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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING - PAYMENT METERING SYSTEMS -
Part 41: Standard Transfer Specification

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to techmcal committees;
any IEC National Committee interested in the subject dealt with may part|C|pate n preparatory work.
International, governmental and non-governmental organizations liaising with the |EC also“articipate in this

consensus of opinion on the relevant subjects since each technical i \ ion from all
interested IEC National Committees.

Publications is accurate, IEC cannot be held responsible
misinterpretation by any end user.

transparently to the maximum extent possible in their nationa d real publications. Any divergence between

7) No liability shall attach to IEG dnts or agents including individual experts and
members of its technical c@ t gittees for any personal injury, property damage or
other damage of any nature whais ; ot indirect, or for costs (including legal fees) and
expenses arising out ¢ icatig or refiance upon, this IEC Publication or any other IEC

Publications.

8) Attention is dra
indispensable fo

9) Attention is drawn to ¢he pe

1g text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document:

Draft PAS Report on voting
13/1298/PAS 13/1301/RVD

Following publication of this PAS, the technical committee or subcommittee concerned will investigate the
possibility of transforming the PAS into an International Standard.

An IEC-PAS licence of copyright and assignment of copyright has been signed by the IEC and the STS
association and is recorded at the Central Office.

This PAS shall remain valid for no longer than 3 years starting from 2003-09. The validity may be
extended for a single 3-year period, following which it shall be revised to become another type of
normative document, or shall be withdrawn.
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This Rationalized User Specification is
issued by the NRS Project
on behalf of the
User Group given in the foreword

and is not a standard as contemplated in the Standards Act, 1993 (Act 29 of 1993).

Rationalized user specifications allow user
organizations to define the performance and quality
requirements of relevant equipment.

Rationalized user specifications may, after a certain
application period, be introduced as national standards. /

Amendments issued

since publication

Amdt No. Date

Text affected (A \ X\

1 May

A\
2002 Notice: Informati,on-adB’ed\on\RTS\chnpﬁénce.

Foreword.

Clause 2: uqrrhati(g}efer&nesﬁpdéed.

Klause ;Q\lo\e\aﬁ'dp{d pb\lari?y\abbreviation ‘ED”.

A\

[ 4.3:2: Refereffce to\NRS-009-4-2 changed to

“a0nex\Aof NRS 009%-7. /
— AN

NN

NaSS==

S AN,

NN
UAANNIEANANIN

Amendment 1 wds ¢
submission to the

(Electrotechnical
Private Bag X191
Pretoria 0001

Printe

Standard Transfer Specific

Printed copies obtainable from
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Pretoria 0001

Telephone: (012) 428-7911
Fax: (012) 344-1568

E-mail: sales@sabs.co.za

South African Bureau of Standards

Website: http://www.sabs.co.za

COPYRIGHT RESERVED
d on behalf of the NRS Project in the Republic of South Africa

by the South African Bureau of Standards
1 Dr Lategan Road, Groenkloof, Pretoria
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NOTICE
Revised February 2003

Ll

EEEN|

™

This section of NRS 009-6 specifies requirements that are part of the standard
(STS). The intellectual property rights of the STS are owned by the STS Associatfon.’

ansfer specification

Application for accre i i ompliant with the STS can be made to the

STS Association:
email@sts.org.z@

Amdt 1

Durban
4000
South Africa

Further information concerning the STS Association can be obtained from its website:
http://www.sts.org.za

Amdt 1

' A Section 21 “not for gain” company incorporated in the Republic of South Africa.
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NRS 009-6-6:2002 2

Foreword

This section of NRS 009-6 has been prepared on behalf of the Electricity Suppliers Liaison Committee
(ESLC) and has been approved by it for use by supply authorities in South Africa.

Amendment 1 to this section of NRS 009-6 provides for direct cross-references to NRS 009-4-2, which is
not part of the standard transfer specification. The requirements of NRS 009-4-2 that are relevant to this
section of NRS 009-6 have been included in an annex to NRS 009-6-7.

Amdt 1

NRS 009 is based on Eskom specification MC114, Requirements specificatio
system for electricity dispensing systems, and consists of the following parts
Electricity sales systems:

common vending
e general title

Part 0: Standard transfer specification — Synopsis. (Under consideragtiQn.
Part 1: Glossary and system overview. (Withdrawn, superseded by

Part 2: Functional and performance requirements.
Section 1:  System master stations.
Section 2:  Credit dispensing units.
Section 3:  Security modules.
Section 4:  Standard token trafslatoLs.
Section 5:  Error handling.

