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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies

(ISO membe

r bodies). The work of preparing International Standards is normally carried out through 1SO

technical committees. Each member body interested in a subject for which a technical committee has been

established h
non-governm

as the right to be represented on that committee. International organizations, governmental and
ental in liaison with 1SO_also take part in the work 1SO collaborates closely with the

International |[Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by [the technical committees are circulated to the member bodies for voting. Publication 3s an

International [Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is g

rights. ISO shall not be held responsible for identifying any or all such patent rights.

rawn to the possibility that some of the elements of this document may be the subject of gatent

ISO 13088 was prepared by Technical Committee ISO/TC 58, Ga&s “cylinders, Subcommittee 5C 4,

Operational fequirements for gas cylinders.
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Introduction

This International Standard aims at the harmonization of the different operating and filling conditions of
acetylene cylinder bundles and covers requirements that reflect current practice and experience regarding
inspection at the time of filling.

Where_there is any canflict between this International Standard and any applicable regulation the regulation
always takes precedence.

In International Standards, weight is equivalent to a force, expressed in newtons. However| in common
parlapce (as used in terms defined in this International Standard), the word “weight” cantinues fo be used to
mear) “mass”, but this practice is deprecated (see ISO 80000-4).

In this International Standard the unit bar is used, due to its universal use ipn~the field of technjcal gases. It
should, however, be noted that bar is not an S| unit, and that the according Slunit for pressure is pascal (Pa).

Presgure values given in this International Standard are given as gauge pressure (pressure exceeding
atmoppheric pressure) unless noted otherwise.

© 1SO 2011 — All rights reserved \"
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INTERNATIONAL STANDARD

ISO 13088:2011(E)

Gas cylinders — Acetylene cylinder bundles — Filling
conditions and filling inspection

This

of ac
the b
bund

This
asse

Bcope

nternational Standard specifies the minimum requirements for the filling conditions and filli

g inspection

btylene cylinder bundles. It applies both to bundles which are filled while the cylinders are assembled in

undle and to bundles of which the cylinders are filled as individual cylinders and’ are assq
e after filling. It does not apply to bundles containing solvent-free acetylene gylinders.

mbled into a

International Standard is not applicable to individual acetylene cylinders that are not infended to be

mbled into a bundle (see ISO 11372).

2

ormative references

The following referenced documents are indispensable forthe application of this documen

refer
docu

ISO

3

nces, only the edition cited applies. For undated.‘references, the latest edition of th
ment (including any amendments) applies.

11372, Gas cylinders — Acetylene cylinders == "Filling conditions and filling inspection

Terms and definitions

For the purposes of this document;.the following terms and definitions apply.

31

acety
cyling
acety

NOTH

3.2
acety

flene cylinder
er manufactured and.suitable for the transport of acetylene, containing a porous material ar
lene, with a valye-and other accessories affixed to the cylinder

When there is no risk of ambiguity, the word “cylinder” is used.

ylene cylinder bundle

t. For dated
e referenced

d solvent for

trans

bortable unit comprising of at least 2 cylinders up to and usually not exceeding 16 cylin

lers that are

permanently connected together by a manifold and contained within a rigid frame equipped with all necessary
equipment for filling and use

3.3
cylin

der shell

(acetylene cylinders) empty cylinder manufactured and suitable for receiving and containing a porous material
for use as part of an acetylene cylinder

34
filler

(gas cylinders) trained person responsible for inspection prior to, during and immediately after filling

© IS0

2011 — All rights reserved
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3.5

maximum acetylene content
(acetylene cylinder bundles) specified maximum weight of acetylene including saturation acetylene in the
bundle cylinder

NOTE
see 4.2.1.

3.6

maximum acetylene charge
(acetylene cylinder bundles) maximum acetylene content minus the saturation gas

For the relationship of the maximum acetylene content of bundle cylinders and of individual cylinders,

3.7

porous material

(acetylene cy

linders) single- or multiple-component material introduced to, or formed in, the cylindershel

due to its porosity, allows the absorption of a solvent/acetylene solution

NOTE Th

monolithi
binder, o

non-mon

3.8

residual gag

(acetylene cy
of a bundle r

3.9

e porous material may be either:

C, consisting of a solid product obtained by reacting materials or by materials (connected together

blithic, consisting of granular, fibrous or similar materials without the additiomof a binder.

