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(Θ8 ΤΟΥ 19715 ΙΚΑΊΙ 6 ΤΟΥ 1977) 
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Άναφορικώς ιτρος τους δημοσιευ^έντας είς τήιν έιτίίοηιμον έφηΐμερίδα της Δημο­
κρατίας ιΚανονισμούς ιτερι Κυπριακών 'Προτύπων χαί Έλεγχου Ποιότητος 
(ιΚαθωριομένα Πρότυπα) (<*Αρ. 1753 της 12.2.82, Κ.1Δ.Π. 22/82), δημοσιεύονται 
κάτωθι τά πλήρη κείμενα των έν λόγω προτύπων. 

Το^άίριηιηι Σ ι ε ί ι ρ ά : 

CYS 76:1980 Πρρδιαγραφή; διά Περιοδικόν Έλεγχαν, ΔοΚιμάς καΐ Συν^ 
τήρησιν 'Κυλίινδρων (Μεταφοράς Υγραερίου. 
Specification for Periodic Inspection, Testing and Maintenance of 
Containers for the Transport of Liquefied Petroleum Gas (LPG); 

CYS 77:1980 Προδιαγραφή διά Κυλίνδρους Μεταφοράς Υγραερίου. 
Specification for Refillable Containers for the Transport of Liquefied 
(Petroleum Gas <LPG). 
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CYS 76:1980 

SPECIFICATION ΓΟΗ PEKICOIC I N S F F C J J J J I N ^ T E S T I N G AND MAINTENANCE OF 

CONTAINERS FOR THE Tfc#iSP;pHT_GF_UQMEFI^ 

1 SCOPE 

This Cyprus Standard specifies the requirements for the periodic 
inspection, testing and maintenance of containers for the transport of 
Liquefied Petroleum Gas (LPG)­of water capacity 1 litre up to 130 litres. 

2 REFERENCES 

This.standard makes reference to the following Cyprus Standard! 
CYS 77;1960 Specification for Refillable Containers for the 

Transport of Liquefied Petroleum Gas (LPG). 

3 DEFINITIONS 

For the purposes of t h i s standard the following definitions apply. 

3.1 Liquefied Petroleum Gas (LPG) 
Any substance comprising mainly any one or any mixture of the following 
hydrocarbonss propane, propylene, butane (either normal butane or 
iso­butene)· and ethylene. 

3.2 Corrosion 
A chemical reaction on "T5at.er.ial' that results in the removal of the 
surface of the materiel. 

3.3 Competent Authority 
Is the Authority estatJ. rsbed under the Petroleum Law, chap*"»r 272 and 
Law 64 of 1976, part I.XA, special regulations of liquefied petroleum gas, 
paragraph 100A, as beî ­.c responsible for the assessment and acceptance 

+ · 
of LPG containers, throughout* the Republic of Cyprus­, or any Organization 
to which that Authority del?o.*3tes such responsibility. 

+ At the present tima the Hepartment of Electrical and Mechanical Services 
of the Ministry of Communications and ' !or<<s 

http://T5at.er.ial'
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3.4 Authorised Test­ Station 
Any test facility which is authorise'"; by the Competent Authority to 
conduct «­he inspection and rest Γεαίτ^ε; e.i.ven in this standard. 

3.5 Authorised Filling Station 
Any LPG filling station authorized by the Competent Authority to under­
take the filling of LPG containers; with appropriate regard to the visual 
inspection and leakage tecring requirements of this standard. 

3.6 Inspection 
A complete examination by a person εο authorized by the Competent 
Authority. 

4 GENERAL REQUIREMENTS 

4.1 All containers shall be subjected to a five (5) year inspection in 
accordance with section"! of this standard, not later than five (5) years 
after first coming into service. ­

4.2 All containers shall be subjected to a periodic inspection and s 
hydraulic pressure of 3.0 iMPa% in accordance with section 6 of this 
standard, five (5) year intervals, commencing not later than ten (10) 
years after first coming into service. 
Note; Notwithstanding the provisions of clause 4.1 and 4.2 above, the 
competent authority may require Ϊhe 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 inspection and test shall be identified 
as follows; ! 

4.3.1 From the date of manufacture st-omppd on the container, 
or 
4.3.2 By means of the last inspection date marked on an aluminium ring 
located between the valve and the neck of the container, pieced there 
by the authorized testing station. 

4.4 Any container th^r has not been inspected or tested within the period 
specified in clauses 4.1 and 4.2 si-ell not be placed in service. 

+1.MPe = 106 N/m2 = 1.02 χ 105 kgf/m2 = 10 bar = 1.45 χ 102 lbf 
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4.5 The responsibility for ensuring thai­ the cas container is rested at 
the prescribed intervals and remoins serviceahle rest3 with the owner 
of the container. 

I 
i 

4.6 The equipment sod methods used for 'ertino and inspecting the ι 
containers shall comply with >he requirements of this standard. It is ! 
emphasized that the inspection is of prime importance for the | 
identification of defects liable to render the container unsafe. 

4.7 All containers shrill be filled ar authorised filling stations, and 
shall be subject to the following before being released for service, or 
before being filled as the case m«y be ι 
4.7.1 All containers shall be examined in accordance with clause 6.3.1 
of this standard. 
4.7.2 All containers after filling shall be subjected to a leakage test 
to detect the escape of gas frc­rr rhe valve and valve boss, to the satisfaction 
of the competent authority. 

4.8 The competent authority shall designate a symbol for each authorized 
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;19P0 
and the requirements of the Law'. 

5.2 Containers shall bi· segregated into one of the following categories 
in accordance with clauses 4.1 and 4.? of this standard. 
5.2.1 Containers due for periodic inspection and hydraulic testing. 
5.2.? Containers due for periodic inspection only. 

6 PFHIODIC INSPECTION» AND HYDRAULIC TESTING 

6.1 Preparation 
6.1.1 Each container shall be depressurized to atmospheric pressure, the 

.. P « * « I « . ­ ι <­··.. „K~~­.er 27? 9nd Lf?w 64 of 1975, part IXA, special regulations 
eum gas, paragraph 100F. 
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content's being discharged in a safe «tanner. If 3ny subsequent operations 
to be carried out on the container offer the risk of hazard by ignition 
of the container contents, the container shall be rendered gas free by 
an appropriate procedure. Where there is doubt regarding the operation 
of the container valve, with the result that the container does not 
become depressurized, the container shall be set aside end deal* wirh as 
in appendix B. 
6.1.2 The valve shall be removed frnn the container for inspection and 
maintenance in accordance with clause- 6;.7. 
6.1.3 Each container shall have all plastics coating, loose paint, 
corrosion products, tar, oil or other foreign matter removed from the 
external surfaces by vdre brushing»shot blasting, water je* abrasive 
cleaning, chemical cleaning or other suitable method. Care shall be 
taken to avoid damaging the container. 
6.1.4 The container valve boss threads shall be cleaned to remove particles 
of joint-ing or other foreign matter. 
6.1.5 Moisture, loose scale, plastics linings and other foreign matter 
shall be removed from the interior of the container. 

6.2 Inadequate Markings 
Each container shall be checked for compliance with the requirements of 
CYS 77:1980 and shall be refurbished, ss necessary. 

6.3 Inspection 
Each container shall be inspected, externally and internally, for p.ny 
sign of corrosion or other defects. 
6.3.1 External inspection. Each container shall be inspected for? 

(a) dents, cuts, gouges, bulges, cracks, laminations (rejection limits 
are specified in table 1), 
(b) corrosion (rejection limits are specified in appendix A), 
(c) other defects, such as deprrseed or misaligned valve boss, 
damaged shrouds, base rirgs and other fittings, illegible or 
unauthorized markings, fire damage, electric arc or torch burns, 
etc., unauthorized additions or modifications (rejection limits 
are specified in table 2). 
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Definition 
Rejection limits for 

destruction in 
accordance with 

section 8 

Buiae 

Dent 

Cut or gouge 

Cent 
containing 
cut or oouae 

Visible swelling of the 
container 

A depression in thr­j con­
tainer that hac nei'hor 
penetrated nor removed 
metnl 

Crack 

r 
Lamination 

I 
t 

A sharp impression 
where'metsi has been 
removed or redistri­
buted 

A depression in t!:o 
container within which 
there is a cut or 
gouge 

A split or rift in the 
container shell (?·­>" 
figure 1(h)) 

Laminations nmy show 
in the forii* of π 
crack or bvlgt­
(see figure I (d) 
snd (e)J 

A l l 

I'­'hen the depth of any 
dent exceeds one­quar­
•ter of i t s width at 
Tiny po in t . Conside­
r a t i o n of appearance 
p lso plays a part i n 
­the evaluat ion of 
xtents, especia l ly i n 
the case of small 
­containers 

A l l 

A l l 

A l l 

All 

Table 1s Rejection limits relating "o Physical and material defects 
in the container shell 

6.3.2 Rejection. Containers rejected in accordance with the criteria 
specified in tables 1 end 2 ynd appendix A sh^ll be destroyed in accordance 
with section 8 of this standard. Cefecvs able­ to be remedied shall be 
deeIt with in accordance,with section 9. 
6.3.3 Internal inspection. Each container shell be inspected internally, 
using an inspection lamp of sufficient intensity to identify any of the 
defects/ listed in (a) and (b) above. Any container showing signs of 
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Item 

Fire damage 
(see note) 

Boss 

­, . 

