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Explanatory note

[Will be deleted in thefinal text]

For the explanatory notes concerning the previous drafts, please refer to the “Explanatory
notes’ in4 CD R 85-1.

During the meeting of TC8/SC1 in March 2007 in Vienna, the draft was discussed and several
changes were agreed. These changes have been effected in the next version..

In May 2007 the next draft was circulated among the members of TC8/SC1/WG2 and the
convener of WG2 only received remarks from Messrs Hagg and Sochor, and he also had
some remarks himself.

Thisresulted in this4 CD. In the marked version, the changes compared to the 3 CD are
i ndi cated.

For practical reasons, this 4CD has been split in 3 separate drafts: a separate draft for each of
the Parts. This has an extra advantage that each of these 3 Parts can be voted on as soon as

this is appropriate.

In this stage, Parts 2 and 3 do not have a separate numbering of their own, as the way this
shall be solved will depend on the final way of publication: in one”booklet” (file), or splitin
2 or 3. Thisis an editorial / lay-out item to be decided by BIML together with the secretary at
the last moment.

In all the previous versions of the draft, afirst start for Part 3 (Test Report Format) was
included with aremark “ To be completed after Part 2 is (almost) ready.” So up to now, there
were neither remarks nor discussions concerning this Part 3.

In the opinion of the convener, the time has come now to proceed with Part 3. And afully
revised version isincluded in a separate file. As from now on, Part 3 will be under discussion,
thisiscalled “1 CD R-85-3".
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PART 2 Metrological controlsand tests

8 M etrological controls
8.1 Typeevaluation
8.1.1 Number of unitssubmitted to type test

The applicant for the type test shall supply at least one production sampl e of the instrument
for type testing.

In case the applicant wants to have approved severd versions or measuring ranges, the
national metrol ogical service or related organi sation decides which version(s) and range(s)
shall be supplied.

Severa tests can be carried out in parallel on different specimen. In this case, the national
metrol ogical service or related organisation decides which version or measuring range will be
subjected to a specific test.

If a specimen does not pass a specific test and as aresult, it has to be modified or repaired, the
applicant shal carry out this modification to all theinstruments supplied for test. If the testing
|aboratory has sound reasons to fear that the modification has negative influence on tests that
already had a positive result, these tests shall be repeated.

8.1.2__Documentation .- /{Geléscht:

The documentation submitted with the application for type approval shall indude:
(@ A list of the dectronic sub-assemblies with their essential characterigtics;

(b) A description of the eectronic devices with drawings, diagrams and general software
information explaining their characteristics and operation;

(¢) Mechanical drawings;

(d) Installation and security sealing plan;

(e) Operating instructions;

(f) Test outputs, their use, and their relationships to the parameters be ng measured; and

(g0 Documentation or other evidence that supports the assumption that the design and
characterigtics of the measuring instrument comply with the requirements of this
Recommendation.

8.1.3__Equipment under test (EUT) A cetosent:

As arule, testswill be carried out on the complete automatic leved gauge.

Simulation of any part of the automatic leve gauge tested should be avoided. If thisis not
possible all parts of the automatic leve gauge that can be affected by the influence factor or
disturbance shadll play an activerolein the measurements.

If the size or configuration of the automatic level gauge does not lend itsdf to testing as a
whole unit, or if only a separate devi ce of the measuring instrument is concerned, thetests, or
certain tests, shall be carried out on the devices (modules) separately, provided that, in case of
tests with the devices in operation, these devices areincluded in a simulated set-up,
sufficiently representative of its normal operation.

Note: Asagenera rule, the dismantling of the automatic level gauge or devices for the tests
is not intended.
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8.1.4 Referenceconditions

Except for the parameter bei ng tested, the following reference conditions shall be kept by the
testing laboratory during the tests:

Influence Value
a) Temperature 20°C+5°C
b) |Reativehumidty |- <8%, | {cetoseht: 1 )
C) DC mains voltage (*) Lesthan 10 % of the variation specified by the | {Lcetoscnt: rH )
manufacturer of the EUT
d) AC mains voltage (*) Unom = 1%
€) AC mains frequency (*) from = 0,5 %
(*) whatever is applicable

Tests are carried out under atmospheric pressure

815  Tedsunder referenceconditions -~ {easont a1 )
81‘51 Ge,]e.aj //{Geléscht: 4.1 ]
The procedures described in 8.1 pertain to the tests to be carried out prior to installation of the - { Geloscht: thisdause ]
ALG on the tank.

The equi pment under test shall be clean and free of moisture. It shall be mounted and put into

operation in accordance with the manufacturer’ s specifications before thetest is started. The

EUT shall bein norma operation throughout thetest. The EUT shall be thoroughly checked

after the termination of each test and sufficient time shall be allowed for recovery.

