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CYS 76:198C
SPECIFICATION FOR PERIODIC '§iF“TION TESTING AND MAINTENANCE OF
CONTAINERS FOR THE TREHSPORT OF LIQMEFIED PETROLEUM GAS (L” )

1 SCOPE

This Cyprus Stancard spezcifies the requirements for the periodic
‘inspection, tsstina anc¢ meinTenance of containers for the transport of
Liquefied Petroleum Gas (LPG) of water capacity 1 litre up to 130 litres.

2 REFERENCES

‘This standard mekes reference *o the following Cyprus Standard:
CYS 77:1960 Spscification for Hefillable Containers for the

Trancport of Licuefied Petroleum Gas (LPG).
'3 DEFINITIGNS
For the purposeé of this zfandafd the follawing definitions apply.

3.1 Liquefied Petroleum Gas (LPG)

Any substance comprising méinly any one or any mixture of the following
hydrocarbons:s proparc, prapylene, .butane (eifher norimal butane or

. iso~butzne) ancd bu? ylrﬁe.

3.2 Corrosion
A chemical reacvion on materiasl that resultq in the removal of the’
surfacp uF the' M?ferldl

3.3 Comner%anAu*horify
Is the Autherity establiched under the Petrroleum Law, chép*ar 477 and

Law 64 of 1976, -ari” ’VP éﬁecial regulations of liquefied pzfrcleum gas,

paragraph 100A, as-bein: responsible for the assessment and acccptance

-t

of LPG containers; throughour the itepublic of Cyprus s OF any. Grq rnization
to which that Authoritry. del=oates such respensibiliiy.

+ At the present tim= the rasartment of Electrical and Mechan1cal Services
© of the Ministry of Communications and ‘'orks
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3.4 Authoriserd Test Staticin )
Any test facility which is zuthorises by the Competent Aurrority to

conduct the inspsction and fast rsgimea piven in thie standard.

3.5 Authorised Filling Station
Any LPG filling station authorized by the Competent Authority ro under-
toke the filling of LPG contziners, with appropriate regard to fhe visual

7

inspection  and leakage teeiing recuizements of this standard.
3.6 Inspection "

A complete examination by a persen =0 authorized by the Competent
Authority. ' ‘

4 GENERAL REQUIREHENTS

4.1 All containers shall be subjected to a five (5) year inspectior in

accordance with section @ of this standard, not later than five (5) years

after first coming into service. : -

4.2 All containers shzll be subjected to a periodic inspection and &
hydraulic pressure of 3.0 MPa™ in accordence with section & of this

standard, five (5) year intervals, commencirig rot later than ten (10)

years after first coming in*o scrvics.

Note: Notwithstanding the provisicns of clause 4.1 and 4.2 above, the

competent authority may require the inspection and the testing of
containers before the expiration of the 5 year and 10 year periods where
necessary.

4.3 Containers due for periodic ingpection and test shall be identified
as follows: ’ '
4.3.1 From the date of manufacture stsmped or the container,

or _ '

4,3.2 By means of the. last inspectien date marked or an aluminium ring
located between the valve and the neck of ‘the éonrainég, plzced there

by the authorized festing station.

4.4 Any container that.has not been inspected or tested within the period

specified in clauses 4.1 and 4.2 shall not be placed in service.

+1 ¥Ps = 10° N/n? = 1.02 x 107 kgf/n’ = 10 bar = 1.45 x 162 1bf
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4,5 The responsibility for ensuring thar the cas container is tested at |
the prescribed intervals and remzine serviceahble rests with the owner

of the container. : /

¢.6 The equipment and metheds used for rectino and inspecting the
containers shall comply with *he recuirements of this standard. Ir is
emphasized that the inspection is of prime importance for the 1

identification of c¢sfects liable fo render the container unsafe.

4,7 All containers shell be filled ar authorised filling stations, and

shall be subject to the following bafore being released for service, or

before being filied as the case may be: _

4.7.1 All containers shall be examined in accordance with clause &.3.1

of this standerd.

4.7.2 A1l containers after fillihg shall ke subjected to a leakage test

to cdetect the escape of gas frem vhe valve and valve bess; to the satisfactrion

of the competent authority.

4.8 The competent authority shall designastz a symbol for each auvthorized
testing station to be stamped upon cylinders inspected and tested by

that station.
5 SEGHEGATION

5.1 A scrutiny of all markings on each container shall be carried out
to establish that it complies with the requirements of CYS 77:1980

. Cad
and the requirerents cf the Law .

5.2 Containeis shall be segregated invg one of the following caregories
in accordance with clauses 4.1 and 4.7 of this standard.
5.2.1 Contziners due for periodic inspesction and hydrallic testing.

5.2.2 Contnirers due for periocdic inspectiocn only.
6 PERIODIC INSPECTIOM ANC HYDRAUMLIC TESTING

. 6.1 Preparation
5.1.1 Each container shzll be depressurized to atmospheric pressure, the

4 Pabwnalanm |, akanten 272 apd Law 6(;_ of 1975, . part IXA, special regulaticns
eum gas, paragraph 100F.
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cortents being discharged in 2 safe manner. If sny subsequeni operations
to be carried out on the conrairer cffer the risk of hazard by ignition
of the container contents, the contziner shall be rendered gas free by

an appropriate procedvre. ‘Uhere there is doubt vegarding the cpsration
cf the container valve, with the reeult that the container does nect
become depressurized, the containsy shall be set aside and deal® with zs
in appendix E.

6.1.2 The valve shall be removed frrr the container for inspection and
mainfénanne in accordance with: cluvss 6;7.

6.1.3 Each container shsil bhavs zll plasfjcs coating, loose paint,
corresion products, tar, oil or other foreign matter removed from the
external surfaces by wire brushingsshot blasting, water jet* abrasive
cleaping, chemical cleaning or other =uitable method. Care shell he
taken to avoid damagina the container.

6.1.4 The container valve boss fhréads chall be cleaned to remove parficles
of joinring or other foreign merfzr.

6.1.5 Moisture, loose sczle, plastics linings and o*her foreign matrer

shall be removed from the interier cof the contaiper.

6.2 Inadequate Markings
Each container shall be checked for compliance with the requ1rem°ni of
CYS 77:198C and shall be refurbished, @s necessary.

6.3 Inspection

Each container shall be inspecfed, exvernally and Jn*ernal;y, for ony

sign of corrosion or other defecrz.

6.3.1 External inspection. Eack convairer shall be inspected for:
(a) dents, cuts, gouges, uhlqnv, cracks, laminations (rejection limits
are specified in table 1),

(b) corrosion (rejecfion limits are specified in appendix A),
(c) other defects, such as depresead or misaligned valve boss,
damaged shrouds, base rirgs.and other fittings, illegible or
unauthorized markings, fire damoge,; electric arc er torch oburns,
etc., unauthorized addificnz or modifications (rejection limits
are specified in table 2).
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Rejection limits for
- destruction in

‘ect Definition ..
Defec . Definifion accordance with
section &
Bulge - visible swelling of tha All
confaiper
Dent fi derression in vhe con-j Yhen the deptk of any
- tainer thot hes neivher | dent exceeds one-quar-
penetrated nor removed | ter of its width af
metal any point. Conside-

ration of appearancs
21sa plays a part in

. ' +the svaluation of
; : B ' dents, especially in
K the case of small
/ -} cTontainers
Cut or gouge A sharp imprassicn All

where metzl has been
removed or redistri-

buted
;
: L. X . ,
Pent A depression in tho A1l
contaiping container within which
cut or gouge there is a cut or
’ gouge
Cradé } A split or rifv ip vhe 71l
-g contziner shell (so=
) : figure 1(h})
:
I
Laminarion 1 Laminations muy show. A1
ﬁ B in the form of a

! . crack or Bulge
i (see figure 1 (<)
E and (e))

T : .
]aulé‘1: Rejection limits relating o nbhysicsl and material defects

'* in the container shell
o
£:.3.2 Hejection. Containere rejecred

accordance with the criteria

bt

r
H

-

. specified in tables 1 and 2 =nd appendix £ shall be destroyed in accordence
with section 8 of this standard. Uefecis able to be remedied shall be

. deelt with jﬁbaccordance,wj?h section 9. , ’ _
6.3.3 Internal inspection. Each confa;ner'shall be inspected internally,
using 2n inspection lamp of sufficient invensity fo:idenfify'any of the

fdefectsf

/

/

f

listed in (a) and (b) above. Any container showing signs of
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Item

Nefinivion

Rejection limits for
destruction in zccordance
with section § .

Fire damage
(see note) .

Boss

Stamping

. Arc or torch
burns

Excessive genersl or
localized heaving o &
container ususlly indi-
cated by:

a) charring cr _
burning of fhe paint;

b) burning of the metal;
c) distortion of the
contaiper;

d) melting of mef~llic
valve parts

Metal ctiachiment
welded to the
contziner for *huc
purpcse of receiving
a valve or other
fitting

Marking by means of a
metal punch

" Burning of ths

container basc metal

a hardened heut
affected zone, *he
addition of extraneous
weld metal, or the
remeving of metzal by
scarfing or cratering

Vhen evidence of fire
domage is accompanied
by (b) or (¢)

if only (a) or (d) is
evident see note :

If the boss is depres-
sed or misnligned

Yhen any container shows
stamping on the body

or where the stamping is
illsgible or inadequate

or has heen altered.

Where it can be cleerly
established from records
or otherwise, that the
container complies fully
with the requirement of
CYS 77:1980, an altered
marking may be acceptable
{see 5.4 and 5.9.2) and
illegible or inadequate
marking may be cerrected

‘Tdlé '2: Rejection limits for containers at time of inspection:
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Note. If paintis only charred conrainer may b% accepted, but if paint
has been removed by heat, or if metallic parts -of a valve have been melred;
the decision to accept, refurbish or reject shall become the responsihility,
of the competer® authority. When so deciced by the competent authority,
heat treatment and retest must be cerried out in accordance with the
requirements of CYS 77:1920, excluding the hurst and tencsile tests.

corrosion” shall be cleaned internslly by shot blasfiné, water jet abrasive
éleaninq, wire flailing, steam jct, Lot water jet, rumbling, chemical
cleaning or otber suitable method. Care shall be taken to avoid demaging
the container. After cleeninc, the containers shall be irnspectecd again.
Containers with cxcéssive corrosicn, as described in appendix A, shall be

destroyed in accordance with secticn &.

6.4 Check Yeighing

The accuracy of the stamped tare of each container shall be checked by
weighing to an accuracy of 0.2%.

