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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards 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 Starnjdards
adopted by the technical committees are circulated to the member bodies for voting! Publication s an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 7195 wag prepared by Technical Committee ISO/TC 85, Nuclear ehergy, Subcommittee SC 5, Nuclear
fuel technology.

This second gdition cancels and replaces the first edition (ISO 7195:1993), which has been technically re¢vised.
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Introduction

The packaging of uranium hexafluoride (UFg) for transport is an essential operation in the nuclear industry.
The United States Standard ANSI N14.1 (first issued in 1971) has been used internationally as an accepted
procedure for packaging UFg, and the standard cylinders and protective packages included in ANSI N14.1
have been used widely as accepted designs for international transport of UFg. However, in some cases minor
adaptations of the American standard were required to meet local conditions in a particular country. For

exam

certifi
appro

This |
and a
IAEA
1993

This |
UFg fc
dangs

This |

ple, equivalent materials may have been used instead of the materials specified., N
ation of cylinders as pressure vessels can have required equivalent authorizatio
briate in the countries concerned, rather than the US certification procedure specified:

hternational Standard has been developed from and is based on ANSI N14.1, ‘but with ing
lowance for, other equivalent technical solutions and national authorization‘and certificatio
'ecommendations relevant to UFg have also been taken into consideratigny ISO 7195 was
hnd the revision process started in 1998.

nternational Standard specifies the internationally accepted guidelines and procedures for

rous goods of each of the countries through or into which the/material is transported.

hternational Standard is consistent with, but does not replace, the recommendations of the

Atomi
Quoti

“The ¢bjective of these Regulations is to protect persons, property and the environment from
radiation during the transport of radioactive material. Protection is achieved by requiring contg
radiogctive contents, control of external radiation levels, prevention of criticality and preventiq

caus

packages and conveyances and to performance standards applied to package designs depen
hazargl of the radioactive contents. Secondly, they are satisfied by imposing requirements on th
operation of packages and on the-maintenance of packagings, including a consideration of the|
radiogctive contents. Finally, cthey are satisfied by requiring administrative controls incl
appropriate, approval by competent authorities.”

In ad
contai

It sho

(Agreg¢ment forthe safe transport of dangerous goods by rail, RID; European agreement for the

c Energy Agency contained in IAEA Safety Standafds Series No. TS-R-1:1996 (as r
g from the Introduction to these Regulations,

floreover, the
N procedures

orporation of,
h procedures.
first issued in

packaging of

r transport. It does not relieve the consignor from compliance/with the relevant transport fegulations for

b [nternational
bvised 2003).

the effects of
inment of the
n of damage

by heat. These requirements are satisfied firstly by applying a graded approach to con{ents limits for

ition, due to the-chemical risks associated with UFg, there are special requirements
ning this material’

Ild be noted(that the IAEA Regulations form the essential basis of regulations for internati

ling upon the
e design and
nature of the
iding, where

for packages

onal transport
safe transport

of darjgerous-goods by road, ADR; International maritime dangerous code, IMDG; and Technichl instructions
for thg safe transport of dangerous goods by air issued by the International Civil Aviation Organization, ICAQO)
that aceetding orm-the-basisfornation egulation here-are-nevertheless-minor-differences in practice in

ation to this

International Standard and do not affect the guidelines stated. Individual countries may issue national
standards for packaging of UFg for transport, for which this International Standard can form the basis. This
International Standard does not take precedence over applicable governmental regulations.

This International Standard presents information on UFg cylinders, valves, protective packages and shipping.
However, it should be emphasized that this information has been derived from widespread practical
applications and is therefore the result of international experience. As this experience grows, improved
designs of cylinders and valves may come forward. Improvements shall be subject to approval by competent
authorities. Authorized improvements may be considered for incorporation in this International Standard on
the occasion of future revisions. Annex A of this International Standard is provided for information.
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Throughout this International Standard and in conformity with standard ISO practice, SI metric units are used
in preference to imperial units (which are given in parenthesis for information). However, if the original type
identification of a cylinder is based on its size, the imperial units are maintained (e.g. 48” cylinder, 48Y, 30B,
etc.). If a common, commercially available component uses features that are defined in an appropriate non-Sli
metric-based Standard document, only the relevant base units are quoted.

Vi © ISO 2005 — All rights reserved
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INTERNATIONAL STANDARD ISO 7195:2005(E)

Nuclear energy — Packaging of uranium hexafluoride (UFg)
for transport

1 SYcope
This International Standard specifies requirements for packaging of uranium hexafluoride (UFg) fpr transport.

It applies to

— ppckages designed to contain uranium hexafluoride in quantities of 0,1 kg ©rymore,

|
Q.

Bsign, manufacture, inspection and testing of new cylinders and protective packagings,
— maintenance, repair, inspection and testing of cylinders and proteciive packagings,

in-service inspection and testing requirements for cylinders ‘and protective packagings.

2 Normative references

The fpllowing referenced documents are indispensable for the application of this documept. For dated
references, only the edition cited applies. Fordundated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 283, ISO inch screw threads — Geheral plan and selection for screws, bolts and nuts — Djameter range
0.06tp 6 in

ISO 8P8-1:1999, Mechanical properties of fasteners made of carbon steel and alloy steel —|Part 1: Bolts,
screwfs and studs

ISO 9153, Soft solder alloys'— Chemical compositions and forms
ISO 1p807, Safe transport of radioactive materials — Leakage testing on packages

IAEA Bafety Standards Series No. TS-R-1, Regulations for the Safe Transport of Radioactive Materials, 1996
Editioh (as revised 2003)

ANSI/ASME B1.1:2003, Unified Inch Screw Threads, UN and UNR Thread Form

ANSI/ASME B1.20.1:1983 (R2001), Pipe Threads, General Purpose, inch

ANSI/ASME B16.11:2001, Forged Steel Fittings, Socket-Welding and Threaded

ANSI/AWS A5.8/A5.8M:2004, Specification for Filler Metals for Brazing and Braze Welding

ANSI/AWS A5.14/A5.14M:1997, Specification for Nickel and Nickel Alloy Bare Wire Electrodes and Rods
ANSI/A5.18:1993, Specification for Nickel and Nickel Alloy Bare Wire Electrodes and Rods

ANSI/CGA V-1:2003, Compressed Gas Cylinder Valve Outlet and Inlet Connections

EN 10025:1990, Hot rolled products of non-alloy structural steels — Technical delivery conditions

© 1SO 2005 - All rights reserved 1
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EN 10025:1990/A1:1993, Amendment 1

EN 10028-3:2003 Flat products made of steels for pressure purposes — Part 3: Weldable fine grain steels,

normalized

EN 10088-2:1995, Stainless steels — Part 2: Technical delivery conditions for sheet/plate and strip for general

purposes

ASTM A20/A20M-B:2004a, Standard Specification for General Requirements for Steel Plates for Pressure

Vessels

ASTM A36/A36M:2004, Standard Specification for Carbon Structural Steel

ASTM AS53/A}

and Seamles$

ASTM A105/4

ASTM A106/A
Service

ASTM A108:3
ASTM A131/4

ASTM A240/4
Sheet, and Si

ASTM A285/4
Intermediate-

ASTM A516/4
and Lower-T¢g

ASTM AS575/A

ASTM B16/B
Machines

ASTM B32:2(
ASTM B127:1

ASTM B150:1

3M:2004a, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-CoatedyW

105M:2003, Standard Specification for Carbon Steel Forgings for Piping Applications

106M:2004b, Standard Specification for Seamless Carbon Steel Pipé_for High-Temp¢g

003, Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished
131M:2004ae1, Standard Specification for Structural Steel for Ships

240M:2004, Standard Specification for Chromium and Chromium-Nickel Stainless Steel
vip for Pressure Vessels and for General Applications

285M:2003, Standard Specification for Pressure Vessel Plates, Carbon Steel, Low
['ensile Strength

516M:2004, Standard Specification for-Pressure Vessel Plates, Carbon Steel, for Mod
mperature Service

575M:1996 (2002), Standard Specification for Steel Bars, Carbon, Merchant Quality, M-G

6M:2000, Standard Specification for Free-Cutting Brass Rod, Bar and Shapes for Use in

04, Standard Spécification for Solder Metal
998, Standard Specification for Nickel-Copper Alloy Plate, Sheet, and Strip

998, Standard Specification for Aluminum Bronze Rod, Bar, and Shapes

ASTM B160:1

elded

rature

Plate,

- and

erate-

rades

Screw

999, Standard Specification for Nickel Rod and Bar

ASTM B161:2003, Standard Specification for Nickel Seamless Pipe and Tube

ASTM B162:1999, Standard Specification for Nickel Plate, Sheet, and Strip

ASTM B164:2003, Standard Specification for Nickel-Copper Alloy Rod, Bar, and Wire

ASTM B165:1993 (2003)e1, Standard Specification for Nickel-Copper Alloy Seamless Pipe and Tube

ASTM B366:2004, Standard Specification for Factory-Made Wrought Nickel and Nickel Alloy Fittings

© I1SO 2005 — All rights reserved
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in the IAEA Safety Standards Series
No. TS-R-1:1996 (as revised 2003), Section I, and the following apply.

NOTE 1 Throughout this International Standard, the word shall denotes a requirement; the word should denotes a
recommendation; the word may denotes a permission, neither a requirement nor a recommendation.

NOTE 2  Units are those of the International System, with other units shown in brackets for information.

31

clean cylinder

new dylinder that has been cleaned to remove oil and other manufacturing debris, or a cylingler that, after
contagt with UFg, has been decontaminated to remove residual quantities of uranium and other gontaminants

3.2
effective threads
threads that are capable of providing reasonable engagement in mating threads; the first effectiye thread at a
runoug begins one thread length below the runout scratch

3.3

empty cylinder
cylindger containing a heel in quantities equal to or less than those specified in Table 1

Table 1 — Maximum mass and enrichment limits of heel for empty cylinders

Cylinder type Maximum-heel Maximum
mass enrichment
kg (Ib) g 2%%u/100gu

5B 0,045 (0,1) 100
8A 0,227 (0,5) 12,5
12B 0,454 (1,0) 5,0
30B 11,4 (25,0) 5,0
48X 22,7 (50,0) 4,5
48Y 22,7 (50,0) 4,5
48G 22,7 (50,0) 1,0

3.4
heel
residyal-amount of UFg and non-volatile reaction products of uranium, uranium daughters and (if the cylinder
has contdl b ) i) fission broducts. and tran NP

3.5

maximum allowable working pressure

MAWP

maximum value of cylinder design gauge pressure (rounded up to two significant figures) at the maximum
value of cylinder design temperature

3.6

minimum design metal temperature

MDMT

minimum value of design metal temperature at the maximum value of cylinder design pressure to meet ASME
Code requirements

© 1SO 2005 - All rights reserved 3
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3.7

protective packaging
outer packaging or device used to provide additional protection to a cylinder during transport

3.8

qualified inspector
pressure-vessel inspector who has a demonstrated level of expertise relevant to the task being undertaken
and designated or otherwise recognized as such for any purpose in connection with satisfying the national
pressure-vessel code requirements

3.9

tare
as-built cyling
(5 Ibf/in2)
NOTE Thd
4 Quality
4.1 Gener

Quality assu

established for the design, manufacture, testing, documentation, usej;.maintenance and inspection g

packagings a
particular pro
used in this In
as recommer
take into accq

the design specifications have been fully implemented~shall be available to the competent authority

manufacturer
facilities for c
to any cogniz

that the
approved

that all p
maintain
after repsg

NOTE Thg
achieving and

er mass without valve protector with an internal air or nitrogen total pressure of 34

 tare, colloquially designated tare weight, is denominated in kilograms (pounds).

assurance

Al

hd for transport and in-transit storage operations to ensure conformity to the regulations
isions of the competent national authorities. Where-the term “quality assurance program
ternational Standard it can be related or equated to\a “Quality management system/progrs
ded by ISO 9000. If competent authority approval for design or shipment is required, th
unt and be contingent upon the adequacy of the quality assurance programme. Certificatig

owner, consignor, consignee or shipperof any package design shall be prepared to p
bmpetent authority inspection of the:packaging during construction and use and to demor
hnt competent authority

construction methods and materials used for the construction of the packaging conform
design specifications, and

ckagings built to ancapproved design are periodically inspected, and as necessary, repaire
d in good conditionvso that they conform to all relevant requirements and specifications
ated use.

b IAEA safety standard series TS-G-1.1:1996[3], Appendix IV, provides advice on acceptable w
emonstrating compliance with the quality assurance criteria from package fabrication to transport us

4.2 Proceqiures

5 kPa

rance programmes [see IAEA TS-R-1:1996 (as revised/2003), paragraph 310] shall be

f UFg
and/or
me” is
mme”
is will
n that
. The
rovide
strate

to the

d and
even

ays of
hge.

The manufacturer or repairer of packaging shall establish and maintain written quality control procedures for
materials and components procurement, manufacture, repair, cleaning, inspection and testing to ensure that
the finished product conforms to this International Standard. The quality assurance programme shall be
acceptable to the competent authority (but prior approval is not necessarily a requirement of the competent
authority), and shall be provided to the customer or buyer and should conform to recognized standards such

as ISO 9001.

The procedures may consist of, or be based upon, the manufacturer’s written specifications for similar work or
should be developed in accordance with specifications for cylinder manufacture.

