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INTERNATIONAL STANDARD

1SO 6551-1982 (E)

Petroleum liquids and gases — Fidelity and security of
dynamic measurement — Cabled transmission of electric

and/or electronic pulsed data

0 Introduction

0.1 Quantftative measurements are required at many stages
in productipn, transportation, refining and marketing -of
petroleum ahnd its products. They form the basis of royalty,
fiscal and cystody transfer accounting and provide the means
of stock and loss control.

The use of hgreed standardized measurement equipment and
procedures pbviates disputes over quantities, enabling these to
be determinpd with an accuracy mutually acceptable to all par-
ties to a trahsaction and at the most economical cost for the
method of measurement selected.

0.2 During the last decade there has been a rapid increase in
the use of Electrical or electronic data-transmission systems
designed to| facilitate the determination of physical guantities
such as length, mass, volume, etc.

Such systerns can be vulnerable to disturbances arising from
the environiment in which they are used, and ‘also from func-
tional failurds, all or any of which may affect the integrity of the
resulting mgasurement.

The purposg of this International’Standard is to assist manufac-
turers and| users of electrical “or electronic pulsed data-
transmission systems used i the metering of fluids to meet cer-
tain criteria for the design) installation, use and maintenance of
such equipinent. The.object is to establish and maintain the
credibility of indicated data against influences acting to impair
the fidelity pf the.system.

bons and hydrocarbon products in the bulk commercial, royalty
metering, revenue accounting and) custody transfer fields in
general.

0.4 Itis not intended-that these recommenddtions should-act
to inhibit technological progress in the industry, and therefore
amendments may be-introduced as and when|required.

The principlés may be applied to the metering| of solids.

0.5 Clauses have been included on safety anpd other precau-
tionsthat constitute good practice.

Although every care is taken to include such dlauses wherever
necessary, it is impossible to cover all contipngencies. In the
designing of measurement and sampling opeiﬁons, attention
should also be given to general codes of safe practice for
petroleum operations. The operator or other user of this
measurement standard should work according to accepted safe
practices and comply with all relevant regulatory requirements.

0.6 This International Standard is recommefnded for general
adoption but it must therefore be read and interpreted in con-
junction with legal metrology (weights and mjeasures), safety
and other regulations in force in a particular cduntry in which it
is intended to apply it."

1 Scope and field of application

1.1 General

)

0.3 This International Standard recommends solutions for
fidelity and security problems which constitute good practice in
this field at this time, but it is not claimed that the recommen-
dations are wholly comprehensive. ’

The recommendations are, however, considered to be prac-
ticable, and to satisfy the immediate needs of industries
associated with meter proving and the metering of hydrocar-

This-nternational-Standard-establishes-guidelines for ensuring
the fidelity and security of pulsed data cabled transmission
systems utilized for the metering of fluids (see the note), a main
objective being to ensure the integrity of the primary indication
(see 2.2.5).

NOTE — Compliance with the requirements of this International Stan-
dard does not increase the basic precision of measurement, either in
the electrical or electronic section of the system, or in the overall
system which includes the meter(s). )

1) In the case of marine applications, the safety requirements of the appropriate Ship Classification Society will apply. This includes offshore produc-
tion facilities for which a Society has been appointed as the Certifying Authority for the compliance of the installation with official safety standards.
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1.2 Leveis of security

1.2.1 In order to achieve different levels of security (see the
note and clause 3) which can be applied to such systems,
criteria and recommendations for the design, installation, use

and maintenance of the relevant equipment are laid down.
NOTE — The leveis of security are designated E to A, from the iowest
to the highest order of security respectively.

For the majority of applications, the lower levels are considered to be
adequate and at the time of the publication of this internationai Stan-

O I o ™ R,

2.25 primary indication : The combination of the
transducer(s) output(s), the transmission cabling, the signal
conditioning, processing and scaling, and the indicator with or
without totalizer and their readings, the whole of which pro-
duces the final reference for the transaction.