Stamping 

Arc or torch 
burns 

Definition 
■ 

Excessive general or 
localized hea'ing of a. 
container usually indi­
cated by? 

a) charring cr 
burning of the paint? 
b) burning of the metal; 
c) distortion of the 
container; 
d) melting of metallic 
valve parts 

Metal attachment 
welded to the 
container for the 
purpose of receiving 
a valve or other 
fitting 

Marking by means of a 
metal punch 

Burning of the 
container base metal 
a hardened heitt 
affected zone, ?­he 
addition of extraneous 
weld metal, or the 
removing of metal by 
scarfing or cratering 

Rejection limits for 
destruction in sccord^nce 

with section Η 

When evidence of fire 
damage is accompanied 
by (b) or (c) 

If only (a) or (d) is 
evident see note 

If the boss is depres­
sed or misaligned 

When any container shows 
­stamping on the body 
­or where the stamping is 
illegible or inadequate 
or has been altered. 

tyhere it can be clearly 
■established from records 
or otherwise, that the 
container complies fully 
with the requirement of 
CYS 77s1980, an altered 
marking may be acceptable 
'see 5.4 and 5.9.2) and 
illegible or inadequate 
marking may be corrected 

Ίύϊίΐέ 2? Rejection limits for containers at time of inspection 
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Note. If pa iritis only charred * container nay be accepted, but if paint 
has been removed by heat, or if metallic parts of a valve have been melted, 
the decision to accept, refurbish» or reject shall become the responsibility, 
of the cornpeten*· authority. When so decided by the. competent authority, 
heat treatment and-retest must be csrri^d out in accordance with the 
requirements of CYS 77n19?0, excluding the hurst and tensile tests. 

corrosion shall be cleaned infernally by shot blasting, water jet abrasive 
cleaninq, wire flailing, steam jirt, hot watpr jet, rumbling, chemical 
cleaning or other suitable method. Care shall he tak^n to avoid damaging 
the container. After cleaninc, the containers shall he inspected again. 
Containers with excessive corrosion, as described in appendix A, shall be 
destroyed in accordance with section 8. 

6.4 Check Weighing 
The accuracy of the stamped tare of each container shall be checked by 
weighino to an accuracy of U.2%. 

6.4.1 The tare of the container includes the mass of the container valve 
and of all permanent fittings btt does not include the mass of the valve 
cover. Any container having a tare -that is less than 955* of that stamped 
on the container shall be deemed unfit for further service and destroyed 
in accordance with section 8, unless the disparity between the actual 
and stamped tare of the container results from the fitting of a different 
valve, shroud, base ring or oth'r attachment. 
6.4.2 Where it can be clearly established .that a disparity between the 
actual and stamped tare is not due to excessive corrosion, the correct 
tare shall be marked on the container and the original tare obliterated. 

6.5 Inspection of Container Foss Threads 
The internal boss threads of eech container shall be inspected to ensure 
that they are of full form, clean and free from burrs and other 
imperfections. 

6.6 Hydraulic Proof Pressure Test 
Fach container shall be subject&d +o a hydraulic proof pressure test. 
6.6.1 Test equipment. 

(a) All rigid pipework, flexible- "tubing, valves, fittings and 
compon°nts forming the pressure system of the tent equipment 

+ Tarnishing may occur on the inside of a container. Provided that *he 
layer is slight and there is no localized pitting it will not. be 
necessary to clran the inside of the container before reissue. 
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shall, be caoable of withstanding ?· pressure twice the maximum test 
pressure of any container that may be tested. 
(b) Pressure gauges shall be .pprcvtci by the competent authority 
with 3 scale range appropriate to the test pressure. They shall be 
calibrated at regular intervals, Litf in ony case not less frequently 
than once per month. 
(c) The design end installation of the equipment, ?r\o of the 
containers connected to i~, shell br? such as to avoid trapping air 
in the system. 

6.6.2 Test method 
(a) More than one container moy bo rested at a time provided thot-
each individual test point is cepable of being isolated. 
(b) The containers shall be subjected to a hydraulic pressure of 
3.0 MPs. 
(c) Before applying pressure "̂he external surface of the container^") 
shall be completely dry. 
(d) The test pressure, once attained, shall be held for a minimum 
period of 2 min, during which period the pressure as registered on 
the test gauge shall remain cons^an". 
(ε) Under these conditions of tes> the container(s) shall not show 
any sign of leakage, visible deformation or defect. 
(f) If there is a leakage in the pressure system it shall b? corrected 
and the container(e) shall be retorted. 

6.6.3 Failed containers. Any container that fails to comply with the. 
requirements of 6.6 shall be destroyed in accordance with section 8 of this 
standard. 
6*6.4 Drying of containers. Where wr;tor has been used as the test medium, 
the interior of each container shall he thoroughly dried by a suitable 
method, immediately after hydraulic -testing. 
6.6.5 Contamination. The interior cf the container shall be inspected to 
ensure that it is free from cont^minction. Any contamination shall be 
removed by e suitable method. 

6.7 Inspection and Maintenance of Vwlvas 
Each valve shall be inspected an:; maintained so that when it is reintroduced 
into service, if will perform satisfactorily. 
6.7.1 In particular, all threads shsli be checked to ensure that the thread 
diameters, form, length and taper are satisfactory. 
6.7.2 If threads show signs of distortion, deformation or burring, these 
faults shall be rectified. Valve with excessive thread damage or deft 
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of the valve body handwheal spindle or other components shall be replaced. 
6.7.3 Maintenanca of the valve shrill include general cleaning, together, 
where necessary, with replacement of worn or damaged components and 
packings. Any external sealing devices shall be replaced. 

6.8 Revslving 
Each valve shall be replaced using a suitable jointing medium and the 
optimum torque necessary to ensure c seel between the valve, and container. 
6.8.1 Where necessary for tsre purposes, the original valve shall be 
refitted to the container. Tha -test dare ring in accordance with clause 
4.3.2 shall be fitrad over, the valve stein prior to revalving. 

6.5 Marking 
6.9.1 After satisfactory completion of the periodic inspection and test each 
container or aluminium ring .shell be stamped in accordance with clause 
4.3.2 with; 

(a) the symbol of the testing stcrion 
(b) the date of test (which may be indicated by the month and year 
or by the year followed by a number within a circle to denote the 
quarter of the year). 

.6.9.2 Where a new or reconditioned valve has been fitted, or following 
the replacement of a damaged collar, bast- ring or other attachment, the 
container fare shall be established, ο rid if this differs from the marked 
tare the latter shall be obliterated and the correct tare marked in a 
permanent and legible fashion. 
6.9.3 Any added or replacement markings shall be stamped on the valve 
boss or collar of the container and not on the cylindrical part or domed 

_end. 

6.10 Painting 
Where necessary, each cont?inor si'-̂ ll br- repainted. 

7 FIKST FIVE YEAH INSPECTION ■ . 

7.1 Preparation 
Each container shall have all loose paint, corrosion products, tar, oil 
or other foreign matter removed from the external surfaces by wire 
brushing, chemical cle.anino or other suitable method. 
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7.2 Inspection 
Each container shall be visually .inspected externally for? 
7.2.1 Dents, cots, gouges, bulges, cracks or laminations (rejection 
limits are specified in table 1). 
7.2.2 Corrosion (rejection limits ere specified in appendix A). 
7.2.3 Damaged valves (containers with damaged valves shall be dealt 
with in accordance with 6.1.1, 6.1.2, 6.1.45 6.1.5 and 6.5). A full 
inspection and hydraulic teet of the container shall be carried out 
in accordance with section 6 of this standard. 
7.2.4 Inadequate marking (containers shall be checked for compliance 
with the requirements of CYS 77 ί 1980/ arid shall be refurbished as 
necessary). 
7.2.5 Other defects, such as depressed or misaligned valve boss, damaged 
collars, base rings or other fittings, illegible or unauthorized markings 
fire damage electric arc or torch burns, etc., unauthorized additions or 
modifications (rejection limits ere specified in tablp ?). 

7.3 Rejection 
Containers rejected in accordance with the criteria specified in fables 1, 
2 and appendix A shall be destroyed in accordance with section 8. Defects 
able to be remedied shall be dealt with in accordance with section 9. 

7.4 Marking 
7.4.1 After satisfactory completion of the periodic inspection each 
container shall be stamped in accordance with clause 4.3.2 with 

(a) the symbol of the testing station: 
(b) the date of inspection (which may be indicated by the month 
and year or by the year followed by a number within a circle to 
denote the quarter of ^he year); 
(c) the letter 'V to indicate visual examination only. 

7.4.2 Where a new or reconc'iticned valve has been fitted, or following 
the replacement of a damaged collar, hasp ring or other attachment, the 
container tare shall be established, and if this differs from the marked 
tare the latter shall be obliterated and thp correct tare marked in a 
permanent and legible fashion. 
7.4.3 Any added or replaced markings shall be stamped on the valve boss 
or collar of the container and not on the cylindrical part or domed end. 



560 

7.5 Painting 
Where necessary, each container shall be repainted. 

8 DESTRUCTION OF UNSERVICEABLE CONTAINERS 

8.1 Containers that have been deeiT-ed unsuitable for further service shiH 
be destroyed by the testing station using one of the following methods, 
but before any container is desrroyed the procedure specified in 6.1.1 
shall have been followed. 
8.1.1 The container shall bo crushed or flattened by mechanical msans; 
8.1.2 An irregular hole shall b:. burned in a safe manner in the top dome 
of the contairer, equivalent in ; r?3 to approximately 10« of the area of 
the top dome. 

8.2 Drilling a hole in a container shall not be considered as'satisfying 
the requirements of this section. 

9 REMEDIAL TKEATMF.NT 

9.1 Hajor repairs involving welding and/or de-denting shall be carried 
out only by approved container manufacturers or by others specifically 
approved by the Competent Authority for carrying out such work. Before 
hot work is carried out the procedure specified in 6.1 shall have beer, 
followed. Following any such repnirs. the container shall be subjected 
to the heat treatment process''end non-destructive test requirements of 
CYS 77s1980. 

