DVR No. LDN 166/95/265.02 Rev.4

DET NORSKE VERITAS

DESIGN VERIFICATION REPORT

(Independent Review Certificate)

Manufacturer : Rose Corrosion Services Litd
Equipment : Assorted 2” pipe access fitting system components

as noted below,

Body, A/F - Flarweld, C/W 14” Sch 160 Flg. Tee
Body, A/F — 2" ANSIRF C/W 14” Sch 160 Flg. Tee
Body, A/F —~ Flarweld

Body, A/F - Buttweld

Body, A/F — Buttweld, C/W 2™ Sch Flg. Tee

Body, A/F - 2" ANSIRJ

Body, A/FF - 27 ANSIRI, C/W 4™ Sch 160 Flg, Tee
Body, A/F — 2" ANSI RF

This is to certify that the design of the above noted equipment has been reviewed and found to comply with:
- ASME B31.3 2006 Chemical Plant and Petroieum Refinery Piping
- Essential Safety Requirements of the Pressure Equipment Directive 97/23/EC, as defined in Appendix
A attached.

The following design codes/standards were used as reference:

- APIRP 14E Recommended Practice for Design and Installation of Offshore Production Platform
Piping System

- ASME/ ANSIB16.5 Pipe Flanges and Flanged Fittings

- NACTE MR-01-75 Sulfide Stress Cracking Resistant ~ Metallic Materials for Qilficld Equipment

The design verification is given subject to the following limitations:

- Maximum working pressure of 6,000 psig

- Design temperature range for ASTM A350 LF2 material is -50°F to +500°F *
- Design temperature range for all other listed materials is -20°F to +500° *

- Sour service (H;S), except where noted

- No permanent jointing

* Note: the minimum temperature may be limited by the Particular Material Appraisals (refer to 7.5 of
appendix).

If any porson suffers loss of damago winch 1s proved 1o have beon caused by any negligent acl or orussion of Det Norske Veritas, thon Det Norske Varitas shall pay componsation 1o such person for his proved direct loss or
damage. Howover, the compensalion shall nol oxcecd an amount squal 1o Len imes the fee charged fof the senace m guastion, provided that the maxmum compensation shall never exceed USD 2 million. In this provision "Det
Norgke Verdas™ shall mean lhe Foundation Det Norske Vetilas as well as all its subsidianes, ditactors, officers, omployees, agents and any othor acting on behalf of Det Narsko Veritas.,

DET NORSKE VERITAS AS, VERITASVEIEN 1, N-1322 HBVIK, NORWAY TEL.INT: +47 87 57 89 00, TELEFAX: +47 67 57 98 +1
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The design verification is given for manufacture of the components from any of the following materials:

- AISI'1022
- ASTM A105

- ASTM A350 LF2
- ASTM A182 Grades 304, 316 and 316L

- ASTM A790 Duplex (UNS S31803 and S32304)

- ASTM B381 Grade F2 (not sour service)
- ASTM B348 Grade F2 (not sour service)

- UNS 32750
- UNS 32760
- ASTM A694

The following Rose Corrosion Services drawings formed the basis of review (all initial issues, no revision

number):
Number Document Title Dated
SK5002 Body, A/F — Flarweld, C/W %" Sch 160 Flg. Tee 5/2/93
SK5701 Body, A/F —2” ANSI RF C/W 4" Sch 160 Flg. Tee 5/2/93
SK5001 Body, A/F — Flarweld 5/2/93
SK5100 Body, A/F — Buttweld 5/2/93
SK5101 Body, A/F — Buttweld, C/W 2" Sch Flg. Tee 5/2/93
SK5600 Body, A/F —2” ANSIRJ 5/2/93
SK5601 Body, A/F — 2” ANSIRJ, C/W 2 Sch 160 Flg. Tee 5/2/93
SK 5700 Body, A/F — 2" ANSIRF 5/2/93

Comments:

Compliance with the conformity assessment process required under PED for equipment of which these
fittings form a part should not be inferred from this certificate alone.

