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reword

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.
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Introduction

Cylinders can contain a wide variety of gases, and identification is of paramount importance. It
could be desirable to identify not only the type of gas or liquid contained in the GC, but also such
details as the filling station where the cylinder was filled, the batch of cylinders filled and the date
the cylinder was filled.

Various methods and technologies such as physical identification through indentation; paper, card,
metal and plastic labelling; colour code identification; bar coding and, in some circumstances, vision
systems are already used to make or assist such identifications.

The technplogy of radio frequency identification (RFID) involves a reader/interrogator rstafion
that transmits a predetermined signal of inductive, radio or microwave energy to one,'or mfany
transponders located within a read zone. The transponder returns the signal in a modified form to|the
reader/int¢rrogator and the data are decoded. The data component in a portable gas orliquid cylirjder
environment provides the basis for unambiguous identification of the transpondep and also [can
provide a medium for a bi-directional interactive exchange of data between the.reader/interrogator
and transponder. The signal can be modulated or unmodulated according to architecture of the system.

Recently, RFID has started using new, higher frequencies called ultra high-frequency (UHF). These
higher frequencies facilitate a faster reading and writing process and deliver longer reading/wrifing
distances. [[herefore, the UHF band frequency has been included in this part of ISO 21007. The aith of
this part of ISO 21007 is to provide the data structure respectivelysuitable for all frequency bands
including UHF.

In many cases, it is necessary or desirable to use one air carrier frequency and protocol; however,
this will ngt always be the case. Within a global market, different applications could require diffefent
solutions fpr the carrier frequency (e.g. reading distan¢e and velocity) and protocols (e.g. secufity,
company rle).

However, there is benefit in using a standard common core data structure that is capable of upwdrds
integratior] and expandable from the simplest low-cost cylinder identification system to more complex
functions. Puch a structure will have to be flexible and enabling rather than prescriptive, thus enabfing
different systems degrees of interoperability within and between their host systems.

The use df Abstract Syntax Notation One (ASN.1, as defined in the ISO/IEC 8824 series) ffom
ISO/IEC 8824-1 as a notation to §pecify data and its associated Packed Encoding Rules (PER) from
ISO/IEC 8825-2 is widely used and gaining popularity. Its usage will provide maximum interoperabllity
and conformance to existing standards and will meet the specifically defined requirements for a genferic
standard mpodel for gas cylinder identification in that it

— enables and uses eXisting standard coding,
— is adaptable and‘expandable,

— does nptinclude unnecessary information for a specific application, and

— has a minimum of overhead in storage and transmission.

RFID standards other than ASN.1, for definition of frequencies and protocols, have been developed
within recent years [see ISO/IEC 18000 (all parts)].

ISO 21007-1 provides a framework reference architecture for such systems. This part of ISO 21007 is a
supporting part to ISO 21007-1 and provides a standardized yet flexible and interoperable framework
for numbering schemes. This part of ISO 21007 details individual numbering schemes within the
framework for the automatic identification of gas cylinders.

Central to the effective use of many of the constructs is a structure to provide unambiguous
identification. This part of ISO 21007 provides a standardized data element construct for the automatic
identification of gas cylinders.
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The inconvenience of such a flexible concept is that a large storage memory is needed, particularly if a
large amount of information has to be stored and read directly from the RFID tag.

The following two alternatives could be used to address this issue:

— limit the information directly accessible on the RFID tag and obtain the additional information from
the host (ERP system);

— use afixed data structure and length as shown in Annex E, as this can minimize the storage demand.

This part of ISO 21007 is intended to be used under a variety of national regulatory regimes, but has
beepwittenso-thattissuitablefor appHeationof-the HN-Mod sttationst-Attentiqn is drawn
to requirements in the relevant national regulations of the country (countries) where the'¢yllinders are
intgnded to be used that might override the requirements given in this part of ISO 21007. Where there
is any conflict between this part of ISO 21007 and any applicable regulation, the regulatiion always
takes precedence.

..... a NMaoda BIP
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Gas cylinders — Identification and marking using radio
frequency identification technology —

Part 2:

Numbering schemes for radio frequency identification

1 (Scope

Thip part of ISO 21007 establishes a common flexible framework for data structure to [enable the
ungdmbiguous identification in gas cylinder (GC) applications and for other Cemmon dath elements
in this sector.

Thip part of ISO 21007 enables a structure to allow some harmonization between differept systems.
However, it does not prescribe any one system and has been written in7@ non-mandatory styje so as not
to make it obsolete as technology changes.

Thg main body of this part of ISO 21007 excludes any data elemeénts that form any part of trjnsmission
or sftorage protocols such as headers and checksums.

For|details on cylinder/tag operations, see Annex A.

2 |Normative references

The following documents, in whole or in part, are normatively referenced in this documgnt and are
indispensable for its application. For dated references, only the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.
[SO|3166-1, Codes for the representation of names of countries and their subdivisions — Part 1: Country codes
[SO|13769, Gas cylinders — Stamp marking

ISOfTR 17329, Gas cylindexs — Identification of gas cylinder manufacturer marks and their assigned radio
frequency identificatioA-(RFID) codes

[SO| 21007-1:2005, Gas cylinders — Identification and marking using radio frequency idpntification
technology — Part1: Reference architecture and terminology

ISOYIEC 8824<1:2008, Information technology — Abstract Syntax Notation One (ASN.1): Spedification of
basjc notation — Part 1

ISOVIEC 88258-2 Infnrmnfinn fpr'hnnlngv — ASN 1 pnr‘nrling rules: anpr'ifir'nt‘inn nf Packed Enc 7d1'ng Rules
(PER)

ISO/IEC 18000-6, Information technology — Radio frequency identification for item management —
Part 6: Parameters for air interface communications at 860 MHz to 960 MHz General

3

3.1

Terms, definitions and numerical notations

Terms and definitions

For the purposes of this document, the terms and definitions given in [ISO 21007-1 and the following apply.

© ISO 2015 - All rights reserved
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3.1.1
bit rates

number of bits per second, independent of the data coding

3.1.2

carrier frequency
centre frequency of the downlink/uplink band

3.1.3
construct

one or more primitive constructs to form an ASN.1 message

3.14
data codir
coding that

Note 1 to {

NRZ and NRZ1.

3.1.5
modulatio
keying of
methodolo

3.1.6
octet
set of eight

3.1.7

power limjits within communication zone

limits that
in front of

18
determines the baseband signal presentation, i.e., a mapping of logical bits to physical sig

ntry: Examples are bi-phase schemes (Manchester, Miller, FM0, FM1, differeatial Manches

n
the carrier wave by coded data described in accordance with commonly underst
bies (amplitude shift keying, frequency shift keying)

binary digits (bits)

determine the minimum and maximum values of incident power referred to a 0 dB ante
he tag

hals

Ler),

ood

nna

Note 1 to erftry: These two values also specify the dynamic range of the tag receiver. Power values are measired

without any

3.1.8

additional losses due to rain or misalignment.

registrati

organizati¢n entitled to issue and keep track of issuer identification

Note 1 to enftry: For examples, see Annex B.

