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METERING CODE F

CODE OF PRACTICE FOR THE METERING OF ELECTRICITY TRANSFERS BETWEEN
EMBEDDED GENERATORS AND PUBLIC ELECTRICITY SUPPLIERS

FOREWORD

This document is one of a suite of Codes of Practice which supersedes
Engineering Recommendation M24 -"Code of Practice for the Heterlng of
Supplies from the Central Electricity Generating Board", issue
April 1973. It does not include arrangements between The Natde
Grid Company plc ("NGC'") and Public Electricity Suppliers ("PESs
NGC and Grid connected Generators, or the metering of customer

Parties (as defined in the PSA), which are dealt with in other
in the suite.

For the purposes of this Code, the terms "Gener
"Externally Interconnected Parties" shall have the
ascribed to them in the Pooling and Settlement Ag

NGC Settlements Limited as Settlement System Ad
term is defined in the PSA) shall retain copde alia, all
Codes of Practice in this suite, togetherg documents
referred to in them, in accordance with provisions of the PSA.

1 SCOPE

actices that shall be

be provided for the
etween Embedded Generators
ured quantities for Settlement.

This Code of Practice dete
employed, and the facilith
measurement of Electrici
and PESs and for re

It complements and ands Jon /£he metering provisions (Clause 56)
of the PSA, to _whi eferénce should be made. In particular, it
complements i ting to accuracy of measurement, and
tering Equipment Performance Specifications

e PSA.

inconsistency between the provisions of this
d the PSA, the provisions of the PSA shall

ings by the Secretary of State have decreed that:-

(a) generating sites with an output of more than 100MW must be
Pool Members and must be subject to Central Despatch;
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(b) generating sites with an output of more than 10 MW but less
than 100MW must be Pool Members but may or may not opt for
Central Despatch;

(c) generating sites with an output of below 10 MW may or may
not opt for Pool Membership (this latter has effect in that
Pool Membership is compulsory for those Generators requiring
to use the System for the purposes of exercising a Second
Tier Licence).

As regards categories (a) and (b), there are several existim
sites owned by National Power plc or PowerGen plc or Nucles
Electric plc. These are subject to Central Despatch, are me
using the National Interim Metering Scheme, and thereby havg
their data collected into the Central Data Collection Syste
NGC. °"NGC will similarly collect, via the national arrangen
data from any new Generator opting for Central Despatg
"new" can mean an existing Generator opting ? :
Member on or shortly after the Effective Date o
sites thereafter).

Similarly, in categories (b) and (c) there are
Generators who are not Pool Members at the E

of system purposes. Should there alsc
Despatch ((b) only), then NGC wil through the
national arrangements. If ther or Central
Despatch, then PESs have agreed|ito on an agency
basis for the Settlement Sy ator, through the PES
data collection systems b 7
of Second Tier Suppliers or in the PSA).

As a consequence of on Codes of Practice (Metering
Codes D and E) appl to Embedded Generators owned by the
Founder Generato in the PSA) these Embedded
Generators wi ed to in this Code. However, this
Code may in ircumstances apply to such Embedded
Generators reed with the relevant PES.

> common existing standards for metering of
Engineering Recommendation G59

fers, in Section 6.6, as follows:-

"Metering equipment must be installed at the point of
supply to record measurements to the requirements of
the Electricity Board. These may include both the
export and import of active and reactive electrical
energy to and from the private generator's network.
Where the metering is to be supplied and owned by the
Electricity Board, the private generator must provide
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the facilities for the equipment to be installed by the
Board."

In fact, no national standards were produced and the
current metering arrangements of such generators will
vary according to the Area Board in which they are
sited. This Code will therefore specify standards in
this respect for new Generators.

(ii) Size of output will determine the physical
arrangements, and hence affect the metering
requirements, at each site. These physical
arrangements can vary from simple one point connec
to large stations having several generating sets @nd
station supply transformers. Diagram 1 indicates some
typical physical arrangements.

