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Foreword

This British Standard has been prepared under the
_direction of the Pressure Vessel Standards Policy

Commiutee. Itis a new edition of the 1988 version and

incorporates all technical changeé’ up to and including

Amendment No. 3 (Aprll 1990) assomated W|th that
“version. ‘

Despite the vanous amendments that have been madeto

this standard since it was flrst pubhshed in 1976, some of

the requirements can still be traced back to the proposals
in ISO/DIS 2694 'Pressure vessels” drafted by Technical
Committee 11 of the Internatsonai Organization for
Standardization {ISO) whlch were taken into accountin
preparing the orlglnal edmon

NOTE. Some of the figures in ‘this standard have been taken from
IS0O/DIS 2694 and employ the comma asthe dec:mal marker;’ norimal
BS! practice is to use lhe fuII point, . .

BS 5500, which covers pressure vessels manufactured from
carbon, ferritic alloy, austenitic steels and alumlnlum.
replaced the {ollowmg standards:

. BS 1500Fusion welded pressure vessels for general
purposes R
Part 1 Carbon and low alloy stegls . -
Part 3 Aluminium -

BS 1515Fusion walded pressure vessels for use in the
chemical, petroleum and allied industries
Part 1 Carbon and ferritic alloy stesls
Pan 2 Austenitic stainless steel

Prev:ous editions have stated the intention of i mtegratlng into
one British Standard the requirements for design, :} |
manufacture, testing and inspection of fusion welded.
pressure vessels. It is intended to keep under review the
question of publishing approprlate supplements covering
other types of pressure vessels,

A feature of the fifth edition is that the requirements for
aluminium of sections two, four A and five A in previous
editions have been placed into a supplement to BS 5500,

. annex AA 'Requirements for aluminium and aluminium
alloysin the design and construction of unfired fusion welded
pressure vessels'. The intent of the appendices in-this
standard is 1o provide additional, se!f-contained
reqmrements {or recommendations or guidance) whereas
the intent of the annex is to provide alternative non self-
contained requirermnents for aluminium and aluminium alloys

which are ostensibly anintegral part of sections two, fourand

five but forconvenience are separated from them. Annex AA
is thus narmative. ; :

It is anticipated that in due course a further annex covering
raquiraments specific 1o copper will be added. in the
meantime, by agreement between the parties concerned, the
exisling provisions of this standard may be used as
applicable. if there is sufficient damand from industry, the
standard will be extended to cover other non-ferrous
materials like nickel and titanium.

The requirements of this standard vary considerably
depending upon the thickness and type of material to be
usaed, When this combination is such as will permit
satisfactory fabrication by relatively straightforward
processes, spot non-destructive testing is permittad without
any penalty in design thickness; in certain cases visual
inspection only is parmitted with an approprmte penallv on
design thickness,

=277

g '
o, ) . !

3 !
" The strengths that may be assumed for desngn purposes of
materials coverad by curront British Standards are
individually specified in table 2.3.

Design strengths-in the creep range are given for a range of
'design lifetimesthat may be extended, an expiry, on the basis
- of pariodic ‘fitness-for-continued-service reviews' based on
inspection and consideration of actual load- temperélure
history. This approach recognlzes the limitations inherant in
any simple design method for vessels operating in the creep
range and also provides a fuexnble basis that may be used in
cases where the design strength values which have been
derived from ISO data, are mgmhcantly different from those
used with successin lhe past. Specific requiraments forthese
reviews are not glven in this standard because they require
developmant and will be covered by other standards .
publications for the periodic inspection of pressure vessels.
Recommendations covering aspects requiring further
consideration in particular cases are givenin the appendices.
. The British Standards Institution will be pleased to recaive
. ‘constructive proposals based on experience or research that
may lead to improvements in theee appendices,

As with the previous editions, it |s,|ntended o keep this
standard up to date by the issue from time to time of

" replacement pages, or additional pages where necessary,
Each replacement or added page will carry an issue number
(W|th date) mdlcatlngits relationshipto the original standard,
the pages of which are marked ‘Issue 1*. \
Forexample, . \k

Issue 1 will indicate an original page or one that has Seen
added to the original standard and has not been amended
‘ smee insertion;
Issue 2willindicate a first amendmaent of either an original
page or an added page;
- Issue 3 will indicate a second amendment of either an
original page of an added page.

" Side-lining on replacement pages will indicate that changes
oftechnical or reference significance have been made at that
point. - S
This standerd is included in the Ilst of'Standards Significant
toHealth and Safety at Work' published by the UK Health and
Safety Executive and is also referred to in HSE guidance
publications,

Compliance with a British Standard does not of itself confer
immunity from legal obligations.

\

viii
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O

British Standard Specrflcatron for :
Unfired fusion welded pressure vessels

Y, e .' Y]

.

Section one. General

1.1 Scope

1.1.1 This British Standard specifies requrrements for the
design, construction, inspection, testing and verification of -
compliance of unfired fusion welded pressure vessels, The
materials of construction are specified in section two. The
term ‘pressure vessel’ as used in this standard includes
branches up to the point of connection to the connecting
piping by bolting, screwing or welding, and supports,
brackets or other attachments directly welded to the
pressure containing shell.

1.1.2 In addition to the definitive requirements, this
standard also requires the ilems detailed in 1.5 to be
documented. For compliance with this standard, both the
definitive requirements and the documented items have
to be satisfied.