3.19

tolerance pf carrier frequency
maximum Heviation of the carrier frequency expressed as a percentage

3.2 Numerical notations

n body

The numer

ical notations used in this part of ISO 21007 are as follows:

— decimal (“normal”) notation has no subscript, e.g. 127;

— hexadecimal numbers are noted by subscript 16, e.g. 7F1¢;

— binary

numbers are noted by subscript 2, e.g. 011111115.

© ISO 2015 - All rights rese

rved


https://standardsiso.com/api/?name=ac2216239b368cce97b1c98659a33262

4

4.1

IS0 21007-2:2015(E)

Data presentation

General requirements

The data element construct determined in this part of ISO 21007 is an “enabling” structure. It is designed
to accommodate within its framework, data element constructs for a variety of GC applications,
from simple GC identification to more complex transactions with a wide variety of uses, and to allow
combinations of data elements to be used in a composite data construct. It is designed to allow as much
interoperability of the data elements within an electronic data interchange/electronic data transfer
(EDI/EDT) environment as is possible and has to provide a capability for a significant expansion of the

number of GU applications 1n the ruture.

Thip part of ISO 21007 takes cognizance of and accommodates the operation of systems ¢f different

cappbilities and will enable within its structure the interoperability of one transpon
couptry, even though the operator systems themselves may be significantly differerit, so lo

ler in any
ng as there

is alcommon air interface (at reference point Delta) and protocol. Even where‘\information has to be

collected by a separate interrogator because air carrier compatibility does rot exist, the
collected is in a commonly interoperable format and so may be used accurately and effecti

an

Thd

trapsfer of ASN.1 data schemes. It is also the purpose of this parfof ISO 21007 to determine

will

Exc

identifies the context of the message. This part of [SO, 21007 determines that in GC applicat

ach
ISO

The
be
reg

4.2

Wh
mes
leng

primitive message.

4.3
Thd
Wit

EDI/EDT environment.

data element structure defined in this part of ISO 21007 specifi€s the general presentati

be used for data transmission in GC applications.

uding transfers in a predefined context, the first leyelof identification required in ASN.

eved by using an object identifier that shall be determined in accordance with an arc det]
IEC 8824-1:2008, Annex B.

objective of this part of ISO 21007 is therefore to establish a basis where the message
dentified simply by reference to the:relevant standard and without the requirement

ASN.1 messages

ere there is a simple message where no further subdivision according to ASN.1 rules is p
sage is called an ASN.1\“primitive message”. Such messages will have only one identif
rth statement. The GClidentification structure defined in ISO 21007-1:2005, Clause 3 i

Message'identification requirements
data censtructs shall conform to ISO/IEC 8824-1.

h the exception of transfers in a predetermined context (see 4.4):

data once
Fely within

n rules for
how ASN.1

| messages
ions this is
ermined in

can always
of central

stration authorities (except where these are specifically required in the referred-to docyment).

bssible, the
cation and
5 an ASN.1

— All GC standard ASN.1 messages shall commence with a unique object identifier that shall be
determined in accordance with the arc 2 (joint ITU-T), followed by the object class indicating a

standard arc 0, followed by the reference to the standard:

{ITU-T)(2) standard(0) standardxxx(yyy) }

Where the data content relates to standards produced by other identified organizations, they shall
commence with a unique object identifier that shall be determined in accordance with the arc 2
(joint ITU-T), followed by the identification of an identified organization arc 3, followed by the
identification of the identified organization (as provided in Annex B), followed by the object class

indicating a standard arc 0, followed by the reference to the standard:

{ITU-T(2) identified-organization (3) organization-identity(xxx) standard(0) standardxxx(zzz) }
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4.4 Predetermined context and the use of packed encoding rules

Where the context of a transfer is known, the data constructs determined in this part of ISO 21007 may
be assumed to be in accordance with the rules determined in ISO/IEC 8825-2.

Inrespectofanyidentification of anitem using an ISO ASN.1 message, the data necessary for unambiguous

identificati

4.5 Sam
The ISO co

The predeflermined GC context follows:

5 Gasc

5.1 Gen

The gener3
elements t

Each of thdg
a)
b) thelen

the da

This parto
2, which uft
and a lengt

on shall reside on the on-board equipment associated with the item being identified.
ple GC data structure constructs
mplete ASN.1 format is as follows:

octet 0 |octet1 |octet2 |octet3-4 octet 5-xx

0216 2016 0016 ISO standard reference  |GC identification structure

octet 0-yy

GC identification structure

ylinder identification structure (variable)

eral requirements

| requirement of the structure proposed shall be:that it is constructed from one or more ¢
form an ASN.1 message.

se data elements shall be preceded by 2 octets that identify
a scheme identifier (also referred to.as DSI), and

gth of the data field.

|Data scheme identifier (1,0ctet) |Ler1gth of data field (1 octet) |Data field |

F1SO 21007 has been designed by adopting the principles of ISO/IEC 8824-1 and ISO/IEC 88
ilize octets (bytes)of-data elements to provide an application identifier, a coding ident
h/use identifierdn;an “abstract syntax notation” for “open systems interconnection”.

By adopti

data elemept length/indicator, the flexibility is provided for data elements of any length to be suppor
This data sfructuresstandard is itself given a migration path so that as technological developments al
further cagabilities, subsequent standards may provide additional data fields for use in all or some sed
specific applications while maintaining the upwards compatibility from and to this part of ISO 21007.

g the ISO/IE€-8824-1 and ISO/IEC 8825-2 abstract syntax notation with the inclusion

lata

25-
fier

pf a
ted.
low
tor-

The structure enables the chaining of multiple data elements from different application sectors to build
complex data element constructs. For example, a GC identification shall be followed by an ISO country
code, or perhaps a GC identification followed by a transient data set of the current contents, fill date and
location followed by a country identifier, etc.

It is expected that several data element structures will start with a GC identification data element.

© ISO 2015 - All rights rese
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5.2 Data structure construct

5.2.1 General

The data structure construct is as follows:

Data scheme Length of data Data field Data scheme Length of data Data field
identifier field identifier field

5.2.2 Data scheme identifier (DSI)

The octet used for the data scheme identifier shall be used to identify to which of the standprdized GC
coding scheme data formats the data element construct conforms.

Each number issued shall be supported by an ISO format standard detailing the.data scheme that is to
be ysed within that format.

NOTE Clause 6 details the initial list of primitive data scheme allocations.

5.2{3 Length

The length octet shall determine the number of octets in the subsequent data fields. It shall pe a length
ind]cator as defined in ISO/IEC 8825-2.

For|coding, this field will be kept to less than 127, i.e, 1-byte length is expected. For congtructs, the
exteénsion bit may be used to signify a 3-byte length indicator.