REFERENCES

The following documents may be referred to in
IEC 687: Precision Watthour Meters of Class
BS 5685 (1989): Watthour Meters of Cla

British Standard BS 3938: 1973 Transformers

British Standard BS 3941: 197 olt nsformers
CEGB Specification EM27 (1 tatic Energy Meters
CEGB Specification EM31 Substation Radio Clock

Recommendations for the
Connection of Private
Generating Plant to the
Electricity Boards'
Distribution Systems

Engineering Recommer

Code of Practice for the
Metering of Electricity
Transfers between NGC and
Generators using the National
Interim Metering System

Meteri

Code of Practice for the
Metering of Electricity
Transfers between the National
Grid Company plc and
Generators using the National
Final Metering Scheme

Metering Code G Code of Practice for the
Metering and Data Collection
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of Second Tier Supplies of 1MW
and above

PTS 261 The technical content of
Primary Transmission Scheme
261, which sets out the
Interim Metering Scheme
(" IHS")

FIS 271 The technical content of
Primary Transmission Sche
271, which sets out the
Metering Scheme ("FMS")

Note: All references to Standards given in the text are
current versions. Where equipment is in use which was des
and built to earlier versions of these Standards, t
implied requirement to update this equipmen

4. DEFINITIONS

Except where otherwise specified herein the
British Standards 205, 1991 and 4727 Part 1,

Standards for equipment, shall apply rophiated The
following definitions, which also ap pRlen or complement
definitions in the PSA and are inclu or the purposes of
clarification.

4.1 Electricity

Active Energy and/or Rea e Energy.
4.2 Active Energy
Active Energy is th art e electricity supply capable of
o

performing wor U s rwise stated it includes energy
flows in bot i

4.3 Reactive E
hat part of the electricity supply which

he reactive voltampere hours). Unless
cludes reactive energy flows in both

i#e Power is the rate at which Active Energy is supplied.

4.5 Reactive Power

Reactive Power is the rate at which Reactive Energy is supplied.
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.14

Demand Period/Integrating Period

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

Average values of Active and Reactive Power over a Demand Period.
The Demand Values are identified by the time of the end of the
demand period.

Meter Demand

A demand registered by a single Meter.
Total Demand

A demand derived either from the Summation ¢
Demands of similar quantities or from other tot

Export

This is an Electricity flow from the g inghs on (ie
station transformers outfeed or outfe m a generator) to the
distribution systems of a PES. See a ppendix A. The verb
"Export" and its respective tenseshsh be strued
accordingly.

Import

the generating station (ie station

This is an Electricity £l
X enerator operating as a

transformer infeed or
synchronous compensa
See also Appendix A. Import" and its respective tenses

mber of impulses for correct operation.

es of ‘addition, Import flows are termed negative
ows are termed positive.

ial Interface

point of connection of the generating station of the
Generator to the system of the PES.

Metering Point

The physical location at which Electricity is metered.
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4.15 Meter
A device for measuring Electricity.
4.16 Static Meter

A device for measuring Electricity which does not have an
electro-mechanical measuring element.

4.17 Meter Register

A device, normally associated with a Meter or Summation d
from which it is possible to obtain the amount of Active Ene
or the amount of Reactive Energy that has been supplied in
circuit or circuits.

4,18 Outstation
The site equipment which receives and store
individual Meters may perform some processing

transmits the metering data to the Collector

4.19 Raw Data

Demand Values collected from the Outs s a
been altered by either manual or auto Cc medns.
The values may have had automatic check ed to them and be

marked with flags describing t s relative to the checks.

4.20 Verified Data

utomatically checked, are
cial use.

Demand Values which, a
considered satisfac or .col
4.21 Validated Data

e ultimately regarded as being correct on
s lwith the meter register advances.

Demand Valu
the basis c

dipment located at selected sites which
e Outstations.

blic Switched Telephone Network/The ESI Corporate Telephone
ork/Private Telephone Network.

4.24 Embedded Generator

A Generator connected to the distribution system of a PES at
voltages of 132 kV or below.
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4.25 The National Interim Metering Scheme (IMS)

The National Metering Scheme as set out in PTS 261, which comes
into effect from the Effective Date (as defined in the PSA) and
continuing until the FMS Date (as defined in the PSA).

4.26 The National Final Metering Scheme (FMS)

5.

5.

5.

1

2

The Mational Metering Scheme as set out in PTS 271, which comes
into effect on the FMS Date.

MEASUREMENT CRITERIA
Quantities to be Measured

The outputs from current and voltage transformers shall pro
for the majority of circuits:-

(i) Import kWh
(ii) Export kWh
(iii) Import kVArh
(iv) Export kVArh.
In addition, integration of the m valugs over the Demand

Period shall provide for each ci

(a)
(b)

average value of kW

average value of kVAr.