1.1.3 This standard applies only to pressure vessels
manufactured under the survey of a competent
engineering Inspecting Authority or Organization, The
intent of this requirement is regarded as satisfied where
inspection is carried out by competent personnel of a
separale engineering inspection department maintained
by the purchaser of the vessel. An inspection department
maintained by the manufacturer does not satisfy this
requrrement except: '

‘{a) that specific responsrbmtres may be delegated at
the discretion of the Inspecting Authority or B
Crganization; or

{b} in the case of vessels for the manufacturer's own
= and not for resale.

..$ standard applies only 1o vessels made by
manufacturers who can satisfy the Inspecting Authority
or Organjzation that they are competent and suitably
equipped to fulfil the appropriate requirements of this
standard.

The requirements for testing and i |nspeoung serially
manufactured pressure vessels are given in appendix V. in
all other respects the appropriate requirements in the
specification apply.

Glass lined steel vesseis require special design
considerations subject to the limits imposed by the
method of construction which should have the agreemant
of the Inspeclmg Authority.

1.1.4 This'standard does not cover the foliowing,
{a); Storage tanks designed for the storage of liquids at
near atmosr,nenc pressures, i.e. where the pressure

[
l

t 1 mbar = 102 N/m? = 100 Pa.
1bar =10°N/m?=0.1 N/mm?2= 100 kPa.

2278

!

8

_additional to that due to the hydrostatic head does not
“exceed 140 mbart above or 6 mbar below atmosphenc
pressure in accordance with ‘such standards as BS 799,
BS 2594, BS 2654, 88 4741, BS 5387. .

{b} Low pressure, above ground storage tanks ‘which
have a single vertical axis of revolution designed for the
storage of liquids at a pressure not exceeding'1 bart,

{c) Vessels in which the stresses calculated in
accordance with the equatlons given in'section three
are Iess than 10 % of the design stress permltted by
section three.

(dl “%trrp wound compound or other special desrgns of
vessels which may be appropriate for very high .
prescures ' i
(el Y ansport vessels, i.e. vessels used for transport of
oontef.:s IIndr.-r pressure P
{f) Vessels for specrfrc applications which are covered
by standards I'atEd in the B85/ Catalogue.

NOTE. The titles of the publications referred to |n this standard
are listed on the last page.

1 2 Interpretation
If any ambrgurty be found or doubt arise as to the meaning

or effect of any part of this standard or as to whether

anything ought to be done or omitted to be done in order
that this standard should be complred with in full, the
question shall be referred to the Pressure Vessels
Technical Committee (PVE/1) of the British Standards
Instltutron, whose interpretation of the requirements of
this standard upon the matter at issue shall be given free
of charge and shali be final and conclusive. Parties
adopting this standard for the purposes of any contract
shall be deemed to adopt this provision unless they
expressly exclude it or else import an arbitration provision
in terms extending to interpretation of this standard. - -

‘However, this provision is limited to questions of

interpretation and does not confer upan the commitiee
any power, duty or authority to adjudicate upon the
contractual rights or duties of any person under a contract
except in so far as they may necessarily be affected by the
interpretation arrived at by the committee.

Findings or rulings of the committee upon all enquiries,

including matters of interpretation, which are of sufficient
importance that both enqguiries and replies be made public .
as soon as possible will be published in an enquiry-reply
form for inclusion in the BS 5500 ring binder as Enquiry
Casass. Their availability will be notified in 85/ News.
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After takmg into account any public comment thereon,
Enquiry Cases may be incorporated, as appropriate, into
the standard as amendments which will form part of the .
next convenient annual updating.

1.3 Definitions

For the purposes of this British Standard the following
definitions apply.

1.3.1 purchaser. The c"rlganization or individual who buys

the finished pressure vesse! for its own use or as an agent

for the owner.

1.3.2 manufacturer. The organization that designs,
constructs and tests the pressure vessel in accordance -
with the purchaser’s order. The design function may be
carried out by the purchaser or his agent, independently
from the organization that constructs and tests the vesse!
{see 1.4.2}).

1.3.3 Inspecting Authority. The body or organization that
verifies that the vessel has been designed, constructed
and tested in accordance with this standard. -

134 Regulatmg Authority. The authority in the country

of installation that is legally charged with the enforcement )

of the requirements of the law and regulations of that
country relating to pressure vessels.

1.4 Responsibilities W

1.4.1 Responsibilities of the purchaser The purr,haser
shall be responsible for furnishing the manufacturer and
the inspecting Authority with the information- reqmred by
1.5.1. /f )
Where the Inspecting Authority is nomn#ated by the
purchaser, the purchaser shall be responblble for ensuring
that any information which the manufacturer is required
10 supply, as specified in this standard, is made avallab]e
to the Inspecting Authority, - nm el

Where necessary, it shall be the responsibility of the
purchaser to ensure that, the Inspecting Authority is
acceptable to the Regulatlng Authority. B

Where the purchaser elects to perform the design

function for the vessel, the purchaser shall be respunsible

for maintaining a complete design dossier for the vassel
{see 1.8.1) and for ensuring that all the information
contained in it, or agreed modifications to it, comply with
this standard; the purchaser shall also be responsible for
the accuracy of all design calculations for the vessel.

1.4.2 Responsibilities of the manufactirer. The
manufacturer shall be responsible for the completeness
and accuracy of 2!l design calculations and for compliance
with all applicable requirements of this standard for the
whole vessel, During fabrication, unexpected factors may
srise which justify deviations from the specified ..
requirements but which do not affect the safety as
intended by this standard. Such deviations shall be
submitted 1o the purchaser for approval and shall be
recorded in accordance with 1.5.2.2 (e).