5.2}4 Data field

The data field shall follow the number of octeéts of data that comprises the data field as detprmined in
thelprevious octet.

The data structure of the data field-shall be defined in a series of standard data formats [issued and
publlished by the gas cylinder data“scheme issuing authority and forming subordinate stpndards in
support of this part of ISO 21007

Thip field may also contain(conistructs of primitives as defined in ISO/IEC 8824-1 and ISO/IE[C 8825-2.

6 |Gas cylinderddentification data schemes (variable)

6.1 Generalrequirements

The essence of the general requirement of GC systems is constructed around a basic core unpmbiguous
identiffeation. This GC identification numbering scheme provides a “fixed” core unpmbiguous
identification element.

It is envisaged that this core element of unambiguous identification will form the first data set of one or
many data sets in a GC environment using data structures that comply with the structure established
in ISO 21007-1.

Either data scheme “01” or data scheme “02” shall be used in accordance with 6.2 or 6.3, respectively. In

addition, data schemes “10”, “11”, “12”, etc., may optionally be used (see Table 1).

This data structure is designed to be used not only as a form for simple GC identification, but to form the
GC identification element of all standard GC messages where GC identification is a component. To this
extent, while this part of ISO 21007 has been primarily designed for use in a transponder/interrogator
environment, it is expected that other GC systems, while they use different transmission media and
effect similar data exchanges, shall adopt this standard numbering scheme.

© IS0 2015 - All rights reserved 5
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Table 1 — GC primitive data scheme identifiers

Data scheme number Data scheme identifier GC data scheme
0 4016 Non-standard scheme
01 4116 GC numbering scheme (binary)
02 4216 GC numbering scheme (ASCII)
10 4A16 GC manufacturer information
11 4B16 GC approval information
12 4C16 GC package information
13 4D16 GC content information
14 4E16 GC commercial product information
15 4F 16 GC production lot information
16 5016 GC accessories inforniation
20 5416 GC acetylene-specifics

This compgct numbering data scheme can be replaced or combined with a more versatile identifica
scheme allowing the use of existing non-numeric gas cylinder identifications. This altermate
unambigugus identification data set will be given the DSI appellation: data scheme “02”.

Other data|schemes concerning the package and content-af gas cylinders proposed in 6.4 to 6.11 proy

capability for other applications that simplify GC identification.

The data gcheme identifier (DSI) is described in Table 1; the length is the number of bits of

informatiop field. 6.2 to 6.11 give some examples for the content of these data schemes. 6.2 and

describe the minimum definition for the unique identification number of a GC. The choice is betwe
binary (6.4) and an ASCII (6.3) version. Al other definitions in 6.4 to 6.11 are optional.

Data scheme identifier | Length Information field/data scheme

,

Info 1

Info2 |Info3

Figure 1 — Flow chart for principles of 6.2 to 6.11

Fion

ride

the
6.3
bn a

6.2 Data scheme “01”: numbering (binary)

6.2.1 General

If data scheme “01” is used, the unique number shall be coded in binary format as indicated below.

The format provides a transponder code mandatory field providing specific adaptation to the

requirements for GC identification in the GC environment.

The code length is 64 bits or more and will be preceded by 2 octets that identify, respectively, the GC
DSI (i.e. 4116 primitive) and the code length in octets (i.e. 0816 or more).
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The data scheme “01” structure is as follows:

IS0 21007-2:2015(E)

Data scheme identifier

Length

Unique number data field

4116

0816 or more

The third field contains the GC unambiguous identification number.

The following structure details the elements and content of the unambiguous data structure and is to
be read in conjunction with the notes shown following the structure.

To allowa Iargn number of unique r‘y]indnr‘ numbers the unique number data field sha

follpwing structure:

I have the

[SO[3166-1 issuer country code Registration body

Issuer identifier |Service number/unique

number

6.2)2 Issuer country code

The issuer country code as specified by ISO 3166-1 is as follows:

e.g.] 276 for Germany.

6.2{3 Registration body

e.g.| 02 for EIGA (see Annex B).

6.2/4 Issuer identifier

Bits Variables Type
(binary 0-4 095) 12 4096 Binary
The registration body is as follows:
Bits Variables Type
(binary 0-15) 4 16 Binary
The issuer identifier is as-folows:
Bits Variables Type
(bimary 0-16 772 215) 24 16 772 216 Binary

e.g.| 123 forgas supplier 123.

6.2{5."“Unique number

A unique number within each country specified by ISO 3166-1 shall be allocated by a registration body

(see Annex B).

Bits

Variables Type

(binary 0-16 772 215 or more)

24

16 772 216 or more |Binary

e.g., 12345678.

6.2.6 Conclusion

In the above example, the minimum information for the gas cylinder would be:

2760212312345678.

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=ac2216239b368cce97b1c98659a33262

IS0 21007-2:2015(E)

6.3 Data scheme “02”: numbering (ASCII)

6.3.1 General
If data scheme “02” is used, the unique number shall be coded in ASCII format as indicated below.

The format provides a transponder code mandatory field providing specific adaptation to the
requirements for GC identification in the GC environment.

The code length is 40 bits plus unique string length and will be preceded by 2 octets that identify,
respectively, the GC DSI (i.e. 4214 primitive) and the code length in octets (i.e. 0514 plus string length).

The data s¢heme “02” structure is as follows:

Data scheme identifier |Length Unique number data field

4216 0516 + string length

The third fjeld contains the GC unambiguous identification number.

The followfng structure details the elements and content of the unambiguous-data structure and is to
be read in fonjunction with the notes following the structure.

The uniqu¢ number data field is as follows:

ISO 3166-1|issuer country code Registration body |Issuer identifiets |Service number/unique number

6.3.2 Issuer country code

The issuer [country code as specified by ISO 3166-1 is.ag’follows:

Bits Variables Type
(binary 0-4 095) 12 4096 Binary
6.3.3 Registration body
The registrration body is as follows:
Bits Variables Type
(binary 0-15) 4 16 Binary
6.3.4 Isquer identifier
The issuer [identifier is as follows:
Bits Variables Type
(binary 0-16 772 215) 24 16 772 216 Binary

A unique number within each country specified by ISO 3166-1 shall be allocated by a registration body
(see Annex B).
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6.3.5 Unique string

A unique string provides a unique service/number issued by the operator. Strings should include
alphanumeric characters only, excluding accented characters or special symbols such as “-” or blank [i.e.
26 roman uppercase alphabetic letters (A to Z) plus 10 (0 to 9) numeric characters] and shall be as follows:

Bits Variables Type
(8 bit characters ASCII string) 96 2176 782 336 or more ASCII

6.3.6 Conclusion

Thip concept would deliver a similar minimum data field as defined in 6.2, but could have AJCII strings
at the end. An example would be:

276(02123ABCDEFGH.
6.4 Data scheme “10”: cylinder manufacturer information (optional)

6.4{1 Overview

6.2|and 6.3 provide examples for the minimum identificationofa gas cylinder. Typically,|additional
infdrmation is provided as outlined below.

