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METERTNG OODE K2

Code of Practice for the Metering of Electricity Transfers between
the National Grid Company plc and Non—Embedded Direct Consumers
using the National Metering System at Cammercial Boundaries
(known as the "Final Metering Scheme")

FOREWORD

This Engineering Recammendation superseded Metering Code A - "Codefof
Practice for the Metering of Electricity Transfers between the
National Grid Campany and Public Electricity Suppliers using the
National Interim Metering System". As with that document, it does
include arrangements between National Grid Company plc (NGC) or
Electricity Suppliers (PESs) ard Generators, or the metering of
custaomers of PESs, or Generators, or the metering of
Interconnected Parties.

For the purposes of this Code, the terms "PES", o
"Externally Interconnected Parties" shall have the me8
expressions in the Pooling and Settlement Agreement

Details of the National Metering System at Conmg
provided in a Functional Description refere .a,
EM40".

NGC Settlements Limited, as Settlement : trator (as such
tenuisdefinedinthePSA)shallre of, inter alia, all
Codes of Practice in thls suite ies of documents
referred to in them, i isions of the PSA.
1. SQOPE

This Code of Practlce s ine practices that shall be

at shall be provided for the
fers between NGC and Non-Embedded
recording measured quantities for

on the metering provisions (Clause 56)

) should be made. In particular, it

ating to accuracy of measurement and

Metermg Equipment Performance Specifications

e 15 to the PSA. It should also be read in

on with the relevant Agreed Procedures for, inter alia,

operatian of the data collection systems as specified in Schedule
to PSA.

In the event of an inconsistency between the provisions of this
Code of Practice and the PSA, the provisions of the PSA shall
prevail.

2- GENERAL
The National Interim Metering System ("IMS") referred to in
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Metering Code A had known technical limitations which were
unavoidable in order to meet the short timescales necessary for
implementation at the Effective Date and proposals were therefore
made for a new system which would overcome these limitations.
This was initially referred to as the "Final Metering Scheme"
(FMS), and sought to establish new neterlrg points at the true
camercial bourdaries of the new campanies. This new system will
provide the quantitative electrical measurements necessary to
support Settlement to a greater accuracy to improve reliability
and with less resort to data modification than the IMS.

REFERENCES
The following documents may be referred to in the text:-

IEC 687 Precision Meters of

British Standard BS 3938: 1973
British Standard BS 3941: 1975
CEGB Specification EM27 (1986)

CEGB Design Memorandum 099/101
(TTM 6/5) 1979

CEGB Specification HVS8 (19

e

ESTI 50-18 Specification for Design and
Application of Ancillary

Electrical Equipment

Specification for test
terminal blocks

Code of Practice for the
Metering of Electricity
Transfers between the National
Grid Company plc and Public
Electricity Suppliers using
the National Interim Metering
Scheme

Metering Code B Code of Practice for the
Metering of Electricity
Transfers between the National
Grid Campany plc and Public
Electricity Suppliers using
the National Metering System
at Commercial Boundaries (known
as "Final Metering Scheme")
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CEGB Draft Specification EM40 Metering at the Cammercial
(expected to be superseded in Bourdaries with Consumers
the period between the Effective

Date and the FMS Date)

CEGB Specification (Issue 1, Communication Protocol

17th March, 1989) Definition for links between
(expected to be superseded the IMS Projects and the

in the period between the Central Data Collection System

Effective Date and the FMS
Date (as defined in the PSA))

PIS 261 The technical content of
Primary Transmission Sch
261, which sets out the

PIS 271

Note: All refe.rences to Standards given in th

4. DEFINITIONS

definitions in
, and British
ropriate. The

apply, complement or expand
PSA and are included for

British Standards 205, 1991

art of the electricity supply capable of
otherwise stated it includes energy

e Energy is that part of the electricity supply which
perform work, (the reactive voltampere hours). Unless

otherwise stated it includes reactive energy flows in both
4.4 Active Power

Active Power is the rate at which Active Energy is supplied.
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4.6

4.9

4.10

Reactive Power

Reactive Power is the rate at which Reactive Energy is supplied.
L i Period/Int ki Pt

The period over which Active Energy and Reactive Energy are
integrated to produce Demand Values. For Settlement purposes at
the Effective Date, the Demand Period is 30 minutes.