9.?Minor repairs, such as reforming damaged collars, base rings, etc., 
not involving welding or h&^tinc of the pressure-containing part, may be 

an carried out at, or und^r the supervision of,/approved testing station. 
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Appendix A 

COKHOSION 

Λ.1 General 
The wails of the container may be subj^ct^d ro environmental conditions 
thqt could cause externa] corrosion cf ins metal. 
Λ.1.1 Internal corrosion of the me*"al ray also occur owing to service 
conditions. 
A.1.2 Extensive experience and judgement are required in evaluating 
whether containers that have corroded internally or externally are safe 
end suitable for return to service. It is important that the surface 
of the metal is completely cleaned of corrosion products prior to the 
inspection of the container. 

«.2 Types of Corrosion 
The types of corrosion generally experienced may be classified as 
follows. 
A.2.1 General corrosion (see figure 1 (s)). General corrosion is that 
which has caused a reduction in Wc'U. thickness over an area exceeding 
2U% of the container external surfj­coj and may occur externally or 
internally. 
A.2.2 Area corrosion (see figure? 1(a)). Area corrosion, which may occur 
externally or internally, is that which has caused a general reduction 
in,wall thickness ov'­r an ar?a not exceeding 20% of the container external 
surface. It excludes other type·* of corrosion described in A.2.3, A.2.4, 
A.2.5 and A.2.6. 
A.2.3 Chain pitting and line corrosion (see figure 1 (c)). 
Chain pitting and line corrosion mvy occur along the length, or part 
of the length, of a container, and may also extend round the circumference 
of the wall. They may be external or internal and are usually made up 
of a series of pits or corroded cavities in the wall thickness. Generally, 
they are of a limited width. 
A.2.A Channel corrosion (see figure 1 (g)). Channel corrosion can be a 
more concentrated form of line corrosion or a channel formation in the 
metal. It may be formed, externally by the metal being in contact with 
a corrosive substance or internally by the pas?pgr of ges over the surface 
of the metal. 
A.2.5 Isolated pits (see figure 1 (b) and 1 (f)). Isolated pirs ore a 
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pitting of the petal, in isolated areas, and nay occur externally or 
internally. * 
A.2.6 Crevice corrosion. Crevice corrosion is a circumferential 
corrosion occurring, for example, $]C -the junction of the wall and foot 
ring. 

A.3 Evaluation of Corrosion 
A recommended procedure for evslua-ino container corrosion is given in 
Λ.3.1 to A.3.3. 
A.3.1 If the bottom of the defect con bo seen it may be possible, with 
judgement and experience, to evaluate it sufficiently to pass or fail 
the container for that defect. The limits set in A.4.1 to A.4.5 shall be 
used as a guide on allowable well thickness. 
A.3.2 If the defect is borderline, or qives rise to uncertainty, set 
the container aside for more detailed examination, using specialist 
equipment if necessary. 
A.3.3 Where the bottom of the defect cannot be seen, where its extent 
cannot be evaluated using specialist equipment, the container shall be 
destroyed in accordance with sec+ion £. 

A.4 Rejection Limits 
Defects in excess of those described in A.4.1 to A.4.5 are cause for 
rejection. 
A.4.1 General corrosion. If tK: .depth of penetration exceeds 10?~ of the 
original wall thickness or if the original metal surface is not recognizable. 
If corrosion is extensive in area the container shall be dealt with as 
specified in A.3.2 or A.3.3. 
A.4.? Area corrosion. If the dep+h of penetration exceeds 15% of the 
original wall thickness or if th^ original metal surface is not recognizable. 
A.4.3 Chain pitting, lin·? corrosion -nr

; channel corrosion. 
If the total length of corrosion in .'.iny direction exceeds the circumference 
of the container, or if the depth of peroration exceeds 25"' of the 
original wall thickness. 

2 
A.4.4 Isolated pit. Pits at a concentration greater than 1 per 500 mm 
of the surface ares shall be classified as area corrosion. The depth of 
discrete pits of greater than 5 mm diopter shall not exceed 25?i of the 
original wall thickness. Pits l:vss than 5 mm in diameter shall be assessed, 
as far as practicable, to ensure that the remaining wall thickness is 
adequate for the duty envisaged for the container. 
A.4.5 Crevice corrosion. If the depth of penetration exceeds 20?i of the 
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Appendix Β 

PROCEDURE TO BE ADOPTED WHEN A.CONTAINER VALVE IS APPARENTLY OBSTRUCTED 

8.1 If there is any doubt, when the vi)Ive of s container is opened, th:t 
the gas is not being released one! that the container may still contain 
residual gas under pressure, ο check or checks shall be made to establish 
that free passage through the valve is not obstructed. 
P.1.1 The method adopted shall be a recognized procedure such as the 
following, or one that provides equivalent safeguards. 
B.I.2 First check to establish that the total mass of the container is 
the same as the tare stamped on the container. If there is a positive 
difference, the container may contain either liquefied gas under pressure 
or non-pressure, contaminants. 

3.2 When it is established that there is no obstruction to gas flow in 
the container valve, the valve may be removed. 

B.3 When a container is found to hs-vfi on obstructed gas passage in the 
valve the container shell be set asid? for special attention ss follows? 
8.3.1 Partially unscrew the valve within s glanded cap, secured and 
jointed to the container and vented t-o c safe discharge. The principles 
of a suitable device are shown in figure ?.. . 
B.3.2 This procedure shall be carried our only by trained personnel. 
When the gas, if any, has been released and the pressure within the 
container has been reduced to atmospheric pressure, and there is no 
frost or dew on the outside of the container, the valve may be removed. 
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Rubber gland .packing 

Extractor casing 

Joint ring 

Clamp—^ 

Control valve 

Alternatively to tr* 
clamp arrangement, .he 
extractor casing ca ■« be 
threaded to attach to 
a threaded container 
neck ring 

Figure 2,Tyoical devica for the removal of a damaged gat container valve 
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CYS 77;1980 

SPECIFICATION TOR ReFILLA3LE CONTAINED FOR THE TPANSPQgT OF LTQUEFIEP 
PETHQLEW GAS (LPG) 

1 SCOPE 

This Cyprus Standard specifies the requirements for the materials, 
design, construction, marking,-sampling and testing-of refillable steel 
containers for the conveyance and storaoe of Liquefied Petroleum Gas, 
(LPG), of water capacity 1 litre up to 130 litres and maximum working 
pressure of 2.0 MPa . · ■· 
Containers employing concave ends are excluded from "the provisions of 
this standard. 

2 DEFINITIONS 

For the purposes of this standard, the following meanings are applied to 
the terms employed. 

2.1 Bursting Pressure (point of bursting) 
The pressure at which a rupture occurs on the container. 

2.2 Collar, Valve Boss, Upper Pomed £nd, Cylindrical Part, Lower Domed 
End, Bese Hing. 
Those parts of the steel container ss shown in figures 4 and 5. 

2.3 Competent Authority 
Is the Authority established under the Petroleum Law, chapter 272 and 
Law 64 of 1976, part IXA, special regulations of liquefied petroleum gas, 
paragraph 100 A. 

2.4 Elongation 
The total extension produced at fracture on gauge length, Lo = 5.65 J So 
in a test-piece during a tensile test, expressed as a percentage of the 
original gauge length of the -test-piece. So is the cross-sectional area 
of the test-piece. 

+
1MPa = 106N/mZ = 1.02 χ 105 kgf/nrT - 10 bar = 1.45 γ 102 lbf/in2 
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2.5 Gauge Length 
The length of the pars .Us.! portioa of "ibe ­test­piece used for the .measure­
ment of extension by means of an ex~?r:Someter. 

2.6 Heat Treatment 
The process of relieving fabrics*ion welding stresses induced in the 
container by a sustained beer soaking. 

2.7 Liquefied Petroleum Gas, (LPG) 
Any substance comprising «pinly any one or any mixture of the following 
hydrocarbons? propane, propylene, butane (either normal butane or 
iso­butane) and butylene. 

2.0 Ultimate Teneile Strength 
The ratio of the highest load applied to a testi­piece during a tensile 
test, divided by the original cross­sectional area. 

2.9 Water Capacity 
The total volume of water required to fill, the container completely. 

2.10 Lower Yield Stress 
The stress corresponding to that point: in the tensile test on a test­
piece where the deformation increases suddenly and a substantial 
amount of plastic deformation "takes piece. 

3 INFORMATION TO BE SUPPLIED BY THE PURCHASED ΑΝΠ THE MANUFACTiJKEK 

3.1 Information to be Supplied by the Purchaser 
The purchaser shall inform tho manufacturer of the following as appropriate. 

(a) Material of construction, including ladle analysis 
(b) Preferred dimensions 
(c) Type of base 
(d) Internal end/or external r.sck ­hread specification 
(e) Fittings required * 
(f) External/internal finish required. 
(g) Whether any addition is required to the requirements of this standard 
(h) The filling ratio es determined in accordance with section 4 

3.2 Information to be Supplied by the Manufacturer 
The manufacturer shall supply the 'purchaser and the Competent Authority 
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with the following information? 
(a) Fully dimensioned sectional drawing.of the container includings 

water capacity (minimum)) 
material of construction; 
test preesurej 
mininum «.no mcxieue masses of container; 
statement that the contfltfner will be constructed to the 
requirements of this standard? 
large scale diiriS-nsionsl details of the weld preparation 
for all joints. 

(b) Fittings to be supplied 
(c) Marking arrangement drawing 
(d) Certificate of compliance for materials and container 

4 FILLING RATIO 

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 use5 shall not exceed the following! 

(a) For Propane, 0.431 
(b) For Iso-Butane, 0.498 
(c) For LPG mixtures, as determined in accordance with appendix C. 