Part 3: Database format.
Part 4: National electricity bering standards.
Section 1:  Ndu
Section 2.  Na

Part 5: Testing 0

Part 6:

adter station — Credit dispensing unit (previously NRS 009-3).
ansfer by physical media — System master station — Credit dispensing

gt allocated

Standard transfer specification — Credit dispensing unit — Electricity dispenser —
Categories of token and transaction data fields.

Section 7:  Standard transfer specification — Credit dispensing unit — Electricity dispenser —
Token encoding and data encryption and decryption.

Section 8:  Standard transfer specification — Disposable magnetic token technology — Token
encoding format and physical token definition.

Section 9:  Standard transfer specification — Numeric token technology — Token encoding
format and physical token definition.

Section™§;
Section 6:

Part 7: Standard transfer specification — The management of cryptographic keys.

ISBN 0-626-14112-5
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3 NRS 009-6-6:2002

An amendment to the first edition of this section of NRS 009-6 was submitted by the STS Association in
2002, which was endorsed by a Working Group that comprised the following members:

S J van den Berg (Chairman) Mangaung Municipality
P A Johnson (Project leader) NRS Project Management Agency

V Bissett City of Cape Town

R Devparsad eThekwini Electricity

J O’Kennedy Eskom Distribution

V E Rengecas SABS

M Singh eThekwini Electricity

D W van Reenen City Power Johannesburg
J Westenraad City of Tshwane

A Manufacturers’ Interest Group (MIG) was consulted on the
The MIG comprised the following members:

R Hill Circuit Breaker Industriéd
S Leigh Prism

R Lewis Tellumat SA
F Pucci Schneide

A Stoner Energy

D Taylor Actaris Meas,

The Working Group was agpoi
the following members:

R Wienand(Chairi ) ek vini Metrgpolitan Council, AMEU
M N Bailey @ i i eChnology, Eskom

A J Claasen gineering Standards, SABS
P Crowdy lion Technology, Eskom

B de Jager 2ung Electricity, AMEU

W Dykman ity of Tshwane, AMEU

AHLFo N EU
Technology Standardization, Eskom

J MaChInd e Transmission, Eskom

D M Michie Nelson Mandela Metropolitan Municipality, AMEU
S V Moodley City Power Johannesburg (Pty) Ltd

R van der Riet City of Cape Town, AMEU

J S van Heerden SABS NETFA

D J van Wyk uMhlathuze Electricity, AMEU

Recommendations for corrections, additions or deletions should be addressed to the NRS Project
Manager, c/o SABS, Private Bag X191, Pretoria, 0001.
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NRS 009-6-6:2002 4

Introduction

A variety of proprietary electricity dispensers (EDs) and vending systems have been developed. The
proprietary systems are however not compatible with each other. This gave rise to a definite need among
the major users to move towards standardized solutions in addressing operational problems experienced
where various types of ED and vending equipment have to be operated simultaneously. A standard
transfer specification (STS) was developed that would allow for the application of EDs from any
manufacturer in an electricity sales (vending) system. The STS is specified in sections 6to 9 of
NRS 009-6 and NRS 009-7.

Amdt 1
The physical device used to transport the information from the vending system DNis referred to as
a token. The STS specifies the use of two types token. (see NRS 009-6-8 g({d namely the
disposable magnetic token and the numeric token.
The STS is designed primarily for applications in prepayment electri gre a secure
method for the transfer of purchased electricity units from the cre (CDW) to the ED is
required. However, it also caters for the transfer of units of otherutility o exargple water or gas.
An overview of the component parts of the STS, as specified NRS 009-6, is given in
figure 1.
@en anthdata
\ definitton
NRS/009-6-6
N ad
< I\ NRs009-67 |
v
RS 009-6-8 NRS 009-6-9
en encoding
2 stream v v
\ Physical production
isposable magnetic Numeric token
token technology stack
Technology stack
Figure 1 — An overview of the component parts of the STS
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5 NRS 009-6-6:2002
The STS specifies the following:
a) categories of tokens (NRS 009-6-6);
b) transaction data fields (NRS 009-6-6);
c) encryption algorithm (NRS 009-6-7);

d) token encoding format and physical token definition for disposable magnetic tokens (NRS 009-6-8);
and

e) token encoding format and physical token definition for numeric tokens (NR
Key words

Electricity sales systems; Payment systems; Prepayment; Standard
dispenser; Token.