© I1SO 2005 — All rights reserved
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ISO7

Approval

195:2005(E)

The manufacturer, repairer or servicing agent shall, prior to the manufacturing, repairing or servicing process,
submit for purchaser approval, copies of all relevant proposed procedures. Any proposed changes to such
procedures shall be agreed and approved in writing by the purchaser before being introduced during
manufacture, repair or servicing.

The manufacturer, repairer or servicing agent shall notify the purchaser in advance of the start of the
manufacturing, repair or servicing process to allow the purchaser or the purchaser’s representative to witness
initial production, repair or any other agreed aspect of the subject process. The purchaser or the purchaser’s
representative shall be granted access to the manufacturing, repair or servicing facilities at any reasonable

time
imple

Appro
by th
purch

5 C

5.1

Cyling
exam

UFg s
servic|
requir

5.2

Pack3d
norma
Pack3d
Comp
2003)

Tie-dd

ltgented.

D

-

manufacturer, repairer, servicing agent or purchaser to confirm complianCe’ with
hsing requirements and the requirements of this International Standard.

eneral requirements for packagings

General

ers (see Clauses 6 and 7) and protective packagings (see Clause 8) individually and in co
bles of packaging and they shall therefore conform to this.clause.

hall be packaged for transport in cylinders meeting the manufacture, inspection, testing, cs
e requirements of this International Standard.and* may be shipped in protective packaging
ements of IAEA TS-R-1.

Design requirements

ges shall be designed in accordance with the requirements of this International Standar
| hazards of handling do not:\damage the package and reduce the effectiveness of
ge and packaging designs jshall conform to IAEA TS-R-1:1996 (as revised 2003), p
etent authority approval shall be obtained prior to shipment as required in IAEA TS-R-1:19
paragraph 802.

decel

wn arrangements’shall be designed, as a minimum, to withstand the stresses due to ac

s, are being

priate records, within the applicable quality assurance programme, shall be established and maintained

all applicable

mbination are

rtification and
s meeting the

d and so that
containment.
aragraph 629.
D6 (as revised

celerations or

rations which~oecur during normal transport (see Table 2). Additionally, package acceleration factors to
be applied shall be* determined by reference to national and international transport modal s
regulgtions. Tie=down design shall use the worst-case scenario, recognizing, as appropriate, th
ambiguity of déesignation of longitudinal and lateral directions.

tandards and
e potential for

Table 2
Minimum acceleration/deceleration values to be withstood
Mode of transport by tie-dowr;}a;;;angements
Longitudinal Lateral Vertical
Road 20 10 +10
Rail 20 10 +10
Water 20 10 +20
Air 30 15 +30
Standard acceleration due to gravity ~ 10 m/s2.

© 1SO 2005 - All rights reserved
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5.3 Design certification
Competent authority approval shall be obtained for packages designed to contain 0,1 kg or more of UFg [see
IAEA TS-R-1:1996 (as revised 2003), paragraph 802 (a) (iii)]. Approved packages shall be marked with the

identification mark assigned by the competent authority and indicated on the approval certificate [see
IAEA TS-R-1:1996 (as revised 2003), paragraph 538 (a)].

5.4 Preparation for transport

5.4.1 Physical conditions

UFg shall be|shipped only in the solid state and when the vapour pressure within the cylinder is |below
atmospheric [see IAEA TS-R-1:1996 (as revised 2003), paragraph 419].

5.4.2 Security seal

Packaging shall be shipped with a feature (a tamper-indicating device), such as a sealy that is not feadily
breakable and that, while intact, shall be evidence that the packaging has not been opened.

6 Generdl requirements for cylinders

6.1 Design of cylinders

6.1.1 General

Cylinders shall be designed and fabricated in accordance with:a pressure vessel code, of which Section VIl of
ANSI/ASME Boiler and Pressure Vessel Code is an example, that is acceptable to the competent authority.

Stiffening rings should be relieved to bridge the shell longitudinal weld and minimize the influence of thg heat-
affected zonep.

Lifting lugs shall be designed, using an appropriate safety factor, to allow the gross mass of the cylinder to be
lifted and regtrained during transport (see-5.2) using two diagonally opposed cylinder lifting lugs Ipaded
perpendicular to their lifting/tie-down plane. Cylinders fitted with lifting lugs and containing more thap heel
quantity of material shall be handled using a four-point attachment. Additional holes or slots may be provided
in lifting lugs, |e.g. for tie-down, and\shall be designed such that the fitness for purpose of the lifting lug|is not
impaired.

Additional holes in skirts are permitted and shall be designed such that the fitness for purpose of the package
is not impairef.

Unless otherwise spécified, threads identified in this International Standard shall conform to ISO 263.

Cylinders shall be marked as specified in Clause 7.

In all cases, for transport approval, compliance with the requirements of IAEA TS-R-1:1996 (as revised 2003),
paragraphs 629 to 632, as applicable, is mandatory.

6.1.2 Maximum allowable working pressure

The pressure-containing portion of the cylinder shall be designed to withstand the pressure rating specified in
Clause 7 for the type of cylinder. The design shall provide a strength margin of at least 10 % between the
maximum stress reached when the cylinder is hydrostatically tested at the test pressure specified in 6.2.4.1

and the yield point (or 0,2 % proof stress) of the material used.

During normal operating conditions, the maximum value of the design gauge pressure shall not be exceeded,
account being taken of the effects of impurities on the total gas pressure.

6 © I1SO 2005 — All rights reserved
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6.1.3 Leak-tightness

If valves or pipe plugs are used in addition to those shown on cylinder drawings, they shall be manufactured,
prepared, inspected, installed and tested in accordance with the requirements of this International Standard.

Cylinders, valves and pipe plugs shall be leak-tight in accordance with the standard indicated, as
demonstrated with equipment able to detect a standardized leak rate of 1 x 10~4 Pa-m3/s. Detection of leaks
shall be made using a suitable test and shall include fittings, connections, valve seat and packing. No
detectable leakage shall be permitted. Leakage requirements stated in IAEA TS-R-1 relating to the
radioactive-material package category shall also apply.

6.1.4 —Maximum-alewable-temperaturerange

The pressure-containing portion of the cylinder, its valve and pipe plug shall be able to withstand the service
tempgrature range as specified in Clause 7.

6.1.5 | Materials

Materjals for cylinder pressure envelopes shall comply with the pressureCvessel code and, [together with
valveg and pipe plugs, shall be compatible with UFg and shall have chemical and metallurgicall properties as
speciffed in Clauses 6 and 7.

6.1.6 | Maximum transport fill

Maxinpum transport-fill limits (see Table 3 for values for existing cylinders) shall conform to IAEA TS-R-1:1996
(as rqvised 2003), paragraph 419, and be based on liguid UFg density at 121 °C (250 °F)| 3 257 kg/m3
(203,3 Ib/ft3), minimum cylinder volume and a minimum UFg purity of 99,5 %.

Allowable fill limits for cylinders containing tails with'a minimum UFg purity of 99,5 % may be higher than the
limit shown in Table 3 but shall not result in a free*volume safety margin of less than 5 % of the gctual certified
volume when the cylinder is at the higher design temperature value. More restrictive allowable [fill limits shall
be adppted if additional impurities are present.

Cylinders shall not be heated above the‘design temperature value for the cylinder.

Table 3 — Standard data for UFg cylinders

Cylinder type Minimum wall Minimum Maximum tlaximum
thickness volume enrichment transport fill
mm (in) m3 (ft3) g %35u/100g U kg (Ib)
1S 1,59 (1/16) 1,50 x 1074 (5,30 x 1079) 100 0,45 (1,0)
28 1,59 (1/16) 7,21 x 1074 (2,55 x 1072) 100 2,2 (4,9)
5B 3,18 (1/8) 8,04 x 1073 (0,284) 100 24,9 (54,9)
8A 3,18 (1/8) 0,037 4 (1,32) 12,5 115 (255)
12B 4,76 (3/16) 0,067 4 (2,38) 5,0 208 (460)
30B 7,94 (5/16) 0,736 (26,0) 5,02 2 277 (5 020)
48X 12,7 (1/2) 3,084 (108,9) 4,52 9 539 (21 030)
48Y 12,7 (1/2) 4,041 (142,7) 4,52 12 501 (27 560)
48G 6,35 (1/4) 3,936 (139,0) 1,0 12 174 (26 840)

@  These enrichment percentages require moderation control equivalent to a minimum UF purity of 99,5 %. Without moderation

control, the maximum permissible enrichment in 235U shall be 1 g 23U/100 g U.
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6.2 Manufacturing process for cylinders

6.2.1 Process

6.2.1.1 General

The manufacturing process for cylinders shall conform to this International Standard and the pressure vessel
code requirements as agreed with the cylinder purchaser's competent authority and shall conform to the
applicable drawings and specifications. Approval shall be obtained from a qualified inspector.

Couplings, after having cooIed from belng welded |nto the pressure envelope and before the valve or pipe
plug is insertgd; 2N ' ary, to
lightly chase tthe threads. Thread forms shall conform to ANSI/CGAV 1. Conformity to specmcatron of the
thread and cdupling shall be confirmed in accordance with the agreed quality control plan.

6.2.1.2 Walding/brazing

Surfaces to be welded or brazed shall be free from foreign matter (oil, grease, rust, etc:). Interior surfaces of
the cylinder shall be inspected and cleaned before closure is effected.

UFg cylinder yelds and brazes shall be designed such that they conform to the requirements of the pre¢ssure
vessel code dr other code agreed with the competent authority and be formediin accordance with procedures
given in the cpde(s) agreed with the competent authority. Welds detailed ifVFigures 1, 5 to 8 and 10 to 14 may
be taken as |typical. All welds shall be full penetration welds unless:otherwise specified. Circumferential
cylinder seams should be welded without backing rings. Optionally;<gitcumferential cylinder seams may be
welded with backing rings, as shown in Figure 1. Welders and Jbrazers shall be qualified to each specific
procedure usgd in cylinder fabrication. Each weld procedure shallbe qualified with impact testing. This testing
shall be as gpecified by the pressure vessel code utilized far the material being welded. Procedurgs and
qualifications shall be documented as required by the specified codes.

6.2.1.3  Ingpection of welds/brazes
All welds andl brazes shall be visually inspected for proper fitting of the joints, full compliance with the
previously qualified procedure and absence,of imperfections and defects in the finished joints as specifijed by
the pressure [vessel code requirements. As~a minimum, each cylinder shall be radiographed in accorgdance
with code requirements and shall be/spot radiographed at the junction of the longitudinal seam anpd the
circumferentigl head weld in accordanee with code acceptance criteria. Stiffening ring butt welds shall be
examined to gnsure full weld penetration. The qualified inspector shall examine radiographs.

6.2.2 Cylinder capacity and)tare

The manufacturer shall~determine the cylinder capacity by completely filling it with water. The mass and
temperature ¢f water-shall be recorded and shall be accurate to + 0,1 %. The water capacity, in kilograms
(pounds) at 15,6°C(60 °F), shall be determined and shall be not less than the specified minimum for the
cylinder design/(see Table 3 or cylinder design parameters).

On completion of the manufacturing process, painting and evacuation of the cylinder, the tare weight, in
kilograms (pounds) at the specified internal pressure, shall be determined. The cylinder mass and internal
pressure shall be recorded and shall be accurate to + 0,1 %. The valve protector, if provided, shall not be
included in the tare weight.

6.2.3 Cleaning

6.2.3.1 Interior of the cylinders
After hydrostatic testing, the inside of the cylinder shall be inspected and thoroughly cleaned of grease, oil,

scale, slag, oxides, dirt, moisture and other foreign matter. The surfaces shall be clean, dry and free of
contamination. The cleaning method shall be agreed with the purchaser.
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NOTE The cleanliness of UFg cylinders is important since UFg reacts vigorously with some impurities left from the
manufacturing process, particularly hydrocarbon oils.

The cleaning process should involve degreasing with an alkali cleaning solution at between 80 °C and 90 °C
(176 °F and 194 °F) followed by a thorough washing with water within the same temperature range. The
cylinder should then be blown dry with filtered, oil-free, dry air with a dew-point of — 40 °C (- 40 °F). Drying
should be continued until air exhausting from the cylinder has a dew-point of — 35 °C (- 30 °F) or lower.

Other methods of cleaning and drying that achieve the same result may be applied.

6.2.3.2  Exterior of cylinders

The oluter surface of the cylinder shall be easily decontaminable. After cleaning the inside of th¢ cylinder and
completion of testing, the exterior surface of the cylinder shall be blasted to remove rust, scale; [dirt and other
foreigh matter. Where a protective coating system is to be applied, the cylinder shall\be hlasted to the
protedtive coating system manufacturer’s requirements. A protective coating that should bg suitable for
service conditions should be applied to the outside of the cylinder and shall be applied in accordance with the
coating manufacturer’s instructions.

6.2.3.3 Valves

Valve$ that are procured, cleaned, lubricated and assembled in gealed packages using quality control
practi¢es conforming to Clause 4 may be installed in cylinders as recCeived. Otherwise, prior to installation into
the cyfinder, the valve shall be disassembled and cleaned to remoye all traces of machining lubricants, metal
chips,|oxide film and other foreign substances in accordance with.6.2.3.1.