5 CERTIFICATE OF COMPLIAMi 

The Competent Author i ty s h a l l c e r t i f y t h * t the rani.facture o f the containers 

was c a r r i e d out i n accordance wi th the requirements o f t h i s standard 

(see appendix E) . 

6 MATERIALS 

6.1 Characteristics of Steel Pit4*3 
6.1.1 The steel plaves used for the iiabrication of *he cylindrical part 
and/or of the domed ends, shall'be of malleable and weldable steelj the 
chemical composition and mechanics1 properties of such steels shall be 
not less suitable for the intended use than those specified in tables 1 
and 2 respectively. The mecbpn'i'cb'.I properties shsli be obtained cfter 
the heat treatment of the containar specified in clause 8.4 of this 
standard. 
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6.1.2 (fnch bundle or coil shall bs marked with, the number of the 
relevant National Standard, including the grade number and letter, as 
appropriate and with numbers or other identification marks.by which it. 
can be traced ro the ledle of steel from which it was made. If the 
plate or sheet is not supplied directly by the steel maker to the 
container nanufacturer, then the material shall also be marked to 
identify the steel maker. 
6.1.3 Steel suppliers shall provide an appropriate manufacturer's 
certificate with.each Latch of steel 91vine details of ladle analysis 
and mechanical properties. 
6.1.4 The ladle analysis of materials shidl be within 1 he composition 
limit β given for the steel listed in «­able 1. In the event of one molt 
being divided between more than one ladle, samples shall be analysed 
from each ladle and a separate analysis provided for each ladle. 

I 
Element 

i 
Carbon C 

t Silicon Si 
S Manganese Mn 

Phosphorous Ρ 
Sulphur S 
.Nitrogen Ν 

Chemical 
Composition 

0/ 
'P 

0.7.0 max 
0.35 max 

0.50 » 1.30 
0.050 max 
0.050 ro^x 
.Q^OQg* .«£:■; 

Permissible deviation 
from the specified 

composition 

+ 0.03 
+ 0.05 
+ 0.10 
+ 0.005 
+ 0.005 

Τ.ύϋΐύ \% Chemical Composition of Steel Plates 

Note; 
(a) The steel specified in teblr- 1, is the S^eel Mo. P7 given by ISO 
26G4/IV-1975(F). Various designi-tions are given ^o steels by national and 
international standard? organizerions. Bowevei'j for the purposes of this 

Cyprus Standard, 3ny ε-reel is accepted, provided that fhp requirements 
specified in tables 1 and 2 ore met. 

+
For electric furnace steel, N*0.01.?£ 
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(b) Elements not quoted in table 1 shall not be intentionally 
added without the agreement of the purchaser, other than for the 
purpose of finishing the melt. All reasonable precautions shall 
be taken to prevent the addition of such elements from scrap or 
other materials used in manufacture, but residual elements may be 
present provided the mechanical properties specified in table 2 
and applicability are not adversely affected. If the level of 
residual elements is important in relation to the properties or 
weldability of the steel, the cast (ladle) analysis for such 
elements shall be reported. If the purchaser so requires, for 
reasons of formality etc, a maximum copper (Cu) content of 0.252ο 
may be imposed. 

Property 

Lower yield stress 
Tensile strength 
Elongation 
Bend test 

MPa 
MPa 

0/ 
/0 

235 
410-530 
24 min 
2.0 t + 

Table 2; Mechanical Properties of Steel Plates 

6.2 Appearance 
The steel plates shall be free from flaws, blow-holes, cracks or 
chippings, or any other visual defects. Any means of repair for 
covering such defects shall not be accepted. 

t is the minimum manufacturing thickness as specified on the drawing 
including corrosion allowance if any. 
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6.3 Valve Boss 
The mechanical character.! sties and chemical composition of the metal of 
the valve boss shall be the $3jne as.those­of the steel platesspecified 
in section 6.1 of this standard. 

6.4 Base Ring, Collar 
The base ring, «and the collar Shall be compatible with, the parent metal 
and be made of weldable mild sfeel. 

6.5 Weld Deposition Metal 
The weld deposition metal shell be- such as to give the required m&chsnical 
characteristics of the joints indicated in this Cyprus Standard. 

7 DESIGN 

7.1 Minimum vtell Thickness 
7.1.1 The minimufr wall thickness­for any 'dicineter of container shall be 
not less than that indicated by the gr&ph giv**n in figure 1, for borh 
the domed ends and cylindrical pi­rts of the container, which shall be of 
the some thickness, 
7.1.2 A corrosion allowance of·0.2 mrr­shall be added to the value of 

minimum wall thickness specified in 7.1.1. 

7.2 External Height of horned tnds 
7.2.1 The external height of tfie cloned end 'h* indicated in figure 2 
shell not be less then 2.5.5?f, of the container outsids diameter. 
7.2.2 The following limitations of shape ­apply; 

(a) The shape of the domed end stall represent a continuous 
curve without any flats. 
(b) The maximum radius of curvorurs, R shell not exceed 95% 

of the outside diameter of the container. 
(c) The minimum radius of curvoturc, r stall not be less than 
19?έ of the outside diameter of ' hs container nor less thsn three 

times the actual wall thickness, whichever is the greater. 
(d) The parallel portion, 5­ of the domed end, see figure 2, shall 
be not less then the appropriate value given in figure 3 for any 
diameter of container. 
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Fig. 2. Domed Ends 
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7.3 Viilve Boss Hole 
The holt? for the insert ion of the Valv© boss shal l not exceed 75 mm in 
diameter, and shall be placed centrally ir> the upper domed end. 

8 CONSTRUCTION 

8.1 Construction of Containers 
The container shell be free from any bulge, dent, cut, gouge, crack, 
internal or external TUSfc. 
8.1.1 The body of the container shall be assembled by either of the 
followings 

(a) Notation ­welding, of two domed ends, (container in >wo pieces, 
sec figure 4), or: 
(b) One cylindrical part, seamless or welded longitudinally 
and two outwardly domed ends, (container in three pieces, see 
figure 5). 

8.1.3 Each container shall else comprise: 

(a) One valve boss, ­turned or hot s*\inperi, with a left hand taper 
thread on the inside to edrnit the tail of the valve and fitted 
with 3L fe&ture left to the choice of the manufacturer for the 
fixing of the protective cec of the valve. 
(b) A base ring of robust construction fixed by welding of a height 
sufficient to ensure 17 mm clearance of thn hotter: of the container 
when on a flat surface, tfte diameter of the base ring shall not be 
less than 0.Π times the diameter of the. cylinder. 
(c) A collar, fixed by welding to the upper domed end, incorporating 
one or two handles of A height not less than 1? mm abovp the.valve 
and protective cap. The protective collar shall be of adequate 
construction to prevent damage to the valve if a filled container 
was dropped from a height of 1.? m so that the. protective collar 
struck a hard flat surface. 
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Collar 

Valve Boss 

Upper Domed End 

Lower Domed End 

Base Ring 

FIG. 4: Diagram .of β '·two-pieee1· 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 Welding 
A H body welds shall be continuous full depth butt, welds. 
8.2.1 welding shall be c^friedl out by iroal s of electric arc weldinq 
under electrocooductivs flux or inert' atmosphere·. Such welding may 
be either under non-permanent, support; or on a hacking strip 
incorporated in the construction {this strip f?hr?l! be mad? of steel 
conforming to all the requirements of section 6.1 of this standard). 
Before any other proposed method of weldinq is used t|-.p manufacturer shall 
satisfy the Competent Authority ihafc an equivalent level of assurance 
to that required by this Cyprus Standard is attained. 
8.2.2 The welding shall be conducted in such a sequence as to allow 
maximum visual inspection of the welds frotr. the inside of the 
container. 

8.3 Weld Preparation 
8.3.1 Prior to welding, components shs.ll he examined in accordance 
with 1;0i2 ':.....'... 
8.3.2 All filler metal shall be such ns to ensure the required physical 
properties in the completed weld. 
8.3.3 Prior to'welding, all. welding surfaces shall be cleaned by 
degreasing and dresred sfuoefh. Surfaces and edge preparations shall 
be consistent with the welding process. 
8.3.4 The surfaces of the platfea at the seams shall not be out of 
alignment with each other at any point by trore than W% of. the plate 
thickness! 
8.3.5 Welds except the ends of longitudinal welds, shall not be dressed 
without the approval of the Corcpctsnt Aurhcri.ty. The weld surface 
shall have a smooth contour sno there rhall be ho undercutting. 
8.3.6 All welding of the container and attachments shall be completed 
before final heat treatment. 
8.3.7'The manufacturer shall satisfy the Competent Authority that semi 
or fully automatic weldinc machines will produce the required standard 
of welding. 
8.3.8 Where manual welding is employed for the attachment of npn-pressurs 
parts, the mahufactufer shall satisfy ^he Competent Authority. 
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that a welder has passed a suitable approval test before being permitted 
to weld the containers. 
8.3.9 The Competent Authority may require re-tests from an approved welder 
if not satisfied with the 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 standard. 
8.3.10 Welds in the body of the container: shall be prepared in accordance 
with figure 6. 

Joint Name 
+10 
- 0 Single-welded butt joint 

X̂  / with 'V groove, without 

90° 

10 mm max <^ \ / * ">· backing strip. 
' JL * · 
1.5 mm —** ·*- 1.0 mm 
min gap 

Figure 6: Container body welds "-55 
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 dimensions 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. 
8.3.13 The welding of the base ring and the collar on the container may be 
carried out by continuous arc welding without overlap in such a way, that the 
approach of the base ring and the collar is perpendicular to the appropriate 
surface of the container. 

