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Overview

1.3.0ne hundred and fifteen (115) functional requirements were presented-umitteonal
Requirements Catalogue (AiThe Catalogueo), publii
functional requirements were confirmed in the Response Document published in March 2011.

1.4.The Catalogue identified those functional requirements whae wonsidered applicable to
domestic, nordomestic or both sectors and categorised functions in logical sections. This
document, théndustryExtended Statement of Design Requirements (ESpDih its

appendices, takes the requirements within The Catalogue published in March 2011 and defines, in
more detail, the minimum requirements of 8raart Meteringequipment to be fitted.

1.5.The Catalogue was reviewed through the Working Groups (WGedreader the Smart

Meter Design Group (SMDG) and a final review process in July 214 review of the

functional requirements has created a more detailed version that has allowed the production of this
document, théndustryExtended Statement of Desigequirements (ESoDR).

1.6.This document forms part of a set of documents designed to describe, in detail, the
requirements for doastic and smaller nedlomesticSmart Meteringequipment in Great Britain.
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The Scope of the Functional Requirements

1.7.The functionarequirements are generally a description of whaStart Metering
equipment must deliver. They do not specify how functions will be delivered. As such, multiple
solutions may be possible using a variety of components.

Figure 1 - Scope of Functional Requirements

Smait Metering
System

WAN

Smart Metering
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1.8.The scope of The Catalogue covered3heart Meteringequipment and associated

communication interfaceEigure 1 represents an architecture similar to that published in The

Response (March 2011). This is not intenttedefine any particular architectu@mart Meteing

equipment architectaris described in full in the Architectures supporting docuniexitacts

from that document are included in the AArchite

1.9.The Smart Metering Syste(BMS) includes the kepmart Meteringgquipment components

of Meters, Communications Hub and In Home Display (IHD) and these are interconnected by the
Smart Metering Home Area Network (SNAN) which is denoted by the blue rectangle in Figure

1.

1.10.0ther compaents, not covered in the scope of this document (shown on the edge of the blue

area in Figure 1) may derive information from, or provide information to th&i8M, either
directly or indirectyThese are descri bed as i otérbktewage,consumer
fridges/ freezers, washi ngo(exalkebdImTarsf Metdrs}ar) @A Gener
ADi rect Load Controlo (e.g. Economy 7 storage h

1.11.There are no functional requirements for the items mentioned in parag@ph.the
ESoDR. However, data items to allow communication witfSlReHAN will be specified at a
later date.

1.12.This ESoDR provides a set of minimum functional requirements for the required Smart
Metering System equipmerit.is expected that this documenillioe developed further into

detailed design specifications by metering, communications and display equipment manufacturers.
Close attention must be paid to the need for ensuring interoperability in developing the further
detail.
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The Great Britain (GB) Pe rspective

1.13.1t is internationally recognised that t@B compeitive retail energy market is unique and
therefore has many requirements and practices not seen in other energy markets.

1.14.The easily identifiable differences are listed here:

e The Supplier Hub Priiple (Sed-igure?2)
e The energy supplier holds the contract with the consumer and is central to the provision of
services, including metering, to provide energy and peripheral services to the consumer.

Figure 2 17 Supplier Hub Principle

|f' Gas l
\ Transporter |

Supplier ~—|\ MAP .

.'.;"/
Qo/ —:l\

Where:

0 MAM = Meter Asset Management

0 DR = Data Retrieval

o DA = Data Aggregation

o DC = Data Collection

0 DNO = Distribution Network Operator
o MOP = Meter Operator

(0]

MAP = Meter Asset Provider

A large proportion of prepayment consumers:

0 Who are provided with emergency credit arrangements
0 Who are provided with socially acceptable friendly disconnect periods
o Who will have their supply disabled for insufficient payment for energy.

Network Operators are nogsponsible for metering services.
Demand side load management provision ukmagd Switcles within the meter in significant

numbers of installation.

An Electricity meter terminal arrangement specific to Great Britain.
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Process and Relationship with other Papers and
Industry

Figure 3 - Rel ationship between SMDG Delivered Papers and
Industry
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1.15.The Industry Extended Statement of Design Requirements (ESwmiigled with the Use
cases, Architectures and Normative references are designed to give sufficient information to
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manufacturers of Smart Metering Systems components and energy suppliers to give them
confidence in moving forward.

1.16.Throughout the consulian process for Smart Metering has been referred to as the
ATechnical Specificationd and is shown in the wu

1.17.These documents will be used to form the basis of the submission of the GB Smart Metering
program: technical specificatido the European Commission for formal notification under the
Technical Standards Directive (98/34).

1.18.As the respective parts of the market merge technically and commercially interoperable
products will be available.

1.19.In parallel to the work being underekby the DECC programme, commercial

organisations can take this documentation and collaborate to provide technically interoperable
solutions to deliver the Smart Metering requiremelntshis situation collaborating manufacturers
of components could dewg interoperability by defining communications protocols and the
interfaces between componerfisich groups would need to provide a metering system which met
all the functional requirements of this document.

1.20.Where organisations collaborate to provide anéally interoperable solutions they must
use open and non proprietary standards. The following European definition of Openness must be
met:

o All stakeholders have the same possibility of contributing to the development of the
specification, and public r&w is part of the decisiemaking process

e The specifications are available for everybody to study

e Intellectual property rights related to the specification are licensed on Fair, Reasonable and
Non-Discriminatory (FRAND) terms, or on a royalisee basisn a way that allows
implementation in both proprietary and open source software.
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Base Meters

1.21.To add clarity to the meter requirements in the SMS base assumptidtediicity and
Gas meter have been added here.

Electricity  Meter s

1.22.The baselectricity Smart Meter shall conform to GB industry requirements and standards in
terms of basic functionality.

1.23.The meter shallas shown in Figure omply with the relevant standards for a 230 Volt;
100 Ampere; 50 Hertz meter of MID accuracy class B or better.

1.24.For Operational purposes the meter shall be:

e Capable of sustaining a continuous current of 120A for long periods;
e Fitted with an internal maihoad Switchsuitable for prepayment and load limiting purposes
rated to make on fault current and safely break load currents of up to 120A.

1.25.The meter shall calculate and transmit to the Smart Metering HAN (SM HAN) the values
necessary to provide display values in@dance with the requirements of IH.02.

1.26.For ambient display dflectical energy consumption on minimum specification IHDs,
remotely configurable Low/Medium/High thresholds will be provided as follows:

e Low< XkW
e Medium >X <Y kW
e High>Y kW

Where X (Low Power Threshold) and Y (High Power Threshold) are configurable
instantaneous power values in kW to 2 decimal places (ranging from 0 to 23 kW)

1.27.The calculation of Low, Medium and High values will take place every 10 seconds (or
better).

1.28.The meter shalransmit the values to the IHD to give a near real time indication of energy
consumption.
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Figure 4 1 Single Phase Base Meter
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fHY = HAM Connection. This is the assumed connection o the WARN.

Three Phase Meters

1.29. The meter shalflas shown in Figure 5)

e Comply with the relevant standards for a 3x230 Volt; 3x100 Ampere; 50 Hertz meter of MID
accuracy class B or better;

e Be capable of operating accurately when connected to 2 phases of a 3 phase 4 wire supply (i.e.
2 phases 120° apart 230V/400V);

e Be capabl®f operating accurately when connected to a 1 phase 3 or 4 wire supply (i.e. 2 or 3
live lines derived from the same phase source. Sometimes referred to as summation mode);

e Be capable oarithmetically summating individual phase import and export
kW/kWh/kVAr/kvarhvalues to produce nett values (e.g. import 3kW on phase L1, export
1kW on L3, nett is 2kW import (0 kW export).

Note: The purchaser may specify that the meter shall also be suitable (approved and tested) for
connections to a 1 phase 3 watgpply (derived from a single phase HV system, 2 phases 180°).

1.30.For operational purposes the Smart Meter shall:

e Be capable of sustaining a continuous current of 120A applied simultaneously to all 3 phases
for long periods;
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e Have an internal main three pha3eavire Load Switchsuitable for prepayment and load
limiting purposes rated to make on fault current and break up to 120A applied to all three
phases simultaneously;

e Have an internal main three phased Switchwherein all contacts operate simultandpus
on making and breaking operations;

e Have three separate phase indicators which indicate and identify any one or more
disconnected supply lines (e.g. service fuse ruptured, etc.).

Figure 5 T Three Phase Base Meter
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1.31.The Smart Meter including its internabad Switch and where appropriate,
Communications Hub shall conform to Normative References in terms of:

e Accuracy;
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Protective Class;

IP Rating;

Sealing;

Influencing Quantities;

Short Cicuit Protection;

Labelling and connection diagram.

1.32.Additionally the Smart Meter shall:

e Feature a visual indicator for the purpose of time/power accuracy testing;

e Have a minimum product design life of 20 years;

e Feature restoration requirements designea/@ycome surge induced miepoocessor
freezing events (i.e. watchdog measures);

e Have a battery which will keep the internal clock functioning for a minimum of 24 months
when the meter is not on supply (i.e. to cover shelf life and loss of supply whenisriat
service);

¢ Retain any static data indefinitely whilst off supply;

e Have significant characters (e.g. digits in rate register readings) that, as a minimum meet the
requirements of BSEN 50470;

e Be configurable to allow the supplier or his agent temrine which registers and other data
may be displayed to the customer;

e Be configurxtygkl edot ¢« hiiawtgdh t he di splays, at
manually stepped through;

e Have a display integrity check;

e Meet all required EMC standardsdaadditionally shall feature immunity to noise in the 3 to
150kHz range;

e Feature a minimum of two push buttons to provide the means for local prepayment credit
entry, physical interaction to restore supply and manual display cycling by the customer;

e Featrre an audible sounder that can be configured to acknowledge push button operation.

1.33.The Smart Meter shall have a nameplate with detail as required by the MID, i.e.:

Manufacturer;

Serial Number + barcode form;
Voltage rating;

Current rating;

Number of phases;
Manufacturers type reference;
Year of manufacture;

CE Mark;

Battery Details;

WEEE Markings.

1.34.The basé&martElectricity Metershall be capable of transmitting price related information
across the SM HAN related to differing tariff rates for use by IHDs and smart appli&oces.
facilitate this requirement it will be necessary for the meter to contain a configurable table that
aligns current price with current tariff rate.
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1.35.The basé&martElectricity Metershall be capable of transmitting on/off commands to SM
HAN enabled switches and contactadrs.facilitate this requirement it will be necessary for the
meter to contain a configable table that allows for switching commands to be aligned with start
and finishing times ofededed tariff rates.

e BS EN 6205221, Electricity metering equipment (a.cRarticular requirementStatic meters
for active energy (elsses 1 and 2).

e BS EN 504701:2006Electricity metering equipment (a.creneral requirements, tests and
test conditionsMetering equipment (class indexes A, B and C).

e BS EN 504763:2006Electricity metering equipment (a.cParticular requirementStatic
meters for active energy (class indexes A, B and C).

e BS EN 6205211 Electricity metering equipment (AG)General requirements, tests and test
conditions- Part 11: Metering equipment.

e BS EN 6205831 Electricity metering.Payments systemBarticdar requirements. Static
payment meters for active energy (classes 1 and 2).

e Smart Meters in that they are required to perform a prepayment meter function clearly need to

be governed by a pfgayment meter standandowever at present the only standardikable
is BS EN 620581, this in its current form only relates to meters of accuracy class 1 & 2.

Clearly this standard needs to be updated to reflect measurement classes arising from the MID

i.e. classes A, B and possibly ICis assumed that BSi wjlin time, be undertaking this task.
e BS EN 609473 Low-voltage switchgear and controlgear. Switches, disconnectors, switch
disconnectors and fussmmbination units.

1.36.General Construction/Design Features need to take account of tislibptsat

unscrupulous customers might look to reset meter registers by means of high voltage discharge

devices such as gas ignitetecordingly the design of the meter needs to provide shielding which
is able to protect any vulnerable component frochsattack.

1.37.Meters are likely to be installed in locations where they will be vulnerable to a variety of
Security risksThis includes risks that may also occur from the Métgider connection to the
WAN and SM HANL.AIl Meters should therefore comply with the Security Requirements set
down in the ESoDRSecurity must also be considdiduring the design, implementation and
testing of Meters.

Electricity = Meter Variants

1.38.TheElectricity Meter Variants Group (EMVG) ha®usidered the needs of legacy metering
requirements to meet the needs of consumers on preserved tariffs.