Tests shall be performed under normal test conditions. When the effect of one infl uence factor

or disturbance is being eval uated, all other factors areto be held relatively constant, at values { Geléscht: 5 ]
within the reference conditions defined in 8.1.4.. The e ectromagnetic environment of the / ( Geldscht: 4.1 ]

laboratory shall not influence the test results. Iy

Thetemperature is considered to be constant when the difference between the extreme iy

Formatiert: Nummerierung und
Aufzéhlungszeichen

temperatures noted during the test does not exceed 5 °C, and the rate of change does not ’/ /’ [ Geloscht: W ]
exceed 5 °C per hour. ! etoscht: )

| When subjected to the effect of influence factors as provided for in 8.16, the instrument shall /| /[ celoscnt: shal be )
continue to operate correctly and the i ndi cations shall be within the maximum permissible ’,[ Geldscht: sdlected ]
errors. / //’,’[ Geloscht: slected. )

/ ,"',/’/,’,'///J[ Geldscht: and J

| 8152Accwacy " (cetosent 1 )
Constitute level s rising from zero to a val ue close to the measuring range and similarly ,:’[ Geléscht: ]

!

descending. These levels shall (as close as possible) be equally distributed over the measuring ,',’;'/,'/,’/’

it !

range. 'l
I P . .
. Geldscht: during influence tests
The number of levels shall be at least as follows: il { and 1 level during
! !

- when determining theinitial intrinsic error; at least 10 levels, */ /" | Kommentar [MSOffice1]: Mee
tpunten specificeren?

/

Formatiert: Nummerierung und
Aufzéhlungszeichen

5
/

' /{Geléscht: ]
influencetests: at least 3 levels, I //,{Geléscht: <hall be sdlected )
)

disturbance tests: at least 1 level (at about 50% of the measuring range), | /7"~ Geléscht: The evaluation cond sts
of comparing the measurementsin
\ each point fromthe ALG to a
N certified reference traceableto
‘. | national standards.

{ Geloscht: .
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8.15.3Discriminaion - ~{ cetoscht: 41
ALG'swithout a, mpvapleliquid leve detecting dement are presumed to comply with the - { Geloscht: mechanica evel o
provisionsin 6.2,5, without being subjected to this test. Thisjustification shall be mentioned "~ { celoscht: M
in thetest report. \{Gelbscht o
To test compliance with 6.2,5, constitute three different levels, (asclose as possible) equally . { celoscht: 4
distributed over the measuring range, rising and descending. From a stable position, thelevel . { Geléscht: 3
shall be changed in the same direction with the value of 6.2,5 (1 mm). ,The changeof the =~ . {Geloscht: 3
indication is noted. N

o {Gelbscht: ?

\\\{ Geldscht: 3

Geldscht:
accuracy class.

according to the

provisionsin 6.2,3, without being subjected to this test. This justification shall be menti oned \1\\\{ Geldscht:

41

in the test report. S0 celosent:

M

To test compliance with 6.2,3, this test shall be performed at three different levels, equally . {eetoscnt:

e

distributed between the first point of verification and the limit of the measuring range, upper . { Geléscht:

mechanical level sensor

or lower heght according to the movement of the ALG. { Geloscht: 2
Starting from the first point of verification, raise thelevel over adistance of gbout 1/3 of the { Geloscht: 2
measuring range, allow stabilization and read the indication. Then change thelevel about 1/10 <~ ~{ Gelsscht: avaluedose tozero
of the measuring range and after that change the level until thefirst stabilized level isreached. . - ((Geloseht: a least /5
Again alow stabilization and read the indication. Carry out this sequence two more times, RN = .
now starting from the previous stabilized leve. { Geloscht: raise
. . N { Geloscht: further over
Repeat these measurements starting from a val ue close to the measuring range and proceed \ -
inverting the direction of the movements. Eval uate the error. cetoscnt: lover
/{ Geloscht: 4.1

] o ] e /{ Geloscht: 9

8.1,5.5 Instruments with more than oneindicating device R {Gel(‘jscht' 5

If the instrument has more than one indicating device, the indications of the various devices /[ Geloscht
shall be compared during the performance tests and shall comply with 7.1.2. K [

: of Part 1 of this
Recommendation

// / /{ Geloscht:
/

following

/

’

8.16 Influencefactor tests ’

S {Gel(‘jscht:

5

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ’

Thetype of an automatic level gaugeis presumed to comply with the provisions specified in

7

/
s /{ Geldscht:

55

0,
s /{ Geloscht:

5

,’//{ Geldscht:

following

oy
S /{ Geldscht:

5

8.1.61 Maximum permissible error under reference conditions. t

7777777777777777777777777777777777777777777777777777777777777777777777777 ! ,/’//,{ Geldscht:

5

Before, during, and after thefests 8.1.6,2 - 8.1.6,4, al functions shall operate as designedand /-~~~ { Gelsscht