6.4.1 The tare of the container includes the mass of the container valve
ancd of 8ll permanent fittings but cdose not include the mass of the valve
cover. Any container haVing a tare that is less than 95% of that stamped
on the container shall be deemed unfiv for further service and. destroyed
in accordance with section 8, unless the disparity hbetween the actual
and stamped tare of the contairier recsults from the fitting of a different
valve, sﬁroud, base ring or uther attachrent,

6.4,2 ¥Ybere it can be clearly estzhlished that g disparity between the
actual and stamped tare is nof due to excessive corresion, the correct
tare shall be marked on the confsiner and the original tare obliterated.

6.5 Inspection cf Contairzr Soss Threads
The interpal hoss threadec of eech corntainer shall be inspected to ensure
that they are of full forrm, clean sned free from burrs and ofher

imperfections.

6.€ Pydraulic Proof Pressure Test ,
Fach container shall be subjecrzd fp a hydraulic proof pressure teéf;
6.6.1 Test equipment.

(a) All rigid pipework, flexitle tubing, valves, fittinas and

components forming the pressure system of the test equipment

+ Tarnishing may occur on the inside of a container. Provided that the
layer is slighr and there is no localized pitting it will not, be
neczssary to clran the inside of the container before reicsue.
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shall be capsble of withstanding # oressure twice the maxiimum test
pressure of any container that may be tested.
(b) Pressure gauges shail be apprcva& by the competent authority
with a3 scale range appropriste to ths test pressure. They shrll be
calibrared ot regulgr intervals, §n6 in sny case not less frequervly
thon once per month. ‘
(c) The.design end ingrsllztion of the enuipment, znd of the
containers connectcd to ir, shzll be such 3s te avoid trapping air
in the system.
6.6.2 Test method
(a) More than one confainer mny be vosted at a *ime provided thot
each individual test point is capnbls of heing isolated.
(t) The containers shall be subjected Vo & Hydraulic pressure of
3.0 MPa. ‘ v
(c) Before applying pressure the exterpal surface of the conteiner(:)
shall be completely cry,
(d) The test pressure, cnce aftained, shall be held for a minimum
period of 2 min, during which pariod the pressure'as-regisrered on
the test gauge shall remain consrtan-. .
(¢) Under these conditions of tasv the container(s) shall nor show
any sign of leakane, vieible deformavion or defect.
(f) If there is a leakage in the pressuré system it shall b2 corrected
end the contziner(g) shall be retsacted. ‘
6.6.3 Fasiled containers. Any container that fails to comply with the
requirements of 6.6 shall be destroycd in accordance with section 8 of fthic
standard.
6.6.4 Drying of containers. Yhers water hne been used as ths test medium,
the interior of each contriner shall be thoroughly dried by a suitable
method, immediately szfter hycdrzulic testing.
6.6.5 Contamination. The interior of the contaiper shall be inspocted fo
ensure thet it ic free from conftzminction. Any‘cenfaminafion shz1ll be

removed by & suifable methoc.

6.7 Inspection and Maintenance of Ymlvas

Fach valve shall be inspected arni maintained so that when it is reintroduced
into service, it will perform sztisfactorily.

6.7;1 In particular, 211 fhreéds shzll be chocked to ensure that the thread
dizmeters, form, length and toper are s%fisfacfory;

6.7.2 If fhreéds show signs of distorfion, deformation or burring, these
faults shall be rectified. Valve with excessive thread damsce or deft
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~ of the valve body handwhe2l spindle oi other components shall be replaced.

6.7.3 Maintenancz of the valve shall include general cleaning, together,
where nscessary, with rsplacement of worn or damaged components. and

packings. Any extsrnal sealing devices shall be replaced.

6.8 Revalving »

fach valve shall be replaced using % suitable jointing medium and the
optimum torque necessary to ensure ¢ seal between the valve and container.
6.8.1 Yhere necessary for tzre nurposes, the original valve shall be
refitted to the container. Th: &est dere rinc in accordancs with clause

4.3.2 shall pe firrad gvar The velve stem prior to revalving.

6.5 Marking . ) »
6.9.1 After satisfactory completion of the periodic inspection and tesr each
container or aluminium ring shall be sfamped‘in'accordance with clause
4.3.2 with: o
(a) the symbol of the testing stction
(b) the date of test (which may be indicated by the manth and year
or by the year followed by @ number within a circle to denote the
quarter of the year). 4
.6.9.2 Where a new or reconditioned valve has been fitted, or following
the replacement of = dameged collar, base ring or other attachment, tho
container tarz shall be established, ond if this differs from the marked
tare the laffer‘shall be obliverrted and the corrcet tare marked in n
permanent and legible fashion.
6.9.3 Any added or replacement markings shall be stamped on the valve
.boss or collor of the container znd not on the cylindrical part or domed
—.end.

6.10 Painting

Where necessary, each contzinor «3ll bz repainted.
7 FIRST FIVE YEAK INSPECTIONM

7.1 Preparation
Each container shall have all loesc paint, corrosion products, tar; oil
. or other foreign matrer removed from the external surfaces by .wire

brushing, chemical clezninc or ofher suirable method.
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7.2 Inspecticn

Each container shall ke visuélly inspected externally for:

7.2.1 Dents, cuts, gougss, bulges, cracks or lsminationes (rejection
limits are specified in table 1).

7.2.2 Corrosion (rsjection limits =re specified in appendix A).

7.2.3 Damaged valves (conteziners with damaged valves shall be dealt
with in accordanca with 6.1.1, 6.1.2, 6.1.4, 56.1.5 and 6.5). A full
inspection and hydraulic test of th= container shall be carried . out

in accordance'with secfibn.é of this standard.

7.2.4 Inadequete merking (contziners shall be checked for compliance
with the requirements of CYS 77:1980, and shall be refurbished as
necessary).

7.2.5 Other defects, such os depressed or misalioned valve boss, damaged
collars,‘base rings or other fittings, illegihle or unauthorized merkings -
fire damage electric arc or *orch burns, etc., unauthoriz:d additions or

modifications (rejection limits crc specified in table 7).

7.3 Rejection

Containers rejecfed in accordence with the criteria specified in tables 1,
2 and appendix A shall be destrecyed in accordance with section 8. Defects
ahle to be remedied shall be dealt wirb in accordance with section 9.

7.4 Marking
7.4.1 After satisfactory completion of the periodic inspection each
‘container shall be stampcd in accordence with clause '4.3.2 with
(a) the symbol of the testing srztion:
(b) the date of inspection (which may be indicatod by the month
and year or by the year followed by a number within a circle to
denote the quarter of *ke year);

(c) the letter 'V' to indicete visual examination anly.

7.4.2 Where a new or reconciticned valve hes been fitted, or foilowing
the replacement of 2 damzgsd collzr, base ring or other attachment,; rhe
container tare shall be established, ard if this differs from the marked
tare the lafter shall be obliteratzd and the correct tare mmrked in a
permanent and Iegible fashion.

7.4.3 Any added or replaced markings shall be stamped on the valve toss -

or collar of the container and not on the cylindrical part or domed end.
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7.5 Painting

Where necessary, rach contzirer shall be repainted,
8 DESTRUCTION OF UNSERYICEACLE COMTAINFRS

8.1 Containers that have heen deemed unsuitable for further service shall
be destroyed by the testing stztion using one of the following mertnds,
but before any container ie dezrroyed the procedure specified in 6.1.1
shzll have been follow=2d. »

8.1.1 The container shall be crushed or flattened by mechenical mesmns.
8.1.2 An irreqguler hole shall be hurned in 2 safe manner in the top dome
of the confaipef, cquivalent in »r72 fro approximately 10% of the arez of
the top dome.

8.2 Drilling a hole in & contziner shall rot be considered as satisfying

the requiremeqfs of this section.
9 REMEDIAL TREATMEMT

"9.1 Major repairs involving welding znd/or de-denting shall be carried
cut only by approved corfainer monufactursrs or by others specifically
approved by the Competent Autherity for carrying out such work. Before
hot work is carried out fhe procadure specifisd in 6.1 shall have bzer
followed. Following sny such repoirs the container shall be subjected
to the heat treotment precess onG non-destructive test requirements of
CYS 77:1980. '

9.72Minor repeirs, such 2s reforming damaged collars, base rings, etc.,
not involving welding or he~tinc of the pressure-containing part, may be

an
carried out at, or under the supervicion of,/approved testing station.
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Appendix -A

CORROSION

A.1 Generzal ‘

The wails of the confainer may be subjscrad ro environmental condifions
that could cause external corrosion cf the metal.

A.1.1 Internzl corrosion of rhe me*al may also eccur owing to service
conditions. ]

A.1.2 Extensive experience and judgomenf are required in evaluating
whefher contziners that “have corredec internally or externally are safe
end suitable for revurn to service. It is important fthat the surface
of the metsl is completely cleaned of corrosion products prior to the
inspection of the container. ‘

A.2 Types of Corrosion

The types of corrosion generally exprrienced may be classified as

follows.

A.2.1 General corrosion (see fiocure 1 (2)). Gereral cerrosicn is rhat
which has csused a reduction in w2l:i rvhickness over an area exceeding

20% of the container externrl surf:ce, and mAy occur externally or
internally.

7A.2.2 Area corrosion (see figurz 1(n)). Area corrosion, whick may occur
externally or internally, is. that which has caused a general reduction
in.wall thickness ov=n an arca not exceeding 20% of rhe container external
surface. It excludes other typss of corrosion described in A.?.B, A,2.4,
A.2.5 and A.2.6. '

A.2.3 Chein pitting and line corrnsion (see figure 1 (c)).

Chain pitting and line corrosion may occur aleng the length, or part

of the length, of a container, and mry nlsc extend round the circumference
of the wall. They may be external or infernal and are usually made up

of a series of pits or corroded cavitics in the wall thickness. Generally, -
they are of a limited width. _

A.2.4 Channel corrosion (see figure 1 (g)). Channel corrosion can be a
more concentrated form of line corrosion or = channel formation in the
metal. It may be formed externally by the metal heing in contact with

a corrosive substance or internally ty the pasenqe of gas over the surface
of the metal. _

A.2.5 Isolated pits (see ficure 1 (b) and 1 (f)). Iselated pirs ore a
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pitting of the metal, in isoloted.areas, and may occur externally or
internally. . “ ‘

£.2.6 Crevice corrogion. Crevice cerrosion is 5 circumferentinl
corrosion occurring, for exempls; Q¥ the iuncticn of the wall apd foeot
ring.

