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Code of Practice for the Metering of Electricity Transfers
Between The National Grid Company ple and Externally
Interconnected Parties using the National
Interim Metering Scheme

FOREWORD

This document is one of a suite of Codes of Practice which supersedes Engineering
Recommendation M24 - "Code of Practice for the Metering of Supplies from the
Central Electricity Generating Board", issued in April 1973. It does not include
arrangements between The National Grid Company ple (NGC) or Public Electricity
Suppliers ("PESs") and Generators (both as defined in the PSA) whieh are dealt
with in other Codes in the suite.

Details of the National Interim Metering System (IMS) are
Functional Description issued by CEGB Transmission Division i
The IMS will ultimately be replaced by a new National
further Code of Practice will then apply for energ ansfe his gategory.

NGC Settlements Limited as Settlement System Admini efined in the
S suite together
with copies of documents referred to in them, in a@cordan jth the provisions of

the Pooling and Settlement Agreement (PSA).
1 SCOPE
This Code of Practice deter

the facilities that shall be
transfers between NGC

s that shall be employed, and
e measurement of Electricity
Interconnected Parties ("EIPs") and

[t complements on the metering provisions (clause 56) of the
PSA, to which be made. In particular, it complements
provisions rela cy of measurement and the corresponding
metering perfo cifications set out in schedule 15 to the PSA.

read in conjunction with the relevant Agreed Procedures
heration of the data collection systems as specified in

he following documents may be referred to in the text:

British Standard BS 3938: 1973 Current Transformers
British Standard BS 3941: 1975 Voltage Transformers
CEGB Standard 993619 Application of Metering to
(TPS 6/19) 1985 Tariff Circuits
-5-
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CEGB Standard 993908
(TPS 9/14) 1983

CEGB Specification EM21 (1982)
CEGB Specification EM24 (1980)
CEGB Specification EM27 (1986)
CEGB Specification EM28 (1980)

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

ESI 50-18

Engineering Recommendation M24

CEGB Functional Descriptio
(issue 1 November 1988)

CEGB Specification

CEGB Specifica @

NOTE:
versions. Where equipment is in use which was designed and built to earlier
versions of these standards, there is no implied requirement to update this

equipment.
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Test Facilities for Current
and Voltage Transformer
Secondary Circuits

Electricity Meters, Induction
Type

Cubicle for Accommodating
Metering Equipment and
Transducers

Static Energy Meters

Metering Information T
Recording Equipment (]

e National Interim Metering
heme.

Modified Mitre Unit
OSME Unit
CM10 Unit

Communication Protocol

Definition of links between the

IMS projects and the Central Data
Collection system

Technical content of CEGB Primary
Transmission Scheme 261, which sets
out the IMS

Technical content of CEGB Primary
Transmission Scheme 271, which sets
out the FMS

All references to standards given in the text are to current



3. DEFINITIONS
Except where otherwise specified herein the definitions in British Standards
205, 1991 and 4727 Part 1, and British Standards for equipment shall apply
as appropriate. The following definitions, which also apply, supplement or
complement those in the PSA and are included for purposes of clarification.
3.1 Electricity

Active Energy and/or Reactive Energy

3.2 Active Energy

Active Energy is that part of the Electricity supply capabl
work. Unless otherwise stated it includes active energ
directions.

3.3 Reactive Energy

hich cannot
ess otherwise stated it

Reactive Energy is that part of the Eleg
perform work, (the reactive voltampere ho
includes reactive energy flows in both direc

3.4 Active Power

Active Power is the rate at which A@tive Enefgy is supplied.

3.5 Reactive Power

Reactive Power is the active Energy is supplied.