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

:5

the error of the ALG shall not exceed the limits of the maximum permissible error 'before - {(Geloscht: oniritid verification
installation” specified in 6.2 of Part 1 under the reference conditionsin 8.1.4. - - " ™"
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ ~ 777 Geldscht: of Part 1 of this
{ Recommendation
8162 Statictemperatures { Geloscht: 5
8.1.62.1Dry heat (non condensing) } Geloscht: 5
. . . . . . L . Geloscht: 7
Thistest is applied to verify compliance with the provisionsin 6.1, 8 under condition of dry { ° ?SC :
heat (high environmental temperature). /A Geloscht: §
- e /{ Geldscht: Test method
Appliceblestandards | IEC60068-2-2(8) !/ { Geloeoht: Dry (heet rom
|[EC 60068-3-1 [0 1 condensing)
. ] . /" { Gelsscht: Object of thetes
v v ::: - 1 Geldscht: To verify compliance
ST Y S D — ~— with the provisionsin 6
Test procedurein brief | The test consists of exposure to the specified high temperature under “freg™——"—
air” conditions for the time specified (the time specified is the time after. ¢ :

- A .  JC JC _JC JC JC JC _JC JC _JC _JC _JL _JC _J _Jo _Jo _____JU _JU _JC _JU _J_J_JL N _J

L Geldscht:

.1 a) under condfﬁ
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the EUT has reached temperature stability).

The change of temperature shall not exceed 1 °C/min during heating up
and cooling down.

The absolute humidity of the test atmosphere shall not exceed 20 g/m?°.
When testing is performed at temperatures lower than 35 °C, therelative
humidity shall not exceed 50 %.

After stabilization at the rel evant temperature, the following tests shall be
carried out:

an accuracy test a three different levels equally spaced in the measurin{ Formatiert: Nummerierung und

range,
adiscrimination test at one levd;
an hysteresis test at onelevel.

| Aufzéhlungszeichen

Test severities

The foll owing severities may be specified:

| Severity level 1 2 3 4 Unit
| | Temperature 30 40 55 70 | °g |scetoscht: 2
| Duration 2 2 2 R ’lGeIoscht H

Condition of the EUT:

Norma power supplied and “on” for atime peri od equal to or greater th
the warm-up time specified by the manufacturer.
Power isto be “on” for the duration of the test.

//
%
/7

ar{ Geldscht: Temperature:

/{ Geldscht: Temperature sequence:

Geldscht: High temperature

Stabilization:

7
i
P

2 hours at each temperature under “free air” conditions.

Geldscht: Reference temperature

of 20 °C;q
High temperature; {

Reference temperature of 20 °C.

[ Geldscht: Number of test cycles
_

L Geldscht: At leas one cycle

{ Geldscht:

All functions shall operate as designed. All errors shall beW|th|nthe\wo
maximum permissibl e errors specified in clause 6.2 of Part 1; see 8.116.1.

1 S D2

)
)
)
)
j
)
)
)
)

{ Geldscht: Test

Thistest is applied to verify compliance with the provisionsin 6.1, @) under condition of cold \\ \‘\\
(low environmental temperature). L

GelOscht: After stabilization at the
relevant temperature, the following
testsshall be carried out: .

- an accuracy test at three different
levels equally spaced inthe
measuring range; .

- adiscrimination test a one level; -
- an hysteresstest at one level.

Applicabl e standards

Geldscht: apply at least five
different test values equally spaced
in the measuring range

v
vy

\
f Geldscht: .

Geldscht: 5

Test procedurein brief

The test consists of exposure to the specified |low temperature under \‘fr
" conditions for the time specified (the time specified is the time aﬁer\
the EUT has reached temperature stability).

N
N
\\\ W \

The change of temperature shall not exceed 1 °C/min during heating ur:)“ '

\\\\\\

and cooling down.
|EC specifies that the power to the EUT shall be switched off before th\”‘
temperatureis raised.

\”\

After stabilization at the relevant temperature, the following tests shall be\( Geléscht: 511

carried out:

‘“\\\\ \ \

i [ Geldscht:

Geldscht: 6

Geldscht: 9

Geldscht: Test method

Geldscht: Cold

Geldscht: Object of the test

Geldscht: To verify compliance
with the provisionsin 6.1a

an accuracy test at three different levels equally spaced in the meesuri nr

range, N
adiscrimination test at one levd;

an hysteresis test at onelevel.

\

1 Geldscht: or5.1.2

Geldscht: under conditions of low
temperature

)
)
)
)
)
)
)
|
)
)
)
|

Formatiert: Nummerierung und
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Test severities

The following severities may be specified:

|

| | Severity level 1 2 3 4 Unit

| | Temperature +5 -10 -25 40 | oc{celoseht: 2 )
| Duration 2 2 2 2 _h { Geldscht: H }

Condition of the EUT:

Normal power supplied and “ol

the warm-up time specified by the manufacturer. Power isto be “
the duration of the test.

on” for

n’ for atime period equal to or greater than

Stabilization:

2 hours at each temperature under “freeair” conditions.