1.39.The work in detail, carried out within the Programme, can be seen in the supporting

document AMeter Variants .Options Paper Ref:

1.40.The following singlgTable 2)and polyphase varianf$able 3)are proposetielow.
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Single Phase 2 Wire Variants

Table 2 - Single Phase 2 Wire Variants

Integral

Integral

4™ August 2011

: Integral ACIl ea
Variant Description oP! 100A OP6 25A OP6 25A OP6 25A Relay Relay
Reference Contactor Contactor
Contactor Contactor
S1 1 element
(Figure 6) | meter + Rly
S2 1 element
Figure 7 meter +
(Fig ) integral 100A \
OP6
S2a 1 element
Figure 8 meter +
(Fig ) integral 100A \
OP6 + Rly
s3 1 element
Figure 9 meter +
(Fig ) integral 100A \ \
+ 25A OP6
1 element
~ S3a meter +
(Figure 10) |integral 100A V V
+ 25A i
OP6
s4 2 element
Figure 11 meter +
(Fig ) integral 100A \
OP6
S5 2 element
Figure 12 meter +
(Fig ) integral 100A \ \
+ 25A OP6
2 element
~ Sba meter +
(Figure 13) |integral 100A V V
+ 25A 0
OP6
2 element
meter +
S5b .
. integral 100A V V
(Figure 14) + 25A OP6 +
Rly
2 element
meter +
(Fi uSriC15) integral 100A v v v
9 +2 off 25A
OP6
L oP- Off Peak
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1.41. Single Phase 2 Wire Notes:

o All variants are expected to meet all of tHectricitymeter ESoDR requirements, in addition
to the variant requirements contained herein.

o All variants assume the same element rating as the base mgt&0Q& or as determined by
Expanded Statement of Design Requirements).

e This | ist was based on the original |l i st acce
The | ist was updated foll owing feedback from |
guestionnae. In particular variant, S3a, S5a and S5c have been added.

e Export measurement is only required on the first elentieistnot required for the second
element of 2 element variants, as it would not be sensible for customers to attempt export
through arinterrupted supplyte.g.ES.03 and ES.07 need not apply).

e For avoidance of doubt, ES.04, ES.05, ES.08, ES.09 shall apply to the second element of 2
element variants.

e The layouts shown for the additional terminals are indicative only (BS7856 is expected to
apply to the base meter).

¢ Internal contact and relay ratings shown are indicative.

e The data flows shown are for an explanation of the basic operation of the meter function with
regard to rate andoad Switchcontrol only.For instance credit transfer toet prepayment
function via the HAN, and pricing and reading information to the IHD have not been shown.

When in prepayment mode the meter logic will open all contacts when credit is exhausted

(including 2 element meters), according to whatever prepaymiestmave been appliedge

does not switch OFF duri ng S8ililarly NthegreterisTi me di s
disabled, all contacts will open.
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Figure 6 1T Single Phase 2 wire variant S1 1 Element Meter with
2A Relay for External Contactor Load Co ntrol

1
]
1
a-i Existing customer- or MOP-

:: EL/% e

S@

[ ]

Contactor supply derived from customer's
installation, metering output or from the cut-out.
Fuse may be contamed in the contactor.

Mobes:
1 Rly1 is typically programmed to control the off peak load coincident with the
might rate register via an external contactor,
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Figure 7 1T Single Phase 2 wire variant S2 1 Element Meter with
Integral Off Peak Load Control Switching

1
1
-
-i Existing customer- or MOP-

|

i

!

I ] provided contactor
I Bement 1 @

:1—-— Rale 2 L

S0

[~
e e 50

Contactor supply derived from customer's
installation, metering owtput or from the cut-out.
Fuse may be contaned in the contacior.

Mobes:
1 Rly1 s typically programmed to control the off peak load coincident with the
night rate register via an extemal contactor.
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Figure 8 1 Single Phase 2 wire variant S2a 1 Element Meter
with Off Peak Load Control Switching and Separate 2A Relay
for Alternative External Contactor Load Control
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24y OTpk Water
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Instailation

Mobes:

i The second 1004 contact is typically programmed to control the off peak load

coincident with the night rate register.

The 25A contact may close for different (reduced) times.

3 The meter to have bution andior connection for remote button to boost the water
heating, ie manually add 1 or 2 hes charge. The remote connection to be as
existing. This function to be configurable.

FJ
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Figure 9 1 Single Phase 2 wire variant S3 1 Element Meter with
Off Peak and Water Heating Load Control Switching
s
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i P S
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Supply fIom cUstomers
Installation

Mokes:

1 The second 1004 contact is typically programmed bo control the off peak load
coincident with the night rate register.

The 254 contact may chose for different (reduced) times.

The meter to have button andlor connection for remote button to boost the water
heating, ie manually add 1 or 2 hes charge. The remote connection to be as
existing. This function to be configurable.

[P N ]
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Figure 10 i Single Phase 2 wire variant S3a 1 Element Meter
with Off Peak and Water Heating (ficleanodo cc
Control Switching

EHERER | b @i

8 &8 68 86 6896
Q0 0 @ Q0@ |, Treswa
R
gq_erﬂFtTi‘I;
load hm Mg
from customer's
Instailation

Motes:

1 The second 100A contact is typically programmed o control the off peak load
caincident with the night rate register

2 The 25A contact may chose for different (reduced) imes. The 25A contact is
typically wired into the customer's final water heating sub-cincait.

3 The meter to have bution and’or connection for remote button to boost the water
heating, ie manually add 1 or 2 hrs charge. The remote connection to be as
existing. This function to be configurable.
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Figure 11 7 Single Phase 2 wire variant S4 2 Element Meter
with Off Peak load Contro | Switching
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Motes
1 The second 1004 contact is typically programmeed fo control the off peak load
caincident with the night rate register.
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Figure 12 i Single Phase 2 wire variant S5 2 Element Meter
with Off Peak and Water Heating Load Control Switching

Mobes:

[P N ]

W EH | @t

[ 1
8 8 8 6 9.6
Q@ @ @ @40 |  ferdews
o
24 OTpk  Waler
ioad hig  higt
fTom CLEDmEr's
Instailation

The second 1004 contact is typically programmed o confrol the off peak load
coincident with the night rate register.

The 254 contact may close for different (reduced) imes.

The meter to have button andior connection for remote button to boost the water
heating, ie manually add 1 or 2 hes change. The remote connection to be as
existing. This function to be configurable.
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Figure 13 i Single Phase 2 wire variant S5a 2 Element Meter
with Off Peak and Water Heating (ficleanodo cc
Control Switching
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Mokes:

1 The second 1004 contact is typically programmed to control the off peak load
caincident with the night rate register.

2 The 254 contact may close for different (reduced) times. The 25A contact is
typically wired into the customer's final water heating sub-circuit.

3 The meter to have button andior connection fior remote bution to boost the water
heating, ie manually add 1 or 2 hes charge. The remote connection to be as
existing. This function to be configurakble.
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Figure 14 i Single Phase 2 wire variant S5b 2 Element Meter
with Off Peak load and Water Heating Load Control Switching
and Separate 2A Relay for Alternative External Contactor Load

Control

Motes:

L k3
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I 1
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The second 100A contact is typically programmed to control the off peak load
coincident with the might rate register.

The 25A contact may chose for different (reduced) imes.

Rly1 is typically programmed to control additional off peak load (eg water
heating) via an extemnal contactor. Times may not be the same as the main off
peak contact. See variant 1 for typical contactor connections.

The meter to have bution andfor connection for remote button to boost the water
heating, ie manually add 1 or 2 hrs charge. The remote connection to be as
existing. This function to be configurable.
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Figure 15 i Single Phase 2 wire variant S5c 2 Element Meter
with Off Peak load and Two Water Heating Load Control
Switches
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Motes:

1 The second 1004 contact is typically programmed to control the off peak load
caincident with the night rate register.

The 25A contacts may close for different {reduced) times.

A typical application uses Water Htg 1 to give full water tank charging (bottom of
tank heater), and Water Hig 2, in conjuncion with a customer-owned timer-
controller, allows the customer to top up the heating (top tank heater) at the
relevant rate (price) on element 2 active at the time.

Ll R
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Polyphase meters

Table 3 T Polyphase metering variants

Integral Integral ~
9 9 icCl ea

Integral
Description O MR, | ord AT | ORT e aropan |REEY I REEY
Contactor  Contactor
Contactor Contactor

Variant

Reference

Base Meter (includes

P1 Integral 100A

prepayment/enable/di
sable 3 ph contact)

P2 Base Meter plus Off V
(Figure 16) Peak Rly 1

P3 Base Meter plus Off V V
(Figure 17) Peak Rlys 1 & 2

Polyphase Notes:

e EMV WG has been advised by SMDG to assume that all polypttasie current meters shall
have an integral 100A 3 phase contactor for prepayment and enable/disable functihality.
is therefore the baseline polyphase meter.
e Because the meter may be subject to Export (whether measured by it or not) the meter must
measure the vector outputs of el + e2 + e3, where el, e2 and e3 are the measuring elements in
each phase.
o E.g.ifel =Import 3 kW, e2 =0 kW and e3 = Export 1 kW, the meter should record
Import 2 kW (and Export 0 kW if measuring export).
o0 Conversely, if eE Import 1 kW, e2 = 0 kW and e3 = Export 3 kW, the meter should
record Import 0 kW (and Export 2 kW if measuring export).
Export would require its own MPAN for Settlements.
All variants also record import and export reactive power.
The terminal layoutfor the additional terminals are indicative only.
The data flows shown are for an explanation of the basic operation of the meter function with
regard to rate andoad Switchcontrol only.For instance credit transfer to the prepayment
function via the HAN and pricing and reading information to the IHD have not been shown.
e All variants are assumed to be the same ratmg 100A or as determined by Expanded
Statement of Design Requirements group).
e The EMV WG has been advised by PDOG to assume the bagdhasé meter will include an
integral 3 ph contacto¥ariant PO deleted.
e Internal contact and relay ratings shown are indicative.
e The base meter is assumed to be for 3 ph 4 wire sydtemsd the following polyphase
variants, may also be required todgproved and tested for use on the following systems:
0 2 phases of a 3 ph 4 wire systdm.@ phases 120° apart 230V/400V

20P- Off Peak
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o 1 phase 3 wire (derived from a single phase HV system, 2 phases 180°
apart 2360-230V, 460V between phases)
o A Su mma tphasen20ne (Le. 2 phases derived from the same source
phaseg 30V; OV between fAphaseso)
These different system requirements are not repeated for each hardware variant, but are

assumed to be requirethe following are therefore titled polyphase rather than 3glias
wire.

Page27 of 297



I ndust r KeéhsicalBpeaiffcdations

Figure 16 i Polyphase Meter Variant P2 100A Internal

Contactor and 2A relay for External Contactor Load Control.

4™ August 2011

ol s = cusiomers Installation
Contactor. | | 5 or mElening

i |
CUBDTES p_.r‘ q CUSIDmErs
solaorTuse switch i ot paak load

Motes L 4
1 Rly1 is typically programmed to control the off peak load coincident with the night

rate register wia an external contactor.

2 This variant is envisaged to replace legacy polyphase 2 rate meters with
timeswitchesRTSs controlling custormers’ single phase off peak loads. The MOP
would need to fit 3 (single phase) contactor.
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Figure 17 7 Polyphase Meter Variant P3 100A Internal
Contactor and 2 off 2A relays for External Contactor Load
Control.

[
! @_'_mﬂﬂ'ﬂﬂ'm_'j

I
: A
. & By
Mesar | 3
= OO0
I--- o FEEZT M } l
L@. = -
S S

Y B S -

Motes L

1 Rly1 s typically programmed to control the off peak load coincident with the night
rate register via an extemnal contactor.

2 This variant is envisaged to replace legacy polyphase 2 rate meters with
timeswitches/RTSs controlling customers’ single phase off peak loads. The MOP
wiould need to fit a (single phase) contactor.

3 RlyZ can be used for water heating load control, simidar to Rly 1.
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Gas meter s

1.42.The basic smart gas meter shall conform to industry requirements in terms of basic
measuring functionalityGenerally these are specified in the requirements of EN 14236, and EN
1359.

1.43.The meter shall calculate and transmit to the Smart Metkldig the values necessary to
provide display values in accordance with the requirements of IH.02.

1.44.For metrological purposes the basic ratings of the domestic meter shall be approved to MID
or OFGEM Accuracy Class 1.5 or better.

1.45.The meterating (Qmax) shall be 6.0 m3h (gas) at a maximum working pressure of 75 mbar.