" Where the Inspacting Authority is not nominated by the
purchaser [see footnote to 1.1 .3), the manufacturer shall

B

be responsible for ensuring that the Inspecting Authority,

is provided with any information the manufacturer is
required to supply, as specified in lhlS standard. '_'

The organization which discharges the manufacturer's
responsibilities for construction and testing shall assume
overali responsibility for compliance with this standard
during all related activities including part manufacture

and subsequent fabrication to completion at works
and,for site. It shall satisfy the Inspecting Authority, as
necessary, under the general provisions of 1.1 thatitis
competent to ensure by appropriate control or "

surveillance of such activities, whether carried out by itself

or by subcontractors, that all the releuant requrrements of
this standard are met.

Examinations carried out by the Inspecting Authority do
not absolve the manufacturer from his responsmlhty for
compliance with the applrcable requtrements of this -
standard.. ' - "

Where the purchaser elect_s to perform the design
function for the vessel, the manufacturer shall be ‘
responsible for ensuring that all the design information he
requires to construct and test the vessel is provided by the
purchaser and for ensuring that all construction and .

" testingis carned outin ccmpllance with this standard. The
‘manufacturer shall also be responsible for the accuracy of

any information he provides to enable the purchaser to
fulfil the design function. - ‘

1.4.3 Responsibilities cf the Inspectmg Authority. The
Inspecting Authority shall‘be responsible for verifying:

(a) that all parts of the vessel have been designed in
accordance with the requirements of this standard as
are applicable for the condmons  specified by the
purchaser according to 1.5.1; ‘

(b) that the vessel has been constructed and tested in
accordance with'this standard and any additional
requirements in respect of purchaser options covered
by this standard (see table 1.5}.

- 1.44 Certificate of Compliance. On completion of the

vessel the manufacturer shall issue Form X to certify that
the vessel has been designed, constructed and tested in
every respect in accordance with this standard and with
any additional requirements in respect of purchaser’s
options covered by this standard. Form X shall be
countersigned by the Inspecting Authority as required.

Where somae of the activities covered by this standard are
performed under the surveillance of a second Inspecting
Authority, each Inspecting Authority shall attach a 3
statement to Form X, countersigned as required thereon,
confirming which part of the total works has been carried
out under its surveillance.

The countersigned Certificate and its attachments“('if any)
shall be furnished to the purchaser with a copy to the
Regulating Authority if required. ‘

Where the purchaser elects to perform the design

- function for the vesel, the purchaser shall complete the

section of Form X which certifies that the des:gn of the
vessel ccmphcs with thls standard.
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Vessel description

Year of manufacture
Purchaser. K

Manufacture
{see note 1}
Name of Design Orgamzation {if not above manufacturer)

Design " ' Design conditions nf . i Design =~ Design - Construction k‘\}\co“mSiOH
‘ " principal componems ‘ pressure  temgp.  category -allowance:-
{see notes 2 and 3} .

Other factors affectmg deslgn (e g.
{seenotes 3and4) "l

- Temperature -~ Holding time

Pressure test Location Test pressure Test medium
{see note 5) . , and temperature
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ABS 5600 ; 1991 3 ) . ‘ o ‘,‘J L ' l"l‘ X 1
3 Nssue 1, January. 1991 R R ) ¥ i
. a . B . e e : SR
' ) ST !!. :’ o N } ,\r \‘ '
Form X {concluded) L e o ' LA , % X Y 0
. P * I"l ! ' :
Certificate of Compliance (desrgn) e o T e ; »
’ i ' ' . ,I’i\ ! f o .
We hereby certify that the de5|gn of thns vessel complles wrth BS 5500 . - ,Jff’ : 0
-_ ',r B A h - o l) e .
For manufacturer(see note 6) _ o Date ./ T ‘ C "
o . .. e ) ‘I N " ., ! ",; -"{,AI . E o
Position: i Nameof company: g o TN w o T e .r
i T . 4'.;' E . ,I § ol B | R ‘.’.}
We hereby confirm that we have checked the demgn of the above vessel and that thls complies with BS' 5.:00 i : ;‘A
. N : ‘ . a 1) R T
Forlnspectmg Authority: - o . ,,.»(,Date;‘ ‘ » [i i :
Position: Name ofcompqn\): oo . b S "
Certificate of Compliance (construction and testing) " IO \ . o
We hereby certify that this vessel has been constructed and tested in compliance with BS 5500, - *
For Manufacturer; . o k ‘ *.P‘ate“;' Lo .‘ ‘ L ' 0
Position; & Name of company: - Ly T LT o 1
. " . R )
. . ' . T t
We hereby conflrm that the construction and testing of the above vessel has een carrled out under our survelliance _' /‘/
and that to the best of our knowledge and belief all aspects of thls wurk comply with BS 5500 = . /
Far Inspecung Authorlty R e Date ’ L T'J ) v ‘
e . - ! ) ol o
Position: .'.\,‘x, Name of campany: . . " "
L . o td - 1 .
- We hereby conflrm that the constructlon ‘and testing of the above vessel has been carned out under our surverllance_ s
and that to the best of our knowledge and beltef all aspects of this work comply with BS 5500. 7/ | R o
' o o 1 s 'f'J o Lot
s ' f T Y - . i, . W
NOTE 1. The suffix * XX\ is to be added lD the senal number of each vessel for whlch any dewanons or roncessrons have been o
authorized (see 1.5.2.2 {e )}, e o 3 ‘

NOTE 2. The design conditions associated wnh the operational duties specmed by the purchaser shou{d be gwen

If a purchaser wishes 10 change the operational duty of a vessel rewsed desrgn condluons consnslent wuh the vessel scantlrngs wrll
be established separately, as appropriate. LT -