2.2.6 secondary indication (auxiliary or ancillary indica-
tion) : Any equipment which separately or in combination pro-
vides indication of the quantity measured, but which does not
form part of the primary indication.

dard, there is no Khown system for which Level A security IS con-
sidered to be a necgssity.

1.2.2 This Interrjational Standard does not define which levels
of security are to|be used for a particular system application.

1.3 Safety and reguiatory requirements

1.3.1 Regulatory requirements, including those for safety, are
not specifically cqvered in detail but certain general cautionary
notes on safety a[e included for guidance (see the note).

NOTE — Compliahce with this International Standard in no way
absolves manufacturers and users of systems and equipment
from meeting all rglevant legal metrology (weights and measures),
safety and other rdgulations applicable in the country in which it is
intended to use a system. Special attention is drawn to 0.5 and 0.6 of
the Introduction.

2 Definitio

2.1 In preparing this glossary, the following two principles
have been followpd :

a) To select| for definition the minimum of-basic terms
used in the tekt and to apply to them an unéquivocal mean-

b) To exclugle other terms~used in the text which are
adequately defined elsewhere, or the meanings of which are
self-evident.

2.2 For the pfyirpose ‘of this International Standard, the
following definitipns”shall apply.

2.2.7 security : The state or means of ensuring)fidelity. The
degree or level of security given by a minimum¢basj|c arrange-
ment, can be increased by additional equipmeént.

2.2.8 transients : Disturbances having’a duration|of 0,2 s or

less.

2.2.9 pulse transmitter ¢ A.device for converting fthe output
from a transducer into a pulsed signal of low source [mpedance
over the full operating-frequency range (with pre-arplification
if necessary).

2.2.10 unrevealed error : Any lack of fidelity qutside the
prescribedlimits of error, including errors caused by functional
failure‘and by external influences.

3 Levels of security

3.1 Designation of security levels

In this International Standard, five levels of security are iden-
tified and designated, of which Level E reprgsents the
minimum acceptable level. Typical examples of thesg five levels
are shown diagrammatically in figures 1 to 5, and ar¢ described
below.

3.1.1 Level E

Error reduction is achieved solely by correctly installed ap-
paratus of good quality.

This is a straightforward scaler totalizer system.

2.2.1 fidelity : The exactitude with which the primary indica-
tion reproduces the inherent precision of the measurement.

2.2.2 flow (rate or quantity) transducer : A device for con-
verting the indication of flow (rate or quantity) to a usable out-
put.

2.2.3 totalizer : A device which sums the indications of an
indicating device; it may or may not be resettable to zero
(see 4.4).

2.2.4 noise : Unwanted signals which may impair fidelity,
and which occur for periods exceeding 0,2 s.

2

3.1.2 Level D

Manual error monitoring at specified intervals by methods of
comparison.

This level of security is intended to give protection against
functional errors and failures and is a method of verification by
manual action. It has the means for checking the read-out
visually against an independent totalizing system.

3.1.3 LevelC

Automatic error monitoring and error indication at specified in-
tervals by methods of comparison.
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This level of security is intended to give protection against
functional errors and failures and this may be achieved by
design methods acceptable to an approving authority (if ap-
propriate). The time intervals for error monitoring are subject to
revision in the light of experience gained.

3.14 Level B

Continuous monitoring, error indication and alarm signalling by
methods of comparison.

1SO 6551-1982 (E)

For this level of security, alternative transmission lines follow-
ing two different routes should be provided, together with bat-
teries for back-up power supply.

3.2 General note on security levels

3.2.1 A metering system may comprise sections having the
same or different levels of security. Figures 1 to 5 show typical
functional arrangements of modules required to achieve the
specified levels of security.

This level off security is intended to give warning of transients  3.2.2 I the examples, emphasis has been placed on the

and other gpurious influences, supply borne and radiated, in
addition to [functional errors and failures.