linder bundles) weight of acetylene including the saturation acetylene contained in the cyli
bturned for filling

saturation gas

(acetylene cy
(1,013 bar) a

3.10

solvent
(acetylene cy
acetylene
NOTE TH
“A” for ag

“‘DMF” fo

3.1

solvent ope
(acetylene cy
which is filled

linders) acetylene that remains dissolved in“the solvent in the cylinder at atmospheric pre
nd at a temperature of 15 °C

linders) liquid that is absorbed\by the porous material and is capable of dissolving and rele

e following abbreviations are used:
etone;

dimethylformamide.

rating range
lindertbundles) range from the minimum to the maximum solvent content permissible in a b
while the cylinders are assembled

, that,

vith a

hders

Bsure

asing

Lindle

NOTE

3.12

For the determination of the solvent operating range, see Annex A.

specified solvent content
(acetylene cylinders) weight of solvent that the acetylene cylinder shall contain in accordance with the type

approval

© 1S0O 2011 — All rights reserved
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3.13
tare
(acetylene cylinders) reference weight of the acetylene cylinder including the specified solvent content

NOTE 1 The tare is further specified in accordance with definitions 3.13.1 to 3.13.2.

NOTE 2  For cylinders with solvent, the tare is expressed by indicating either tare S or both tare A and tare S.

3.13.1
tare A
(acetylene cylinders) sum of the weights of the empty cylinder shell, the porous material, the specified solvent
content, the valve, the coating, where applicable, and all other parts that are permanently attached (e.g. by
clampingorboiting)to the cytinderwhemn itis presentedto be fitted

3.13.p2

tare
(acetylene cylinders) tare A plus the weight of the saturation gas

3.14
bundle tare
(acetylene cylinder bundles) reference weight of the acetylene cylinder bundle’including its solven

—

NOTH The bundle tare is further specified in accordance with 3.14.1 to 3:14:4.

3.14.(1
tare BA .«
(acetylene cylinder bundles) sum of tare A for all cylinders‘permanently connected together by a manifold
contgining the maximum solvent content [therefore including the amount of the positive solvgnt operating
range (see A.3)] plus the weights of the rigid frame and all other associated and permaneptly attached
equigment

3.14.p
tare BS, ,«
(acetylene cylinder bundles) sum of tare«S’for all cylinders permanently connected together by a manifold
contgining the maximum solvent content including the amount of the positive solvent opgrating range
(see A.3) plus the weights of the rigid frame and all other associated and permanently attached equipment

3.148
tare BAin
(acetylene cylinder bundles)’sum of tare A of all cylinders permanently connected together by a manifold
contgining the minimum_solvent content [therefore excluding the amount of the negative solv¢nt operating
range (see A.3)] plys)the weights of the rigid frame and all other associated and permaneptly attached
equigment

3.14.

tare
(acet y a manifold
containing-the onte C 3 ent operating

range (see A.3)] plus the welghts of the r|g|d frame and aII other assomated and permanently attached
equipment

3.15
maximum gross weight
(acetylene cylinder bundles) tare BA,,;, plus the maximum acetylene content of all bundle cylinders or tare

BS,,ax Plus the maximum acetylene charge of all bundle cylinders, respectively

© 1SO 2011 — All rights reserved 3
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3.16

working pressure
(acetylene cylinders) settled pressure at a uniform reference temperature of 15 °C in a cylinder containing the
specified solvent content and the maximum acetylene content

NOTE Iti

s equal to the working pressure which is stamped on the individual cylinder.

4 Basic requirements for acetylene cylinder bundles

41

General

Acetylene cy|
simultaneous

Acetylene cy|
working pres

This clause
Clause 7 apy

4.2 Filling

421 Max
The maximu
that of individ

NOTE Of
other values f
maximum and
4.2.3 and Ann

4.2.2 Solvent content

The maximu
content to b
shall be deri

NOTE Th
BSin and targ

4.2.3 Maximum number of consecutive fillings

inders in accordance with ISO 3807 or an equivalent applicable regulation/standard may.be
ly without dismantling the bundle, provided that the conditions of this standard are fulfilled.

inders in a bundle shall have the same nominal dimensions, nominal water capacity, solven
sure. Only one porous material shall be used (covered by one type approval).

hnd Annex A apply to bundles which are filled while the cylinders are, assembled in the bl

conditions

mum acetylene content

M acetylene content for cylinders in a bundle is spegified by the manufacturer and is lower
ual cylinders to allow for a solvent operating range.