1.46.The meter shall operate over a minimum temperature rand@ to +40 °C within the
MPE.

1.47.All meters shall include a pressure test point as specified in BS EN 1359/B&288l. 1

1.48.The meter shall have a minimum design product life expectation of 20 years.

1.49.Meters shall be manufactured using materials compliant with the environmental
requirements defined in EN14236.

1.50.Meters shall be suitable for use intereenclosures as defined in BS EN 6400

1.51.Meters shall be designed and constructed (e.g. type N to BS 6941 or-E5}, 8&ch that
they are suitable for use in zone 2 classified hazardous areas as defined in BS ENX60079

1.52.Meters shall be designedth a minimum IP 54 Rating as per EN14236 6.2.2.1 to protect
against dust and water ingress.

1.53.The battery shall be integral within the meter but in a compartment, separate from the
gasways.

1.54.The battery compartment and battery shakbdeesigned that the battery is easily changed
or replaced without removing the meter from the installation. It shall be possible to change the
battery within 2 minutes.

1.55.Battery connections shall be such that connection can only be made with the eyt

1.56.The battery compartment shall be capable of being separately sealed such that there is visual
evidence of tamper or other unauthorised interference.

1.57.The battery compartment shall not require the breaking of any metrological authority seal
whenreplacing the battery.
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1.58.If requiredit is suggestdthat it read$ The battery compartment of each meter shall be
sealed either once the battery is fitted at manufacturer or subsequently replaced in the field.

1.59.The meter power supply wheread shall conform to the requirements of TC237 section 7
(as at 2001-D2-04).

1.60.The meter shall be indelibly marked as required by the requirements of the approval body
but not limited to:

Approval Body number/marking;
Manufacturer;

Serial Number ad barcode form;
Manufacturers type reference;
Year of manufacture; and

CE Mark.

1.61.In addition an Emergency contact label shall be supplied.

e The meter shall feature a minimum of two push buttons to provide the means for local
Interrogation and prepaymecriedit entry by the consumer.

Pushbuttons shall be clearly distinguishable and shall be tactilely identified.

Meter displays shall conform to the requirements of DS.07.

The meter shall conform to the prevailing legal requirements for WEEE.

The gas meteshall include a Valve in accordance with GS.05.
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Architectures

1.62.The proposed architecture and architecture variants for the UK Smart Metering System
(SMS) are derived from the Smart Metering Coordination Group-C&8Y mocat| for EU Mandate
M/441 compliancé Reference 4The SMCG model uses common notation for multiple meter
interfacesTherefore, to provide clarity, the diagrams in this section have GB interface identifiers.
These are then mapped to the-88 model in thenterface tableTable 4at the end of this

section).

1.63.All connections in the SM HAN are illustrated as a star network (also called Hub and spoke)
with the data routed via the Communications Hub. This is to simplify the diagrmwsver the
SM HAN can orate as a peer to peer network, subject to the following authorisation rules:

e Any wired or wireless SM HAN network topology is permissible provided the SM HAN
technology used will only allow Authenticated Devices to join and participate on the SM
HAN.

e This requirement means that, during installation, a device joining the SM HAN will first have
to be authenticated to (or via) the Communications Hub in a 'Master/Slave' relationship.

e Once this process has completed successfully, the device is considerdrltidd and able
to communicate with other similarly Authenticated, SM HAN connected, Devices.

e Should the authentication process fail, the SM HAN technology must ensure that the
unsuccessful device is not allowed to participate on the SM HAN.

e The relatimships between SM HAN connected devices will be configured and managed by
the Communications Hub.

e These processes must also apply to other devices such as an enhanced IHD or SM HAN (to
nonSM HAN) gateway/bridge.

1.64.The subsequent intglevice (including th€ommunications Hub) communication
mechanism could be either'pgetp e er ' , ' Master / Sl ave' or ' Hub
Communications Hub.
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Figure 18 7 Primary - Stand Alone Communications Hub
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1.65.This schematic (Figur&8) provides a normal operational view of the Smart Metering
System devices, interfaces and the distribution of functionality. The following points should be
noted:

e The schematic shows a single gas meter, silgldricitymeter, singt Communications Hub
but there could be more than 1 IHD.
e The preferred star (Hundspoke) topology does not preclude pepeer connections see
section 1.36
e The interfaces to suppdvticro-generationload control and links to a Consumer HAN are set
out inTable 4
e The positions for 0Add Electriatynseter, Gassmetetor onal i t yo
Communications Hub are included to reflect the Prospectus requirements beyond core
Measuring Instrumants Directive 2004/22/EC.

1.66.The Communications Hub will be fielegéplaceable to facilitate upgrade of the WAN
interface.

1.67.The Hand Held Terminal (HHT) provides the commissioning and maintenance interface for
the Communications Hub. This does not precliideHHT connecting via another interface
directly with a device, subject to meeting the Security Requirements.
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1.68.The mapping of the Prospectus Functional requirements to device level is set out in section 4
of the Architecture Supporting Document.

1.69.All GB identification interfaces are mapped to the M/441 interfaces and defined indTable

Figure 19 7 Primary Architecture Gas First with a standalone
Communications Hub

Gas Meter In-Home Display(IHD)

Basic Meter
G/W/H Meter HAN HAN Device
Functionality Transceiver Transceiver Functionality

)

1/0 Devices

Additional
(Keypad)

Functionality ‘ Display

Meter Display

GB1

Trusted Gateway

( GB3 Interface to other
- _ - Customer Devices e.g.
| ! [r——e(  GB5 e Customer-owned
| ! Generation Meters
| ! S e TBC Devices
° é l
Hand Held
Terminal SMHAN WAN WAN Industry
(Temporary Trar i h i Comms Comms
Connection)
Additional Core Functionality
Functionality Functionality [TBD] INDUSTRY
PARTICIPANTS

O i
Comms Hub : 0 w
J o 'y Y
Data Communications w w
°

Company (DCC)

1.70.Figure Dis identicalto Figure 1&ut without theelectricitymeter.

1.71.For installations with this architecture, the Communications Hub is unlikely to be powered
from theelectricitymeter so there needs to be industry agreement on access to a suitable power
source to support these installations. Ideally this will be from a secure safe access point on the
Di stribution Network Oper at electrictypdt€.) si de of
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Variant1 1
Electricity

Figure 20 i Variantl

to Electricity

Gas Meter

Basic Meter

ecture

4™ August 2011
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Meter Architecture
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1.72.This variant{Figure 20)extends the forafiactor of theelectricitymeter to enable the
Communications Hub to be directly connected as a field exchangeable niddsiteariant is a

sol uti t o

premises.

on

overcoming

anticipated

probl ems

1.73.The points noted on the primary architecture, and the interfaces defined, all apply to this

variant.
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1.74.This section illustrates other architecture variantss@ered to support both independent
Gas installations and sites where smart gas meters are installed first. It includes:

e Gas metewith directly connected battery powered Communications Hub, illustrated as a gas
first installation followed byelectricity installation.

e Gas metewith directly connected battery powered Communications Hub where the Gas
meter is out of range of the SM HAN used for éhectricity meter and IHD.

e Gas meter connecting to the Communications Hub via a separate local point tagioin
connection. This could be an alternative simpler HAN where the Gas meter is out of range of
the preferred SM HAN used for tle¢ectricitymeter and IHD.

1.75.The relevant working groups have concluded on a range of options for infill technologies to
cover problem sites such as use of a wire within multiple occupant buildings, or a radio with
greater range for gas meters. The general view is that real world testing is necessary to assess the
suitability of such approaches.

1.76.The focus is on architectigéo support metering data used for billing purposes to/from DCC

as these should not be dependent on devices powered by the commaunication issues
arising from the IHD being out of range are not included.
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1.77.In this variant, the forafiactor of the Gas meter is extended to contain a modular field
replaceable Communications Hub.

Figure 21 7 Variant2 1 Gas First
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| | —
| =0
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|
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Y
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Hand Held
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1.78.This illustration(Figure 21)assumes that the Gas meter Communications Hub is in reach of
the IHD. It is likely the IHD could have some reduced functionality as it could only access data
from the Communications Hub when the Communications Hub is awake. ESODR requirement
HA.11 provideghat this will be every 30 minutes by default.

1.79.When theelectricitymeter is subsequently installed normal operation would be expected to
revert to the primary architecture or variant 1. In this case the WAN connection witlgiasthe
metercould be dishled.
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Figure 22 i Variant2 1 Gas First then electricity  meter
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Gas independent WAN for problem sites

1.80.This architecture is one of the two main options for problem sites where the Gas meter is out
of range of the main Communications Hub or variant 1 where the Communications Hub is directly
connected to thelectricitymeter (seéigure22).
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Figure 23 7 Problem Sites via WAN

4™ August 2011
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1.81.1tis likely that if thegas meteHAN transceiver cannot reach the Communications Hub it
may also not reach the IH@s shown in Figure 23Therefore, the route for Gas meter data to the
IHD will need to be via the Gas WAN connection then routed by either the DCC or the Energy
Supplier to the main Communications Hub connected t&ericity meter, the main
Communications Hub will still bld a gas mirror for the IHD. This nestandard routing of data

would still need to comply with all security, service and functional requirements. Indeed, whether
or not such a solution would be practical remains subject to a detailed security assessment.

1.82.This raises the following issues for this architecture to be deployed:

e Frequency of updates and delays in updating theiliti2 WAN technology and update
frequency will impact the battery life of the gas meter.

e Customer permissions required to agreegranularity of data to be provided out of home to
the DCC / Energy Supplier to enable it to be sent back for display on the IHD.

e The architecture and routing of data needs to be supported by the DCC business processes,
data models and the WAN and SM HAsgplication layers.
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Gas point to point 2nd HAN for problem sites

1.83.Where the preferred SM HAN will not extend betweenghs meteand the
Communications Hub an alternative approach is to allow an additional point to point wireless
radio connection for the connecties shown in Figure 24 belowihis would require the special
longer range SM HAN transceiver in the Gas meter ariu thet preferred SM HAN transceiver
and the longer range SM HAN transceiver in the Communications Hub.
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Interfacing with other devices, micro
control and Consumer Devices

Figure 25 T Support for Micro
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1.84.There are two scenarios for how Miggeneration can be supported within the architectures.

e Scenario 1Where the installation is forraeter by a third party with approved access to the
DCC, the generation meter may connect directly to the SM HAN as a trusted device in the
same way as the madtectricitymeter. In this case the consumer can gain access to
generation meter data on an emted IHD via the SM HAN. The meter shall be required to
meet the SMS security requirements as part of this approval.

e Scenario 2Where the installation is either for a napproved meter or by a third party
without approved access to the DCC, the germratieter cannot be connected to the SM
HAN. The generation meter could connect to a consumer HAN which is outside the scope of
the architecture definitions. In this scheme data exchange will be restricted as set out in the

Secti

tdbrslumémt detf wearlss @ ob &€ ow.

1.85.Scenario 1 (above) where the Generation meter is approved to join the SM HAN is
illustratedin Figure 25 In this case it is shown with the primary architecture of a Stand Alone
Communications Hub. The links for the Generatioten® the Communications Hub are the

same for the Architecture variant 2.

1.86.The Generation meter is effectively a replication of the rabgatricitymeter. It has been
given a unique interface definition as it may have a different interface definitiapptication
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layer in this configuration and it will have a different interface definition with Architecture
Variant 1.

1.87.To support load control the following methods may be used:

e Via anelectricitymeter variant with internal load control functions and additional 5th terminal
feed from the meter for the load cirguit

e Via a switched output from aglectricitymeter variant

e Via a separate load control device which can be installed as an appdestes directly to the
SM HAN,

e Via a separate load control device which is installed on the consumer HAN and is not a trusted
device on the SM HAN. In this scheme data exchange will be restricted as set out in
paragraphs 1.79 to 1.81 below.

1.88.The full rangeof electricitymeter variants to support (a), (b), combinations of these and
extensions to them are defined in Electricity Meter variants document which can be found in
Supporting Documents.

1.89.The external load control options (c) and (d) are expeoted used for new load control
sites as Smart Metering rollout proceeds.

e Option (c) enables twavay communications via the SM HAN, WAN, DQ@/from the
Energy Supplier. However for this the load control device must be an approved device, owned
and insalled by an approved third party.

e Option (d) could be a consumer owned device (e.g. appliance on the Consumer HAN).
However this would then have to be configured to react to standard data that can be published
via the Consumer gateway.

