final test of the manufactured pressure
equipment.
INSPECTION REQUIREMENTS
3.2 Final assessment
Pressure equipmgnt shall be subjected to final Final inspection plus proof
assessment as degcribed below: test
321 Final inspection
Pressure equipmgnt shall undergo a final Yes PG-90.1.13, Note 26
inspection to assgss visually and PG-99.2
by examination of the accompanying documents Partial PG-90, PG-
compliance with the requirements of the 1121 and
Directive. Tests darried out during manufacture App. A-350
may be taken intq account through A-
357
As far as is necessary on safety grounds, the final Yes PG-90, PG-
inspection shall be carried out internally and 93
externally on evely part of the equipment;\where
appropriate in thg course of manufacture.(€.g.
where examinatign during the final inspection is
no longer possiblp).
3.2.2 Proof test
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
Final assessment fof pressure equipment shall Yes PG-99 Note DD
include a test for the pressure containment aspect,
which will normdlly take the form hydrostatic
pressure test at a pressure at least equal, where
appropriate, to the value laid down in Point 7.4.
For category | sefies produced equipment, this N/A Sect. | has no
test may be perfoymed on a statistical basis. provisions for
series produced
boilers
Where the hydrogtatic pressure test is harmful or Yes B31.1 Sect. B31.1 allows for
impractical, othel tests of a recognized value may 137 alternatives to
be carried out. Fqr test other than the hydrostatic hydro testing,
pressure test, addjtional measures, such as non- Sect. | does not.
destructive tests gr other methods of equivalent
validity, shall be ppplied before those tests are
carried out.
3.23 Inspection of safdty devices Yes PG-90.1.14, Note Z
PG-90.1.15,
For assemblies, the final assessment shall also and PG-
include a check of the safety devices intended to 112.2.8
check full compliance with the requirements
referred to in Poift 2.10.
3.3 Marking and labgling

In addition to the|CE marking referred to in This can be on
Articles 18 & 19 pnd the information to be one or more
provided in accorfdance with Article 6(6)-and nameplates.
Article 8(3) of th¢ PED, the following
information shall|be provided:
(a) For all pressufe equipment: Yes PG-106 Note EE Note 27
1. the name and pddress ot ether means of through PG-

identification pf the manufacturer and, where 111

appropriate, of histauthorized representative

established within'the European Community;
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED
PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

2. The year of m

3. Identification
according to i
batch identifig

4, Essential max
limits;

(b) Depending on

hnufacture,

pf the pressure equipment

S nature, such as type, series or
ation and serial number,
mum/minimum allowable

the type of pressure equipment,

further inform
installation, o
applicable, mg
inspection, su
1. the volume
L,

2. the nomina

3. the test pres

ation necessary for safe
eration or use and, where
intenance and periodic

h as:

[V of the pressure equipment in

size for piping DN,
sure PT applied in bar and date,

4. safety devqge set pressure in bar,

5. output of tl

pressure equipment in kW,

Yes

Yes

Yes

None

PG-106
through PG-
111
PG-106:4.1

PG-106.4.1

Serial number on
stamping plate.

Generally not
required in Sect.
I

Note 27

6. supply voltdge in V (volts),

7. intended us|
8. filling ratio

b

N kg/L,

9. maximum fflling mass in kg,

10. tare mg
11.  the flui

(c) where neces
pressure equ
misuse whid
occur.

5s in kg,
[ group;

sary, warnings fixed to the
ipment drawing attention to
h experiencé has shown might

None

Not included in
Sect. |
requirements.

Note 28
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PED REQUIREMENTS RELATED ASME SECTION I REQUIREMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

ANNEX |
ESSENTIAL $AFETY REQUIREMENTS
(ESR)

YES,
NONE,
PARTIAL

PED

PAR. COMMENTS

CODE REF. COMMENTS

PG-106 Sect. | does not Note 29
cover CE

marking.

The information feferred to in Points a, b, and ¢ Partial
of Annex | shall Ipe given on the pressure
equipment or on & data plate firmly attached to it,

with the followinp exceptions:

1. where applicaple, appropriate documents may Yes PG-106.8.2

be used to avg
individual par

id repetitive marking of
s such as piping components,

intended for tie same assembly. This applies

to CE markin
referred to in

. where the pre

e.g., accessori
(b) may be gi
pressure equif

. labeling or oth

for the mass t
referred to in
for the approp

and other marking and labeling
his Annex;

sure equipment is too small,
s, the information referred to in
en on a label attached to that
ment;
er adequate means may be used
be filled and the warnings
c), provided it remains legible
riate period of time.

Yes

None

and PG-109

PG-106.8.2

Refers to the
permanence of
warnings affixed
to the boiler

3.4

Operating instrug

(a) When pressur

tions

P equipment is placed on the

market, it shall be accompanied, as far as

relevant, with
containing all
relating to:

instructions for the user,
the necessary safety information

1. mounting i
pieces of p
2. putting int

the pressure e
Point 3.3, wit

cluding assembling of different
ssure equipment,
service,

including checks by the user.

(b) Instructions shall coverinformation affixed to

uipment in accordance with
the exception of serial

None

Note B

identification,

and

Note 3
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED
PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

shall be acco

panied, where appropriate,

By the technidal documents,

drawings, and|diagrams necessary for a full
understanding| of these instructions;

(c) If appropriate| these instructions must also

refer to hazards

arising from
1.3 and partic
accordance w

isuse in accordance with Point
ilar features of the design in
th Point 2.2.3.

MATERIAL REQUIREMENTS

MATERIALS

Materials used foy the manufacture of pressure
equipment must fpe suitable for such application
during the schedyled lifetime unless replacement
is foreseen.

Yes

PG-5, PG-12,
Sect. 11, App.
6.

Note 30

Welding consumables and other joining materials
need fulfill only the relevant requirements of
Points 4.1 and 4.2(a), and the first paragraph of
Point 4.3, in an g
individually and

bpropriate way, both
n a joined structure.

Yes

PW-5.4, Sect.
Il, Part C.

Note 31

41

Materials for pre

(a) Have appropr|

conditions wh
are reasonably
conditions, an
sufficiently du
and tough.

Where approg
materials shal

of Point 7.5.

surized parts must:

ate properties for all operating
ch

foreseeable and for all test

i in particular they)should be
ctile

riate, the.characteristics of the
comply-with the requirements

As general rules, with the
option of providing an
equivalent overall level of
safety.

See PED Sect. 7.5

Partial
Partial

Partial

Partial
Partial

PG-5 through
PG-12, Sect.
Il, Parts A, B,
C,D.

PG-5 through
PG-12

For Sect. |
applications,
brittle-type

fracture isnot a

Note 32

Note 33
Note 34

60



https://asmenormdoc.com/api2/?name=ASME PTB-11 2017.pdf

PTB-11-2017: Guide for ASME BPVC Section | Stamp Holders

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
Moreover, dug care should be exercised in Partial Sect. Il, Parts~ | “significant failure
particular in sglecting materials in order to A, B, C, D mode.
prevent brittlettype fracture where necessary;
where for spegific reasons brittle material has Yes PG-8,RG-11
to be used apgropriate measures must be
taken;
(b) Be sufficiently chemically resistant to the Partial PG-5, Note 1, | Note FF Note 32
fluid containefl in the pressure equipment; PG-6, PG-7,
PG-8 and PG-
9
the chemical gnd physical properties necessary Partial Sect. Il, Part Note FF
for operationaj safety shall not be significantly D, App. 5, 6.
affected withip the scheduled lifetime of the
equipment;
(c) Not be signififantly affected by aging; Partial Sect. II, Part Note 32
D, App. 5, 6.
(d) Be suitable for the intended processing (Fabrication) Yes PG-6, PG-7,
procedures; PG-8, PG-9
(e) Be selected inforder to avoid significant Yes PW-5, PW-28
undesirable efffects when the various materials and PW-39
are put together.
4.2 The pressure equ|pment manufacturer shall: Yes Sect. Il Part Note 32 and 34
(a) define in an appropriate manner the values D, App.1
necessary for the design calculations referred
to in Point 2.2.3 and
the essential characteristics of the materials Partial
and
their treatment referred to in Point'4.1; Partial
(b) provide in his|technical docimentation Note 35
elements relatjng to compliance with the
material speciI[ication of¢he Directive in one
of the following forms:
1. by using materials'\which comply with None
harmonized stdndards
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quality-assurancq
competent body §
Community and

assessment for m
the manufacturer

system, certified by a
stablished within the

aving undergone a spegific
hterials, certificates issued by
are presumed to gertify

conformity with felevant requirements of this

section.

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL SAFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
2. by using materials covered by a European None
approval of{pressure equipment materials in
accordance|with Article 15,
3. by aPMA, Performed by the NB for None
category Ill and 1V vessels
(c) For pressure dquipment in categories Il and None Note 36
1V, particular pppraisal as referred to in the
third indent of (b) shall be performed by the
notified body Jn charge of the CA procedures
for the pressufe equipment.
4.3 The equipment manufacturer shall take Yes PG-77, App.
appropriate measpires to ensure that the material A-302.4
used conforms to|the required specification.
In particular, dochmentation prepared by the Yes PG-77, App.
material manufagturer affirming compliance with A-302.4
the specification ghall be obtained for all
materials.
For the main predsure bearing parts of equipment Partial PG-77, App. Note 37
in categories Il, I}1, and IV, this shall take the A-302.4
form of certificatp of specific product control.
Where a material|manufacturer has an appropriate None Note 38

SPECIFIC REQ
PRESSURE VE

UIREMENTS FOR HEATED
SSELS

SPECIFIC PRES]

SURE EQUIPMENT

REQUIREMENT

S
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
In addition to the|applicable requirements of
Points 1 to 4, the[following requirements apply to
the pressure equipment covered by Points 5 and
6.
5 FIRED OR OTHERWISE HEATED PRESSURE Note HH
EQUIPMENT WJITH RISK OF
OVERHEATING AS REFERRED TO IN
ARTICLE 4(1)
This pressure eqyipment includes: Scope statement
a) Steam and ho{ water generators as referred to Partial Preamble Sect. | does not
in Article 4([L)(b), such as fired steam and cover vessels in
hot-water bdilers, superheaters and which steam is
reheaters, whste-heat boilers, waste generated for
incineration|boilers, electrode or immersion- internal use such
type electricplly heated boilers, pressure as pressure
cookers, toggther with their accessories and cookers.
b) Process heatirlg equipment for other than Partial Preamble Unfired steam
steam and hot|water generation falling under boilers can be
Art. 4(1)(a), spich as heaters for chemical and built to either
other similar grocesses and pressurized food- Sect. | or Sect.
processing eqyiipment. VIIL.
This pressure eqyipment shall be calculated, Yes Part PG
designed, and corpstructed so as to avoid or to
minimize risks of a significant loss of
containment fron} overheating.
In particular it miist be ensured, where.applicable,
that:
(a) appropriate means of protection<re provided Yes PG6-60 and
to restrict opefating parameters/such as heat PG-61
input, heat take-off and,where applicable,
fluid level so gs to avoidiany risk of local and
general overhgating,
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vortices; the r

levant)parts of 2.7 are

applicable;

PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
(b) sampling poirjts are provided where required Yes PG-59.3 and
to allow evalugtion of the properties of the PG-59.4
fluid so as to gvoid risks related to deposits
and/or corrosipn.
(c) adequate proMfisions are made to eliminate Yes PG-593
risks of damage from deposits,
(d) safe removal pf residual heat after shutdown None Normally provided
are provided, for by boiler
designers
(e) steps are taken to avoid a dangerous None Normally provided
accumulation pf ignitable mixtures and for by boiler
combustible spibstances and air, or flame designers
flowback.
6. PIPING AS REFERRED TO IN ARTICLES Internal and external piping Note I Note 39
4.1(c) of the PED comprising the complete
boiler system
Design and constfuction must ensure: Yes PG-27.2.2,
PG-58
(a) that the risk of overstressing from Yes PG-59.1.2;
inadmissible free movement or excessive B31.1 8119,
forces being produced, e.g., on flanges, 120, 121 and
connections, Hellows, or hoses, is adequately 12211
controlled by means such as support,
constraint, anghoring, alignment, and pre-
tension;
(b) that where thdre is a possibility of Yes PG-58.3.7
condensation pccurring inside pipes for. and PG-59.4;
gaseous fluidd, means are provided for B31.1
drainage and flemoval of deposits) from low §’s 101.5.1
areas to avoid|ldamage from wvater hammer or and 122.1.5
corrosion.
(c) that due consifleration, i§ given to the potential Yes PG-59.2;
damage from furbulence-and formation of B31.1§102.4
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED
PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

(d) that due consi
fatigue due to

(e) that, where fl

deration is given to the risk of
\vibrations in pipes;

ids of Group 1 are contained in

the piping, ap

ropriate means are provided to

isolate “take-qff” pipes the size of which
represents a significant risk;

() that the risk of inadvertent discharge is
minimized; thp take-off points must be clearly
marked on thg permanent side, indicating the
fluid containefi;

(9) that the positipn and route of underground
piping is at legst recorded in the technical

documentatio
inspection, or

to facilitate safe maintenance,
repair.