8.4 Heat treatment 
8.4.1 containers shall be normalized at a temperature between 890 C and 93C C, 
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?o shall be normalized at a temperature between 840 C and 880 C. For 
normalizing, the containers shall be heated for a sufficiently long period to 
ensure that they are all uniformly at the required temperature and then cooled 
in still air, or treated in an eauivaleht continuous process as approved by 
the Competent Authority. 
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Dimensions as in table below 
-IB 

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

$ t 

Β 

3mm 

6.5mm 

5mm 

3 mm 

6mm 

10mm 

8mm 

12.5mm 

9.5mm 

14.5mm 

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

Fig. 7: Valve boss connection 

9 TOLEKANCES 

9.1 Cylindrical Part of the Container 
9.1.1 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 circumference of the cylindrical 
part of the completed container shall not depart by more than 
+; O.255o from the circumference calculated from the nominal outside 
diameter (equal to the nominal internal diameter plus twice the 
actual plate thickness). 
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9.1.3 Straightnees. Unless otherwise; shown on the drawing, the? msximum 

deviat ion of the c y l i n d r i c a l p&r
r frofn a svrajght l i n e sha l l not exceed 

0.3?i of the c y l i n d r i c a l l e n r f h . 

9.2 Domed Ends 
9.2.1 C i r c u l a r i t y . Ibn di f ference ber'­'ir.­n tht­ maximum and minimum 
Outside diameters of "he r ­ r iaghr f lange (corresponding re Sc, pee 
f i gu re 2) sho l l not exceed 1% of t h ^ a i e e i ^ d i n t e rna l diameter. 

9.2.2 Circumference. The external circvin'fprenc*:­ of the dished ends 
sha l l not depart hy mors thnri ^ 0.25?^ frcn­ ~be circumference ca lcu ­

la ted from the nominal outside diameter (equal to the nominal i n f e r n a l 
diameter plus twice the actua l pla te th ickness) . 

10 INSPECTION AND TESTS 

10.1 General 
10.1.1 The purchaser and the Competent Authority shall have free 
access at all reasonable times to tho" part of the manufacturer's 
works engaged upon the order, and sh3ll be at liberty to inspect 
the fabrication at any stage and to rejeer &ny process, container or 
part of a container that dons nor comply with the requirement ς of 
this standard. 
10.1.2 The manufacturer shall supply the labour and appliances for 
such inspection and tests as ?re required and for any additional checks 
which may be agreed between the Competent Authority and the manufacturer. 
10.1.3 The manufacturer shall give r: ;sor:­;ble notice to. thr Competent 
Authority, as agreed between t­hr­rn, of yhc­r; the containers will reach 
a stage at which inspection is required. 

10.2 Inspection of Components 
10.2.1 All pressings and cylindrical parts shall be oxemined for 
surface defects before any seam is welded. Jf there are defects which, 
in the opinion of the Competent Authority, would be detrimental to 
the sound construction of the container, the pressing or cylindrical 
part shall be rejected. 
10.2.2 At the discretion of the Competent Authority 2% or more of the 
pressings and of the cylindrical per»ε ­shall be selected at rondom to 
represent all batches of material ussd for the manufacture of the 
containers and these samples shall be examined for minimum thickness 
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before any seam is welded. 
Should any pressing or cylindrical part so sa/npltd be less than the 
minimum specified thickness, the whole of the outputfrom the relevant 
batch of material shall be examined for minimum thickness and any 
pressing or cylindrical part which is less than the specified mini­
mum thickness shall be rejected. 
For the purpose of this clause, 'batch of iiiaterial' is defined as 
meaning pressings or cylindrical partsmanufactured in a continuous 
production run. 

10.3 Mechanical Tests 
10.3.V The mechanical tests shall consist of tests on the parent 
material and the welds. 
Test "specimens shall be obtained from locations on containers indi­
cated in figure 8 sampled in accordance with section 12 of this 
standard. The specimens for tests on the parent material shall be 
cut so that no part of the gauge length of the test specimen is 
within 4t of the edge of the weld, where t = minimum manufacturing 
thickness as specified on the drawing (including corrosion allowance 
if any). 
The mechanical test carried out on each container shall be in accor­
dance with the followings 

10.3.2 Tensile test on parent material. 
10.3.3 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 required under 1G.3.2 and 10.3.3 shall 
be cut from-the cylindrical part and from one of the domed ends. 

Test specimens of ^ach type required under 10.3.4 to 10.3.6 inclusive 
shall be cut tranversely across the longitudinal weld and alternately 
from the top and bottom circumferential welds on successive containers 
selected for test. 

10.3.2 Tensile test on parent material. The tensile test specimen T1. 
and fy (see figure 8) shall be made from strips cut from a finished , 
container with the axis of the strips, where possible, parallel to 

: t-hn axis of the container. The face and back of the test specimen 
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shall not be machined, but shall represent the surface of the container 
as manufactured. The ends only may be flattened for gripping in the 
testing machine. Tensilj test specimens shall have correct form and 
dimensions · 
When the parallel length is in excess of the gauge length, a series 
of overlapping gauge lengths shall be marked or alternatively gauge 
marks be applied every 5 mm, 10 mm or 20 mm along the parallel length 
so that the elongation on the prescribed gauge length can be determined 
by some suitable method of interpolation. 
The results obtained shall meet tha specified requirements of table 2. 
10.3.3 Bend test on parent material. The width of the test specimens 
B1 and B2 (see figure 8) shall be not less than 25 mm or four times 
the minimum manufacturing thickness of the container as shown in the 
drawing (including corrosion allowance if any), whichever is the greater. 
The face and back of the test specimen shall not be machined except 
that the edges may be rounded off. V'hen bent at room temperature, 
round a former of radius not greater than that given in Table 2 for 
the steel until the gap between the ends is not greater than twice the 
radius of the former, the specimen shall remain uncrached. 
10.3.4 Tensile test on the welds. The test specimens T3 and T4 (see 
figure 8) shall be cut transversely to the weld and it shall be the 
full thickness of the material at the welded joint. The shape and 
dimension of the test specimen shall be as shown in figure 9. In pre­
paring the test specimens the face επο back shall not be machined. 
The face and back of the test piece shall each represent the surface 
of the parent material and the weld. The test specimen may be care­ _.. 
fully staightenod cold as necessary in order to place it in the test­
ing machine. The tensile strength shaji be not less than that 
specified for the parent material. 
10.3.5 Bend test across the .'olds. The width of the test specimen shall 
be 25 mm or four times the design thickness of ̂the container, whichever 
is the greater. In preparing the test specimen the corners may bo 
rounded off and any weld reinforcement shall be machined'off before test­
ing 
Specimens B3 and B4 (see fig. 8) shall be bent with the outer surface of 
the weld in tension, and specimens 35 and B6 (see figure 0) with the 
inner surface of the weld in tension. 
V.'hen bent round a former of radius not greater 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, each test specimen shall remain 
uncracked. 
1Q.3.6 Nick-break test on the welds. Two nick-break tests shall be 
made, the specimens MB1 and NB2 (see figure 8) being similar to those 
required for a bend test, except that a slot is cut along the weld 
on each side at the centre line. The slot shall be of the form shown 
in figure 10. The specimen shall then be broken cold in the weld and 
the fracture shall reveal ε sound,; homogeneous weld with complete 
penetration, free from oxide, βίβς 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 volumetric 
expansion test preferably by the 'water jacket' method (see Appendix A). 
10.4.2 The test pressure shall be 3 iipa. 
10.4.3 The permanent volumetric expansion shall not exceed 1055 of the 
total expansion under the test pressure. 
Should the permanent volumetric expansion of a container, selected 
according to Appendix 8, exceed this value, the procedure laid down 
in 12.6 shall be followed. 

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

P.D. 
b 20t 

m 
2 

where f. = nominal hoop stress (i'/mm ) at which destruction occurs, 
P. = internal pressure (oar) at which destruction occurs, 
0. = nominal original internal diameter (mm) of the container, 
t = minimum manufacturing thickness (ran), as specified on the 

drawing (including corrosion allowance,if any) of the 
wall of the container. 

The value of f, shall be 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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7=V 

τι­

Wekt 

NB2 

B4 
T4 

Ο 

JJ 

-Β1 

- — Β6 

Τ1 Tensile test on parent material. 
T4 Tensile test on welded joint. 
B1 Bend test on parent material. 
B4 Bend test on weld, outer surface 

in tension. 
B6 Bend test on weld, inner surface 

in tension. 
NB2 Nick-break test on «veld. 
The location of specimens around the 
circumference of the cylinder is not 
specified. 

(a) Containers with circumferential seams only 

J=\ 

Weld 

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

Figure 8. Location of test specimens in a container 
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^ ^ , 

T1 B l 

1L 
N B t 
B 5 C 

T3C 
E 3 C 

NB2 

W e l d 

81c). Containers with longitudinal and circumferential seams 

Figure 8. Location of test specimens in a container 

T1 Tensile test on parent material 

T2 Tensile test on parent material 

T3 . Tensile test on weld -

Τ4 Tensile test on weld lseeJCti.1 regarding 

'"■'. ^alternate test pieces) 

B1 .'Bend test on parent material 

82 Bend test on parent material 

S3 Bend test on weld outer-surface in tension 

B4 Bend test on weld outer surface in tension 
(see t03J regarding alternate test piecesl 

BS Bend test on weld inner surface in tension 
B6 Bend test on weld inner surface in tension 

(see ttU regarding alternate test piecesl 
NB1 Nick-break lest on weld; 
NB2 Nick-break test on weld 

(see/sVU regarding alternate lest piecesl 

25 mm min. 