DET NORSKE VERITAS
LONDON PROJECT APPROVAL CENTRE

LONDON —-01/04/10

S

JOHN YATES

o
X
,5"

QET N,
XD

&
82
Syird

* 1864 "
Londﬂn

Senior Principal Engineer

DET NORSKE VERITAS AS. VERITASVEIEN 1, N-1322 HAVIK, NORWAY TEL.INT: +47 67 57 99 00, TELEFAX: +47 67 57 99 11

Shen

DAVID SHAW
Review Engineer

Form No.: 40.91a Issue: July 99

Page 2 of 2




Appendix A - Pressure Equipment Directive 97
Rose Corrosion Services Limited

/23/EC, Essential Safety Requirements Checklist

The following 2” Pipe Access Fitting System Components are covered by this checklist:

Drawing No. {Body, A/F ~ Flarweld, C/W %" Sch 160 Fig. Tee

SK5002

Drawing No. |Body, A/F - 2 ANSI RF C/W 5" Sch 160 Flg. Tee

SK5701

Drawing No. {Body, A/F — Flarweld

SK5001

Drawing No. {Body, A/F ~ Buttweld

SK5100

Drawing No. tBody, A/F - Buttweld, C/W 15" Sch Flg. Tee

SK5101

Drawing No. [Body, AJF - 2" ANSI R3

SK5600

Drawing No. {Body, A/F ~ 2" ANST R3, C/W %" Sch 160 Flg. Tee

SK5601

Drawing No. {Body, A/F - 2”7 ANSI RF

SK5700

ESR Criteria Relevant Design Document Explanation of Compliance

1 General

1.1 Pressure equipment must be designed, manufactured and checked and, if Not applicable This is the responsibility of the piping
applicable equipped and installed in such a way as to ensure its safety when put system designer,
into service in accordance with the manufacturer's instructions, or in reasonably
foreseeable conditions.

1.2 In choosing the most appropriate solutions, the manufacturer must apply the
principles set out below in the following order:
- Eliminate or reduce hazards as far as is reasonably practicable;
- Apply appropriate protection measures against hazards which cannot be
eliminated;
- Where appropriate, inform users of residual hazards and indicate whether it is
necessary to take appropriate special measures to reduce the risks at the time of
installation and/or use.

Appendix to:

DVR No. LDN 166/95/265.02 Rev.4
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ESR Criteria

Relevant Design Document Explanation of Compliance
1.3 Where the potential for misuse is known or can be clearly foreseen, the pressure

equipment must be designed so as o prevent danger from such misuse, or, if

that is not possible, adequate warning given that the pressure eguipment must
not be used in that way.

2 Design
2.1 Generai DVR No. LDN 166/95/265.02 Rev.3 The design of the components has
been verified by an independent
The pressure equipment must be properly designed taking alt relevant factors into body to ASME B31.3
account in order to ensure that the equipment will be safe throughout its intended
life,

The design must incorporate appropriate safety coefficients using comprehensive
methods which are known to incorporate adequate safety margins against all
relevant failure modes in a consistent manner.

2.2 Design for Adequate Strength

2.2.1 The pressure equipment must be designed for loadings appropriate to its intended DVR No. LDN 166/95/265.02 Rev.3
use and other reasonably foreseeabie operating conditions. In particular, the
following factors must be taken into account:

The design of the components has
been verified by an independent
body to ASME B31.3.

- Internal/external pressure
- Ambient and operational temperatures

- Temperatures, static pressure and mass of contents in operating and test
conditions

- Traffic, wind, earthquake loading

- Reaction forces and moments which resuit from the supports, attachments,
piping, etc.

- Corrosion and erosion, fatigue, etc.

- Decomposition of unstable fluids

Only internal pressure and
temperature have been designed for,
as the components shouid not be
subject to cyclic loading or reaction
forces.

If the components will be subject to
other loadings the piping system
designer is responsible for showing

their acceptability.
Various loadings which can occur at the same time must be considered, taking

into account the probability of their simultaneous occurrence.,

Appendix to:
DVR No. LDN 166/95/265.02 Rev.4
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Relevant Design Document

DVR No. LDN 166/95/265.02 Rev.3

Explanation of Compliance

The design of the components has
been based on calculations to ASME
B31.3

DVR No. LDN 166/95/265.02 Rev.3

The design of the components has
been based on design formula to
ASME B31.3

ESR Criteria

2.2.2 Design for adequate strength must be based on-
- As a general rule, a calculation method, as described in 2.2.3 and supplemented
if necessary by an experimental design method as described in 2.2.4, ar;
- An experimental design method without calcuiation, as described in 2.2.4, when
the product of the maximum zllowable pressure PS and the volume V is less than
6,00 bar.L or the product PS-DN is less than 3,000 bar.