Yes

N/A

N/A

None

PG-59.1.2;
B31.1
§101.5.4.and
App,D

Note 40

Note 41

QUANTITATIV

E REQUIREMENTS

SPECIFIC QUA
FOR CERTAIN

NTITATIVE REQUIREMENTS
PRESSURE EQUIPMENT

The following pr
However, where

pvisions apply as a general rule.
hey are not applied, including

in cases where mhterials are not specifically

referred to and ng
applied, the man
appropriate meas
an equivalent ovg
This section is an
provisions laid d
the essential requi
pressure equipmg

harmonized standards are
facturer must demonstrate that
res have been taken to achieve
rall level of safety.

integral part of Annex(T:\The
wn in this section supplement
rements of Sect.{l'to'6 for the
nt to which théy apply.

Manufécturer can depart
from-theSe quantitative
requirements, but it will
have to prove to the NB that
an equivalent level of safety

is achieved.

Note 42

7.1

Allowable stress

S

Note 43

7.1.1

Symbols
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED
PAR.

ESSENTIAL

ANNEX |
SAFETY REQUIREMENTS
(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL
CONSIDERATION
S FOR PED,
ANNEX 1

Re n, yield limit, i
calculation tempg

a) upper flow lin
upper and Ig

b) the 1.0% proo
non-alloyed al

c) the 0.2% proo|

Rm 120 indicates thy
strength at 20°C

Rm 1 designates tff
calculation tempd

hdicates the value at the
rature of:

it for a material presenting

wer flow limits,

f strength of austenitic steel and
uminum

f strength in other cases.

e minimum value of the ultimate

e ultimate strength at the
rature.

These quantitative
requirements have been
reincorporated in the
previous sections.

7.1.2

The permissible
predominantly st
outside the range
must not exceed

eneral membrane stress for
tic loads and for temperatures
in which creep is significant
he smaller of the following

values, according to the material used:

Included in Fig. 12-2: Q1 of
this Guide

Yes

Sect. I, Part
D, Table 1A
and App. 1.

Note GG

Note 44

a) in the case of
normalized
excluding fi
treated steel

b) in the case of

1. if

ferritic steel including
normalized rolled) steel and

ne grain steel and specially heat-
2/3 of Rer and 5/12 of Rm 120;
pustenitic steel:

ts elongation after rupture

exceeds 30%, 2/3 of Re it

2. or
el

alternatively, and if its
ngation after rupture_ éxceeds

39%, 5/6 of R er, ard“/3 of Rm 20;

c) in the case of

non-alloy or low alloy cast steel,

10/19 of Re gnd 1/3 of Ri70;

d) in the case of
e) in the case of

hluminum2/3 of Rex;
hluminum alloys, excluding

precipitation Hardening alloys, 2/3 of Ret and

5/12 of Rm r20.

Note 45
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PED REQUIREMENTS

RELATED ASME SECTION I REQU

IREMENTS

PED

PAR.

ESSENTIAL

ANNEX |

BAFETY REQUIREMENTS

(ESR)

COMMENTS

YES,
NONE,
PARTIAL

CODE REF.

COMMENTS

ADDITIONAL

CONSIDERATION

S FOR PED,
ANNEX 1

7.2

Joint coefficients

For welded joints
exceed the follow
a) for equipment]
nondestructi
whole serieq
defects: 1,

b) for equipment

, the joint coefficient must not
ing values:

subject to destructive and

Ve tests which confirm that the
of joints show no significant

subject to random NDT: 0.85,

To be applied as a general
rule. Demonstration of an
equivalent overall level of
safety required by Annex I,
§2.2.3(b).

Also included in Fig. 12-3:
Q2 of this Guide

Yes

PG-27.4,
Note 1, PW-
11 and RW-
41

c) for equipment]
visual inspect

If necessary, the
and technologica
be taken into acc

not subject to NDT other than
on: 0.7.

ype of stress and the mechanical
properties of the joint must also
unt.

Yes

PG-39.6,
PFT-12.2,
and PWT-11

7.3

Pressure limiting
pressure vessels

The momentary
2.11.2 must be kg

allowable pressute.

devices, particularly for

ressure surge referred to in
pt to 10% of the maximum

Yes

PG-67.2

PG-67.2 limits
this to 6%.

7.4

Hydrostatic test

ressure

For pressure ves
referred to in 3.2

Els, the hydrostatic test pressure
P must be no less than:

a) that correspon

ding to the maximum-loading to

which the ptessure equipmentnay be
subject in service, taking into/account its
maximum allowable pressure and its
maximum allowable‘temperature, multiplied
by the coefficient1,25, or

b) the maximum|alfowable pressure multiplied

Included in Fig. 12-4:Q3 of
this Guide.
See 7.2.1.3.3 of this Guide.

Yes

Yes

PG-99

Note DD

by the coefficlent-t#3;whicheveristhe

greater.
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PED REQUIREMENTS RELATED ASME SECTION TREQUIREMENTS
PED ANNEX | YES CONSIDERATION
ESSENTIAL $AFETY REQUIREMENTS COMMENTS NONE, CODE REF. COMMENTS
PAR. (ESR) PARTIAL S FOR PED,
ANNEX 1
7.5 Material characteyistics
Unless other valdes are required in accordance Yes Note 34
with other criterig that must be taken into
account, a steel ig considered as sufficiently
ductile to satisfy #1.1(a) if, in a tensile test carried
out by a standard|procedure, its elongation after
rupture is no less|than 14% and
its bending ruptufe energy measured on an ISO V Partial 27 Jis not Note 33
test-piece is no less than 27 J, at a temperature no specified in
greater than 20°{ but not higher than the lowest ASME Section I.
scheduled operating temperature

Note: Any reference to the Code in this table or its notes means ASME Boiler and Pressure Vessel Code, Section I.

N/A = not applicable.
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Notes in Fig. 12-1 of this Guide on ASME Section | Requirements

A

ASME BPVC Section I (the Code [3]) is based on “design by rule.” It requires the use of the design
rules provided in the Code. Other methods may be used only if no rules are provided in the Code.

ASME BPVC Section | does not require manufacturers to issue operating instructions or warnings
regarding potential hazards or misuse of pressure equipment. The PED requires the manufacturers to
provide such instructions; see Notes 3 and 4.

ASME BPVC Section | includes requirements for new construction and therefore only includes

considerations for in-service degradation that can be anticipated by the designer. The user is genefally
responsible for operating the equipment within the limits of those considerations, which, although not
A requirement of ASME BPVC Section |, are commonly provided to the user by the boiler
manufacturer.

Safety factors are built into the ASME BPVC Section | allowable design stresses, ligament efficiengies,
joint efficienciess/NDE requirements, etc. The Code does not include margins for in-senvice
degradation.

IASME BPVC Section I does not specifically address decomposition of uastable fluids.

IASME BPVC Section | recognizes the need for fatigue analysis in gyclic service, but does not have
rules on how to perform fatigue analysis. ASME BPVC Section J does require consideration of cyclic
and dynamic loading in design of pressure equipment, if appropriate (PG-22). In base load cases, $uch
loadings do not exceed the limits given in PG-22 and are not asignificant failure mode in power bojlers
covered by ASME BPVC Section I. For two shift or load following operation, then detailed fatjgue
pnalysis of critical components may be necessary. In-these cases, established documented metiods
should be used to determine fatigue degradation.

ASME BPVC Section I does not have a direct limit on plastic strain, but other limits indirectly control
this, such as those defining establishment of allowable stresses in the creep range.

IASME BPVC Section | requirements take-into account experience demonstrating that welded jgints
exempted from NDE by ASME BPVE Section | have given safe and reliable service. (PW-11.1). INote
that the joint factor applied by ASME BPVC Section | does not apply to tube welds, wher¢ no
volumetric NDE is required by¢«tASME BPVC Section I. Because the practice in Europe is to perform
10% RT on tube welds, some-notified bodies may require some percentage of NDE to be performed.

Corrosion must be taken into account in ASME BPVC Section | by the Code design requirements for
A particular boiler or-eomponent (PG-27, 4.3). Creep is taken into account by the Code design Qasis
for establishing theallowable stresses in the creep range. The Code design in the creep range is based
on average stress-to cause rupture in 100,000 hours. That number is intended as a base criterion for
design, and do€s not imply that the equipment is only intended for use up to 100,000 hours, becguse
IASME BRVE Section I’s use of conservative design margins provides for a much longer service [life.
This isdémonstrated by the successful service history of ASME BPVC Section | equipment. Design
hours of operation at specified temperatures should be based on the manufacturer’s experience|and
caleulations.

ASME BPVC Section I does not require design for specific hours in the creep range, nor specific
number of cycles at specified stress levels. PG-22, requires consideration of cyclic loads in the design
but, because of their low impact on boiler failure modes, only when their magnitude exceeds 10% of
the allowable working stress on the component.

ASME BPVC Section I does not require the design corrosion allowance to be shown on the Data Report
for in-service use. To comply with Annex I, §2.6, this information must be provided to the end user in
the operating instructions.
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X

BB.

ASME BPVC Section | does not address design for transport or handling loads. However, provis

ions

are given in PG-55 for attachment of supports and attachment lugs to the pressure-retaining boundary.

. PG-90.1.5 of ASME BPVC Section | requires witnessing the tests and approval of the test results by

the Al, but not necessarily acceptance of the test program by the Al prior to testing. All of these

functions would be the responsibility of the NB.

ASME BPVC Section | Appendix A-22 is written to consider leakage to be failure by rupture.
threshold for sufficient leaks in the context of the PED is therefore zero.

The

In the context of ASME BPVC Section | Appendix A-22, deterioration is defined as excessive st
The thresholds for such are defined in Appendix 22.

These requirements are included in ASME BPVC Section | Appendix A-22. Appendix 2
conservative in that the proof test pressures are based on test temperature rather than de
temperature, requiring the application of a higher level of stress.

IASME BPVC Section I provides partial coverage of the items listed in Annex,1;°82.3. See Note 1

IASME BPVC Section I only addresses this aspect for firing doors in water tube’boilers (PWT-14).
requirements for access doors to be fitted with devices “to ascertain that thé opening will not presq
hazard” or to prevent from opening quick opening closures when the pressure or temperature of
fluid may present a hazard is something that boiler manufacturers”already provide for. The
requires that this practice be documented.

IASME BPVC Section | provides for inspection openings large enough for physical access to the intg
of the boiler, as well as for handholes when such access is\not practical.

IASME BPVC Section | and B31.1 [6] address drains@nd venting of all boiler and piping compong

Water hammer and piping system reactions such-as thermal expansion and contraction are addressq
IASME BPVC Section | and B31.1. Uncontralled chemical reactions are partially addressed in A§
BPVC Section I.

IASME BPVC Section | does not specifically address vacuum vents as vacuum conditions do
hormally exist in boilers.

Erosion is addressed in B31.1, Sect. 104.

IASME BPVC Section | isra system code, so it does address assemblies in its inherent requirement
various boiler componentsand how they are connected.

This requirement is~primarily aimed at pressure vessels and how they are filled and emptied. AS
BPVC Section L.do&s not require accessories “to assure safe filling and discharge” with respect td
hazards listed<in-Annex I, 82.9, and for the most part, these requirements do not apply to boilers.