Prior [o re-use, valves that have been removed from eylinders shall be refurbished in accofdance with a

quality control plan conforming to the requirements of ‘the competent authority and to the frawings and
specifjcation of this International Standard.

6.2.4 | Testing

6.2.4.1 Hydrostatic testing of cylinders

Cylinders shall be hydrostatically tested. No leakage shall be permitted. The test pressure shall be twice the
maxinpum admissible working pressure, (gauge pressure). The MAWP shall be rounded up to fwo significant
e MAWP or to
e repaired in

to a retest in
1R-1:1996 (as

e of 690 kPa
King tested for
leaks. Leak detection shall be as specified in 6.1.3. Defects shall be repalred in accordance with the
appropriate standards within the quality control procedure and as permitted in this International Standard.
After being repaired, the cylinder shall then be subjected to a retest to the original requirements.

Alternative test of equivalent sensitivity as described in ISO 12807 or other standard as authorized by the
competent authority may be applied.

6.2.5 Certification

The manufacturer shall certify in writing to the purchaser that cylinders conform to the fabrication, test and
cleanliness requirements of this International Standard. The manufacturer shall also provide the following:

a) “as-built” drawings and design calculations;
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b) a certified copy of certificates for the materials used in cylinder fabrication and related reports identified
against cylinder serial number as follows:

— copies of radiographs properly identified against location information;

— test certificates for chemical analysis and physical tests for each heat of material used in cylinder
manufacture;

— copy of completed route sheet certified by a competent official of the manufacturer;

— test certificate for the valve and pipe-plug leak test if the manufacturer has fitted the valve or pipe

plug;

— certificate relating to the inspection of welds, brazes and cleaning;

— certificate of the initial test for the cylinder;

— certi

The manufac
developed (sé¢

Copies of the
of the cylinde
competent au

icate relating to the water capacity of the cylinder.

urer shall provide evidence that the full weld strength of the stiffening=ring butt welds has
e 6.2.1.3).

manufacturer’'s data report, drawings and certifications shall'he retained throughout own
and for a period following its decommissioning and disposalas required by the cylinder o
thority. Documents shall be transferred with the cylinder, upon change of ownership.

6.2.6 Cylinder nameplates

Cylinder nam
general layou

— identity o

— pressure

pplates referenced in 7.3.4, 7.4.4,7.5.4, 7.6.4;%.7.4, 7.8.4 and 7.9.4 should conform in siz
to Figure 2 and shall be marked, as a minimum, with the following information:

f the specification and revision (ISO 7195:2005) to which the cylinder conforms;

vessel code stamps as appropriate;

— maximunp allowable working pressure (MAWP);

—  minimum|

—  minimum|

design metal temperdture (MDMT);

design transporttemperature;

— model ty

e number;

— manufacfurer's name;

— purchaser's:name

been

ership
vner’s

e and

— purchaser’s cylinder serial number;

— water capacity at 15,6 °C;

— maximum fill mass of pure UFg, in accordance with Table 3;

— month and year of manufacture;

— tare weig

ht;

— date (month and year) of last periodic inspection;

— periodica

10

lly re-established tare weight (provide four pairs of blank spaces for these periodic data).
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The nameplate may be punched with cylinder-specific data in characters that shall be sized in accordance
with 7.3.4 or 7.7.4 as specificed and be marked with headings and descriptive text in characters at least 4 mm

(5/32

NOTE

6.3

in) high [Figure 2 (a)] or at least 6 mm (1/4 in) high [Figure 2 (b)].

The requirements of this clause do not remove the requirement for compliance with IAEA TS-R-1 with regard
to packaging marking for transport.

Repair of cylinders

Cylinder repairs shall conform to documented procedures conforming to the requirements of the competent
authority. Repairs shall be designed and carried out so that, on completion, the cylinder conforms to the

Certifi

cate of Annroval of the competent authoritvy_Pressure-envelone welded repnairs shall he
Lt o g 4 g g

conducted by

organ
be ref|

Repai
demo

6.4

Cyling
of trar

|
o =

|
)

|
)

6.5

During
requir

— th
re

—
re
g

brred to the qualified inspector for approval.

nstrate continuing fitness for purpose in accordance with the requirements of, this“Internatio

Standard UFg cylinders
sport provided they
a standard that remains acceptable to the competent atthority,

e used within their original design limitations,

r'e acceptable to the competent authority:

Valve protectors

bments of IAEA TS-R-1 unléss

quired or permitted’by the competent authority, or

quirements of IAEA TS-R-1 without a valve protector fitted, and competent authority appr
ranted-accordingly.

6.6 'Manufacturingprocessforvalves

6.6.1

zations holding appropriate qualifications to maintain the relevant code status of the cylinder and shall

s to pressure-containing parts, valves and pipe plugs shall be followed by.an apprdpriate test to

hal Standard.

ers manufactured prior to publication of this International Standard‘shall be acceptable for{the purposes

ere designed, manufactured, repaired, inspected and tested in accordance with one or mgre revision(s)

'e inspected, tested and maintained in accordance with the intent of this International Stanglard, and

shipment of packages, all(valves shall be fitted with valve protectors that have been shown to meet the

e cylinders are contained within protective packagings with which the use of a valve pfotector is not

e package \design does not incorporate a protective packaging and it has been shown to meet the

bval has been

Process

Manufacturing shall conform to this International Standard and the applicable drawings and specifications.

Appro

6.6.2

val shall be obtained from a qualified inspector.

Material certification

The manufacturer shall furnish mill certification and results of tests to determine the chemical composition,
tensile strength, yield strength and hardness of the aluminium bronze materials.

© 1SO 2005 - All rights reserved
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Mill test reports shall be available for each separate lot of material produced by a different mill manufacturing
process or of a different size, such as forging stock, as-extruded bar and rolled and tempered (stress-relieved)
bar. Mill test reports shall include heat numbers from which the manufactured products were produced. Each
pour shall have been analysed for its chemical composition and the results reported.

Nickel-copper alloy stem material shall have a manufacturer’s material certification.

6.6.3 Manufacturing and marking requirements

All parts shall conform to the applicable drawing and, additionally, acceptable practices such as deburring and
breaking the corners shall be used in machining and finishing of parts. Close control over the manufacture of
threaded elements shall be maintained.

becified in 7.1 and in 7.2 shall be manufactured from solid bar stock and shall be(éetched or

anently marked on the body with a lot number that is traceable to material test certificates.

The valves s
similarly perm

The valve bo
other objectiq
number(s) frg
Forgings sha
surface defec
or blasting) sk

dy specified in 7.10 and in 7.11 shall be forged and shall contain no laps, seams, poro
nable defects. The seller's name and a forging identification symbol, traceable to thg
m which the forgings were produced, shall be forged, stamped or engraved into the
| be cleaned either to a bright or matt finish and shall have the die<flash removed. §
[s are not masked, no mechanical finishing of the valve body (such as buffing, peening, gr
all be permitted.

5ity or
e heat
body.
o that
inding

of1h

Where requir
after compl

Development|Association (CDA)], alloy 636, 593 °C + 5,6 °C (1 100 °F# 10 °F) for ASTM B164:2003 m

UNS N0440
alloy 61300),

d by this International Standard, valve components shall be¢tress relieved for a minimum
ion of finish machining at 371°C+5,6°C (700 °F* 10 °F) for UNS C63600 [d

, or 427°C+£56°C (800 °F+10°F) for ASTM.B150:1998 material UNS C61300
or for a minimum of 1,5h after completion® of finish machining at 551,7 +

opper
aterial
(CDA
5,6 °C

bf the
bfter stress relieving shall be made on the top'0f the nut as shown in the applicable drawing.

(1025 °F +10 °F) for ASTM B164:2003 class A or B material. Surface hardness measurements
packing nuts

6.6.4 Cleanjng

rior to
cants,

If tinning is rg
assembly, all
metal chips, @

quired, the valve bodies specifieduin 7.10 and 7.11 shall be degreased prior to tinning. P
parts, including the valve bodies, ‘shall be cleaned to remove all traces of machining lubr
xide film and other foreign substances in accordance with 6.2.3.3.

6.6.5 Tinning of the valves specified in 7.10 and 7.11

If tinning is refyuired, prior to assembly, the purchaser may require one valve body out of each fifty be selected
at random forf shipment withoub tinning. Valve bodies shall have the inlet thread tinned over its full length with
a uniform coating of the.selder as specified in Table 5. Thread roots shall be filled approximately half full.
Tinning flux shall be suitable for use with the aluminium bronze alloy. The composition of the solder in the pot
shall be verifigd by astest as meeting specification requirements prior to use.

Tinning shall bt the
temperature r in the
valve manufacturer’s procedures. The inlet shall be plugged to prevent entry of solder or flux into the port, or
solder and flux entering the port shall be completely removed. The body shall be preheated prior to dipping.
Excess solder shall be removed and the valve allowed to cool without quenching before the flux residue is
removed. All traces of flux shall be removed.

be “accomplished by dipping the tapered thread into a pot of solder maintained

oo

6.6.6 Assembly of the valves specified in 7.10 and 7.11

Parts shall be assembled as shown in the applicable drawing. Cleanliness control shall be exercised to ensure
that parts and assemblies are not contaminated during or after assembly. Care shall be exercised during
assembly to avoid damage to the threaded elements and to ensure that all packing parts, including a full
complement of packing, are installed. During assembly, a very light coat of fluorinated lubricant shall be
carefully applied only to the Acme thread of the stem, the tapered surface of the stem and the packing nut
thread; see Figures 15 and 16. No lubricant shall be used on any other component.
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After packing parts have been installed and with the valve stem fully closed, the packing nut shall be tightened
to compress the packing. Only a six-point socket wrench shall be used to apply or break the torque on the nut.
The wrench shall be manually operated. An impact wrench shall not be used. The initial packing compaction
shall, as measured by an indicating torque wrench, be within the ranges specified in 7.10.4 or 7.11.4 as
applicable.

The maximum torque permitted to tighten or retighten the port cap shall be 68 N-m (50 Ibf-ft).

6.6.7 Testing of the valves specified in 7.10 and 7.11

Each valve shall be pressure tested for leak-tightness, as follows.

a)

b)

CAUT|ION — Air pressure tests should be applied with extreme caution to prevent pe

(@)

n a test bench or fixture, couple the inlet to a high-pressure source of clean dry nitrogen,
r filtered for elimination of oil.

QD

pen and close the valve stem twice, using no more than the torque specified,in 7.10.4
bplicable, to seat the valve. Excessive torque can damage the valves and_shall be causs
h adjustable or indicating torque wrench shall be used.

>0 0O

n

riking a soap bubble across the face of the valve outlet, or by immersing the valve in watg
nall be permitted. Do not over-torque the valve stem to stop a leak.

n

fl no seat leakage is found, bleed off the pressure, cap the outlet securely and op
bproximately halfway. Pressure test the entire valve to agauge pressure of 2,76 MPa (400
o0 leakage shall be permitted past the stem, around(the cap or packing nut, or through
btermined by application of the soap test solution*all over the exterior of the valve or by,

a
N
d
Water.

oil-free air or

or 7114 as
for rejection.

ressure test for seat leakage at a gauge pressure of 2,76 MPa (400 Ibf/in2 gauge) by bubble bottle, by

r. No leakage

en the valve
Ibf/in2 gauge).
the body, as
immersion in

sonal injury.

Raise| the pressure slowly to the test pressure. Do not tighten the valve packing nut, cap and body
threagls with the valve at high pressure.(Bleed off the pressure before retightening any |components
and restore the test pressure slowly. Valve off the air pressure source when the tes{ pressure is
attained.

e) Iffleakage at the stem or at'either cap occurs, the corresponding packing or gasket may ke retightened
(§ee caution above) and.the test repeated. The maximum torque permitted to tighten and retighten the
phcking nut shall be as\specified in 7.10.4 or 7.11.4 as applicable for initial packing compaction and 6.7
fqr in-service leakage.elimination. The maximum torque permitted to tighten or retighten the|port cap shall
be as specified in\6:6.6. An adjustable or indicating torque wrench shall be used for retorquing. Valves
that show leakage’at the juncture of the packing nut, cap or coupling threads with the body| threads shall
be carefully.examined for possible porosity in the valve body in the threaded areas. Part§ showing any
eyidence of porosity shall not be used.

f)  Vplves. that fail to pass either pressure test shall be removed from the test fixture and tagded to prevent
mixing with valves that pass the test. Valves rejected due to packing leaks or cap gasket leaks may have

9)

the packing or gasket replaced and may be retested.

Wash soap solution off the valves that pass the test and blow-dry while still coupled to the test fixture.

6.6.8 Packaging

If possible, all valves in one lot shall be sent in a single shipment. Each valve shall be packaged in an
individual carton together with a protective packing material to fill the voids in the carton and protect the valve
during shipment and handling. Each carton shall be identified with the lot number appearing on the inspection
report. Individual valve cartons shall be placed in containers for shipment and a copy of the inspection report
shall be placed inside each container. Each container shall be constructed to prevent damage to the contents
during shipping and shall be identified with the purchase order number and lot number, in addition to the
purchaser’'s name and address.
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If valves tinned in accordance with 6.6.5 are required and if stipulated by the purchaser, one untinned valve
shall accompany each lot of up to fifty valves.