6.4{2 General

Dath scheme “10” determines the form of the data(field content, for GC identification for DSI 10 of
[SO|21007-1. The data scheme “10” structure is as.follows:

Dafla scheme identifier Length Cylinder manufacturer information datq field

4A1e 4016 or more

Thip part of ISO 21007 defines the content for the third field as the following:
— |the cylinder manufacturersidentification number;
— |the manufacturing serialnumber of the cylinder.

The following structur@ details the elements and content of the data structure and is to|be read in
conjunction with themotes following the structure.

The cylinder manufacturer information data field is as follows:

Manufacturer code |Manufacturer serial number

6.413 < Manufacturer code

To allow this small binary structure, codes for the different manufacturers were developed. See
ISO/TR 17329 for these codes.

Bits Variables |Type Default value
(binary 0-131 071) 17 131 072 Binary 0

NOTE In addition, although it is 16 bit by ISO standards, this field is extended to 17 bits to allow the code to
designate the country.

16]15|14|13]12]11|10] 9|8 7|65 |4|3]|2]|1]0

Manufacturer of cylinder
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6.4.4 Manufacturer serial number

The manufacturer serial number is an alphanumeric field allocated by the manufacturer and readable
on the cylinder in accordance with ISO 13769.

Bits Variables Type
(8 bit characters ASCII string) 48 or more |2 176 782 336 or more ASCII

Strings should include alphanumeric characters only, excluding accented characters or special symbols
such as “-” or blank [i.e. 26 roman uppercase alphabeticletters (A to Z) plus 10 (0 to 9) numeric characters].

The recomlrnended length of this DSI unique data element is 64 bits (with a 6-character manufactlllrer
serial numper) or more.

6.5 Dat3a scheme “11”: cylinder approval information (optional)

6.5.1 Gepneral

Data scherphe “11” determines the form of the data field content, for GC identification for DSI 1|l of
ISO 2100741

The data s¢heme “11” structure is as follows:

Data scheme identifier |Length |Cylinder approvalinformation data field
4B16 1016

The third fjeld contains information about the countries where the cylinder is approved.

The followjing structure details the elements and cohtent of the data structure and is to be reafl in
conjunctioh with the notes following the structure;

The cylinder approval information data fieldis.as follows:

ISO 3166-1 Type approval
country-code

6.5.2 Country code

The countily code specifiedby'ISO 3166-1 is as follows:

Bits Variables Type
(binary0-65 535) 17 65536 Binary

This field ¢ontains the code for the country where the cylinder is approved. ISO 3166-1 provides|the
900 to 999Lcades range for private uses In the context of this International Standard 9004gisresenved
to indicate a European approval, 90119 to 99919 can be used to build private groups of countries, for
cylinders having several approval stamps and not a European approval.

The recommended length of this DSI unique data element is 16 bits.
6.6 Data scheme “12”: cylinder package information (optional)

6.6.1 General

Data scheme “12” determines the form of the data field content, for GC identification for DSI 12 of
ISO 21007-1.
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The data scheme “12” structure is as follows:

Data scheme identifier
4C16

Length
4416

Cylinder package information data field

The third field contains the water capacity, working pressure, tare weight and last test date of the cylinder.

The following structure details the elements and content of the data structure and is to be read in
conjunction with the notes following the structure.

The r‘y]indpr pm‘kngp information data field is as follows:

6.6

Thd
ISO

Nury
isc

Thd
of t

EX/

rep

6.6

Thd
ISO

Water capacity |Working pressure Tare weight Last test date

2  Water capacity (1)

water capacity is a numeric field indicating the water capacity, in litres, in accorg
13769 in a specific compact decimal floating point coding:

Bits Variables

(float) 12

Type
Real

hbers are noted as x x 10¥ with x ranging from 0 to 255 and’y ranging from -7 to +7. The
pded as follows.

8 most significant bits (0 to 7) are used for the maftissa (x) coded in binary, bit 8 is used

e exponent (0 = +, 1 = -), and the 3 least significant digits are used for the exponenty (pd
\MPLE
1lofolaFol1[1]1]1]ofo]1
X + y
Fesents 151 x 10-1, or 15,1 intdecimal (10010111, = 1511¢)

3 Working pressure\(bar)

working pressure-is a numeric field indicating the working pressure, in bar, in accor
13769:

6.6:4-0) Test pressure (bar)

Bits

Variables

Type

(float)

12

Real

lance with

12-bit field

for the sign
wer of 10).

lance with

The working pressure is a numeric field indicating the working pressure, in bar, in accordance with

ISO 13769:

Bits

Variables

Type

(float)

12

Real

© ISO 2015 - All rights reserved
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6.6.5 Tare weight (kg)

The tare weight is a numeric field indicating the tare weight, in kilograms.

Variables
12

Bits
(float)

Type
Real

6.6.6 Last test date

The last test date is a numeric field indicating the last test date of the cylinder:

The date if
used to co
binary (1t

EXAMPLE

represents

The length|
6.7 Dats

6.7.1 Ge|

Data scher
ISO 21007-

Data schenpe “13” structure is as follews:

The third fi

The follow]
conjunctio

Variables
24

Bits
(date)

Type
Date

coded as YYYYMMDD, on a 24-bit data structure. Bits 19 to 23 (5 least significant bits)
le the day number in binary (1 to 31), bits 15 to 18 are used to code thelimonth numbg
p 12) and bits 0 to 14 are used to code the year in binary.

olofofof1|1][1|1]1]ofofr]a]1|1]o]1]1}aPi]1][1]0]0
Year: 1999 Month+07’ |Day: 28

the 28th of July 1999.

of this DSI data element is 60 bits (3C1¢).

1 scheme “13”: cylinder content information (optional)

neral

he “13” determines the form of the data field content, for GC identification for DSI 1
1.

Data scheme identifier
4D16

Length
2816

Cylinder content information data field

jeld containsthe content UN number code and the fill date of the cylinder.

ing structure details the elements and content of the data structure and is to be rea
h with'the notes following the structure.

are
rin

B of

1 in

The cylind

rcontantinformation data fiald ic ¢ fallavac:
55T WSt

ST ot It I o Irrorc rorrorortor rrerer

Content code (UN number) |Fill date

6.7.2 Content code

The content code is an alphanumeric field containing the UN number code for the content of the cylinder:

12

Variables
65 636 or more

Bits Type

Binary

(binary 0-65 535) 16 or more
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3 Fill date

The fill date is a date field indicating the date the cylinder was filled (see 6.6.6 for date coding):

Variables
24

Bits
(date)

Type
Date

The length of this DSI data element is 40 bits (281¢) or more.