ten the acetylene content in acetylene cylinder bundles is 90 % of that of its individual cylinders. Hoy
r the maximum acetylene content of cylindersdn a bundle can be used. As a result, different values f
minimum solvent content and the maximum number of consecutive fillings have to be applied (see
BX A).

m and minimum solvent content are a function of the amount of the reduced maximum acet
used in the bundle (see 4:2.1) and the filling conditions for the individual acetylene cylinde
ed in accordance with:Annex A.

e result of the calculations is used for initially fixing tare BA,i, and tare BA,ax (when tare A is used) d
BS\nax (Whenttare S is used). These calculations do not have to be carried out for every filling of the 4

The maximu

T-: number of consecutive fillings before the bundle has to be dismantled and the cylinders h3

be checked indivi

lies to bundles of which the cylinders are individually filled and then assembled into a bundlg.

filled

t and

ndle.

than

vever,
or the
4.2.2,

ylene
r and

r tare
undle.

ve to

derived in accordance with Annex A.

NOTE

generally does not exceed 6 when derived in accordance with Annex A.

all be

In practice, the number of times that a bundle with acetone as solvent may be filled without dismantling

In the case of a bundle with DMF as solvent, the need to dismantle the bundle to replenish the solvent usually
coincides with the periodic inspection of the cylinders for this bundle. The number of fills before the bundle is
dismantled shall not exceed 100.

© 1S0O 2011 — All rights reserved
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5 Assembly, marking and documentation of acetylene cylinder bundles

5.1 Assembly

Before assembling or reassembling the cylinders in a bundle, the solvent in the individual cylinders shall be
replenished to the maximum solvent content.

5.2 Verification of marking and necessary documentation

The revised tare based on the maximum solvent content for each individual cylinder used in a bundle shall be

showp-en-the-eylinder

An identification plate shall be permanently affixed to the bundle frame. Before filling ancacetylene cylinder
bund|e, the following information shall be made available:

a) Bundle filling data:

1) the gas name (“acetylene, dissolved”), identification number (UN-nUmber 1001) and the chemical
formula;

2) the maximum acetylene content of the bundle, in kilograms;
3) the working pressure, as stamped on each cylinder;

4) the type of solvent;

Fx-
~

the last inspection date (year and month) of that cylinder within the bundle which is| first due for
periodic inspection;

%) tare BA,,, and tare BA,, or tare BS,f)and BS,,,,, in kilograms;
1) date (year) of the next periodic-inspection.

b) Other information:

+ the type approval number of the bundle, if appropriate;

+ the manufacturerZof the bundle;

+ the nameoridentification of the owner;

—+ aunique identification number of the bundle;

+~ the maximum gross weight of the bundle, in kilograms.

c) In addition, the following information shall be available:

— instructions for the handling of the bundle (including the information that cylinder valves should be
closed in special circumstances only).

The following identification data shall be recorded and available for the bundle each time it is filled:

— the number of consecutive fillings since the last replenishment of solvent.

NOTE This might be not necessary for bundles with DMF if the maximum number of consecutive fillings is 100.

© 1SO 2011 — All rights reserved 5


https://standardsiso.com/api/?name=1ce5b4e7ac851f05cff997b787e7f1f6

ISO 13088:2011(E)

5.3 Documentation

For every bundle, there shall be a dossier which contains details of the complete design and filling data
(especially important for bundles with acetone in order to ensure that the maximum number of consecutive

fillings is not e

xceeded, see 4.2.3) which shall be retained by the owner of the bundle.

iding

mum

6 Filling inspection for acetylene cylinder bundles

6.1 Pre-fill inspection

6.1.1 Verification of marking and necessary documentation

The informatjon required in the following lists shall be made available to the filler, for example; by pro

him with appfopriate documentation and by training.

Before fillingjan acetylene cylinder bundle, it shall be identified that:

a) the cylinders in the bundle are permitted for filling in the country of the filling station;

b) the cylinders in the bundle have not exceeded their due date for periodicdnspection;

c) the cylinders in the bundle do not have a current history of problems;

d) the marking is appropriate for acetylene.

Before fillingjan acetylene cylinder bundle, the following information shall be made available:

1) identificgtion of the porous material;

2) type of dolvent;

3) minimum and maximum solvent content;

4) bundle tare (with information whethertare BA or tare BS is used);

5) maximum gross weight and miaximum acetylene content of the bundle (if tare BA is used) or max
acetylene charge of the bundie (if tare BS is used).