; Electricity
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7 NRS 009-6-6:2002
SPECIFICATION
Electricity sales systems
Part 6: Interface standards

Section 6: Standard transfer specification/Credit dispensing unit —
Electricity dispenser — Categories of token and transaction data fields

Requirements for applications in the Electricity Supply Industry

1 Scope

9, specifies
of credit and

s V— Part 6: Interface standards — Section 7: Standard

— Electricity dispenser — Token encoding and data

Amdt 1

CtNcity \safes systems — Part 6: Interface standards — Section 8: Standard

Amdt 1
NRS 009-6-9:1997, Electricity sales systems — Part 6: Interface standards — Section 9: Standard
transfer specification/Numeric token technology — Token encoding format and physical token definition.
Amdt 1

SABS 1524-0:1997, Electricity dispensing systems — Part 0: Glossary of terms and system overview.
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NRS 009-6-6:2002 8

3 Terms, definitions and abbreviated terms

For the purposes of this section of NRS 009, the definitions and abbreviations given in SABS 1524-0
apply.
NOTE Throughout this section of NRS 009-6, reference is made to “ED” (electricity dispenser), which is synonymous with

“prepayment meter”.

Amdt 1

4 Requirements

4.1 General

An STS-compliant ED shall be capable of reading and interpreting &
successfully. Where an optional transaction is not implemented in ap/t
token has been rejected.

indiedte that the

4.2 Categories of token

Three categories of token exist, namely:

AN ’ 3
D@ptibwasaction STS-compliant ED ED specific

implementation

s%r elextricity’ units to ED Mandatory Yes

Transferwatef units to ED Mandatory if the ED supports water Yes
metering

Transfer gas units to ED Mandatory if the ED supports gas Yes
metering

Transfer connection time units to ED Mandatory if the ED supports Yes

connection time metering

Transfer currency units to ED Mandatory if the ED supports Yes
currency metering

4.2.2 Non-ED-specific management tokens

The transaction that shall be available using non-ED-specific management tokens is a transaction that
will initiate an ED test. This transaction is intended for use by installation or maintenance personnel.
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9 NRS 009-6-6:2002
4.2.3 ED-specific management tokens

The transactions that shall be available using ED-specific management tokens are listed in table 2.

Table 2 — ED-specific management token transactions

1 2 3

Description of transaction Target user STS compliant ED
implementation

Set maximum power load Installation or maintenance Mandatory

personnel

Clear ED electricity credit Installation or maintenance
personnel

Clear ED water credit Installation or maintenance
personnel

Clear ED gas credit Installation or maintenance
personnel

Clear ED connection time credit Installation or maintenance,
personnel

Clear currency credit Installation or maintg

datory if the ED supports
C) currépcy metering

Set tariff rate andatory if the ED supports
urrency metering

Set ED key Mandatory

Clear tamper condition Optional

Implementation is mandatory in a
poly-phase ED (not applicable in the
case of a single-phase ED)

Set phase power unbalanse limi

Set water fac{>
A\

Mandatory if the ED supports water
metering

g g S pecify the information required to produce the various transactions and the
format in which_thi be given. The data fields relevant to each credit transfer transaction are given
in table 3. The data fields relevant to the actions effected by non-ED-specific management tokens are
given in table 4. The data fields relevant to the transactions effected by ED-specific management tokens
are given in table 5.

4.3.2 ED number
The ED number (also known as the meter number) is an 11-digit number, as defined in annex A of

NRS 009-6-7.
Amdt 1
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NRS 009-6-6:2002 10
4.3.3 Tariff index

The tariff index is a 2-digit number used in a tariff table to assign the relevant tariff rate to the customer to
whom the ED is allocated.

4.3.4 Token technology code

The token technology code is a 2digit number that is used for the unique identification of the token
technology used in an ED.

4.3.5 Algorithm code

The algorithm code is a 2digit number that is used for the unique identi
algorithm used in the transfer of information via the token.

sryptographic
4.3.6 Supply group code

group to which the ED belongs.

NOTE The allocation of SGCs is administered nationally in ord
for information on the use and allocation of SGCs,

4.3.7 Date of issue

The time of iss
(range 00 to 23),

The maximum power load permitted in watts, is an 8-digit number.
4.3.11 Phase power unbalance limit
The phase power unbalance limit in watts, is an 8-digit number.