NOTE 3. Where the desrgn covers operation below 0./C the various combmanons of temperature, pressure and calculated membrane
stresses considered in determining the design minimurn temperature {see appendix D} should be stated. o

NOTE 4. where appropriate, cross reference to drawings or specrfrcauons will suffice.’ "'
NOTE 5. Where a vessel is tested in a different orientation to that in which it will normally operate this should be slated
NOTE 6. This part of the Certificate to be 5|gned by the pun.haser in cases where the purchaser elects IO porforrn the design funcnon

. (see144) L
Ll ’ . ' - ,""' T - T
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a ‘ T .
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1.5 Information and requirements to be agreed
and to be documented

1.5.1 Information to be supplied by the purchaser. The
following |nformat|on shail be supplled by the purchaser
and shall be fully documented.

Both the definitive requirements specified throughout the
standard and the documented items shall be satisfied
before a claim of compliance with the standard can be
made and verified.

{a} The normal working conditions of the required
vessel, together with details of any transient cyclic
and/or adverse conditions in which the vessel is
required to operate and any specral requrraments for
- in-service inspection. S ”' _
_{b} Any requirements relating'to the various optlons
.. covered by this standard (see table 1.5).

.le} Any special statutory or other regulatrons with = -
- which the finished vessel is requrred to comply.. '

{d) The name of the Inspecting Authority to be .
commissioned by the purchaser {(see footnote to 1.1.3).
{e) The name of the Regulating Authority {if any)

{f) The requirement to obtain coples for record

purposes of any documents other than those listed
in'1.5.2.2 (a) to (g} (see table 1.5}. (To facilitate the’

identification of such documents, a check list of optional

documenls.is givenin appendrx S. ) ’f

Where the purchaser elects to perform the design N
function for the vessel, the purchaser shall supply any
additional dasign information required by the,
manufacturer in accordance with 1,4.2, The design

with 1.4.1 shall cover all the information {whether?
supplied by the purchaser or by the manufacturer) which.
the manufacturer would otherwise be required by 4.1.1
.to submit before commencing manufacture.

152 lnformatlon to be supplied by the manufacturer

The mformanon in 1.5.2.1 and 1.5.2.2 shall be supplled by
the manufacturer and shall ba fully documented.

‘ standard and the documented items shall be satisfied
“before a claim of compliance with the standard can be -
made and verrf:ed

2282 ‘

dossier maintained by the purchaserin accordance .

Both the definitive requirements specified throughout the.

1/5

© BS 5500 1991
' i Issue 1, January 1991

o

1 5.2.1 Before commencement of manufacture The
manufacturer shall submit the information specrfled .
in 4.1.1 for approval before commencement of
rmanufacture. in submitting this mformatron the
manufacturer shall identify, in an approprlate mannetr, -

" any features of the proposed design and/or in the
_proposed manufacturlng, mspectron or test procedures

which by the terms of this standard require’to be
approved by the purchaser. . , e
NOTE. Table 1.5 lists and classifies such featurps’ and indicates

in which of the documents rcqurred by this standard they should,
if ralevant, La |dent|f|ed PE

1522 On comp!etron of construction. The manufactu rer
shall supply to the purchaser for record purposes a copy of

- . the following documentatlon as finally approved for each

vessel or batch of vessels

{a) A fully dimensioned drawmg of lhe vessel, as builix
-together wrth any relevant supporting information as
-+ gpecified in 4.1, 1 and which is not covered by items (b}
“tolg) '
o {b) A Ilst of materials {mcludmg weldrng consumables)
" usedin'the construction of the vessel with details of any
special heat treatments carrled out by the material
supplier. ~ ~ * ‘ o @ 3
NOTE. For materials specified toa British Standard the date of
the standard is to be given. Where other materials are used
. {see 2:1.2.1 (b)} the full specificatior is to be supplied,
{c) The welding procedu'res used during vessel 5, W
. manufacture (see 5.2.2). .

{d) . The procedures used for radrography, ultrasonlc
inspection and /or crack detection of welds (see 5.6.6.1
105.6.6.4), S
e} Records of any specific deviations from the
requirements of this standard (see table 1.5). The ©
raanufacturer shall add the suffix *XX' to the serial
number of any.vessel for which a specrflc dewatlon has
- been approved. -

(f} A Certificate of Compliance {Form:X) for each vessel ‘

(see 1.4.4). . @ . '
{g) A facsimile of the vessel nameplate (see 5.8.9),

NOTE. The duration for which a manufacturar will retain all
records he is required to generate during the manufacture ofa -
vassal is Influenced by @ number of factors which are outside

N the scope of this standard, B I N

b1
L]

=R

Ll et

T -
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{X denotes applrcabllny]

0

Purchasar option orfeature requiring
approvalby purchaser

Classification
(see1.5.2.2e))

6ol

Document in which optiunllaature should

be idantihod it

v

Purchase» o
order

Appreved
drawing {see
EARIE

: Appraved workung
procedure

o e
N IS

Requirements for additional records; E
documentation additional to that specified
in1.5.2(1.5.1}

Any special requirements governing the
selection, heat treatment or testing of
materials (2.1.1, 3.4.2, 5.6.2) ‘

w
Use of castings and appropriate. mspectron :
procedure (2 1 2)

Use of materlals other than those covered by
listed British Standards (2.1. 2)

Design strength va!ues for matenals quallfled
‘by notes {b), 1{d), (f]. 8, 17 totable 2.3

Use ofincreased design stresses for certain B
alloy steels as pernotes5and 6to table2.3

',.‘

Use of steels with carbo’n content greater
than0.25 % (2.3.2) ' :-\.\ R,

" 1]

PR
Use of design methods othertﬁan detailedin
section three (3 22,354,138, 1,3.9)
\\
Any relaxatlon ofthe design preseure for
protected vacuum vessels (3 2 3) -
i \l‘ ‘\
The deS|gn Ilfet|meforh|ghtemperature
applications (3.2.4) 4
. e
The service fifetime for applucatlons where
fatigue strengthis a potentl( Hife- I|m|t|ng
factor (3.2.4} ¢

F.