3.6 Demand Period/I

The period ove Energy and Reactive Energy are integrated
to produce Dem Valués. For Settlement purposes at the Effective Date,
i e 30 minutes.

of Active Power and Reactive Power over a Demand
mand values are half hour demands and these are identified
end of the Demand Period.

demand registered by a single Meter.
Total Demand

A demand derived either from the Summation of one or more Meter
Demands of similar quantities or from other total demands.
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3.10

3.11

3.12

3.13

3.14

3.15

Import

An Electricity flow to the EIP's external system from the NGC
Transmission System. The verb "Import" and its respective tenses shall be
construed accordingly. (See also Appendix A).

Export
An Electricity flow from the EIP's external system to the NGC

Transmission System . The verb "Export" and its respectivg tenses shall be
construed accordingly. (See also Appendix A).

Summation

The algebraic addition of two or more flows of Ele
simultaneously, or for impulse summation, within th ini
impulses for correct operation.

For the purpose of addition, Import flows er positive and Export
flows are termed negative.

Commercial Interface

For the purposes of this Code, t al locations at which
commercial interfaces occur are as/i
on circuits (system C and an EIP at the defined

commercial interface.
Metering Point

The physical loe h Electricity is metered.

Meter

lectricity.

wially associated with a Meter or summator, from which it is
in the amount of Active Energy, or the amount of Reactive
gen supplied in a circuit or circuits.

Demand Values collected from the Outstations and which have not been
altered.

The Demand Values may have had automatic checks applied to them and be
marked with flags describing their status relative to the checks.
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3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

Processed Data

Demand Values which have been amended by basic mathematical processes
according to agreed algorithms.

Verified Data +

Demand Values which, have been automatically checked, are considered
satisfactory for commercial use.

Modified Data

Demand Values which are edited or substituted values where Data

has been established as incorrect or missing.
Reconciled Data

Demand Values upon which monthly Settlg made, and which
may include Validated Data where Meter read i ied out monthly.

Validated Data

Demand Values which are ultimately g correct on the basis

of aligning with the Meter Register &
Outstation

The site equipment which d stores pulses from the individual
Meters, may perform s essing of the data and transmits the
metering data to the ctor Statiop’on request.

Interfacing Unit

A unit which i aces between the Meter output and the Outstation to
provide t e) uts (e.g. to provide an additional output from a
output contacts).

er retrieval.

he computer based equipment located at a few selected sites in the
ountry, which collects data from the Outstations. Normally, this is
carried out automatically each night but manual interrogation during the
day is also possible.

The metering data are stored, tested, modified when necessary and
transmitted on a daily basis to the central station.
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3.27

3.28

3.29

3.30

4.1

Central Data Collection System (CDCS)
The computer 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 communications links.

PSTN/CTN

The Public Switched Telephone Network/The appropriate ESI Corporate
Telephone Network.

The National Interim Metering Scheme (IMS)

The National Metering Scheme as set out in PTS 261, in at, the
Effective Date and continuing until the FMS Date (as define

The National Final Metering Scheme (FMS)

The National Metering Scheme as set out in 2715 cominglinto effect at
the FMS Date.

MEASUREMENT CRITERIA

Quantities to be Measured

The outputs from current andpvolt@ge transformers shall provide, for the
majority of circuits c E

i Import kWh

ii Export kWh

e value of kW

erag@ Value of kVAr (where appropriate)

4.2.1 Overall Accuracy of Equipment

Meters shall be so calibrated taking account of errors due to
measuring transformers as to attain overall accuracy of equipment
(comprising Meters and measuring transformers) at the point of
measurement within the limits of error in the tables below.