1.90.These are not mually exclusive. For example: a site with multiple load control options
could include arlectricitymeter variant with a combination of (a) and (b) and there may also be
consumer connected load control devices reacting to price signals.

1.91.The proposed method to allow consumers to gain access to local data is shown below in
Figure 26.

1.92.Consumers will interface with the Smart Metering System through an approved Gateway
DeviceThi s will provide a secure fibridgedo between
other communications networks within the consum
the Consumer HAN (C HAN).
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Figure 26 i Proposed method for Consumers to have local

acc ess to data
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1.93.For this schemthe Gateway device will need to be an approved device. The option would
have to mitigate the potential risk of security attacks, on the Gateway device, and attacks on SM
HAN.

1.94.The Gateway device will have access to consuelatad data from the SM HAN e.g. data
items also used by the IHD on energy usage, pricing, tariffs, historical data 13 month storage etc.

1.95.The Communications Hub could also read a limited defined set of data objects from the

Gateway device to support siregbeneration meters and load control devices that are sited on the
Consumer HAN.

Page43 of 297



I ndust r Heéhsicall3peaiffcations

Table 4 7 Interface Definitions

Used Where?

4™ August 2011

Architectural Layer

EU/ UK Working
M/441 Groups with
Draft Purpose 3 o Propqsed Propos_ed Pro_pos_ed Standgrds an interest
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and SELECTION SELECTION Meter Positions
GB1 M Communication V V V Note1 SMDG -
s Hub (SM HAN Interoperability
Transceiver) Testing
SMDP -
Application Data
Layer
Link between TBA TBA DLMS/COSEM CENELEC TC SMDG - HAN
Electricity meter AWAITING AWAITING SMART 13 Selection
HAN interface HAN HAN ENERGY BSI PEL 13 SMDG - Difficult
and SELECTION SELECTION PROFILE 1.x Meter Positions
GB2 M Communication V X V SMDG -
s Hub (SM HAN See Note 2 Interoperability

Transceiver)

Testing

SMDP -
Application Data
Layer
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GB3

H2 &M

Purpose

Link between
the IHD and the
Communication
s Hub.

Also includes
the link
between IHD
and any peer to
peer devices on
the HAN e.g.
Electricity
meter.

Also includes
the link

between the
Communication
s Hub and a
gateway to
consumer
devices i1 which
is dependent on
the outcome of
options
assessment on
consumer HAN
interface

Preferred

Used Where?

Variant 1

4™ August 2011

Architectural Layer

Proposed Proposed
Physical Networking

Proposed
Application

TBA TBA SMART
AWAITING AWAITING ENERGY
HAN HAN PROFILE 1.x
SELECTION SELECTION

EU /
Standards
Working

CENELEC TC
205

BSI IST6/12

UK Working
Groups with
an interest
(* Denotes
Lead)

SMDG - HAN

Selection
SMDG - Difficult
Meter Positions

SMDG - [HD
SMDG -
Interoperability
Testing

SMDG - Micro -
generation
SMDP -

Application Data
Layer
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Architectural Layer

UK Working
EU / .
Groups with
Purpose 3 " Proposed Proposed Proposed Standards an interest
5 c Physical Networking Application Working (* Denotes
© & Lead)
o >
Dependent on Out of scope Out of Scope Out of Scope CENELEC TC SMDG - Micro -
outcome of T Note 3 T Note 3 i Note 3 205 generation
options SMDG -
assessment on Interoperability
consumer HAN Testing
interface SMDP -
Application Data
Link between Layer
GB4 H2 Communication V V V BSI IST6/12
s Hub
(Customer HAN
Transceiver)
and 'Un -
Trusted' Energy
Services &
Home
Automation
devices
Link between DCCG DCCG DLMS/COSEM ETSI TC M2M DCDG
Communication SMDG -
CEE ct s Hub WAN V V V Or dual CENELEC TC13 Interoperability
Transceiver and Protocol i Note Testing
DCC 4
No Link between DCCG DCCG DCCG DCDG
GB6 Equivalen | DCC and V V V
t Industry
participants
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Used Where?

Proposed
Physical

Variant 1

Architectural Layer

Proposed
Networking

Proposed
Application

EU /
Standards
Working

UK Working
Groups with
an interest
(* Denotes
Lead)

Link between TBA TBA SMART CENTC 294/ SMDG -
Hand -Held AWAITING AWAITING ENERGY Installation &
GB7 M Terminal and V V V HAN HAN PROFILE 1.x CENELEC 13 Maintenance
Communication SELECTION SELECTION See Note 2 SMDG -
s Hub (SM HAN Interoperability
Transceiver) Testing
Link between Internal Internal Wireless link CEN ELEC TC AMO/BEAMA
M Electric meter same as GB2. 13 SMDG -
functionality Interoperability
GB8 var 1 and an integral X V X Wired link Testing
(vard) Communication DLMS/COSEM | BSI PEL 13 SMDP -
s Hub interface or Out of Application Data
| others Scope - Note Layer
5
M Link between Internal Internal Out of Scope CEN TC 294 AMO/BEAMA
Gas meter T Note 6 SMDG -
functionality Interoperability
RS e and an integral X X V Note 4 BSI PEL 894 Testing
Communication SMDP -
| others s Hub interface Application Data
Layer
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GB10

Purpose

Link between
approved
Generation
meter SM HAN
interface and
Communication
s Hub (SM HAN
Transceiver)

4™ August 2011

Used Where?

o — Proposed

(&) — .

= c Physical

@ <

o &

o >
TBA
AWAITING
HAN
SELECTION

Architectural Layer

Proposed
Networking

TBA
AWAITING
HAN
SELECTION

Proposed
Application

TBC
DLMS/COSEM
or SMART
ENERGY
PROFILE 1.x
Note 7

EU/
Standards
Working

CEN ELEC TC
13
BSI PEL 13

UK Working
Groups with
an interest
(* Denotes

SMDG - HAN

Selection
SMDG -
Interoperability
Testing

SMDP -
Application Data
Layer

Note 171 Variant 2/Problem sites covers a number of architectures under consideration primarily for problem sites. GB1 Gas metemioafions
Hub link does not apply to all options under consideration.

Note 21 GB2 Interface betweelectricity meter and th€ommunications Hub. The Application Layer group recommend DLMS/COSEBIdotricity
meter data and Smart Energy Profile 1.x for the SM HAN. Therefore if the HAN Physical and Network layers can suppefirtkisotiid be a

DLMS/COSEM tunnel for all dta transfer&lectricity meter to and from the DCC, and Smart Energy Profile 1.x for local data to other HAN devices e.qg.
IHD. This could also apply to GB7 for HHT communications with Efectricity meter.

Note 3i GB4 Interface between the Gateway tosiamer HAN devices This is out of scope, the choice of consumer HAN is not limited by the SM HAN
devices. Different Consumer HANs can be supported by different Gateway/Bridging Devices.

Note 4i GB5 Interface between the Communications Hub and the DCE€.ig burrently under review between the SMDG Application layer work
group and the DCCG. The proposals are DLMS/COSEM and/or Smart Energy Profile 1.x
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Note 57 GBS interface betweeklectricity meter and Communications Hub when the Communications Hubrisdalyliattached module (Architecture
Variant 1), this is initially out of scope. The interface options are described further in the Architectures documemt, Sectidi Co mmuni cat i ons
physical connection and fieldaupdatesd in the Supporting Documents al

Note 61 GB9 This applies to Variant 2 where there is a Communications Hub connected directly to the Gas meter. This is likepemddistgproduct
for difficult sites and as such the interface is not defined.

Note 7- GB10 interface between theusted Generation meters and the Communications Hub. This is similar to the GB2 interface and it is possible that
the link could be the same as GB2. However, the Generation meters could also be simpler devices and may not all SupB@SEMIS/

Note 8- All interfaces are subject to further work with STEG to ensure the architectures comply with the end to end securitgmégjuirem
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Extended Functional Requirements

1.96.The installation andhaintenance requirements relate to aspects of the Smart Metering equipment such as
minimising consumer inconvenience during installation or any subsequent maintenance.

Prospectus The Smart Metering System components shall be installablerentiyrexisting

Requirement meter locations in consumer premises.

ID IM.1

Extended IM.1.1 The Smart Metering System components (excluding IHD, CT Metering g

Requirement U16 Metering) shall be installable in current existing meter locations in consum
premises.

IM.1.2 This will be achieved by using Smart Metering System devices manufac
to fit into existing metering installations.

Extended Narrative | Electricity Meters:

Existing locations will havelectromechnical orelectronicmeters installedAny
new Smart Meter should be approximately equivalent in size to typicpbyraent
meters, telemeters aetectromechnical metersA potential issue could be with ne
premises, where only a modern, small, single phase, single element meter has
installed previously.

It is recommended that manufacturers design Smart Metering System compong
be as compact as possift®r guidance purposes only, see the following exampls
of dimensions for existing meters.

Typical Dimensions:

Single Phasé&lectommechanical meter 140 x 130 x 190 (mm)
Twin Element Telemeter 150 x 100 x 210 (mm)
Single Element Prpayment meter 130 x 60 x 160 (mm)
Twin Element Prgpayment meter 130 x 80 x 160 (mm)
Three Phasklectomechanical meter 210 x 160 x 210 (mm)
Three PhasElectronicmeter 170 x 80 x 220 (mm)

Based on Smart Meter technology, currently available typical sizes are:

Single Phase Smart Meter 130 x 65 x 175 (mm)
Three Phase Smart Meter 170 x 105 x 245 (mm)

Note: Dimensions are length x widfdepth) x height, are external
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e

Depth

Length

It is anticipated that there will be two architecture options (based on Architectu
Support document to the Technical Specification):

e Stand Alone Communications Hub
e Variant Communications Hub Directly linked to tBkctricity Meter

For each of these options there are a potential of six scenarios:

e Smart Base Meter (Single Phase, 4 Terminal)

e Smart Variant meter (Single Phase, 5, 6 or 7 Terminal)
e Multiple Smart Meters (Single Phase)

e Smart Base Meter (Three Phase)

e Smat Variant meter (Three Phase)

e Multiple Smart Meters (Three Phase).

Note: Multiple meter arrangements could be required to satisfy existing-metegr
tariff installations.

Note: The only difference between the thyglsase Smart Base and Variant meser
an additional 2A relay in the variafthus, items 4 and 5 above are likely to have
identical footprints.

SMS Footprint (Maximum Envelope)

Scenario 1i Footprint 150 x 80 x 210 (mm)

Single Phasé 4 Terminal

Side View Front View

wuw 0otTe

80 mm 150 mm

Scenario 21 Footprint 150 x 100 x 210 (mm)
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Single Phasé 5, 6 or 7 Terminal

(Variant)
Side View Front View
N
5 I
3
3
100 mm 150 mm

Scenario 3 Footprint 300 x 100 x 21Gnm) + Minimum separation distance

Single Phasé Multiple Meters
(Complex Tariff Arrangement)
Side View Front View

wuw QoT¢e

<> <> <>
100 mm 150 mm 150 mm

Note: Manufacturers are required to specify the required minimum separation
distances between SMS devices.

Scenarios 4. and 5.Footprint 170 x 110 x 250nm)

Three Phase

Side View Front View

ww 0S¢

S Smmm— <>
110 mm 170 mm

Scenario 6 Footprint 340 x 110 x 250 (mm) + Minimum separation distance
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Three Phase’ Multiple Meters

Side View Front View

ww 0S¢

<> < > < >
110 mm 170 mm 170 mm

Note: Manufacturers are required to specify the required minimum separation
distances between SMS devices.

In the above scenarios, the communications Hub is an integral (modular) part @
electricity Smart Meter. For the scenario of a separate communications Hub, thi
footprint will increase.

Note: In some circumstances a separate communications Hub may be utilised;
will be a tethered device.

External communication Hub footprintl00 x 50 x 120 (mm).

Note: This size is an estimate for the average size of existing communication H

Communications Hub

Side View Front View
'_\
N
o
3
3
<> <>
50 mm 100 mm
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The footprint of Smart Metering System with external communications Hub for {
six scenarios previously outlined:

4™ August 2011

Scenario

Footprint

1

250 x 80 x 21@mm) + Minimum separation distance

2

250 x 100 x 21@mm) +Minimum separation distance

3

400 x 100 x 21@mm) + Minimum separation distance

4 and 5

170 x 110 x 25@mm) + Minimum separation distance

440 x 110 x 25@mm) + Minimum separation distance

Note: Manufacturers are required to specify the requingimum separation
distances between Smart Metering System devices.