6.8

Data scheme “14”: commercial product information (optional)

6.8

Dat
ISO

The

Thd

Thd
con

Thd

6.8
Qu

1 General

21007-1.

data scheme “14” structure is as follows:

Data scheme identifier |[Length Commercial product information data
field
4E16 4816 or
more

following structure details the elements and comtent of the data structure and is to
unction with the notes following the structure.

commercial product information data field\is as follows:

| Quantity | Qurantity unit | Product ID

2 Quantity

ntity is a numeric field containing the quantity of product (gas) sold with the cylinder:

Variables
4096

Bits
12

Type

Binary

(binary-0=~4"095)

h scheme “14” determines the form of the data field content, for GC identification fol

DSI 14 of

third field contains the commercial product ID and, optionally, lot number and expiration date.

be read in

S quantity

6.8{3 Quantity unit code
Qudntity unit’ code is a numeric field indicating the engineering unit used for the previot
(se¢ Annex C):
Bits Variables Type
(binary 0-4 095) 12 4096 Binary

6.8.

4  ProductID

Product ID is an alphanumeric field (5 characters or more) referencing the commercial product sold
with the cylinder:

Variables
2176 782 336 or more

Bits Type

ASCII

(8 bit characters ASCII string) 40 or more

© ISO 2015 - All rights reserved
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Strings should include alphanumeric characters only, excluding accented characters or special symbols
such as “-” or blank [i.e. 26 roman uppercase alphabeticletters (A to Z) plus 10 (0 to 9) numeric characters].

The length of this DSI data element is 64 bits (4016 or more).
6.9 Data scheme “15”: production lot information (optional)

6.9.1 General

Data scheme “15” determines the form of the data field content, for GC identification for DSI 15 of
ISO 210074t

The data s¢heme “15” structure is as follows:

Data scheme identifier Length Lot information data field

4F16 4816 or more

The third fleld contains the commercial product ID and, optionally, lot number and'éxpiration date.

The followjing structure details the elements and content of the data strueture and is to be reagl in
conjunctioh with the notes following the structure.

The lot infgrmation data field is as follows:

Expiration date Lot ID |

6.9.2 Expiration date

Expiration|date is a numeric field containing the expiration date of the cylinder (see 6.6.6 for date codihg):

Bits Variables Type
(date) 24 Date

6.9.3 LotID

Lot ID is ar} alphanumeric field (6_characters or more) referencing the cylinder filling lot identifier:

Bits Variables Type
(8 bit characters ASCII string) 48 or more |2 176 782 336 or more ASCII

Strings shquld include‘alphanumeric characters only, excluding accented characters or special sympols
such as “-” ¢r blankfi.e. 26 roman uppercase alphabeticletters (A to Z) plus 10 (0 to 9) numeric characters].

The length|ofthis DSI data element is 72 bits (4816) or more.

6.10 Data scheme “16”: accessories information (optional)

This data scheme will contain information about accessories with which the cylinder is equipped (valve,
connector, fittings).

6.11 Data scheme “20”: acetylene specifics (optional)

6.11.1 General

Data scheme “20” determines the form of the data field content, for GC identification for DSI 20 of
ISO 21007-1.
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data scheme “20” structure is as follows:
Data scheme identifier Length Acetylene specifics
5416 816

third field contains information about the porous mass for acetylene cylinders.

The following structure details the content of the data structure and is to be read in conjunction with

the
Ace

notes following the structure.

ylpnp cppr‘ifir‘c are as follows:

6.1

Por

Bit
Bit

Thd

Add
oft

7.1

Thd
dec
pro

And
the
Gas

Thi

7.2

Porous mass characteristics

1.2 Porous mass characteristics

bus mass characteristics is a numeric field providing characteristics of the porous mass:
Bits Variables Type
(binary 0-255) 8 256 binary

D (most significant bit) is used to define a non-monolithic/moenolithic attribute of the po
D = 0: non-monolithic, bit 0 = 1: monolithic.

length of this DSI data element is 8 bits (81¢).

itional information can be stored per cylinder package. This is limited only by the stora
e RFID tag and the requirement for the reading/writing speed.

Gas cylinder identification structure (optimized storage size)

General

concept described in ClauSe'6 has the advantage to deliver a very flexible system. Eag
de how much information’ is used and/or stored onto the RFID tag. The standardiz
focol allows each reader;to manage this flexibility.

ther approach is-to use only one data scheme identifier and predefine the following bits

es Association-(JIMGA).

5 will require “translation mechanisms” when trade across different regions/countries is

Data structure construct

rous mass.

be capacity

h user can
bd reading

n detail by

user. Annex E provides such an example for an application from the Japanese Industrial aind Medical

desired.

7.2.

1 General

Fixed-length-data format is a system that accesses the data item of fixed-length-data format. Such a
concept should appear as follows:

©IS
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DSI (fix) Datal Data2 Data3
— _
——
Data items
Format ’
Definition

7.2.2 DSHix)

The DSI identification number defines the storing format of cylinder information and is always'set as
the head of a user memory area.

7.2.3 De]ta item attribute
t

Each data ftem shall define the attribute of item number, item name, data type, data offset, data lerjgth
and default value. Table 2 describes these attributes.

Table 2 — Data item attributes

Attribute Description
Item no. Unique number for every item in a format
Item name Name of a data item is described
Data type ASCII, binary or decimal
Data offset Starting position of a dataitem
Data length Length of a data item
Default value Default value when formatting a tag

Annex E prjovides an example for such structure described in detail.

7.2.4 Remarks

The above{mentioned system will deliver an optimized storage concept.

8 Air interface specifications

8.1 Technical réquirements

RFID systgms4used in the GC sector use different frequencies. GC RFID application standards specify
the use of 4 limited number of air interfaces.

However, where the same frequency is used, the standard air interface parameters are defined in 8.3 to
ensure minimum physical interoperability.

Other parameters listed in 8.3 shall be fully documented.

Standard parameters correspond to layer 1 (physical communication layer) in the OSI convention.
Conformance willallow communication between a standard interrogator and multiple tag/transponders,
provided that the interrogator is driven by appropriate software. However, OSI communication layers 2
and above shall be fully documented for each standard tag/transponder technology.

8.2 Downlink and uplink

Communication for information from reader/interrogator to tag is considered as “downlink”.
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Communication for information from tag to reader/interrogator is considered as “uplink”.