IASME BRVC Section | has specific requirements for monitoring devices, such as gage glasses, W
level indicators, and low water cutoffs referred to in Annex | §2.10(b). PG-90.1.15 requires the A
verify,that all required safety accessories are installed in compliance with the requirements of A

ain.
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BRVC Section |. Each boiler constructed to ASME BPVC Section | must be provided with a cop

of

Data Report Form P-7 which records all required safety valves, or for boilers provided with a single

safety valve, this must be documented in the remarks section of Data Report Forms P-2 or P-3.
PG-112.2.8.

See

Fail-safe modes, redundancy, diversity, and self-diagnosis are addressed in ASME BPVC Section

l. See Note 21.

The response time of temperature monitory devices is not specifically addressed in ASME BPVC

Section I.
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CC.

DD.

EE.

FF.

GG

HH

ASME BPVC Section | requires the minimum tensile properties of the weld metal to meet the
specified minimum tensile properties of the base metal. See ASME BPVC Section I, Part D, Table

1A[4].

ASME BPVC Section |, PG-99 requires a hydrotest pressure of 1.5 times Maximum Allowable

Working Pressure (MAWP), which exceeds the value given in Annex I, §7.4. PG-99. Secti
also limits the amount of stress on any component in the boiler system.

on |

The ASME BPVC Section | requirements for marking of boilers, components, and safety valves

araincludad in DG 1068 thratah DG 111 Tha raaiiiramante faor NData Danarte ara imecliidad DG 1 12
e HHCra e oo oot ougH ot rHcTrequre e oo Data e portoare-HHcrotecar—o—L y

PG-113, and in Appendices A-350 through A-357. The name and address of the” v
manufacturer shall be listed in the Data Reports.

Chemical and physical properties for operational safety are implied in ASME BPV/C Sectic
Specific guidance is given in PG-5.

ASME BPVC Section | permits the use of higher design stresses when components are conta
within the boiler setting.

The scope of ASME BPVC Section I includes most of the equipment listed, except pressure coo
where steam is generated for use internal to itself, and some process‘heating equipment, which
be built to either ASME BPVC Section | or Section VIII, Divisiof-1.

The PED Annex |, 86 addresses all types of piping. Some requirements are not applicable to v
ASME BPVC Section | refers to as boiler proper piping.“¢or ASME BPVC Section | boilers
requirements of ASME B31.1 must also be used for external piping, and the appropriate parag
references in B31.1 are shown in the Code Reference column of section 12 of this Guide.
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Additional Notes in Fig. 12-1 of this Guide on Considerations for Annex | ESR:

GENERAL
Many of the recommendations contained in the following notes address requirements of the PED that are
not specifically covered in ASME Section | [3]. For the majority of these situations, the manufacturer
would be performing these activities in the normal course of equipment design. Included in the guidance
given in the following notes is information on which of those common activities need to be documented for
PED compliance.

1.

The manufacturer must perform a hazard analysis in accordance with Article 6, Annex I, Prelimi

ASME Section | has, in the past, been sufficient to demonstrate consideration of such_hazards.

that may have to be considered are:

(a) Brittle fracture,

(b) Stress corrosion cracking,

(c) Creep,

(d) Damage during transport or installation,
(e) Rapid release of high pressure fluid,

(f) Special operational hazards.

It should be noted that it is a hazard assessment that.is specified not a Hazard and Operability (HAZ
which is generally associated with a Piping and dnstrumentation Diagram (P&ID).

[The manufacturer is required to design aneghconstruct the pressure equipment to comply with al
ESR in Annex I. Annex | of the PED daesnot assign any responsibility to “User.” That makes i

has stipulated certain design considerations or fabrication requirements. For a boiler plant,

manufacturer, there is(an ‘onus on the utility to ensure that the manufacturer of equipment is g
sufficient informatien-on the operation of the plant to carry out a hazard analysis.

The manufacturer:shall prepare, as far as relevant, instructions for the User, containing the neces|
safety informafion listed in PED, Annex |, 83.4. The instructions shall include the following:

a) Marking and labeling as required by §3.3 of Annex | of the PED,

b) Installation instructions, including assembling different pieces of pressure equipment,
c),-Putting into service,

nary

Observations 3, and Annex Il of the PED [1]. Manufacturers of power boilers have always-takerj the
hazards due to pressure into consideration, but demonstration of compliance with a standard such as

The

PED requires documentation that all hazards described in Annex Il of the PED have been addregsed,
regardless of the standard used for design and construction. Typical hazards for-pressure containment

DP),

the
the

duty of the manufacturer to achieve safety and comply with the ESRs, or, document that the purchaser

the

manufacturer is normally the designer and therefore is responsible for all aspects of complying with the
PED. In cases where the design is performed by a separate organization or the utility is carrying qut a
major modification to existing equipment using a supplier who was not the original equipment

ven

sary

(@) USE,

(e) Maintenance, including checks by the User,

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

(h) Warnings to prevent the danger of misuse of the equipment,

(i) Declaration of Conformity.

72


https://asmenormdoc.com/api2/?name=ASME PTB-11 2017.pdf

PTB-11-2017: Guide for ASME BPVC Section | Stamp Holders

Most manufacturers of pressure equipment provide their customers with some degree of instructions
and service information. On boilers the operation and maintenance manuals normally cover this. The
PED requires that this practice be documented in the language of the country to which the product is
destined, or that which is specified by the purchaser, and that it includes all of the aspects contained in
Annex |, §3.4.

4. The manufacturer must also consider the following specific aspects (not specifically addressed in
ASME Section I):

a) Inform users of residual hazards

b) Prevent dangers from foreseeable misuse,

c) Take into account foreseeable degradation mechanisms,

d) Ensure safety throughout the intended life of the pressure equipment.

A checklist on the hazard assessment is beneficial. It should be noted that this iS/not a full hafard
analysis that includes the likelihood and consequences of failure. Again, most manufacturers who
construct to ASME BPVC Section | provide their customers with this type of information. The PED
requires that this practice be documented in the language of the country to which the product is destiped,
or that which is specified by the purchaser.

5. [The manufacturer must:
a) Eliminate or reduce hazards as far as it is reasonably possible;
b) Apply appropriate protection measures against hazards that cannot be eliminated,

c) Where appropriate, inform users of any residual hazards and any additional measures to be taken
to reduce risks during installation and/or use.

Consultation with the NB, considering the provisions‘of ASME Section | and its long-standing higtory
of providing for safe operation throughout thezboiler’s intended life, will provide for the first[two
aspects. The third aspect is not covered by ASME Section I, but is something that manufacturers may
already be providing to their customers ‘and which will become routine whenever their produgt is
destined for Europe.

6. [The manufacturer must provide the.necessary safeguards (e.g., temperature measuring devices, wWater
level gages and other sensors, etc.) where there is potential for misuse or improper use of the presgure
equipment. ASME Section/\contains requirements for many such safeguards, but the manufacturer
may have to supply additional information, such as wall clearances to allow access, that are not covgred
by ASME BPVC Section I. The potential for rapid startup and shutdown rates may have t¢ be
considered as being-reasonably foreseeable.

7. JAnnex | of the,PED requires consideration of decomposition of unstable fluids in the design. [This
could affect-mjanufacturers of organic vapor generators under Part PVG of ASME BPVC Sectign 1.
IASME BRMC Section | provides some guidance on handling these fluids, but the manufacturer may
have ta.document any additional considerations made.

8. JASME BPVC Section | Appendix A-22 provides for establishment of MAWP by proof testing| In

rder to \/nrify a rlncign under-the PED ||cing an nyr\nrimnnml dncign method Annex | 8224 ay
require additional test for fatigue, creep, corrosion rates, and impose additional limitations consistent
with those in the PED (e.g., hold time at temperature, number of fatigue cycles at a given stress level,
corrosion rates, etc.).

9. Manufacturers using ASME BPVC Section | can generally demonstrate that plastic strain is not a
consideration beyond that which is limited in the criteria for establishing allowable stresses in the creep
range.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Any limitations on design life from operation at the design temperature in creep range, fatigue cycles,
and corrosion allowance must be specified in operating instructions.

The design calculations must take into account supporting structures, including during transport and
handling, as appropriate. These must be documented, as appropriate. PG-55 addresses attachment of
lugs and supports, and this can be referenced in such documentation.

The manufacturer must obtain approval from the notified body (NB) responsible for the CA module, if
one exists, for the experimental test program. ASME BPVC Section | (Appendix A-22) gives guidance

na camnrahanciva tact nraaram 1neludinawwiatnaccina af tacte hv tha AL (DG QN 1 B\ Tha diffar nce
oGO P ereHS T Cte ot prograr oot g YWitne oSOt ot Byt (- o—Jo=O — o]

for PED compliance would be the presence of the NB in place of the Al.

The experimental method must take into account leakage and deterioration of pressure equipment {e.g.
corrosion). The manufacturer must consider the following aspects to ensure safe handlingand precjude
risk operation from:

a) closures and openings,

b) discharge of pressure relief blowoff,

c) access while pressure or vacuum exists in the pressure equipment,

d) surface temperature, taking into account the intended use of the egquipment,
e) decomposition of unstable fluids.

Most of these items are directed toward pressure vessels in vatious applications. ASME BPVC Sedtion
| contains design requirements for inspection openings, but-not their operation, except for firing dpors
in watertube boilers, whose operation is covered in PWT=14. B31.1 Appendix | addresses design of
safety valve discharge piping, and although Part P\/G“of ASME BPVC Section | addresses bojlers
using organic fluids as a working medium, it does not address the decomposition of the fluid ir the
pboiler. For PED compliance, the manufacturer can demonstrate that some of the above pose no hagard
due to pressure, while others can be addressed in the operation manual or with signage on the boiler
itself.

Boilers fitted with access doors must-be’equipped with automatic or manual devices enabling the user
‘to ascertain that the opening will not present any hazards.”

Provisions for safe condition-inside the boiler, where applicable, must be included in operdting
instructions.

The boiler manufacturerymust provide adequate means for venting and draining (including vactium
vents), as required-DyPED, Annex 1, 82.5 for all stages of operation and testing to avoid harmful
effects, such as water hammer, corrosion, uncontrolled chemical reaction, etc. Any drains, vent§, or
blowoff connegctions provided in addition to that required by ASME BPVC Section | and B31.1 shpuld
be documented.

IASMEBPVC Section | provides for consideration of other forms of chemical attack besides corrogion,
such.as stress induced cracking in the presence of chlorides, as required by PED Annex I, §2.6. [The
manufacturer needs to allow for and/or protect against any other types of chemical attack.

Erosion must be considered in the design, where appropriate, to meet the requirements of PED, Annex
I, 82.7. Design of boiler piping systems generally takes this into account, although it is not specifically
addressed in ASME BPVC Section I.

ASME BPVC Section | is essentially a system code taking into account the assembly of various types
of equipment and piping into a completed boiler unit. The manufacturer must make certain that all
assemblies comply with the requirements of Annex I, §2.8. (The PED defines assemblies as several
pieces of pressure equipment assembled by the manufacturer to constitute an integral and functional
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20.

21.

22.

23.
24.

25.

26.

whole.) The rules of ASME BPVC Section | taken as a whole fulfill these requirements and the
manufacturer will benefit from working with a NB that is experienced in the application of ASME
BPVC Section | to demonstrate compliance.

The manufacturer may need to consult with its NB to demonstrate that the indicators, cutoffs, and
alarms required by ASME BPVC Section | meet the requirements of PED, Annex I, §2.10.

The design of safety accessories shall comply with the requirements of PED, Annex I, 82.11, including
fail-safe modes, redundancies, diversity, and self-diagnosis. ASME BPVC Section | accomplishes this

H-several-ways-such-as-gage-glassconnections—backup-feed-pumps—duphicate-waterdevelindicajors,
and consideration that components such as tubing within the boiler setting will not pose a hazard|due
to pressure should they fail. Consultation with an NB familiar with the application of ASME BFVC

Section | will confirm that the intent of this requirement has been met.

[Temperature monitoring devices must have adequate response time, consistent with-the measurement
function. ASME BPVC Section | only requires temperature controls for electric‘holers in Part HEB.
Manufacturers who use temperature controls consider the device’s performancelcharacteristics when
choosing the appropriate device. When they are used, the requirement of PER:Annex |, §2.11.3 applies
and must be documented based on the control manufacturer’s specifications:

See PED Article 24 for requirements related to notified bodies and Atticle 13 for RTPOs.