Note: As an example, Scenario 1. shown with external communications Hub:

Side View Front View

Single Phasé 4 Terminal plus external
Communications Hub

Comnunications

T Hub

wuw ote

Meter boxes

D S <> <>
80 mm 150 mm 100 mm

In some situations, the meter position is external to the property in a Meter box
Smart Meter would be required to fit insider guidance purposes only, see the
following examples of dimensions ekisting meter boxes.

Typical Internal Dimensions:

Wall mounted meter box 405 x 150 x 590 (mm)
Slim wall mounted meter box 270 x 150 x 820 (mm)
Free standing meter box 550 x 140 x 760 (mm)

Potential Issues
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It is possible that in a recentbwilt installation, only a modern, single phase, sing|
elementglectronicmeter has been installethis is significantly smaller in size thal
anyelectromechnical equivalent or telemeter.

The typical size of anodern, single phase, single element, meter is 124 x 37 x 8
(mm). A Smart Base Meter might not fit if there is not adequate space around tk
incoming cable head.

Typically, three phase meters have no disconnect facility and thus any Smart t
phase medr will be deeper than existirgdectronicmeters. This is needed to

accommodate contactors to provide a disconnecig@ayenent) functionA Smart
three phase meter may not fit if there is not adequate space around the incomii
cable head.

gas metes:

The Smart gas meter dimensions shall be suitable for fitting into existing meter
installations conforming to BS64€0 2006 and BS640R; 2006.

A variant gas Smart Meter shall be made available that shall fit into the smaller
envelope currently satisfied/tbhe E6 ultrasonic meter.

Note: This excludes U16 metering.
SM HAN:

The physical presence of SM HAN hardware shall not add significantly to the o
size of the metering equipment. Most SM HAN hardware is based on integrate(
circuitry, although som may require additional components or an antenna. The
physical size of SM HAN hardware is a consideration for technology suitability.

Justification To minimize disruption for the majority of sites. There will be exceptions for me
in difficult to reach locations.

Domestic/NonR D/ND

domestic

N/A

BS64001; 2006
BS64002; 2006
BS7856

N/A

None identified

Electricity Meter,gas meterCommunications Hub
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Prospectus The Smart Metering System shall enable remote firmware upgrades.
Requirement

ID IM.2

Extended IM.2.1 The Smart Metering System shall enable remote firmware upgrades.

Requirement

IM.2.2 Software should follow the WELMEC Software Guide as appropriate.

IM.2.3 All firmware shall be identified by version number, and version control
processes shall be used by the manufactureesmanufacturer shall employ quality
control processedll such processes shall be certified by independent means as
meeting the requirements of BS EN ISO 9001, BS EN ISO 9002, BS ISO/ IEC 9
or equivalent.

IM.2.4 Nordnetrological software in the metering system shall not affect the
operation of the metrology within the meter.

IM.2.5 The Smart Metering System shall support both remote and local firmware
upgradesin the event of a failure to upgrade, the firmware steaiért to the previous
version, either automatically or by virtue of a remote commisthall not require a
site visit to revert to previous versions of firmware.

IM.2.6 All Smart Metering System components that are capable of firmware upg
shall have the facility to do so remotely and independently of each other, activatir
new image either immediately or at a future da&tes includes, but is not limited to,
WAN communications, SM HAN firmware (as per HA.12), and tariff capabilities.

IM.2.7 It shall not be possible to change any part of the firmware relating to the

metrological functionality.

IM.2.8 With the exception of metrology firmware, it shall be possible to apply an
upgrade or completelyov@vr i t e a componentos firm
IM.2.9 Following a firmware upgrade, the affected component part of the Smart
Metering System shall:

e Automatically restart without a site visit to restart the component

e Confirm status to the DCC/Headend at configurable points through the proce
Following a firmware pgrade, the affected component part of the Smart Mete
System shall indicate it is functioning correctly.

IM.2.10 The firmware version should be stored within the device and be made
available to the DCC/He@ghd on request.

Extended Narrative

This avods premises visits in the event that the firmware running on the meter n
changing.This does not include changes to metrological firmware.

Justification High-level list B
Domestic/Non D/ND
domestic

Relevant Use Case
UC 06.01 Updat&irmware

Welmec Software Guide 7.2
Siemens Norm sn29500

Device Data.

In particular items:
Firmware Id
Firmware Image
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Firmware Install DateTime
Firmware Version.

SP.1SP.7SP.11,SP.2,SP.B, SP. 4, SP.B.

All SMS Components

Prospectus The Smart Metering System shall support in situ exchange of WAN communicg
Requirement technology (without removal of meter).

ID IM.3

Extended This currently gives two alternative sets of requiremefstdecision will be made by,

Requirement

the Programme following consultation and one of the following options will be
retained:

EITHER:

IM.3.1 The Communications Hub shall be replaceable by an authorised person
each architecture variant:

e The Communications Hub as a standalone unit, powered from either the
electricitymeter or via an alternative source

e The Communications Hub as a module physically attached tl¢ltricity
meter

¢ The Communications Hub asradule physically attached to the Gas meter.

IM.3.2 The Communications Hub being exchanged shall support backup of the

HAN configuration.

IM.3.3 The Communications Hub (or Communications Hubs if there is a separg

Hub for gas), shall be exchangeablealoghorised personnel without disconnecting

the meter(s) from the energy supply.

IM.3.4 Any wired or power connections shall be secure, thus preventing consui

access.

OR:
Alternative proposal agnostic of Communications Hub or WAN module

IM.3.1 The device that provides WAN connection shall be replaceable, without
interruption of energy supply to the premises.

IM.3.2 Exchange of the device shall require the use of specialized tools. This ig
ensure that:

e Only authorised personnel cparform the task
e The connections to the device are secure and protected from consumer ac(
IM.3.3 Where a device offers additional functionality (for example, a

Communications Hub including SM HAN coordination) then the device shall
support:

e Backup ad restoration of the SM HAN configuratidreither locally to the HHT]
or remotely with the DCC

Extended Narrative

The alternative proposal covers both a Communications Hub and a thinner WA
only module.
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Justification Cost minimisation on changes to D@@mmunicationgroviders
Domestic/NonR D/ND
domestic

UC 1.01 Commission WAN device
UC 1.02 Establish SM HAN

UC 1.03 Commission SM HAN device
UC 1.04 Exclude HAN device

N/A

The Communications Huwill be identified as a specific Device type using the
following data items:

Device ID

Device Type

Device Type Description
Device Activation DateTime
Device Activation Status
Device Removal Date.

N/A

Communications Hub, meters connecting directly to Communications Hub

Requirement

Prospectus The Smart Metering System shall resume normal operation without technician
Requirement intervention after a failure in the metering system power supply.

ID IM.4

Extended IM.4.1 The Smart Metering System shall resume normal operation without exte|

intervention after a failure in the power supply to the metering system.
IM.4.2 The Smart Metering System will retain settings in the event of a loss of

IM.4.3 On restoration of the power supply following a failure, the meters, IHDs,
Communications Hub and other devices shall power up and return to the status
in prior to the interruption. (e.g. rebind, continue metrological function, continue
correct tariff for time of day and meter contactor/Valve state).

IM.4.4 For any auxiliary Load Switches or relays included in the Smart Meter th
switch status immediately prior to the power failure shall be retained when pow
restoredThe switch posibn required by the current date/time shall be adopted
within a maximum of 10 seconds following the restoration of pola@ravoidance
of doubt, no randomisation of this switching time is required.

IM.4.5 For any external SM HANperated auxiliary Load Stghes (i.e. not
including those with a battetyacked reatime clock) the Smart Meter shall send
commands confirming the switch position required by the current date/time as s
as possible after SM HAN operation has been restored (e.g. within a magim®m
seconds following the restoration of powédr avoidance of doubt, no
randomisation of this switching time is required.

Extended Narrative

The system should "reboot" without the need for any physical intervention at th
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meter.

Where there is a peer failure to the Smart Metering System, such as a failure of
electricitynetwork, it should not be necessary for the consumer to take manual
(or require a metering engineer to attend the site) to ensure that the Smart Met
System is able to function when the power is reinstated. This is because this c(
potentially leave the consumer withoelectricityor gas supply to their premise
unnecessarily as the power has been reinstated.

As part of the 6l ast gaspbd process
system should be able to record its current stateegiaint of the loss of power
(which includes SM HAN device relationships and all configurable parameters
within the Smart Metering System) and revert to this state automatically when t
power supply is rénstated.

Justification

Impact Assessment

Domestic/NoR
domestic

D/ND

N/A

None identified

No additional items needed by this Requirement

N/A

Electricity meter, SM HANcontrolled contactors, and communications Hubs

Requirement

Prospectus The Smart Metering System components shall be uniquely identiédaonically
Requirement where applicable.

ID IM.5

Extended IM.5.1 Any authorised deviceonnected to the SM HAN shall contain a revasable|

Smart Metering System identifier (serial number) which is unique, and from wh
shall be possible to determine:

e Manufacturer ID

e Type of Product identifier (Device ID)

e Year of manufacture (Year ID)
IM.5.2 The unique identifier described within IM.5.1 shall correspond to the vis
serial number displayed on the label as described in requirement IM.6.2.
IM.5.3 The SM HAN interface within each Smart Metering System component §
store a unique MAC addss (EU164 identifier).
IM.5.4 All Smart Metering System components shall contaiaelectonically coded
Device Type reference which shall, by cross referencing with a look up table,
describe the various attributes of the device.

Extended Narrative

Meters, communications modules, etc. must have a umigeéonicidentifier for
audit trail purposes.

This requirement provides for a unique and unambiguous identifier which can |
easily interpreted by meter operatives, end users and remote database system
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providing key informationThe unique identifier when receivetectronicdly by any
remote systm shall leave no room for ambiguity or doubt as to the kind of devic
age and manufacturer of the component being referrdatfacilitate this
requirement the identifier format of each device type shall be of a uniform desig
such that it can be reidrecognised and appropriately stored and transmitted by
Industry Systems.

It should be recognised that MAC addresses associated with SM HAN connect
components will be unique but can change during the life of the compdhént.
could happen for exampif the communication module associated with a particu
SM HAN connected device is ever replaced.

It is recognised that legacy database systems associated with existing meter
populations will need to continue to support existing gasetaatricitymete
formats.Recognising the costs associated with changing these systems it has K
agreed that the formats associated with smart gaslaatlicitymeters can be of a
format that is compatible with that of legacy systelnis. suggested that newer mo
advanced formats be applied to new types of devices and that in the fullness ol
identification formats will evolve, as systems develop, to a unified format.

Justification High-level list A
Domestic/NoR D/ND
domestic

Not Applicable

EUI-64 Identifier

See Device Data.

Manufacture ID

Year ID (Year of Manufacture)Device ID (Type of Product identifier)
Device Type

Device Type Description

Device Activation DateTime

Device Activation Status

Device Removal Date

See also Network Data

Device Address
MAC Address

Not Applicable

All Smart Metering System components

Prospectus
Requirement

The Smart Metering System components shall be unigdehifiable physically
where applicable.

ID

IM.6
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Extended
Requirement

IM.6.1 The Smart Metering System components shall be uniquely identifiable b

permanent identifier visible on the component when installed, as per the followi

requirements.

IM.6.2 Any authorised SMS device shall be uniquely identifiable physically (i.e.

visually) by an identifier (unique product serial number) which is unique and fro

which it shall be possible to determine:

e Manufacturer ID

e Type of Product identifier (Devid®)

e Year of manufacture (Year ID).

IM.6.3 All Smart Metering components shall physically display a coded Device

reference.

IM.6.4 The identifiers described above shall correspond exactly in format to all

identifiers described in IM.5.

IM.6.5 The above requirements shall be achieved by affixing a label or marking

to each component showing:

e An indelible, unigue product serial number

IM.6.6 And also affixing a label or marking plate to the component showing

separately:

¢ Anindelible, unique bar code that includes the product serial number which
be identical to that helelectronicdy;

e An indelible Device Type reference.

Extended Narrative

Meters, communications modules, etc. must have a label / engravinguiidpe
identifier for audit purposes.

This requirement provides for a unique and unambiguous identifier which can b
easily interpreted by meter operatives, end users and remote database system
providing key information. The unique identifier shalileano room for ambiguity
or doubt as to the kind of device, age and manufacturer of the component bein
referenced. To facilitate this requirement the identifier format of each device tyy
shall be of a uniform design. This will allow it to be readily graeed, appropriately
stored and then transmitted by Industry Systems.