W
i

Theprovisionsforcorrosion(3.3) ' .
\'\
The constructlon category forvesselor v
component parts {3.4.1) - ‘L\\
FropertiaeofalloysteelsLised fordesign
purposes when post-weld heat treatmenl
exceedstime andtemperaturehmats glvenln
table 4.4.3.1{3.4.:2), R Y

. N

' Use ofthreads ofpltch coarserthan 3mm or N

bolt stresses in excess of values given
‘intable3.8.1.4(381) & . %

p . i
\ U
‘, R

L
3
! N

i

Lot . =\ : °
\l.Jse‘ of plate material for flanged hubs (3.8.1) -

Vv

" 'NPurchaser opiion

u

Purchaser option

NI

"

Ry
Variation

"
D
e

‘Variation . 5]

Y]

P -

Basic requirement
! K .\!

L
R
Purchaser option/
\rlarlatlor‘rr B
Variation”
DRI
Variaiidh \-*-‘
l \

NS T

Purchaseroptmn! A1

vartatlon

Basic requireme_nt

Basic requirement..

I

RS
Basicrequirement
Basic requirement

Basic requirement
[ z

.
e

V‘ariation

e
4 RN .
_’,,41::'(:‘ Y

Variation\,\(

T
el
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o Table 1. 5 '='urchaser optmns and features requiring approval by the purchasor (&.ee 1 5 1 1.5 2) fcantmued}
- = X denotes app“cablllty) \ ‘ ) - . -} . - ,,1::‘-- o . ‘:.\ o ";‘{.-'.‘ . \"-. B " 5ou “.‘. j ’ \ =
. quéha'sefoptionorfanturara'ciuirin'g' T Classification’ " | Documantin which optianllenturushould . )
o i approval by purchaser Co N {see 1.5.2.2(s]} . |_beidentitied il : w ST "
‘ ' . . ., ' . e Purchaso ) Approvad" ' Approved workmg N N
" o e oo ) : “| order : drawing(sae procedure [\| W
’ g : ) S I % I AN
. . , o , s - s : = -
. . Useoffilletwelds with throatthicknessless | Variation L N Xoowla 0y
o _thanthwknessofﬂnnneradmcentsecuOn | " L R T
3 (3 10 3) N . 7 - \.i'f‘f':f | . H
: C Y
Commencement of manufacture before . | Variation .-»Notapplicable
. approval of all infarmation specified in4.1.1 L o \
- T DR R T . e N
Any modifications to information suppliedin | Formal revision o o X « or X' o XY,
, accordance with4.1.1 ) of original , ;
; documentation - I ' )
' Relaxation of amount of dressing on & Variation o L XY | Weldpreparation R
e thermally cutedges of ferritic alloy steel and ) T procedure " - 3
aluminium{4.2.1) e oo ' ) . o “n o
B - . a . :{.
Supplementary non-destructive lesting' of cut Purchaser optlonl o, X or X | Weld p‘r‘,'eparation : N
i edges and rectification of defects (4.2.1) .variation A . - | procedure ¢ (/\
. ' . .~.‘J . ’ 1 ‘. ”:; . '-'\.\ o by
\ Procedures for forming andlnspectlon of shell Bééicrequirement ‘ ; X Heattreatment -
sectionsandplates (4.2.2) - B : B procedure W
. - o o o o
Assembly tolerances for thicknesses Basic requirement S X Y - E
> 200 mm (4-2.3) i ‘ v o X -_ s ' ‘ - A oo B ‘“‘, ' £y 4
e Depariures from specified tolerances on Variation' . e X W
: circumference of ends, circumference, : P - S o R :
straightness and circularity ofshells (424; | - R ‘ f“ ‘
- » o 0 el H . Y o
Conunencenmntofproducnonvvmd:ngpnor Vaﬂ%ﬁon ‘ " -Notapplicable b o .
to approval of welding procedures. welders, | - o .
welding operators (4.3.1); orassembly  ~ 7| & .
of category 3 components (4.3.1)
‘ 0 Use of welding consumables other than those | Variation - I % | Welding procedure
b , used in the welding procedure test (4.3.2) G z . ' ' o g
) Consumables used in the welding of 9 % Ni Basic requira'if'r_iént e Welding brocedure
steel (4.3.2) ’ . ‘
Useof attachments of different nominal Variation " | Welding procedure
compomhmﬂoshmu435) E .
. B ! v 3 : 2
Use of backing strips for welds {4.3.6) Variation "« | Welding procedure - e
‘ : s B L L
Thinning of welds by dressing orgrinding to | Specificdeviation . Notapplicable’ " '
less than thickness shown on drawings W ‘ o IR CR
{4.3.7) - e T a0 R
g UseofﬂngmIayenNEMSIthﬁadunéntof Variation . ?fi ‘ X
%" branch pipesin aluminiurm vessels f;au.- A PR ‘ i
(see4 3. 7ofannex AA)-" - ,;é{i , .
, o f .
o [ . ' ¥ f oo
/ ! v -
T 4 .
J il i
G Documents
L

o284 S e ) : ‘ - i



http://www.avadocuments.com/doc/bs-5500-1991
http://www.avadocuments.com/doc/bs-5500-1991

BS 5500 1991

lssue 1, January 1991
;f .