8.3 Standard downlink/uplink parameters

Standard GC parameter sets are as follows:

Carrier frequency 125 kHz 13,56 MHz

Tolerance of carrier frequency f0,0l % (('10wn1ink] *0,01% (dqwnlink)
+3 % (uplink) *1,6 % (uplink)

Modulation ASK ASK

Datja coding Manchester Miller

Power limits within communication zone gz ;l;gggﬁr;/?; i\(t) ;nm gf SZBSSL/:X/?; i(t) ;nm

Bit Fate (kbps) <8 26

Additional carrier frequencies have been developed (see ISO/IEC 18000-6):

Parameter Type A | Type B | Type C
Carrier frequency (MHz) 860-960

Modulation Bi-state Amplitudé Modulated Backscatter | ASK and/or PSK
Uplink Data coding FMO FM(Q or Miller

Bit rate (kbps) 40-160 40-160 40-640

DPFB-ASK

Modulation AM AM SFB-ASK
Dowynlink HR-ASK

Data coding PIE Manchester PIE

Bit rate (kbps) 33 10 or 40 26,7-128

9 [Transponder memory-addressing

9.1 General requirements

Beyjond conformanceyto the air interface specification of this part of ISO 21007 enabling physical
compmunication at.OSI layer 1 to achieve interoperability, RFID systems used in the GC se¢tor should
adopt common, tules for accessing standard GC data sets. A specific concern is transponder/tag
ds, control
e different

5 d 4.4). The
ISO/IEC 8824-1 notion of “message” cannot directly be extracted from actual transponder memory
mappings.

It is proposed, therefore, that interoperability is achieved at interrogator level by software features
(reference point Zeta).

The communication protocol between host and interrogator shall include a layer of “virtual
transponder/tag addressing” that will be transponder/tag independent.

The GC data sets will be accessed at fixed virtual addresses using that protocol. The interrogator
will translate or offset these fixed virtual address access requests into transponder-/tag-dependent
requests at point Delta after identification of the actual transponder/tag technology. This protocol shall
be fully documented by interrogator vendors. Fixed virtual addresses shall be allocated by an issuing
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authority appointed by the standardization authority and will form subordinate standards in support
of this part of ISO 21007.

9.2 Modbus/]JBUS implementation

Annex D provides an example of a framework for implementing a virtual tag addressing area when
using the de facto standard Modbus protocol between the interrogator and a host.

In such a context, it is proposed that for read-only tags, standard GC data sets start at virtual address
0000h, and for read/write tags, standard GC data sets start at address 0040h, leaving room for

icationcontrol headers such as checksums tag manning version contraol etc
communicatd U U —tad ppHg 1 y
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Annex A
(normative)

Technical solution

Companies need to develop their own operational standard when dealing with tagged cylinders.

Thd

following are given as examples of some operational concerns.
The tag could be located on the cylinder shoulder, neck ring, valve guard or any otherswitak
The choice of technology and location can have an influence on the performahee’of the t

The tag and its protection (if relevant) shall be compatible with the intended service con
temperature (including during maintenance if relevant), mechanical impact and load, cor

Care shall be taken that a damaged tag does not result in some illegible data.

New requirements for bulk reading (several RFID tags at_the-same time) need new fi
other energy basis, etc.

lelocation.

hg.

litions, e.g.
rosion, etc.

requencies,

Reading range also should be defined to prevent the reading of the cylinder located beside the “to be

read” container/group of containers.

© ISO 2015 - All rights reserved
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Name
EAN
EIGA
KGS
JIMGA

NOTE

20

Annex B
(informative)

List of codes for registration bodies

A\ny body can apply to ISO/TC 58/SC 4 to be included in this list.
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Unit

Code

kild

gram (kg)

«

no|

rmal” m3 for ideal gas (amount of gasin 1 m3 at 0 °C and 1 013 mbar)

“std

ndard” m3 for ideal gas (amount of gas in 1 m3 at 15 °C and 1 013 mbar)

rmal” m3 for actual gas

ndard” m3 for actual gas

e (1)

ndard” m3 for ideal gas (amount of gas in 1 m3 at 35 °C and 1 013 mbar)

U D WIN =

©IS
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Annex D

(informative)

Host to interrogator to Modbus communication protocol

D.1 Gen

ral

The comm
and one oj
readers arj

D.2 Genleral format of Modbus frames

Command:

Correct an

Error:

D.3 Fun

D.4 Tag

Inication protocol between a host (hand-held computer or fixed field device such as a HLC)
more tag reader is a standard Modbus protocol where the host is the master dnd the|tag
 slaves, identified by a unique address from 00h to FFh.

reader access

| Address Function | Parameters | CRCh | CRCI |
Swer:
| Address Function | Parameters | CRCh | CRCI |
| Address Function+80h | Parameters | CRCh | CRCI |
ction codes
01 and 02 read 1 bit
03,and/04 read 1 word
05 write 1 bit
06 write 1 word
OF write N bits
10 write N words

D.4.1 Modbus slave number access

The first byte at address 8000h is the Modbus address of the device. It can be rewritten using 06
function in single drop (RS 232C) only. The device address is preset by the manufacturer to 80.

Command:

Answer:

22

06 |

80 00 00 New address |

CRCh

| cra |

06 |

80 00 00 New address |

CRCh

| cra |
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D.4.2 Communication parameter register

This 8-bit register at address 7FFBh will be used to set reader communication parameters depending
on the actual physical link used (serial, IrDA). For instance for a serial link, this register could be
used as follows:

Command:

80 06 | 7F FB CB XX CRCh CRCI

The line is immediately reconfigured when the command is executed, without acknowledgement.

CB bits details:

b2 |bl |b0

o
N
o
(@)
o
u
o
~
o
w

|< =mmeme RFU ------ >|< ---Baud rate -—->

—

I R

g 3 | 0 0 0: REU

5 2

S = 0 0 1+ 76 800 bit/s
=9 ~

g £

a = 0 1 0: 38400 bit/s
[ee) Q.

S S )

> s 0 1 1:19 200 b1t/s
) =

i3] -

e 1 0 0:9 600 bit/s
2

5 1 0 1: 4 800 bit/s
Q.

wn

E 1 1 0: 2400 bit/s
D~

— 1 1 1:1 200 bit/s

The least significant octet.inthe word (designated as XX) is ignored.

D.4.3 Reader statusregisters

Tag|reader statuses are available as bit registers at addresses 7FF0h to 7FF7h. Each bit regikter can be
reafl or forced\to control the reader status from the Modbus master.

Sanpple implementation:

ZEEQh Red LED:- 1 =on+0=—off
7FF1h Green LED: 1 =on; 0 = off
7FF7h

D.4.4 Tag operations registers

Tag select is a 16-bit word at address 7FF8h. It can be written using function 06 to execute select tag
and reset operations.

The 8 most significant bits designate tag type, for example:

— 01=tagbrand 1, type 1;
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— 02 =tagbrand 1, type 2;

— auto detection.

For auto detection operation (code 10), actual tag type can be re-read in tag type octet.
The 8 least significant bits are used for detection time out.

Time out parameter values range from 0 to 255 and are multiples of 50 ms if time base is 0, or multiples
of time base.

Time base j the

D.4.5.1 Tag password and new password registers are write-only accessible.

With actudl tag technologies, passwords have indivisible length (32, 56 bits). Only multiple word wjrite
function (Nodbus code 10) with the appropriate field length is available in these registers.