-10 -
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i Active Energy Meters

TABLE 1
Conditions of Test Limits of Error at Stated Power Factor
Current expressed as a percentage
of the rated measuring current Power Factor Limit of Error
125% to 20% inclusive 1.0 +
Below 20% to 10% inclusive 1.0 +
Below 10% to 5% inclusive 1.0 +
125% to 20% inclusive 0.5 lag and lead +
Below 20% to 10% inclusive 0.5 lag and lead b

ii Reactive Energy Mete

TABLE 2

Conditions of Test Limits of Error at Sta Power Factor

Current expressed as a percentage

of the rated measuring current Powe tor Limit of Error
Under Primary
System balanced

Conditions
125% to 5% inclusive Ze +4%
125% to 20% inclusive 0.866 lag and lead +4%
Below 20% to 10% inclusi 0,866 lag and lead +5%

These limits s ed for the prescribed callibration period of the
Meter as defified etion 6.1.3

2 Commercial Interface

e point,of measurement is not at the Commercial Interface,
ill ba’adjusted to reflect the values as if measured at the
ercial Interface. Due to the nature of these adjustments, there
be an uncertainty between adjusted and "true" values. This is
expected to increase the limits of error as set out above by up to +/-1%
in some half hour periods. For varhour metering, no such adjustments
will be made.

4.2.3 Accuracy of Records

The amount of Active Energy or Reactive Energy supplied during each
declared Demand Period obtained from recorded readings shall be within
+/-1% (at full load) of the amount obtained by reading the appropriate
Meter Register or Meter Registers at the beginning and end of the
Demand Period.

=i
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4.3

4.4

4.2.4 Accuracy of Time Keeping

The long term time keeping accuracy shall be based upon the Outstation
receiving a timing signal from the Collector Station which is
synchronised to true time by using a "Rugby (Warwickshire)" Radio clock.

The overall limits of error for the time keeping which must allow for
failure to communicate with the Outstation for an extended period of 10
day shall be:-

4,2.3.1 the commencement of each Demand Period sha e at a time

which is within +/-10 seconds of the true time;

4.2.3.2 the duration of each Demand Period shall be
of the true duration.

Compensation for Measuring Transformers Errors

Compensations shall be made for the errors of currg ansformers in
the Meter calibration.

etails submitted upon
PSA and in relevant

Values of compensation criteria shall be re
Registration of the Metering System
Connection and Use of System Agreement

r losses in primary transformers, as
of System Agreements between the

Compensation shall be made,
defined in the relevant Con
parties concerned, and ma
computed figures.

FACILITIES TO BE P
ption of the Interim Metering System and CEGB

Standard 9936 6/19) give technical details of metering systems and
ference should be made. Basic details are reproduced

e in acCordance with Specification CEGB-EM21 or EM27 and the
1 be provided on each circuit used to furnish the supply:

Main Active Energy Meter for Import

Check Active Energy Meter for Import

iii Main Active Energy Meter for Export
iv Check Active Energy Meter for Export
= 39 =
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v Reactive Energy Meter for Import )
)where
vi Reactive Energy Meter for Export )appropriate

Half-hourly demands of Active Energy Imported and Exported and Reactive
Energy Imported and Exported shall be made available in a manner suitable for
processing by the appropriate information collection system.

Meters shall be labelled according to the criteria of Appendix A.

5.2 Current Transformers

Current transformers for use with tariff metering shall preferablygbe
Class 0.2, and have a rating of not less than 15 VA. Installations
instrument transformers may be retained subject to the require
accuracy being met.

Metering current transformers shall be used solelj sup the Meters.
The secondary current shall be either 1 or 5 amps.

Common return leads for two or more current tra ondary circuits shall

not be permitted.
rrent transformer.

The total burden shall not exceed the rati the

5.3 Voltage Transformers

ering shall be to BS 3941, Class 1.0,

VA. Installations using existing
the requirements for Meter accuracy
formers may be shared with other duties in so
of the Meters. The metering suite shall be
from the voltage transformer.

Voltage transformers for use
and have a rating of no
transformers may be retai
being met. Metering
far as this does not 3
fed by a separate, fus

5.4

be designed and supplied according to relevant

unications from Metering Point to Collector Station shall be via PSTN, or

All metering, metering ancillary equipment, instrument transformers, interfacing
and control equipment in connection with the IMS will be registered into
Settlement as required by the PSA which will specify at each site the Registrant
and Operator (both as defined in the PSA) of the equipment.