Demand Values

Average values of Active Power and Reactive Power over a

Period. The Demand Values are half hour demands and these
identified by the time of the end of the Demand Pericd.

<

Meter

Meter Demand

A demand registered by a single Meter.
Total Demard

A demand derived either from the Summati
Demands of similar quantities or from .

Tmport

An Electricity flow to plant o
plant or apparatus of NGC (
"Import" and its respective
accordingly

B).

For the purposes of this Code, the physical locations at which
cammercial interfaces occur are as follows.

At the lower voltage side of 400/275kV connected transformers.
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4.14 Metering Point

The physical location at which electricity is metered.
4.15 Meter

A device for measurirrj Electricity.
4.16 Meter Register

A device, normally associated with a Meter or summator, £

which it is possible to abtain the amount of Active Energy, or
the amounts of Reactive Energy that has been supplied in a ci
or circuits.

4.17 Raw Data

4.18 Processed Data

Demand Values which, having been mathematical
process according to agreed algo .

4.19 Verified Data
Demand Values which, hav cally checked, are

. & .
considered satisfactori ial use.

4.20 Modified Data

Demand Values
Raw Data has

or substituted values where the
ished as incorrect or missing.

timately regarded as being correct on
th the meter dial advances.

equipment which receives and stores pulses from the
Meters, may perform same processing of the data and
its the metering data to the collector station on request.
4.23 Collectar Station

The camputer based equipment located at a few selected sites
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which collects data from the outstations. Normally, this is
carried out autamatically each night but manual interrogation
during the day is also possible.

4.24 Central Data Collection System (CDCS)
The camputer system located at a central point which contains a
national data base which is regularly updated from the collector
stations to which it has dedicated commumnications links.

4.25 Bulk Supply Point (BSP)
An historical term to describe a Metering Point normally at
or below which formed the boundary between CEGB and Area
Electricity Boards prior to the handover of 132kV Assets

4.26 Grid Supply Point (GSP)

The usual interface between the 400/275kV Grid
distribution system of a PES.

4.27 Interrogation Unit

A hand held unit which can extract inf
Outstation and store this for later re

4.28 PSTN/CIN

The Public Switched Tel

4.29 The National Interim
The National Meteri Ch set out in PTS 261, in effect as at
the Effective Da 3 inéd in the PSA) and contimuing until
AS F e PSA).

4.30 i ’ e at Compercial Boundaries (the
i etes Scheme (FMS))

as set out in PIS 271, coming into

5.1 Quanti

outputs from current and voltage transformers shall provide,
for each circuit:-

(i) TImport kwh
(ii) Export kwh
(iii) Import XvArh
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(iv) Export KVArh

In addition, integration of the measured values over the Demand
Pericd shall provide, for each circuit:-

(a) average value of kW

(b) average value of kVAr

5.2 Acauracy

B o Overall Accuracy of Egquipment

Meters shall be so calibrated, taking account of
due to measuring transformers, as to achieve

CQurent expressed as percentage
of rated measuring current

125% to 10% inclusive
Below 10% to 5% inclusive

+/- 0.5%
+/- 0.7%
+/- 1.0%

125% to 10% inclusive

(ii)

0.866 lag and lead

Accuracy at the Cammercial Interface

limits shall be maintained for the prescribed
calibration period of the Meter, as set out in section
7 4% [ R

In the majority of cases, the point of measurement

coincides with the Commercial Interface.

Where it does

not, loss adjustments shall be made and an uncertainty
between adjusted and "true" values will result, which
will effectively widen the limits of error in the

Tables above.

In the case of Active Energy this
additional error should not exceed * 0.1%.
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5.2.3 Accuracy of Recards

The amount of energy or reactive energy supplied during
each declared demand period obtained from recorded
readings shall be within #1% (at full load) of the
amount cbtained by reading the appropriate register or
registers at the beginning and end of the Demand Pericd.

5.2.4 Accuracy of Time Reeping

The long term time keeping accuracy shall be based
theOutstatlmrecelvmgatJmngmgnalfrcmthe
Collector Station which is synchronised to true
using a Rugby (Warwickshire) radio clock.