3.15 LevplA

=

Continuoug verification and correction by methods of
comparisor|. Errors must be signalled even though they are
corrected.

This level of security is intended to give protection against tran-
sients and other spurious influences, supply borne and
radiated, irl addition to functional errors and failures.

transmission system as this is considered jto be the most
vulnerable area of the whole.

3.2.3 Security for the scaler totalizer is not fillustrated and is
considered to be acceptable to/Level E for the majority of ap-
plications.

It may, however, be considered necessaly in some cir-
cumstances to duplicate the scaler and/or theltotalizer section.

. 3.2.4 The factors contributing to the integrity of the functions
are considéered in clauses 4 to 8.

Flow transducer Transmission
line
Module Pulse transmitter // /’ Signal conditioner -t Scaler ==y Totalizef
| S, N\ _'I 1
I | | High/low flow alarm :
| Preamplifier
O 4
| T
Rate indication |
L _1 | __Rete indication _
Flow Supplies low Transmis- Ampilification and Conversion of pulse Quantity
measure- impedance signal sion of frequency range counts to readout readout
ment over full operating signal limiting, pulse shap- units
frequency range (see 6.1 ing, common mode
and 6.2) interference rejection
"_-Function e e
—‘. Alarm if frequency -1
H Talls outside the set T
I Preamplifier limits |
| o -
| | Rate readout |
b _ L J

Figure 1 — Typical functional arrangement for pulse security system

Level E. The diagram illustrates a simple system with no built-in provisions for error monitoring. Only good quality components and sub-units,
correctly installed, will lead to confidence in the security of the system. The use of a pre-amplifier transmitter to drive the transmission line is con-
sidered beneficial for the majority of applications, as is the provision of signal conditioning. The system, though simple, does not differ in hardware
quality from more secure systems using the same elements. (Note that the modules and functions shown in full are essential. Those shown dotted

are optional.)
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Transmission

line
Flow transglucer . .
Pulse transmitter /7 Signal conditioner |- Scaler La{ Totalizer
Module { Y B =  ee————m———- St ———— -
Preamplifier | _ |
High/low flow alarm |
| I
R ——
Secondary readout Rate indication |

(permanent or
temporary, local or.

remote)
Flow Supplies low Transmis- Amplification and Conversion of pulse Quantity
measyre- impedance signals sion of frequency range counts to readout readqut
ment over full operating signal limiting, pulse shap- units
frequency range (see 6.1 ing, common mode
and 6.2) interference rejection
Function
r———m—me————m——+<- 11! | /" —
| Alarm if frequency
! falls outside the set
| Preamplifier I 1m9_ts ______ ]
} ! R d
Manual comparison | | ate readout |
I, D .| | I -