2.2.3 Calculation method
{a) Pressure containment and other icading aspects
The allowabie stresses for pressure equipment must be limited having regard to
reasonably foreseeable failure modes under operating conditions. To this end,
safety factors must be applied to eliminate fully any uncertainty arising out of
manufacture, actual operational conditions, stresses, calcutation models and the
properties and behaviour of the material.
These calculation methods must provide sufficient safety margins consistent,
where applicable, with the requirements of section 7.
The requirements set out above may be met by applying one of the following
methods, as appropriate, if necessary as a supplement {¢ or in combination with
ancther method:
- design by formula;
- design by analysis;
- design by fracture mechanics.

Appendix to:
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Criteria

(b) Resistance

Appropriate design calculations must be used to estabiish the resistance of the
pressure equipment concerned.

In particular:

- The caiculation pressures must not be less than the maximum aliowable
pressures and take into account static head and dynamic fluid pressures and the
decomposition of unstable fluids. Where a vessei is separated into individual
pressure-containing chambers, the partition wall must be designed on the basis of
the highest possible chamber pressure refative to the lowest pressure possible in
the adioining chamber;

- The calculation temperatures must aliow for appropriate safety margins;

- The design must take appropriate account of afi possible combinations of
temparature and pressure which might arise under reasonably farsesable
operating conditions for the equipment

- The maximum stresses and peak stress concentrations must be kept within safe
limits;

- The caiculation for pressure containment must utilise the values appropriate to
the properties set out in Section 4 together with appropriate safety factors.

Relevant Design Document

Explanation of Compliance

Appendix to:

DVR No. LDN 166/95/265.02 Rev.4
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Criteria

Relevant Design Document

Materiai characteristics to be considered, where applicable, include:

- Yield strength, 0.2% or 1.0% proof strength as appropriate at calculation
temperatures:

- Tensie strength

- Time-dependent strength, i.e. creep strength

- Fatigue data

- Young's modulus (modulus of elasticity)

- Fracture toughness

- Appropriate joint factors must be applied to the materiat properites depending,
for example, on the type of non-destructive testing, the materials joined and the
operaiing envisages.

- The design must take appropriate account of al reasonably foreseeable
degradation

mechanisms (e.q. corrosion, creep, fatigue) commensurate with the intended use
of the equipment. Attenticn must be drawn,

in the instructions referred te in section 3.4., to particular features of the design
which are relevant to the life of the equipment, for example:

- For creep: design hours of operation at specified temperatures:

- For fatigue: design number of cycles at specified stress levels;

- For corrosion: design corrosion allowance.

Explanation of Compliance

(c) Stability Aspects

Where the calcuiated thickness does not allow for adequate structural stability,
the necessary measures must be taken to remedy the situation taking into
account the risks from transport and handling

Not applicable

Not applicable

Appendix to:

DVR No. LDN 166/95/265.02 Rev.4

Page 5 of 21



Criteria

Experimental Design Method

The design of the equipment may be validated, in all or in part, by an appropriate
test programme carried out on a sample representative of the equipment, or the
category of equipment.

The test programme must be clearly defined prior to testing and accepted by the

notified body responsinie for the design conformity assessment module, where it
exists.

This orogramme must define test conditions and criterial for acceptance or
refusal. The actual values of the essential dimensions and characteristics of the

materials which constitute the equipment tested shall be measured before the
test.

Where appropriate, during tests, it must be possible to observe the critical zones
of the pressure equipment with adeguate instrumentation capable of registering
strains and stresses with sufficient precision.

Relevant Design Pocument

Explanation of Compliance

Not applicable

Not applicable

The test programme must include:

(a) A pressure strength test, the purpose of which is to check that, at a pressure
with a defined safety margin in relation to the maximum alfowable pressure, the
equipment does not exhibit significant leaks or ceformation exceeding a
determined threshoid.