For pressure equipment in Categories Il, 111, and 1V, welders and welding operators shall meef the
requirements of EN 1SO 9606 and qualification of welding proecedures the requirements of EN [ISO
15607 (European Harmonized Standards). The welder, welding operator, and welding proceflure
gualification shall be approved by a Notified Body or by an-approved third party organization. To darry
put these approvals, the third party shall perform (or_have performed) examinations and test as sef out
in the approved European Harmonized Standards orequivalent examinations and tests. Consultgtion
with a NB familiar with the application of ASME*BPVC Section | is necessary in this case. Seelalso
Guidelines 6/1, 6/6, and 6/12. This also applies‘to ongoing certification of welders.

NOTE: For welders, the ISO 9606 qualifieation for butt welds does not cover fillet welding without
an additional test piece.

For pressure equipment in Categories I11 and 1V, the NDE personnel shall be approved by an apprgved
third party organization recognized by a member state in the European Community. (See PED, Article
P4 for RTPOs.) Manufactuters that utilize the ASNT Central Certification Program (ACCP) to mneet
their ASME Section | NBE personnel qualification requirements may be able to benefit fronp an
arrangement betweenAmerican Society for Nondestructive Testing (ASNT) and RW-TUVY to
recognize each oth€r)s’testing programs.

NOTE: The PED does not provide any specific requirements for qualification of NDE personnel;
therefore, the)qualification in accordance with Recommended Practice No. SNT-TC-1A should be
acceptablecfor radiographic examination of Category | and 11 pressure equipment and for Categorigs 111
and IV ifvissued by an RTPO.

The manufacturer must provide the additional documentation to demonstrate compliance with the HED.

The following list should be reviewed to determine what information is covered by the manufacturer’s
ASME Quality Control (QC) manual and the AI’s duties for inspection in PG-90. Any information not
fully covered needs to be documented for PED compliance.

(a) Qualifications of NDT personnel
(b) Qualifications of welders and welding operators

(c) Welding procedure qualifications
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27.

28.

29.

30.

31.

32.

(d) Heat treat procedures and data

(e) Material approvals, certifications. and inspection documents for base metal and welding

consumables
(f) Procedures for ensuring material traceability
(9) NDT reports, including radiographic films

(h) Test reports of mechanical tests (e.g., on test coupons)

1) Reports on defects and deviations during manufacture
(j) Forming and other manufacturing procedures
k) Other technical documentation in accordance with the applicable CA Module

In addition to the CE marking, the vessel manufacturer must provide the additiehal informgtion

provided in PED, Annex I, 83.3(a) and §3.3(b), as applicable. The name and address of manufactuj
representative in the European Community is not covered by ASME Sect. |, and if the informatior
the manufacturer is insufficient, the information for the representative @ust be supplied for §
compliance. The information required by Annex I, 83.3(b) generally do€s not apply to boilers,
covered by marking and Data Report requirements of ASME BPVC<Section I. If a boiler has an
stamp nameplate, a separate nameplate will be necessary to supply‘the extra information require
the PED.

Based on the type of boiler and intended service, and only where necessary, the PED requires
warning labels be attached to the boiler giving warnings>about its potential misuse, based on
experience. (Examples of such misuse could be bypassihg safety devices, lack of maintenance of w
level indicators, etc.)

The manufacturer needs to provide the necessary CE marking and labels (where applicable
accordance with the requirements in PED, Annex |, 83.3.

The PED requires the manufacturer to select material, which is suitable for the scheduled lifetim
the vessel, therefore specific consideration must be given to various degradation mechanisms, sug
creep, fatigue, embrittlement, etc., seme of which are not addressed in ASME Section I. See Ann

materials for construction based on these considerations, even though they are not specifically statq
IASME BPVC Section I._ This practice may need to be documented for PED compliance, or consultg
with a NB familiar with.the application of ASME BPVC Section | may suffice.

The properties of permanent welded joints (weld metal and heat affected zones) must meet the reqy
minimum properties for the materials (including elongation and impact test requirements) to be jo
unless other relevant property values are specifically taken into account in the design. The ger
principlessin ASME BPVC Section | regarding selection of materials, P-numbers, and wel
procedure” qualifications all contribute to meeting these requirements. This is another case w
consSultation with an NB that is familiar with the application of ASME BPVC Section I will contri
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§’s 3.1.4, 4.1, 4.2, 4.3, 7.1, and.7.5 for additional requirements. Boiler manufacturers choose their
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to\determination of having achieved an overall equivalent level of safety.

Although it is implied by the considerations in ASME BPVC Section | when taken as a whole, some
of the materials requirements in 84.1 of Annex | are not specifically addressed in the Code, such as
aging and the materials being sufficiently resistant of fluids contained in the boiler. The PED requires

the manufacturer to be responsible for material selection for the intended service that meet

the

requirements of Annex |, §4.1(a) through 8§4.1(e). Boiler manufacturers choose their materials for
construction based on these considerations, even though they are not spelled out in ASME BPVC

Section I. This practice may need to be documented for PED compliance.
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33.

34.

35.

36.

37.

Annex |, 87.5 requires materials to have minimum average impact test value of 27 J (20 ft-1b) at 20°C
(68°F) but no higher than the lowest scheduled operating temperature. For ASME BPVC Section |
boilers, the operating range is not near the transition temperature. Note: The previous EC’s Working
Group “Pressure” (WGP) Guideline 7/17 states that specified impact properties are not required for
steel grades: “When selecting ductile materials that are not subject to ductile/brittle transition at the
foreseeable conditions the equipment will be exposed to.” The Guideline also states, “Where the
application of these rules indicate that the material will not behave in a brittle manner and all aspects
of the chosen design code have been followed, sufficient confidence is gained in the behavior of the

A . s o et . eed
to be taken into account.” The Guideline 7/17 then goes on to list additional considerationssugh as
full range of the chemical analysis, the extreme mechanical properties, etc.

Materials will only be approved if they have the following properties, or if an equivalent level of sgfety
can be demonstrated:

It may be necessary to demonstrate that the hydrotest temperature is above the brittle transition
temperature to support decisions described in this note.

a) Have appropriate properties for all foreseeable operating and test conditions
b) Are sufficiently ductile (14% minimum elongation for steel)

c) Are sufficiently tough (27 J minimum average for steel) at 209C (68°F), or at the lowest operdting
temperature.

In the case of ASME BPVC Section |, its long histery,of boilers with safe service life cap be
demonstrated through consultation with an NB that is-familiar with the application of ASME BRVC
Section |.

Materials must conform to one of the following;
a) Materials that are specified in a European harmonized product standard.
b) Pressure equipment materials that are-covered by an EAM.

c) Materials that are issued with a PMA, for equipment in Category Ill and IV.

NOTE: In 2001, the European-Commission determined that on the basis of Article 11 of Diredtive
07/23/EC (now 2014/68/EU); 85, no EAMSs would be issued covering materials for which there exists
or is under development) a harmonized European material specification. ASME’s attempts to progess
EAMs for SA materials were all rejected on this basis. Therefore, the only way to use ASME SA
materials in ASME\BPVC Section | boiler construction intended for CE marking is to perform PMAs
for each material> Notified bodies are issuing PMAs to manufacturers of ASME equipment basefl on
their long history of safe service when used in compliance with the appropriate ASME BPVC section.
Repeated, use of the same material grade in subsequent jobs can be achieved with PMAs based on
previgus approvals, easing the process.

Ifithe’boiler is classified in Category 111 or Category 1V, the PMA of the material must be approvefl by

ne NB In charge oT the CA proceaure Tor that botler.

The manufacturer must ensure that the material conforms to one of the appropriate specifications and
is supported by appropriate certification:

(a) For main pressure parts in Categories 11, I11, and IV the test certificates shall be in accordance with
EN 10204, Types 3.1 or 3.2. Type 3.2 certificate is alternative if the materials manufacturer does
not have an appropriate quality system. (NOTE: Certificates of Compliance required by ASME
material specifications may not be completely acceptable and may need to be augmented.)
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38.

39.

40.

41.

42.

43.

44,

45,

(b) Certificates of Type 2.2 are acceptable for Category | equipment.

(c) Certificates of Type 2.2 are acceptable for welding consumables for pressure equipment in all
categories.

(NOTE: See Section 8.5 of this Guide for the types of EN 10204 material certificates required for
material used in boilers, depending on hazard category.)

If the material manufacturer holds accredited certification 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 boiler manufacturer is responsible for determiping
the certification requirements.

NOTE: ISO is not referenced in the PED; it just states "competent body," therefore 1SO lor andther
quality system is acceptable. The Materials Manufacturer must have undergone a specific assessment
for materials, not just systems.

IASME BPVC Section | contains requirements for piping within the boiler properas defined in Fig.|PG-
58.3.1 and Fig. PG-58.3.2. Those figures also define the limits of Boiler External Piping, the depign
and construction rules for which are contained in ASME B31.1, Power Piping. PED compliancg for
the completed boiler will be demonstrated by using the combination 0f~ASME Section | and ASME
B31.1 to meet the ESRs for piping.

Note 3 to ASME B31.1 §119.7 describes how fatigue is considered in the stress intensification fagtors
of Appendix D. Manufacturers may have to describe this_in/the context of a proven history of [safe
operation of B31.1 piping systems to demonstrate compliafee with this requirement.

Neither ASME BPVC Section | nor B31.1 contain reguirements for mapping of underground piging.
Such documentation would have to be furnished and-can easily be derived from plans and bluepfints
for the buried piping system.

The specified quantitative requirements apply*as a general rule. Other values may be used, buf the
manufacturer must be able to demonstrate to the NB that the appropriate measures have been takgn to
demonstrate that equivalent overall levels of safety have been achieved.

For the materials listed in Annex.1'87.1, the allowable stresses are left to the manufacturer, who ghall
demonstrate that an overall safety has been achieved. For this objective, the manufacturer may refer to
Harmonized Standards, codés,and specifications approved by the CEN Technical Committee (e.g.] EN
13345,), or may use the criteria used in ASME BPVC Section I, combined with all other aspects offthat
Code that contribute ta'the overall level of safety.

The permissible géneral membrane stresses used in the calculations shall conform to the criteria listed
in Annex |, para. 7.1 of the PED. Also, see Fig. 12-2 of this Guide. In case of the ferritic steel, inclufling
hormalized steel and excluding fine grain steel and specially heat-treated steel, the lesser of:

a) 2/30f the specified minimum yield strength (Re ), and

b) (5112 of the specified minimum ambient temperature tensile strength (Rm 120).

[  PD\ L

tr-generat-the-aHowable-gestgn-stressesH-ASMEBRAC-SectionHPart D-are-aceeptable—Hewever,
the Code allows the design stresses to be 90% of the specified minimum yield strength for certain
materials (stainless steel and some strain hardening materials). The manufacturer shall verify that the
ASME BPVC allowable design stresses meet the PED criteria in each particular case.

Note: Although not stated in Annex 1, the allowable stresses for ferritic steels also apply to fine grain
steels. (See Fig. 12-2 of this PED Guide.)

ASME Section | permits allowable stress, S < 0.9 SY, for certain austenitic stainless steels. This
exceeds the allowable stresses permitted in Annex I, 87.1.
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QUANTITATIVE REQUIREMENTS IN PED, ANNEX | TO BE APPLIED AS A GENERAL

RULE

Figure 12-2: Q1 Safety Factors for Allowable Stresses Given in Annex |, §7.1.2

Material Allowable Stress, Sa

Ferritic steel and low-alloy steel

Lesser of Re/1.5 and Rm/2.4

Fi grnin steel Allowable stre: i I D

Aurtenitic steel with A > 30% Re/1.5
Autenitic steel with A > 35% Lesser of Re/1.2 and Rm /3
Cagt steel Lesser of Re/1.9 and Rm /3
Alyminum Re/1.5

Aldminum alloys (not quenched)

Lesser of Re/1.5 and Rm /2.4

A =|elongation, %

Re 3 specified minimum yield strength at design temperature
Rm F specified minimum tensile strength at room temperature

Figure 12-3: Q2 Joint Efficiencies GivendnAnnex |, 87.2

Exfent of Examination

Joint Efficiency

100% RT or UT 1.0
Parttial examination by RT or UT and destructive testing 0.85
Vigual examination only 0.70

RT F radiographic testing
UT F ultrasonic testing

Notg: examination requirements of ASME Section t may differ from other pressure vessel codes (i.e.