Table 1.5 Purchaser options and features requmng approval by the purchaser (see 1 5 1, 1 5.2) (conunued}

S X denotes applicability)

‘_E

A

’

Furchascr aptionor foature requlring
npproval by purchaser

3

Classification
{see 1.5.2.2{8))

Documentin which optionlfaature shnuld

: beidantilled

0

Purchaso :
order

o

Approved "
-drawing {see’
4.1.1})

Approved working
prccedura

Approval of welding procedufé {preheat
requirements) {4.4.1}

Modified post-weld heat treatment :
procedures (4.4.3,4.4.4,4.4.5) Lo
: Weldindcarried out after final post-weld heat
treatment (4.4.3)
‘ Y

Requiréments for cpecial finish (4.5)
Criteria for welding procedure tests (all weld
tensile) (5.2.5)

N 'L o
Weiderto retake wholeor partof apprcval
test (5.3.3)

e
._\"_ »

Production test plate ré*quiremé’hts (5.4)

Reduction in width of standard production °
test platesfor aluminium {5.4.2)

Necessity of micro-examination of weldsin
aluminium (5.5.5) o
Compreh'ensive schedule covering .

non-destructive testlng reqmrements 15 6.1}

Acceptance standardsfor defects revealed by
non-destructive testing in parent materlal
- (6.6.2)

Non- destructivetestingtechniquesfor' ‘
" examination of authorized repairs to parent
matertals {5.6.2} :

~ Anyrelaxationi in equirements for .

~ ultrasonic/radiographic non- -destructive ;.
testing of welds, other than full penetration®

butt welds, in category‘l compcnents S

l‘ Lovn

_(5.6.4)
Use of magnenc particle or penetrant
melhods forexamination of Type Aweldsin
category 1 components and
categories 1 and 2 in case of aluminium
vessels {5.6.4) ‘ "-f‘\\ )
" (.
Grouplng of nozzles and branchesfor
. examination ofinternal flaws {5.6. 4]

Variation
Variation

Specific deviation.

.Purchaser option

Basic requirement
Purchaser option

Purchaseroption

|| Variation

Purchaser option =

Purchaser option

Basic requirement

I
Basicrequirement
Variation

r

Purchaser option/
variation

‘| .Basic requirement

. Notapplicable

It

Welding procedure “

Healttreatmént o
procedure |

Non-destructive
testing procedure

o

Cal

) ,,Sbe‘ciﬁc repair

procedure -

Noh-destructive
testing procedure -

i

_Non-destructive
testing procedure -

i

Non-destructive
testing procedure
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Tab!e 15 Purchaser options and features requiring approval by the purchasar (see 1.5, 1 1. 5 2) (contmued}

{X denotes applicability)

W

U

' Purchasaropﬁonorlaatureréqulring :
- approvalby purchaser .

i

W

'| .Classification

{see 1.5.2.2(e)}

Document inwhich option/featura should'

beidentified

Purchase
ordar
[

' Approved
drawing {see
4.1.1)

Approved wnrking "’
procedure

1}

Use of magnetic particle or penatrant -
methods for examination ofcategoryB
components {5.6.4)

1] :
Choice ofnon destructtve testing technlque :
{5.6.5,5.6.6)

Method used to prowde reference pomts for.

‘Basic requirement

_Purchaser 6ptionl

variation . o

Basic requirement’

"

accurate location of non- destructwetestlng Moo

reports (5.6.6)

Weld defect acceptance criteria differentto ’
thoseintable5.7{(1) ' ‘

Acceptance of specific welds with defects in
excess of levels specified intable 5.7 {1)

Repairof welds (5.7.3 5.7.4) 7 i

Optlons permittedin pressure tests speclfled
in5.8 ‘ "

Agreerhent to waive repeatteston vessel .- '
repaired after pressure test (5.8.2)

Purchaser‘ L N P

opt-:nlconcessmn

Specific deviation

Basm reqmrement

Basm reqmrement

r_n”‘

_Specific variation

0

X

Notapplloaple

Notappllcable
X

Not applica”ble‘

procedure

Noh-destfuctive" .
testing procedure -

' n‘l" L
Non-destructive
tesling procedure

o -

Non-destructive
testing procedure

A Weld repair

procedure
Pressuretest ~

0

!
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Section two. Materials -~ - o
2.1 Selectlon of mater:als

2.1 General

2111 The selectlon of the matenals of construcuon for”
pressure containing parts and their integral attachments
shall take into account the suitability of the material with
regard to fabrication® and to the condmons under whlch
they will eventualiy operate. i
Annex AA gives requirements specific to alummlum and
aluminium alloys. This section shall be modlfled asgiven
in-annex AA for unfired fusion welded pressure vessels
constructed of alummlum and alumlmum alloys.