The test pressure must be determined on the basis of the differences between the
values of the geometrical and material characterists measured under test
conditions and the values used for design purposes; it must take into account the
differences between the test and design temperatures.

(b) Where the risk of creep of fatigue exists, appropriate tests determined on the
basis of the service conditions laid down for the equipment, for instance hold time
at specified temperatures, number of cycles at specified stress-ievels, etc;

(<) where necessary, additionai tests concerning other factors referred to in 2.2.1
such as corrosion, external damage, etc.

Appendix to:
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Relevant Design Document

Not applicable

Explanation of Compliance
This is the responsibility of the piping
systern designer.

Nct applicable

This is the responsibility of the piping
systemn designer.

ESR Criteria

2.3 Provisions to ensure safe handling and operation.
The method of operation specified for pressure equipment must ke such as to
preclude any reaonsably forseeable risk in operation of the equipment. Particular
attention must be paid, where appropriate, to;
- Closures and openings;
- Dangerous discharges of pressure relief blow off;
- Devices to prevent physical access whilst pressure or a vacuum exists;
- Surface temperature taking into consideration the intended use;
- Decomposition of unstable fluids.
In particulare, pressure eguipment fitted with an access door must be equipped
with an automatic or manual device enabling the user easily to ascertain that the
opening will not present any hazards. Furthermore, where the opening can be
operated guickly, the pressure equipment must be fitted with a device to prevent
it being opened whenever the pressure or temperature of the fluid presents a
hazard.

2.4 Means of Examination
(2} Pressure equipment must be designed and constructed so that all necessary
examinations to ensure safety can be carried out;
(b) Means of determining the internal condition of the equipment must be
available, where this is recessary to ensure the continued 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 of the pressure eqguipment may be
applied:
- Where it is too small for physical internal access, or;
- Where opening the pressure equipment would adversely affect the inside, or;
- Where the substance contained has been shown not to be harmfui to the
material frem which the pressure equipment is made and no cther internal
degradation mechanisms are reasonably foreseeable.

Appendix to:

DVR No. LDN 166/95/265.02 Rev.4
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ESR Criteria Relevant Design Document Explanation of Compliance
2.5 Means of draining and ventilating Not applicable This is the responsibility of the piping
system designer.
Adequate means must be provided for the draining and venting of pressure
equipment where necessary:
- To avoid harmful effects such as water hammer, vacuum collapse, corrosion and
uncontrolled chemical reactions. All stages of operaticn and testing, particularly
pressure testing, must be considered
= To permit cleaning, inspection and maintenance in a safe manner
2.6 Corrosion or other chemical attack DVR No. LDN 166/95/265.02 Rev.3 No corrosion allowance has been
specified on the DVR.
Where necessary, adequate allowance or protection against corrosion or other
chemicat attack must be provided, taking due account of the intended and
reasonably foreseeable use.
2.7 Wear Not applicable This is the responsibility of the piping
system designer.
Where severe conditions of erosion or abrasion may arise, adequate measures
must be taken to:
- Minimise that effect by appropriate design, e.g. additional material thickness, or
by the use of liners or cladding materials
- Permit replacement of parts which are most affected
- Draw attention, in the instructions referred to in 3.4, to measures necessary for
continued safe use
2.8 Assemblies: Not appiicable This is the responsibitity of the piping
system designer.
Assemblies must be designed so that:
- The components to be assembled together are suitable and reliable for their
duty
- All the components are properly integrated and assembied in an appropriate
manner.
Appendix to:
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Criteria

Relevant Design Document

Provisions for filling and discharge:

Where appropriate, the pressure equipment must be so designed and provided
with accessories, or provision made for their fitting, as 1o ensure safe filling and
discharge in particular with respect to hazards such as:

(&) On filling:

- overfilling or over pressurisation having regard in particular to the filing ratio
and to vapour pressure at the reference temperature

- instability of the pressure equipment

{b) On discharge: the uncontrolled release of the pressurised fluid

(b) On filling or discharge;. unsafe connection and disconnection.

Explanation of Compliance

Not applicable

This is the responsibility of the piping
system designer.