134}5).

Figure 12-4: Q3 Formula for Calculating Hydrostatic Test Pressure Given in
Annex |, 87.4

EN

Tegt pressure, Pt shall be the largerof?

3)
Pt¥1.25Ps| — | and
S

Pt F 1.43 Ps
Ps ¥ maximum allowable operating pressure
St § allowable mominal design stress at test temperature

@D

w
11

allowable nominal design stress at design temperature
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13 ADDITIONAL CONSIDERATIONS FOR APPLICATION OF ASME BPVC
SECTION |, POWER BOILERS WITHIN THE SCOPE OF PED 2014/68/EU,
ANNEX |

ANNEX | ANNEX | ESSENTIAL SAFETY SE(S‘II'\./Vllll, ADDITIONAL

PARAGRARH REQUIREMENTS(ESR) : CONSIDERATIONS

REFERENCE
PRELIMINARY OBSERVATIONS

1. The obligations arising from the essential PG-11, PG-58,
requirements listed in this annex for pressure PG-59, PG-60,
equipment also apply to assemblies where the PG-67, PG-68,
corresponding hazard exists. PG-71

2. The essential requirements laid down in the Informative
directive are compulsory. The obligations laid
down in these 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 (None) The manufacturer must perform
analyze the hazards and risks in order to hazards and risks analysis in
identify those that apply to his equipment on accordance with Article 4, Articlp
account of pressure; 13 and Annex Il of the PED,

documenting many of their common
analyses.
They must then design and construct it taking (Partial) The manufacturer is required to
account of his analysis. design and construct the pressure
equipment to comply with all the
Essential Safety Requirements
(ESR) in Annex I.

4. The general requirements are tobe interpreted Foreword,
and applied in such a way as to'take account of | Preamble
the state of the art and current practice at the
time of design and manufacture as well as of
technical and economjical considerations which
are consistent withahigh degree of health and
safety protection:

1. GENERAE

11 Pressure‘equipment shall be designed, Preamble, Sect. The manufacturer must prepare
manufactured, and checked and, if applicable, Il, Part D, instructions for the user containing
equipped and installed in such a way as to App. 6 the necessary safety information in
insure its safety when put into service in accordance with Point. 3.4 of
accordance with the manufacturer’s Annex |.
instructions, or in reasonably foreseeable The manufacturer must also
conditions. consider the following aspects:

a) Inform users of residual hazaids,

b)Prevent dangers from
foreseeable misuse,

c) Take into account foreseeable
degradation mechanisms,

d) Ensure safety throughout the
intended life of the pressure
equipment.

81



https://asmenormdoc.com/api2/?name=ASME PTB-11 2017.pdf

PTB-11-2017: Guide for ASME BPVC Section | Stamp Holders

ANNEX | ANNEX | ESSENTIAL SAFETY SEST\'/VIIH‘ ADDITIONAL
PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
1.2 In choosing the most appropriate solutions, the The manufacturer must:
manufacturer shall comply with the principles
set out below in the following order:
a) Eliminate or reduce hazards as far as is Parts PG and a) Eliminate or reduce hazards as
reasonably practicable. PW far as it is reasonably practical
through adequate design and
construction,
b) Apply appropriate protection measures PG-67 through c) Apply appropriate protection
against hazards which cannot be eliminated. | PG-73, PMB-17 measures against hazards that
and PEB-16 cannot be eliminated, such as
(partial) controls and pressure relief
devices, and
d) Where appropriate, inform users of residual | (None) e) Where appropriate, inform usprs
hazards and indicate whether it is necessary of any «€sidual hazards and afy
to take appropriate special measures to additional measures to be takén
reduce risks at the time of installation to reduce risks during
and/or use. installation and/or use.
13 Where the potential for misuse is known or can | PG-60, PG-61 Thé manufacturer must provide the
be clearly foreseen, the pressure equipment (partial) necessary safeguards (e.g.,
shall be designed to prevent danger from such temperature measuring devices,
misuse or, water level gages and other sensqrs,
etc.) where there is potential for
misuse of the pressure equipment.
if that is not possible, adequate warning (shall (None) Where necessary, the manufactufer
be) given that the pressure equipment must not must provide appropriate warnings
be used in that way. in operating instructions regardirlg
improper use of the equipment.
(See Point 3.4 of Annex 1.)
2. DESIGN
21 The pressure equipment shall be\properly Preamble, PG- The manufacturer must also
designed taking all relevant factors into 16, PG-23 consider the following factors infthe
account in order to ensure thaf the equipment through PG-38, design of the equipment:
will be safe throughout its intended life. PG-43, PG-46, a) Take into account foreseeabls
PG-52, PG- 53 degradation mechanisms,
and PW-9 b) Ensure safety throughout the
(Partial) intended life of the pressure
equipment.
The deSign shall incorporate appropriate safety | Sect. I, Part D,
coefficients using comprehensive methods App. 1
whieh are known to incorporate adequate
safety margins against all relevant failure
modes in a consistent manner.
2.2 Design for adequate strength
22|11 The pressure equipment shall be designed for PG-22
loadings appropriate to its intended use and
athar rancanahh, £ hlo anarating
atherreasenably-foreseeable-eperating
conditions. In particular, the following factors
must be taken into account:
(a) internal/external pressure, PG-27,
(b) ambient and operational temperatures, PG-21, and
PG-27
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applicable, with the requirements of
Section 7.

ANNEX | ANNEX | ESSENTIAL SAFETY SEST\'/VIIH‘ ADDITIONAL
PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
(c) static pressure and mass of contents in PG-22.1 (partial) | (Note: Traffic loads are not
operating and test conditions, generally considered to be
(d) traffic, wind, earthquake loading applicable to boilers.)
(e) reaction forces and moments which result | PG-22.2, B31.1
from the supports, attachments, piping, 8119
etc.,
Ty Corrosion, erosion, fatigue, etc. PG-27.4,Note 3, | Sect. I addresses need, not how tp
B31.1 §102.4 analyze.
(g) decomposition of unstable fluids (None) Sect. | does not specifically addrgss
decomposition of unstable-fluids
Manufacturers of organic vapor
generators under,Part PVG of Seft.
I may have to{decument any
additional ¢onsiderations made.
(h) Various loadings which can occur at the PG-22, B31.1
same time must be considered, taking into | §101.5
account the probability of their
simultaneous occurrence.
2.2|12 Design for adequate strength shall be based on: | PG-27 through Sect. | App. 22 provides for
(a) asageneral rule a calculation method, PG-53, PG-100 establishment of MAWP by progf
described in 2.2.3, and supplemented, if (partial) testing. An experimental design
necessary, by an experimental design method, as described in §2.2.4 of
method as described in 2.2.4, or Annex | may require additional tgsts
for fatigue, creep, corrosion rated,
and may have to impose additiongal
limitations consistent with those jn
the PED.

(b) an experimental design method without The manufacturer must ensure that
calculation, as described in 2.2.4, whén-the the limitations on the allowable
product of the maximum allowableypressure pressure PS and on volume V arg
PS and the volume V is less than'6,000 bar not exceeded.

x L, or the product PS x DIN({(is) less than
3,000 bar.
2.2|3 Calculation Method
(a) Pressure containment and other loading
aspects.
The allowable stresses for pressure PG-23
equipment shall be limited having regard to
reasonably foreseeable failure modes under
operating conditions. To this end, safety
factors shall be applied to eliminate fully
any uncertainty arising out of manufacture,
actual operational conditions, stresses,
calculation models, and the properties and
behavior of the material.
These calculation methods shall provide Sect. Il, Part D,
sufficient safety margins consistent, where | App. 1
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ANNEX |
PARAGRAPH

ANNEX | ESSENTIAL SAFETY
REQUIREMENTS (ESR)

SECT. VI,
DIV.1
REFERENCE

ADDITIONAL
CONSIDERATIONS

The requirements set out above may be met

by applying one of the following methods,

as appropriate, if necessary as a supplement

to or in combination with another method:
1. design by formula,

PG-27 to PG-53

2. design by analysis, Preamble
(partial)
3. design by fracture analysis. N/A
(b) Resistance
Appropriate design calculations must be
used to establish the resistance of the
pressure equipment concerned.

In particular:

(1) The calculation pressures shall not be less | PG-21, Sect. I\doés not specifically addrgss
than the maximum allowable pressures deComposition of unstable fluids
and Manufacturers of organic vapor

(a) take into account static head and dynamic | PG-22.1 generators under Part PVG of
fluid pressures and Sect. | may have to document an

(b) the decomposition of unstable fluids. (None) additional considerations made.

(c) Where a vessel is separated into PG-16.2
individual pressure containing chambers,
the partition wall shall be designed on the
basis of the highest possible chamber
pressure relative to the lowest pressure
possible in the adjoining chamber.

(2) The calculation temperatures shall allow PG-21, Note 9
for appropriate safety margins.
(3) The design shall take appropriate'account | PG-21, Note 9,

of all possible combinations of temperature
and pressure which might-arise under
reasonably foreseeable Operating conditions
for the equipment.

(4) The maximum stresses and peak stress
combinations must-be kept within safe
limits.

(5) The calculation for pressure equipment
shall utilize the values appropriate to the
properties of the material, based on the
documented data, having regard to the
provisions set out in Point 4 together with
the appropriate safety factors. Material
characteristics to be considered, where
applicable, include:

(a) Yield strength, 0.2% or 1.0%
proof strength, as appropriate, at
calculation temperature

PG-27.4, Note 2

PG-22, PG-23

PG-23 and
Sect. Il, Part D,
App. 1

PG-5, PG-23

(b) Tensile strength,

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

PG-23 and Sect.
I1. Part D,

App. 1

PG-23 and
Sect. Il, Part D,
App. 5 (Partial)
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ANNEX |
PARAGRAPH

ANNEX | ESSENTIAL SAFETY
REQUIREMENTS (ESR)

SECT. VI,
DIV.1
REFERENCE

ADDITIONAL
CONSIDERATIONS

(d) Fatigue data,

PG-22 (Partial)

Cyclic and dynamic loadings
generally do not exceed the limits
given in PG-22 and are not a
significant failure mode in power
boilers covered by Sect. I. Sect. |
does not provide guidance on how a

(e) Young’s modulus (modulus of
elasticity),

(f) Appropriate amount of plastic
strain,

(g) Impact strength,
(h) Fracture toughness,

(6) Appropriate joint factors shall be applied
to the materials properties, depending, for
example, on the type of NDT, the materials
joined, and the operating conditions
envisioned.

(7) The design shall take appropriate account
of all reasonably foreseeable degradation
mechanisms (e.g., corrosion, creep, fatigue)
commensurate with the intended use of the
equipment.

Attention shall be drawn, inche instructions
referred to in 3.4, to the‘particular features
of the design which is retévant to the life of
the equipment, for example:
(a) forcreep: design hours of
gperation at specified
temperatures,

(b) for fatigue: design number of
cycles at the specified stress
levels,

(c) for corrosion: design corrosion
allowance.

Sect. I, Part D,
App. 5
(Partial)

None
None

PG-27.4
Note:l, PW-11
andPW-41
(Rartial)

PG-22, PG-23,
PG-27 Note 3
and Sect. 11,

Part D, App. 6

Sect. I, Part D,
App. 5 (partial)

PG-22 (partial)

PG-27, Note 3
(partial)

Tatigue analysis should be
performed.

—

Sect. | does not have ‘a-direct lim
on plastic strain,but other limits
indirectly coptrolthis. Plastic strgin
is generally hot'a consideration
beyond.that which is limited in th
criteriavfor establishing allowablg
stresses in the creep range.
See’EC WG Pressure

Guideline 7/17

See EC WG Pressure

Guideline 7/17

Some partial percentage of
volumetric NDE may need to be
carried out on such joints as tube|
butts, where there is no joint factpr.

[

=

Corrosion must be taken into
account in Sect. | by the Code
design requirements for a particuflar
boiler or component (PG-27,
Note 3).