The overall limits of error of the
must allow for failure to commnica

transformers, in the Meter

Values of the compensa
details submitted
pursuant to the PSA

of the Metering System
t Connection and Use of System

5.4 Campensation

fade in CDCS software for losses where the
the cammercial boundary do not coincide.
11 depend on direction of flow and will
agre between the Parties concerned. For
the treatment of campensation for losses shall
i by the Executive Camittee. Values of such

j shall be recorded in the Agreed Procedures (as
listed in Schedule 16 to the PSA) and in relevant Connection and
Agreements.

5.5 Grid Sites with Secandary Voltage levels less than 132kV
Accuracy limits of the metering equipment will be as specified

above, but the use of cambined instrument transformers will not
be practicable. In such cases, separate VIs and CTs used will be
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6.1

- 6.2

6.3

to the Class standards required in order to meet these system
accuracies. (See section 6.2)

FACTLITTES TO BE PROVIDED

(Note - The National Metering System is described fully in the
draft Standard of which extracts are provided for information
purposes in Appendix A. It is intended that this draft document
is to be superseded. However, basic details are reproduced below
for ease of reference.)

Meters

Meters shall be to IEC 687, ard to CEGB EM27. Watthour Me
shall be to at least Class 0.2S, and Reactive (var-hour
shall be to at least Class 0.5S with appropriate adj
power factor.

On each circuit main and check Active Energy
Meters for both Import and Export will be i
be achieved by the use of bi-directional Me
follows:-

1
all), as
(i) Main Active Energy Meter
(ii) Check Active Energy Meter
(iii) Main Reactive Energy

(iv) Check Reactive

be labelled according to the

for use with tariff metering shall be of a
acy in accordance with BS 3938,
rated burden of not less than 7.5VA

two current transformer secondary windings per
ilable solely for metering and each winding shall be
cabled to the metering cubicle.

Voltage Transformers

Voltage transformers for use with tariff metering shall be of a
minimm standard of accuracy in accordance with BS 3941,
Class 0.2 with a secorndary rated burden of not less than 15VA
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There shall be two voltage transformer secondary windings per
phone available for metering purposes each supplying the
functional requirements of the Main and Check meter circuits
separately, the details of which are set out in Appendix A.

NOTE: Combined instrument transformer units which camply to
Specification CEGB - HV88 (1988) may be used.

6.4 Data Collection
Data collection will be by means of Outstations connected

Collector Stations. Collector Stations will, in turn, be
connected to the Central Data Collection System.

At each site, Outstations will be duplicated and will be of
different manufacture for increased security.

Data collection equipment is fully specified
CEGB Draft Specification EM40. See Appendix A o ch
Specification as superseded it (see Note in

fraom

Data collection procedures are detailed in the

The Demand Period shall be selectable ©
30, 20, 15, 10 and 5 minutes for any alue in this range

6.5

and maintained by PESs for the

Data for internal use may be installed
agreement with NGC. Such equipment shall
@ endanger or interfere with operation of

Meters shall be supplied calibrated according to the
requirements of Specification CEGB - EM27 as to
accuracy and will be adjusted to take account of
voltage and current transformer errors.
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The results of routine tests carried ocut by the
Operator as per the relevant sections of the
Specifications will be made available to the
Registrant, who will, in turn, make them available to
a representative of the Settlement System Administrator.

The opportunity of witnessing such tests shall be
offered to relevant parties, as provided in the PSA.

712 Periodic Checks

The calibration of Meters shall be checked on site i
accordance with the provisions set out in Appendix
ensure that the accuracy remains within the limits
down within this Code of Practice.

T1.3 Periodic Calibration

7.1.4

7.2 Measuring

2.1
istics within the specifications of the
to allow calibration of Meters to
re overall system accuracy within the limits laid
down in this Code of Practice.

Regular calibration checks on this equipment are not
considered necessary.

7.3 Test Access to Metering Equipment
Test terminal block in accordance with CBEGB Standard 993908 (TPS
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7.4

7.5

9/14) shall be used to facilitate Meter testing and voltage and
current transformer monitoring on site.