-13 -
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6

6.1

CALIBRATION AND TESTING OF EQUIPMENT

Meters

6.1.1

6.1.2

6.1.3

Initial Calibration

(Note - For the IMS in many cases existing Meters will be utilised,
and hence initial calibration will already have been carried
out).

Meters shall be supplied calibrated according to the
Specification CEGB - EM21 or EM27 as to accuracy,
requirements of such Specifications and with errors big
account of voltage and current transformer errors and, whe
primary transformer losses.

to take
icable,

The results of routine tests carried out as perr
specifications will be made available in ¢
the PSA with other records as in 6.1.2 bélo

h Clause 56.9.3 of

Checking and Recalibration prior to the

Metering equipment will have bee ‘ olume inspection and
recalibration under procedures ist the CEGB. These

recalibration, have varied n CEGB Field Engineering Units.
Meters may be checked i
within the limits laid down|withi e of Practice.

checks or recalibrations shall be
e Effective Date to the Operator of
will make them available to the Registrant
and/or Settle inistrator as required by the provisions of

Records relating t
transferred by the

d Recalibration

alobjective, within three months of the Effective Date for
System Administrator to check, and affix a seal to that
fipment required to be sealed pursuant to the PSA. In this
king shall include a thorough inspection of Metering
onnections thereto.

ric records will indicate priorities in subsequent Meter
recalibration, and schedules of proposed recalibration will be provided by
the Operator. Site Checking and Recalibration will continue in
accordance with the table below except that the need for further
recalibration will be reviewed within six months prior to the FMS Date.

Records of inspections and work carried out will be kept to a form
approved by the Settlement System Administrator.

-14 -
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Table 3 - Site Checking

Site checking of Meters shall continue to be ecarried out with the
following frequencies from the date of the last site check.

Meter Type Check Frequency (years)
Ferranti FLF 3
FMF 5
FNF 5
GEC E72F 3
CFH FN 2
KTA 2
L&G (all)

otherwise Meters shall be recalibrated in a danee with Table 4.

The following recalibration periods

Manufacturer Meter Type Recalibration Period (years)

Ferranti (FLF 3
(FM 6
( 10
F 6
All 10
3
TA 3

g/Disputes

are required to settle a dispute, Method (a) (injecting into

Initial Calibration

The IMS will use existing measuring transformer equipment, which will
have been supplied with known characteristies within the specifications of
relevant British Standards to allow calibration of Meters to ensure overall
system accuracy within the limits laid down in this Code of Practice.

s [
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6.3

6.4

6.5

7.1

Records of these characteristiecs will be included with those records
referred to in 6.1.2 above.

6.2.2 Periodic Calibration

Calibration checks on measuring transformers within the anticipated time
for which the IMS will be in operation is not considered practicable or
necessary in those cases where calibration records are readily available.
In those cases where no calibration records exist, recalibration will be
carried out.

Test Access to Metering Equipment

Where provided, test terminal blocks in accordance with CEGB Sgandard
(TPS 9/15) shall be used to facilitate Meter testing and voltage and
transformer monitoring on site. Otherwise, existing arrange

Data Logging and Processing Equipment
6.4.1 Initial Tests

ill be supplied and
ons inecluding type,

2 results of these tests
or\of the Metering System in

Existing Equipment for data logging and

tested according to the relevant b

routine works and routine site tes ?
Jpera

will be made available to the t
accordance with the provisionspof t!

6.4.2 Periodie Tests/Maintenanc

sts is not foreseen. Maintenance will be carried
chedules used will be available for

The need for periodi
out by the Operat
inspection.

Testing Procedures
ests shall be agreed between the Registrant and

n to conduct particular tests, shall be notified to the
inistrator by the Operator in accordance with the

Operator.
Settlement

jpment

y will Be given to witness comparable tests on any replacement
ccordance with the provisions of clause 56.9.2(a) of the PSA.