Protection against exceeding the allowable limits of pressure equipment.

Where, under reasonably foreseeable conditions, the allowable limits could be
exceeded, the pressure equipment must be fitted with, or provision made for the
fitting of suitable protective devices, unless the equipment is intended to be
protected by other 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 assembiy.

Suitable protective devices and combination thereof comprise:

(a) Safety accessories

(b) Where appropriate, adequate monitoring devices such as indicators and/or
alarms which enable adequate action to be taken either automatically or manually
to keep the pressure equipment within the allowable limits.

Not applicable

This is the responsibility of the piping
system designer.

Appendix to:
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ESR Criteria Relevant Design Document Explanation of Compliance
2.11 Safety Accessories
2.11.1 Safety Accessories must: Not applicable This is the responsibility of the piping
systemn designer.
- Be so designed and constructed as to be reliable and suitable for their intended
duty and take into account the maintenance and testing requirements of the
devices, where applicable
- Be independent of other functions, untess their safety function cannot be
affected by such other functions
- Comply with appropriate design principles in order to obtain suitable and refiable
protection. These principles include, in particular, fail-safe modes, redundancy,
diversity and seif-diagnoses.
2.11.2 Pressure Limiting Devices Not applicable This 15 the responsibility of the piping
system designer.
These devices must be so designed that the pressure will not permanently exceed
the maximum allowable pressure PS; however, a short duration pressure surge in
keeping with the specifications laid down in 7.3 is atiowable, where appropriate,
2.11.3 Temperature Monitoring Devices Not applicable This is the responsibility of the piping
system designer.
These devices must have an adequate response time on safety grounds,
consistent with the measurement function.
2,12 External Fire Not applicable This is the responsibility of the piping
system designer.
Where necessary, pressure equipment must be so designed and, where
appropriate, fitted with suitable accessories, or provision made for their fitting, to
meet damage-limitation requirements in the event of external fire, having
particular regard to its intended use.
3 Manufacturing
3.1 Manufacturing procedures Not applicable
The manufacturer must ensure the competent execution of the provisions set out
at the design stage by applying the appropriate techniques and relevant
procedures, especially with a view to the aspects set cut below.
Appendix to:

DVR No. LDN 166/95/265.02 Rev.4
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ESR Criteria
- ~riera Relevant Design Document Explanation of Compliance
3.1.1 Preparation of the component parts
Preparation of the component parts (e.g. forming and chamfering) must not give
rise to defects of cracks or changes in the mechanical characteristics likely to be
detrimental to the safety of the pressure eguipment.
3.1.2 Permanenet joining Not applicable. There are no permanent joins in the
components. Any joins are the
Permanent joints and adjacent zones must be free of any surface or internal responsibility of the piping system
defects detremental to the safaty of the eguipment. designer.
The properites of permanent joints must meet the minimum properties specified
for the materials to be joined unless other relevant property values are
specifically taken into account in the design calculations.
For pressure equipment, permanent jointing of componenets which contribute to
the pressure resistance of the equipment and compenents which are directly
attached to them must be carried out by suitably qualified personnel according to
suitable operating procedures.
For pressure equipment in categories II, 111 and IV operating procedures and
personnel must be approved by a component third party which, at the
manufacturer’'s discretion, may be:
- A notified body
- A third-party organisaiton recognised by a member state.
To carry out these approvals the third party must perform examinations and tests
as set out in the appropriate harmonised standards or equivalent examinations
3.1.3 Non-destructive tests Not applicable There are no permanent joins in the
components. Any joins are the
For pressure equipment, non-destructive test of permanent joints must be carried responsibility of the piping system
out by suitably qualified personnel. For pressure equipment in categories Il and designer.
iV, the personnel must be approved by & third-party organisation recognised by a
member State.
Appendix to:
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Criteria

Heat Treatment

Where there is a risk that the manufacturing process will change the material
properties to an extent which would impair the safety of the pressure equipment,
suitable heat treatment must be applied at the appropriate stage of manufacture.