- {Geléscht: Temperature:

o L Geloscht: Low temperature

| Gelbscht: Temperature sequence:

)
J
J

Y \
D ——————.S

Geldscht: Reference temperature

N
\ \

All functions shall operate as designed. All errors shall bewnhmthe“
maxi mum permissible errors specified in clause 6.2 of Part 1; see 8. 16\1\

e

of 20 °C;§
Low temperature;
Reference temperature of 20 °C

‘ 8.1.63 DC mainsvoltage variation L

\
\‘\\\

\
\
\‘\\

\
woy
\‘

Thistest is only applicable for ALG’s powered by DC networks and is applied to verify

compliance with the provisionsin 6.1, ¢) under condition of DC mains voltage variation. [t
In casethistest is not applicable, the justification shall be mentioned in the test report. '

L Geldscht:

[ Geldscht: Number of test cycles

{ Geldscht: At leas one cycle.

J

{ Geldscht: Test:

Geloscht After stabilization at the
relevant temperature, the following
tegsshall be carried out: -

|| Applicable
standard

- an accuracy test at three different
levels equally spaced inthe
measuring range; .

Vo
| v

********************************************************** 1\\\‘

- adiscrimination test a one level; .

- an hysteresstest at one level )

Test procedurein
brief

\\\
\\A

Thetest consists of exposure to the specified power supply condition for a\\
period sufficient for establishing stabl lity.

V[ inthe measuring range
\

Geldscht: apply at least five
different test values, equally spaced

applies at all voltage levels between the two levels; see 8.1.6.1,

different levels equally spaced in the measuring range shall be carried out. \\ [ Geléscht: 5 ]
Test severity The upper limit will bethe DC leve at which the EUT has been manufactured\i Geloscht: 11 )
to automatically detect high-level conditions. \((cetoscht: Test method ]
Thelower limit will bethe DC level at which the EUT has been manufactured [ﬁo‘i'jgfﬁﬂlggﬁm“’” InDC mains }
to automatically detect low-level conditions, - { Geloscht: Tre EUT sall comply
Requirement The EUT shall comply with the specifi ed maximum permissible errors This ThIS with the specified maximum

permissble errors at voltage levels
between the two levels.

e ‘[ Geldscht: .

Thistest is only applicable for ALG’s powered by public AC networks and is applied to
verify compliance with the provisionsin 6.1, d) under condition of AC mains voltage

variation.

In casethistest is not applicable, the justification shall be mentioned in the test report.

- { Geloscht: 5

—JJ

Applicable
standards

- { Geldscht: 12

- { Geldscht: 13

lw -7

Test procedurein
brief

- { Geldscht: Test method

Thetest consists of exposure to the specified power condition for a period

Geldscht: Variationin AC mains
power voltage (single phase)

)
)
)
J

sufficient for achieving temperature stability and for performing the required
measurements.
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For both the upper and the lower limit of AC level, an accuracy test at three
different levels equally spaced in the measuring range shall be carried out.
Mains voltage Upper limit Unom *+ 10 %
@@ Lower limit Usom - 15 %
Notes @ In the case of three phase mains power, the voltage variation shall apply for
each phase successively.

@ The values of Upom are those marked on the measuring instrument. In case a
rangeis specified, the “- rdates to the lowest va ue and the “+” to the
highest value of therange.

Requirement The EUT shal comply with the specified maximum permissible errors; see
8.1.6.1. This applies at al voltage levels between the two levels.
817 Disurbances 7 {

Geldscht: 6

Geldscht: of Part 1 of this
Recommendation

Test procedurein brief

81%1 Damp heat, cydlic(condensingg S GRS
Thistest is applied to verify compliance with the provisionsin 7.8.2.1,(10) after conditionof - { celoscnt: 2
condensing humidity, combined with cyclic temperaturechanges, - “{ Geloseht: under
Applicable standards | IEC 60068-2-30[9) ~ { celoscht: .

IEC60068-3-4[1] ~{cetoscnt: 8

S 1 Gelsscht: 10

e e ~ R { Geldscht: Test method
T -— \{ Geldscht: Damp heat, cyclic

The test consists of exposure to cydic temperature variation between 25.°C

Geldscht: Object of the test

and atemperature of + 55 °C, maintaining the relative humidity above 959
during the temperature change and low temperature phases, and at 93 % at
the upper temperature phases.

Condensation should occur on the EUT during the temperature rise.

Geldscht: To verify compliance
with the provisionsin 7.8.2.1.2, a)
under conditions of high humidity
when combined with cyclic
temperature changes.