Any limitations on design life frgm
operation at design temperature i
creep range, fatigue cycles, and
corrosion allowance must be
specified in operating instructionk.
PG-22 requires consideration of
cyclic loads in the design but onlly
when their magnitude exceeds 1Q%
of the allowable working stress gn
the component.
Sect. | does not provide guidancq on
how to arrive at the design
corrosion allowance.

=)
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SECT. VI,

ANNEX | ANNEX | ESSENTIAL SAFETY DIV. 1 ADDITIONAL
PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS

(c) Stability Aspects

Where the calculated thickness does not allow | PG-22 and The design calculations must take

for adequate structural stability, the necessary PG-55 into account structural stability,

measures must be taken to remedy the situation including transport and handling of

taking into account the risks from transport and vessels and assemblies. Sect. | does

handling. not address design for transport or
handling Toads. PG-55 addresses
attachment of supports and
attachment lugs to the pressure-
retaining boundary.

2.2|14 Experimental Design Method
App. A-22

The design of the equipment must be validated,

in all 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 | (None) Thé manufacturer must obtain

to testing and accepted by the notified body approval from the notified body

responsible for the CA module, where it exists. responsible for the CA module, if

one exists, for the experimental tgst
program.

The program must define test conditions and App.~A-22.10

criteria for acceptance and refusal. and\PG-91.1.5

The actual values of the essential dimensions App. A-22.11.3

and characteristics of the materials which

constitute the equipment tested shall be

measured before the test.

App. A-22.11.1

Where appropriate, during tests,.it must be

possible to observe the critical zones of the

pressure equipment with adequate

instrumentation capable of registering strains

and stresses with sufficient precision.

The test program must include:

(a) A pressure-strength test, the purpose of App. A-22 When using the program in A-22,
whichyis'to check that, at a pressure with a the threshold for sufficient leaks jn
defined safety margin in relation to the the context of the PED is zero. In
maximum allowable pressure, the the context of Sect. I, App. A-22
equipment does not exhibit sufficient leaks the thresholds for deterioration by
or deterioration exceeding a determined excessive strain are defined in
threshold. App. 22.

The test pressure must be determined on the | App. A-22

basis of 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 App. A-22 A-22 is conservative in basing the

between the test and design temperatures.

test pressures on test temperature.
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ANNEX | ANNEX | ESSENTIAL SAFETY SEST\'/VIIH‘ ADDITIONAL
PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
(b) Where the risk of creep or fatigue exists, (None) An experimental design method, as
appropriate tests determined on the basis of described in §2.2.4 of Annex | may
the service conditions laid down for the require additional tests and impose
equipment, for instance, hold time at additional limitations consistent
specified temperatures, number of cycles at with those in the PED (hold time at
specified stress-levels, etc.; specified temperatures, number of
Tatigue CycIes at a given stress,Teyel,
corrosion rates, external damage
etc.)
(c) Where necessary, additional tests (None)
concerning other factors referred in 2.2.1,
such as corrosion, external damage, etc.
2.3 Provisions to Insure Safe Handling and
Operation
The method of operation specified for pressure | (None) For PEDCompliance, the
equipment must be such as to preclude any manufacturer can demonstrate thht
reasonable foreseeable risk in operation of the some of these pose no hazard dug to
equipment. Particular attention must be paid, pressure, while others can be
where appropriate, to: addressed in the operation manugl
or with warnings on the boiler itgelf.
a) Closures and openings PG-32 through Pressure equipment fitted with
PG-44;PFT-43, | access doors must be equipped with
PWT-14 automatic or manual devices to
(partial) enable the user to ascertain that the
opening will not present any
hazards.
Dangerous discharge of pressure relief B31.1, App. Il
blowoff, (Partial)
¢) Access while pressure or vacuumgexists in (None)
the pressure equipment,
d) Surface temperature, taking(nto account (None)
the intended use of the gquipment,
e) Decomposition of unstable fluids. (None)
In particular, the pressure equipment fitted with | PWT-14
an access door must be equipped with an
automatic or' manual device enabling the user
easily “to{asgertain that the opening will not
present any hazard.”
Furthermore, where the opening can be N/A Boilers are typically not fitted with
operated quickly, the pressure equipment must quick actuating closures
be fitted with a device to prevent it being
opened whenever the pressure or temperature
of the fluid presents a hazard.
24 Means of examination
(a) Pressure equipment must be designed and Part PG,

constructed so that all necessary
examinations to ensure safety can be carried
out.

Part PW (partial)
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ANNEX | ANNEX | ESSENTIAL SAFETY DIV. 1 ADDITIONAL
PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
(b) Means of determining the internal condition | PG-44,
of the equipment shall be available, where PWT-14, and
it is necessary to ensure the continued PFT-43
safety of the equipment, such as access
openings allowing physical access to the
inside of the pressure equipment so that
appropriate examinations can be carried out
safely and ergonomically.
(c) Other means of ensuring the safe condition | PG-44 Sect. | requires all boilers to have
of the pressure equipment may be applied: inspection openings.
1) Where it is too small for physical internal Handholes are required.
access, or
2) Where the opening of the pressure N/A Does not apply to boilers
equipment would adversely affect the
inside,
3) Where the substance contained has been N/A
shown not to be harmful to the material
from which the pressure equipment is
made and no other internal degradation
mechanisms are reasonably foreseeable.
25 Means of venting and draining
Adequate means shall be provided for draining | PG-59.4 and Any drains, vents, or blowoff
and venting of pressure equipment, where B31.18§122.15 connections provided in addition|to
necessary: that required by Sect. | and B31.1
should be documented.
a) to avoid harmful effects, such as water PG-59.1 and
hammer, vacuum collapse, corrosion, and | B31.1 §122
uncontrolled chemical reactions.
b) All stages of operations andtesting, PG-59.4 Ample drains are required for all
particularly pressure testing; must be boiler components.
considered.
¢) To permit cleaningiinspection and PG-59.3 and Blowoff connections are requireq
maintenance in-a-safe manner. PG-59.4
2.6 Corrosion or other,ehemical attack
Where neeessary, adequate allowance or PG-5.5, Note 1, The manufacturer must documengt
protectiofagainst corrosion or other chemical PG-27.4, Note 3 | Sect. | considerations for other
attackimust be provided, taking due account of | (partial) forms of chemical attack besides
th@ihtended and reasonably foreseeable use. corrosion, where appropriate, as
required by PED Annex |, Point P.6.
2.7 Wear
Where severe conditions of erosion or abrasion | B31.1 §102.4 Erosion and abrasion are generally
may arise, adequate measures must be taken to: | (partial) considered in the design of boile
and piping systems and the resul{s
must be documented.
a) minimize the effect by appropriate design, B31.1 8§102.4
e.g., additional material thickness, or by (partial)
the use of liners or cladding materials,
b) permit replacement of parts which are most | (Partial) Boiler components such as piping

affected,

and tubing are accessible for
replacement
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ANNEX | ANNEX | ESSENTIAL SAFETY SEST\'/VIIH‘ ADDITIONAL
PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
c¢)draw attention, in the instructions referred (None) The manufacturer usually prepares
to in §3.4, to measures necessary for instructions for the user regarding
continued safe use. the use of pressure equipment
containing the necessary safety
information in accordance with
Point 3.4 of Annex | and including
considerations Tor wear, Where
applicable, in accordance with Pgint
2.7.
2.8 Assemblies
Assemblies must be so designed that: Part PG and Sect. | is a system code, so it does
Part PW address assemblies in its inheren
requirements for various boiler
componénts‘and how they are
connected.
a) The assemblies to be assembled together are The-amanufacturer must make
suitable and reliable for their duty, certain that all assemblies are so
designed that they comply with the
applicable PED requirements.
b) All the components are properly integrated
and assembled in an appropriate manner.
29 Provisions for filling and discharge
Where appropriate, the pressure equipment N/A ASME Sect. | does not require
must be so designed and provided with accessories “to assure safe filling
accessories, or provisions made for their and discharge” with respect to th
fitting, as to ensure safe filling and discharge.in hazards listed in Annex |, Point 4.9,
particular with respect to hazards such as: and for the most part, these
requirements do not apply to
boilers.
(a) on filling: N/A
(1) Overfilling or_aver
pressurizatign having regard in
particular to the filling ratio and
to the.vapor pressure at the
referénce temperature,
(2) Instability of pressure
equipment
(b) on discharge: the uncontrolled release of N/A
the¢pressurized fluid;
(c) en\filling or discharge: unsafe connection N/A
and disconnection.
2.1p Protection against exceeding the allowable
limits of pressure equipment
Where under reasonably foreseeable PG-67 through Each boiler constructed to Sect.
conditions, the allowable limits could be PG-73 must be provided with a copy of
exceeded the pressure equipment must he Data Report Form P-7 which

fitted with, or provisions made for the fitting
of, suitable protective devices, within an
assembly.

The suitable device or combination of such
devices must be determined on the basis of the
particular characteristics of the equipment or
assembly.

PG-67 through
PG-73

records all required safety valves, or
for boilers provided with a single
safety valve, this must be
documented in the remarks section
of Data Report Forms P-2 or P-3.
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PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
Suitable protective devices and combination
thereof comprise:
(a) Safety accessories as defined in Point 4 of PG-67 through
Article 2. PG-73
(b) Where appropriate, adequate monitoring PG-60.1, Sect. | has specific requirements for
devices such as indicators and/or alarms which | PG-60.2, monitoring devices, such as gage
enable adequate action to be taken either PG-60.6, glasses, water level indicators, and
automatically or manually to keep the pressure | PFT-47, low water cutoffs referred\to in
equipment within the allowable limits. PMB-13, Annex |, Point 2.10(h).
PMB-17,
PEB-13, and
PEB-16
211 Safety Accessories
2111 Safety accessories shall: The design of safety accessories
must.comply with the requirements
of PED Annex |, Point 2.4.
a) Be so designed and constructed as to be PG-67 through
reliable and suitable for their intended PG-73
duty and take into account the
maintenance and testing requirements of
the devices, where applicable;
b)Be independent of other functions, unless PG-7%.and PVG-
their safety function cannot be affected by 12:3:4
such other functions;
¢) Comply with the appropriate design PG-60.3, PG-61 | Fail-safe modes, redundancy,
principles in order to obtain suitable and diversity, and self-diagnosis are
reliable protection. These principles addressed in Sect. I. Consultatio
include, in particular, fail-safe modes, with a notified body familiar wit
redundancy, diversity, and self-diagnosis. the application of Sect. I will
confirm that the intent of this
requirement has been met.
2.11L.2 Pressure limiting devices
The devices must be«so,designed that the PG-67 (Note: Allowable pressures abovp
pressure will not permanently exceed the MAWP in PG-67 should be
maximum allowable pressure PS; however, a reviewed to ensure they do not
short duratign pressure surge in keeping with exceed the PED maximum
the specifications laid down in Point 7.3 is limitation of 10% in Annex I, §7/3.)
allowablé, where appropriate.
2.11.3 Temperature monitoring devices
PEB-16 The response time of temperatur:
These devices must have an adequate response | (Partial) monitoring devices is not
time on safety grounds, consistent with the specifically addressed in Sect. I,
measurement function. except for electric boilers in Part
PEB. The manufacturer must
provide temperature monitoring
devices-that-have-adeguaterespanse
time, consistent with the
measurement function.
2.12 External fire
Where necessary, pressure equipment must be | N/A (Intended for pressure vessels)