7.4.1 Initial Tests

Equipment for data logging and processing will be
supplied and tested according to the relevant NGC
specification, including type, routine works and
routine site tests. Access to the results of
tests will be made available in accordance with the
provisions of Clause 56.9.3 of the PSA.

742 Periodic Tests/Maintenance

The need for periodic tests is not f
Maintenance will be carried ocut by %
thesdledula-;usedwnllbeavallable

Testing Procedures

A programme of perlod.w.ctatsshallbe
Registrant and the Operator. The
tests shall be notified to the Setg

and remain on site after interrogation by the Collector
on for a minimm period of 10 days after collection

(generally a longer time period cbtains) after which it will be

overwritten. During this period, it can be retrieved.

Details of the physical arrangements of Outstations and further
technical information are contained in Apperndix A.
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8.2

8.3

9.1

9.2

9.3

13

Site Outstation to Collector Station

Data fram Outstations will be collected by the respective
Collector Station by daily dial up. Further data transfers may
take place, initiated marmally. Autamatic checking procedures
are carried out on the data collected from Outstations and the
results are reported at the Collector Station.

Collector Station to Central Station

Data from Collector Stations is transferred automatically
day. This data will normally relate to the previous day, but
occasion might cover two or more days in particular cases.
necessary, further data transfers may take place on any day,

initiated mamually, following investigation of reports.

The Central Data Collection System holds data
these will be available to the respective P ~
in Schedule 9 to the PSA. The data will be used
Settlement System Administrator for the p

ACCESS TO DATA

General

Access to data and physical access Metexi ints, Data
Collection Stations and Central Dé System shall be
in accordance with the provisior 2SA and the Agreed

Procedures referred to there

-

a\fault finding tool and, in exceptional

PESs collection systems which interface with FMS Meters shall not
endanger or interfere with the security of data passing to the
CDCsS.
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10. MISSING OR DEFECTIVE DATA AND CONTINGENCY ARRANGEMENTS

The Agreed Procedures listed in Schedule 16 to the PSA cover the
following operational consideration of the Data Collection

systems:

- Sources of missing or defective data
- Detection of defects

- Defect Procedures

- Validation of Data

- Reconciliation of discrepancies

- Estimation Procedures

11. NOTTIFYING/SETITLING OF DISPUTES

The relevant clauses of the PSA shall govern the p o

notifying and settling of Disputes. 2
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APPENDIX A
EXTRACTS RELEVANT TO DISTRIBUTION METERING FROM A DRAFT SPECTFICATION
FOR "METERING AT OOMMERCIAL BOUNDARTES WITH CONSUMERS™ ISSUED AS
SPECIFICATION EM40 BY THE NATICONAL GRID COMPANY plc
OVERVIEW

Fig 1 is a common arrangement at grid supply points and can be ganged
to cover for greater mumbers of grid transformers.

There are three single phase cambined instrument transformers per
circuit. Each transformer has two voltage windings and two curre
transformers. These connections are cabled to a cammon marshalli
kiosk dealing with the 3 phases.

Since the VIs are used both for auxiliary supplies
performance, two cables are run back to the
for each purpose, for each phase and for each

Each CT winding is cables separately back to the ©

metered circuit.

bi-directional energy meter. front of the
cubicle for the testing and isolation supplies.
Each meter has three bi-directi : ofwhlchareusedfor

Each of the bi-directional for NGC use are connected
into data collector ocutstat n
failure of either will still
totals in memory. the collector outstations may be

i 3ss of telecomumnication facility.

is connected, via a modem to a

may be interrogated daily. The telephone
the PSTN, but corporate telephone systems
ilable.

counts meter pulses over a half hour (or other)
half hour demands are stored for retrieval at daily

There are four of these located at strategic points around the NGC
system. In case of failure, arrangements are made for transfer of one
Area Collectors' outstation to another for interrogation.
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The Area Collector is equipped with a radio clock and uses this as a
time source for synchronising outstation clocks.

After outstation checks are camplete the 48 half hour demand period
totals for each GSP are transferred to the CDCS where they were used
for tariff, statistical and operational purposes.