6.6.9 Certification

The manufacturer shall certify in writing that the valves conform to the material, fabrication, test and
cleanliness requirements of this International Standard.

6.7 Packing-nut retorquing of the valves specified in 7.10 and 7.11

Following initial valve installation, valves that exhibit a stem leakage shall have the packing nut retorqued to
stop the leakdge. The torque applied to the packing nut should be the minimum required to siop the leak. 1 in
valves that refjuire more than 136 N-m (100 Ibf-ft) at room temperature to stop leakage shall not be heatgd but
shall be replaged or repaired using a new packing in accordance with 6.8.

6.8 Refurhishment and reuse of valves
The valves ahd components specified in 7.10 and 7.11 removed from cylinders may/be reused only after
refurbishmen{ to ensure that the used valve conforms to this International Standard. During the|initial
installation tegt, new valves or newly refurbished valves may have inspection andirefurbishment limited|to the
inlet threads if the valve is removed from the cylinder because of leakage arodnd the inlet threads. Valvgs that
fail to conforn to this International Standard in service, shipment or storagé.shall only be used after complete
refurbishmeni{. Packing shall be replaced and all parts inspected for<damage. Refurbishment shall be
performed in|accordance with a documented quality control plan. Allsvalves shall conform to the design
requirements of this International Standard, including tinning if specified.

After reinstallation, the valve shall be leak tested in accordance with 6.2.4.2.

The valves sgecified in 7.1 and 7.2 cannot be refurbished.

7 Specific requirements for cylinders
7.1 1S Cylinder

7.1.1 Desigh

1S cylinders shall conform to.Figure 3 unless otherwise authorized by the competent authority and shall be
designed as pressure vessels.econforming to the following design parameters:

— design gauge pressure: 172 kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200 Ibf/in2 gauge) internal;

— design temperature: —40 °C to 121 °C (- 40 °F to 250 °F);

— minimum volume: 0,150 1(9,16 in3).

7.1.2 Materials and manufacture

Materials for the manufacture of 1S cylinders shall conform to the provisions specified in a) to €), unless
otherwise authorized by the competent authority.

a) Cylinders shall be manufactured from nickel-copper alloy conforming to ASTM B127, UNS N04400 which
may have a Hoke part number 1932001(M), or ASTM B165, UNS N04400 which may have a Hoke part
number 4 HSM 150; or from nickel conforming to ASTM B162 which may have a Hoke part number
1932001(N), or ASTM B161.
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e)

Cylinder internal surfaces shall be free of cracks, fissures or folds. Smooth ripples as a result o
be pefmitted. If the optional seal ring is provided, no portion of the seal ring shall\protrude beyon
outer fiameter.

7.1.3 | Valve installation

The vplve shall be inspected to assure it is clean prior to installation. Care shall be taken to k|
cool when the adapters are silver-brazed onto the.inlet and outlet connections. The valve and
connections shall be clean, dry and free of contamination before the valve is installed.

body

The vglve shall be closed to seat the valve using not.more than 4,5 N-m (40 Ibf-in) torque. T}
shall pot be over-torqued to stop a leak. An indicating; or calibrated pre-set type torque wrench
for valve closure.

7.1.4 | Cylinder markings

The following data shall be etched or similarly permanently marked on the valve end of the
3 mm|(1/8 in) characters:

ISO 7195:2005(E)

Adaptor A shall be manufactured from nickel conforming to ASTM B160 which may have a Hoke part

number 120960-[N]; or nickel-copper alloy conforming to ASTM B164 which may have

a Hoke part

number 120960-[M]; or from brass conforming to ASTM B16/B16M which may have a Hoke part number

120960-[B].

Adaptor B shall be manufactured from nickel conforming to ASTM B160 which may have a Hoke part
number 411-17-[N] or nickel-copper alloy conforming to ASTM B164 which may have a Hoke part number
411-17-[M] or brass conforming to ASTM B16/B16M which may have a Hoke part number 411-17-[B],

part of a high-vacuum tube union, with a Hoke part number 62076.

Valves shall be fabricated from nickel-copper alloy conforming to ASTM B164, UNS N04400, diaphragm-

sealed, which may have a Hoke part number 4613 NAM or a Hoke part number 4618

N4M (straight

through valves).

n

ller metal for brazes shall conform to ANSI/AWS A5.8/A5.8M:2004, classification BAg-7 @
ith a flux as specified in the qualified brazing procedure.

s

manufacturer’s identification;

maximum allowable working pressure (MAWP);

3

inimum design metal temperature (MDMT);

3

odel 1S;

plirchaser's name;

r BAg-8 used

f forming may
d the cylinder

eep the valve

e valve stem
shall be used

cylinder using

purchaser'sseraturmmber;
maximum fill mass of pure UFg in accordance with Table 3;

month and year of manufacture.

Care shall be taken to prevent cylinder deformation when stamping data on the cylinder.
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7.2 2S Cylinder

7.2.1 Design

2S cylinders shall conform to Figure 4 unless otherwise authorized by the competent authority and shall be
designed as pressure vessels conforming to the following design parameters:

— design gauge pressure: 172 kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200 Ibf/in2 gauge) internal;

— design temperature: —40°C to 121 °C (- 40 °F to 250 °F);

— minimum[volume: O, 72T (341

7.2.2 Materjals and manufacture

Materials for the manufacture of 2S cylinders shall conform to 7.2.2 a) to 7.2.2 c¢) unless othetwise authprized
by the competent authority.

a) Cylinderd shall be made from materials as specified in 7.1.2 a), which may have a Hoke part number
6S1933-125-[M] or a Hoke part number 6S1447-727-1 or a Hoke part number 8 HSM 1000 or al Hoke
part numper 6S1933-725-[N] respectively.

b) Adaptors] filler metal and flux shall be in accordance with 7.1.2 b), ¢)‘and e), which may have a HoKe part
number 120953-[N] or a Hoke part number 120953-[M] or a Hoke patt number 120953-[B].

c) Valves shall be in accordance with 7.1.2 d) or shall be fabricated from nickel-copper alloy, ASTM|B164,
UNS NO04400, diaphragm-sealed, which may have a Hoke part number 4628 N4M or a Hoke part number
4623N4M (angle valves).

Cylinder interpal surfaces shall be free of cracks, fissurés or folds. Smooth ripples as a result of forming may
be permitted.

7.2.3 Valvelinstallation

The valve shall be inspected to assure it is' clean prior to installation. Care shall be taken to keep thel valve
body cool when the adapters are silver-brazed onto the inlet and outlet connections. The valve and
connections ghall be clean, dry andfree of contamination before the valve is installed.

W

7.2.4 Cylinder markings

Cylinder marKings shall.cenform to 7.1.4.

7.3 5B Cylinder:

7.3.1 Design

5B cylinders shall conform to Figure 5 unless otherwise authorized by the competent authority and shall be
designed as pressure vessels conforming to the following design parameters:

— design gauge pressure: 172 kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200 Ibf/in2
gauge) internal;

— design temperature: —40°C to 121 °C (- 40 °F to 250 °F);

— minimum design transport temperature: —40 °C (- 40 °F);

— minimum volume: 8,040 | (491 in3).
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7.3.2 Materials and manufacture

7.3.21 General

Materials for manufacture of 5B cylinders shall conform to 7.3.2.2 to 7.3.2.6 unless otherwise authorized by
the competent authority.

7.3.2.2 Pressure envelope

a) Shells shall be manufactured from nickel pipe conforming to ASTM B161.

b) Heads shall be semi-ellipsoidal with 2:T axis ratio, manutactured from nickel weld cap gonforming to
STM B366:2004, grade WPN.

>

c) Fpot, neck and support rings shall be manufactured from nickel-copper alloy conforming to ASTM B165.

o
-

ller metal for welds shall conform to ANSI/AWS A5.14/A5.14M:1997 (ERNi-~1, ERNiCu-7).

L
@)

ouplings shall be “3/4 in 3 000 Ib” half-couplings conforming to ANSI/ASME B16.11 made from nickel
bnforming to ASTM B160 or ASTM B161 with a 3/4-in 14 NGT threaded socket.

(@)

=
n

ller metal for brazes shall conform to ANSI/AWS A5.8:2004, classification BAg-7.

Couplings shall be contoured to be flush or concave to head innéersurface.

7.3.2.3 Valve protection

Valve|protector caps shall be manufactured from carbon steel pipe conforming to ASTM A53/A53M:2004a,
grade|B, carbon steel plate conforming to ASTM A285/A285M:2003, grade C, and carbpn steel rod
conforming to ASTM A575/A575:1996(2002), grade 1008-1020.

7.3.2.4 Nameplate
Nameplates shall be manufactured«<rom nickel-copper alloy conforming to ASTM B127:1998.
7.3.2.3 Handles

Handles shall be manufactured from nickel-copper alloy rod conforming to ASTM B164:2003, class A.

7.3.2.6 Dip pipe‘and tab

Dip pipes shall-be manufactured from nickel-copper alloy conforming to ASTM B165.

Dip pipé-tabs shall be manufactured from nickel-copper alloy conforming to ASTM B127.

7.3.3 Valve installation

The valve shall be inspected and installed in accordance with 7.10.5. The dip pipe shall be brazed to the valve
as shown in Figure 5.

7.3.4 Cylinder nameplate

The cylinder nameplate shall conform to 6.2.6. Cylinder-specific data may be punched on the cylinder
nameplate in characters that shall be at least 7 mm (9/32 in) high.

© 1SO 2005 - All rights reserved 17
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7.4 8ACyl

7.41 Desig

inder

n

8A cylinders shall conform to Figure 6 unless otherwise authorized by the competent authority and shall be
designed as pressure vessels conforming to the following design parameters:

design te
minimum
minimum
7.4.2 Mater

7421 Ge

Materials for
the competen|

design gauge pressure:

172 kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200
gauge) internal;

mperature: —40°C to 121 °C (- 40 °F to 250 °F);

design transport temperature: —40 °C (- 40 °F);

volume: 0,037 4 m3 (1,32 ft3).

als and manufacture

heral

manufacture of 8B cylinders shall conform to 7.4.2.2 to 7.4.2.5/unless otherwise authoriz
L authority.

7.4.2.2 Pré¢ssure envelope

a) Shells, semi-ellipsoidal heads with 2:1 axis ratio with 50 mm (2 in) straight flange, foot and head
shall be manufactured from nickel-copper alloy plate conforming to ASTM B127.

b) Neck rings, filler metal for welds, couplings and filler metal for brazes shall conform to 7.3.2.2.

Couplings shall be contoured to be flush or concaveo head inner surface.

7423 Va
Valve-protect
7424 Na
Nameplates §
7425
Dip pipes and

7.4.3 Valve

ve protection
br caps shall conform to 7.3:2,3.
meplate

hall conform to #.3.2.4.

Dip pipe and-tab

tabs shall conform to 7.3.2.6.

rstattation

Ibf/in2

ed by

rings

The valve shall be inspected and installed in accordance with 7.10.5. The dip pipe shall be brazed to the valve
as shown in Figure 6.

7.4.4 Cylinder nameplate

Cylinder nameplates shall conform to 7.3.4.

18
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7.5.1
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12B Cylinder

Design

12B cylinders shall conform to Figure 7 unless otherwise authorized by the competent authority and shall be
designed as pressure vessels conforming to the following design parameters:

— design gauge pressure:

gauge) internal;

— design temperature: —40 °C to 121 °C (- 40 °F to 250 °F);

172 kPa (25 Ibf/in? gauge) external and 1,38 MPa (200 Ibf/in2

— N

— m
7.5.2

7.5.2.

Mater
the co

7.5.2.

a) S

P

b)
Coupl
7.5.2.
Valve
7.5.2.
Name
7.5.2.
Dip pi

7.5.3

inimum design transport temperature: —40 °C (- 40 °F);

inimum volume: 0,067 4 m3 (2,38 ft3).
Materials and manufacture

| General

als for manufacture of 12B cylinders shall conform to 7.5.2.2 to ,7.5:2.4 unless otherwise
mpetent authority.

P Pressure envelope
hells, heads and foot and head rings shall conform {0.7/4.2.2.
eck rings, filler metal for welds, couplings and filler metal for brazes shall conform to 7.3.2.

ngs shall be contoured to be flush or concave to head inner surface.

B Valve protection

protector caps shall conform t6:.7.3.2.3.

1 Nameplate

plates shall conformte 7.3.2.4.

6  Dip pipe.and tab

bes and tabs shall conform to 7.3.2.6.

Valve installation

authorized by

INJ

The valve shall be inspected and installed in accordance with 7.10.5. The dip pipe shall be brazed to the valve
as shown in Figure 7.

7.5.4

Cylinder nameplate

Cylinder nameplates shall conform to 7.3.4.

© 1SO 2005 - All rights reserved
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7.6 30B Cylinder

7.6.1 Design

30B cylinders shall conform to Figure 8 unless otherwise authorized by the competent authority and shall be
designed as pressure vessels conforming to the following design parameters:

7.6.2 Materjals and manufacture

7.6.2.1 General

design gauge pressure: 172 kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200 Ibf/in2
gauge) internal;

design temperature: —29°Cto 121 °C (- 20 °F to 250 °F);

minimum| design transport temperature: —40 °C (- 40 °F);

minimum| volume: 0,736 m3 (26,0 ft3).