Relevant Design Document

Explanation of Compliance

Not applicabie

Not applicable

3.1.5

Traceability

Suitable procedures must be estabiished and maintained for identifying the
material making up the components of the equipment which contribute to
pressure resistance by suitable means from receipt through production, up to the
final test of the manufactured pressure equipment.,

Not applicable

All components are to be supplied
with a certificate of specific product
control (see 4.3)

3.2

Final Assessment

Pressure equipment must be subjected to final assessment as described below.

Not applicable

3.2.1

Final Inspection

Pressure equipment must undergo a final inspection to assess visually and by
examination of the accompanying documents cempliance with the requirements of
the Regulations. Tests carried out during manufacture may be taken into
account. As far as is 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 ionger possible).

Appendix to:
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Criteria

Proof Test

Final assessment of pressure equipment must include a test for the pressure
containment aspect, which will formally take the form of a hydrostatic pressure
test at a pressure at least equal, where appropriate, to the value laid down in 7.4.

For category I series-produced pressure equipment, this test may be performed
on a statistical basis.

Where the hydrostatic pressure test is harmful or impractical, other tests of a
recognised value may be carried ouf. For tests 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.

Relevant Design DPocument
Not applicable

Explanation of Compliance
This is the responsibility of the piping
system designer.

3.2.3

Inspection of Safety Devices

For assembties, the final assessment must also include a check of the safety

devices intended to check full compliance with the reguirements referred to in
2.10.

Not applicable

This is the responsibility of the piping
system designer,

Appendix to:
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Criteria

Marking and Labelling

In addition to the CE marking, the fellowing information must be provided:

(&) For all pressure equipment:

- The name and address or other means of identification of the manufacturere
and, where appropriate, of his authorised representative established within the
community.

- The year of manufacture

- Identification of the prassure equipment according te its nature, such as type,
series or batch identification and serial number,

- Essential maximum/minimum allowable limit,

(b} depending on the type of pressure equipment further information necessary
for safe installation, operation or use and, where appiicable, maintenance and
periodic inspection such as:

- The volume V of the pressure equipment in L
- The nominal size for piping DN

- The test pressure PT applied in bar and date
- Safety device set pressure in bar

- Qutput of the pressure equipment in kW

- Supply voitage in V (Volts)

- Intended use

- Filling ratio kg/L

- Maximum filling mass in kg

- Tare mass in kg

- The product group

Relevant Design Document

Not applicable

Explanation of Compliance

Piping components do not require CE
marking.

Appendix to:
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Criteria

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

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

- Where applicable appropriate documentation may be used to avoid repetitive
marking of individual parts such as piping components, intendad for the same
assembly. This applies to CE marking and other marking and labelling referred to
in this Annex;

- Where the pressure equipment is too small, e.g. accessories, the information
referred to in (b) may be given on a label attached to that pressure equipment:

- Labeliing or other adequate means may be used for the mass to be filled and

the warnings referred to in (c), provided it remains legible for the appropriate
period of time.

Relevant Design Document
Not applicable

Explanation of Compliance
Piping components do not require CE
marking.

3.4

Operating Instructions

(2} When pressure equipment is placed on the market, it must be accompanied,
as far as relevant, with instructions for the user, containing all the necessary
safety information relating to:

- Mounting including assembling of different pieces of pressure equipment

- Putting into service

- Use

- Maintenance including checks by the user;

{b) Instructions must cover information affixed 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 must also refer to hazards arising from issue

in accordance with 1.3 and particular features of the design in accordance with
2.3.3.

Not applicable

Appendix to:
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Criteria

Relevant Design Document

Materials

Materials used for the manufacture of pressure equipment must be suitable for
such application during the scheduled lifetime unless replacement is foreseen,
Welding consumables and other Jjoining materiais need fulfil only the relevant
requirements of 4.1, 4.2 {a) and the first paragraph of 4.3, in an appropriate way,
both individually and in a joined structure

Explanation of Compliance

Materials for pressurised parts must;:

(a) have appropriate properties for all operating conditions which are reasonably
forseeable and for all test conditions, in particular they should be sufficiently
ductile and tough. Where appropriate, the characteristics of the materials must
comply withe the requirements of 7.5. Moreover, due care should be exercised in
partiicular in selecting materials in order to prevent brittle-type fracture where
necessary; where for specific reasons brittie material has to be used appropriate
measures must be taken.