with primary readout
at specified intervals

Figure 2—-Typical functional arrangement for pulse security system

Level D. The diagram illustrates a simple system with means of making a periodic manual assessment of security. The secondary readput may be
permanent or tempgrary, local ‘or remote. Manual comparison made during a periodic check will monitor the integrity of the transrhission and
totalizer elements. Itf may be 1658 convenient than the provisions of Level C as the system may have to be stopped for readings to be ta:ren. Overall
security is mainly infprreddfromm the performance during the error monitoring period. (Note that the modules and functions shown in full afe essential.
Those shown dotted are.optional. The modules and functions boxed in double line indicate the difference from Level E).
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Channel “A” Transmission
lines
Flow transduder // .
Pulse transmitter —/f /'—-—— Signal conditioner Seaier Hee—{  Totaiizer
[ =""77 D777 B
Mo : Preamplifier : : High/low flow algrm :
lodule
R —— J |
. ——————- --
| Rate indicatiop |
Channel “B” —_——— e e
) / / . . Error
Pulse transmitter =4 Signal conditioner [ Comparator s
/ / indication
==
1
‘ Preamplifier :
- _ —
Flow Supplies low Transmis- Amplification and Numerical com- Error Conversion of pulfe Quantity
measyre- impedance signals sion of frequency range parison of pulse indication counts to readout] readout
ment over full operating signal limiting, pulse shap- trains automatically units
frequency range (see 6.1 ing, common,miode but not continuously
and 6.2) interference rejection (comparator may be
shared)
Function
~———————" | T -
| | | Alarm if frequency —1|
: | | falls outside the st |
Preamplifier | limits |
IR RS & I I AR I I N anewim -
| 1 ’ | Rate readout |
I | L—— I
Figure 3 — Typical functional arrangement for pulse security system
Level C. THe diagram illustrates a dual transmission system with a dual pulse comparator of simple design. If the pulses delivered|become numerically
out of step,|warning wil(be given by the comparator (differential counter). Level C security will be defeated by other disturbanceq dealt with by higher
level securify systems;-e.g. simultaneous interference superimposed on both channels will not be detected because a numerical| difference between
channels is hot caused. It is intended that this form of error monitoring is carried out periodically, the monitoring equipment may| thus be shared with
other metefiing-systems. Level C security is inferred from the results obtained during the monitoring period. (Note that the mgdules and functions
shown in fufll are’essential. Those shown dotted are optional. The modules and functions boxed in double line indicated the diffefence from Level D.)
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Channel “A” Transmission
Flow lines
transducer ) Ty . -
Pulse transmitter —-—/ /’———- Signal conditioner Scaler. -J Totalizer
1 [ Ve |
1 I ¥
%2 -
: Preamplifier : i High/low flow alarm
Module |
b —————— - . ~
| Rate indicator
Channel “B”" Yy
I
Pulse transmitter 7/ Signal conditioner Comparator Alarm
T+ -
! |
, Preamplifier I
1 —— .|
Flow Supplies low Transmis- Amplification and Continuous com- Continuous Conversion of pulse Quantity
measure- impedance signals sion of frequency range patison of pulse error indica- counts to readout readout
ment over full operating signal limiting, pulse shap- trains for number, tion alarm units
frequency range (see 6.1 ing, common mode frequency, phase and
channel “A” and “B" and 6.2) interference rejection sequence
pulses to differ in
Function phase and/or

frequency

————

Preamplifier

Level B. The diagr
number, frequency,
given if pulses are lo|
The modules and fy

Alarm if frequency
falls outside the set
limits

Figure 4 < Typical functional arrangement for pulse security system

illustrates adual transmission system with a dual pulse comparator in which the pulse trains are continuously mpnitored for
phase and séquence and any irregularity is indicated. Simultaneous interfering pulses must be detected and indicated. Alarm is
t or gained'on either channel. (Note that the modules and functions shown in full are essential. Those shown dotted gre optional.
nctions boxed in double line indicate the difference from Level C.)
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Channel “A” Transmission
Flow lines
transducer 3 i . L. Comparator and .
Pulse transmitter 7/ Signal conditioner [~ signal analyser Scaler |e{ Totalizer
C ] R
: Preamplifier High/low flow alam :
Module L e ] : __________ - —
| Rate indicator
Channel “B” T e
: / |/ ) "
Pulse transmitter 7/ Signal conditioner [~ Alarm
===
|
Preamplifier :
__________ J
Flow Supplies low Transmis- Amplification and Continuous com- Indication Conversion of pulge Corrected
measure- impedance signals sion of frequency range parison of pulse of error and counts to readout quantity
ment over full operating signal limiting, pulse.shap: trains for number fre- signal units readout
frequency range (see 6.1 ing, common mode quency, phase and irregularity
channel A" and “B"* and 6.2) interference rejection sequence analysis of
puises to differ in pulse validity, selec-
Function phase and/or tion and processing
frequency of valid pulses =T =" ]
| Alarm if frequenc |
| falls outside the sqt :
:‘ ———————— M limits
M <t 'yt —_———— - —
| Preamplifier | |
| | | Rate readout
L —_——— —_— -
Figure 5 — Typical functional arrangement for pulse security system
Level A. Thk diagram illustrates a dual transmission system protected both against dynamic faults arising from monitoring of the duplicated pulses