1.3 Evaluation of Corrceion }

A recommendec procedure for eVéluaFinc container corrosion is given in
A3.1 to AL33. _ o A

A.B{J If the bottom of the defect can hc seen it moy be possible, with
Jjudgement and experience, to svaluyzfe if sufficienfly to pass or fail

the container for thst defect. The limits set ip A.4,1 to A.4.5 shall b=
used as 2 guide or allowmble wall thicknzss.

A.3.2 If the cefect is borderline, or gives rise fo.uncerfninty, set .

the cohfainer'aside for more deta:iled examinafion, using specialist
eguipment if necessary. = '

A.3.3 Where the bottom of the defect connot be seen, where its extent
cannot be evzluated using speciszlisr equipment, the container shall be
destroyed in accordance with section f. | '

A.4 Rejection Limits .

Defects in excess of those déécribcd in £.£.1 toA 4.5 are cause for
rejection. . )

A.L.1 Ceneral corresion. If th:,dnhrh nf penetration exceeds 10% of the
original wall thickness or if rhe grieinzl meta) surface is not recognizable.
It corrozion is exteneive in arsa The container shall be dealt with s
;specjfied in A3.7 or A.3.3.

h.4.? Aren corrosion. If the denth of pencrration exceeds 15% of the
originnl wall thickness or if +he oricinal metal surface is not recognizéble.
A.4.3 Chain pitting, line corrgsion ﬁnﬁ channel corrosion.

If the total length of corresion in @ny divectinn exceeds the circumfocrence
of the contziner, or if the depth of peretration exceeds ZSW of the
original wall thickness. » _

A.4.4 Isol=ted pit. Pirs af a concertration grpafer than 1 per 500 mm2
of the surfoce aree shall be classifizd és area corrosion. Tra depth of
discrote pits of greater than 5 mm cicmatsr  shall not exceed 25% of the
original wall rhickness. Pits lege than 5 mr in diametpf shall be asszseed,
as fﬁr as practicasble, to ensure that fle remaining w2ll thickness is
°dequ3re for the duty env1sag=d for ihe cunta:npr..

R.4.5 Crevice corrosion. If the depth of penetrafion exceeds 20% of the
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Appendix B

PROCEDURE TC BE AOOPfFD WHEM A CONTAINEH VALVE IS APPAFENTLY OBSTRUCTEL

8.1 If there is 2ny doubf, when tie valve of & container is opened, thot

the gas is not being released and th=t rhe container may still contain

residual ges under pressure, o check orrchecks shall be mede to establish

that - free passage through the valve is not obstructed.

B.1.1 The method adopted shall be a recognized procedure such cs the

following, or one thot provides ecuivalent safequards. ,

B.1.2 First check to establish thar the total mass of the container is
the same as the tsre stamped on the confaipsr. If there is a positive

' difFérencé, the container mey contain either liguefied gas under pressure.

or non-pressurekcontaminants:

8.2 When it is established that there is no obstruction to gas flow in .

the container valve, the velve may he removed.

B.3 When a container is feund to h»ve un obstructed gas passage in the
valve fhe:container chr:11 be set asides for spacial attention as follows:
8.3.1 Partizlly unscrew thé valve wirhkin 2 olanded cap, secured and
Jjointed to the container and ventecd to ¢ safe discharga.‘ The principles -
of a suitable device are shown in figure 2. o

B.3.2 This procedure shall be carriad out only by traired personnel.

When the gas, if any, hasAbeen relensed ond the pressure within the
container has been reduced to ntmaospheric pressure, =nd there is no

frost or dew on the outside =f thz container, the valve mey be removed.
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" Extractor cu'mg_._\

N\

t ) Control "vaive

.

g-TJ - Alternatively to the

NN

_Joint ring\‘

clamp arrangement, ‘he
extractor casing ca be

e : threaded to attach to
’ 2 thréaded container
neck ring

e -

Figure Z,Tvpbgl devics for the rgménl of s damaged gas contsiner veive
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CYS 77:1980C

SPECIFICATION 'FOR REFILLASLE CONTAINERS FOR THE TRANSPORT OF LTQUEFIED
- PETROLEUM GAS (LPG) '

1 SCOPE

This Cyprus Sténdard specifies the reauirements for the materials,
design, constructinh; marking,  sampling snd testing of refillable steel
containers for the conveyancﬁ'and storane of Liguefied Petroleum Gas,
(LPG), of water cgpacity 1 litre up to 130 litres and maximum w01k1ng
pressure of 2.0 MPa” .

Confﬂlners employlno concave ende are excluded from ‘the provisions of
this standard.

2 DEFINITIONS

For the purposes of thiz cfandarn the following meaninas are applied to
the terms employﬂd )

2.1 Bursting Pressure (point of. bursting)

The pressure at which s rupture occurs on the container.

2.2 Collar, Valve Bo=s, Upper aned End, v'1ndr1cal Part, Lower Domed
End, Bese Ring.

Those'parts‘of the stael container ss shown in figures 4 and S.

2.3 Lomperent Authority

Is the Authority established under the Pnrroleum Law, chapter 272 and
Law 64 of 1976, part IXA, special regulatlona of liquefied pefroleum gas,
paragraph 100 A.

2.4 Elonqatlan

The total exten510n produced at- fracture -on. qauge leng h, Lo = S.GSJ:;;
in a test-plece durino a tensile test, expressed as a percentage of the
original gauge length of the test-pizce. Sc is the cross-sectional arsa
of ¢he test-piece. '

5

*aPa = 165N/m? = 1.0Z x 19° kgf/m” = 10 bar = 1.45 x 107 1bf/in?
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2.5 Gauge Lengt®
The length of the parzllel portion of the test-piece used for the measurs-

- - ment of extension by means of an exrar.zometer.

2.6 Heat Treatment
The provess of relieving fabricztion welding stresses induced in the -
container by a sustained heat soaklng.

2.7 Liquefied Petrcleum Gas, (LPG}-

Any substance "ompriéinb meinly any one or any mixture of the following
hydfocsrbons: propane, nropylene, butane (either normal butane or
iso-butane) and butylene. ‘

-2.8 Ultimate Teneile Strength
The retio of the highest load applied fo a testepiece during 2 tensile
test, divided by the original cross-sectional area.

2.9 Water Capacity

A The total volume of weter recouircd to fill the container completely. -

_ 2,10 Lower Yield Stress '

The stress corresponding to that point in the tensile fést on a test-
piece where the deformation incresises suddenly and a subsiarfial
amount of plastic deformation takes nlece.

3 INFORMATION 76 BE SUPPLIED BY THE PLRCHASER AND THE MANUFACTURER

3.1 Information to be Suppliec by rhe Purchaser
The purchaser shall inform the manufacfurer of the following as appropriate.
(a) Material of»consf:ucfion, inciuding ladle analysis
.(b) Preferred dimensions i :
(c) Type of base
(d) Internal .and/or exfernul rezk thread specification
(&) Fittings required ' ‘
(f). External/internal finish reouired
(g) Whether any addition is required to the requirements of vhis standard

(h) The filling ratio es dstermined in accordance with section & -

3. 2 Infornaflon to be Suppliad by *he Marufacturer
The manufacfurer shall supply t#e—ca:chaser and fhe Competent Authority



568

with the following information:

(a) Fully dimencioned cectional drawing of the container including:

water capacity (minimum)j

material of construction;

test pressuresy

minimuin and meximum maésﬁs of conteiner;

statement that the contdiner will be constructed to the
requirements of this standard;

large scale dimsnsional det2ils of the we:1d preparation
for all joirts. ' '

(b) Fitrings to be supplied
(c) Marking arrasmgement drawing _
(d) Certificate of compliance for materials and container

4 FILLING RATIOD

The ratio of the mass of gas introduced into any container complying with
this specification to the mass of water et 15°C which fills the container
as fitted for use, shall not exceed the following:

(a) For Propane, 0.431 ,
(b) For Iso-Butane, 0.496

(c) For LPC mixtures, zs determined in accoerdance with appendix C.

5 CERTIFICATE OF COMPLIAM

The Competent Authority shall certify that the manufacture of the containers .
was carried out iin accordance with the requirements of this standzrd
(see appendix E).

6 MATERIALS

6.1 Characteristics of Sreel Plates

6.1.1 The steel plaies used for the'ﬂnbricatiOn of the cylipdrical part
and/or of the domed ends shell be of malleable and weldeble steel; ‘the
chemical-éomposition and mechanicsl propertise of such steels shall be
not less suitable for the intended use than those specifiéd in tables 1
anc 2 respectively. The mechrnit>l properties shall be obtained zffer
the heat treatment of the conteinzr specified in clause 8.4 of this
standard.
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6.1.2 Each bundle or coil shall &z marked wifh the. number of the
relsvant Mationel Standard, inciuding the éradeAnumber and letter,- as
appropriste 3nd with numters or other identificz*ion marlks by which it
can be traced to the ladle of steel frum which-ir was made. if'the
plate cr sheet is not supplicd directly by the steel maker to the
container manufacturer, then the mafer&al shali also be mafked to
identify the stecl makei.

6.1.2 Steel suppliers ehall orovide =n apnropriat: manufbcfurer ]
certificate with each Latch of steel giving details of lagle ana‘ys:s
and meclva'ucal proparties, ) _

6.1.4 The ladlec snalysis of mzterials eh=1l be within the ccomposirion
limite given for the steel listed in #able 1. In the event of ons melt
being divided between more than one ladle, samples shall be znalysed

from each ladle and & sepersie analycis provided for each ladle.

Chemical Permissible deviation
Element Composirién from the specified
N % . compositian
" Carton C ' 9.20 max + 0.03
Silicen Si .35 max ' + 0.05
Manganese Mn £.50 - 1.30 * 0.3C
Phosphorous P 0,050 max + 0.005
Sulphur S ‘ £.650 maex + 0.005
Nitrogen N ‘ 0,009% e

Tdbile 1z Chémical Composition of Steel Plates

Nete:
(a) The steel specified in tebls 1, is the Sfaél No. P7 g{vgn vy ISH
2604/1V-1975(F). Verious designitions are given *o steels by netioneal and
international standarde organizeiians, Howsver, for the purposes of this
Cyprus Standard, any cteel is acceptad. provided that the requiremenrs‘
specified in tables 1 znd 2 ore met.