Materials for manufacture of 30B cylinders shall conform to 7.6.2.2 to 7.6.2.4 unléss otherwise authorized by

the competent authority.

7.6.2.2 Pré¢ssure envelope

a)

h)

20

Shells shall be manufactured from code-approved steels and.may be of normalized steel conforming to
ASTM A%16/A516M:2004, grade 55, 60, 65 or 70, meeting heat treatment and supplemgntary
requiremgnts S5, or from coil steel meeting all requirements of ASTM A516/A516M material, or from steel
conforming to EN 10028-3:2003, grade P275NL1 or P355NL1.

If the cylinder shell is fabricated using the spiral weld process, the weld start shall be positioned §0 mm
(2 in) belpw the horizontal centre line.

Heads afd skirts shall be manufactured from code-approved steels and may be as specified for|shells
(above), excluding coil material.

Seal loops shall be manufactured'from steel conforming to ASTM A36/A36M or from steel conforming to
EN 10025:1990, grade S235 JRG2/11.

Filler mefal shall be compatible and code-approved for use with the materials to be joined ang may
conform to ASME-approved materials, such as ANSI/AWS A5.1/A5.1M[1997,
ANSI/AWS A5.17/A5:17M:1997 or ANSI/AWS A5.18/A5.18M:2001.

Backing fings shall be manufactured from a code-approved steel and may be as specified for heads and
skirts (above) or from normalized steel conforming to ASTM A36/A36M.

A” She” aqdd ckirt and hackina-rina steal chall ba imnact tactad in conformancewith-tha annrovad Code
, AeaE-SKiaReBa6KiRg-HRg-Steer-SHaro e RpactteStieaR-coRoraRce-WHRReapprovea .

ASTM steel shall meet the impact requirements of ASTM A20/A20M for the material and grade. Coil
material shall meet impact acceptance criteria for normalized plate of the material and grade.

Valve and plug couplings shall be adapted in accordance with Figure 9 from half-couplings that conform
to ANSI/ASME B16.11 made from forged steel conforming to ASTM A105/A105M:2003 or
ASTM A106-A:2004b, grade C. “1in 6 000 Ib” half-couplings shall have a 1in 11 1/2 NPT threaded
socket and “1 1/2in 6 000 Ib” half-couplings shall have a 1 1/2in 11 1/2 NPT threaded socket. Thread
forms shall conform to ANSI/ASME B1.20.1.

Pipe plugs shall be manufactured from upset forged or extruded, or extruded and drawn, aluminium
bronze UNS C61300 conforming to ASTM B150:1998, with solid hexagonal head and either 1 in 11 1/2 or
11/2in 11 1/2 NPT threads conforming to ANSI/ASME B1.20.1. After machining, they shall be stress
relieved in conformance with 6.6.3.

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=1c5bea68e4a4f5024e72a77c193c18e7

ISO7

195:2005(E)

An effective procedure shall be implemented to ensure that the number of threads engaged can be
determined. Acceptable methods include marking the pipe plug head with the number of effective threads,
dimensional measurements and ultrasonic monitoring. The actual number of effective threads on the plug
shall be punched on the pipe plug head as indicated in Figure 9.

7.6.2.3 Valve Protection

Valve protectors shall be manufactured from weldable carbon steel with a minimum tensile strength of
310 MPa (45 000 Ibf/in2) and a maximum carbon content of 0,26 % or steel conforming to EN 10025:1990,

grade

accur

7.6.2.
Name)

type 3
the pri

7.6.3

Install
Valve
Pipe-f
install
engag

and 8
(1 330

7.6.4
Cyling
7.7

7.71
48X ¢

ately located on the cylinder. The valve protector may be used as a locating jig.

S 235 JRG2.

1 Nameplate
plates shall be manufactured from stainless steel conforming to ASTM A240/A240

04 or EN 10088-2 and may be affixed directly to the pressure envelope orto a backing p
bssure envelope.

Valve and pipe plug installation
ation and welding of couplings for valves and plugs shall conform to Figure 10.
5 shall be inspected and installed in accordance with 7.11.5.

lug threads shall be tinned with a thin uniform coating of the solder specified in T4
htion. The pipe plug shall be installed with @, minimum of 5 threads and a maximum
ed in the cylinder coupling. The torque applied for a 1 in coupling shall be between 203 N

81 N-m (650 Ibf-ft) and, for a 1 1/2 inch eoupling, shall be between 271 N-m (200 Ibf-ft) 4
Ibf-ft). An indicating torque wrench shall-be used for pipe plug installation.

Cylinder nameplate

er nameplates shall conform to 7.3.4.
48X Cylinder

Design

ylinders shall conform to Figure 11 unless otherwise authorized by the competent authorit

desigmed as pressure vessels conforming to the following design parameters:

ach other and

M-A:2004ae1,
ate welded to

ble 5 prior to
of 8 threads
-m (150 Ibf-ft)
nd 1 803 N-m

and shall be

Pa (200 Ibf/in2

— dpsign-gauge pressure: 172 kF:g (+25 Iblf/in2 gauge) external and 1,38 MH
gatgeHhernan

— design temperature: —29°Cto 121 °C (- 20 °F to 250 °F);

— minimum design transport temperature: —40 °C (- 40 °F);

— minimum volume: 3,084 m3 (108,9 ft3).

7.7.2 Materials and manufacture

7.7.21 General

Materials for manufacture of 48X cylinders shall conform to 7.7.2.2 to 7.7.2.5 unless otherwise authorized by
the competent authority.

© 1SO 2005 - All rights reserved
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7.7.2.2

a)

Pressure envelope

Shells shall be manufactured from code-approved steels and may be of normalized steel conforming to
ASTM A516/A516M:2004, grade 55, 60, 65 or 70, meeting heat treatment and supplementary
requirements S5; or from coil steel meeting all requirements of ASTM A516/A516M material; or from steel
conforming to EN 10028-3:1993, grade P275NL1 or P355NL1. Steels shall be made by a practice (with
inclusion shape control) to limit the sulfur content to not more than 0,01 %. Shells fabricated using the
spiral welding process shall conform to 7.6.2.2.

b) Stiffening rings shall be manufactured from a code approved steels as specified for shells [7.7.2.2 a)],
excluding coil material, or may be normalized steel conforming to ASTM A131/A131M:2004ae1, grade E.
All steel ﬁmmwmmmmmmmmﬁ:ed to
have a minimum transverse impact strength at not more than 65 °C (150 °F) of not lessthan 64 J
(47 ft-Ibf)|with an average impact strength of at least 75 J (55 ft:1bf).

c) Heads, skirt, seal loops, filler metal, backing rings, couplings and pipe plugs shall conform\te 7.6.2.2.

7.7.2.3 Val|ve Protection

Valve protectprs (Figure 16) shall conform to 7.6.2.3 and set screws shall conform to 7.9.2.3. Other| valve

protectors thgt comply with the requirements of IAEA TS-R-1 shall conform to the designs approved by the

competent authority.

7.7.2.4 Nameplate

Nameplates shall conform to 7.6.2.4.

7.7.2.5 Lifting Lug

Lifting lugs |shall conform to Figure 12 and shall be manufactured from steel conforming to

ASTM A516/A516M:2004, grade 55, 60 or 65, meeting heat treatment and supplementary requirements| S5 or

to EN 10028-8:1993, grade P275NL1 or P355NLA"

7.7.3 Valve|and pipe-plug installation

Valve inspectlon and installation and pipe plug preparation and installation shall conform to 7.6.3.

7.7.4 Cylinder nameplates

Cylinder namgplates shall eonform to 6.2.6. Cylinder-specific data may be punched on the cylinder namgplate

in characters that shall,betat least 8 mm (5/16 in) high.

7.8 48Y Cylinder

7.8.1 Desig

n

48Y cylinders shall conform to Figure 13 unless otherwise authorized by the competent authority and shall be
designed as pressure vessels conforming to the following design parameters:

minimum

minimum

22

design gauge pressure:

design temperature:

172 kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200
gauge) internal;

—29°Cto 121 °C (- 20 °F to 250 °F);
design transport temperature: —40 °C (- 40 °F);

volume: 4,041 m3 (142,7 t3).

Ibf/in?
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7.8.2 Materials and manufacture

7.8.2.1 General

195:2005(E)

Materials for manufacture of 48Y cylinders shall conform to 7.8.2.2 to 7.8.2.5 unless otherwise authorized by
the competent authority.

7.8.2.2 Pressure envelope

a)

b)

7.8.2.3 Valve protection

Valve|protectors shall conform to 7.7.2.3.
7.8.2.4 Nameplate

Nameplates shall conform to 7.6.2.4.
7.8.2.3 Lifting Lug

Lifting| lugs shall conform to 7.7.2.5.

7.8.3 | Valve and pipe-plug installation
Valve[inspection and installation and pipe-plug preparation and installation shall conform to 7.6.3,

7.8.4 | Cylinder nameplate

Cylinder nameplates shall conform to 7..74.

7.9

7.9.1 | Design

48G dylinders shall conform to Figure 14 unless otherwise authorized by the competent authorit
desigmed as pressure vessels conforming to the following design parameters:

Shells and stiffening rings shall conform to 7.7.2.2.

eads, sKirt, seal loops, filler metal, backing rings, couplings and pipe plugs shall conform iq

48G Cylinder

7.6.2.2.

y and shall be

a (100 Ibf/in2

design gauge pressure: 172 kPa (25 Ibf/in2 gauge) external and 690 kR
gauge) internal;

design temperature: —29°C1i0 T13°C (- 20 "F 10 235 °F);

minimum design transport temperature: —40 °C (- 40 °F);

minimum volume: 3,936 m3 (139,0 ft3).

7.9.2 Materials and manufacture

7.9.2.1 General

Materials for manufacture of 48G cylinders shall conform to 7.9.2.2 to 7.9.2.5 unless otherwise authorized by
the competent authority.
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7.9.2.2
a)
b)

7.9.2.3

Val

Pressure envelope

Shells and stiffening rings shall conform to 7.7.2.2.

ve protection

a) Valve protectors shall conform to 7.6.2.3.

b) Set screws shall be manufactured from carbon steel conforming to ASTM A108:2003, grade 1095 or
1045 or 1566-898-+1999%grade-8-8-or-16-%-
7.9.24 Nameplate

Nameplates s
7.9.25 Lif
Lifting lugs sh
7.9.3 Valve

Valve inspect

Heads, skirt, seal loops, filler metal, backing rings, couplings and pipe-plugs shall conform to 7.6.2.2.

hall conform to 7.6.2.4.
ing lug
all conform to 7.7.2.5.

and pipe-plug installation

on and installation and pipe-plug preparation and installation shall conform to 7.6.3.

7.9.4 Cylinder nameplate

Cylinder nam
7.10 3/4in

7.10.1 Desig

3/4 in cylinde

design gauge pressure:

pplates shall conform to 7.7.4.

Cylinder valve (Type 50)

=

valves shall conform to Figure 15 and the following design parameters:

172\kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200 Ibf/in2 gauge) int

— design temperature: <40 °C to 121 °C (- 40 °F to 250 °F);
— medium: UFg.
7.10.2 Materjals<and manufacture

Materials sha

Dimensions o

24

ernal;

I 'conform to Table 4 unless otherwise authorized by the competent authority.

f parts shall conform to Figure 15 and manufacturing shall conform to 6.6.3.
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Table 4 — Materials for 3/4 in cylinder valves

195:2005(E)

Item Applicable standards
Valve body Forging, aluminium bronze alloy UNS C63600 (CDA alloy 636)
The following are acceptable materials:
a) bar aluminium bronze alloy UNS C63600 (CDA alloy 636), stress relieved in accordance with
6.6.3, surface hardness Rockwell B85 to B70, ultimate tensile strength 310 MPa
(45 000 Ibf/in2) minimum, vyield strength (0,5 % extension) 172 MPa (25 000 Ibf/in2)
minimum, elongation in 2 in 30 % minimum;
Port cap
b) nickel-copper alloy conforming to ASTM B164:2003 N04400, stress relieved in accordance
VV;th Ccs, 1B IUUt;I Is IIIUUhGI I;L;G: 'JI upci’hco Uf ASTI‘V‘: 31 64 hUt vWUI Il\Ud, J tl'eSS relleVed
material; or
c) bar aluminium bronze UNS C61300, stress relieved in accordance withn6.6.3) conforming to
ASTM B150:1998 mechanical properties for UNS C61300 stress relieved matgrial.
Packing nut Acceptable materials are as port cap (above) materials b) or c), treatéd as specified
Packing follower and | Acceptable materials are as port cap (above) materials a) and c);treated as specifi¢d
packing ring
Stem Nickel-copper alloy bar conforming to ASTM B164:2003;.'class A or B, cold drajvn and stress
relieved in accordance with 6.6.3
Packing and port cap | Teflon, 100 % virgin TFE unfilled
gaskett
Fluoripated lubricant | Occidental-Hooker HO-125 or valve-buyer approved equivalent

7.10.3
If spe
7.10.4
The v

The p
(1001

The v
shall 1

Tinning
ified by the purchaser, valve-inlet-thread tiining shall conform to 6.6.5.

Assembly

blve assembly shall conform-{6:6.6.6 and this subclause.

pf-ft to 110 Ibf-ft).

ot be over-torqued to stop a leak.