and by statid tests of the electrical integrity of the transmission circuits. The system should still operate as a Level E system if one
channels fails. An incidéntal advantage of Level A is its ability to detect some mechanical faults in the transducer. Simultaneoy
symmetrical interferefice are automatically rejected and do not influence the system. Alarm will be given in all circumstances when
received by the-comparator. It may be desirable to provide redundancy in one or all of the elements shown. (Note that the mo
shown in ful] are-essential. Those shown dotted are optional. The modules and functions boxed in double line indicate the differ

of the transmission
s pulses caused by
impaired pulses are
Hules and functions
bnce from Level B.)
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4 System d

esign principles and quality

4.1 Quality of components

It is implicit in this International Standard that only components
of specified quality should be used (see the note).

NOTE — The term
sense of fitness for

quality is used in this International Standard in the
purpose.

4.2 General design criteria

4.5 Form of tests

4.5.1 Careful consideration should be given to the form of
tests to be applied to the electronic system for fidelity and
security purposes. The test should take into account the major
environmental hazards that experience shows are likely to be
encountered on site.

Some major environmental hazards to be explored are typi-
cally :

421 The mostl important consideration is to prevent the

occurrence of s
provision of verif|

urious pulses rather than to rely upon the
cation circuitry to provide protection against

the results of falge measurement.

The design appr
noise environmer

Low level signal
tenuated by line |

pach should therefore take into account the
t.

from high impedance sources become at-
bsses, and the overall signal-to-noise ratio can

further be impaired by the greater probability of noise in longer

lines.

Poorly designed tnits and inadequate regard for noise pick-up

can seriously infl

NOTE — A means

ence the performance of any equipment.

of reducing the error-sensitivity of equipment is to

apply, either separately or in combination, micro-processor tech-
nology, or fibre gptics or other techniques as a complementary
technology. Howeyer, the precautions necessary with systems using
other technologies [are not considered in this International Standard:

4.2.2 Secure a

d reliable pulsed data-transmission systems

should be achievgd by concentrating on the elimination of their
error-sensitive pdrts during the design stage. Dual circuits or

other techniques
to guard against
designer.

aimed at increasing security should be added
Influences which are beyond the control of the

Such additions ghould be adequately.designed so as not to
introduce noise qr other errors.

4.2.3 Designs gnd standards should not attempt to protect

against all theore|
to provide securi

ical modes of failure, but should be restricted
ly against known or anticipated problems.

a)—the diurnal thermal cycle-may-cause-significant variation

in mechanical and electrical components;

b) heavy rain, high pressure water, water-cleahing hoses,
etc.;

c) electrical interference from~mobile comprgssors and
generators;

d) local radio and television transmitters, |particularly
mobile hand-held sets;

e) local electrical sub-stations with transformers and/or
relay control systems.

4.5.2 Inclusion of arrangements to enable the electrical in-
tegrity<of" the system and the power supply to bp checked,
should be considered at the design stage.

4.6 Signal pre-ampilifiers

A signal pre-amplifier may be introduced into the trjansmission
system at the transducer, if transmission distances qr manufac-
turers’ requirements so dictate.

4.7 Typical causes of error

Typical causes of error which should be taken into| considera-
tion are as follows :

4.7.1 Transients.
4.7.2 Power supply variations.

4.7.3 Power supply interruption.

4.3 Secondary indication

Where it is acceptable to the parties concerned in a transaction,

ancillary devices

need not have as high a degree of security as

the primary indication. However, such devices should be given
basic approval as part of an overall approval and should be
compatible with it.

4.4 Totalizer

It is basic to security requirements that the value of the totalizer

count cannot be

impaired during a delivery. The use of a non-

resettable counter is mandatory for royalty and customs and
excise revenue accounting systems and is recommended for all
other primary systems.