*For electric furnace steel, M&0.012%
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ﬂb) Elements not quoted in table 1 shall not be intentionally
added without the agrecement of. the purchaser, other than for the
purpose of finishing the melt. Aii reasonablerprecautions shall
be ‘taken to prevent the addition of_sdch elements from scrép'dr
other materials used in manufacture, but residual elements may be
':present'provided the mechanical properties specified in table 2
and applicability are not adversely affectcd. If the level of
residual elements is important»in relation to the pfopettiés or
weldability of the stecel, thec cast (1adle) énalysis'for such
elements shall be reported. If the purchaser so requires, for
reasons of forméli;y etc, a meximum copper (Cu) content of 0.25%
may be impbsed. o ' n

Property
Lower yield stress " MPa - 235
Tensile strength _ MPa - 410-530
Elongation ' % 24 min
Bend test . 2.0 t*

Table 2: Mechanical Properties of Stcel Plates

6.2_Appearance '

'Thefsteél,plates shall be free from flaws, blow-holes, cracks or
chippings, or any other visual defects. Any means of repair for »
covering-suchxdefects shall not be accépted. : ’ X

*t is the minimum manufacturing thickness as specified on the drawing
including corrosion allowance if eny. 7
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6.3 Valve Eoss _

The mectanical characteristics and cherical composition of the metal of
the velve boss shall be the same ac those of the steel platesspecified
in section 6.1 of this standard.

6.4 Rage Ring, Collar
The bass ring, gand the collar shall be compatible with the parent metal
and be made of welduble mild steel.

6.5 Weld Deposition Metal
The weld deposition metzl shzll bz stich as to give the reqpired mechanical
characteristics of the joints indicated ir this Cyprus Standard.

7 DESIGN

7.1 Minimum Wall Thicknees

7.1.1 Tﬁe'minimum wall thicknesé.for eny diemeter of cortainer shall be
not less than thar indicated by the groph giveniin fiqur9-1, for borh
the domed ends and cylincdricsl pzrés of the container, which shall be of
the same thickness,

7.1.2 A corrosion zliowence of 5.2 mz shall be added te the value of

minimum wall thickness specified in 7.1.1.

7.2 External Height of Domed Ends :
7.2.1 The exterfial height of the domed end 'h' indicated in figure 2
sholl not be less-then 25.5% of the container outside diameter.

7.2.2.The following limitations of shape gpply:

(a) The shape of the domed end shall represent ‘s continuous
curve without any flats. ' ‘
'(b) The meximum radius of curvarures, K shell not excecd S5%

of the outside diameter of the canfainer,

v(é) The mihimum rsdivs of curvature, r shall not be less then ‘

19% of the outside dicmeter of *he contsiner nor less fhen_fhree
timés the actual well thickness, whichever is rhe greater.

(d) The parallel portion, Sf of the domed 2nd, see figure 2, shall
be not less then the approprizte value civen in fiquré 3 for any

" diameter of contziner.



Minimun Wall Thickness (mm)

'500""

Contamer Internal Diameter (mm)

FIG. 1: Ralationlhip ‘between minimusm wall thickness and container
internal dtqmoter
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D]

Fig. 2.

Domed Ends

~ je— N .
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7.3 Vslve Boss Hole'

The hole for the inscrtion of the valve boss shall not exceed 75 me in
diameter, and shell be placed centrally ir the upper domed end.

8 CONSTRUCTION

8.1 Construction of Cont:insrs

The contﬂlnrr shnll be free frmm ony bthe, dent . cut, gouge, crack,
1nfernul or thernal'rust ‘

8.1.1 The body of the containar shall be assemkled by either of the

following:

(a) Rotstion welding>cf two domed ende, (container in two picces,
see figure 4), or: ' ' '
(b) Dne cylindrical part, scamlezs or welded lcng1fud1nally

and twe’ outwardly ‘domed ends, (contiiner in three pieces, see -

figure 5).
8.1.3 Each container shall zlsc comprise:

(a) One valve bess; turned or hot stziped, w1rh a lcfr hand faper
thread on the inside to odnit the toil of the valve and fitter
with & feature léff to the chonisz of the manufacturer for the

fixing of the protcctive ceg of Fhe valve. , ,

(b) A basc ring of robust coﬁsfrucficn'fixéd by welding of = heiabt '
sufficient to ensure 17 mm cleerzncs of the bottom of the confain#f
when on a flat surface, tRe cinweter of the base ring shall not be
less thap 0.8 times the dismercr of the cylinder.

(e) A collar, fixed by welding to the upper domed end, incorporaring
one or. twe hondles of & height 5ot less than 12 mm above the. valve
and protective cap. The protective coller shall be of adeqpatr
construction to prevent domage to the valve if a filled container
was dropped from a height of 1.2 m so <hat fhe_profpcf1vr collar
struck a hard flat surface.
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Cotllar

P Valve Boss

Upper Domed End

Lower Domed End

B,o.se' ng

FIG. 4: Diagram.of @ "'two-pieee’ container
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Collar

Valve Boss

Upper Domed End

Cylindrical Part

Lower Domed End

Base Ring

FIG. 5: Diagram of a ''three=piece'!' container
\
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8.2 Weléing

A1l body welds shall be continugus full depth butt welds. -

8.2.1 welding shall he czrried out hy mesiis of electric arc Weldino
under electroconductive lux or inert"aiwréphers. Suchk weling may
V.-ba either under non-permanenf suppert, or ‘on a ‘backing strip
incorporated in the construction (this "1“19 0h117 be made of steel
conforming to all the reouirements of ==c110n 6.1 of this’ ‘standerd).

. Before any cther propnsnd wethed of weldina is used #he manufanturer Qh«11
satisfy the Competent Autherity that =n ‘equivalent level of assurance
~ to that requ1red by ?hlﬂ Cyprus Standord is aftajneﬁ

8. ? 2 The weldlng ‘shall be conductnd in such a ﬁequence as to allow -
maximum visual inspection of the welds from the -inside of the
container. | ‘ “

8.3 Weld Preparation _ B »
8.3.1 Pr1or to weldlng, componen*s shzll he eXawined'in'accordance
with 40 2 ;
8.3.2 All flller metal shall ba such as to ensure the rpnuxrﬂd phyochI
properties in the completed weld.
8.3.3 Prior to welding, all weldirg surfaces shall be cleaned by
degreasing and dresred smoofh.';Surfacés aﬁdledge preparaticns‘Shall
be consistent with the welding procese. o
8.3.4 The surfaces of the piates st the seams shall nor be out of
alignment w1fh each other at any point by mrore fhan 10% of ths plats
fh1ckness.
B8.3.5 VYelds except the erids of lnnnltudinal welds, shall nof be dreeoed
without the zpprovsl of the Compefznf Aurherity. The weld sirface
“shall have & smooth contour and thore chall be no undercuffing. )
8.3.6 All welding of the conralner anc sttachments shall be completed
before final heet trezatment,
. 8.3.7 The m&nufacfurer shall s& t:sfy the Competent’ Autbnrxry thaf semi
or fully automatic weldlnv machines wiil produce the requxred 9fandard
of weld:ng.
8.3.8 Where manual weldlng is empIO/eo for fho atfachmnnf of non-pressurs
parfs, tHe manufacfurer ‘'shall seflsfy Fhe Compefpnf Authorlfm
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that = welder has passed a suitabfe approval test before being pefmit{és
to weld the containers. - '
8.3.9 The Competent Authority may require re-tests from an approved welder
if not SatiSfied.with~thg‘work of that welder or if there has been a lapse
of time since the welder was last employed on welding containers manufactured
in accordance with the requirements of this-standafd.~ .
8.3.10 Welds in the body of the container ‘'shall be prepared in ac¢cordance

with figure 6. _
Joint : Name

Single-welded butt joint

-0
Y(Tﬁ '~j>y | with 'v! groove,‘witbout

|
10 mm max <, N A4 < backing strip.
1.5 mm—_‘“'- 1.0. mm
min gap
Figure 6: Container body welds ) @

8.3.11 The valve boss shall be welded to the body. of the container by the
method given in figure 7 and.with.weld'dimensibns no less than those indicated.
8.3.12 The welding of the valve boss and the collar may be carried out by

hand using the electric arc method. ‘ .

 §.3.13 The welding of the base ring and the collar on the cpntainer may be
carried out by continuous arc welding without overlap in such a way, that the
approach of the base ring and thé coliar is perpendicular to the appropriate

surface of the container.

8.4 Heat treatment ) ) )

8.4.1 containers shail be normalized at a temperature between 890°C ahd»?BCOC,
after completion of all welding (including that of attachments) and before
hydraulic test. Steels with a specified niobium content equal to-or greater '
than 0.01% shall be ndrmélized at a temperature between 840°C and-880°C. For
'norhalizing, the contairers shallAbé heated for a sufficiently loﬁg period to
ensure that they are all uniformly at the required femperature'and'thenecooled
in still air, or treated in an eauivalent continuous procesé as approvec by -

the Competent Authority.
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Dimensions as in table below

Screwed connections should not exceed 1% in. B.S.P. thread ‘size or

equivalent.

t 3mm Smm | 6mm 8mm 9.5mm

B | 6.5m| 3mm | 10mm | 12.5mm]14.5mm

t = Thickness of socket (tb) or vessel whichever is the smaller.
Weld dimensions are minima.

Fig. 7: Valve bcss connection
9 TOLERANCES -

9.1 Cylindrical Part of the Container

9f1i1‘Circularity. The difference between the maximum and minimum
"-external diameters measured at any cross section of the completed
container shall not exceed 1% of the specified internal diameter.

- 9.1.2 Circumference. The external ccircumference of the cylindrical
part of the completed container shall not depart by more than
¥:ﬁﬁl25%’from the circumference calculated_from.the nominal outside
diameter (equal fo the nominal internal diameter plus twice the
actual plate thickness). ‘
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9.1.3 Straightness. linless otherwisz si:ovn op the drawing, the merimum
deviation of the cylindrical pert from @ svraight line shall not exceed

0.3% of the cylindrical lencth.

¢,7 Comed Fnds. .