4.3.12 Water factor

The water factor is a 6-digit number used to convert pulses from the water transducer into a form that the
ED can use.
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This Rationalized User Specification is

issued by the NRS Project
on behalf of the

User Group given in the foreword
and is not a standard as contemplated in the Standards Act, 1993 (Act 29 of 1993).

Rationalized user specifications allow user
organizations to define the performance and quality
requirements of relevant equipment.

Rationalized user specifications may, after a certain
application period, be introduced as national standards.

Amendments issued since publication

Amdt No. Date

Text affected

1 May 2001

[N
ZANNANANAN
Subclause 4.2.7:

A\ V4
a) removed the tabl€ of manufagturer codes,

b) added refergnce\ of website Ter” table of
manufactur&&iq AN

c) added t details\of NRS.Pfojects Manager
for list of manufacturer codes,

d) imwye;{e\ci\sp&iﬁcation for meter
¢ (VU

"Wotice: Iformation agdded on STS compliance.

Forewerd. \

lause 2xNoPmative references updated.

Clayse 3 Not€ added to clarify abbreviation “ED’.

Subglayse*.2.7 and 4.4. Reference to NRS 009-4-2
nchangep+io reference annex A.

NAnrex’A added.

chnical corrigendum: Figure 11 and 12, binary
alue of CRC check sum
Figure 2 , Encryption Algorithm 3 replaced by KMC

function and remove d accompanying note

IEC/PAS submiSsion and to clarify the apparent conflict in the meaning of Encryption Algorithm 3

as reflected in this document and in the Synopsis document.

Correspondence to be directed to

South African Bureau of Standards
(Electrotechnical Standards)
Private Bag X191

Pretoria 0001

Standard Transfer Specification

Printed copies obtainable from

South African Bureau of Standards
Private Bag X191
Pretoria 0001

Telephone: (012) 428-7911
Fax: (012) 344-1568

Full document details: IEC PAS 62055-412003

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-pas-62055-41-2003
http://avadocuments2026.com/doc/iec-pas-62055-41-2003

Copyright © 2003, STS; 2003, IEC 19

E-mail: sales@sabs.co.za
Website: http://www.sabs.co.za

COPYRIGHT RESERVED

Printed on behalf of the NRS Project in the Republic of South Africa
by the South African Bureau of Standards
1 Dr Lategan Road, Groenkloof, Pretoria

@%
$

Standard Transfer Specification

Documents

Document Sharing Hub

Full document details: IEC PAS 62055-412003


http://avadocuments2026.com/doc/iec-pas-62055-41-2003
http://avadocuments2026.com/doc/iec-pas-62055-41-2003

20 Copyright © 2003, STS; 2003, IEC

NOTICE
Revised February 2003

—

=N N

This section of NRS 009-6 specifies requirements that are part of the standard transfer
specification (STS). The intellectual property rights of the STS are owned by the STS
Association.

future releases shall make provision for a choice of several staje
implementation according to the strength of the security required \

Association:
email@sts.org.za

Fax number

Postal addre

Further information concerning the STS Association can be obtained from its website:
http://www.sts.org.za

' A section 21 “not for gain” company incorporated in the Republic of South Africa.
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NRS 009-6-7:2002 2

Foreword

This section of NRS 009-6 has been adopted by the Electricity Suppliers Liaison Committee (ESLC)
and has been approved by it for use by supply authorities in South Africa.

Amendment 2 to this section of NRS 009-6 provides for deletion of direct cross-references to
NRS 009-4-2, which is not part of the standard transfer specification. The requirements of
NRS 009-4-2 that are relevant to this section of NRS 009-6 have been included in an annex.

NRS 009 is based on Eskom specification MC114, Requirements specification for a common vending
system for electricity dispensing systems, and consists of the following parts, er the general title
Electricity sales systems:

Part 0: Standard transfer specification — Synopsis. (Under considerati
Part 1: Glossary and system overview. (Withdrawn, superseded b

Part 2. Functional and performance requirements.

Section 1: System master stations.
Section 2: Credit dispensing units.
Section 3: Security modules.

Section 4: Standard token trans
Section 5: Error handling.

tors.

Part 3: Database format.

Part 4

Part 5:

Part 6:

ation — Main frame. (Suspended; see annex A of NRS 009-2-1.)
er station — Credit dispensing unit. (Previously NRS 009-3).