6.1.2 Insppgction

Acetylene cylinder bundles shall be inspected at time of filling to ensure that:

a) the bundle-frame has no apparent serious defects;

b) the manifold has no apparent serious defects;

c) the restraining systems that prevent the cylinders from moving are secure and the cylinders have not
moved while in service;

d) any lifting attachments and/or fork-lift slots are free from damage that can affect the integrity of the
bundle;

e) the manifold and pipework are securely attached to the frame and are undamaged,;

f) flexible hoses, where fitted, are free from damage;

6 ©1S0 2011 — All rights reserved
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¢)]

h)

i)
)
k)

1)

Before filling, it shall be established that both the main valve, where fitted, and the connection areg
in a gatisfactory condition, as follows:

1)
2)
3)
4)
5)
6)

7)

6.2
For initially establishing the maximum-and minimum solvent content, see 4.2.2 and Annex A.

Before filling an acetylene cylinder bundle with acetylene, its actual solvent content shall be d
meaguring the pressure, temperature and weight of the bundle in conjunction with the
documentation. Calibrated ‘\weighing scales, manometers and other instruments that have a w
and measuring accuracy-appropriate for the bundle to be filled shall be used.

Acetylene cylindefs_take time to reach temperature equilibrium. Special care should be
tempgrature of the-Cylinders is very low and/or the pressure is very high or if the bundle has beg
a significant environmental temperature change in the preceding 3 h.

Since the determination of the solvent content is not accurate for acetylene cylinder bundles that
amounts’of residual gas, bundles should be emptied until a low amount of residual gas has bs

ISO 130

88:2011(E)

visible surfaces of the cylinders are free from any signs of damage that affect their integrity, including

dents, cuts, gouges and fire damage;

the bundle does not show any signs of having been immersed in water or other liquids (e.g. cylinders

covered in mud or seaweed) or any signs of tampering (e.g. loosened bolts, missing panels);
the main outlet valve is free from contamination and is undamaged;
the cylinder valves are all in the open position;

the cylinder valves, cylinder fittings and accessories have no apparent serious defects;

e cylinders, manifold, valves and fittings are suitable for filling and emptying.

e connection has an appropriate thread for acetylene and the working pressure;
e connection is free of contaminants;

e main valve(s) operate(s) correctly;

e outlet thread is undamaged;

e safety device, if present, is undamaged;

e valve operating mechanism is operable (hand .wheel or key operated);

e bundle connection attached correctly to the filling connector.

Solvent content

suitable and

btermined by
appropriate
orking range

taken if the
h exposed to

contain high

pen reached.

Typically, this would amount to a pressure of less than 7 bar for bundles with a working pressure of 17 bar or
higher, and to less than 4 bar for bundles with a working pressure below 17 bar.

Emptying of the bundle should be carried out slowly; a typical rate would be 1/8 of the maximum acetylene
content per hour. The determination of the solvent content should not be done immediately after emptying as
the cylinders will cool down considerably during emptying and will need time to reach temperature equilibrium
again.

Calculation of the solvent content in the bundle shall be done in accordance with Annex B.

NOTE

indicating the residual acetylene content.

© 1SO 2011 — All rights reserved
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If the weight of the acetylene cylinder bundle after deduction of the residual gas is below tare BS,,;, or tare
BA,in (depending on which bundle tare the calculation is based), i.e. the solvent loss is greater than the
solvent operating range, the bundle shall not be refilled with acetylene. It shall be dismantled and each
individual acetylene cylinder shall be refilled with solvent to the maximum value specified for the bundle
cylinder.

If the weight of the acetylene cylinder bundle after deduction of the residual gas exceeds the appropriate

tare B,,,5, marked on the bundle, the bundle shall be examined and the reason for the excess weight shall be
determined before further handling.

6.3 Number of consecutive fillings

When the maximum number of consecutive fillings, as derived in accordance with 4.2.3, has beenieathed,
the bundle shall not be refilled with acetylene. It shall be dismantled and each individual acetylene cylinder
shall be replgnished with solvent to the maximum solvent content.

6.4 Inspection during filling

It shall be vefified that all cylinder valves are in the open position so that the acetylene-is distributed equally to
all cylinders.

All connectiops in the bundle shall be checked for leakage during filling.

If cylinders afe cooled during filling, care shall be taken that all cylindersare cooled at approximately the same
rate.

6.5 Post-fill inspection

6.5.1 Verification of tightness

After the bundle has been filled, the filler shall ensure:that
— the mair valve is not leaking,

— there ar¢ no other apparent leaks in.the bundle.