INSTRIMENT TRANSFORMERS

(These details are given in Section 6.2 in the test of this Code
Practice).

INSTROMENT TRANSFORMER CONNECTTONS

Current Transformers

relays. These two supplies are segregated at

conductors. For each set of 3 phase ¢
conductors are required for connecti = N ing kiosk
and the metering cubicle. The all I i

follows:-

Measurement supply :

Note that conductor e measurement phase supplies is used
to alleviate burden errors. The total cabling

requirement for phase voltage windings is 20 conductors.
measuring and auxiliary supplies shall
ively.

must be retained for the life of the equipment. No
en shall be placed on these supplies.

Fmrsolldstateenergymters, appmvedbyNGCarﬂconfommgtothe
requirements of CEGB EM27 shall be used for each circuit.
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Two meters, mounted in a cammon subrack shall be connected to one
setofthreel:hasevrarricrwuﬂu)gstoreadactlvearﬂreactlve
energy. This meter group,group 1, shall be known as:

Active Main 1 meter and
Reactive Main 1 meter

Imnedlatelybelmmetergrouplshallbemmtedasecardsub—rack
containing two more meters approved by NGC and conforming to the
requirements of CEGB EM27. These shall be connected to the otherfset
of three phase VT and CT windings to read active and reactive

This meter group, group 2, shall be known as:

Active Main 2 meter and
Reactive Main 2 meter

Meter groups 1 ard 2 shall be of different manufa
possibility of type faults).

METER OUTPUT FOR CUSTOMERS

Each meter contains a pair of contacts for
and export energy or reactive energy). Th
via interposing relays.

Prior to any connection from externmal equipment to the
interposing contacts, full details i i
shall be supplied to NGC for
without prior approval from NGC iti thereafter no change
shall be made to that circuit roval of NGC. Any
violation of these conditi in the disconnection of

ofcapable of interrogation the "clean"
Power for the interrogation shall be

Cammmications with the ocutstation will normally be via a telephone
circuit and modem (to be included) and will take place once per day.
However, storage for at least 10 days shall be provided to allow for
failure of commumication links. Also a second port shall be provided
for connection at a dedicated interrogation unit. The interrogation

unit may be either a purpose built device or a programmed portable
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camputer. If the program of the interrogation unit is not firmware
installed then copies of the software shall be provided for reloading

purposes.

The outstation shall be capable of accepting at least 16 inputs and
shall have the facility of summing selected inputs if this shall be
required.

The outstation shall provide two watchdog alarm ocutputs (two sets of
closing contacts). These contacts will be used for alarm indicatie
in the cubicle, and remotely through the substation alarm scheme

The outstation, as delivered, shall be capable of being personali
from either the remote or local access ports.

ardshallbeproventoberellablearxiaccurate estal
previous use or by appropriate tests.

Two outstations will be used for security and these(s
different marufacture.

" VOLTAGE FAIIIRE REIAY

Voltage (Fuse) failure relay shall be
each three phase set of voltage transf
outputs from these relays shall
metering cubicle and shall be

r lamps on the
substation alarm

COMMONTCATTIONS

) Area Collector Station shall
shall be provided and wherever
routes into the substation. Most

Ommmicaticns between the

o o ‘may be possible to use a corporate communication
is possible if advantages accrue. However, this will
of pulse and tone dialling.

Adequate cubicles shall be prov1ded the construction of which are to
betothea;pmvaloftheNGCEnmneer The general arrangement shall
be in line with Fig 1, but deviation will be permissible at the
discretion of the NGC Engineer.
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Lockable doors shall be provided at the front and rear of the cubicle
to provide security to the wiring and equipment within the cubicle.

ARFA QOLIECTOR STATTONS

Area Collector Stations shall be provided in four locations within the
NGC areas. At each location two collectors will be required each to
match the appropriate outstations. A supplier will be required to
supply the outstations and the matching collectors so that two
supplies will be needed at each location. The collectors shall
enocugh spare capacity to collect cutstation information normally
collected by a similar but out-of-service collector at one of the
other locations.

The area collector shall pass information daily to the CDS via a
protocol and in a format to be agreed.