?2.2.1 Circularity. The ﬁifferﬁnce bereenn the meximum and minimum
outside diameters of rhe s-peight flange (corresponding re Cpy sEE
figure 2) shull not exceed 1% of the snecifisd intsrasl diamefer.
9.2.2 Circumisrence. The externel civcueference of the dished ends
'shall not depart by mor= than - €.25% from ~he cireumference calcu-

. lated from the nominsl outeide diameter (ecusl to the nominal infernal

dismeter plus twice the actual plate thickness).
10 INSPECTION AND TESTS

10.1 Gereral

18.1.1 The purchaser and the Competant futherity chall have free
accéssAaf all reasonable times ts that parf of the manufacfure;'s

works engaged upon the order, and shall be zt liberty to inspect

the febrication at any stage anc *o r2ject any process, container or
Apart of 2 container thst does not coinply witix the reguirements of

this standard. '

10.1.2 The manufacturer shell supcly ihe labour and appliances for

such inspection and tests as 2re reguirad and for a2ny additicnel checks
which may be agreed between tho Competent Authority and the manufscturer.
16.1.3 The manufhé?urer shsll give rzwsmne&le notice to the Competent
Authority, as sgreed betweer: them, of vihen the containcrs will reach

a stage nt which inspzsction is reduired.

16.2 Inspection .of Componcnts

10.2.1 A1l pressings and cylirdricsl parts shell be exasmined for
surface defects before any seam is weolded, JTf fheré are defects which,
in the opinion of the Competent Authority, would be detrimental to

the sound consftruction of the container, the pressing or cylindrical
part shsll be rejected.

10.2.2 At the discretion of the Compotent “uthority 2% or more of the
pressings and of the cylindrical perie shall be selected at rendom to
represent all batches of materisl used for the manufacture cof fhe

containers and these samples shall be examined for minimum thickness
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before any seam is welded.

_Should any pressing 6r cilindricél part so sampled be less than the
minimum specified thickness, the whole of ths output. from the relevant
batch of materlal shall be examlnrd far minimus thickness and any .
pre581ng or cylindrical part-whlch 3 less than the specified mini-
mum thickness shall be rejected. '

"For the nurpose of this clause, 'b"t n of natafigl' is defined as
meaning pressings or cyllnd‘lcal partsmﬂnuf cturad in a continuous

pro»uctlon run.

10,3 fiechanical Tests
19.3.% The mechanical tests shall consist of tests on the parent
materlal and the welds.
Test spec1mens shall be obtained from locations on contalners indi-
cated in flgure_S ' sampled in accordance with section 12 of this
standard. The specimens for teéts on the parent material shall be
cut so that no‘pért of the gauge length of the test specimén is
within Ai of the edge of the weld, where t = minimum manufacturing
thickness as specified on the drawing (includin: corrosion allowance '
if any).’ 4 ' -
The mechanical test carrled out on each container Shdll be .in accor-
-dance w1th ‘the following:
» 10.3.2 Tensile test on parent matcrlal.

19.3.3 Bend test on parent material.

10.3:4 Tensile test on the welds.

10.3.5 Bend test across the welds:

10.3.6 Nick- break test on the welds. }
,A test specimen of each type reauired under 156.3.2 and 10.3. 3 shall

be cut from the cylindrical part -and from one of the domed ends.

Test spécihehs 6f'aéch tybé required under 10.3.4 to 10.3.6 inclusive
_shall be cut tranvcrs»ly across the lorgitudinal weld andAalternately
',From the top and botton c1rcumf9rcnt1al walﬂs on successiva containers
selected for test.

JO.3;2 Tensile test oh'parent’matérial. The tensile test specimen T1.
A and Te  (see figure 8) shall be made from>strips cut from a finished .
container with the.axis of ‘the strips, where possiblé, parallel to
- the axis of the container. The face and back of the test specimen
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shall not be machined, but. °hall.reprcsent the surface of‘the container
as manufactured. The ‘ends only ray be flattened for grlpnlng ‘in ‘the’
testing machine.‘ Tensil: test spccimens shall have correct form and

_ dimensions”, ‘

When the parallel'lehgth 1's in excess of the gauge length a serles'

of overlapplng gauge lengths shall be arked or alternatlvely gauge.
marks be applled every 5 mm, 10 mm or G mm along the parallcl length

so that the elongatlon on the prESLlee ane length can be deternlned

. by some suitable netﬂod oF 1nter)olatlow. .

The results obtalned shall mect . tha spec1flcd rtqu1rtnents of Taolm 2.
10 3.3 Bend test on parent material. The w1dth of the test spcc1mens'A
81 and B2 (see figure 8) shall be not less than 25 mm or four times

the minimum manufacturing thicknzss of the contalner as shown in thn'
draw1ng (1nclud1ng corrosion allowance if’ any), whlchever is the greater.
'~The face and back of the test spe01men shall not be machined except

that the edges may be rounded off. ‘“hcn bent at room temperaturc,

round a former of radlus not greater than that glven in Table 2 for

~the. steel until the gap between the ends is not greater than twice the
radius of the Forner, the spec1men shall remain uncrached. ’
10.3. 4 Tensile test on the welds. The test spec1mens T3 and Ta (see A
figure 8) shall be cut transversely to the weld and it shall be the .

full thickness of the material at ths w01ded JOlnt. The uhape and
dimension of the test specimen shall be as shown 1n figure 9. In pre-ﬁ
:parlng the test sptc1mens the face and back shall not be machlned.

The face and back of the test plLCC shall each represent the surface

of the parent material and the weld, The test specimen may be care- .
fully staightened cold as neccesary in order. to place it 1n the ttst- _:
' ing machine. The tensile strength shall be not-less than that
specified»fpr thehparent matcriels _ ,
10.3.5 Bend test across the vclds.  The width of the test specimen shall
be 25 mm or four times the desicn thickness of -the container, whichever
‘is the greater.~ In preparing theytest'specimen the corners-may be - -
rodnded off and any weld reinfbrcementtShall be machinedfoff‘before test4» -
ing .

'Spec1mens B3 and B4 (sec flg. 8) shall be bent w1th the outer surface oF
the weld in ten31on, and specimens 35 and B6 (sct figure 8) with the
inner surface of the weld in tension. '

Yhen bent round a former of radius not grcater than that given for the

* Note: The requirements, as appropriate, of BS18 Parts 2 and 3 are

considered satisfactory for this purpose.
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steel in Table 2 until the gap between the ends is not greater than
twice the radius of the former, sach test specimen shall remain
uncracked. o ‘ ,
18.3.6 Nick-break test on the welds. Two nick-break tests shall be
made, the specimens NB1 and NB2 (see figure 8) being similar to_§hose
required for a bend test,'eXEept that a slot is cut along the weld

on each side at'the centre lins. The slot shall be of the forn shown
in figure 10. The specimen shall then be broken cbld.in the weld and
the fracture shall reveal & sound,:-homogeneous weld with complete

penetration, free.from oxide, slag inclusions or excessive porosity.

10.4 Hydraulic Volumetric Expansion Test

10.4.1 After heat treatment the container(s) selected in accordance
with the requirements of clause 12 shall be subjected to a yblumétric‘
expansion test preferably by the 'water jacket' method (see_Appendix A).
10.4.2 The test pressure shall be 3 iipa. 4
10.4.3 The permanent volumetric expansion shall not ‘exceed 10% of the
total expansion undct the test pressure. , ' A
Should the permanent volumetric expansion of a container, selected
according to Appendix B, exceed this value, the procedure_laid down

in 12.6 shall be follawcd. '

10.5 Hydraulic Bursting Tast _
The containers selected in accordance with Appendix B, shall be hycrau-
lically tested tc destruction. The nominal hoop stress corresponding
. to the pressure at which destruction occurs shall be calculated from
the formula: ' '

PLD;
sz

20t

, n
where p = nominal hoop stress (H/mmz) at which destruction accurs,

Pb = internal pressurs (bar) at which destruction occurs, '
Di = nominal original internal diameter (mm) of the container,
t, = minimum manufacturing tnickness (mm), as specified on the

drawing (including corrosion allowance,if any) of the

wall of the container. . » '
The value of fb shall b; not less than 0.95 of the minimum specified
tensile strength of the material of the container.’

The container shall burst without fragmentation.
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Tl———
—B1
T Tensile test on parent material.
. _ T4  Tensile teit 6n welded joint.
) B1  Bend test on parent material.
B —1—86 B4  Bend test on weld, outer surface
Weld - — —— in pmim.
| 1 86 Bend test on weld, inner surface
14 U in tension.
NB2 s NB2 Nick-break test on weld.
- —
PR The location of specimens around the
i o : circumference of the cylinder is not
A specified.
B4
T4~

(a) Containers with circumferential seams only

Weld

{b) Containers with circumferential seams only. Alternative positions for T1 and B1
for containers with parallel portion dimension X less than 150 mm '

Figure 8. L ion of test i ina
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- _J 6
NB2) ]
i T4

Blc). Containers with longitudinal and circumierential seams

Figure 8. Location of test specimens in a container

T Tensile test on parent material
T2  Tensile test on parent material

. T3 Tensile teston weld -

T4 Tensile test on weld (seesdB.! regarding
’ salternate test pieces)

B1  Bend test on parent'material
82  Bend test on parent material
83  Bend test on weld outer surface in tension

84  Bend test on weld outersurface in tension
(see WAy regarding alternate test pieces)

8BS 8end test on.weld inner surtace in tension

B6  Bend test on weld inner surface 1n tension -

. (s_ee WAy regarding alternate test pieces)

NB1 Nick-break test on weld;

NB2 Nick-break test on weld =
{seel@ds regarding allgrna!e test preces)

— _.._...T ‘
1= 25 mm min, ’
N Py '
— 1
D ﬁ
[ )
: i
bmm . _ bmm
R Sd mm R'SO mm
Fiéure 9. Reduced section tensile test specimen
. 6 mm T
3 [ T
a U__,.‘ Y -
fo c. ‘ 125 mm
- - 1
/ i
Saw slots 6mm -
[ T
L . t

The test piece is t0 be broken by pressure or biows auplied on one of the slotted faces.

Figuref0. Nick-break test piece
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1d.6 Pressurs Test

Afrer all heut trestment each contmincr sioll be subjected to a hLydraulic
ftest in which the test pressur=z sﬁﬂll be 3 MPz, The test pressure

shall be held for at least Z min. . linder thes» concitions of test the
container shail nof show any sian of praccure loss, leakage, visihla

deformation or defact.

15,7 Tighfness Test:

After esch contoiner has pasesd the hydrauiic'test specified in 10,6,
it shzll be subjected te =n infernsivpneumatin pressurs equal to

C.7 MPa. If any leakzae occurs the confaines shall be regarded - as
having failed the test. Any leakace shzll be detected by either
immereing fhe container in water, by aoplying & soap solution to the

welds. or by any ofthar test of couivalent sensitivity.