Section 6: Standard transfer specification — Credit dispensing unit — Electricity dispenser —
Categories of token and transaction data fields.
Section 7: Standard transfer specification — Credit dispensing unit — Electricity dispenser —
Token encoding and data encryption and decryption.
Section 8: Standard transfer specification — Disposable magnetic token technology —
Token encoding format and physical token definition.
Section 9: Standard transfer specification — Numeric token technology — Token encoding
format and physical token definition.

Part 7. Standard transfer specification — The management of cryptographic keys.
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3 NRS 009-6-7:2002

An amendment to edition 2.1 of this section of NRS 009-6 was submitted by the STS Association in
2002, which was endorsed by a Working Group that comprised the following members:

S J van den Berg (Chairman) Mangaung Municipality
P A Johnson (Project leader)  NRS Project Management Agency

V Bissett City of Cape Town

R Devparsad eThekwini Electricity

J O’Kennedy Eskom Distribution

V E Rengecas SABS

M Singh eThekwini Electricity

D W van Reenen City Power Johannesburg
J Westenraad City of Tshwane

A Manufacturers’ Interest Group (MIG) was consulted on the amendmenj\d Qf NRS 009.

The MIG comprised the following members:

R Hill Circuit Breaker Industries
S Leigh Prism

R Lewis Tellumat SA

F Pucci Schneider (t/a Conlog)

A Stoner Energy Measurements
D Taylor Actaris Measureme

The working group acknowledges the €onthibuti6 i o Compiled the standard transfer
specification while with Conlog, under a dllectual property rights to the STS
have been ceded to the STS Association. Se: of this section of NRS 009-6.

olitan Council, AMEU
nology, Eskom

M N Bailey N !
A J Claasen Q i girfeering Standards, SABS
P Crowdy DistributionyTechnology, Eskom

R Wienand(Chairman)

B de Jager d Electricity, AMEU
W Dykman shwane, AMEU
A H L Fortmap

P A Johnso
J Machinfik

chnology Standardization, Eskom

ransmission, Eskom

Nelson Mandela Metropolitan Municipality, AMEU
City Power Johannesburg (Pty) Ltd

R van der Riet City of Cape Town, AMEU

J S van Heerden SABS NETFA

D J van Wyk uMhlathuze Electricity, AMEU

S V Moodley

Recommendations for corrections, additions or deletions should be addressed to the NRS Project
Manager, c/o SABS, Private Bag X191, Pretoria, 0001.

Annex A forms an integral part of this specification.
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NRS 009-6-7:2002 4
Introduction

This section of NRS 009-6 is one of a series of specifications that describe the standard transfer
specification (STS), whereby transactions can be securely transferred from point of sale equipment to
individual electricity dispensers by means of encrypted data on tokens.

The STS is specified in the following parts or sections of NRS 009. Compliance with all the normative
(mandatory) requirements of all the following is a requirement for implementation of an STS compliant
electricity sales system:

a) NRS 009-6-6, equivalent to STS Part 1;

b) NRS 009-6-7, equivalent to STS Parts 2 and 2c;

c) NRS 009-6-8, equivalent to STS Part 3a;
d) NRS 009-6-9, equivalent to STS Part 3b; and

e) NRS 009-7, equivalent to STS Part 2b.

Key words

Electricity sales systems; Pg
dispenser; Token; Token e

o,
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5 NRS 009-6-7:2002
SPECIFICATION
Electricity sales systems
Part 6: Interface standards

Section 7: Standard transfer specification/Credit dispensing unit —
Electricity dispenser — Token encoding and data encryption and
decryption

Requirements for applications in the Electricity Supply Ind

1 Scope
This section of NRS 009-6 specifies the formatting of transactln data forgnckypti e encryption
process and the preparation of the encrypted data for encod thetoken\It also specifies the

decryption process that takes place in the electricity dispengs

that produce STS-compliant tokens.

2 Normative references

editions of the decu
standards and s

Identification of issuers — Part 1: Numbering system.

Amdt 2
SABS 1524-0:199 pensing systems — Part 0: Glossary of terms and system overview
NRS 0094-2 sales systems — Part 4: National electricity meter cards and associated

NOTE: The requirementg’of NRS 009-4-2 which are relevant to this section of NRS 009-6 have been included in

annex A.