- G U G U U J J U

The 24 h cycle consists of:

1) temperature rise during 3 h;

2) temperature maintained at upper value until 12 h from the start of the
cycle;

temperature lowered to lower value within 3 hto 6 h, the rate of fall
during the first hour and a half being such that the lower value would be
reachedin 3 h;

temperature maintained at lower va ue until the 24 h cycleis compl eted.
Immediately after the 24 h cycle, the ALG shall be switched on and an
accuracy test shall be carried out for at least onelevel about 50% of the
measuring range.

The stabilizing period before and recovery after the cyclic exposure shall be
such that all parts of the EUT are within 3 °C of their fina temperature.
During the disturbance, the ALG shall be switched off.

3

4)
5)

e -

Geldscht: Test severities

Severitylevd, | 2 unit
Upper temperature: 55 °C
Duration 2 cycles \
Requirement After the disturbance, either: {

Geldscht: Depending on the
humidity classfication (see
8.1.4.2.3) specified by the
manufacturer, either of the 2
following severity levels shall be
applied during the test:

Geldscht: s
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(a) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checking

o 1 Geldscht: All functions shall

81721

For instruments containing € ectronics, this test is applied to verify compliance with the |

provisionsin 7.8.2.1,(1) under conditions of radiated € ectromagnetic fields.

Instruments that do not contain any active d ectronic circuits (transistors, IC's, radio tubes), \

are presumed to comply with the provisionsin 7.8.2.1, (1), without bei ng subjected to this

test.

operate as designed. All errors shall
be within the maxi mum permissible

errors specified in clause 6.2 of Part
1

> /{ Gelbscht: 6

Geldscht: Notesq

1) . For EUT having no mains or
other input port available, the lower
limit of the radiation test should be
26 M Hz taking into account that the
tegt cannot be applied (refer to
Annex H of IEC 61000-4-3 [15]). In
all other cases both 8.1.6.2.1 and

In casethistest is not applicable, the justification shall be mentioned in the test report.

Applicabl e standard

|EC 61000-4-3 [16]

Test procedurein
brief

The EUT shall be exposed to el ectromagnetic field strength as

specified by the severity leve (10 V/m) and afield uniformity as
defined by the referred standard.

The frequency ranges to be considered are swept with the modulated
signal, pausing to adjust the RF signal level or to switch oscillators
and antennas as necessary. Where the frequency rangeis swept

incrementally, the step size shall not exceed 1 % of the preceding
frequency value.

The dwel time of the amplitude modulated carrier at each frequency
shall not be |ess than the time necessary for the EUT to be exercised
and to respond, but shall in no case beless than 0.5 s.

The sensitive frequencies (e.g. clock frequencies) shall be ana yzed
separately.

During the disturbance, an accuracy test shall be carried out for at
|east one level at about 50 %.0f the measuring range.

\ 8.1.6.2.2 shall apply.{

\ 2) . IEC 61000-4-3 [15] only
\ specifiestes levels above 80 MHz.
\ . For frequencies in the lower range
\, | thetest methods for conducted radio
' | frequency disturbances (8.1.6.2.2)

| are recommended
W

\[ Geloscht: |
\

AN

Geldscht: 8.1.6.2.1 , Radiated,
radio-frequency, electromagnetic
fieldsY

Instruments that do not contain any
active dectronic circuits (trang stors,
IC’s, radio tubes), are presumed to
comply with the provisionsin
7.8.2.1.1, a), without being
subjected to thistest. This
justification shall be mentioned in
the test report.§

For ingruments containing
electronics thistest isapplied to
verify compliance with the
provisionsin 7.8.2.1.1, a) under
conditions of radiated
electromagnetic fields

In addition to the information to the
test proceduresin IEC 61000-4-3
[15], the following test procedurein

W ysually, these sensitive frequencies can be expected to be the

@ |EC 61000-4-3 [16] only specifies test levels above 80 MHz.

frequencies emitted by the EUT.

For frequencies in the lower range the test methods for conducted

radio frequency disturbances (8.1.7.2.2) are recommended.

Page 10 of 18

brief shall be applied: 1
| The instrument shall be subjected to
Severity leve 3 N the following frequencies and field
- \ grength, the sgnal being modul ated
Fidd strength 10V/m ' | with 1kHz, 80 % AM sine wave:{
1
80 MHz - 2 GHz @ A e
Frequency range \ requency - [2]
26 MHz - 2 GHz [ cetoscnt: )
Modul ation 80 % AM, 1 kHz, sine wave
Requirement During the disturbance, either:
(a) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a
checking facility
Notes
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A

Geldscht:

For instruments contai ning & ectronics, this test is applied to verify compliance with the

provisionsin 7.8.2.1, (2) under conditions of conducted € ectromagnetic fid ds.