The

7.10.] Valveiinstallation

acking-nut torque to jnitially compress the packing shall be within the range of 136 N-n to 149 N-m

blve shall be closed to seat the valve using not more than 13,6 N-m (10 Ibf-ft) torque. The valve stem

alve shall be disassembled, cleaned and inspected to ensure that it is clean prior tg

brazing and

installation. The dip pipe shall be brazed to the applicable valve. Valve bodies shall be installed with a
minimum of 7 threads and a maximum of 12 threads engaged in the cylinder coupling. An indicating torque
wrench shall be used for valve installation. The applicable valve shall be brazed to the dip pipe coupling
before the valve is reassembled.

After i

nstallation, leak test the valve in accordance with 6.2.4.2.
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7.11 1 in Cylinder valve (Type 51)

7.11.1 Design

1-in cylinder valves shall conform to Figure 16 and the following design parameters:

— design gauge pressure: 172 kPa (25 Ibf/in2 gauge) external and 1,38 MPa (200 Ibf/in2 gauge) internal;
— design temperature: —40 °C to 121 °C (- 40 °F to 250 °F);

— medium: UFg.

7.11.2 Materjals and manufacture
Materials shall conform to Table 5 unless authorized by the competent authority:

Dimensions of parts shall conform to Figure 16 and manufacturing shall conform to 6.6,3,

Table 5 — Materials for 1 in cylinder valve

Item Applicable Standards
Valve body As “Valve body”, in Table 4
Port cap As “Port cap”, in Table 4
Packing nut As “Packing nut”, in Table 4
Packing follower and packing ring As “Packing follower and packing ring”, in Table 4
Stem As “Stem”, in Table 4
Packing and pprt cap gasket As “Packing and port cap gasket”, in Table 4
Fluorinated lufricant As “Fluorinatedfubricant”, in Table 4
Solder Tin-lead shall conform to ASTM B32 or to ISO 9453 and shall have a minimyim tin
content'of\45 %, such as alloy ASTM B32 SN50.

7.11.3 Tinning

The valve inldt thread tinning‘shall conform to 6.6.5.

7.11.4 Assembly

Valves shall e, dassembled in accordance with 6.6.6 and this subclause.

After packing parts are installed and with the valve stem fully closed, the packing nut shall be tightened in
accordance with 6.6.6 using an initial packing compaction torque in the range of 163 N-m to 203 N-m
(120 Ibf-ft to 150 Ibf-ft) to compress the packing. After the packing is compressed, the top surface of the
packing nut shall be flush with, or not more than 2,38 mm (3/32 in) below, the shoulder of the wrench grip of
the stem. Variations outside this range indicate improper packing or non-conforming parts and the deficiency
shall be corrected.

The valve shall be closed to seat the valve using not more than 74,6 N-m (55 Ibf-ft) torque. The valve stem
shall not be over-torqued to stop a leak.
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7.11.5 Valve installation

The valve shall be inspected to ensure that it is clean prior to installation. The valve shall have a thin uniform
coating of the specified solder covering the inlet threads prior to installation in the cylinder. Valve bodies shall
be installed with a minimum of 7 threads and a maximum of 12 threads engaged in the cylinder coupling using
a minimum of 271 N-m (200 Ibf-ft) and a maximum 542 N-m (400 Ibf-ft) torque. An indicating torque wrench

shall be used for valve installation.

After installation, the valve shall be leak tested in accordance with 6.2.4.2.

In ord
provide additional protection to a cylinder. The extent of protective packaging depends on the cl
the package. Packages, as presented for transport, shall comply with the requirements in IAH
packages containing UFg.

r to conform to regulatory packaging requirements, an outer protective packaging may be

Becayse protective packagings are designed to enhance protection, against risks, e.g. che
explogion, release of activity, criticality incident, due to the cylindercontents, protective packa
propefly maintained so that the integrity of the package as a fire=/and shock-resistant assemb
The protective packaging shall be sound and fit for purpose. If\the protective packaging provi
mechanical protection, it shall be provided with a tight seal between the cover and base.

necessary to
assification of
FA TS-R-1 for

mical hazard,
jings shall be
y is ensured.
jes additional

he competent
e of Approval

identified by
btent authority.

hce with the
bmpletion, the

e certification

8.2 |Fabrication

Manufacturing methods and materials shall conform to design specifications approved by t
authofity. The manufacturer shall fabricate the«protective packaging conforming to a Certificat
from the competent authority.

The manufacturer shall provide the purchaser with a certificate for each item of packaging
packaging number, to show that the packaging conforms to the Certificate of Approval of the comp
8.3 |Repair

Repaifs to protective packagings shall conform to documented procedures in accorda
requirements of the competent authority. Repairs shall be designed and carried out so that, on c
protedtive packaging conforms to the Certificate of Approval from the competent authority.
Repairs made fo )protective packagings shall conform to the original approved design so that th
remains applicable and shall be performed by competent persons.

9 In-service inspections

9.1 Cylinders

9.1.1 Routine operational inspection

All cylinders shall be routinely examined prior to filling, emptying or shipping operations in order to ensure that

they remain in a safe, usable condition.

Additionally, 1S and 2S cylinders shall be leak tested (see 6.1.3) prior to each use. During the examination of
1S and 2S cylinders, particular attention shall be given to shell dents and non-destructive detection of possible

cap-collar cracks.
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Cylinders shall be removed from service (for repair or replacement) if found, on inspection, to contain
corrosion, leaks, defective valves or plugs, or other condition that, in the opinion of the qualified inspector,
render it unserviceable or unsafe. Repairs and alterations to pressure-containing parts of cylinders shall
conform to 6.3 and 6.8 as appropriate.

If inspection reveals damage of the following types, the cylinder shall be scrapped, or repaired and, on
satisfactory completion of a hydrostatic retest, may be returned to service:

— visible cracks in the pressure envelope, i.e. cylinder shell or head;

— skirt torn

from head with visible loss of head material;

— stiffening
— pressure

— pressure
(0,1in) a

— pressure
ratio of n

— pressure

— pressure
head wel

If inspection feveals damage of the following types, the cylinder shall be scrapped, or repaired and m

returned to sq
— brokeno
— skirt torn
— stiffening
— visible cr.
— visible hg
Damage of th

— pressure
(0,1in);

ring torn from shell with visible loss of shell material;
envelope bulge;

envelope dent, cut or gouge (i.e. cut with material loss) with a depth greater than 2,4
nd a noticeable material loss;

envelope dent, cut or gouge with depth from 2,54 mm to 12,7 mm (Q;2in to 0,5 in) and
aximum length to depth of less than 12;

envelope dent, cut or gouge with a depth greater than 12,7 mm (0,5 in);

d or a seam weld.

rvice without a hydrostatic retest:

cracked stiffening ring;

from shell without visible loss of head.material;

ring torn from shell without visible:loss of shell material;
hek in the stiffening-ring weld;

le in the stiffening-ring weld.

b following types shall not require repair:

envelope dent, cut or gouge (i.e. cut with material loss) with a depth not greater than 2,5

— bent stiﬁefning ring;

4 mm

with a

envelope dent, visible crack, cut or gouge (with significant‘loss of material) in or adjacent to a

ay be

4 mm

— stiffening

ring or skirt dent or cut;

— pressure-envelope shallow curved dent with a depth not greater than 12,7 mm (0,5 in) with a ratio of
maximum length to depth of not less than 12.

Damage to valves or plugs shall be rectified by their replacement provided that no damage has been done to
the coupling. Prior to use of a cylinder in the vertical position, it shall be inspected to ensure that there are no
dents, cracks or other damage to the supporting skirt which could impair its capability to support the cylinder.

NOTE The requirements of this subclause do not remove the requirement for compliance with IAEA TS-R-1.

Prior to transport, surface contamination levels shall meet the requirements of IAEA TS-R-1.

28
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9.1.2

ISO7

Periodic inspection and tests

Cylinders shall not be filled with UF if their periodic inspection and test is out of date.

195:2005(E)

At intervals not exceeding 5 years, empty cylinders shall be cleaned internally as appropriate and retested and
a test certificate obtained from the qualified inspector in the country of inspection. The test shall consist of the
following:

external and internal examination;

hydrostatic pressure test in accordance with 6.2.4.1 or an equivalent procedure acceptable to the

C

=0 <

N

= > 3

|.

QO O

Any d

confofmity to this International Standard and to obtain the @pproval of a qualified inspector

servic

After

cylind
inspeq
hydro
expire

least Uintil the subsequent periodic inspection and tests have been performed and recorded.

Cyling
empti
appro
inspe(

9.1.3
After

reaso
follow!

b n bl b
PITIPCILICTTIL aUllluUT Iy,

blve and pipe-plug leak test in accordance with 6.2.4.2 following removal, inspection‘and rg
bmponents; all couplings and plugs shall then conform to the original or current-design
cluding tinning;

easurement of wall thickness, if there is evidence of excessive corrosionsof the cylinder or
Bs been out of use in storage for more than 10 years. Cylinders with,pressure vessel
ickness less than the minimum values given in Table 3 shall not beiused for containing U
hgineering assessment being completed indicating continued fitness) for purpose to the s4
Lialified inspector.

efects may be repaired, if appropriate. Repaired cylinders ‘shall be retested prior to u

a)
<.

esting, the cylinder may have the outer shell gleaned and repainted in accordance with
er shall have its tare weight re-established invaccordance with 6.2.2. Cylinders that pas
tion and tests shall be re-punched with the re-established tare weight, month and year
static test was performed. Stamping shall be placed in close proximity to the previous stam
on the last day of the stamped month: Records of periodic inspections and tests shall

ers that contain greater thantheel quantities at the end of the periodic inspection periog
bd for inspections and tests\and may be so transported after inspection in accordance with
ved by the competent authority. After emptying and prior to refilling, the cylinders shall b
ted, retested and re-stamped in accordance with this subclause.

In-service cleaning

emptying/a, ¢ylinder, remove the heel either for the periodic inspection (see 9.1.2) or f
s before.refilling. Heel removal may be performed by washing the inside of the cylind
bd by'steam cleaning and drying as specified in 6.2.3.1.

If the'ld

pplacement of
requirements,

if the cylinder
wall or head
Fe without an
tisfaction of a

se to confirm
for continuing

6.2.3.2. The
5 the periodic
in which the
ping and shall
be retained at

need not be
a programme
b cleaned, re-

Dr contractual
er with water,

manciang of tha ovlinAAy opea A e aofa far tha Aneiahea st ol ~f tha

Uranium heel,

acomat paxy
T eSOt S O o~ Oy maCr—arC— ot 3uu|||\,u|uu||y oSaTC 1O IS CTriiCri ot 1ICvVeT— O T

monitor and check the use of water in the cleaning operation. It may be necessary to obtain the following for
each cylinder:

dates for the last filling and emptying operations;

isotopic abundance of the UFg last contained in the cylinder;
quality of the UFg (whether from an irradiated or unirradiated source);

quantity of the heel.
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The quantity of heel acceptable during the cleaning process shall be determined with reference to the extant
criticality clearances for the process, accuracy of weighing machines for tare and gross weight assessment,
the source of the feed stock from which the material was enriched, the heel quantity and the cleaning method
used. If the cleaning of cylinders containing residual quantities of UFg is carried out, a procedure with full
approval of nuclear safety personnel shall be used. In particular, the amounts of wash solution added to the
cylinders shall be carefully checked and a neutron absorber (e.g. boron solution) shall be added if necessary
for criticality control. After cleaning and drying, the cylinder shall be kept dry and free of contamination.

9.2 Protective packaging

9.21

Inspection documentation

Inspections s
packaging us

Inspections s
competent au

9.2.2 Routi

Protective p3
inspection prq
requirements
experienced t

If the protecti
cause for furt

a)

b) distortion|
c) otherdarn
d) uptake of
that would

— prevent g

allow exd

reduce th

reduce th

excessive warping;

hall be documented on an inspection form prepared specifically for each type of(prof
bd.

nall be carried out as specified in the operating and maintenance instructions.approved
thority which form part of the relevant Certificate of Approval of the competefit authority.

ne operational inspection

ckagings and packages shall be inspected prior to each uSe in accordance with

cedures to ensure its continued integrity and ability to comply)with regulatory and oper
Non-conforming conditions found shall be referred to{personnel suitably qualifie

b evaluate the use, repair or condemnation of the protective packaging.

ve packaging provides additional mechanical protection, the following shall, as a minimy
ner investigation or removal from service for repair;

hage to the liner or shell;

moisture;

tight closure of theé)package,
essive clearance between the protective packaging and the protected packaging,

e assembly fastener strength of the container,

’

ective

by the

vritten
tional
and

m, be

e thermal-insulation thickness in any area,

housing.

9.2.3 Periodic inspection

otherwise make the integrity of the protective packaging questionable as a fire and/or shock resistant

Protective packagings shall be inspected at the intervals specified in and in accordance with operating and
maintenance instructions, which form part of the relevant Certificate of Approval from the competent authority.
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Dimensions in millimetres
(Dimensions in inches in parentheses)

Y AN

; |

Suggested head to shell seam Suggested longitudinal shell Jeam
showing optional backing ring

a) Weld details for the UFg cylinder 30B

SANN7 I

IN

2,5 (3/32)° S
1 ; 2 . .