Amdt 2
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6

3 Terms, definitions and abbreviated terms

For the purposes of this section of NRS 009-6, the definitions and abbrewations given in SABS 1524-0

apply.

NOTE Throughout this section of NRS 009-6, reference is made to “ED” (electricity dispenser), which is synonymous

with “prepayment meter”.

4 Requirements

4.1 Bit allocation tables

4.1.1 Credit transfer function bit allocation (Class 00)

Amdt 2

wumbered from

i 2 | s N W[OS YA 7
Function description Class Sub- Rapdom\ M oken Transfer Cyclic
clas ttern i if amount redundancy
check sum
Electricity credit 00 0000 /A N —
Water credit 00 0001 ‘ >
Gas credit SN | 0090 \ %
Connection time credit \GQ \\l 0011 N
Currency credit \09\ OQO?J\
Q N 00 [N\ 010K
00 N ono )
\\'A N \\/>_ength 4 bits Length 24 bits Length 16 bits | Length 16 bits
\\00\ W Occupies Occupies Occupies Occupies
N o 100 bits 56 bits 32 bits 16 bits 0 to 15
AN b\\\] to 59 to 55 (inclusive) | to 31 (inclusive)
\GQ n 1001 (inclusive) (See 4.2.3) (inclusive) See 4.2.6
Reserved for fyture v See4.2.4 ( )
Use \oo\/ 1010 | (See 4.2.5) (See 4.2.4)
5 1011
0o 1100
00 1101
00 1110
00 1111
- These 64 bits are encrypted ®
Standard Transfer Specification
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4.1.2 Non-ED-specific management function bit allocation table (Class 01)

Tokens for non-ED-specific management transactions shall be encoded as set out in table 2. Bits are
numbered from right to left starting at 0. A total of 66 bits are used and are numbered from 0 to 65.

Table 2 — Bit allocation for non-ED-specific management functions

1 2 3 4 5 6
Function description Class Sub- Data field Manufacturer Cyclic
class N redundancy
check sum
Initiate ED test 01 0000 | Length 36 bits. (See 4.2.8) 4004 0peq

01 0001 ( \{b{{o obsQ
01 0010 \ 00008000
01 0011 mob\oom\ /‘
01 0100 No‘oo ck{oo -

Reserved for future STS 01 0101 Reserved for fytare e \QO 0900
use 01 0110 0090 0000 | Length 16 bits
01 0111 000 0000 Occupies
01 109" G ,” 0000 0000 Zﬁilgsti?/;)s
01 1001 0000 0000 (See 4.2.6)
01 1010/; 0000 0000
01 1011] \> .
o, [ Sy Lorgno e
Reserved for proprietary \0\1 \l 1101\ Occupids hits,24 to 59 16103

use (see note) clusive) (inclusive)
[\9( § Q}G\\Ni (See 4.2.7)
/\> L 01 >\ 11\ \v
- These 64 bits are NOT encrypted ®
b-
p pp

NOTE Functions ghtocated to t seWs will not be supported by a generic vending system. Manufacturerswill
have to possess the\capability to thede functions.
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4.1.3 ED-specific management function bit allocation (Class 10)

Tokens for ED-specific management transactions shall be encoded as set out in table 3. Bits are
numbered from right to left starting at 0. A total of 66 bits are used and are numbered from 0 to 65.

Table 3 — Bit allocation to ED-specific management functions

1 2 3 4 5 6 7
Function description Class Sub- Random Token Transfer Cyclic
class pattern field identifier field al nt field redundancy
check sum
(see note) (see note) (see note)

VaN
N

4 “sée 2.18\

Nm its
_ See 4.2.5 See A2 See 4.2M1
Clear credit 10 0001 (4 bits) 24 \ts) \ (16 i
, \\s? 4.2.12
Set tariff rate 10 0010 )
/"\ 6 bits)

Set maximum power

load 10 0000

. See 4.2.1 4219 ) 4.2.20 See 4.2.14
Set 1st section ED key 10 0011 . \ . .
(4 trﬁ\ /'({1 bit: (4 bits) (32 bits)
_ Sgé N2.1 See)42. See 4.2.15
Set 2nd section ED key 10 010
! (ANits) (8 bjts) (32 bits)
AN
Clear tamper condition 10 0101 ( \> 0000 %g(o)g 0000