Accuracy

5

p

1

Overall Accuracy Equipment

be so calibrated, taking account of errors
suring transformers, as to achieve the

ransformers) at the point of measurement
limits of error as below:-
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(a)
(1)

Generators Exporting less than 10MW

Active Energy Measurement

Conditions of Test

Limits of error at Stated Power Factor

Current expressed a4s percentage
of rated measuring current

Power Factor Limits of Error

100% to 10% inclusive
Below 10% to 5% inclusive
100% to 20% inclusive

1.0
1.0
0.5 lag and lead

(ii) Reactive

Energy Measurement

Conditions of Test

Current expressed 4s percentage
of rated measuring current

100% to 10% inclusive
100% to 20% inclusive

(b) Generators exporting more

(i) Active E

Conditions of Test

Current expressed &

imits of error at Stated Power Factor

Power Factor Limits of Error

1.0 +/= 0.5% 0o
1.0 +f+ 1.08 5
0.5 lag and lead +/- 1.0% |-§
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7.5

7.6

14

Test Access to Metering Points

Facilities for test access will be provided using sealable test
blocks.

Data Logging and Processing Equipment (Outstations)
o Initial Tests

Equipment for data logging and processing will be
supplied and tested according to the required
specification arising from the data collection s
to which it is connected. Access to the results of
these tests will be made available in accordance
the provisions of Clause 56.9.3 of the PSA.

76,2 Periodic Tests/Maintenance

by
fo

Regular maintenance will be carrie Operator
and the schedules used will be availa

inspection.
Testing Procedures
Registrant

ar tests shall be
by the Operator

A programme of periodic tests shall be
and Operator. The intention to conduc
notified to the Settlement System
in accordance with the provisio

The opportunity will be gi s comparable tests on new
eplaces existing equipment) in
lause 56.9.2(a) of the PSA.

the respective site
the data by the

1t of the Raw Data and the Processed Data collected will
ed in memory and remain on site after interrogation by the
ector Station for a minimum period of 10 days, after which it

will be overwritten.
Qutstation to Collector Statiom

For Generators subject to Central Despatch, data will be
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collected by the Settlement System Administrator via NGC's CDCS.
For Generators not subject to Central Despatch, it is envisaged
that their data will be collected via the PES data collection
system in accordance with the relevant Agreed Procedures (which
are listed in Schedule 16 to the PSA).

(a) For NGC data collection systems, reference should be made to
Metering Codes D and E and to the Agreed Procedures.

(b) Figure 2 (which is for information purposes only) indicates
the data path for collection by the PES. Reference s 1d
also be made to Metering Code G.

In all cases, data collection equipment on site shall be
compatible with the requirements of the NGC, or particular
data collection systems.

Where a Generator not subject to Central Despatch e
its own arrangements for passing data for the
pooling arrangements, relevant Pool Rules (as s
9 to the PSA) will apply and it will be respops
contracting directly with NGC in these circums

Collection Systems and the Cent Collection System shall
be in accordance with the i he PSA and the Agreed

Procedures.

9. ACCESS TO DATA
9.1 General @
Access to data and physical accgss to M Points, Data
s o

9.2 At the Metering Poin

In addition to col on byllautomatic means, data at the
Metering Point a, b d by reading Meter Registers or may
be accessed from a S tation or a particular Meter by a
gcility. This facility will enable the

the examination of status information,
er features, but values held in the

all not be altered by the interrogation (ie
tored on site shall not be affected).

th nominated by the Operator and authorised by the
men ystem Administrator may operate a local interrogation
y and interrogation of a given Outstation will require use
ique Outstation identification number.

10. ING OR DEFECTIVE DATA AND CONTINGENCY ARRANGEMENTS

Agreed Procedures are set out in Schedule 16 to the PSA, which
cover the following operational considerations of the Data
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(ii) Reactive Energy Measurement

Conditions of Test

under primary system balanced

Limits of error at Stated Power Factor

conditions
Current expressed as percentage
of rated measuring current Power Factor Limits of Error
100% to 10% inclusive Zero L o
100% to 20% inclusive 0.866 lag and lead to ¢ o
G o

These limits shall be maintained for the prescribed calibra
period of the Meter, as set out in section 7.1.2.

5

L

2.2

0243

2.4

Accuracy at the Commercial Interfac

adjustments. Limits of error as i
shall apply.

Accuracy of Records
ive Energy supplied

ned from recorded
(at full load) of the

The amount of Active Fnergy o
during any Demand i
readings shall be

Registers at the inning”and end of the declared
period.