Instruments that do not contain any active d ectronic circuits (transistors, IC's, radio tubes)

and/or mains or other input or output port, are presumed to comply with the provisionsin

A

Geldscht: .1

A

Geldscht: b

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,{

Geldscht: This

Geldscht: For ingruments
containing electronics thistestis
applied to verify compliance with
the provisionsin 7.8.2.1, b) under
conditions of conducted

L electromagnetic fields

AN
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, vy

Test procedurein brief

AN
oL L

\
\

Geldscht: 18

Radio frequency EM current, simulating the influence of EM fields shan{

Geldscht: Test method

be coupled or injected into the power ports and 1/O ports of the EUT usin
coupling/decoupling devices as defined in the referred standard. \

Geldscht: Conducted
electromagnetic fields

During the disturbance, an accuracy test shall be carried out for at |east dh(

Geldscht: Object of the test

o . JC JC  JC JC o 0 JC JCU L

—J J J

level at about 50 %-Qf,th,e,m,e@@l![' ngrange. ___________________ [ Geldscht: To verify compliance
. . N ith the provisionsin 7.8.2.1.1, b)
Severlty level 3 unit \ mder condiz Io_ns pf Iconducted
RF amplitude (50 Q ) 10 V(emf) - \dediomegneiofiad
@ L Geloscht:
Frequencyrange® |  015-80 | MHz e
— eloscnt:
Modul ation 80 % AM, 1 kHz sinewave b
Notes Y If the EUT is composed of several dements, the tests shall be performed
at each extremity of the cableif both of the elements are part of the
EUT.
2 For the frequency range 26 - 80 MHz, the testing | aboratory can either
carry out the test according to 8.17.2.1 or according t08.1,7.2.2. - { gelsscht: 6
But in case of adispute, the results according to 8.1,7.2.2 shall prevai F.{ Geloscht: 6
Requirement During the disturbance, ether: “{Lcetoscht: 6
(a) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checking
facility
8.1.Z2.3Electrostatic discharge g,//{ee'éscmz 6
For instruments contai ning el ectronics, this test is applied to verify compliance with the
provisonsin 7.8.2.1, (3) under conditions of electrostatic discharges. {Gemscht: 1
Instruments that do not contain any active d ectronic circuits (transistors, IC's, radio tubes), { Geldscht: ¢
are presumed to comply with the provisionsin 7.8.2.1, (3), without being subjected to this =~ {Gel sscht: This
test. /////{Geléscht: 14
In casethistest is not applicable, thejustification shal be mentioned in thetest report. o { Geloscht: Test method
Applicdblestandard | IEC 61000-4-2[15] Soltsch: Hesosaicd i
774
e Y — {Geléscht: Object of the test
v o] Yo . { Gel6scht: To verify compliance

Test procedurein brief

.

with the provisionsin 7.8.2.1.1, ¢)
electrodatic discharges

b

At least 10 discharges shall be applied. The timeinterval between

L

Geloscht: |

Before garting the tests, the
performance of the generator shall
be verified

- o  JC J U U U JU U

Page 11 of 18
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successive discharges shall be at least 10 seconds.

For EUT not equi pped with a ground terminal, the EUT shall be fully
discharged between discharges.

Contact discharge isthe preferred test method. Air discharge shal be used
where contact discharge cannot be applied.

Direct application:
In the contact discharge mode to be carried out on conductive surfaces, the
electrode shall bein contact with the EUT.

Intheair discharge mode on insulated surfaces, the electrodeis
approached to the EUT and the discharge occurs by spark.

Indirect application:
The discharges are applied in the contact mode to coupling planes
mounted in the vicinity of the EUT.

During the disturbance, an accuracy test shall be carried out for at |east ong

(8 Significant faults do not occur, or \ ( Geloscht

(b) Significant faults are detected and acted upon by means of a checking| means up to and including the
|| specified level (i.e. thetest shall dso

facility

: @ Inthiscase “level”

level at about 50 %.0f the measuringrange. R G|e'63°ht: )
Severitylevd, | | . 1 R D 3 u Diji,//{Geléscht s® ]
Contact O ‘L Geloscht: 1 ]
Test |discharge | " :::::::::::::::fi::::::::::::::6::::::::::::::?y:\i\\\{ee'éscm2 )
voltage | ajy O 1 Geloscht: 2 J
discharget” A LA 8 | ,,,,,,ny " {(cetoscht: 4 )

" { Geloscht: 2
Notes w_Contact discharges shall be applied on condudtive surfaces. "\ % P %

Air discharges shall be applied on non-conductive surfaces. ", LSS0t

R {Geléscht: 4 J
Requirement During the disturbance, either: L { Geloscht: )