It should be recognised that MAC addresses associated with SM HAN connect
components will be unique but can change during the life of the component. Ar
example of this will be if theommunication module associated with a particular
HAN connected device is ever replaced.

It is recognised that legacy database systems associated with existing meter
populations will need to continue to support existing gaseteatricity meter
format. Recognising the costs associated with changing these systems it has |
agreed that the formats associated with smart gaslaatlicitymeters can be of a
format that is compatible with that of legacy systems. It is suggested that newe
advancedormats be applied to new types of devices and that in the fullness of {
identification formats will evolve, as systems develop, to a unified format.

This requirement is separate but complements the Measuring Instruments
Regulations:

Information to béborne by and to accompany the relevant instrument, Clause 9:
e Manufacturer's mark or name

e Information in respect of its accuracy
e Information in respect of the conditions of use
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Measuring capacity

Measuring range

Identity marking

Number of the EQypeexamination certificate or the EC design examination
certificate

¢ Information whether or not additional devices providing metrological results
comply with the provisions of these Regulations.

Markings and inscriptions (Schedule 4):

e CE marking and M marking
¢ Notified Body identification number.

All marks and inscriptions shall be clear, renasable, unambiguous and non
transferable.

Justification High-level list A
Domestic/NoR D/ND
domestic

Not Applicable
MID

Data Items:

Manufacturer ID

Year ID (Year of manufacture)
Device ID (Type of Product identifier)
Device Type

Device Type Description

SMM.6, SP.34

All Smart Metering Components

Prospectus
Requirement

The Smart Metering System component g
authorised personnel.

ID

IM.7

Extended
Requirement

I M. 7.1 The Smart Metering System col
by authorised personnel.

IM.7.2 Gas meter batteries should be field replaceable by Authorised Parties wit
compromising the device functionality or securifjey shall not be accessible to th
consumer.

IM.7.3 Access to a battery compartment shall be recordecebettronicdly and by
mechanical evidence.

IM.7.4 Electronicdetection of battery compartment access shall be communicate
the DCC/Headend at the time of detection.

IM.7.5 Mechanical detection of battery compartment access should be provided
physical evidence (e.groken seals).
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IM.7.6 The battery compartment shall not provide access to other parts of the m
(e.g. PCBs, SIM cards, etc.).

IM.7.7 Any batteries used in the Smart Metering System shall be used and disp(
in accordance with the EU Batteries [iige.
IM.7.8 Any gas meter battery life timers shall only be able to be reset by authorig
personnel.

Extended Narrative

The Smart Metering System components must be protected from inappropriate
interference by members of the publitiis includes prtection against battery
replacement in components other than an IHD.

Justification

High-level list A

Domestic/NoR
domestic

D/ND

N/A

ATEX Directive

N/A

SP.22SP.24 SP.26andSP.D

Electricity Meter,gas meterlHD, Communications Hub

Prospectus The Smart Metering System components shall support local access and
Requirement configurability by authorised personnel.

D IM.8

Extended IM.8.1 The Smart Metering System components shall support local access and

Requirement

configurability by Authorised Personnel.
IM.8.2 Local access to configuration, or local loading of a configuration file, shg
limited to Authorised Personnel, or dess such as a Hand Held Terminal (HHT).
Configuration shall include the following:

Tariff details (not structures) e.g. unit prices

Setting of switching times between rates/registers

Firmware upgrades

Closing and opening of interruption devices

Prepaymentlata (debt, emergency and friendly credit settings)

¢ Usage and power monitoring thresholds.

IM.8.3 Local configuration shall include the addition of an Approved SM HAN
device.

IM.8.4 Smart Metering Systems shall allow Authorised Personnel with a HHT t¢
acess Smart Metering System data locally.

IM.8.5 All configuration changes shall be logged within the Smart Metering Sys

Extended Narrative

Local access and configurability, for example to check/change the settings of tk
meter, will not affect the metrology function of the meter.

Justification

Domestic/Non
domestic

D/ND
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Theoretically this may involve any of the following useses:

uc2.01 Manage PAYG Add Credit Remotely
UC2.05 Manage PAYG Adjust Balances
uC2.08 Manage PAYG Self-disconnect Supply
uC2.10 Manage PAYG Set Parameters
UC3.01 Update Account balance
UC4.01 Manage Eventsset event parameters and rules
UC5.01 Manage Parameters and Configuration
UcCe6.01 Update Firmware
UC7.01 Provide Message for Display
uCs8.01 Clear data
uC9.01 Read Meter On Demand
UC9.02 Read Meter Historical Reads
UC9.03 Read Meter Schedule Ad Hoc Readings
ucC9.04 Read Meter Schedule an@apture Regular Readings
UC9.05 Read Meter Schedule the Transmission of Stored Data
UC10.01 Check Status and Settings of a SMS component
UC11.01 Enable Supply
uCi12.01 Disable Supply
UCi13.01 SetPayment Modé Set to PAYG
uC13.02 SetPayment Modé Setto Credit
UCi14.01 Update Tariff
UC15.04 Read Generation Dateéschedule and Capture Regular Readings
UC16.01 Manage Load Configure rules set in SMS
UC16.02 Manage Load Manage load by rules set in SMS
UC16.03 Manage Load Manage load by Instruction
UC18.01 Configure Device Relationship
uC21.01 Restart Supply
uC22.01 Access Consumption History
UC23.01 Cancel Scheduled Action
UC25.01 Record Change of Tenancy
UC26.01 Record Loss of Supply
ucC27.01 Record Gain of Supply
uC28.01 Request Change of Supplieeadings
UC29.01 Reconnect supply
None

See Device Type and Logging Data.

Hand Held Terminal is included in the valid set of device types and will be
connectable to the SM HAN.

We would also record archanges made to Smart Metering System Settings on
system log.

SP.18SP.19SP.2Q SP.21 SP.24 SP.3Q SP.31 SP.32 SP.33 SP.35and all S.HDD
requirements.

All

Prospectus The SmarMetering System shall allow in situ maintenance for non safety criticg
Requirement maintenance.
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IM.9

Extended
Requirement

IM.9.1 The gas meter battery shall be exchangeable in situ by competent persq
without interrupting the supply.

IM.9.2 Gas meter batterishall be exchangeable in accordance with the
requirements in IM.7.

IM.9.3 Exchanging the communications Hub shall be possible without needing
electricitymeter exchange.

IM.9.4 Communications Hubs that are a modular part oékbetricity meter should
be exchangeable in situ by competent persons without interruptietgtiigcity
supply.

IM.9.5 Communications Hub batteries (if applicable) should be field replaceable
Authorised Parties and not accessible to the consumer.

Extended Namtive

The Smart Metering System shall be designed so that any components contain
the meters, that require maintenance throughout the life of the meter, will be al
be exchanged without the need to exchange the meter as a whole.

Justification Consumer
Domestic/Nora D/ND
domestic

N/A

N/A

See Device Type and Logging Data.

Hand Held Terminal is included in the valid set of device types and will be
connectable to the SM HAN.

We wouldalso record any changes on the system log.

There are no extra data implications of manual (as opposectooni¢ actions
performed locally (such as changing a battery).

SP.22 SP.24 SP.26 SP.35 SP.8andSP.D

Electricity Meter,gas meterCommunications Hub, IHD

Prospectus The Smart Metering System shall support remote identification (by Authorised
Requirement Parties) of devices attached to the HAN.

ID IM.10

Extended IM 10.1 The Smarietering System shall support remote identification (by

Requirement

Authorised Parties) of devices attached to the SM HAN.

Extended Narrative

This shall include all devices directly connected to the SM HAN.

Justification High-level list B
Domestic/NoR D/ND
domestic

UC.10.01 Check status and settings of Smart Metering System components

N/A
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See Device Data, in particular:

Device ID

Device Type

Device Type Description

Device Activation Date Time

DeviceActivation Status

Device Removal Date

Manufacturerb6s Make & Type
Manufacturer's Model Code

See also Network Data:

Device Address
MAC Address

N/A

Electricity Meter,gas meterlHD, Communications HubMicro-generatiormeters,
and Auxiliary Load Control Switches

Prospectus
Requirement

The Smart Metering System shall support a simple installation without the neec
manual data entry to the system components.

ID

IM.11

Extended
Requirement

The HandHeld Terminal (HHT)
IM.11.1 The HHT shall connect as an Authorised Device to the SM HAN.

IM.11.2 The HHT shall be capable of communicating with and configuring othe
Authorised Devices connected to the SM HAN (e.g. to apply tariffs, to associatg
MPAN / MPRN to the Smart Meter).

IM.11.3 The HHT shall be capable of communicating with and configuring
individual electricityand gas Smart Meters not connected to the SM HAN or WA
(e.g. to apply Tariffs, to associate MPAN/MPRN to the meter).

IM.11.4 The HHTshall support the collection of data from a Smart Metering Sys
as detailed in IM.5 and IM.6.

IM.11.5 The HHT shall support the transmission of configuration data to Author
Parties.

IM.11.6 The HHT shall be able to retain and record Smart Meteisp®
configuration and technical data until the data is transferred to an appropriate g
Such data shall be deleted from the HHT after a prescribed period, as required
relevant DCC processes.

IM.11.7 The HHT shall support local commissionirfgaathorised Smart Metering
System devices, for example:

¢ Checking of 6ond / O6offodé times of
e Validating other data hel d, but n

IM.11.8 The HHT shall support the addition of authorised devigesr titneir
removal from, the SM HAN.

IM.11.9 The HHT shall support the diagnostic and fault identification of SM HAI
authorised devices within a Smart Metering System.

IM.11.10 The HHT shall be capable of accepting firmware upgrades from Auth
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Parties to enable firmware upgrades to the HHT.

IM.11.11 The HHT shall store, support and apply firmware updates to SM HAN
authorised devices.

IM.11.12 The HHT shall have a unique identifier as per the requirements in IM.
IM.11.13 The HHT must meet the SecyfRequirements.

IM.11.14 The HHT shall support the limiting of actions and commands, within
defined limits, that can be carried out until it has beesutborised by a thirgarty.

IM.11.15 The HHT shall support an authorisation procedure managed by an
Authorised PartyThe procedure can be performed either daily or at agreed
timescales as per Industry Governance.

Commissioning

I M. 11.16 The Smart Meter shall have
mode.

I M. 11. 17 1| n tbtee s6tdG angondoes ttihced HHT s h
the Events log.

I M. 11. 18 During the 6di akEettociytMeter dhallo r
remain on its correct tariff rate for the time of dyaddition, the prepayment
calculations, if enabtk shall continue.

I M. 11.19 The O6diagnosticd or Otestd
the Smart Meter to return to its normal operational mode. It shall not be possibl
leave the device permanently in test mode.

I M. 11. 20 Isnt itchée o6rd i éatgenBtecticityivietdr shalt have the
ability to cycle through each of the fitted contactors and fitted relays, including {
main switch.

IM.11.21 This ability to cycle through each of any fitted contactors and fitted rel
including the main switch, shall be initiated either:

e Via a manual interaction through the Snalctricity Meter, or
e By an authorised command from a HHT.

I M. 11.22 The states (i.e. AOno/ nOf
Electricity Meter shall be displayed during the cycling on the SiBkettricity

Meter.
IM.11.23 In the case of external contactors and relays, the Ginatticity Meter
shall be capable of displaying a no

has been amsmitted from the Smallectricity Meter to the SM HAN.
IM.11.24 At the end of the cycle:
e The contactors/relays are to be restored to their required state

e The Smar€Electricity Meter display is to be restored to its normal operating
mode.

IM.11.25 The gcle shall be capable of being terminated before the end of the cy
period. The termination can be triggered:

e By action of the installer via the Smé&fectricity Meter, or
e By an authorised command from the HHT.

IM.11.26 If the SmarElectricity Meter has a boost button, or has connections for
external boost button, it shall S Wi

displayedAt t he end of the cycle mode, 4
and its status displayed.

IM.11.27 The cyclesequence must automatically be terminated by the Smart
Electricity Meter after the cycle period has been completed.
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Extended Narrative

For avoidance of doubt, these requirements apply to the base meter and any v

The processes to support gdition of a device to, or removal of a device from, t
SM HAN will be dependent on the chosen SM HAN and the processes agreed
the DCC.

During normal operation, when the SM HAN is established, the HHT shall conn
on a temporary basis, to the $#MN to undertake authorised functions.

The HHT shall be restricted in usage in terms of:

e The number of actions it can undertake

e The time it can remain authorised to undertake communications with autho
devices.