{b) be sufficinetly chemically resistant to the fluid contained in the pressure
equipment; the chemical and physical properties necessary for operational safety
must not be significantly affected within the scheduled iifetime of the equipment,
(¢) not be significantly affected by ageing

(d) be suitable for the intended processing procedures

(e} be selected in order to avoid significant undesirahle effects when the various
materials are put together,

Particular Material Appraisal

Pipe access fitting components
materials shall comply with Particular
Material Appraisals issued by the
piping system designer.

Appendix to:
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Criteria

(2) The pressure equipment manufacturer must define in an appropriate manner
the values necessary for the design calculations referred to in 2.2.3 and the
essential characteristics of the materials and their treatment referred to in 4.1

(b) the manufacturer must provide in his technical documentation elements

relating to compliance with the materials specifications of the Directive in one of
the following forms:

- By using materials which comply with harmonised standards

- By using materials covered by a European Approval of Pressure Equipment
Materials

- By a particuiar material appraisal

(¢} For pressure equipment in categories II and IV, particular appraisal as
referred to in the third indent of (D) must be parformed by the notified body in
charge of conformity assessment procedures for the pressure eguipment.

Relevant Design Document
Particular Material Appraisal

Explanation of Compliance

Pipe access fitting components
materials shall comply with Particular
Material Appraisals issued by the
piping system designer.

4.3

The equipment manufacturer must take appropriate measures to ensure that the
materials used conforms with the required specifications. In particular,
documentation prepared by the material manufacturer affirming compliance with
a specification raust be obtained for all materials.

For the main pressure bearing parts of equipment in categories 11, 111 and IV, this
must take the form of a certificate of specific product control.

Where a material manufacturer has an appropriate quality assurance systemn,
certified by a competent body established within the community and having
undergone a specific assessment for materials, certificates issued by the

manufacturer are presumed to certify conformity with the relevant requirements
of this section.

No design document available. All
components should be supplied with a
Certificate of Specific Product Control

Refer to PED Guideline 7/5 for
further details.

Appendix to:
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Criteria

Relevant Design Document

’ l

Fired or Other Heated Pressure equipment with a Risk of Overheating

This pressure equipment includes:

- Steam and hot-water generators, such as fired steam and hot water bilers,
superheaters and reheaters, waste-hear bollers, wase 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

- Process-heating vessels for other than steam and hot water generation, such as
heaters for chemical and other similar processes and pressurised food-processing
equipment.

This pressure equipment must be calculated, designed and constructed so as to
minimise risks of a significant loss of containment from overheating. In particular
it must be ensured, where applicable, that:

(a) appropriate means of protection are provided to restrict operating paramaters
such as heat input, heat take-off and, where applicable, fluid level so as to avoid
any risk of local and general overheating.

Not applicable

Explanation of Compliance

Not applicable

{b) sampling points are provided where required to aliow evaluation of the
properties of the fluid 50 as to avoid risks related to deposits and or corrosion
{C) adequate provisions are made to eliminate risks of damage from deposits:
{d) means of safe removai of risidual heat after shutdown are provided:

(e) steps are taken to avoid dangerous accumuiation of ignitable mixtures of
combustible substances and air, or flame throwback.,
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ESR Criteria Relevant Design Document Explanation of Compliance
6 Piping Not applicable This is the responsibility of the piping
systemn designer.
Design and construction must ensure that:
(@) that the risk of overstressing from inadmissible free movement or excessive
forces being produced, e.g. on flanges, connections, bellows or hoses is
adequately controlted by means such as support, constrains, anchoring, alignment
and pre-fension;
(b) that where there is a possibility of condensation occurring inside pipes for
gaseous fluids, means are provided for drainage and remeval of deposits from low
areas to avoid damage from water hammer or COrrQsions;
(c) that due consideration is given to the potential damage from turbulence and
formation of vortices; the relevant parts of 2.7 are applicable.
(d) that due consideration is given to the risk of fatigue due to vibrations in pipes;
(e) that, where fiuids of Group 1 are contained in the piping, 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 minimised, the take-off points must be
clearly marked on the permanent side, indicating the fuid contained;
(g) that the position and route of underground piping is at least recorded in the
technical documentation to facititate safe maintenance, inspection or repair.
7 Specific quantative requirements for certain pressure equipment See below See below
The following provisions apply as a general rule. However, where they are not
applied, including in cases where materials are not specifically referred to and no
harmonised standards are applied, the manufacturer must demonstrate that
appropriate measures have been taken to achieve an equivalent overall levei of
safety,
This section is an integral part of this Annex. The provisions laid down in this
section supplement the essential requirements of sections 1-6 for the pressure
equipment to which they apply.
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Relevant Design Document