4.7.4 Inadequate signal level as a result of line loss.
4.7.5 Common-mode noise induced in cabling.
4.7.6 Series-mode noise induced in cabling.

4.7.7 Noise introduced from ground-loop problems.

4.7.8 Excessive gain and frequency response of the system
elements.

4.7.9 Spurious signals induced from other meters sharing the
same multicore cable.
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4.7.10 Short circuit or open circuit of conductor pair or short
circuit of either conductor to ground or shield.

4.7.11 Bad connections, temperature variations and ex-
tremes, vibration, shock and adverse environmental con-
ditions.

5 Precautions

5.1 General

1SO 6551-1982 (E)

6.1.3 Proper impedance matching should be ensured.

6.1.4 Signal transmission cables that are technically compat-
ible with the duty should be used.

6.1.5 The supply voltages to pre-amplifiers and constant
amplitude pulse generating systems should be checked to en-
sure they are of proper magnitude and do not exceed noise or
ripple maxima as specified by the equipment manufacturer.

5.1.1 SerLitivity controls on pre-amplifiers, scalers, etc.,
should not|be capable of unauthorized adjustment.

5.1.2 No malfunction of any measuring equipment should be
caused by the following interruptions to the power supply :

a) Zer¢ voltage for 10 ms or less;

b) 50 ra of normal voltage for 20 ms or less;

c) 80 % of normal voltage for 50 ms or less.

5.1.3 The| totalized pulse counts existing at the time of any
power failure, should be retained.

5.1.4 The gain and frequency response of the system
elements should be restricted to that required by the applica-
tion.

5.2 Warhing of metering system fault

Notwithstahding that this International Standard-deals with the
electronic [signal system only, where the. \output of the
transducer|is likely to be degraded at the extremes of its useable
range the metering system may be fitted with a device to give
alarms at the limiting flow rates.

5.3 Pro]ection against-electrical storms

It is essentjal that cabletpairs and the instrument input circuit
should be |solated; this)will effectively increase the degree of
protection | of theé<equipment from damage by excessive
common-npode(valtages (electrical storms).

6.2__Signal-to-noise ratio
The following points should be observedso that the signal-to-

noise ratio can be optimized.

6.2.1 Transmission cables with'correctly grpunded shielding
should be provided from meters-and meter prover detectors, to
minimize noise.

6.2.2 The recommendations of the equipment manufacturers
should be followed-in the selection of the prpper number and
size of conductors, and the types of matefial used in their
constructian:

6.2.3¢The shield of the transmission dable should be
grounded at one point only, to prevent fhe formation of
ground-loops.

6.2.4 A continuous run of transmission cablgs should be used
whenever possible. Where joints are unavoidgble, continuity of

the shield shouid be ensured. Joints should b
maintain the electrical specification and secu

6.2.5 When multi-readout devices are us
parallel, shielded cables should be used for ¢

b encapsulated to
rity of the cable.

ed and wired in
bnnecting wiring.

_flow-meter signal data-transmission cable,

6.2.6 The data-transmission lines should ndt share a conduit
with anything other than shielded cables or ¢ables from direct
current sources, for example temperature se

eparate conduits
should be provided.

6.2.7 Data-transmission cables should not|be installed in a

6 Installation

6.1 Signal amplitude

The following points should be observed so that the signal
amplitude from the transducer to the receiver can be main-
tained at a high level.

6.1.1 The installation recommendations specified by the
manufacturers should be carefully followed, whilst complying
fully with statutory requirements and/or codes of safety.

6.1.2 The length of transmission lines from the meter to the
read-out device should be minimized, bearing in mind the re-
quirements of 6.2.1 to 6.2.8 inclusive.

par : lel run cannot be
avoided, the cables should not be closer than 0,5 m, or such
greater distance as is specified by the meter manufacturer.

If it is necessary for transmission cables and power cables to
cross, this should be at right angles wherever possible.