. /-
! .I\\)\!\\I\ \\I e/

IA f

~——

Suggested head-to shell seam Suggested longitudinal shell Seam
showing optional backing ring

b) Weld details for the UFg cylinder 48G

Figure 1 — Type 30 and Type 48 cylinder weld details
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Key

1
2
3
4

v 3 (1/8) 60°
N3 (1/8)
f
] ] /
557, NN
{ [N\ N { /
S
L |
Suggested head to shell seam Suggested longitudinal shell seam

showing optional backing ring

c) Weld details for the UFg cylinders 48X and’48Y

head
shell
backing ring [25 (1 1/2) min. x 6 1/4 )]
backing ring [38 (1 1/2) max. x 6 (1/4)]

Break sharp edges.

o o

Q o

32

Full-penetration vee butt weld.

Full-penetfation double vee butt weld on vertical centreline at top.
Cylinder horizontal centreline.

Typical bgth sides.

Full-penetfation double vee buttweld.

Grind flush at stiffening ring-

Full-penetration from both/sides of the stiffening rings; locate joint near top between lifting lugs.

Figure 1 (continued)
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Dimensions in millimetres
(Dimensions in inches in parentheses)

NAT’L. BOARD\N&
1SO7195:2005 s
/

Lf;y MAWP 1.4 MPa.G @ 121 'C

MDMT ‘C @ 1.4 MPa.G

MIN. TRANSPORT TEMP. e L1
./ 5
MODEL No. SERIAL No: =
WATER CAP.@15.6°C MAX.NET UFs
kg kg

MO/YR BUILT & RETARE DATES

TARE & PERIODIC..RE-TARE WTS (kg)

127 (5)

a) 5B, 8A, 12B and 30B cylinder nameplates

Key
The ngmeplate shall be-attached by continuous welding.
Typica] plate thickness for 5B, 8A, 12B and 30B cylinders: 0,912 (20 gauge).

Imperigl data;may be substituted for the above metric data.

a8  Spaces for the appropriate inspectio amp(s) a
b Manufacturer's name.
¢ Owner's name.

Figure 2 — Nameplate for cylinders
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34

a

Dimensions in millimetres
(Dimensions in inches in parentheses)

/e

203 (8)

NAT'L. BOARD No.

1SO7195:2005

/ 1
MAWP MPa.G @ ¢
MDMT ‘C @ MP@.G
MIN. TRANSPORT TEMP¢ —40°C

.///c
MODEL No.
/d
.//

WATER CAP.@15.6°C MAX.NET UFse

kg kg

MO/YR BUILT & RE-TARE DATES

TARE & PERIODIC RE—TARE WTS (kg)

127 (5)

b) 48G, 48X and 48Y cylinder nameplates

Figure 2 (continued)
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Key
The nameplate shall be attached by continuous welding.
Typical plate thickness for 48G, 48X and 48Y cylinders: 2,28 (13 gauge).

Imperial data may be substituted for the above metric data.

Spaces for the appropriate inspection stamp(s) and national registration number.

a

b Manufacturer's name.

Owner's name.

d  Space for serial number 25 mm (1 in) high.

o

ISO 7195:2005(E)

Figure 2 (continued)
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Dimensions in millimetres
(Dimensions in inches in parentheses)

<55 (2 5/32)
A
)
<
m
3 —
= o~
- =
=] ~—
vi vi
| Y
@15 x 919 x 1,6 (919/32 x ¥3/4 x 1/46)"
=330 (13)
X v Y
: $
1 2
Y
\ v = 9/16" x 18 UNF.
'}
( § |
N
8 (5/6)
1t
12 (15/32)
Key
1 typical sea| loop, outside.@.6,3 x 6,3 long (J 1/4 x 1/4 long)
2 adaptor “Af (see Figure)4)
3 adaptor “B
Modify the valvg to.fit end connections shown.
The internal surfaceof-the L;_y“lldcl shaltbe-free-from—ct al.,'r\a, fisstres—ot fu:do, smooth lippica imcident-to funllillg rnay be

permitted.

No portion of the seal loop shall protrude beyond the outer diameter of the cylinder.
a8  Silver braze.

b Location of stamped cylinder data.

¢ Aluminium sealing washer.

d Keep this dimension to a minimum.

e 6 holes @ 1,6 (1/16) equispaced.

f Distance across flats of the hex-head bolt.

Figure 3 — 1S Cylinder
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Dimensions in millimetres
(Dimensions in inches in parentheses)

1
/ 2
@15 x 819 x 1,6 (#19/32 x 63/4 x 1/16)2 7T |
b 4
—,
2 Y < |

83 (3 1/4)

T :
=330 (13) \
\
R
X
- fe—
o e
d A
2 x 45°/ \
—
Y
— 19 B/4) 10 (3/8)
< —
= = LALL) 1 3we
o e 1,6 (1/16)
' Y
N / .' _/\_ 1

Figure 4 — 2S Cylinder
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Key

1 pipe plug (see Figure 3, “Y”)
2 adaptor “B”

3 alternative valve position

4  adaptor “A”

Modify the valve to fit the end connections shown.

The internal surface of the cylinder shall be free from cracks, fissures or folds; smooth ripples incident to forming are
permitted.

a Aluminium anling washer

b Location df stamped cylinder data.
¢ Silver braze.

d  Thread tolsuit cylinder.

e Dimension} to suit valve stub.

f Hexagond stock to suit cylinder.

Figure 4 (continued)
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905 +3 (35 5/8 +1/8)°

ISO 7195:2005(E)

Dimensions in millimetres
(Dimensions in inches in parentheses)

16 (5/8) 750 +3 (29 1/2 +1/8) 19 (3/4)
19 3/4) 4,7 _50-100 [3/16 2-4)°
4,7 (3/16)¢ 3
\ L
8 1 ¢ / .
\ \ A \ 3t178) _
i . 77
e 1 \T AN /V =
| " M
. — T —— ] Bi=
> 1 N < N db il | B -
E 16 (1/6) _ L f 6 >
s > A =
e —
T . * ST a1
13 (142) % A
9 10 U1 (3716)
4 x 12,7 (1/2) 6 (I76)% !9,5 (3/8)
6 (1/4)
26 50-127 (1/4 2-5)
4 19 (3/4) 19 (3/4) 45 (1 3/4)
57 (2 1/4)‘
152 (6)
Figure 5 — 5B Cylinder
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Dimensions in millimetres
(Dimensions in inches in parentheses)

Z
le—
50 (2) ‘ 50 (2)
149 (5 1/8) ‘ h
35 (1 3/8) 6 x 99,5 (3/8)" :
3 (1/8) '
It
3 (1/8) 7 19 (3/4)
32 (1 1/4)
22 (1/8)
n
0
>
=)
lf 3'7(’50 | E
wn
Key
1 127 (5) wel|d cap 6 “~dip pipe tab, 19 square x 6 (3/4 x 1/4); weld to coupljng
2 dip pipe, outside & 15,9 x 1,65 wall 7 valve protector cap, 5" schedule 80 pipe (see Figure(5)
thiCkneSS 356 + 12,7 (5/8 X 0,065 x 14 + 1/2) 8 foot ring, 5” schedule 40 p|pe
3 handles @[12,7 (1/2) (two off) 9 shell, 5" schedule 40 pipe
4 neckring; " schedule 80 pipe, (see Figure.5) 10 support ring, 6" schedule 80 pipe
5 cylinder ngmeplate [see Figure 2 a)] 11 two 3/4” valves (see Figure 15)
Dimensional tolerances are + 1,6 (1/16).unless otherwise indicated. Angular tolerances are + 2°.
a8  Valve protgctor cap seated.
b Support ring to shell weld,
¢ Handle to gupport ring weld.
d  Cylinder sgrial numbgr shall be stamped on support ring.
€  Silver brazp.
f Contour cduplifigs flush or concave to pipe cap inner surface.
9 Handle to ghellweld.
h Stamp “DP” in characters 8 (5/8) high on dip pipe tab.
i Stamp company’s ID and serial number on head.
i Maximum protrusion.
k' 6 holes equally spaced drilled @ 9,5 (3/8).
| 51/4-12 UN-2B thread.
m 3 wide x 134,1 £ 0,25 internal & (0,125 x 5,280 + 0,010 internal @).
"N 3 wide x 130,25 + 0,25 internal & (0,125 x 5,128 + 0,010 internal ).
© 51/4-12 UN-2A thread.
Figure 5 (continued)
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Dimensions in millimetres
(Dimensions in inches in parentheses)

1432 £3 (56 3/8 £1/8)°

1327 3 (52 1/4 +1/8) <105 (4 1/8)
25 (1)
22 (1/8) 1254 +3 (49 3/8 +1/8)
1 2 b 3 A
—A—0 16 (1/16) | .
A | / v NI
T ¥ ¥ 17 3 (Wl =
AN Ewdlln:
e AV L -
é A
® | EE e/t ==
= = —_ 7
S H— R
§ 3 1< 3 _ 8
Vi 8
L m
/J!r E
Dt z
0 & Il o 95 (3/8)
/! :\_é ; |4
i
¢ ‘ 32 (11/4) I ; &5 (13/4)
1 e 4.7 (3/16)
: 45 (1 3/4)
83 (3 1/4) N B
1M (4 3/8)
=4, 7 50-178 (3/16 2-7)
v
Figure 6 — 8A Cylinder
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Key

0 N O b~ WN -

Dimensions in millimetres

(Dimensions in inches in parentheses)

VA
32 (11/L)
22 (#/8)
i
Pu
N 3
| —
L
25°k

foot ring, sfeel plate, 4,7 (3/16)

dip pipe, olitside @ 15,9 x 1,65 wall thickness x 660 + 12,77(5/8 x 0,065 x 26 + 1/2)
neck ring, $” schedule 80 pipe, (see Figure 6)

cylinder nameplate, (see Figure 2 a)]

dip pipe tab
ellipsoidal head, thickness 4,7 (3/16)
two 3/4” values (see Figure 15)

valve protgctor cap, 5” schedule 80 pipe

Dimensional tolerances are + 1,6 (1/16)unless otherwise indicated. Angular tolerances are + 2°.

For valve proteftor details, (see‘Figure 5).

a

b

42

Valve protgctor cap s€ated.

Stamp conppany’s 1D-and serial number on the head.

Silver brazg.

Contour cduplings flush or concave to pipe cap inner surface

Drill two holes & 38 (1 1/2) equally spaced in the foot and head ring.

Four semi-circular drainholes, radius 6 (1/4) equally spaced in head ring only.

Stamp “DP” in characters 8 (5/8) high on 19 square x 6 (3/4 x 1/4); weld to coupling.
Longitudinal weld.

3 wide x 130,25 + 0,25 internal @ (0,125 x 5,128 + 0,010 internal Q).

5-1/4-12 UN-2A threads.

Both sides.

Figure 6 (continued)
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Dimensions in millimetres
(Dimensions in inches in parentheses)

1124 3 (&4 1/4 £1/8)

41(15/8) 1032 +3 (40 5/8 +1/8) 51 (2
I
a1 2 3 130 (5 1/8) <108 (4 1/4)
/ \ fT \ 16 (1/16)
i 7/ i i _
! B P
I | =
| | 2
o | § 2 7 | Z
= —t G S E
g | : = _
: b
- =
| P "
' = 2 N3 (1/8)
4,7 (3/16) E 5 1 (172)
57 (2 1/4) S d ‘ |
120 (L 3/4) 7 K
45 (1 3/4)

Figure 7 — 12B Cylinder
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a b WON -

ellipsoidal head, nominal thickness 4,7 (3/16)
dip pipe, outside & 15,9 x 1,65 wall thickness x 508 + 12,7 (5/8 x 0,065 x 20 + 1/2)

cylinder na

meplate, [see Figure 2 a)]

dip pipe tab
head ring, 5 (3/16) steel plate

Dimensional tolerances are + 1,6 (1/16) unless otherwise indicated. Angular tolerances are + 2°.

Contour couplings flush or concave to pipe cap inner surface.

For valve protector cap and neck ring details (see Figure 5).

Grin

a
b

Cc

44

d neck ring

Drill two hd
Four semi-

Silver braz

Stamp conppany’s ID and serial number on head.

Stamp “DH
valve red).

Longitudingl seam weld.

at weld interface.

les & 38 (1 1/2) equally spaced in the foot and head ring.

Circular drainholes, radius 6 (1/4), equally spaced in head ring only.