This is to address security consiaéwns, and to limit unauthorised usage.

If the WAN is not available, the HHT shall be used to collect the data normally
accessed via the WANhe collected data shall be passed to the requesting part
appropriate and secure thiparty systems.

Each Smart Meter shall have the capa
sequenceT hi s should operate for a | imit
feature, for example:

e Following 5 minutes of iractivity) or
e Through the authorisedsnt al | er exiting the 6di

The meter may be put into a test or commissioning mode by an authorised inst
for example by going to a certain display step and then holding the display butt
down for three seconds, which is ackieadged on the displaynless this action is
t aken, t he meter should remain in i

fSMHAN-controll ed contactors have bee
included in the cycle sequence.

Any contactors may be exercisednually or sequenced automatically, such as 3
seconds AOno then 30 seconds AOffoOo
relevant contactor/relay number indicated on the displag.installer can then cheg
that the appropriate external circuités)d load(s) are switched on and off at each
stagelt should be noted that if there are any limitations in the frequency at whig
contactors can be manually cycled (e.g. due to the time needed to recharge ca
used to store energy to operate ¢batactors), this should be made apparent to th
installer.

It should be possible for the installer to end the test or commissioning mode be
the end of its timed perio@his could be done by repeating the action necessary
enter the cycle mode (e.g. if the button is held down for three seconds during tH

Page68 of 297



I ndust rTeéhsicalBpeaiffcdtions 4™ August 2011

cycle).

Typically, the boost button (whether internal or external to the meter) controls W
heating by a 25A coattor within the Smailectricity Meter.In the cycle mode, the
installer shall be able to prove that a switch operation controls the relevant circ
device.

For avoidance of doubt, any energy
the cycle segence should be charged at the rate pertinent at the time of th#f tes|
the meter is set to prepayment mode, any consumption should result in reducti
credit.Both of these requirements are to discourage customers from attempting
enabl et medét est order to obtain red

Justification Consumer (shorter premises visits)
Domestic/Nor D/ND
domestic

The functionality described allows any configuration to take place. However the
requirement specifically relates to:

UC 01.03 Commission Smart Metering Syste@ommission HAN device
UC 01.04Commission Smart Metering Systénixclude HAN device
UC10.01 Check Status and Settings of a SMS component

None identified

To be confirmed

SP.46
SP.47

Electricity meter, SM HAN, HHTs, SM HAN Controlled ContactoBsyitches and
Relays

Requirement

Prospectus The Smart Metering System shall be installed and maintained in a manner that
Requirement protects public safety.

ID IM.12

Extended IM.12.1 The Smart Metering System shall be installed and maintainetamiaer

that protects public safety.

IM.12.2 This includes conforming to all applicable and relevant safety legislation
standards, including those listed below.

Extended Narrative

All Smart Metering equipment must conform to the relevant standEndse
particular standards relate to the safe design, installation and operation of
communicating metering equipment, including compliance with the relevant
emissions guidelines.

Justification Public safety and Health and Safety at Work
Domestic/NoR D/ND
domestic
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Inter alia;

Electricity, Gas, and Energy Acts (198%

Gas Safety (Installation and Use) Regulations

Gas Safety (Management) Regulations

Meter Asset Managers Code of Practice (Gas)

Codesof Practice (CoPs) for Ofgem Approved (Gas) Meter Installers, (OAMIS),
COP/1a, COP/1b and COP/1c

Health and Safety at Work etc. Act 1974

Electricity at Work Regulations 1989

Electricity Supply, Quality and Continuity Regulations 2002, and any relevant
subgquent revisions

Electricity Act, Sch 7

BS 7671 Requirements foElectricallnstallations

BS 6400 Specification for Installation, Exchange, Relocation and Removal of gg
meters with a maximum capacity not exceeding 6 m3/h.

BS 78560 Code of Practice fodesign of alternating current, wébur meters for
active energy (classes 1&2)

Meters (Approval of Pattern or Construction and Method of Installation) Regulati
1990

EN 50385- Product standard to demonstrate the compliances of radio base stati
andfixed terminal stations for wirelesslecmmmunication systems with the basic
restrictions or the reference levels related to human exposure to radio frequency
electromagatic fields (110 MHz 40 GHz).

OGuidelines f or |[-vamyingeéctigmagnetg,@asdur e t
electromagat i ¢ fi el ds (up t 6 asdifidatedPdidished byl th
International Commission on Ndonizing Radiation Protection

Device data, in particular:

Certification Date
Certification Expiry Date
Maintenance Date

N/A

All SMS Components
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Operational Requirements

1.97.The operational functional requirements relate to aspects of the Smart Metering equipment such as timing

power consumptiominimum modes of operation and fault recovery.

Prospectus
Requirement

The Smart Metering equipment components shall not rely on systems or service
are owned or operated by third parties, including consumers, where there is no ¢
provision to @sure the availability of such systems or services.

ID

OP.1

Extended
Requirement

OP.1.1 As far as practicable, the Smart Metering equipment components shall n
on systems or services that are owned or operated by third parties, including
consumersProvision shall be made to ensure the enduring availability of such
systems or services.

Extended Narrative

Energy accounting whether for billing or prepaymeiitcannot be dependent on an
form of consumer interaction such as line rental or payment for energy to power
system components.

However, in certain circumstances, SM HAN communications and cavibentight
have to rely on additional installed equipment which, in turn, has some reliance
services such as power that are under the control of the coné\ppewvpriate

measures should be put in place to limit the exposure of the Smart Metering 8y
risks associated with this reliance.

Reference the following documents for approaches and solutions for challenging
such as multipl®ccupancy premises:

e HA.09
e Architectures Appendix.

Justification Existing obligation and higlevel list A
Domestic/Non D/ND
domestic

None

None

No specific SM HAN Data Modelling implications

SP.1

Electricity Meter,gas meterCommunications Hub

Prospectus The Smart Metering System shall use UTC for all timing functions/date &
Requirement timestamps.

ID OP.2

Extended OP.2.1 The Smart Metering System shall use UTC for all timing functions/date g
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Requirement

timestampsThe exception is tariffsyhich can operate in either UTC or BST/Local
Time.

OP.2.2 The Smart Metering System shall store the UTC and use this informatiof
all timing functions/date and timestamps stored and communicated by the Smar
Metering SystemThe exception is tariffs, lich can operate in either UTC or
BST/Local Time.

OP.2.3 Where it displays the time the Smart Metering System shall display local
(i.e. on the IHD and the meters).

OP.2.4 The date/time information for the Smart Metering System shall be mana
from the WAN. The offset between UTC and local time shall be managed from th
WAN.

Extended Narrative

This requirement ensures that a common date and time reference is used for all
communication to and from the Smart Metering SystEnis eliminates any
ambiguity that might be experienced with reference to local time changes.

Justification

High-level list A

Domestic/NoR
domestic

D/ND

N/A

ITU-R TF.460i Standard Frequency and TifBégnal Emissions

See Device Data, in particular:

uTC
Local Time Difference.

Records such as system changes and logging data will bstim@ed according to
UTC.

N/A

Electricity Meter,gas meterCommunications Hub, IHD

Requirement

Prospectus The Smart Metering System shall sup
Requirement of energy supply.

ID OP.3

Extended OP. 3.1 The Smart Metering System sh

notify loss of energgupply.

OP.3.2 The Smart Metering System shall be capable of detecting an outage eV
when a phase voltage falls below a threshold of 180V for 3 minutes in line with
current industry practice).

OP.3.3 On detection of an outage event as descril@B.i3.1, the Smart Metering
System shall log the loss elfectricitysupply event, and send a time and date
stamped alert to the DCC/Headend.

OP.3.4 The Smart Metering System shall, once supply has been restored after
outage, send an alert to the DCC/Hierad to notify of the following:
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e Time and date stamped supply outage event
¢ Time and date stamped supply restoration event.

OP.3.5 On restoration of supply after an outage, the Smart Metering System sh
meet the requirements in IM.4.

OP.3.6 Any batteriesr back up power source used to support OP.3 shall be suit
for the life of the Smart Metering System,(e.g. a minimum of fifteen years) assuy
one outage event per year, and batteries shall be field replaceable meeting the
requirements of IM.7 and 1.

OP.3.7 An Authorised Party (via DCC/Headend) shall be able to send a comm¢
each Smart Metering System to establish ifeleetricitymeter is on supply and ha
an effective communications signal.

OP.3.8 The last gasp functionality shall be lodatéhin the same unit as the WAN
transceiver.

Extended Narrative

Last gasp is the ability, in the event of supply interruption greater than a few mi
for the Smart Metering System to communicate this event before reverting to a
back up supply (floexample to keep the legal metrology function active).

180VT This voltage is a typical value that is considered to be acceptable for
detecting a supply outage, but further review may be required.

The ability to épingbdé a Smart Meter
a WAN signal is included in WA.02 and WA.O3.

Justification High-level list B (remote diagnostics)
Domestic/NoR D/ND
domestic

Relevant Use Case: 24.01 Infoof Outage

IETF RFC 4180

We believe a hardware solution to this requirement will be produced.
For contents of the "last gasp" message see Logging Data, in particular:

Smart Metering System Id
Message

Message Sent DateTime
Message Sent Participant Id
Message Sent Role Code
Severity

N/A

Communications Hub arelectricitymeter

Prospectus
Requirement

The Smart Metering System components at the consumer premises comprising
phaseelectricitymeter, communications module, and a mandated IHD shall con
no more than 4.6W combined when averaged and under quiescent operating
conditions.
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OP.4

Extended
Requirement

OP.4.1 The Smart Metering System components at the consumer premises, w
comprises of thelectricitymeter (whether single or thrgpdase), communications
module, and a mandated IHD, shall consume no more than 4.6W per phase,
combined, when averaged and under quiescent operating conditions.

Extended Narrative

This limits the amount of energy used to operate the system and relates only tg
mandated equipmernithis assumes a current meter baseline of 2W per phase ag
defined in EN standards for single or three phase meters, plus 2.6W as set out
Smart Meter impact assessment.

Should additional devices be required to fulfil the operating requirements of th
minimum specification Smart Metering System, the total burden shall be no mg
than 4.6W unless technically unachievable.

All meters, their variants and Smart Metering System components, shall meet t
requirement

Justification

Impact assessment

Domestic/NoR
domestic

D/ND

N/A

Electricity Meter Standards: EN504-8) EN6205531

None

None

Electricity Meter; IHD; Communications Hub; WAN Module

Requirement

Prospectus The Smart Metering System time shall be accurate to within 0.5s within 24 hou
Requirement

ID OP.5

Extended OP.5.1 Any Smart Metering System component clock shall be set at manufacty

and provision shall be made to adjustrisal time clock during the commissioning
process.

OP.5.2 Clock(s) shall be checked during communications periods using the WA
and SM HAN.The DCC/Headend shall reset the clock if it is out of tolerance (e.
+/- 10 seconds).

OP.5.3 A reset of the Smartdtkring System clock(s) is an event that shall be std
in the event log of the relevant component.

OP.5.4 For batterp o wer ed nodes t
within +/- 10 seconds over a 2wur period.

he édunsynchr

Extended Narrative

The dateand time information within the Smart Metering Systems will be remote
set to UTC on initial installation/commissioning of the Smart Metering System.
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Remote communications with the Smart Metering Systems will include a check
the date and time storedthin the Smart Metering System to ensure that it is still
aligned with the UTC, and that the date and time within the Smart Metering Syg
have not changed by more than 0.5s within-&@d4r periodThis will be assessed h
comparison of the current dadad time within the Smart Metering System to UT(
and referencing the last time that the date and time within the Smart Metering
was reset to UTC.

Whilst the instruction to reset the clock will be serviced by the DCC, the
responsibility for clock ecuracy will remain with the supplier.

Justification High-level list A
Domestic/NoR D/ND
domestic

N/A

EN 6205421, WELMEC 11.2 Issue 1

Data Iltems:

uTC

Last Timecheck MeterTime
Last TimecheckdJTC Datdlime
Last UTC Reset DateTime

N/A

Electricity Meter,gas meterCommunications Hub, IHD

Requirement

Prospectus The Smart Metering System shall support a default mode of operation which is
Requirement minimum functionality.

ID OP.6

Extended OP.6.1 The default mode of operation shall operate in the event of a fault cond

for example partial implementation of a Change of Supplier or Change of Tariff
OP.6.2 The default mode of operatiimall be in credit mode.
OP.6.3 In default mode of operation, #lectricitymeter shall continue to record:

e Active energy flow on the total cumulative import kWh register as defined in
ES.2

¢ Half-hourly import KW measurement as defined in ES.6.