6.5.2 Weight and pressure checks

After the burldle has been filled; it shall be verified that the maximum acetylene content of the bundle hgs not
been exceeded. Provided<that the correct amount of solvent is present, this can be achieved, for exampl|e, by
checking that the actual weight does not exceed the maximum gross weight. The result shall be recorded and
retained until the nextireplenishment of solvent.

Sufficient time~shall be allowed to reach pressure equilibrium before closing the cylinder valves |(only
applicable if there_is . nomain \/nl\/n) ar shipping

NOTE There is no need to check that the pressure of the bundle corresponds to the working pressure under the
following conditions:

— the maximum gross weight of the bundle is not exceeded; and
— the solvent content has been verified as being correct in accordance with 6.2.

However, there might be reasons to carry out a pressure check (e.g. because the bundle is difficult to fill).

8 © 1SO 2011 — All rights reserved
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If the pressure is too high at ambient temperature and the maximum gross weight is not exceeded, it is indicative of the
following possible conditions:

— deficiency of solvent;
— the solvent has become contaminated, e.g. by water;
— high concentration of other gases in the acetylene which are not soluble in the solvent used.

Conversely, too low a pressure at ambient temperature is indicative of an excessive solvent content.

7 Individual filling of acetylene bundle cylinders

Cylingers within the bundle may be filled as individual cylinders.

In this case, the acetylene cylinder bundle shall be dismantled before each filling and the.acetyl¢ne cylinders
shall|be handled and filled as individual cylinders in accordance with 1SO 11372, -Ttie'maximym acetylene
contgnt of the individual cylinders does not have to be decreased.

© 1SO 2011 — All rights reserved 9


https://standardsiso.com/api/?name=1ce5b4e7ac851f05cff997b787e7f1f6

ISO 13088:2011(E)

Annex A
(normative)

Procedure for establishing the filling conditions of
acetylene cylinder bundles

A.1 Generat
A.1.1 Application
This annex applies to bundles which are filled while the cylinders are assembled in the bundle
A.1.2 Safe operating diagram
In the “Safe|operating diagram”, it can be seen how the maximum and minimum~solvent content and the
solvent opefating range are derived depending on the maximum acetylené_ content (specified by the
manufacturer). A typical diagram is shown in Figure A.1.

m i

m A 105%

m a0

mp b -

t
Mg min mso Mg max mg

Key
1 filling conditions for type testing of an individual cylinder 4  constant-volume line
2 filling conditions of individual cylinder 5 solvent operating range
3 backfire line 6  bundle filling conditions
mg solvent content (x-axis) in kg
mp acetylene content (y-axis) in kg
Mp 105 % acetylene content in the cylinder for type testing in kg
Mpq maximum acetylene content of individual cylinder (as defined in ISO 11372) in kg
mp py maximum acetylene content of bundle cylinders in kg
mgq specified solvent content of individual cylinder (as defined in ISO 11372) in kg
Mg min minimum solvent content of bundle cylinders in kg
Mg max maximum solvent content of bundle cylinders in kg
t safety solvent allowance (see A.2)

Figure A.1 — Example of safe operating diagram

10 ©1S0 2011 — All rights reserved
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A.1.3 Backfire line

The “backfire line” in Figure A.1 is assumed to be straight (constant acetylene-to-solvent ratio) and starts at
the origin (no acetylene and no solvent) and extends to the filling conditions of an individual cylinder that have
been established to be safe by means of the elevated temperature test and the backfire test and also are
approved by the relevant authority.

NOTE

The backfire line is given by:

For the elevated temperature test and the backfire test, the test cylinders contain 5 % more acetylene.

np =20 g (A1)
mgo
Filling conditions with the same acetylene-to-solvent ratio as approved for the individual |cylinder are

repre
as sg

A.1.4

The
of thq

The

wher

The
pass

The

sented by the backfire line. Therefore, filling conditions on and below this line-must also b
fe.