DATAITRANSMISSION ROUTES AND PROCESSING
r(s) to Site Operations

Data from Meters will be fed continuously and either directly or, where necessary,
via a Meter interface unit, to the respective site Outstation.

- 16 -
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7.2

7.3

Logic calculations carried out on the data by the QOutstations may include

i Summation of two or more inputs.

ii Subtraction of one input or one Summation from another input or
Summation. ;

iii Division of an input, a Summation, or an output, by an interger, generally
15 or less.

iv Multiplication of an input, sometimes associated with a ¢ sion to give a
fraction.

v Coding of the output, generally into 11 bit Teletype code, ven parity

and parity checking.
vi Counting in Demand and/or Cumulative Logic.

vii Scaling to convert each impulse to an appropriat&fCount nsistent with
its impulse value.

Not all these forms will occur in any one equiph : jther forms may be
required. Details shall be recorded in reley oree vedures. The result of
the Raw Data and Processed Data colle memory and remains
stored on site after interrogation by th Stations depending upon the
capacity of the equipment, for a minimu after collection (generally a
longer time period obtains) after w i erwritten. During this period
it can be retrieved.

Site Outstation to Collector tion

Data from Outstations_gwidl be lected by the respective Collector Station by
daily dial up.

Further data transfer place, initiated manually.

Automatic ocedures are carried out on the data collected from
Outstations/and 1ts are reported at the Collector Station.

entral Data Collection System

Stions is transferred automatically each day. This data
6 the previous day, but on occasion might cover two or more
ular cases.

EGB Specification: Communications Protocol Definition of Links between-the
IMS projects and the Central Data Collection System includes details of
requirements for data transmission. The Central Data Collection System holds
data collected, and these will be available to the respective parties as provided
for in schedule 9 to the PSA. The data will be used by the Settlement System
Administrator for the purposes of Settlement.

-17 -
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8.

8.1

8.2

10.

ACCESS TO DATA
General

Access to data and physical access to Metering Points, Data Collections Stations
and the Central Data Collection System shall be in accordance with the provisions
of the PSA and the Agreed Procedures referred to therein under Schedule 186,
save as below.

Access at Metering Points

The Operator shall have physical access to the Metering System whi
which will include the ability at a Metering Point to interrgg
Collection Outstation using a portable computer, known as an In
("IUII)'

eptio rcumstances when
an exténded period (BT line

The IU can be used as a finding tool and, in
communications from the collector station fai
fault), can be used to retrieve the stored data.

d/ by the Settlement
of a given Outstation

Only staff both nominated by the Operator an autho
System Administrator may operate an IU a intappogatio
requires use of an unique Outstation identi

setting of

- 18 -
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Al

A2

A3

APPENDIX A
LABELLING OF METERS FOR IMPORT AND EXPORT
The terms Import and Export are defined in sub-clauses 3.10 and 3.11 and it is
considered desirable to recommend a standard method of labelling Meters (or
suitable labelling panels ete.), and to establish the relationship between Import
and Export Energy, and Import and Export Reactive Energy.

ACTIVE ENERGY

Active Energy is considered to be Imported when it flows from NGC_ti
of an EIP. The Meter(s) registering this Active Energy sho
"Import".

he system

Active Energy is considered to be Exported when it flows A gfSystem
into the system of NGC. The Meter(s) registerifig this
labelled "Export".

REACTIVE ENERGY

positions of generators
ors, transmission and

Flows of Reactive Energy are independent of the
and loads, but depend on the characteri
distribution systems and loads.

Within the context of this Code
Energy and Reactive Energy canf best be
factor. The following table gives,t

relationship between Active
ished by means of the power

Flow of Active Energy Flow of Reactive

Energy
Import gging Import
Import eading Export
Import Unity Zero
Lagging Export
Leading Import
Unity Zero

isteri Import Reactive Energy should be labelled "Import
those for registering Export Reactive Energy should be labelled

trant of the Metering System.

59 =
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