W

” in characters 8 (5/8) high on 19 square x 6 (3/4” square x 1/4) thick and weld“to the coupling (pdint this

Figure 7 (continued)
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Dimensions in millimetres

(Dimensions in inches in parentheses)

13 (1/2)f

127 (5)

Figure 8 —=Cylinder 30B

+5 +3/16
2 070 -13 \811/2 -1/2 )
+5 +3/16
1930 -13 (76 -1/2 ) =13 (1/2)
+8 ( +5/16)
127 0 \5 0
32 (11/4) .
/ — 1
— l ////—— > AN d
N 7 @/-H AN
Y | / \
5 D ] S =
b )
> I //
\ !
g \ R \\\ Aq—k // L
3 (1/8)9
! 156 (6 1/8) 16 (5/8) e i >
I )
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Dimensions in millimetres
(Dimensions in inches in parentheses)

X
=76 (3)
178 (%)
16 (5/8) —
g <
~N
mM
S:l’
Il 3 6 |
: ; 8 7 (i ) —
o N | N
2 —_—— e
3 T Y :
3 A
° 16 (5/8)
j 6-25 (1/4-1) 111(4 3/8)
127 (5) |
59 (2 5/16) |
140 (5 1/2) 118 (l: 5/8)
Y
6
\57,15 (2 1/4)
N
36,5 (17/16) \ ul
? \ °
= e l \ N
3 S
= AN /_ , =
= NS, : p
3 - o
n/ A o
%
6 (1/4) =
Figure 8 (continued)
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Key
1"
va

ISO7

valve [see Figure 10 d)]
Ive protector positioners (see Figure 8)

plug and half coupling (installation optional)

optional plug (far end) [see Figure 10 a)]

va
ey

Ive protector positioner lug
e bolt

1
2
3
4 nameplate [see Figure 2 a)]
5
6
7

195:2005(E)

Other than the pressure envelope thickness, dimensional tolerances are + 1,6 (1/16) unless otherwise indicated. Angular
tolerances are + 2°.

For a g
For typ
Option

Modify}
half-cq

11/2"
The v3
positio
The vg
The v4

a st
b Dy
C C)
d sk
€  Di
fsh

9  Optional nameplate backing plate weld-

h Pg
v
I cq
k 9,
I D
M Hg

ylinder fabricated using the spiral weld process, the spiral weld shall start 50 (2) below the horizontal
ical components and weld details, see Figures 1 a), 2 a), 9, 10 a), 10 d) and 16.
ally, a nameplate backing plate may be welded to the head and have the nameplate welded)to the b4

half couplings as shown in Figure 9 c) or 9 d) prior to installation as shown in FigureMO0 a) and 1
upling thread after welding.

11-1/2 NPT plug and half coupling may be used as an alternative 1” 11-1/2 NPT plug and half coupli

Ive protector positioners shall be parallel to each other and accurately located on the cylinder beg
n.

Ive protector may be used as a locating jig for positioners.

Ive protectors shall be fabricated from 2,9 (11 gauge) material unless otherwise indicated.

amp cylinder serail number on the head end skirt.

Il four weep holes per skirt, & 13 (1/2) equally spaced an the centre line.
linder longitudinal weld joint.

irt longitudinal weld joint.

Il two holes & 76 (3) on horizontal centres.

ell and heads nominal thickness 13 (1/2):

sitioner centreline.

Ive centreline.

ntour valve protector te suit the cylinder head.

b (3/8) 16-NC thread,-or similar strength.

Il & 13 (1/2) hele‘through the lugs and both sides of the valve protector before tack welding.
xagonal head’nut 9,5 (3/8) 16-NC thread or similar to suit eye bolt (Figure 8).

Figure 8 (continued)

centreline.

cking plate.
d). Chase the

ng.
fore welding in
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48

N7

/ /J//

38,1 (11/2)¢

Dimensions in millimetres
(Dimensions in inches in parentheses)

9.5 (B/8)

| el -
2| 3 /1 e
a) Pipe plug b) Seal loop
7 ~
1B |
™ 1/
7 .
c) Plug half coupling® d) Valve half coupling'

Figure 9 — Plug, half coupling machining and seal loop details
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Dimensional tolerances are + 1,6 (1/16) unless otherwise indicated. Angular tolerances are + 2°.

a8  Stamp actual number of effective threads on the plug head.
b 29,5 (3/8) hole with 1 (1/32) chamfer.

¢ Distance across flats or the hex-head plug.

d

1711-1/2 NPT, ANSI/ASME B1.20.1.

€  Pitch diameter of the location indicated shall be 30,82 (1,213 6).
f Rod.

9  Weld to head.

h P|’Eg—mmgmm—mram—mahmmrm—mmm—mw‘-w NPT. The
longitudinal dimensions shall remain as shown

I Fyil threads.

I Cqunterbore the small end of the coupling to the thread major dimater as shown in the figuré:
K The longitudinal dimensions shall be as shown in the figure.

' Medification of the 17 or 1 1/2”, 6 000 Ib half coupling.

M Mgdification of the 17, 6 000 Ib half coupling.

Figure 9 (continued)

© IS0 2005 - All rights reserved 49


https://standardsiso.com/api/?name=1c5bea68e4a4f5024e72a77c193c18e7

ISO 7195:2005(E)

3 (1/8)

Dimensions in millimetres
(Dimensions in inches in parentheses)

3 (1/8)

e

2

12,7 (172)

a) 30B cylinder optional plug detail

8

b) 48G plug detail

<50 /2/ \/ \

Sy

3
30° (5/16)

9,5 (3/8)

12,7 (172)

L7 (3/16) ';

152 (6)

3
\8 30° (5/16)
V4

© v
9.5 (3/8) 5 W
c) 48X and 48Y plug detail

Figure 10 — Plug and valve insertion details

50
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ISO 7195:2005(E)

Dimensions in millimetres
(Dimensions in inches in parentheses)

3 (1/8)
!

8 30° (5/16)
9.5 (3/8)

3 (1/8)

186 (7 5/16)

8 30° (5/16)
9,5 (3/8)

194 (7 5/8)

f) 48X and 48Y cylinder valve location

pldg half coupling [seeFigure 9 c)]
segl loop [see Figure”9 b)]

pipe plug [see.Figure 9 a)]

vajve half-coupling [see Figure 9 d)]
1”|valye (see Figure 16)

vajve-half coupling [see Figure 9 d)]

Dimensional tolerances are + 1,6 (1/16) unless otherwise indicated. Angular tolerances are + 2°.

a
b

o

Make flush inside; chase threads after welding.

Make flush at position indicated.

Install under longitudinal weld joint of cylinder.

Install perpendicular to the head tangent; chase threads after welding.

The valve outlet shall line up on the centre line of the cylinder as shown.

Figure 10 (continued)
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Dimensions in millimetres
(Dimensions in inches in parentheses)

+6 +1/4 +6 +1/4
63 -2 (2 172 —1/16) 13 -2 (1/2 —1/16)
+25 ( +1)a
2940 0 \1153/4 0
31 (14 5/8) 2 198 +9 (86 1/2 +3/8)°
134 (5 1/4) 965 6 (38 +1/4) 965 6 (38 +1/4)
1 pr| 2
he <
17 RS
\
— %\?\ 3 2 Vil L
Q i < e 3 \ (N
-~ \ —
A3 | = N RE:
- 3 T M | ‘_|H_'_ 0
= \ 32 . E 1 &
~ \ o © - / qN
= \ ~ A 2 /! N
ASY \ - = ~ /// koY
\ g =]
\
\\
T !
~ 1/L)
S| 16 (5/8) 6 (174) / 16 (5/8)
© L

d

3 (1/8)
V

Figure 11 — 48X cylinder
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Dimensions in millimetres
(Dimensions in inches in parentheses)

211 (8 5/16)
127 (5)
3 (1/8)
3 (1/8) b 6° 50 (2)
R10 (3/8) \;
| < \ 3 (1/8)
T N4 7 (3/16)
g
= 314 (12 3/8) x 136 (5 3/8)
5 -
A— < | _
n \ o
N M N
A J
S 12,7 (172)
=
n 86 (3 3/€)
A
L7 (3/16)
37 ®
N 406 16) ,
\
\5\'\ s 4\
=
4
2\ L0 571
= o ———
. ‘ 3 45 (13/4) x 35 (13/8)
‘ S
‘é
3 (18) '
y ' — " |© .3 (1/8)
[a'g
\, . V3 178)
7 |
8 \ |
-
g 137 (5 3/8) 3 1/8)
143 (5 3/8)

Valve protector

Figure 11 (continued)
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1 17 valve, [see Figure 16; for location of valve, see Figure 10 f)]
2 straight or tapered skirt, 16 (5/8) thick

3 lifting lugs (two per side); (see Figure 12)

4 three stiffening rings, 22 (7/8) x 63 (2 1/2)

5 nameplate [see Figure 2 b)]

6 plug (far end); [see Figure 10 c)]

7 hex-head nut to suit the set screw (two required)

8 setscrew, [see Figure 14 d)]

9 handle; 3/4” NB schedule 40 steel pipe

Other than pregsure envelope thickness, the dimensional tolerances are + 1,6 (1/16) unless otherwise indicated«#
tolerances are - 2°.

ngular

Optionally, a n@dmeplate backing plate may be welded to the head and have the nameplate welded to the backing plate.

For a cylinder fpbricated using the spiral process, the spiral weld shall start 50 (2) below the horizontalcentreline.

Modify half cogyplings as shown in Figure 9 c¢) or 9 d) prior to installation as shown in Figure 16.c)‘and 10 f). Chg
half-coupling thread after welding.

1 1/2” 11-1/2 NPT plug and plug coupling may be used as an alternative to the 1" 11-1/2 NPT plug and half coupling|

For typical components and weld details, see Figures 1 c), 2b), 9, 10 c¢), 10 f), 12 b) and 16.
A straight skirt [see Figure 13) may be used on the cylinder plug end in lieu of the €onical 20° tapered skirt shown.

The valve protdctors shall be fabricated of 6 (1/4) material unless otherwise indicated.

@  OQverall bogly length.

b Seam to sgam length.

€  Drill four weep holes per skirt, & 13 mm (1/2 in) drilled equally.§paced on centrelines.
d  Butt weld, $ee Figure 1 c).

€  Valve protgctor location (see Figure 11).

f Optional nlmeplate backing plate weld.

9  Drill @13 (1/2).

Figure 11 (continued)

se the
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Dimensions in millimetres
(Dimensions in inches in parentheses)

3 (1/8)2
3 (1/8)
185 (7 1/4)
51 (2)
N
6 (1/4)° < \q)\\x\
N
\ ™
\\ )/
g /16) S
R()'\% {2k \ < =
\ N
$38 (11/2) \ o| v
| n| o
\ ©
'\
S |
15
4w
M Zs)
C
146 (5.37%) °
6 45° (2o 1 1/2)

'; 9,5 (3/8)

a) 48G cylinder lifting lug

Figure 12 — Lifting lug details
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a
b

C

56

Full penetr
Typical exd
Lifting lug

Dimensions in millimetres
(Dimensions in inches in parentheses)

172 x 25 (6 3/4 x 1)

51 (2)
W
o
N
) VAP
8 \
re26 {2k 5/ \ _
Tl S
! S| =
38 (11/2) \ ol v
| in|
1 °
|
N
R
<
133 (5 1/4) 6 (1/)

b) 48X and 48Y cylinder lifting lug detail

htion from both sides of the stiffening rings. Typieal for all stiffeners.
ept where shown otherwise.

ases shall lie within + 3 (1/8) of the horizontal plane passing through the cylinder centre line.

Figure 12 (continued)
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Dimensions in millimetres
(Dimensions in inches in parentheses)

El

+26 +1
3804 -3 (149 3/4 —1/8)

+6 +1/k +6 +1/4
63 -2 (2 172 —1/16) 13 -2 (1/2 —1/16)
425 ( +1)"
3728 0 W6 3/4 0
3711 (14 5/8) 2 985 +10 (117 1/2 +3/8)¢
527 (20 3/4) 965 +6 (38 +1/4) 965 +6 (38 +1/4) 2
1 __
g il '\FZ N 4
% V4 \
— ?1 3 2 \ —
~ il > o 3 \ ~
= / + M =
Al 3 : _3 j | =
—T % R S |H_ B
S \ B2t )| = I
~N \—»-—— 2 2 o (// ~N
s \ = s B /s
\ s L
PN " %
= 32 (11/4)
S| 16 (5/8) 6 l1/4) / 16 (5/8)
© IR
A
& d

PO
3 1170]
V

Figure 13 — 48Y cylinder
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Key

1 17 valve, see Figure 16; for location of valve, [see Figure 10 f)]
2 straight or tapered skirt 16 (5/8) thick

3 lifting lugs (two per side), (see Figure 12)

4 three stiffening rings, 22 x 63 (7/8 x 2 1/2)
5 nameplate, [see Figure 2 b)]
6 plug (far end), [[see Figure 10 c)]

Other than pressure envelope thickness, the dimensional tolerances are + 1,6 (1/16), unless otherwise indicated. Angular
tolerances are + 2.

ne.

Modify half coyplings as shown in Figure 9 c) or 9 d) prior to installation as shown in Figure 10 c) and 10 f),.Ch3gse the
half-coupling tHread after welding.

1 1/2” 11-1/2 NPT plug and plug coupling may be used as an alternative to the 1" 11-1/2 NPT plug and half’coupling|
For typical components and weld details, see Figures 1 c), 2 b), 9, 10 ¢), 11, 12 b) and 16.
A 20° tapered gkirt (see Figure 11) may be used on the cylinder plug end in lieu of the straight skirt’shown.

Optionally, a n@dmeplate backing plate may be welded to the head and have the nameplate welded to the backing plate.

a8  Overall length.

b Overall bogy length.
C  Seam to sgam length.
d

Drill four weep holes & 13 (1/2) equally spaced on the centre line.
€  Butt welds] see Figure 1 c).
Valve protlctor location: see Figure 11.

9  Optional nameplate backing plate weld.

Figure 43 (continued)

58 © I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=1c5bea68e4a4f5024e72a77c193c18e7