10:8 Repair of Welds - A

10.8.1 If durina the hydraulic or tighiness test minor leaks are found,
the weld may, at the discretion of the Comon?ch? Authority, be repaired
by rewclding either by automatic or manusl means.

10.8.2 After such rewelding'all confsineré ohail be reheat treated in

accordancé with 8.4 and vetaested in nceordence with 10,6 and 10.7.

1G.9 Checking of Water Capacity . »

The water capacity of ~ach confainer shall be checked. This shall

‘be done by wei@hingg by filling-ihc contzirer with ancaljbrafed

volume of liquid or by orkor mreans approved by the Competent Authority
in nrder to ensure compliance with fhe Tecuired minimumvspécified‘

water capacity as marked on the cortainer.
11 MARKING

“11.1 Each contsiner purporting to comply with the - requirement s of this
standerd shall be permansntly srd legibly marked with the following
information. '

“'(2) The menufactuer's name or tradc merk, serial number and year
of manufacture. '

(b) The water capacity of the container 'in litres.
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(c) Tha date of hydraulic test, (which dete may be indicated by
the month and year or by the yenr with a symbol to denote ihe
quasrter of the year),

(d) The terz, i.e. the mses of the confaiher in kg.
(2) The maxinum workiné preesure, iie. 7.0 MPa.

(F) The fesf'prhssure to which thz conteirer was manufactured,
i.e. 3.0 ¥Pa.

“(g) The nurher of this Cyprus Srondned i.e. CYS 77:1980.,

Note: Additional merking is recuired vnder the Perroleum Law, Chapter
272 and Law 64 of 1972, pari IX&, sperisl regulations for liguefied
petroleum gas, paragraph 10CE.

11.2 Merhod of Markings
The marks shall be 2s large as possible, preferably not less than 6 mm,
but in any case not less than 3 mm in height. They shall be permanently
and legibly marked on: _

(2) a label welded to the container; or

(b) the foot ring; or

(c) the collar or

(d) the valve boss

12 ESTASLISHMENT OF COMPLIANCE

To establish compliance with this standard, bstches of containers shall
be presented to the Competent Authority, with a statemeni of the- manu-
facturing process and analysis of the steel used in their construction.

The followirg seriss of inspections snd tests shall then be conducted.

12.1 Freedom from Defects, Construetien znd Marking
Each container shall be visually inspected for compliancz with sections
€ and 11 of this standard.

12.2 Pressure and Tichtness Tests
Each container shall be subjectzd 4o the pressure and tightness tests
‘specified in clauses 10.8 =nd 10.7 oF rhis standard. If any container
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fails to meet thc specified req01rement the whole batch shall be.
rejected.

12.3 Capacity and Elasticity

The batch shall be éamplgd in cccordance with Appendix B, and each
sanmple subJected to the tests SpClelLd in clguscs 10.4 and 10. qp of
this standard in that order.

If the number.of failures to moct the reguirements of any clause
cquals the rejection number given in Appendix B, the whole batch
shall be rejected. '

12.4 Material Tests

From cach 400 containers, or part there of, ° somple shall be sele=
ctcd ht rqndom, and spe01mens taken and tested in accordance with
clauses‘10 3.3, 10 3.4, 10.3.5 and 10.3.6. : x
12.5 Bursting Test- _

Samples which have satisfactorily complcted the tests required in
12.3 above shall be further sempled in accozdance with Appendix B,
and subjected to the test specifiad in clausc 10.5 of this standard,
. any failure 'shall result in the rejection of the lot.

12.6 Resubmission

Should any batch be Tejccted, the Competent Authority may at'its

discretion allow the rework or reheat troetment of the batch for
subsequent resdbmission. Should a resubmitted batch agein fail, the

whole batch shall be destroyed. ' : .
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Aeeendix A

VOLUHETRIC EXPANSION TESTING OF WELDED CONTAINERS

A.1 General- ) _
This appendix gives detcoils of two methods for determining the volo-
metric expansion .of welded steel gas contziners as requiredbby ‘
clause 10.4. ‘ . ' ‘

(a) the water jacket method (sreferred mcthod)s

(b) the non-water .jacket method.
The water jacket volumctric expansion test may be carried out on

equipment with a levelling burettc or with a fixed buretto.

A.2 Test equipment

The Follow1ng requircmnents are gcnpr :1 to both methods of test. ]
(a) Hydraulic test Pressurc pipclines - shﬂll be capable of w1thstund-
ing a pressure of twice the moximum tost pressure of any contzincr.
that may be testod. fhey shall be fitted with relief devices szt
to relieve at a pressure of 1.5 fimqs the'mdximqm test pressure qf
any container that may bc testad. o . o
(b) Glass burcttes shall have bores of uniform diameter and ba of

- sufficient length to contain the full volumetric expansion ¢f the
contaiher.
(c) Pressure gauges used shﬂll be "CCLrth to within 0.5% at test-
pressurz and shall be ch‘cked on a dcﬂdwclght tcster at rugulﬂr
intervals of not luss than ncc per mnwth.
(d) A suitatble d9v1ce shall be employed to ensure thﬂt no COnt”lnC
is subjected to 2 pressurc in excess of its test prcssur».
(e¢) Pipewerk shall utilize long bends in preference to elbow fittings,
and pressure pipes shall bo ae short as possible.  Flexible tubing
shall be capable of withstanding twicc the meximum test PreSsure in
the equipment and have sufficicnt wnll thickness to prcvgnt kinking.
(f) All joints shzll be leak-tight. )
(g) When installing equipment carc shall be taken to avoid trapping

of air in thc system.

A. 3 later jacket volumetric expansicn tust
This mcthod of test neccssitntes encluolng the water-filled container

fmom dmstees =50 filled with weter.  The total volumetric expansion of
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the container is measured by the amount of'watef displaced from the
jacket when the container has been pressurized. The permanent
volumetric expaﬁéion'oftthe containcr is measured by-thezamount of

" water which continues tc be diéplaced from the jacket when the pressure
has been released. v ’ ‘

The water jacket may be fitted with a safety device capable of rcleasing
the energy from any container that may burst at the test .pressure.

An air bleed valve shall be fitted to the highest point of the jacket:
Two methods of performing this test are described in.A.3.1 and A.3.2.
Other methods arc 1ccuptablu provided ‘that thoy are capeble of measuring

the totql and, if any, the parmanent volumotrlc expansions of the container.

A.3.1 Water jacket volumetric cxpansion tcét: leﬁelling burette method.
An example of the equipment required is shown in figure 1, but other -
types of installation may be accepted. - Thc procedure is as follows:
(é) Fill the container with water and attaéh the- water jacket cover
to it. o - . ,
(b) Seal the container in the jacké and attach. the, pressure line to the con
(c) Fill the jacket’ﬁith wnter, allowing air to bleed off through the tainer
air bleed valve. Closc the air bleed valve when water issues freely
from it. J I
(d) Adjust the zero leovel on the burctte to the. datum mcwk on the
burctte support stand. Adjust the height of the water to the burctte
zero level by manipulation of the jacket filling valve and the drain
valve. _ ' oo
(c) Raise ‘the pressurc in the conteiner to £WO—£hirds‘of the test
pressure. Close the hydr\ullc pressure supply valve and Cthk that”

the burette reading remains constant.

Note: A rise in water level indicat.s = leaking joint betwoon the
container dnd the jocket. A fall in water lovel 1nd1c1tes a leaking
joint between the water jackct and the atmosphere

(f) Open the hydraulic pressurc linc valve and COHtlnut the pressuriza-
tion of thc container until the test prbssuru is rrﬁche . Olosed the
hydraulic pressurce line valve. : o

(g) Lower the-burctte until the water level is”at thc datum mark on
the burctte suppert stand. Take the reading of the water level in

the burette. This reading is the total expansion”and ‘shall be rccorded

on the test certificatc.
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(h) Open the hydraulic pressure line drain valve to release
pressure from the container. Raise the burette until the water
level is again at the datum line on the burette support stand,
check that the pressure is at zero and that the water level is
constant. - )

(i) Read the water level in the burette. This reading is the
permanent expansion, if any, and shall be recorded on the test
certlflcate.

(j) Check that thekpérmenent expansion does not -exceed 10% of

the total expansion as determined by the following equation.

Permanent expansion X 100

< 10%

Total expansion

1.3.2 YWater jacket volumetric expansion test: fixed burette method.
\n example of the equipment required is shown in figure 2, but other

-ypés of installation may be acceptable. The procedure is as follows:

(a) Fill the container with water and attach the water jacket

cover to it.

(b) Seal the container in the jacket and attach the pressure line
- to the container.

(c) Fill the jacket with water allowing air to bleed off through

the air bleed valve. Close the air bleed valve when water issues

freely from it.

(d) Adjust the water/level to zero‘mark on the burette.

(e) Raise the pressure in the container to two-thirds of the test

pressure. Close the hydraulic pressure supply valve and check that

the pt- =*¢ reading remains constant.

Note: A risc in water level incicates a leaking joint between the
conta. - and the jacket. A fall in watcr level indicates a

 leaking joint between the water jacket and the atmosphere.

(f) Open the hydraulic pressure line valve and continue the pressuri-
zation of the container until the test pressure is reached. Close
the hydraulic preésufe line valve.

(g) Read the level of the water .in the burette. This reading is the
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total expansion which shall be recordzd on the test certificate.

(r) Open the hydraulic pressure line drain valve to release bressure
~ from the container. Check that the pressure is zero and that the

water level is constant. A

(i) Read the level cf the water in the burstte. This reading is

the permanent expansidn,.if any, which shall be recorded on the

test certificate. ' . .

(§) Check that the permanent expansion does not exceed 10% of the

total expansion as determined by the following equation.

Permanent expansion X 109 < 10%

* Total expansion

A.4 Non-water jacket volumetric eéxpansion test

The method consists of measuring the amount of water passed into the
container under proof pressure, and on relcase of this pressure,
measuring the water returned to the burette., It is necessary to
allow for the compressibility of water,.and for the volume of the
coﬁtainer under test to obtain true volumetric expansion. No fall
in piessure under this test is permitted. '

The water used should be free of air. Any leakage from the system
or the presence of free dt dissolved air will result in fa ne read-
ings.

Every care sheuld be taken to maintain stesdy temperature eonditions
and sufficient time shall be allowed to permit the apparatus, thc
container and the water to sttain a uniforin constant temperature.
The equipment shall be installed as shown in figure 3. This figure
illustrates diagrammatically the different parts‘of the apbaratus.
The water supply pipe should be connected to an overhead tank as shown,
'or to some other supply giving a sufficicnt head of water.