Set maximum phase 70 01 \ Q See 4.2.13
power unbalance limit (\ (16 bits)
\ See 4.2.16
Set water factor oONU .
N N\ (16 bits)

y \10 A\ T@QO N Lérfgth 4 bits Length 24 bits Length 16 bits Length
Reserved for future b - \/>)ccupies Occupies Occupies 16 bits
use (\ \\10\ \\10@1\ bits 56 to 59 bits 32 to 55 bits 16 to 31 Occupies
1 N 101 (inclusive) (inclusive) (inclusive) bits 0 to 15
\ b\ \ )l (See 4.2.5) (See 4.2.3) (inclusive)
N TN (See 4.2.6)
4
1100
1101
1110
1111
- These 64 bits are encrypted ®

NOTE The fields in columns 4, 5 and 6 are conventionally named as shown, assuming credit tokens. The actual use of
each field and its length is determined by the specific transaction type.
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4.2.1 Token class
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The mapping of the token class to a 2-bit binary field is illustrated in table 4.

Table 4 — Allocation of binary patterns to token classes

1

2

Token class

Token class binary pattern

Credit transfer token

Non- ED-specific management token

ED-specific management token

Reserved for future STS use

4.2.2 Token subclass

Table 5 — Allocation of binary,

N
(A

g N
1 2 RANANd 5
Token sub- Class
class binary \ \\ \ \ /
pattern 00 [ 01 10 11
0000 Electricity token Initlate t i
icity A [ |€ EP\('&§ e@axmum power load
0001 Water token \ / \) lear credit
0010 Gas toke \ N Set tariff rate
0011 ConnectiPn ingntoken Set 1% section ED key
0100 Qz{rré%:y??ken 2 Set 2" section ED key
0101 N \ Clear tamper condition
0110 served for future | Set maximum .phase power
SJS use unbalance limit
0111/ Set water factor Reserved for
500 \ future STS use
AN
10
64\ %\2 for fiyture Reserved for future STS use
1010 use
1011
1100
1101 Reserved for R dqf ot
170 proprietary use eserved for proprietary use
1111
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4.2.3 Token identifier

The bken identifier field is derived from the date and time of issue and indicates the number of
minutes elapsed from a base date and time. The base date and time is 01 January 1993, 00:00:00.
The calculation of elapsed minutes shall take leap years into account. This field is a 24-bit binary
representation of the elapsed minutes, the leftmost bit being the most significant bit.

Example 1:
Date of issue: 25 March 1993 =
Time of issue: 13:55:22 A(
Elapsed minutes: 120 355 t
Resultant 24-bit token ID: 0000 0001 1101 0110 0010 0011 ( \\
Example 2:
Date of issue: 25 March 1996
Time of issue: 13:55:22 /
Elapsed minutes: 1698 595(\\// \ V
Resultant 24-bit token ID: \st 20’\11}0 10(1 0810)0q11

4.2.4 Transfer amount

The 16 bits of the transfer amount field age s n 0 sections, a base 10 exponent of 2 bits
i its¢ i bered frompright to left, starting at 0. Bit 15 is the most

ost sigifificant bit of the mantissa. The bit allocations

) i r A

Base 10 exponent Mantissa

Figure 1 — Allocation of bits in the transfer amount field
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The equation for transfer amount conversion is as follows:

t=10€" m,fore=0;or

e
t=(108" m)+ (214 ‘ 10<“‘1>), for e>0

where
t is the transfer amount,
e is the exponent,
m is the mantissa, and

n is aninteger in the range 1 to e inclusive.

possible transfer amount ranges and the associated maximun

off.

Table 6 — Maximum errors associf.f with/transfer a

NRS 009-6-7:2002

adnt ranges

A A AN
1 L2 ALV

3

Exponent value ﬁ‘{@ns}e{%q)urh\(angé\

_/ Maximum error

0 /70000000t 08016383 0,000
\oo 6384 to 6@@&{1} 0,061 %
2( \ /‘\\Uso 4 1 01818524 0,055 %
\@4 to 1)%1624 0,055 %

Examples forc@tr sfer fintgion ( $s00)
Example 1:

Unlts/Qur as

26,5 kWh

0000 0001 0000 0000

Re@lta\ﬂ@lt}n@ns\m‘{am}unt field:
N A

Exampl
Units pufshaseg: 1 638,4 kWh
Resultant 16-bit transfer amount field: 0100 0000 0000 0000
Example 3:

Units purchased:

181 870,4 kWh

Resultant 16-bit transfer amount field:

1100 0001 0000 0001
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