R 50 mm R 50 mm 

Figure f . Reduced section tensile test specimen 

Saw s l o t s 6 mm 

2 5 mm 

Tn v teji uiece is to be broken bv pressure or blows auolied on one ol ihe slotted faces. 

Figure(0. Nick-break test piece 
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10.6 Pressure: Test 
After all he^t treatment each cont'dn;τ sh;:.ll br- subjected to a hydraulic 
test in which the test pressure sh?.ill be 3 >MPa. The test pressure 
shall be held for at least 2 min, Under these conditions of test the 
container shell not show arsy sign of prarrure loss, leakage, visibls 
deformafion or defect. 

10.7 Tightness Test 
After esch container has passed the hydraulic teat specified in 10.6, 
it shell be subjected to εη infernal pneumatic pressure equal to 
C.7 MPa. If any leakaoe occurs the container shall be regarded as 
having failed the test. Any leakage shall be detected by either 
immersing the container in water, by applying ε soap solution to the 
welds or by any other test of equivalent sensitivity. 

10.8 Repair''of Welds 
10.8.1 If during the hydraulic or tightness test minor leaks are found, 
the weld may, &f the discretion of the Comoctont Authority, be repaired 
by rewelding either by automatic or manual means. 
10.3.2 After such rewelding all containers ch<~ll be reheat treated in 
accordance with 8.4 and refested in .ccordance with 10.6 and 10.7. 

10.9 Checking of Water Capacity 
The water capacity of each coni'siner shall be checked. This shall 
be done by weighing, by filling-tho container with a calibrated 
volume of liquid or by orhcr means approved by the Competent Authority 
in order to ensure compliance with the required minimum specified 
water capacity as marked on the container. 

11 NANKING 

11.1 Each container purporting to comply with the requirements of this 
standard shall be permanently ned legibly marked with' the following 
information. 

(a) The mc-nufactucr's name or trade mark; serial number and year 
of manufacture. 
(b) The water capacity of the container in litres. 
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(c) The date of hydraulic test, (which o?fp may be indicated by 
the month and year or by tht yesr with a symbol to denote the 
quarter of the year). 
(d) The tars, i.e. the fosss of the container in kg. 
(e) The r»»axirmjp» working px'?&sure; i.?·. /.0 MPa. 
(f) The test pressure to which tha container was manufactured, 
i.e. 3.0 MPa. 
(g) The number of this Cyprus S'-on^rd i,e. CVS 77;1980. 

Notej Additional marking is required under the Petroleum Law, Chapter 
272 and Law 64 of 1978, part IXA, special regulations for liquefied 
petroleum gas, paragraph 10CE. 

11.2 .Method of Markings 
The marks shall be as large as possible, preferably not less than 6 mm, 
but in any case not less than > mm in height. Th^y shall be permanently 
and legibly marked on: 

(r.) a label welded to the container: or 
(b) the foot ring; or 
(c) the collar; or 
(d) the valve boss 

12 ESTABLISHMENT OF COMPLIANCE 

To establish compliance with this standard, batches of containers shall 
be presented to the Competent Authority, with a statement of the manu­
facturing process and analysis of the steel used in their construction. 
The following series of inspections ? nd tests shall then be conducted. 

12.1 Freedom from Defects, Construction and Marking 
Each container shall be visually inspected for compliance with sections 
Ρ and 11 of this standard. 

12.2 Pressure and Tightness Tests 
Each container shall be subjected 4e the pressure and tightness tests 
specified in clauses 10.β and 10.7 of this standard. If any container 



589 

fails to meet the specified requirement, the whole batch shall be 
rejected. 

12.3 Capacity and Elasticity 
The batch shall be sampled in accordance with Appendix B, and each 
sample subjected to the tests specified in clauses 10.4 and 10.β) of 
this standard in that order. 
If the number, of failures to moot th^ requirements of any clause 
equals the rejection number given in Appendix B, the whole batch 
shall be rejected. 

12.4 Material Tests 
From each 400 containers, or part there of, ?. scrapie shall be sele­
cted at random, and specimens token and tested in accordance with 
clauses W O . 3.3, 10.3.4, 10.3.5 and 10.3.6. 

12.5 Bursting Test 
Samples which have satisfactorily completed the tests required in 
12.3 above shall be further sampled in accordance with Appendix B, 
and subjected to the test specified in clause 10.5 of this standard» 
any failure shall result in the rejection of the lot. 

12.6 Resubmission 
Should any batch be rejected, the Competent Authority may at its 
discretion allow the rework or reheat treatment of the batch for 
subsequent resubmission. Should a resubmitted botch again fail, the 
whole batch shall be destroyed. 



590 

Appendix A 

VOLUMETRIC EXPANSION TESTING OF WELDED CONTAINERS 

A.1 General 
This appendix gives detnils of two methods for determining the volu­
metric expansion of welded steel gas containers as required by 
clause 10.4. 

(a) the water jacket method (preferred method)5 
(b) the non­water jacket method. 

The water jacket volumetric expansion test may be carried out on 
equipment with a levelling burette or with a fixed burette. 

A.2 Test equipment 
The following requirements are general to both methods of test. 

(a) Hydraulic test pressure pipelines­shall be capable of withstand­
ing a pressure of twice the maximum test pressure of any container 
that may be tested. They shall be fitted with relief devices set 
to relieve at a pressure of 1.5 times the maximum test pressure of 
any container that may be tested. 
(b) Glass burettes shall have bores of uniform diameter and be of 
sufficient length to contain the full volumetric expansion of the 
container. 
(c) Pressure gouges used shall be accurate to within 0.5?ό at test 
pressure and shall be checked on a deadweight tester at regular 
intervals of not less than ence per month. 
(d) A suitable device shall be employed to ensure that no container 
is subjected to a pressure in excess of its test pressure. 
(e) Pipework shall utilize long bends in preference to elbow fittings, 
and pressure pipes shall be as short as possible. Flexible tubing 
shall be capable of withstanding twice the maximum test pressure in 
the equipment and have sufficient wall thickness to prevent kinking. 
(f) All joints shell be leak­tight. 
(g) When installing equipment care shall be taken to avoid trapping 
of air in the system. 

A.3 '!ater jacket volumetric expansion test 
This muthod of test necessitates enclosing the water­filled container 
.·_ ­ ­­­'­­■>­ ­i­,o filled with water. The total volumetric expansion of 
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the container is measured by the amount of water displaced from the 
jacket when the container has been pressurized. The permanent 
volumetric expansion of the container is measured by the amount of 
water which continues tc be displaced from the jacket when the pressure 
has been released. 
The water jacket may be fitted with a safety device capable of releasing 
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 ere described in.A.3.1 and A.3.2. 
Other methods are acceptable provided that they are capable of measuring 
the total and, if any, the permanent volumetric expansions of the container. 

A.3.1 Water jacket volumetric expansion test: levelling burette method. 
An example of the equipment required is shown in figure 1, but other · 
types of installation may be accepted. 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 con 
(c) Fill the jacket with writer, allowing air to bleed off through the 
air bleed valve. Close the air bleed valve when water issues freely 
from it. 
(d) Adjust the zero level on the burette to the datum mc^k on the 
burette support stand. Adjust the height of the water to the burette 
zero level by manipulation of the jacket filling valve and the drain 
valve. 
(e) Kaise the pressure in thu container to two-thirds of the test 
pressure. Close the hydrnelic pressure supply valve and check that" 
the burette reading remains constant. 

Note: A rise in water level indicat.,3 ε leaking joint between the 
container dnd the jacket. A fall in water level indicates a leaking 
joint between the water jacket and the atmosphere. 
(f) Open the hydraulic pressure line vr.lve and continue the pressuriza-
tion of the container until the test pressure is reached. Closed the 
hydraulic pressure line valve. 
(g) Lower the burette until the water level is'at the datum mark on 
the burette support stand. Take the reading of the water level in 
the burette. This reading is thu total expansion"and shall be recorded 
on the test certificate. 
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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) Kead the water level in the burette. This reading is the 
permanent expansion, if any, and shall be recorded on the test 

.0 certificate. 
(j) Check that the^ permenent expansion does not exceed 10% of 
the total expansion as determined by the following equation. 

Permanent expansion X 100 

Total expansion 

\.3.2 Water jacket volumetric expansion tests fixed burette method. 
\n example of the equipment required is shown in figure 2, but other 
.ypes 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) Haise the pressure in the container to two-thirds of the test 
pressure. Close the hydraulic pressure supply valve and check that 
the b(-' ^*Ό reading, remains constant. 

Notes A rise in water level indicates a leaking joint between the 
conta. :. and the jacket. A fall in water 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 pressure line valve. 
(g) Head the level of the water in the burette. This reading is the 
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total expansion which shall be recorded on the test certificate. 
(h) Open the hydraulic pressure line drain valve to release pressure 
from the container. Check that the pressure is zero and that the 
water level is constant. 
(i) Kead the level cf the water in the burette. This reading is 
the permanent expansion, if any, which shall bo recorded on the 
test certificate. 
($ Check that the permanent expansion does not exceed 10SO of the 
total expansion as determined by the following equation. 

Permanent expansion X 100 ­no/ 

Total expansion 

A.4 Non­water jacket volumetric expansion test 
The method consists of measuring the amount of water passed into the 
container under proof pressure, and on release 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 
container under test to obtain true volumetric expansion. No fall 
in pressure under this test is permitted. 
The water used should be free of air. Any leakage from the system 
or the presence of free or dissolved air will result in fa;ne read­
ings. 
Every care should be taken to maintain steady temperature conditions 
and sufficient time shall be allowed to permit the apparatus, the 
container and the water to attain a uniform constant temperature. 
The equipment shall be installed οs shown in figure 3. This figure 
illustrates diagrammatically the different parts of the apparatus. 
The water supply pipe should be connected to an overhead tank as shown, 
or to some other supply giving a sufficient 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 Va 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 be necessary to augment, tht glass tube with metal 
tubes arranged in a manifold. 
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The pressure gauges­shall be calibrated. If a single­acting hydraulic 
pump is used, care must bo taken to ensure that the piston is in the 
'back' position when water levels are noted. 