so designed and, where appropriate, fitted with
suitable accessories, or provision made for
their fitting, to meet damage-limitation
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PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
requirements in the event of external fire,
having particular regard to the intended use.
3. MANUFACTURING
3.1 Manufacturing procedures
The manufacturer shall ensure the competent PG-75 through
execution of the provisions set out In the PG-82
design stage by applying the appropriate
techniques and relevant procedures especially
in view of the aspects set out below.
3.1 Preparation of the component parts
Preparation of the component parts (e.g., PG-11,
forming and chamfering) shall not give rise to PG-75 through
defects or cracks or changes in the mechanical PG-82, PW-29,
characteristics likely to be detrimental to the and PW-33
safety of the pressure equipment.
3.112 Permanent joining
Permanent joints and adjacent zones shall be PW-29 and
free of any surface or internal defects PW-33
detrimental to the safety of the equipment.
The properties of permanent joints shall meet PW:514, PW-28
the minimum properties specified for the and Sect. Il, Part
materials to be joined unless other relevant D, Table 1A
property values are specifically taken into
account in the design.
For pressure equipment, permanent joining of PW-28
components which contribute to.pressure
resistance of the equipment and.components
which are directly attachedto,them must be
carried out by suitably qualified personnel
according to suitable.operating procedures.
For pressure eq@ipient in categories I, 111, See PED, Atrticle 6 for obligatior|s
and 1V, operating procedures and personnel of manufactures and Article 24 for
must be approved by a competent third party requirements related to notified
whichgatythe manufacturer’s discretion, may bodies and RTPOs for approval g¢f
be: welding procedure and welder
qualifications for category I, 111
and IV pressure equipment.
(Note: The manufacturer can use
ASME welding procedure and
welder qualifications for Categony |
vessels.)
a) A notified body (None) For pressure equipment in
b) A third party organization recognized by a (None) Categories Il, 111, and 1V,
Member State as provided in Article 13. qualification of welders and
welding operators must meet the
requirements of EN 1SO 9606 and
qualification of welding procedures
the requirements of EN 1SO 15607.
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To carry out these approvals the third party (None) The welder, welding operator and
must perform examinations and tests as set out welding procedure qualifications
in the appropriate harmonized standards, or must be approved by a notified
body or an approved third party
organization. This includes the
ongoing certification of permanent
joining personnel.
equivalent tests or PW-28 (partial)
must have them performed. PW-28 (partial)
3.1J3 Nondestructive tests
For pressure equipment, non-destructive tests PW-51 and For pressure equipment in
of permanent joints shall be carried out by PW-52 Categories IlKand'lV, the NDE
suitable qualified personnel. personnel gust'be approved by ah
approved.third party organizatio
recagnized by a Member State in
the Etropean Community.
For pressure equipment in Categories Il and PW-51 and (Note: The manufacturer may us¢
1V the personnel must be approved by a third PW-52 (partial) the certification required by ASMIE,
party organization recognized by a Member Sect. | for pressure equipment in
State pursuant to Article 20. Categories | and Il for radiographic
examination.)
3.14 Heat treatment
Where there is a risk that the manufacturing P\V-38 and
process will change the material properties to PW-39
the extent which would impair the safety of the
pressure equipment, suitable heat treatment
shall be applied at the appropriate stage.0f‘the
manufacture.
3.15 Traceability
Suitable procedures shall bé established and PG-77,
maintained for identifying the material making | PG-90.1.6,
up the components of the equipment which PG-90.1.7, and
contribute to the pfessure resistance by suitable | App. 302.4
means from recéipt, through production, up to
the final testrof the manufactured pressure
equipment.
3.2 Final assessment
Pressure equipment must be subjected to the
final assessment as described below.
3.2]1 Final Inspection
Pressure equipment shall undergo a final PG-90.1.13, The manufacturer must provide
inspection to access visually and PG-99.2 documentation to demonstrate
by examination of the nnr\nmpnnying PG-00 PG-112 rnmlnli:mr‘n with the directive This

documents compliance with the requirements
of the directive. Test carried out during
manufacture may be taken into account.

and App. A-350
through A-35
(Partial)

may be covered by the
manufacturer’s ASME QC manual
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As far as necessary on safety grounds, the final
inspection must be carried out internally and
externally on every part of the equipment,
where appropriate in the course of manufacture
(e.g., where examination during the final
inspection is no longer possible).

PG-90, PG-93

and the AI’s duties for inspection in

PG-90 and shall include:

(1) Qualifications of the

NDT personnel,
(2) Qualification of
welders and weldi

ng

operators, 'L

(3) Welding progedu
qualificati@ns,

(4) Heat treat jprocedu
and data,

res

(5) Material certificajon

ahd inspection
documents for bag
metal and welding
consumables,

(6) Procedures for
insuring material
traceability,

(7) NDT reports,
including
radiographic film

(8) Test reports of
mechanical tests
(e.g., coupons)

(9) Reports on defect

and deviations

during manufactu

Forming and othe

manufacturing

procedures,

Other technical

documentation in

accordance with t

appropriate CA

module.

(10)

(1

e

©o

e

3.2)2

Proof test

Final assessment of pressure equipment must
includeatest for the pressure containment
aspect which will normally take the form of a
hydrostatic pressure test at a pressure at least
equal, where appropriate, to the value laid
down in Point 7.4.

For category | series produced equipment, this
test may be performed on a statistical basis.

PG-99

(N/A)

PG-99.3 limits the amount of str
on any component in the boiler
system, which meets the intent o
the EC’s WG Pressure
Guideline 8/2

Sect. | has no provisions for serig
produced boilers.

w

Where a hydrostatic test pressure is harmful or
impractical, other tests of a recognized value
may be carried out. For test other 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.

B31.1 8137

B31.1 allows for alternatives to
hydrotesting, Sect. | does not.
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3.2.3 Inspection of safety devices
For assemblies, the final assessment must also PG-90.1.14, PG-90.1.15 requires the Al to verify
include a check of the safety devices intended PG-90.1.15and | that all required safety accessories
to check full compliance with the requirements | PG-112.2.8 are installed in compliance with the
referred to in Point 2.10. requirements of Sect. |. Each boiler
must be provided with a copy,0f
Data Report Form P-7, or fot,
boilers provided with a sifigle ‘safety
valve, this must be documented ip
the remarks section.of'Data Repqrt
Forms P-2 or P-3.
3.3 Marking and Labeling

In addition to the CE marking referred to in
Article 18 and 19 and the information to be
provided in accordance with Article 6(6) and
Article 8(3), the following information must be
provided:

In addition to the CE marking, th
vessel‘manufacturer must providg
thé-additional information requirgd
By-PED, Annex I, 83.3(a) and
83.3(b), as applicable. This can be
on one or more nameplates.

D

(a) For all pressure equipment:

(1) The name and address or other
means of identification of the
manufacturer 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
number;

(4) Theessential
maximum/minimum allowable
limits.

PG-106¢hrotgh
PG-111

PG-106 through
PG-111
PG-106.4.1

PG-106.4.1

The name and address of
manufacturer’s representative in the
European Community is not
covered by Sect. I, and if the
information for the manufactureris
insufficient, the information for the
representative must be supplied fpr
PED compliance.

Serial number on stamping plate
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(b) Depending on the type of pressure (None) The information required by
equipment, further information necessary Annex |, 83.3(b) generally does not
for safe installation, operation, or use and, apply to boilers, or is covered by
where applicable, maintenance and periodic marking and Data Report
inspection such as: requirements of Sect. I.

(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 (None) Based on the type of equipment and
pressure equipment drawing attention to intended service, warning labels
misuse which experience has shown might shall be attached to the pressure
occur. equipment giving warnings abou

potential misuse of the pressure
equipment, based on past
experience. (Examples of such
misuse could be bypassing safety
devices, lack of maintenance of
water level indicators, etc.)

The information referred to in Points (a), (b), PG-106 (Partial) | The manufacturer needs to provigle

and (c) shall be given en the pressure the necessary CE marking and

equipment or o a data plate firmly attached to labels (where applicable) in

it, with the fotlowing exceptions: accordance with the requirements of

PED, Annex I, Point 3.3.

(1) where,applicable, appropriate documents PG-106.8.2

may be used to avoid repetitive marking and PG-109
of individual parts such as piping

components, intended for the same

assembly.

(2) where the pressure equipment is too small, | PG-106.8.2
e.g. accessories, this information may be
given on a label attached to that pressure
equipment;

(3) labeling or other adequate means may be (None) Refers to the permanence of
used for the mass to be filled and the warnings affixed to the boiler.
warnings referred to in Point (c), provided
it remains legible for the appropriate period
of time.

34 Operating instructions
(a) When pressure equipment is placed on the (None) Sect. | does not require

market, it shall be accompanied, as far as
relevant, with instructions for the user,
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containing all the necessary safety potential hazards or misuse of
information relating to: pressure equipment. Manufacturers
(1) mounting including assembling generally do provide such
of different pieces of pressure instructions; and for PED
equipment, compliance, they shall include the
(2) putting into service, information listed in Point 1.3,
@) USE, Z.2.3,Z.7, and In Point 3.4 of Anhex
(4) maintenance including checks | of the PED.
by user;
(b) Instructions must cover information affixed | (None)
to the pressure equipment in accordance
with 3.3, with the exception of serial
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 shall also (None)
refer to hazards arising from misuse in
accordance with Point 1.3 and particular
features of the design in accordance with
Point 2.2.3.
4. MATERIALS
Materials used for manufacturing of pressure PG-5 through The PED requires the manufactufer
equipment must be suitable for such PG-12, Sect. I, to select material (including bolting)
application during the scheduled lifetime App. 6 that is suitable for the scheduled
unless replacement is foreseen. lifetime of the vessel. Boiler
manufacturers choose their
materials for construction based pn
these considerations, even thougl
they are not spelled out in Sect. |
This practice may need to be
documented for PED compliancd,
or consultation with a notified bqdy
familiar with the application of
Sect. | may suffice.
Welding constdmables and other joining PW-5.4, The general principles in Sect. |
materials\need fulfill only the relevant Sect. Il, Part C regarding selection of materials, P-
requiremients of Points 4.1, 4.2(a), and the first numbers and welding procedure
paragraph of Point 4.3, in an appropriate way, qualifications all contribute to
both individually and in a joined structure. meeting these requirements. Thig is
another case where consultation
with a notified body that is famil|ar
with the application of Sect. | will
contribute to determination of
having achieved an overall
equivalent level of safety.
41 Materials for pressurized parts shall:

(a) Have appropriate properties for all
operating conditions which are reasonably
foreseeable and for all test conditions, and
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PG-5 through
PG-12, Sect. 11,

Parts A, B, C, D.

(partial)

The manufacturer of pressure
equipment is responsible for
material selection for the intended
service. The materials shall meet the
requirements of

Annex |, Points 4.1(a) through
4.1(e). Boiler manufacturers choose
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their materials for construction
based on these considerations, even
though they are not spelled out in
Sect. I. This practice may need to be
documented for PED compliance.
in particular they should be sufficiently Point 7.5 of Annex | requires
ductile and tougn. materials 1o have 14% minimym
elongation and to meet a mipimum
average value of 27 J (20 ft=Ibs) at
20°C (68°F). Consultatiop/with 4
notified body that is familiar witl
the application of Sect. | will
contribute to,determination of
having achieved an overall
equivalent level of safety.
Where appropriate, the characteristics of PG-5 through ForSect. | applications, brittle-type
the materials shall comply with the PG-12, Sect. I, fracture is not a significant failur
requirements of Point 7.5. Moreover, due Parts A, B, C; mode. Materials will be approved if
care should be exercised in particular in and D. they have the following propertidgs,
selecting materials in order to prevent (partial) or if an equivalent level of safety
brittle type fracture where necessary; where can be demonstrated. In the case jof
for specific reasons brittle material has to Sect. |, its long history of boilers
be used, appropriate measures shall be with safe service life can be
taken; demonstrated through consultatign
with a notified body that is famil|ar
with the application of Sect. I.
(b) Be sufficiently chemically resistant t0, the PG-5, Note 1, The PED requires the manufactufer
fluid contained in the pressure eguipment; PG-6, PG-7, PG- | to be responsible for material
the chemical and physical properties 8 and PG-9; selection for the intended service
necessary for operational safety shall not be | Sect. Il, Part D, The materials must meet the
significantly affected within'the scheduled App. 5,6 requirements of Points 4.1(a)
lifetime of the equipment; (partial) through 4.1(e) in Annex I. Chemjcal
and physical properties for
operational safety are implied in
Sect. I. Specific guidance is givep in
PG-5, Note 1, and may have to bp
documented.
(c) Not'be significantly affected by aging; Sect. Il, Part D, (Note: Sect. I has no specific
App. 5, 6 requirements for aging.)
(partial)
(d) Be suitable for the intended processing PG-6, PG-7, PG-
procedures; 8 and PG-9
(e) Be selected in order to avoid significant PW-5, PW-28
undesirable effects when the various and PW-39
materials are put together.
4.2 The pressure equipment manufacturer shall: PG-23 Sect. 11 Materials will only be approved f
(a) Define in an appropriate manner the values | Part D, App. 1 they have the specified properties or
necessary for the design calculations (partial) if an equivalent level of safety can

referred to in 2.2.3 and the essential
characteristics of the materials and their
treatment referred to in 4.1.
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support decisions on selecting
materials.
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(b) The manufacturer shall provide in his (None) In 2001, the European Commission
technical documentation elements relating determined that on the basis of
to compliance with the material Art. 11, 85, no EAMs would be
specification of the Directive in one of the issued covering materials for which
following forms: there exists (or is under

(1) by using materials which (None) development) an equivalent
comply with harmonized narmonized EUropean material
standards, specification. Therefore, the.only

(2) by using materials covered by a | (None) way to use ASME SA matérials iIn
European approval of pressure Sect. | boiler constructionintendgd
equipment materials in for CE marking is to perform PMAs
accordance with Article. 15, for each material for equipment ih

(3) by a particular appraisal. (None) Category Il andl V.