6.2.8 When transmission cables are run in ducts or inside
control cabinets, every attempt should be made to keep the
shielded cable bundie intact and separate from other con-
ductors.

6.2.9 All spare data-transmission cables and conductors run
in a conduit with an active data-transmission line, should have
the shield and conductors grounded at the same single point as
the active line.
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6.2.10 Several methods of attenuating noise may be used, for
example, band-pass filters and isolating transformers.

6.2.11 Separate routing of the two transmission lines
enhances the likelihood of detection of noise.

6.3 Protection against noise

a) Individually twisted pairs afford the maximum protec-
tion against noise.

7.1.4 Compliance with the provisions of 8.2 and 8.3 is
necessary.

Special attention is drawn to the cautionary note in 8.3.

7.1.5 In certain cases, approving authorities may require to
witness commissioning.

7.2 Electrical installation

It is essential that the following aspects of the electrical installa-

b) Helical-lay| cables are acceptable for many installations.

c) Parallel-lay cables should be avoided.

d) Line impedance balancing against a virtual earth is an
effective way to reduce series mode induction signals, while
the influence ¢f common mode signals is largely reduced.

e) Separate |routing of the two transmission lines

minimizes the |effects of noise and enhances the likelihood
of noise detection (see 6.2.11).

6.4 Grouping|of intrinsically safe cables

The grouping of

regulations must

ables for intrinsically safe circuits with other

e followed together with the requirements of

current-carrying tfables requires special consideration and local

the appropriate s:

7 Commissi

7.1 General

fety code.

loning and testing

7.1.1 Before thelequipment is taken into service,.commission-

ing and testing

should be carried out as agreed between

manufacturer and user.

7.1.2 When marjufacturers are not directly responsible for the
commissioning, trey should provide~guidance to the commis-

sioning engineers|
facilitate this exe|
system.

to enable them to“follow procedures which
fcise and ensure correct functioning of the

The following geTeraI rules apply.

tion should receive careful attention.

a) The electrical installation should be examined to ensure
that it is in accordance with standards-for electfical safety
adequate for the classification of thé-areas concerned.

Local regulations should be_complied with and reference
should be made to an appropriate electrical safety code.

b) The cabling specification should be verifidd (see 6.1
and 6.2).

c) Particular‘attention should also be paid to the weather-
proofing of\the electrical installation, especially the field
junction boxes, which are frequently not the sysiem equip-
ment_ manufacturer’s responsibility.

7.3 ~Testing

7.3.1 The commissioning of different types of systems will
demand differing procedures which should be cleafly defined
by the manufacturer(s).

Many manufacturers are able to provide relatively simple equip-
ment for testing individual parts of a system after ipstallation,
and the initial testing and calibration of the equiFment can
often conveniently be carried out before an attempt|is made to
check the whole system.

7.3.2 Special attention is drawn to the cautiongry note in
8.3.7.

7.3.3 A typical test method which may be used is|to inject a
train of test pulses into the transmission system at thg transmit-
ter connections. This test signal should have an arq:plitude of

not more than 50 % of the normal transmitter signal
{see-8.4-4)

7.1.3 Before commissioning an installation or part of an in-
stallation, the commissioning engineers should ensure the

following :

a) correct mechanical installation of the equipment,

b) satisfactory electrical installation, and

c) satisfactory field cabling.

If the above do not comply with the manufacturer’s recommen-
dations and clauses 5 and 6, it is unlikely that the equipment
can be correctly commissioned.

Even when the
reliability can be i

10

equipment functions correctly, long-term
mpaired by an unsatisfactory installation.

The test signal should be monitored by the installed receiving
apparatus and the signal received should conform with the test
signal to within one pulse in one hundred thousand.

The test should be performed at two conditions which should
represent the maximum and minimum flows between which
the meter normally operates except during start-up and shut-
down.

7.4 Fault-finding

7.4.1 Most manufacturers will provide a fault-finding guide to
enable the user quickly to establish the likely cause of any
failure. These guides are normally only relevant to a system
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