+_| be performed at the specified |ower
| levelsin the standard).q
) ) ) (Geléscht: 2
8.1.%2.4 Bursts (transients) on signal, data and control lines - ~
{Geloscht: 6
For instruments containing € ectronics and provided with I/O or communi cation ports, this
test is applied to verify compliance with the provisionsin 7.8.2.1, (4) under conditions where
dectrical bursts are superi mposed on 1/O and communi cation ports.
Instruments that do not contain any active dectronic circuits (transistors, I1C’s, radio tubes), or
not being provided with external signal, data or control lines, are presumed to comply with .
theprovisionsin 7.8.2.1, (4)), without being subjected to thistest. T {cetoseht: 1 )
) . . o . . T lscht: d
In casethistest is not applicable, thejustification shall be mentioned in the test report,, {fee oseht %
- S Geldscht: Thi
|| Applicable standard |EC 61000-4-4 [17] e
’’’’’’’’’’’’’’’’’’’’’’’’’’’’ \\\ { Geloscht: 1 J
| A Y Yoo ~_{ celoscnt: 16 )
| v o] Y o { Geldscht: Test method J
Test procedureinbrief | A pyrst generator shall be used with the performance characteristics as{ Geloscht: Hlectica bursts |
specified in the referred standard. . [cetoscht: Object o thetes

The test consist of exposure to bursts of voltage spikes for which the Geloscht

output voltage on 50 Wand 1000 W load are defined in the referred

conditions

with the provisionsin under

are superimposed on 1/0 and
L communi cation ports

: To verify compliance

where el ectrical bursts

I

Both positive and negative polarity of the bursts shall be applied.

[ Geldscht
The duration of thetest shall not belessthan 1 min for each amplitude ang

| the EUT.

The characteristics of the generator
shall be verified before connecting

|l

Page 12 of 18
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polarity.

For the coupling of the burstsinto the I/O and communication lines, a
capacitive coupling clamp as defined in the standard shall be used.

During the disturbance, an accuracy test shall be carried out for at | east one

level at about 50 %.of the measuringrange. -~ Geloscht:
Severity leve 3 unit
Amplitude (peak value) 1 kv
Repetition rate 5 kHz
Requirement During the disturbance, either:

(&) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checking

facility
8.1Z25Surgeson signal, dataand control lines - {eetosehtis
For instruments containing €l ectronics and provided with 1/O or communi cation ports this test
is applied to verify compliance with the provisionsin 7.8.2.1, (5) under conditions where
dectrical surges are superimposed on 1/O and communi cation ports.
Instruments that do not contain any active d ectronic circuits (transistors, IC's, radio tubes),
and/or not being provided with external signal, data or control lines, are presumed to comply -
withtheprovisionsin 7.8.2.1, (5), without being subjected tothistest. o {cetoseht: 1
In case this test is not applicable, the justification shall be mentioned in the test report. {cetoscht: e
”””””””””””””””””””””””””””” B eldscht: IS
{ celoscht: Thi
Applicable standard I[EC 61000-4-5[18y __{Geloscht: 17
| Yoo _____ Ll o ________________________ - { Geldscht: Test method
| v v o ‘( Geloscht: Electrical surges
Test procedurein brief | o g,rge generator shall be used with the performance characteristics as { Geloscnt: Object of the test

specified in the referred standard. The test consists of exposure to surges fo Geloscht: To verify compliance
which the risetime, pulsewidth, peak values of the output voltage/current | Wthiheprovisonsin 78211,
on high/low impedance load and minimum timeinterval between two

surges are superimposed on 1/0 and
successive pulses are defined in the referred standard. communication ports

- U JU U JU U

The characteristics of the generator shall be verified before connecting the
EUT.

At least 3 positive and 3 negative surges shall be applied. Theinjection
network depends on the lines the surgeis coupled into and is defined in the
referred standard.

During the disturbance, an accuracy test shall be carried out for at least one

{ Geldscht:

level at about 50 % of the measuring range.

Severity leve (Installation class) 2 unit
Linetoline 0.5 kv
Unbalanced lines nero’ :
| Linetoground | 0 | kv - celoscht: earth
Balanced lines Lfnetolme N.A. kV ‘
| Linetoground | o | KV - { celoscht: earth
Requirement During the disturbance, ether:

(a) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checking

facility

Page 13 of 18
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- { Geloscht: 6

For instruments contai ning & ectronics, and powered by AC mains, thistest is applied to
verify compliance with the provisionsin 7.8.2.1, (6) under conditions of short time mains vol-

tage reductions.
In casethistest is not applicable, the justification shall be mentioned in the test report.