I Constant-volume line

constant-volume line” in Figure A.1 represents the points where; at-a specified temperature
acetylene/solvent solution is a constant.

olume 7, in litres, of an acetylene/solvent solution at a given temperature is given by:
V =ay -mp +ag-mg
e a, and ag are constants with values as given i, Table A.1.

olume 7y, in litres, as given by the filling. conditions for the individual cylinder, is known to
s the elevated temperature test. It is given by:

0 =ag -mpg +as -mgg

olume ¥ of an acetylene/solvent solution in an acetylene cylinder shall not exceed 77,. Filli

with the same volume but a lower acetylene-to-solvent ratio are given by the constant-volume lin

obtai

ned by equating Equations (A.2) and (A.3) and then solving for m .
L, = 34 Mag g Mso —ds Mg
A=
ag
as as
7 WAp + = mgp — g
ay ay

e considered

, the volume

(A.2)

be safe as it

(A.3)

g conditions
e. This line is

(A4)

(A.5)

as
=mpg +—>(mgg —mg)
ay

(A.6)

Filling conditions on the constant-volume line have the same volume but a lower acetylene-to-solvent ratio
than the permissible filling conditions for individual cylinders. Therefore, filling conditions on and below this
line must also be considered safe.

© IS0

2011 — All rights reserved

11


https://standardsiso.com/api/?name=1ce5b4e7ac851f05cff997b787e7f1f6

ISO 13088:2011(E)

The constants a4 and a5 have been determined experimentally for a temperature of 15 °C and the values
given in Table A.1 shall be used:

It follows thg
operating po
safe and ma
dismantling f

A.2 Acety

First, the m3
90 % of the 1

The maximu
be a function
average solv

When cylind

a) Solvent
Each tim

L is the
capacity

Acetong
DMF los

Safety s

An allow

Table A.1 — Values for ¢, and ag

Acetone DMF

ay inlkkg 1,91 1,75
ag in l/kg 1,25 1,05
aylag 1,53 1,67

t, although the filling conditions for the individual cylinder with m,q and mg, are the,opt
nt, any complementary ratio which lies beneath the backfire line and the constant-volume |
y be used. It is this principle which permits cylinders to be filled safely in ay bundle w
br a certain number of consecutive fillings.

lene and solvent limitations within the bundle

Ximum acetylene content for the bundle cylinders has to be spécified. It is normally redug
haximum acetylene content of the individual cylinder as defined in'ISO 11372 (see 4.2.1).

m and minimum solvent content and the maximum number of consecutive fillings are deriy

of the maximum acetylene content for the bundle cylinder based on considerations regardir
ent loss and the safety solvent allowance.

0ss
e a cylinder is emptied, a small amount of solvent is entrained with the acetylene and is lost

average loss of solvent ddring each cycle, in kilograms per litre, (related to the cylinder
. In general, the quantities may be taken as:

loss: L =0,007 50-kg/l (related to the cylinder water capacity);
S: L =0,000'25 kg/l (related to the cylinder water capacity).

blvent allowance

tempera

ance,_shall be made for the different operating characteristics of each cylinder in the bundl¢

mum
ne is
thout

ed to

ed to

g the

brs are used in bundles, the acetylene content;in each cylinder shall be reduced to pernit an
increase of the solvent operating range. There are two reasons for this.

water

e, the

kure, absorption rate, flow distribution of the gas in the bundle manifold, etc. This is known &

s the

safety solvent allowance .

The values may be taken as:

For acetone:

For DMF:

12

t=0,010 kg/l (related to the cylinder water capacity);

t = 0,025 kg/l (related to the cylinder water capacity).
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Solvent content and maximum number of consecutive fillings

A.3.1 Calculation of the solvent content

Using the safety solvent allowance ¢ given in A.2, the maximum solvent content mg 5, and the minimum

solve

nt content mg i, can be calculated for a specified acetylene content m, ,, as follows:

mso

Mg min =Mpap-— +1

mpao

(A7)

_ 615 04 "
"S max = | MA0 —"MADb +—a "mgo e
4 5

The Idditional quantity of solvent (mg ,ax — Mgg), Which increases the tare of the acetylene cylin
vised tare and is shown on the cylinder by the addition of a plastic or metal ring"or label or ¢other suitable

the r
mear
or ad
mark|

A.3.1

The
reple
given

s. This tare shall include any changes to the individual tare, which might have-resulted from
dition of the various fixed components (caps or guards, etc.). For this purpose, the original ¢
ng shall not be changed.

P Calculation of the maximum number of consecutive fillings

oss of solvent during a number of consecutive fillings.before disassembly of a bundl
hishment shall not exceed the solvent operating range. Using the average loss of solvent p
in A.2, the maximum number of consecutive fillings N.is calculated as follows:

N < M3 max ~ ™S min
- L

+1

(A.8)

der, is called

the removal
linder stamp

e for solvent
er cycle L as

(A.9)
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