OP.6.4 h default mode of operation, the gas meter shall continue to record:
e Gas consumption on the total cumulativeregister as defined in GS.2

e Half-hourly n? measurement.

OP.6.5 If the default mode of operation is activated, the meter shall:

e Log an event thahis has happened

e Display the mode/state of operation on the meter display.

Page75 of 297



I ndust rTeéhsicalBpeaiffcdtions 4™ August 2011

Extended Narrative

Default mode would be entered if there were insufficient configuration datato r
the meter in normal operatio®@nce sufficient configuration datarisceived, the
meter will exit default mode.

Default mode of operation may also be used where a Network Operator has
exchanged the meter in an emergency and cannot provide supplier configuratic

Justification

High-level list A

Domestic/NoR
domestic

D/ND

There are no specific Use Cases.

But the entry to the default mode may be called in the failure paths of a numbe
Use Cases.

None

No specific SM HAN Data Modellingnplications.

Where Suppliers have introduced extra functionality and data items in addition
model, the requirement would imply reversion to the functionality and data des
in this standard industry specification.

SP.7

N/A

Electricity Meter,gas meter

Requirement

Prospectus The Smart Metering System shall support firmware upgrades while maintaining
Requirement normal metrology functionality.

ID OoP.7

Extended OP.7.1 The Smart Metering Systsimall support firmware upgrades while

maintaining normal metrology functionality.

OP.7.2 Meter accuracy shall remain within the specified limits whilst a firmware
upgrade to the Smart Metering System is being carried out.

OP.7.3 All registers/indexes ustt billing, including prepayment/PAYG balanceg
shall operate normally whilst a firmware upgrade to the Smart Metering System
being carried out.
OP.7.4 Storage of registers / indexes used for billing, including prepayment/PA
balances, shall not be affected while the firmware upgrade to the Smart Meterir
System is being carried out.

OP.7.5 Time keeping related to metrology shall remain withirtdiwhilst a
firmware upgrade to the Smart Metering System is being carried out.

OP.7.6 The firmware upgrade process shall meet the requirements set out in IN

OP.7.7 The Smart Metering System shall only carry out a firmware upgrade wit
firmware thathas been accredited, validated, tested and issued by the manufac

OP.7.8 The firmware provided for upgrade shall not conflict with existing
functionality for other third parties who have permission to configure the Smart
Meter for their own requirenmés e.g. import, export, networks.
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OP.7.9 The Smart Metering System shall not process any pending communica
when activating a new firmware image.

OP.7.10 The Smart Metering System shall support one upgrade at a time.

OP.7.11 The firmware upgradeadibe capable of being activated at a future
time/date.

OP.7.12 The Smart Metering System shall follow all applicable protocols for
authentication, validation, rejection and acknowledgement.

OP. 7.13 Integrity and c o nafshallmtbé¢imzaired
during a firmware upgrade.

Extended Narrative

Metrology software must be unaffected.

Justification

Domestic/NoR
domestic

D/ND

UC 6.01 Update firmware

WELMEC 7.2- European cooperation lagal metrology software guide

Data ltems:

Firmware Id,

Firmware Image,
Firmware Install DateTime,
Firmware Version

SP.1SP.7SP.11,SP.2,SP.B, SP. 4, SP.B.

All

Prospectus
Requirement

The Smart Metering System shall be designed such that, if the
enabl ement/ di sabl ement mechani sm ha
restoration of this supply cannot occur without reliable local intervention.

ID

OP.8

Extended
Requirement

OP.8.1 The Smart Metering System shall provide a consumer or an engineer w
means to locally Arm and subsequently Restore supply.

OP 8.2 The Smart Metering System shall provide a consumer or an engineer w
means to upload a UTRN locglisee also PC.10.
OP.8.3 The actions required to physically restore supply shall be as simple ang
straightforward as possible (the minimal number of button pushes required) but
designed in such a way that they guard against the possibility of snpgiyertently,
being restored locally.

OP.8.4 The physical actions required to restore supply shall be identical for bot
andelectricitymeters operating in Prepayment mode.

OP.8.5 The consumer shall be provided with clear prompts, via messages on t
meter display, to guide them through the physical restoration process.

OP.8.6 It shall be possible, where the supply is armed, to restore the supply thi

Page77 of 297



I ndust rTeéhsicalBpeaiffcdtions 4™ August 2011

reliable and robust physical intervention with the meter or enhanced IHD where
appropriate.

OP8.7 When the meter is armed as a result of the addition of credit, or emerge
credit, this event shall be logged by the meter and the appropriate data items r¢
(cause of arming, new Meter Balance, etc.).

OP.8.8 On restoration of supply the metalklog this event and the source of the
restoration request (e.g. physical interaction with meter or through an enhance
IHD).

OP.8.9 Following a successful restoration of supply the meter and/or enhanced
shall provide the consumer with appropriateual and audible alerts to confirm thg
the supply has been restored.

OP.8.10 All alerts, or changes of status, in relation to the arming or restoration
supply shall be made available to the SM HAN for their potential use/display by
other devices.

OP.811 The process for restoration of supply (and any messages on the meter
display) shall not prevent the ability to navigate to other essential data on the
display (e.g. meter reads).

OP.8.12 When the meter is operating in Prepayment mode and kapgigen
disabled as a result of insufficient credit, the meter shall locally arm the supply
sufficient credit has been added to the Meter Balance to take it above the
configurable supply enablement threshold.

OP.8.13 When the meter is operatingPiepayment mode and supply has been
locally disabled due to insufficient credit, and the Emergency Credit has not be
used, it shall be possible to locally arm and subsequently locally restore the suj
means of a button press, i.e. invoking Emergem@dit.

OP.8.14 When a meter is operating in Prepayment mode and supply has been
disabled a change to credit mode shall arm the meter .

OP.8.15 It shall be possible to remotely/locally configure a meter to operate wit
Prepayment mode with the Load iB/Valve functionality disabled. In this mode
the meter will allow a supply even when operating in debt but continue to recor
debt, hence allowing for reparation at a later date. This requirement recognisesg
potential needs of vulnerable customers.

Extended Narrative

This requirement relates principally to local Valve/Load Switch operations withi
andelectricitymeters requiring consumer interaction. More detailed requirement
relating to Valve/Load Switch functionality as appropriate can bedeon ES.1 and
GS.5 respectively.

For safety reasons, in all circumstances a capable person should be at the prel
when the gas supply is restored in order to check that all appliances, etc. have
switched off. See also GS.10.

Justification High-level list F
Domestic/NoR D/ND
domestic

Relevant Use Cases are:

UC 2.08 Manage PAYG Self-disconnect supply
UC 117 Enable Supply
UC 1271 Disable Supply
UC 217 Restart Supply
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UC 297 Reconnect Supply

BS EN6205531

Device Data.

In particular items:

Device Id (Gas an#lectricity Wired interface being part of the valid set)
Valve Status

Supply Status

e Locally Disabled

e Locally Enabled

e Locally Restore

Threshold Type

¢ Reconnectiothreshold

¢ Disconnection threshold

SP.1 SP.qSP.7 SP.1§ SP.19SP.2Q0 SP.21 SP.22SP.23 SP.24

Electricity Meter,gas mete& Mirror, SM HAN
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Display and Storage Requirements

1.98.The display and storadenctional requirements cover the visual interfaces of the Smart Metering equipment
within the consumer premises as well as data storage. It should be noted that the European Measuring Instrum
Directive (MID) also sets out specific requirements fer display of consumption data.

Prospectus The Smart Metering System shall display any currency information using £ and
Requirement pence (but be Euro compatible).

ID DS.1

Extended DS.1.1 Any financial value (e.g. Meter Balance, tariff rates etc.) shall be able tg
Requirement displayed in Pounds or Euros (to two decimal places) on the Smart Meter oper{

in PAYG/Prepayment mode.

DS.1.2 The maximum value of the Meter Balance field sha8ia999.99 regardless
of whether the currency in operation is pounds or Euros. When the Meter curre
Pounds the maximum value of the Meter Balance shall be £99999.99.

DS.1.3 If after the conversion calculation, any of the new Euro values exceeds
maximum value allowed for those fields the command shall be rejected, the me
will retain its settings and an error message will be returned to the DCC/Heade

DS.14The Smart Meter shall be able to
Pounds by receing a conversion Command (including date and time of action) i
the appropriate conversion factor to alter financial balances from Pounds to Eu
Euros to Pounds.

DS.1.5 On receipt of a futwaated conversion Command the meter shall provide
ackrowledgement of the receipt of the Command to the DCC/Headend.

DS.1.6 When the Command is processed the meter will log the processing of ti
conversion Command and, if configured to do so, will return the confirmation
message and associated snapshot datetDCC/Headend.

DS.1.7 Data items represented as currency shall also be converted appropriate
example debt values, standing charges, repayment rates, tariffs, additional chal

etc.
Extended Narrative
Justification High-level list A
Domestic/NoR Clarification to broaden requirement beyond billing information.
domestic

The details captured as part of this requirement are linked to the following use

UC 0.5 Manage parameters and configuration

N/A

Meter Configuration Data and IHD Display Data, in particular:

Meter Mode
Meter Mode Description

PageB0 of 297



I ndust rTeéhsicalBpeaiffcdtions 4™ August 2011

Smart Metering System shall not provide any means for customer to change th
operational modef the Smart Meter as this is in readly mode Apart from above
requirement, there are no other security impacts on this requirement.

SMS Components only

Prospectus The Smart Metering System shall be capable ofrgjdtB months of half hourly
Requirement (kWh and cubic metres) consumption data.

ID DS.2

Extended DS.2.1 The Smart Metering System shall be capable of storing information that

Requirement

be used by the consumer to facilitate access to services whichdtamtial to be
valuable to consumer$he information shall be accessible both locally and
remotely.

DS.2.2 Theelectricitymeter shall be capable of storing 13 months ofhallfrly
kWh electricityimport interval data.

DS.2.3 Theelectricitymeter shalbe capable of storing three months of Hradfirly
kWh electricityexport interval data.

DS.2.4 The gas meter shall be capable of storing three months-bbhalf nt gas

import data, and the gas meter mirror shall be capable of storing 13 months of
hourly nt gas import data.

DS.2.5 The consumption data shall be accessible locally or remotely in the req
format as specified in requirement IN.3.

DS.2.6 Data from other authorised utility meters (e.g-hailirly kWh and kvarh
interval data from micrgeneration meters), where the data or physeaglirements
do not exceed those of gas atectricity Smart Meters, should be available to
consumersnd other Authorised Parties on a similar basis using mechanisms
specified in IN.3Please also see HA.17).

DS.2.7 The Smart Metering System shall, where applicable, store the current tg
identifier and tariff matrix for:

e Electricityimport
e Electricity export
e Gas import .

DS.2.8 Theelectricitymeter and gas meter mirror shall hold the date of the last
change of tenancy, to ensure the current consumer may only access data relat
their occupation of the property in line with requirements IN.3 aB8dbD

Extended Narrative

The specified data is required to facilitate access to services which have potent
be valuable to consumeiSome of these services are energy related e.g.:

e Obtaining energy management / efficiency information

e Switching betwen energy suppliers

e Check energy bills

e Passing personal energy consumption information to third parties
e Monitoring the time that a supply is unavailable.

In addition there could be other services which the consumer authorises that ug
energy related information but are not directly energy related such as Health ar
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Social applications.

Access to consumption related data stored in the Smart Metering Systetier
purposes would be available to the consumer remotely on request.

Justification Consumer
Domestic/NoR D/ND
domestic

UCO04.01 Manage Eventset event parameters and rules (to define supply outag
events)

UCO04.01 Manage Eventsespond to event (to log outage events)
UC09.02 Read Metér Historical Reads

UCO09.04 Read Metér Schedule and Capture regular readings
UC15.04 Read generation datachedule and Capture regular readings
UC22.01 Access Consumption History

None

Data Iltems are:

Period ID

Advance

Tariff Indicator

Time Band Name

Block Element Name

Tariff Rate

Action DateTime

Action Type

Action Value Char

Customer Start Date

Meter Channel ID

Meter ID (Serial Number)

Period ID

Cumulative Consumption in Period

Cumulative Consumption Period Start Date Time
Cumulative Consumption Period End Date Time

None

Electricity Meter,gas meterCommunications Hub and IHD

Prospectus
Requirement

The Smart Metering System shall support display of mode of operation (credit (
prepayment).

ID

DS.3
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