A.4.2 Test method. . 
(a) Completely fill the conainer with water and determine the mass 
of water required. 
(b) Connect container to hydraulic test pump through coil A and 
check that all valves are closed. 
(c) Fill pump and system with water from tank C by opening valves D, 
Ε and H. 
(d) To ensure expulsion of air from the system, close valve Η and 
raise system pressure to approximately one third of test pressure. 
Open bleed valve G to release trapped air by reducing the system . 
pressure to zero and re­close valve G. Kepeat if necessary. 
(e) Continue to fill system until level in glass tube Μ is approxi­
mately 300 mm from the top of this tube, Close valve D and mark 
water level by pointer P, leaving valves Ε and Η open. Kecord 
level. 
(f) Close valve H. Raise the pressure in system until the check ; 
pressure gauges Κ records the required test pressure. Stop the 
pump. After approximately 30s there should be no chanc? in either 
water level or pressure. A change in level indicates leakage. A 
fall in pressure, if there is no leakage, indicates that the 
container is still expanding under pressure. 
(g) Kecord the fall of water level in glass tube. Providing there 
has been no leakage', the water drained from the glass tube will have 
been pumped into containur to achieve the test pressure. This 
difference in water level is the temporary volumetric expansion. 
(h) Open valve Η slowly to release the pressure in the container 
and allow water so released to return to the glass tube. The water 
level should return to the original level marked by pointer P. If 
the water level returns to a point below pointer P, this difference 
in level will denote the amount of permanent volumetric expansion 
in the container, neglecting the effect of compressibility of water 
at test pressure. The true permanent volumetric expansion of the 
container is obtained by correcting for compressibility of the wator. 
(i) Before disconnecting the container from the test rig, close valve E, 
This will leave the pump and system full of water for the next test. 
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Action (d) shall, however, be repeated at each subsequent test, 
(j) If permanent volumetric expansion has occurred, record the 
temperature of water in the container. 

A.4.3 Test results 
(a) The tests determine the volume of water in millilitres requi­
red to pressurize the filled container to test pressure. 
(b) The total mass and temperature of water in the container are 
known, enabling change in volume of the water in the container 
due to its compressibility to be calculated.. The volume of water 
expelled from the container when deprcssurized is known. Thus 
total volumetric expansion (TE) and permanent volumetric expansion 
(PE) can be determined. 
(c) The permanent volumetric expansion shall not exceed ΊΌ% of 
the total volumetric expansion. 

A.4.4 Example calculation. In the following calculation, allowance 
for pipe stretch has been ignored. The compressibility for water 
is calculated from the following formula; 

c = WP (:<­ :2s£j!u) 
1CT 

where C is the volume of water forced into the container due to the 
compressibility of water (ml), 

W is the mass of water in the container at test pressure (kg)s 
Ρ is the test pressure (bar), 
Κ is a factor, dependent upon teinpernture, with values listed 

in the table below. 

°c 
6 
7 
8 
9 
10 
11 
12 

0.049 15 
0.048 86 
0.048 60 
0.048 34 
0.048 12 
0.047 92 
0.047 75 

°C 
13 
14 
15 
16 
17 
18 
19 

Κ 

0.047 59 
0.047 42 
0.047 25 

. 0.047 10 
0.046 95 
0.046 ­JO 
0.046 6G 

°C 
20 
21 
22 
23 
24 
25 
26 

Κ 

0.046 54 
0.046 43 
0.046 33 
0.046 23 
0.046 13 
0.046 04 
0.045 94 
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Given that 1 kg of water = 1 litre, a typical example is as follows: 
Test pressure = 232 bar gauge 
Mass of water in container at zero gauge pressure = 113.8 kg 
Temperature of water = 15°C 
Water forced into container to raise pressure to 232 bar = 1745 ml 
or 1.745 kg. 
Total mass of water (W) in container at 232 bar = 113.8 + 1.745 = 
115.545 kg. 
Water expelled from container to deprcssurize = 1742 ml 
Therefore PE (without correction for compressibility) = 1745 ­ 1742 
= 3 ml. 

η ΑΑΡ 
From the formula C = WP (K ­ * ° ) 

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

Permanent expansion = — P S S — = 0.5855 
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• F ixed frame 
Water supply 

Position 
when 
pressure 
is released 

Reading* Reading = 
permanent to ta l 
expansion expansion 

valve 

Figure 1 . Water jacket volumetric expansion iest (levelling burette) 

Overflow 
Water supply 

Priming 

Figure 2. Water jacket volumetric expansion test (fixed burette) 



598 



599 

Ap>?nc-i;-AB 

SAMPLING 

B.1 Batch definition. 
For the purpose of this standard, a batch is defined as a number of 
containers of the same design, shape and capacity , manufactured by 
the same manufacturer under essentially the same conditions, and 
presented for appraisal at the same time. 

3.2 Sampling. 
Samples shall be drawn from the batch at random making use of a table 
of random numbers, see Table 3. 

B.3 Number of samples. 
The number of samples shall be appropriate to the batch size as given 
in Tables 1 and 2. 

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

BATCH SIZE 

0 TO 280 

281 TO 500 

501 TO 1200 

1201 TO 3200 

3201 TO 10,000 

SAMPLE SIZE 

CLAUSES 
12.3 

13 

20 

32 

50 

80 

CLAUSES 
12.5 

5 

5 

5 

ti 

, _^ 
ACCEPTANCE & «EJECTION 
NUMBERS F0K CLAUSES; 

12.3 

ACC 

0 

1 

2 

3 

5 

KEJ 

1 

2 

3 

4 

6 

12.5 

ACC 

0 

o 
0 

.0 

0 

KEJ 

Table 1; Sampling plan, 1st submission 
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3ATCH SIZE 

0 TO 280 

281 TO 500 

501 TO 1200 

1201 TO 3200 

3201 TO 10,000 

SAMPLE SIZE 

CLAUSE 
12.3 

13 

20 
32 

50 

80 

CLAUSE 
12.5 

5 

5 

5 

8 

8 

ACCEPTANCE a «EJECTION 
NUMBERS FOH CLAUSES 

12.3 

ACC 

0 

0 
0 

1 

2 

KEJ 

1 

1 
1 

2 

3 

12.5 

ACC 

0 

0 
0 

0 

0 

KEJ 

Table 2; Sampling plan. Resubmission 
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TABLE 3(PART 1). RANDOM SAMPLING NUMBERS 