Writing in[password register is equivalent to using the password or login or similar tag-dependent
function.

The tag pagsword register address is 7FEQh, the tag new password‘register is at 7FE1h.

D.4.5.2 Tai serial number and tag identification, when available, are word read-only registerg of
variable lepgth at 7FE2h and 7FE3h, accessible with Modbus 03 or 04 function codes.

D.5 Taglaccess

The tag adflressing area, seen from the protocol;ranges from 0000h to 7CFFh (9k). It may be extended
to upper sdgments above 7FFFF without chahge'in the protocol. The Modbus word functions (03, 04| 06,
10) are avdilable.

Read N Wojrd

|  Adr [ 030r03)] AdrH AdrL 00 NWord | crRch | cral |

Answer:

| Adr | 03"or 04 | AdrH AdrL Nbyte DATA(Nword*2 bytes) | CRCh | CRCl |

Write 1 Ward

D adr | 06 | AdrH AdrL DATA(2 bytes) | CRch | CRal |
Answer:
| adr | 06 | AdrH AdrL DATA(2 bytes) | CRch | cral |
Write N Word
Adr | 10 | AdrHAdrL 00 NWord Nbyte DATA (NWord*2bytes) | CRCh | CRCl
Answer:
| A | 10 | AdrH AdrL 00 NWord | crRch | cral |
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Bitand word level read and write are available, whatever the actual tag memory segmentation technology.
The tag reader performs the necessary tag commands to achieve apparent bit and word operations.

For instance, if a given tag type can be read/written only by “blocks” of 32 bits, the actions performed
by the tag read receiving a “write 1 word” command could be the following:

read one 32-bit tag block into reader memory;
mask 16 unwritten bits and modify the other 16 bits in reader memory;

write modified block into tag memory.

The same logic applies for bit read/write operations in tag registers.
D.§ Error codes

Code Description

01h Invalid function code

02h Invalid address

03h Invalid data

04h Others
D.7 Global reader + tag memory mapping

Address Zone Definition Type

00q0Oh User data Tagmemory area r/w - bitfword
7CHFh User data - -—
7D(0h <RFU>
7DBFh gRFU>
7D(0h Password Login/password w - 64 bits word
7D(€1h New password New password w - 64 blts word
7D(2H Tag SN Serial number (if available) r - word
7DC3tr Tagtb tdentifter {ifavaitabte) T=word
7DC4h <RFU> - -
7DC5h <RFU> - -
7DC6h Modbus version Read Modbus driver version number r - word
7DC7h to 7DCEh Tag driver version Read tag driver active version number 8 r - word
7DCFh <RFU>
7FFOh Reader parameters Specifics: LEDS, buttons, standbyj, ... r/w
7FF7h

© ISO 2015 - All rights reserved
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7FF8h Select tag and reset Type = xxh or 10h (auto detect) r/w - word

7FF9h Time-base Time-base (ms) for time-out r/w - word

7FFAh <RFU> w - word

7FFBh Communication According to CB settings w - word
parameters

-—- w - bit

7FFFh w - byte

8000h Reader slave number r/w - byte

8001h User data -—
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Annex E
(informative)

Data scheme identifier (DSI) definition for fixed length format

E.1—General
E.1]1 Method to identify format ID

Singe each format ID issued by a registration body is unique, the combination of the/organis

ation code

and the format ID should be handled as a unique code. The organization code shall be appli¢d with the
unifjue code issued by the standards organization (ISO or EPC), in accordance with the protojcol-control

(PC]) bits in the UIl memory bank defined by ISO/IEC 18000-6.

E.1{2 List of organization code and format ID

Tabje E.1 lists the definition of format ID in countries or registration bodies.

Table E.1 — List of organization:code and format ID

Registration body Organization Standards FormatID | Formattype | [User area
code organization
JIMGA (Japan Industrial and 456036533 EPCglobal™ 27 Format ver.3 512 bits
Medical Gases Association)
E.2 JIMGA format
E.2{1 General
Thip format is defined by JIMGA as a common format in Japan.
Table E.2 — RF tag required specification
Item Description
Correspondent ISO/IEC 18000-6 Type C (Class1 GenZ conformity)
standard
UIl GRAI96
User memory 512 bits (64 bytes)
Communication |When it is mounted to metal gas cylinder, reading shall be
range available in 2,5 m with the frequency band in Japan.
16-bit data can be written within 1 s from the distance of 1 m
or more.
(For either case, transmitting output is 1 W.)
© IS0 2015 - All rights reserved 27
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E.2.2 List of data items and memory address

Table E.3 — List of data item and memory address for JIMGA format Ver.3

Item no. |Item name Type Offset Bits
1 Reserved Binary 0 16
2 Format ID Binary 16 8
3 GCttasstoptiomat) Bimary 2% 8
4 GC symbol ASCII 32 44
5 GC number ASCII 80 44
6 GC manufacturer code (optional) Binary 128 17
7 Gas kind (optional) Binary 145 15
8 GC owner’s phone number (optional) Decimal 160 37
9 GC expiration date (optional) Binary 192 16
10 GC owner code (optional) Binary 208 19
11 Notice code/“No oil allowed,” toxicity, etc. (optional) Binary 226 11
12 Last pressure retest date of GC (optional) Binary 237 11
13 Fill volume unit (optional) Binary 248
14 Reserved Binary 251
15 Tare weight (optional) Binary 256 16
16 Fill volume (optional) Binary 272 16
17 Fill date (optional) Binary 288 16
18 Fill pressure (optional) Binary 304 12
19 Expiration date of content filled (optienal) Binary 316 16
20 Fill station ship date (optional) Binary 332 16
21 Return due date (optional) Binary 348 16
22 Dealer ship date (optional) Binary 364 16
23 GC delivery date (optional) Binary 380 16
24 Empty GC colleetion date (1) (optional) Binary 396 16
25 Empty GC collection date (2) (optional) Binary 412 16
26 Operataf.code fill in GC delivery date (optional) Decimal 428 12
27 Operator code fill in empty GC collection date (1) (optional) Decimal 440 12
28 (@perator code fill in empty GC collection date (2) (optional) Decimal 452 12
29 GC manufacture date (optional) Binary 464 11
30 GC status, filled/empty (optional) Binary 475 1
31 GC use kind (optional) Decimal 476 4
32 Free area (optional) Binary 480 24
33 Reserved Binary 504 8
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.3 Dataitem 3: GC class (optional)

Classification of gas cylinder is a code for distinguishing a classification of cylinders such as seamless,
welded, brazed, etc.