A.4.1 Requirements for testing. The apparatus shall be arranged such
that all air can be removed. The glass tubs reservoir shall be cali-
brated in millilitres and be accurate to 1% of reading. It shall be
so arranged that accurate readings can be determined of the volume of
water required to pressurize the filled container, and of the volume
expelled from container when depressurized. In the case of larger
containers, it may bc necessary to augment. the glass tube with metal

tubes arranged in a manifold.
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. The pressure gauges- shall be celibrated. If a single-acting Hydraulic
pump is used, care must be tqken to ensure that the p1ston is in thc

'back’ p051t10n when watcr levels are noted.

A 4.2 Tcst method
(a) Completely fill the conainer with water and determlne the mass
of water requircd. v
(b) Connect container to hydraclic test pump through coil A and -
" check that all valves are closad. -
(c) Fill pump and system with water from tank C by opening valves D,
E and H. ) C
(d) To ensure expulsion of air from the system, close valve H and
réise system pressure to approximateiy one third of test pressqré.
Open bleed valve G to release trapped air by reducing the system
 pressure to zero and re-closc valve G. Repeat if necessary. . '
(e) Continue to fill system until level in'glasé tube M is approxi-
-vmatcly 300 mm from the top of ‘this tube. Close valve D and mark
water level by pointer P, leaving vzlves E and H open. Record .
level. '
(f)uClose~valvc H. Raise thc pressure in system until the check
pressurc ‘gauges K records the requircd test pressure. Stop the
" pump. After approximately 30s therc should be no chanc> in either
water level or pressure, A changevin level indicates leakage. A
fall in pressure, if there is no leakage,; indicates that the
container is still coxpanding und:r prossure.
(g) Record the fall 'of water level in glass tube. Providing there
has been no leakage, the watcr.drzined from the glass tube will have’
" been pumped into container to achieve the test pressure. This
-differénce in Water level is the temporary volumetric expansion.
. (h) Open valve H slowly to rzlzaasc the pressure in the container
and allow water so releascd to roturn to the glass tube. The water =
- level Should return to the original luvel marked by pointer P. If
the water level returns to a point below pointer P, this difference
in level will dcnote the amount of permancnt volumetric expansion A
in the container, neglocting the effect of comprossibility of water
at test pressure. The truc pcrmansn?’volumetric expansion of the
container is obtained by correcting for comprcssibility of the water.
(i) Beforc disconnucting the container from the test rig, closc valve E.

This w1ll.leavu the pump And system full of water for the next test.
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Action (d) shall however, be rﬂpeatbd at each subsequcnt test.
(j) 1f permancnt volumetric expansion has. occurrcd, record the

temperature of water in the container.

.A.4.3>Test results ‘ ]
(a) The.tests‘determins thc volume of water in millilitres requi--
red to pressurize the filled container to test pressure.
(b) The total mass and temperature of water in thc containcr arc
known, enabling change in volume of the watér in the container
due to its compressibility to bc calculated. The volume of water
expelled from ‘the ‘container when depressurized is known. ‘Thus
total volumetrlc expansion (TE) and pbrﬂancnt volumetric cxpan31on
(PE) can be determined. _
(c) The permancnt volumetric expansion shall not exceed 10% of

the total volumetric expan51on,

A.4.4 Example calculatlon. In the follow1nq calculatlon, allowance
for p1pe stretch has been 1gnored ‘The compressibility faor water ‘

is calculated from the following formulag

€= wp (k- 2580
10
where C is the volume of water forced into thc container duc to the
‘compressibility of water (ml),
W is the mass of water in the container at test pressure (kg),
P is the test pressure (bar),
Kvis a factor, dependent upon témperature, with values listed
in the tablc below.

°c K °c K s K
6 0.049 15 13 0.047 59 20 0.046 54
7 0.048 86 14 0.047 42 21 0.046 43
8 | o.os860 | 15 0.047 25 22 0.046 33
9 0.048 38 | 16 |.0.047 10 23 0.046 23
10 0.048 12 | 17 0.046 95 24 0.046 13
11 | 0.047 92 18 0.045 C0 25 0.046 04
12 0.047 75 19 0.046 68 26 0.045 94
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Given that 1 kg of water = 1 litrc, a typical example is as follows:

Test pressure = 232 bar gsuge

Mass of water in container at zero gauge pressurc = 113.8 kg
Temperature of water = 15°C .

Water forccd into container te raisc préssure to 232 bar = 1745 ml
or 1.745 kg. ' : .
Totzal mass of water (W) in container at 232 bar = 113.8 + 1.745 =
115.545 kg. ’ '

Water expelled from container to depressurize = 1742 ml

Therefore PE (without correction for compressibility) = 1745 - 1742
= 3 ml. ‘ '

0.68P)

10°

From the formula C = WP (K -

~.

Volume of water (C) forced into the container duc to the compres-
sibility of water at 232 bar and 15°C = 115.545 x 232 (0.047 25 -
0.001 50) = 1224 ml.
Total volumetric expansion = 1745 - 1224 = 521 ml

3 x 100

Permanent. expansion = 57— ° 0.58%
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Calibrated -Fixed trame

burette [ 7 == Weter supply
sitding in
fixed trame Overfiow
t
| 1
Pointer Water and .
R R | B Pe Hyd. fve .
[_Jr_l' attached to |l eye leve! yd. fine valv Priming
fixed frame valve
at water level !
r
Jacket | ' "
tilling valve [
A
e ’-" —Air bleed valve
Position Position Position
when at test before.
pressure pressure pressurization [
1s released Pump
Reading = Reading = . [
permanent  total
expansion expansion E‘ .
)
—— N Drain
Figure 1. Water jacket vol netri ion west (levetling burette)
Overtlow
— === Water supply
v

|

-- Hyd. fine valve

o

l Priming
valve

‘It Air bleed valve

Pump

Drain

Figure 2. Water jacket volumetric expansion test {fixed burette)
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Apperciy’B
SAMPLING

B.1 Batch definition.

For the purpose of this standard, a batch is defined as a number of
containers of the same_design, shapé and capacity , manufactured by
the same manufacturer under esscntially the same conditions, and

presented for appraisal at thc same tims.

8.2 Sampling.
Samples shall be drawn from the batch at random making use of a table

of random numbers, see Table 3.

B.3 Nuinber of samples. ) ,
‘The number of samples shall bc appropriate to the batch size as given
in Tables 1 and 2.

B.4 Acceptance and rejection numbers.
The numbers used for acceptance or rcjection of a batch of containers
shall be those given in Tables 1 and 2 as appropriate to the batch

size and clause in gquestion.

ACCEPTANCE & REJECTION
SAMPLE S17E NUMBERS FOR CLAUSES:
BATCH SIZE
CLAUSES | CLAUSES | . 12.3 12.5
12.5 12.5 nce | wed | acc | wed
0 TG 280 13 5 0 1 0 1
281 T0 500 20 s 1 2 0 1
501 T0 1200 32 5 2 3 0 1
1201 T0 3200 50 5 3 s | o 1
3201 T0 10,000 80 2 5 6 0 1

Teble 1: Sampling plan, 1st submission
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ACCEPTANCE & wEJERTION
SAYPLE SIZE NUMBERS FOR CLAUSES
SATCH SIZE
CLAUSE | CLAUSE 12.3 12.5
12.3 12,5 | ACC | KEJ ACC | HREJ
0 TG 280 13- 5 0 1 0 1
1281 T0 500 20 5 0 1 0 1
/501 T0 1200 32 5 ) 1 0 1
1201 -TO 3200 50 8 1 2 0 1
3201 T0 10,000 80 8 2 3 0 1
Resubmission

Table 2: Sahpling plan.
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TABLE 3(PART 1). RANDOM SAMPLING NUMBERS

o110 9140 2804 8046 742 62m 6210 8627 3209 6845
5321 3946 6289 6117 0060 2827 6546 2138 8760 - 6604
5373 8259 4956 8185 0135 8640 7410 6335 0831 m
9244 9452 8324 8062 9817 9853 7479 9559 4264. 6919
4148 3948 5399 8687 3568 4046 4558 0705 5075 4440
2403 4351 8240 3554 3568 4701 7494 6036 T35 - 4082
1828 1956 1646 1370 9096 ‘0738 8015 0513 6969 0999
T249 9634 4283 4345 0567 1272 5302 3352 7389 9976
7116 8731 2195 3265 9542 2808 1720 4832 2553 7425
6659 8200 4135 6116 3019 6223 7323 0965 8105 4394
2267 0362 5242 0261 7990 8386 0375 577 8422 5230
9460 9813 8325 6031 102 2825 4899 1599 1199 0909
2985 3541 6445 7981 8796 9480 2409 9456 7725 0183
4313 0666 2179 1031 7804 8075 . 8187 6575 0065 2170
6330 5368 4520 21 2536 4166 7653 0448 2560 4795
8slo 3585 5655 1904 0681 6310 0568 378 3537 8358
8439 1052 5883 9283 1053 5667 0572 0611 0100 5190
4691 6787 4107 5073 8503 6875 7525 8894 7426 0212
1034 1157 5888 0213 2430 7397 7204 6893 7017 7038
672 4581 3837 8961 7931 6351 1727 9733 2142 0316
2950 7419 6874 1128 5108 7643 7335 5303 2103 8793
1312 7297 3843 4767 5386 7361 2079 3197 8904 4332
8734 4921 6201 5057 9228 9938 5104 6662 1617 2323
2907 0737 8496 7509 9304 7112 5528 2390 TI36 0475
1294 4883 2536 2351 5860 0344 . | 2595 4880 5167 $370
TABLE 3 (PART 2). RANDOM SAMPLING NUMBERS
0430 5819 7017 4512 8081 9198 9786 7388 0704 0138
5632 0752 8287 8178 8552 2264 0658 233 4912 4268
7960 0067 7837 9890 4490 16i9 6766 6148 0370 8322
' 5138 6660 7759 ‘9633 0924 1094 5103 131 2874 5400
8615 7292 1010 9987 2993 5116 876 7215 9714 3906
4968 8420 5016 1391 8711 4118 3881 9840 5843 0751
9228 3232 5804 8004 o713 7886 0146 2400 6357 8968
9657 %17 1033 0469 3564 3799 2784 3815 3611 8362
9270 5743 8129 8655 4769 2900 6421 2788 4858 5335
8206 3008 73% 0240 0524 3384 6518 4268 5988 9036
1562 7953 0607 6254 0132 3660 6630 2865 9750 9397
1528 4342 5173 3322 0026 7513 1743 1299 1340 6470
5697 9273 8609 8442 1780 1961 7221 5630 8036 4029
3186 0656 3248 0341 9308 9853 5129 3956 477 7594
3275 7697 1415 5573 9661 0016 4090 2384 7698 4588
7931 1949 1739 3437 6157 2128 6026 2268 5247 2987
5956 2912 2633 5721 1703 2321 8880 3288 7420 2121
1866 7901 4279 4715 9741 2674 7148 8392 2497 8018
2673 7071 4948 8100 7842 8208 3256 3217 8331 7256
7824 5427 0357 6076 2914 0336 3466 0631 5249 7289
2251 0864 0373 7808 " 1256 1144 4152 8262 4938 3315
7661 8813 5810 2612 3237 2829 3133 4833 7826 1897
6651 6718 1088 2972 0673 8440 3154 6962 0199 2604
2017 4989 9207 4484 0916 9129 6517 0339 0137 . 9055
5970 3582 2346 8356 0780 4899 7204 1042 - 8795 2435
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ABpendix ¢

FIL

The
the
the
the
For
the

LING RATIOS

filling ratio shall be such that under no circumstances shall
liquid portion at the gas occupy more than 97% of the volume of
container at thé reference temperaturc at SDOC, neither shall
container be liquid full at 55°C.

mixtures of saturated and unsaturated liquifisble petrbleum gases,
filling ratio shall be determined by:

(a) Establishing the density for the LPG mixture by expefiment
at a conveniént temperature.