(c) For pressure equipment in categories Il and | (None) This becomés a problem only when
1V, a specific assessment of the PMA shall the manufacturer utilizes multiplg
be performed by the NB in charge of the notified.bodies. PMAs performe
CA procedures for the pressure equipment. by a-hotified body other than thai

being used for the equipment in
question shall be repeated.
4.3 The equipment manufacturer shall take PG-77,

appropriate measures to ensure that the App. A-302:4

material used conforms to the required

specification.

In particular, documentation prepared by the PG-77,

material manufacturer affirming compliance App. A-302.4

with the specification shall be obtained for all

materials.

For the main pressure bearing parts of PG-77, The manufacturer must ensure thiat

equipment in categories 11, I11, and 1V;this App. A-302.4 the material conforms to one of the

shall take the form of certificate.of specific (partial) appropriate specifications and is
product control. supported by appropriate
certification.
a) For main pressure parts of
pressure equipment in
Categories Il, 111, and IV thg
test certificates shall comply
with EN 10204, Types 3.1 gr
3.2

b) Certificates of Type 2.2 are
acceptable for Category |
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) For example, if the material

appropriate QA system, certified by a

manufacturer holds accredited

competent body established within the
Community and having undergone a specific
assessment of materials, certificates issued by
the manufacturer are presumed to certify the
conformity with relevant requirements of this
section.

certification to 1SO 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 requirements.
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5.

SPECIFIC REQUIREMENTS FOR
HEATED PRESSURE VESSELS

Specific Pressure Equipment Requirements

In addition to the applicable requirements of
Points 1 to 4, the following requirements apply

to the pressure equipment covered by Points 5
and 6.

FIRED OR OTHERWISE HEATED
PRESSURE EQUIPMENT WITH RISK OF
OVERHEATING AS REFERRED TO IN
ARTICLE 4 (1)

This pressure equipment includes:

(a) Steam and hot water generators as referred
to in Article 4(1)(b), such as fired steam and
hot-water boilers, superheaters and reheaters,
waste-heat boilers, waste incineration boilers,
electrode or immersion-type electrically heated
boilers, pressure cookers, together with their
accessories and where applicable their systems
for treatment of feedwater and for fuel supply,
and

(b) Process heating equipment for other than
steam and hot water generation falling under,
Article 3, section 1.1, such as heaters for.
chemical and other similar processes@nd
pressurized food-processing equipment.

This pressure equipment shall,be calculated,
designed, and constructed so as to avoid or to
minimize risks of a significant loss of
containment from ©verheating. In particular it
shall be ensured, where applicable, that:

(a) appropriate'means of protection are
proyided to restrict operating parameters
such'as heat input, heat take-off and, where
applicable, fluid level so as to avoid any
risk of local and general overheating,

(b) sampling points are provided where
required to allow evaluation of the
properties of the fluid so as to avoid risks

ralatad to danacitc and/ar corracion
Fetateeto-ae poSTHtSartr ot OO,

Preamble
(partial)

Preamble
(Partial)

Part PG

PG-60 and
PG-61

PG-59.3 and
PG-59.4

Sect; I does not cover vessels in
which steam is generated for
internal use such as pressure
cookers.

Unfired steam boilers can be built to
either Sect. | or Sect. VIII.

(c) adequate provisions are made to eliminate
risks of damage from deposits,

(d) safe removal of residual heat after
shutdown are provided,

(e) steps are taken to avoid a dangerous
accumulation of ignitable mixtures and

PG-59.3

None

None

Normally provided for by boiler
designers

Normally provided for by boiler
designers
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combustible substances and air, or flame
flowback.
6. PIPING AS REFERRED TO IN ARTICLE Sect. | contains requirements for
4(1)(c) piping within the boiler proper as
defined in Fig. PG-58.3.1 and Fig.
PG-58.3.2. Those figures also
define the Timits of boiler externgl
piping, the design and constructipn
rules for which are contaifed in
ASME B31.1, Power Piping. PED
compliance for the completed bojler
will be demonstrated*by using thg¢
combination,af ASME Sect. | anfl
ASME B31.1 to meet the ESRs fpr
piping.
Design and construction shall ensure: PG-27.2.2,
PG-58
(a) that the risk of overstressing from PG-59.1.2;
inadmissible free movement or excessive B31.1 §’s 119,
forces being produced, e.g., on flanges, 120, 121, and
connections, bellows or hoses is adequately | 122.1.1
controlled by means such as support,
constraint, anchoring, alignment, and
pretension;
(b) that where there is a possibility of PG-58.3.7 and
condensation occurring inside pipes for PG-59.4; B31.1

Vi

=9

(c) that due to consideration i$ given to the PG-59.2; B31.1
potential damage from turbulence and 8102.4
formation of vortices; the relevant parts of
Point 2.7 are applicable;
(d) that due. consideration is given to the risk of | PG-59.1.2; Note 3 to ASME B31.1 §119.7
fatigue.due to vibrations in pipes; B31.18101.5.4 describes how fatigue is conside
and App. D in the stress intensification facto:E
of App. D. Manufacturers may h
to describe this in the context of
proven history of safe operation
B31.1 piping systems to
demonstrate compliance with thi
requirement.
(e) that, where fluids of Group 1 are contained | N/A
N tNe pPIpINg, appropriate means are
provided to isolate “take-off” pipes the size
of which represents a significant risk;
(f) that the risk of inadvertent discharge is N/A

minimized; the take-off points must be
clearly marked on the permanent side,
indicating the fluid contained;
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(g) that the position and route of underground None Neither Sect. | nor B31.1 contain
piping is at least recorded in the technical requirements for mapping of
documentation to facilitate safe underground piping. Such
maintenance, inspection, or repair. documentation would have to be
furnished and can easily be derived
from plans and blueprints for the
DUried piping system.
7. SPECIFIC QUANTITIVE
REQUIREMENTS FOR CERTAIN
PRESSURE EQUIPMENT
The following provisions apply as a general The specified quantitative
rule. However, where they are not applied, requirements apply as a general
including in cases where materials are not rule. Other valués’'may be used bpit
specifically referred to and no harmonized the manufacturer must be able to
standards are applied, the manufacturer shall demonstrateto the notified body
demonstrate that appropriate measures have that.appropriate measures have bpen
been taken to achieve an equivalent overall taken'to demonstrate that equivalent
level of safety. overall level of safety has been
achieved.

The provisions laid down in this section

supplement the essential requirements of

sections 1 to 6 for the pressure equipment to

which they apply.

7.1 Allowable stresses
711 Symbols For the materials not listed in 8§71,

the allowable stresses are left to fhe

Re 1, yield limit, indicates the value at the manufacturer, who must

calculation temperature of: demonstrate that an equivalent

a) The upper flow limit for a material overall safety has been achieved,

presenting upper and lower flow_limits, For this objective, the manufactufer
b) The 1.0% proof strength of austenitic steel may refer to harmonized ENs,
and non-alloyed aluminum, codes, and specifications approved

¢) The 0.2% proof strength in‘other cases. by the CEN Technical Committep
(e.g., EN12952, Water Tube

Rm 120 indicates the minimum value of the Boilers, and EN12953, Shell

ultimate strength &t 20°C. Boilers).

Rm 1 designates the ultimate strength at the

calculation temperature.

7.1)2 Thespermissible general membrane stress for Sect. I, Part D, (Note: In general, the allowable
predominantly static loads and for temperatures | Table 1A, and design stresses in ASME Sect. 11
outside the range in which creep is significant App. 1 Part D, are acceptable. The
must not exceed the smaller of the following manufacturer must verify that thg
values, according to the material used: ASME BPVC allowable design

stresses meet the PED criteria in
each particular case.)
a—thecase-offerriticsteelincluding {Partialy

normalized (normalized rolled) steel and
excluding fine grain steel and specially
heat-treated steel, 2/3 of Re and 5/12 of
Rm 120,
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b) in the case of austenitic steel
(1) if its elongation after rupture
exceeds 30%, 2/3 of Ret
(2) or, alternatively, and if its
elongation after rupture exceeds
35%, 5/6 of Retand 1/3 of Rm

(Partial)

(Note: Sect. | permits allowable
stress, S < 0.9 SY for certain
austenitic stainless steels that do not
meet the limitations in Point 7.1.2
of Annex I.)

120,

¢) in the case of non-alloy or low alloy cast
steel, 10/19 of Re x and 1/3 of Rm /20

d) in the case of aluminum, 2/3 of Re/t;
e) in the case of aluminum alloys, excluding

precipitation hardening alloys, 2/3 of Re
and 5/12 of Rm 0.

7.2

Joint Coefficients

For welded joints, the joint coefficient must not

exceed the following values:

a) for equipment subject to destructive and
non-destructive tests which confirm that
the whole series of joints show no
significant defects: 1,

b) for equipment subject to random NDT:

0.85,
c¢) for equipment not subject to NDT other
than visual inspection: 0.7.

If necessary, the type of stress and the
mechanical and technological properties of the
joint must also be taken into gegount,

PG-27.4,
Note 1, PW-11
and PW-41

7.3

Pressure limiting devices, particularly for
pressure vessels

The momentary surge referred to in 2.11.2
must be kept t0'10% of the maximum
allowable pressure.

PG-67.2

PG-67.2 limits this to 6% of
MAWRP.

7.4

Hydrostatic test pressure

Farspressure vessels, the hydrostatic test
pressure referred to in Point 3.2.2 shall be no
less than:

a) That corresponding to the maximum
loading to which the pressure equipment
may be subject to in service, taking into
account its maximum allowable pressure

PG-99

angd ate maav i Al aabhla CTRT=N
ane-Hs-odmu-aHewable-termperatare;
multiplied by a coefficient of 1.25, or
b) The maximum allowable pressure
multiplied by the coefficient 1.43,
whichever is greater.

PG-99

PG-99.3 limits the amount of stress
on any component in the boiler
system, which meets the intent of
the EC’s WG Pressure Guideline
8/2.
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ANNEX | ANNEX | ESSENTIAL SAFETY SEg'II'\./Vllll, ADDITIONAL
PARAGRAPH REQUIREMENTS (ESR) REFERENCE CONSIDERATIONS
7.5 Material Characteristics

Unless other values are required in accordance
with other criteria that must be taken into
account, a steel is considered as sufficiently
ductile to satisfy Point 4.1(a) if, in a tensile test

PG-5 through
PG-12, Sect. Il,

Parts A, B, C, D.

(partial)

Materials will be approved if they
have the listed properties, or if an
equivalent level of safety can be
demonstrated. In the case of Sect. I,

carried out by a standard procedure, 1ts
elongation after rupture is no less than 14%
and

its bending rupture energy measured on an 1SO
V test-piece is no less than 27 J, at a
temperature no greater than 20°C but not
higher than the lowest scheduled operating
temperature.

None

ItS Tong history of boilers with,safe
service life can be demonstrated
through consultation with(anotified
body that is familiar with|the
application of Sect,l.

For Sect. | boilers, the operating
range is not péar.the transition
temperatur€ and the WG Pressurg
Guidelirie 7/17 should apply. Th
guidelines related to the PED are
the process of being updated- seg
Section 14 of this document.
Consultation with a notified body
that is familiar with the applicatipn
of Sect. | will contribute to
determination of having achieved an
overall equivalent level of safety

(1]

in

Note: Any reference to the Code in this table means ASME Section I.
N/A = not applicable.
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