0110 
«27 
5373 
9244 
4148 

2403 
1828 
7249 
7116 
6659 

2267 
9460 
2985 
4313 
6930 

8910 
8439 
4691 
1034 
7472 

2950 
1312 
8734 
2907 
1294 

9140 
3946 
8259 
9452 
3948 

4351 
1956 
9634 
9731 
8200 

0362 
9813 
3541 
0666 
5368 

3585 
1052 
6787 
1157 
4581 

7419 
7297, 
4921 
0737 
4883 

2804 
6289 
4956 
8324 
5399 

8240 
1646 
4263 
2195 
4135 

5242 
8325 
6445 
2179 
4520 

5655 
5883 
4107 
5888 
3837 

6874 
3843 
6201 
8496 
2536 

8046 
6117 
8185 
8062 
8687 

3554 
1370 
4345 
3265 
6116 

0261 
6031 
7981 
1031 
7727 

1904 
9283 
5073 
0213 
8961 

1128 
4767 
5057 
7509 
2351 

7142 
0060 
0135 
9817 
3568 

3568 
9096 
0567 
9542 
3019 

7990 
1102 
8796 
7804 
2536 

0681 
1053 
8503 
2430 
7931 

5108 
5386 
9228 
9304 
5860 

6277 
2827 
8640 
9853 
4046 

4701 
0738 
1272 
2808 
6223 

8886 
2825 
9480 
8075 
4166 

6310 
5667 
6875 
7397 
6351 

7643 
7361 
9938 
7112 
0344 

6210 
6546 
7410 
7479 
4558 

7494 
8015 
5302 
1720 
7323 

0375 
4899 
2409 
8187 
7653 

0568 
0572 
7525 
7204 
1727 

7335 
2079 
5104 
5528 
2595 

8627 
2738 
6335 
9559 
0705 

6036 
0513 
3352 
4832 
0965 

7577 
1599 
9456 
6575 
0448 

3718 
0611 
8894 
6893 
9793 

5303 
3197 
6662 
2390 
4880 

3209 
8760 
0831 
4264. 
5075 

7735 
6969 
7389 
2553 
8105 

8422 
1199 
7725 
0065 
2560 

3537 
0100 
7426 
7017 
2142 

2703 
8904 
1617 
7736 
5167 

6845 
6604 
2774 
6919 
4440 

4082 
0949 
9976 
7425 
4394 

5230 
0909 
0183 
2170 
4795 

8858 
5190 
0212 
7038 
0816 

8793 
4332 
2323 
0475 
5370 

TABLE 3 (PART 2). RANDOM SAMPLING NUMBERS 

0430 
5632 
7960 
5138 
8615 

4968 
9228 
9657 
9270 
8206 

1562 
1528 
5697 
3186 
3275 

7931 
5956 
1866 
2673 
7824 

2251 
7661 
6651 
2917 
5970 

5819 
0752 
0067 
6660 
7292 

8420 
3232 
9617 
5743 
3008 

7953 
4342 
9273 
0656 
7697 

1949 
2912 
7901 
7071 
5427 

0864 
8813 
6718 
4989 
3582 

7017 
8287 
7837 
7759 
1010 

5016 
5804 
1033 
8129 
7396 

0607 
5173 
8609 
3248 
1415 

1739 
2693 
4279 
4948 
0957 

0373 
5810 
1088 
9207 
2346 

4512 
8178 
9890 
'9633 
9987 

1391 
8004 
0469 
8655 
0240 

6254 
3322 
8442 
0341 
5573 

3437 
5721 
4715 
8100 
6076 

7808 
2612 
2972 
4484 
8356 

8081 
8552 
4490 
0924 
2993 

8711 
0773 
3564 
4769 
0524 

0132 
0026 
1780 
9308 
9661 

6157 
1703 
9741 
7842 
2914 

1256 
3237 
0673 
0916 
0780 

9198 
2264 
1619 
1094 
5116 

4118 
7886 
3799 
2900 
3384 

3860 
7513 
1961 
9853 
0016 

2128 
2321 
2674 
8208 
03Λ6 

U44 
2829 
8440 
9129 
4899 

9786 
0658 
6766 
5103 
7876 

3881 
0146 
2784 
6421 
6518 

6630 
1743 
7221 
5129 
4090 

6026 
8880 
7148 
3256 
3466 

4152 
3133 
5154 
6517 
7204 

7388 
2336 
6148 
1371 
7215 

9840 
2400 
3815 
2788 
4268 

2865 
1299 
5630 
3956 
2384 

2268 
3288 
8392 
3217 
0631 

8262 
4833 
6962 
0889 
1042 

0704 
4912 
0370 
2874 
9714 

5843 
6957 
3611 
4858 
5988 

9750 
1340 
8036 
4717 
7698 

5247 
7420 
2497 
8331 
5249 

4998 
7826 
0199 
0137 
8795 

0138 
4268 
8322 
5400 
3906 

0751 
8968 
8362 
5335 
9096 

9397 
6470 
4029 
7594 
4588 

2987 
2121 
8018 
7256 
7289 

3315 
1897 
2604 

. 9055 
2435 
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Appendix c 

FILLING RATIOS 

The filling ratio shall be such that under no circumstances shall 
the liquid portion at the gas occupy more than 91% of the volume of 
the container at the reference temperature at 50 C, neither shall 
the container be liquid full at 55 C. 
For mixtures of saturated and unsaturated liquifiable petroleum gases, 
the filling ratio shall be determined by§ 

(a) Establishing the density for the LPG mixture by experiment 
at a convenient temperature. 
(b) The required filling ratio is indicated by using either 
table 1 or table 2 as appropriate. Interpolation between 
results is acceptable where the exact temperature and density 
are not apparent. 
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Appendi χ Q 

MATHEMATICAL REQUIREMENTS RELATED TO THE DESIGN OF LPG CONTAINERS* 

De1 Nomanclature for the cylindrical part of the shell 

t is the minimum wall thickness (trim), 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) applicable to design governed 
by equations (1) and (4). 

Ρ 2 is the test pressure (bar) applicable to design governed by 
equations (3) and (6). 

Ρ is the pressure (bar) developed by the contents of a con­
tainer at the pressure reference temperature. 

D is the external diameter of container (rim). 

D. is the internal diameter of container (mm). 

2 
f is the maximum permissible equivalent stress (N/mm ) at test 
e 2 

pressure (=0.75 χ minimum specified yield stress Υ (N/mm'') 
of the material of construction χ appropriate stress redu­
ction factor). 

. r 2 
Τ is the minimum specified tensile strength (N/mm ) of the 

material of construction. 

2 
Υ is the minimum specified yield stress (N/mm ) of the material 

of construction. 

Values of Υ and Τ are given in table 2, page ...5.. of this standard. 

D.2 Permissible pressure. The maximum pressure attainable in service by. 
a permanent gas in an uninsulated container or liquefiable gas in an 
insulated container shall not exceed the lesser ofi 

+Based on BS5045;Part 2:1978. The class of container for low pressure gases 
and using a longitudinal weld is class lib, for which a stress reduction 
factor of 0.8 is required. 

α 
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(a) 0.90 of the test pressure? or 
(b) 0.576 of the tost 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 ofs 

(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 not̂  less than the value given by equation 
( 1 ) . ■ - . 

0.3P..D. 0-3P-D 
t = or t = ...(1) 

7f - P. 7f - 0.4P. 
e ι e ι 

except that the thickness of the cylindrical wall shall be not less than 
the value given by equation (2). 

0. 
t = 2.48 ' α 

...(2) 

Equation (2) will override equation (1) for comparatively low values of 
P1? in which case the test pressure P? shall be derived from equation (3), 

7 ' . 
t = f e 

U0.12/D.T _ ( 3 ) 

D.': Domn; r* ,̂nds 

0.4.1 Momenclaturu for -.rv 
t is th... nini "ur.i ·■*'..!.' ickness of the cylindrical shell (mm) to resist 
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internal pressure 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 external forces due to handling, but excluding 
any additional thickness for corrosion and other influences. 

D is the external diameter (mm) of domed end. 
ο 

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

Κ is the shape factor obtained according to the values 
h
e

 t 

j ^ - and τ?­? (with interpolation where necessary from figure 1), 
ο ο 

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

K. is the internal radius (mm) of dishing of torispherical end. 

r is the external knuckle radius (mm) of torispherical end. 

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

h is the external height (mm) of domed end (see note). 
h. is the internal height (mm) of domed end. 

h = h for a semi­ellipsoidal end, or the least of 
e ο ^ 

h D
2 / 4K or / D r 

' ' I — * — for a torispherical end. 

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

Note. The external height of a domed end h , for a torispherical end, 
may be determined froms 

O O N / O ^ 0 . 2 ο 
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D.4.2 Wall thickness of domed ends. The thickness of a domed end shall 
be the greater ofs 

(a) the thickness of shell (see D.3)..-or, 
(b) the value calculated from equation (7)s 

t = t!< ... (7) 
e 

D.4.3 Limitations of shape (see figure 2, page .°. of this standard)? 

(a) In a torispherical end K. shall not be greater than D . 
ι ο 

(b) In a torispherical end r. shall be not less than 0.1 D. nor 
less than three times the actual wall thickness of the dished 
end as manufactured. 
(c) In a semi-ellipsoidal end the rctic h /D shall be not less 

• ο ο 
than 0.192. 

(mm). 

D.5 Additional thickness. Influences other then those of internal 
pressure and of external forces duo to ordinary handling may require 
the provision of additional thickness above the calculated values. 
Additional thickness may be necessary to allow for corrosion during 
service^ additional .thickness may also be necessarys on containers 
for liquefied gases, so that the container can withstand stresses due 
to horizontal acceleration and retardation in road transportation. 
The variety of conditions occurring in practice makes it impracticable 
to give a general specification of the necessary allowances; they should 
be carefully considered and agreed upon in uccU particular case by 
the manufacturer and user of the containers. If η pronounced departure 
from normal practice is proposed or other unusual features arise, the 
Competent Authority should be consulted. 
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Appendi* Ε 

SPECIMEN CEKTIFICATE OF COMPLIANCE FOK LPG CONTAINEKS 
Certificate number , 
Date , 

Concerning the manufacture and tasting of (quantity) steel containers for th; 
transport and storage of LPG according to CYE ... 

Manufacturer: Name 
Address 

Purchaser: Name 
Address 

Symbol 

To purchaser's order number and container reference .......... 
Manuf. Nos to 
Purchaser's nos to 

Technical data 
Containers 
The above containers are manufactured in accordance with the requirements of 
CYS ... and as detailed on approved drawing no' s 
Container test pressure = bar. 
Container max. attainable pressure = bar. 
Materials 

Steel manufacturer: Name 
Address 
Ref. no. 

Steel 
Specj fication 

Cast 
no. 

Heat 
treatment 

Chemical composition 

C Si Mn Ρ S Nb 

Ν ... normalized 
S ... stress relieved 

Container heat treatment 
Each of the above containers has been heat treated at a temperature between 
°C and °C for min. 
Water capacity 
The water capacity of each of the above containers has been checked and found to 
be not less than litres. 
Pressure test 
Each of the above containers has been hydraulically tested at bar and 
subsequently air tested at bar. 
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Mechanical tests on 

Test 

tainer 
serial 
no. 

Con­

tainers 
repre­

sented 
by 
test 

representative container(s) 

Tensile tests 

Sym­

bol 

T1 
T2 
T3 
T4 

T1 
T2 
T3 
T4 

T1 
T2 
T3 
T4 

Cross­

sec­

tional 
artn 
mm 

Yield 
3ttCSS 

M/mm 

Tensile 
stren­

gth 
, 2 

N/mm 

% Elon­
gation .. 
on...mm 
gauge 

+5ym­

bol 

01 
B2 
B3 
B4 
B5 
36 

31 
32 
B3 
34 
B5 
B6 

B1 
B2 
B3 

;.B4 
B5 
36 

For­

mer 
radius 

mm 

Result 

rack­

test 

Nesull 

Thickness 

Wall 

. mm 

End 

mm 

+
Symbols refer to figure 8 of this standard. 

Hydraulic volumetric expansion and bursting tests 

Test 
container 
number 

Containers 
represented 
by test 

j 

Permanent/ 
total 
expansion 
ratio....% 
at....bar 

• 
Bursting pressure' 
bar 

­Calculated 
minimum 

Actual 

Nature of failure 

Certified by 
(For manufacturer) 
Gn behalf of 
(Independent Inspecting Authority) 
Accepted by 

Dote 

Date. 

Date 

Έτυττώβη έν τφ Τυπογραφείο της Κυπριακής Δημοκρατίας, έν Λευκωσία. 