Explanation of Compliance

BVR No. LDN 166/95/265.02 Rev.3

The design of the compoenents hag
been verified by an independent
body to ASME B31.3

DVR No. LDN 166/95/2565.02 Rev.3

The design of the components has
been verified by an independent
body to ASME B31.3. Alfowable
stress defined in ASME B31.3
complies with these requirements.

DVR No. LDN 166/95/265.02 Rev.3

The design of the components has
been verified by an independent
body to ASME B31.3. Allowable
stress defined in ASME B31.3
complies with these reguirements.

ESR Criteria

7.1 Allowable stresses

7.1.1 Symbols
Re/r yield limit, indicates the value at the calculation temperature of:

- The upper flow limit for 2 material presenting upper and lower flow limits
- The 1.0% proof strength for austenitic stee! and non-alioyed aluminium

- The 0.2% proof strength in other cases

Rm/20 indicates the minimum value of the ultimate strength 20°C

Rmy/t designates the ultimate strength at the caiculation temperature.

7.1.2 The permissible general membrane stress for predorminantly static loads and for
temperatures outside the range in which creep is significant, must not exceed the
smaller of the following values, according te the material used:

- in the case of ferritic stes! including normalised (normalised rolled) steel and
excluding fine-grained steel and specifically heat-treated steel 2/3 of re/t and
5/12 of Rm/20
- In the case of austenitic steel:
- if its elongation after rupture exceeds 30%, 2/3 of Rejt
- or alternatively, and if its elongation after rupture exceeds 35%, 5/6 pf Re/t and
i/3 of Rmy/t
- In the case of non-alloy or low alloy cast steel, 10/19 of Reft and 1/3 of Rm/20
- In the case of aluminium 2/3 of Reft
- In the case of aluminium alloys excluding precipitation hardening alloys 2/3 of
Reft and 5/12 of Rm/20
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ESR

Criteria

7.2

Joint Coefficients

For welded joints, the joint coefficient must not exceed the following values:

- for equipment subject to destructive and non-destructive tests which confirm
that the whole series of joint show no significant defects, 1

- for equipment subject to random non-destructive testing, 0.85

- for equipment not subject to non-destructive testing 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 account.

Not applicable

Relevant Design Document

Explanation of Compliance

There are no permanent joins in the
components, Any joins are the
responsibiiity of the piping system
designer

7.3

Pressure dmiting devices, particularly for pressure vessels:

The momentary pressure surge referred to in 2.11.2 must be kept to 10% of the
maximum allowable pressure.

Not applicable

This is the respeonsibility of the piping
system designer.

7.4

Hydrostatic Test Pressure

For pressure vessels, the hydrostatic test pressure referred to in 3.2.2 must be no
tess than:

- That correspending te the maximum loading to which the pressure eguipment
may be subject in service taking into account its maximum allowable pressure and
fts maximum allowable temperature, multiplied by the coefficient 1.25, or

- The maximum allowable pressure multiplied by the coefficient 1.43, whichever is
the greater.

Not zpplicable

This is the responsibility of the piping
system designer, as the component
will be tested as part of the system,

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 ductitle to satisfy 4.1(a) if,
in a tensile test carried out by a standard procedure, it's elongation after rupture
is no less than 14% and its bending rupture energy measured on ISO V test piece
is no less than 27 3, at a temperature not greater than 20°C but not higher than
the lowest scheduled operating temperature.

Not applicable, but see note opposite.

This is the responsibility of the piping
system designer.

Note, particular material appraisals
ar required for ail materials used and
additional testing over and above the
requirements of the material codes
specified in the DVR may be
required.
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