Accuracy

e keeping accuracy shall be based upon
on receiving a timing signal from the

ation which is synchronised to true time by
by (Warwickshire) radio clock.

imits of error for the time keeping which
or failure to communicate with the
for an extended period of 10 days shall be:-

(a) the commencement of each Demand Period shall be at
a time which is within +/- 10 seconds of the true
time;

(b) The duration of each Demand Period shall be within
+/- 0.03% of the true duration.
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Note: These values refer both to the NGC and the PES
data collection systems as detailed in section 8.2
below.

5.3 Compensation for Measuring Transformer Errors

Compensation shall be made for the errors in current and voltage
transformers, during the Meter calibration.

Compensation values shall be recorded and included in the details
submitted upon Registration of the Metering System pursuantgto
the PSA and in relevant Connection and Use of System Agree

6. FACILITIES TO BE PROVIDED

Contractual arrangements will dictate the specific requirem
but those referred to in this section 6 shall be consi
minimum for interfacing with Settlement. Wheze Clas
requirements are stated in sections 6.1, 6.2 :
requirements of (b) or (bb) are against those o
shall only be applicable provided that the sys
requirements of section 5.2.1 (b) can be achi
to these Classes.

6.1 Meters

Watthour Meters shall be in accordance With BS/5685 part 1 or IEC
687 and be to the following Clasg® -

(a) Export <10MW - Class 2

(b) Export 10 - 100MW - 0.5 i
(c) Export > 100MW
Reactive (var-ho rs 11 be in accordance with BS 5685

evant parts of IEC 687 and be to the
following Clas th measurement at zero power factor instead

100MW - Class 0.5 (S)

The following shall normally be provided on each circuit used to

fur supply but account will be taken of specific conditions
ach Generating Station:-

(i) Main Active Energy Meter for Import

(ii) Check Active Energy Meter for Import
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(iii) Main Active Energy Meter for Export

(iv) Check Active Energy Meter for Export
(v) Main Reactive Energy Meter for Import
(vi) Check Reactive Energy Meter for Import
(vii) Main Reactive Energy Meter for Export
(viii) Check Reactive Energy Meter for Export

Two sets of clean contacts shall be provided from each Meter
Meters shall be labelled according to the criteria of Append:

6.2 Current Transformers

Current transformers shall be in accordance
the following minimum Class, with minimum r

(a) Export <1OMW - Class 0.5

(b) Export 10 - 100MW - Class 0.2
(c) Export > 100MW - Class 0.1
ovided for main
ain Meter shall be

ck Meter can be used for
t diminish the accuracy

For category (c), separate windi
and check Meters. The winding
dedicated. The winding supp
other purposes so long as
referred to in section 5.

In the respect of categ : d (b) above, one winding shall
be dedicated for met

of the current transformer.

Transformers

tage transformers shall be in accordance with BS 3941 and to
the following minimum Class at the working burden:-

(a) Export <10MW - Class 1.0,

(b) Export 10 - 100MW - Class 0.5,
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(c) Export > 100MW - Class 0.2,

For category (c), separate windings shall be provided for main
and check Meters. The winding supplying the main Meter shall be
dedicated. The winding supplying the check Meter can be used for
other purposes so long as such uses do not diminish the accuracy
referred to in section 5.2.1.

In the case of categories (a) and (c) above, one winding be
dedicated for metering purposes.

The metering suite shall be fed by a separate, fused set o ds
from the voltage transformer.

6.4 Combined Instrument Transformers

Where appropriate, combined instrument transformers ma
In this case, these will comply, as a minimumy with the separa
requirements above relating to each circuit
measured.

6.5 Data Collection Outstations

Half-hourly (or other agreed lesser perig
Energy Exported and Imported and React
Imported shall be made available in a
processing by the appropriate info

Data collection shall be by me oven system which will
collect the required quantit it and transfer them to
al kWh and kVArh lag and

lead values for transfer to

Section 8 gives furt ?

6.6 Ownership

metering ancillary equipment, instrument
» and control equipment in connection with
into Settlement as required by the
must have a Registrant and Operator as
of Clause 56 of the PSA. For the
terms "Registrant'" and "Operator”
ascribed to them in the PSA.

EQUIPMENT

Initial Calibration
Meters shall be supplied calibrated according to the

requirements of BS 5685 or IEC 687 and to the accuracy
limits as detailed in section 5.2.1.
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On site commissioning tests shall be carried out by the
Operator in the presence of representatives of both the
Generator (where not itself the Operator) and of the
Settlement System Administrator. The results of such
tests will be made available in accordance with Clause
56.9.3 of the PSA.