GC class
Bits |8 bit

7 6 | s | a3 ] 21710

Reserved Claocifianinnl Clacciﬁratinnz

Def]

E.2

hult value: 0016 (Reserved = 0, Classification1 = 0, Classification2 = 0)

Table E.4 — GC class classification value

Class
Type of GC " 5 Conditions
1 |More than 500.1
Seamless 1
2 |Lessthan 5001
1 |[Morethdn 5001
2 Less/than 5001

excluding 2-3 to 2-6
3, |LP gas cylinder from 50 1to 120 1

LP gas cylinder below 501

4 .
excluding 2-5
Welded, cryogenic and brazed 2 - - -
Below 251 (excluding cylinders in
service of hydrogen cyanide, am-
5 |monia, and chlorine,
manufactured after July 1955 and
TP not more than 3.0 MPa)
6 LP gas container for automobile
fuel equipment fixed to vehicles
FRP cylinder among oxygen
FRP 3 1 |cylinder used for domiciliary
oxygen therapy
Othef cylinders unnecessary to 0 0 |-

cohduct retesting

4 Dataitem 4: GC symbol

Ch

racter section of unique identification number of cylinder: Fill in with a space (201¢) if

are

1 =l Ve
IS5 UIdIl O.

Bits Length Type Default
value
(8 bit characters ASCII) 48 6 ASCII 2016 x 6

EXAMPLE

Offset |0-7 8-15 [16-23|24-31(32-39|40-47
Value [(411¢ |4216 |4316 |2016 |2016 |2016
ASCIT  |“A” “B” “c” Space |Space |Space

© ISO 2015 - All rights reserved
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When a unique identification number of cylinder is “ABC65535”, “ABC” + 2016 x 3 are stored.

E.2.5 Dataitem 5: GC number

Number section of unique identification number of cylinder: Fill in with a space (2014) if characters
are less than 6.

Bits Length Type Default
value
(8 bit characters ASCII) 48 6 ASCII 2016 x 6
EXAMPLE
Offset |0-7 8-15 |16-23|24-31|32-39 |40-47
Value (3615 |3516 |3516 [3316 |3516 |2016
ASCII ll6" 115” l15" "3” “5" Space
When a cylinder’s unique identification number is “ABC65535”, “65535” + 2014 are stored.

Default value: 2016 x 6

When regi
to treat daf

EXAMPLE

When a cy
shall be st

E.2.6 Data item 6: GC manufacturer code (optional)

Code of gas

To allow th

In addition

tering the identification number of high pressure gas cylindéts outside of Japan, it is posq

aitems 4 and 5 as one ASCII item with 12 characters.

Item Data item 4 Dataitem 5

Offset 0-7 |8-15(16-23 {24-31|32-39 [40-4740-7 |8-15|16-23 |24-31|32-39 |40-47
Value 5416|3416 |3616 |3916 |3116 |3116° |[3016|5916 {2016 [2016 [2016 [2016

ASCII “T” 1“4”  |“6” “9” “1” 1" “0” |“Y” |Space |Space |Space |Space

linder’s individual identification number is “T469110Y”, “T46911” and “0Y” + 2016

bred.

cylinder manufactuyer:

Bits

Variables

Type

Default value

(binary-0¥131 071)

17

131072

Binary

0

ible

x 4

s, smallbinary structure codes for different manufacturers had to be developed (see Annek C

, although ISO has established the GC manufacturer code as 16 bits, it is extended to 17

bits

for the GC manufacturer code as the code according to the country is included.

16]15]14[13]12]11]10| 98| 7]|6|5]|4]3]|2]|1]0

Manufacturer of cylinder

In Japan, itis possible to use the cylinder manufacturer code issued by JIMGA so that the manufacturer code
for cylinders other than high pressure gas cylinders (LGC vessel, dewar, bucket, etc.) can be registered.

30
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7 Dataitem 7: Gas kind (optional)

the UN number or gas code which is uniquely assigned by JIMGA:

Gas kind |Flag
1 bit

15 bit

UN code or code given by JIMGA
14 bit

Bits

14 [13]12|11]10]9]8|7|6]5]4|3]2]1]0

Def
x:0
y: U
E.2

Phone number of gas cylinder owner: The telephone number is cofisidered as one numeric

ord

EXA

E.2
Exp

Def]

Yea
int

X(O=1)Ty(0=16383])

hult value: x=0,y=0
= UN number 1 = Gas kind code which is uniquely assigned

N number or gas kind code which is uniquely assigned by JIMGA

8 Data item 8: GC owner’s phone number (optional)

br to store the value, the zero (“0”) at the beginning is not registered.
Bits Type Default value
(binary 0-4294967295) 32 Decimal 0

MPLE When the owner’s telephone number is “0Q3~1234-5678", it is registered as 312345678
9 Data item 9: GC expiration date (optional)
iration date of gas cylinder:

GC expiration date

Bits 16 bit

15)14[1312|11]10[ 9 |8 | 7]6| 5 |4[3]2]|1]0

Year (0-127) Month (0-15) |Day (0-31)

hult value: Year=-0, Month =1, Day =1

r: 0 to 99 is~effective range. It is interpreted that 50 or more is in the 1900s and less
he 2000s:

Mo

th\l to 12 is effective range.

h] value. In

than 50 is

Day: I'to s11s effective range.

EXAMPLE

o|1]1]0]1
Day =13

of1]o]o
Month = 4

ofofof1]1]1]1
Year = 15

Date = 13 April 2015

©IS

02015 - All rights reserved
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E.2.10 Data item 10: GC owner code (optional)

Code of gas cylinder owner: Use four-digit code defined by KHK (The High Pressure Gas Safety
Institute of Japan).

GC owner code ASCII Binary
8 bit 10 bit
Bits
18 bit

17|16|1'§|14|1?|12|11|10 9|8|7|6|'§|4|2|2|1|0
S S S S S S S S A S A A S

x =1 Byte ASCII y =(0-1023)

Default value: x =“A”, y =0
x: Alphabet 1 character
y: Numeridal value from 1 to 999

EXAMPLE

oflt|ofof1][1]o]o|ofo]ofo]o]o]o]|o]oPr

x=4C16 y=0116

Owner code = L001

E.2.11 Data item 11: Notice code/“No oil allowed”, texicity, etc. (optional)
Code of Notice/“No oil allowed”, toxicity, etc.:

Notice information code is the guideline number shown in “Emergency measure guideline” edited by Japan
Chemical Industry Association. It is handled as nétice information code by combining notice information
and “No oillallowed”/toxicity information as“No-oil allowed”/toxicity information is also included.

In the case|when there is no applicable item in the guide number of “Emergency measure guideline”,|it is
also possille to use a guide number uniquely defined by the registration body.

Notice code/“No oil allowed”, toxicity, |Flag |Guide number or the guide
etc. number uniquely defined
1 bit |10 bit
Bits
11 bit

10 |ols|7]e6|s5]4]3]2]1]0
x(0-1) |y =(0-1023)

Default value: x=0,y=0
x: 0 = Guide number of Japan Chemical Industry Association; 1 = Guide number uniquely defined

y: Guide number of Japan Chemical Industry Association or guide number uniquely defined by
registration body
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