COMMONICATION TO CDCS

Commmication between the Area Collector and the CDCE
dedicated data links which must be capable of transfe
collected each day in less than 5 mimutes. After w
Holidays, the data to be transferred may be
and it is acceptable that more time will be
be minimised.

be to transfer the

would be acceptable.

In case of failure of this link it
information over the PSIN at a sl

INDICATOR IAMP

The cubicle shall be
clearly visible without
mounted above door level or
section high in the dg

icator lamps which are
le door. They may either be
may be visible through a transparent

The indicator lampg riven from the four voltage failure alarm
relays ard the ' . sociated with each data collector unit.
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CDCS = -

SETTLEMENT

Collector Station

B

Other Outstations

<

utstation

Outstation
Main 1 Main 2
I ;
|

kWh kYArh kWh kWh kVArh kVArh
I/E I/E / I/E I/E I/E I/E I/E

in eck Main Check Main Check Main Check

Circuit 1 Circuit 2

Figure 1: Final Metering Scheme
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APPENDIX B
IABELLING OF METERS FOR TMPORT AND EXPORT

Bl The terms Import and Export are defined in sub—clauses 4.10 and
4.11 and it is considered desirable to recammend a standard
method of labelling Meters (or suitable labelling panels etc.),
and to establish the relationship between Import and Export,
Active Energy, and Import and Export Reactive Energy.
Accordingly, Meters (or suitable labelling panels etc.) shal
labelled in accordance with this Appendix B.

B2 ACTIVE ENERGY

Active Energy is considered to be Imported when it flows
to the distribution system of the PES. The Meter(s) reg
this Active Energy should be labelled "Import"

The Meter(s) registering this Active
llmrt".

Within the context of this Code o
between Active Energy and Rea e best be established
by means of the power facto The £ table gives the

relationship:-
Flow of Energy ctor Flow of Reactive

Energy
TImport I.aggmg Import
I.eaidlng Export

Unity Zero
rt lagging Export
rt Ieading Import

Unity Zero

r registering Import Reactive Energy should be labelled
"Import ctive" and those for registering Export Reactive Energy
labelled "Export Reactive'.

NOTE: This convention is based on "Import" and "Export" being
from the viewpoint of the Registrant of the Metering System.
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APPENDIX C

REOMMENDATTONS FOR PERTODIC TESTING
AND RECALTBRATTICN OF METERS

1. Testing

1.1 A routine test of calibration will be carried ocut on all Meters
i with the Settlement System Administrator at an
interval not exceeding 5 years.

2:31.1 Where the test of calibration finds that a Meter is
within the required system accuracy limits set out 4
section 5.2.1 above, but indicates that it will n
capable of remainig within those limits until the

o O Ry Routine tests will be carreid ocut on s
prevailing load or by injection into
transformer secondary circuits.

1.2 Other Calibration Tests
A test of calibration will be carreid

(a) when the Meter Operator beliéves tha ter is not

performing to its i
(b) under the Metering p ions o
where either the Settl S

as the values recorded by a Meter as
5-. OfthePSA-

PSA (Clause 56.9.2)
Administrator or a third

not performing to its

For those S Wi e method of Clause 56.15.2 (a) (injection
i i ptuits) is used, measurement of accuracy
the whole range of the Meter at the

5%, 10%, 20%, 50%, 100% and 125% of rated
measuring current at unity power factor

- 20%, 50%, 100% and 125% of rated measuring
current at 0.5 power factor lagging and
leading

Var-hour meters - 10%, 20%, 50%, 100% and 125% of rated
measuring current at zero power factor
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- 20%, 50%, 100% and 125% of rated measuring
current at 0.866 power factor lagging and

leading.
RECALTBRATTON (REFURBISHMENT) PERIODS

2.1 Static Meters

' Recommendations for appropriate intervals

There is insufficient experience in the operation of Static
Meters currently available to enable recamendation as to
specific intervals between recalibration.

Recalibration in this context shall mean removal from site,
refurbishment and recalibration in a test laboratory (where
practice is practicable or econamic) before further use.

ti
shall be made for each type of Meter foll f the

sampling tests, as required in section 7.1.3

&
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