(b) The required filling ratio is indicated by using either
table 1 or table 2 as approbriate. Interpolation between
results is acceptablé"whe:e fhe exact temperature and density

are not apparent.
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Appendix D
MATHEMATICAL REQUIREMENTS RELATED TQ THE DESIG{}' of LPG CDNTAINEHS*

D,1 Nomanclature for the cylindrical part of the shell

t . is the minimum wall thickness (mw), to resist internal
pressure and external forces due to handling, but excluding

any additional thickness for corrosion and other influences.

P1 is the test pressure (bar)Aapplicable to design governed

by equations (1) and (4).

P, is the test pressure (bar) applicacle to dzsign governed by
equations (3) and (6).

P is the pressure (bar) developed by the contents of a con-

tainer at the pressure reference temperature.
D is the external diameter of container (am).
D. is the internal diameter of container (mm).

f_ -is the maximum permissible equivalent stress (N/mmz) at test
! 2

pressure (=0.75 x minimum specified yield stress Y (N/mm°)

of the material of construction x appropriate stress redu-

ction factor).

T is the minimum specified tensile éiiength (N/mm2) of the

material of construction.

Y is the minimum specified yield stress (N/mmz).of the material

of construction.
Values of Y and T are given in table 2; page «.e2.. Of this standard.

D.2 Permissible pressure. The maximum pressure attainable in service by
a permanent gas in an uninsulated container or liqucfiable gas in an

_ insulated containor shall not exceed the lesser of:

+Based on BSS5045:Part 2:1978, The class of container for low pressure gases
and using a longitudinal weld is class Ilb, for which a stress reduction
factor of 2.8 is required.
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(a) 0.90 of the test pressure; or
(b) 0.576 of the tcst pressure times the ratio of the minimum
specified tensile strength to the minimum specified yield stress

of the material of construction;

The maximum pressure attainable in service by a liquefiable gas in

an uninsulated container shall not -exceed the lesser of:

(c) the test pressure of the container: or
(d) 0.64 of the test pressure times the ratio of the minimum
specified tensile strength to the minimum specified yield stress

of the material of construction.

D.3 Thickness of cylindrical wall. The thickness of the cylindrical
wall of a container shall be not_ less than the value given by equation
(1). b

. 0.3P1Di 0.3P1Do

t = or t =

e 100 e (D)
7f - P, 7f - 0.4P,
e i e i

except that the thickness of the cylindrical wall shall be not less than

the value given by equation (2).

D. o
t = z.aii/: ) . .
: T eee(2)

Equation (2) will override equation (1) for comparatively low values of
P1, in which case the test pressur: Pz shall bc derived from equation (3).

7fe

140.12 ‘DiT . e (3)

D.& Comni ¢ oncs

t =

C.4.1 idomenclature for one' . X
i t is th: ninisun woll <~ickness of the cylindrical shell (mm) to resist
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internal pressurc and external forces due to handling, but
excluding any additional thickness for corrosion and other
influences,

t_ is the minimum wall thickness of ends (mm) to resist internal
pressure and extcrnal forces duw to handling, but excluding
~any additional thickness for corrosion and other influences.

D_ is the external diametsr (mm) of domed end.

* D, 1is the internal diameter (mm) of domed end.

K  is the shapc factor obtainced according to the values

h t
ﬁi and'ﬁs (with interpolation where necessary from Tigure 1).
o o

R_ is the external radius (mm) of dishing of torispherical end.

R. is the‘internal gadius {mm) of dishing of torispherical.end.

f " is the cxternal knuckle radius (mm) ‘of toriépherical end,

-r, is the internal knuckle radius (mm) of torispherical end.

h_ is the externél-heighf (mm),bfAGOQGd end (see note).

h, is fhe internal height (mm) of domed end.

h, = ho‘fqr a semi-cllipsoidal end, or the lcast of

h. D /4r_ or /[Dr
s O 0, -.

° 020 for “a torispherical end.

S¢ is the straight flange (mm).
‘(See figure 2, page ... of this standard or diagrammatic rcpro-
sentation.)

Note. The external height of a domed cnd ho’ for a torispherical end,
may be determined from:

D )
= - - —P— | S —2 -
hy = Ry \/(Ho 2) X (.*0. > Zro).
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Def2 Yall thickness of domed.ends. The thickness of a domed end shall
be the greater of:

(a) the thickness of shell (see D.3):or,
(b) the value calculated from cquation (7): _
t, =t . : ees (7)

D.4.3 Limitations of shape (sce figure 2, page .B. of this standard)s

(2) In a torispherical end K; shall not bo greater than D .
‘(b) in a torisphepical end T; shall be not less than C.1 Di nor
less than threc timzs the actual wall thickness of the dished
end as manufactured. o :

(c) In a semi-ellipsoidal end the ratic hO/D0 shall be not less
than 0.192.

(d) Sf shall b. not less than 0.3 ?ote (mm).

D.5 Additional thickness. Influenccs other thon those of internal
pressure and of external forces duz to ordinzry handling rnay require
the provision of additionzl thickness above the calculated values.
Additional thickness may be necesszary to allow for corrosion during
service; additional thickness way also be nzcessary; on containers
for liquefied gases,; so that the Cohtéiner can withstand stresses due
to horizontal acceleration and retardation in road tranéportation.

" The variety of conditions occurring in przctics makes it impracticablév
to give a generzl specification of tho nec:ssary nllowances; they should
be carefully considercd and agrecd upon in ¢ach particular case by
the manufacturer and user of the centziners: If n pronuunéed:departure
from normal practiée is proposcd or other unusucl features arise, the

Competent Authority should be consulted.
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Figure 1(a). Shape factor K

08
. 0

he /0o

Figure 1(bl. Shape factor K (enlargement of figure 1(a)}
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fppendix E

. SPECIMEN CERTIFICATE OF COMPLIANCE FOR LPG COWTAINEKS
Certificats NUMbEr cciiieereccrocescancanes
Dote seeercseacncescecsesssrscsssscnsscanes

Concerning the manufacture and tasting of (qLﬂntity) steel containers for ti:
transport and storage of LPG according to CYS ...

Manufacturer: Name - : Symbol
Address »

Purchaser: Name
Address

To purchaser's order NUMBEr ...cceissesesees aNd container reference ceeiecesecess
Manuf. NOS. ceeeceresececceasesnsesncsasaces EO conevecssnsssnsscscasscasaancsans

PUPChagSer's MOS. eeeveeereeceereoccccnannsse L0 senesreesenssessnssceccasconcnnns

Technical data

Containers

The above containers are manufactured in >ccordance with the requirements of
CYS ... and as detailed on apprdved drawing no‘é eecececrsrsoncoscnsns
Container teSt PreSSUTE = seiiecscscscscsncnsasssscscsssesscsass barls

Container max. attainable PresSSUTE = cieeeicevderecceccascsscarocsaseesssss bar.

'3

ticterials
Steel manufacturcr: Name ’ Stecl

Address ' Speci fication

Ref. nc. cevessssesascscscscsse
Cast Chemical composition
no.

C| Si] Mn | P S| Nb

Heat N ... normelized
trcatment S ... stress relieved

Container heat treatment
Each of the above containcrs has boon hcat troated at a temperature betwecn coaee
OC and v..... OC O ceveeows min.

Water capacity
The water capacity of each of the above containers has been checked and found to
be not less than .......c....... litres.

Pressurc test
Each of the above containers has been hydrauliczlly tested at ....... bar and
subsequently air tested at ........... bar.
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Mechanical tests on representative container(s)
A}

Test [Con- Tensile tests - ' Nick- {Thickness
con- |teinersy— break
tainer jrepre- | Sym-|Cross-|Yield|Tensile] % Elon- [+Sym< For- |Result| test {Wall| End
seriallsented | bol |scc- [stress |stren- [getion .| bol | mer :
no. . |by ] tional] | gth on..,.mm radius
test | arean ) 2 2 gouge -
mm N/mm” {N/mn mm ‘Resuly mm- | i
T 81
T2 B2
T3 33
T4 ’ B4
B85
36
T 31
T2 . 82
13 { 83
’Ta 84
' ' B5
Bé
T ] - B1
T2 . B
13 B3
T4 ' B4
' 85
B6

+Symbols refer to figure 8 of this stondard.

Hydraulic volumctric expansion and bursting tcsts

Test Containers | Permenent/| Bursting prossurce’ |Necure of failure
container| represcnted| total bar
number by test expansion |—Calculated] Actuel
TOtiO. .. %] minimum
. at....bar
,
Cortificd DYy cieeeeveccerececascaovoctancssncnnns ’ DALE seeverossensocnsnes

{For manufacturer) :

On behalf of ..oiieeieenenniieenicnceaiienennanes {3721 < T R
(Independent Inspecting Authority) :

Accopted DY eceveessscncccoccsssccsncscscancscenes : Date eveecencecnsennccns

‘ETundln &v 19 Tumoypodeie  Thg Kumpiaxic Anpoxpariag, &v Asukaoiq.