2.1.1.2 Any special limits, for example with respect to
composition, heat treatment, or non- destructrve testing,
which the manufacturer or the purchaser is permitted to
specify in relation to thG"partlcuIar end use of material,

.. shalt be the subject’of agreement betwéen the purchaser

and the manufacturer at the time of enqurry and order {see
table 1.5). o

2.1.2 Materials for pressure parts

2.1.2.1 All the materials used in the manufacture of
pressure parts shall either:

{a) comply with the appropriate British Standard
refercedtoin the design strength tables of this standard,
except as otherwise permittad by thls section; or

(b) be agreed between the purchaser and the
manufacturer (see table 1.5) provided that:: |

{1) theycomplywnhtheappmpnate reqmremems of
this section for that material type, and are covered by
. a written specification:

(i) atleast as comprehensive as the British
Standards listed in the desigh strength tables of
this standard for the nearest8quwalentmaterlal and
{ii). as a minimum specifying the manufacturing

* process, compaositional limits for all constituents,
deoxidation practice, heat treatment and

appropriate mechanical propertles for. acceptance‘

and other purposes;
(2) the nominal design strength of materials
specified are derived in @ manner consistent with -
appendix K and details of the procedure used are
agreed between the purchaser and the manufaclurer
and recorded (see table 1.5):

2.1,2.2 Welding material shall comply with sections four
and five. . ‘

2.1.2.3 The use of castings for pressure, parts shall be
subject to agreement between the purchaser and the
manufacturer (see table 1.5}). An apprapriate "quality
specification’ for such castings shall be agreed between
the manufacturer and the material supplier at the time of
enquiry, specifying the standards of inspection 1o be
applied and of acceptance for defects, As a minimum, all
accessible fillets and changes of section, etc., shalthe
subject to magnetrc partlcle or penetrant :nspecnon

2.1.2.4 Bolts and nuls shall comply with the material
specifications listed in tables 3 and 4 of BS 4882 1973
or tabIeSOfBS 1473 1972 .

£

'I
R
R

2287

; 2.2.4 Requirements for the use of ferritic steels in bands M5

- shall'be agreed between the purchaser and manufaclurer

‘Ilsted|ntable23forMﬁsteels : o

" requirements are necessary for their use at

o .. BS5500: 1991
o lssue 3, May 1993

213 Materlals for nan- pressure parts

Materials for suppomng lugs, skirts, baffles and similar .
non-pressure parts welded 1o vessels shall be of

- established identity and shall be compatrble with the

.materiaf to which they are attached.

2,2 Materials for low temperature applications

2. 2 1 Special consideration shall be given to the s~lection”
of materials for vessels designedto operate belowO *Cor, !
where it is considered by the purchaser or manufacturer
that there would otherwise be undue risk of brittle fracture
in pressure testing a vessel at the temperature of the”
available test fluid. i :

2,2.2 Table 2.2.2 specifies bolting materlal suitable for

_ use at low termperature and the minimum des:gn
Ny temperature for each malerlal :

Table 2 2. 2 Bolting matenalsfor " S
low-temperature ~ ‘ .

"Material Application - impact ‘ “[ Min. design ‘7
requirements | requiraments temperature R
T ) 0 e
BS 1506-162 Nuts Not specified -50
BS 1506-240 Nuts Not specified . {~50"
BS 1506-240 , ' C
LT 100 Nuts 20Jat2100°C =100
BS 1506-621A |Bolts .~ Ndi specified
BS 1506-621A4| " L
LT 100 Bolts - iy *" 20Jal 100 C -100.
 BS 1506-801B | Nuts,bolts |, Notspecuhed /=200
. BS 1506-821Ti | Nuts, bolts' *" Not speclfled lzoo"
BS 1506-821Nb | Nuts, bolts Notspecified.  [-200
BS 1510LT100 |Nuts, bolts |27Jat-100°¢C }-1 0o~

2 2.3 Thei |mpact requrrements for fe.rmc steels in band.’ N
M0 to Md inclusive used for vessels des gned to operate
below 0 °C shall be in accordance with appendix D,

Appendix D shall also be used as specifiedin 5.8.2, 4when

it is agreed by the purchaser and manufacturer to carry

out the final pressure test of a vessel at a temperature
higher lhan that of the available test fluid. ‘. |

{32 % Ni) and M7 to M10 inclusive, usedl for such vessels,

ol

:2.2.8 The impact requuemems for ferritic steels in band”

M6 (9 % Ni) used for vessels designed to operate below .
0°C shall be in accordance with the Brmsh Standards

2.2.6 Austenitic stainless steels (:ncludlng the high
nitrogen and warm worked varieties) are not
susceptible to low stress brittle fracture and no specral
requirements are necessary for their use at
temperatures down to ~196 °C, ‘

2,2.7 Aluminium and aluminium alloys are not
eusceptible,ggjlow stress brittle fracture and no special

lemperatur?as down to -186 °C.
W L

AN
A \x._f/fn\\\

\
g See appendlx G of BS 5135: 1984 for general guidanca on the suscuphblhty of malermls 10 Iamellar tearing durmij brlcuuon o
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1

2.3 Carbon carbon manganese and alloy steels
2.3.7 Materials covered by British Standards

2.3.1.1 Permissible materials complying with
appropriate British Standards shall be as gwen in

table 2.3.1 .

Hot testlng to confirm the propemes of materlal suppiled
shail not be required for matenals listed in table 2.3.
Additionally, it is permlssrble to use materials complying
with British Standards listed in table 2.3A for the
construction of only category 3 vessels provided the.
qualifying requirements indicated in table 2.3A are
satisfied.

Non-destructive testing requurements shall be as specrfred
in 5.6.2. .

Where relevant, the restrictions in 2.3.2.2 shall appiy
23.1.2 Nomlnal design strength values. for malerlals

complying with appropriate Brltlsh Standards shall be as

i given in tables 2.3 and 2.3.A.

These values are for design purposes as specified in the

- relevant sections of thls standard .only and shall not be
used as a basis for acceptance or rejection of material.
NOTE 1. Their derivationis descrlbed in appendix K.