7.1.2 Periodic Calibration Checks
The calibration of meters will be checked on site to
ensure that the accuracy remains within the limi laid

down within this Code of Practice.

These checks shall be carried out as set out in
Appendix B.

7:1.3 Periodic Recalibration

Periodic calibration shall be in
Appendix B.

There is currently no experience o
which Static Meters should be repla
will take a test sample of 2
a rolling schedule during e
then the Settlement System nistrator will from the

the period for recal ] h type of Meter
with the Registran

Records of chec
recalibration a
Settlement

e kept to a form approved by the
trator.

7.2 Measuring Transform

7.2.1

ansformer equipment shall be supplied with
teristics within the specifications of

in this Code of Practice.

ecords of these characteristics shall be kept, as in
section 5.3 above.

Periodic Calibration

Regular calibration tests on this equipment are not
considered necessary.
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Collection systems:

= Sources of missing or defective data
- Detection of defects

- Defect Procedures

- Validation of Data

- Reconciliation of discrepancies

- Estimation Procedures

11. NOTIFYING/SETTLING OF DISPUTES

The relevant clauses of the PSA shall govern the procedure
notifying and setting of disputes.

&

SJXH00Z3.90T
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PES

¥

(a) Small Generator (eg Customer with generating ability)

(b)

Generator (eg Gas Fired 300 MW Station)

Figure 1: Typical Generation Arrangements
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CDCS

Computer
Daily PES o
utputs
Collection ECMS VAX P
Loss adjusted data
of Data oo
|- Generating
idati to
V}aég'a"i:‘%n Generating Com
Terminal
- fon
_’ 0

regated
adjusted
data to

enerating Company

Use of System data
to own
Distribution Business

PES
In-Station(s)

Valigation/Editing
Terminals

Embedded Generators

Diagram 2. PES Data Collection System for Embedded Generators
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APPENDIX A

LABELLING OF METERS FOR IMPORT AND EXPORT

The terms Export and Import are defined in sub-section 4.10 and
4.11 and it is considered desirable to recommend 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) shall be labelled in
accordance with the provisions of this Appendix A.

ACTIVE ENERGY

PES. The Meter(s) registering this energy s
"Export".

Active Energy is considered to be Imported w
PES to the Generator. The Meter(s) register
should be labelled "Import".

REACTIVE ENERGY
Within the context of this Code re i p between Active

Energy and Reactive Energy can Pest be e shed by means of
the power factor. The follo ives the relationship:-

Flow of Reactive
Energy

Flow of Active Energ

Import
Export
Zero
Export
Leading Import
Unity Zero

gisterimg Import Reactive Energy should be labelled
jve" and those for registering Export Reactive
should be labelled "Export Reactive'.

is convention is based on "Import" and "Export" being from
he viewpoint of the Registrant of the Metering System.
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APPENDIX B

RECOMMENDATIONS FOR CALIBRATION AND TESTING OF METERS

Class 2 Meters to BS 5685
Meters shall be subject to calibration at 10 yearly intervals.

There shall be no requirement for intermediate calibration checks
within this period.

Class 0.5 Meters to BS 5685
Meters shall be subject to calibration at 10 yearly interva
There shall be intermediate on site checks to establi T

system accuracy as specified in section 5.2.lgat 5y fter
installation.

Class 0.5S and 0.2S Meters to IEC 687

Test of Calibration (Accuracy Check)

3.1:1 A routine test of calibratio ed out on
all Meters registered with ment System
Administrator at an int eding 5 years.

3.1.2 Where the test of cal hown a Meter type not to
- be capable of sust curacy class for the

period quoted in above then the routine
test of calibrati eriod for that Meter shall be
reviewed.

Folh. 2 A test of bration‘will be carried out:-

ator of the Meter believes that the
not performing to its required accuracy;

(a)

the Metering provisions of the PSA (Clause

f here either the Settlement System
dministrator or a third party believes that the

Meter’ is not performing to its required accuracy.

ca ration

Theref is no currently experience for Meters presently available

his Class to enable recommendations as to specific intervals
between recalibration (recalibration in this context might imply
complete refurbishment).

Method of Tests

Routine tests shall be carried out on site either at the
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prevailing load or by injection into the measuring transformer
secondary circuits.

In respect of Static Meters, recalibration sampling tests should

be carried out over the whole range of the Meter at such test
points as the Executive Committee shall determine.

Sl
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