" NOTE 2. Values between those given in the vanous columns of
_ thetable may be hnearly interpolated.

2.3.2 Materials not covered by British Standards

2.3.2.1 Other materials as specified in 2121(b) shall‘

comply with the general requirements of 2322 to
2.3.2.11.

.2.3.2.2 The maximum allowable phosphorus and sulphur
content shall not exceed 0.05 % each in the ladle analysis.

For ferritic steels intended for welding, the upper limit of
the carbon range {in the ladle analysis) should not

-normally exceed 0.25 %, but irf the cases of such steels
with a carbon content higher than 0.25 % intended for
waelding, they shall only be used subject to special’
agreement on welding procedures between the
purchaser, the manufacturer and the inspectlng Authority
{seetable 1.5).

2323 The deox:datlon practice shall be appropriate to
the type of steel ordered particularly where it influences
the level cf nlevaled or low temperature properties. Itis
permrsslble tn use semi-killed steel in accordance with
this standard for plates, seamless and welded tubes in
carbon and carbon manganese steels with an upper limit
of the specified tensile strength range of 640 N/mm?2 and
with a thickness not exceeding 100 mm. Rimming steel
shall only be used for welded tubes in carbon and carbon
manganese steel types with an upper limit of the specified
tensile strength range of 490 N/mm?2 under service
temperature conditions between 0°C and 380 °C.

2.3.2.4 Mechanical properties at room temperature shall
be specified for acceptance tests in accordance with
BS 18 covering A, R, {see appendix K) and mln-.mum ‘
elongation at fracture.

The specified minimum percentage elongauon at fracture
raferred to a gauge length of 5.65 f_ shall be
appropriate to the type of steel with a lower limit of 16 %

(sec appendix P).

t In certain applications higher design strangths than those specmad in tabla 2.3 for common grades of stmnless steel arobermrtmd

" * 8 is the original cross-sectlonal area of the gauge length of the tensife test specimen.

. agreement (see 2.1.1.2).

jr
t____\
i
for plates:15 % for castings and 14 % for tubes and
forgmgs, unless the use of the steel is SUb]eCl 10 special -
The rate of testing and methods of acceptance testmg N
; shall generally be consistent with appropriale Brlttsh
Standards for similar product forms. '

2.3.25 For materials that will be used above 50 C'a yreld
point or proof stress properttes shall be specified by the
.manufacturer for acceptance tests in accordance wnth

BS 3688 " oo

2326 Stres., rupture properties shall be specified fr*-) o
materials which will be used in the LCreep range, Thesge”
shall be determined in accordance wnh the procedure Iard
- down in BS 3228 Part 2. The’ manufaclurer of the vessel
shall be assured that the product supplled is capable of
complylng with the specified properties by a statement,
that the manufacturlng processes have remained
_equivalent to those for the' steel for which the test results
were obtained. . b

23.27 Charpy V-notch impact test properttes at
_appropriate temperatures shall, where necessary,
comply with 2.2.3 to 2.2.5:

-~ 2.3.2.8 Materials shall be slpplied in a heat treated .
condition approprlate to the nearest equivalent British
Slandard unless otherwise agreed between the

" purchaser, the manufacturer and the malenal supplier
(see table 1.5).

NOTE Plates for hot formmg mav be supplied in any suitable’
condition as agreed between the manufacturer and the material
supplier. .
2.3.2.9 Carbon and carbon manganese steel plates for:':
cold forming shall be supplied in the normalized condition
except when their thickness is less than 25 mm, when' |t is
permissible to supply plates as-rolled if guaranteed
.elevated temperature properties are not required.

Low alloy steel plates for cold forming shall be supplied in

. the normalized and tempered condltlon except that, where

a

metallurgically suitable and where post ~weld heat
treatment will suffice as the temperrng treatment, plates

- supplied in the normalrzed condition shall be permltted

2.3.2.10 ltis perm|551ble touse clectric remstance welded
or induction welded tubes in the as-welded condition .

* provided the specified upper limit of tensrle strength does
not exceed 540 N/mmz and they are not intended for
service below a temperature of 0 °C.

+2.3.2.11 The heat treatment condltlon o whlch the
specified propertles relate shall be clearly statedin the .
material specifications. These properties can be affected _
by reheating during fabrication and, where nacessary i
{see 3.4.2 or 4.4), the manufacturer shall discuss the
application and proposed heating or reheaung of the steel
‘with the material supplier. However, the lest plates shall

be supplied and tested in a condition correspondlng 10 the’
“material specification specifically requested by the
manufacturer. The heat treatment to be given to the test -
pieces and the acceptance properties shall be agreed .
between the manufacturer and the matenal suppher at the .
time of order.

o

2 /2 :'.‘:'::t B
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Table 2.3 Design strength values: index of steels Wi _\Q
: e - B , &
St{‘ﬁl‘fdard E Partof - P
“ oo table23 AT
Steel plates ‘|BS 1501:Part1 {L(al
BS1501:Part2  3xi(b) |
.~ |BSi501:Pant3 |} “
Steelsections and bars BS 1502 BT CRRE e
Steel forgings - BS1503°¢ {e) ’ - D S
Steel castings v [BS 1504 m | s
Steel pipes and tubes | BS 3059:Parts 1and 2| {g) - '
‘ ‘ BS 3601,8S5 3602: .
P Partstand2 -, thy ,
BS3603 . |(h
" 1B53604:Panis1and2 | i) -
BS 3605: Part 1 mooe L
LR I . BS 3605 ) : Lo ,
‘ BS3606 . . ) - :
o }
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