Applicable standards IEC 61000-4-11 [20] _{ etoseht: 19

- { Geloscht: 22

- ‘[ GelOscht: Test method

| ~~ 1 Geloscht: Short-time reductions
v—------— - ] v - ------------— == ~ in mains voltage
Test procedurein brief A test generator suitable to reduce for adefined period of timethe . { Geloscht: Object of thetes
amplitude of the AC mains voltageis used. Geldscht: To verify compliance
Cp with the provisionsin 7.8.2.1.1, f) f
The performance of the test generator shall be verified before con- | under conditions of short time mains
necti ng the EUT. voltage reductions

- — A JC O JCU I

The mains voltage reductions shall be repeated 10 times with an
interval of at least 10 seconds.

During the disturbance, an accuracy test shall be carried out for at -
least one level at about 50 % of the measuring range. JPr { Geldscht:

- { Gelbscht: Test severities

77777777777 T R Geloscht: The followi
Sevarity leve 3 unit 1\ Geluscht; Theflosing
Reduction to 0 %
Testa
Duration 05 cycles
Reduction to 0 %
Testb
Duration 1 cycles
. Reduction to 40 %
Voltage dips Testc .
Duration 10/12® cycles
Reduction to 70 %
Test d _
Duration 25/30® cycles
Reduction to 80 %
Test e .
Duration 250/300 ™ cycles
| Short Reduction to 0 %
interruptions Duration 250/300 @ cydes
INotg | ® Thesevaluesarefor 50Hz/ 60 Hzrespectivdly -~ Gelosent: s
| Requirement During tests a, b, ¢, d, and e and after the short interruption, either: - { GelSscht: [to be discussed]
(@) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checking facility

- { Geldscht: 6

For instruments containing €l ectronics, and powered by AC or DC mains voltage, this test is
applied to verify compliance with the provisionsin 7.8.2.1, (7) under conditions where
dectrical bursts are superi mposed on the mains voltage.

In casethistest is not applicable, the justification shall be mentioned in the test report.
|| Applicable stndards |EC 61000-4-1 [14]
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IEC 61000-4-4[17 _{ cetoscnt: 6
| . le - { Geloscht: Test method
| T 1 Geloscht: Eledrical burds

Test procedurein brief

standard.

Both positive and negative polarity of the bursts shall be applied.

A burst generator shall be used with the performance characteristics as
specified in the referred standard.

Thetest consist of exposureto bursts of voltage spikes for which the
output voltage on 50 Q and 1000 Q load are defined in the referred

The duration of thetest shall not be less than 1 min for each amplitude
and polarity. Theinjection network on the mains shall contain blocking
filters to prevent the burst energy being dissipated in the mains.

During the disturbance, an accuracy test shall be carried out for at least

;
Geldscht: Object of the test

Geldscht: To verify compliance
with the provisionsin 7.8.2.1.1, g
under conditions where el ectrica
bursts are superimposed on the
mains vol tage.

)
)
J
j

facility

(@) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checkin

‘ \ \

\\\

oneleve at about 50 %, 0f the measuringrange. i ~{ cetosct:
Severity leve 3 unit
| Amplitude (pesk value), | 2 kv {Gemscht 1
| Repetition rate '5 ————————————————————————————— KHZ\ {Geloscht Supply lines,
Requirement During the disturbance, ether: W { Geloscht: Amplitude (peak val ue)

{Geloscht dgnal lines

(“{ Geloscht: |

\(Geloscht Signal lines

For i nstruments contai ning & ectronics, and powered by DC mains voltage, this test is applied

to verify compliance with the provisionsin 7.8.2.1, (8) under conditions where € ectri cal

bursts are superimposed on the mains voltage.

In casethistest is not applicable, the justification shall be mentioned in the test report.

{ Geldscht: Repetition ratef

-- { Geldscht: 6

1
)
)
)
)
|
)
)

| | Appli cable standard

|EC 61000-4-29 [22]

_—{ cetoscht: 21

- { Geldscht: Test method

Geldscht: Voltage dips, short

Test procedurein
brief

A test generator as defined in the referred standard sha | be used. Before st}amr

the tests, the performance of the generator shall be verified.

The voltage dips and short interruptions shall be tested on the EUT, for each

sel ected combination of test leve and duration, with a sequence of tree

dips/interruptions with intervals of 10 s minimum between each test event.

be tested for each of the specified
10 s intervals in,

The EUT shal |

vol tage vari ati ons,
representative operating nodes.,

t he npst

During the disturbance, an accuracy test shall be carried out for at |east onelev]

three tines at

interruptions and voltage variations
on DC mains power.

Geldscht: Object of the test

\

)

Geléscht: To verify compliance
with the provisionsin 7.8.2.1.1, h
under conditions of voltage dips,
voltage variations and short
_interruptions on DC mains power

-1 Geloscht:
1
If the EUT is an integrating

at about 50 %_ of the measuring range.

instrument, the test pulses shall be
continuoudy applied during the

(N

Vol di Severity levd 1 - |_Mmeasuring time.
oltage dips erity lev unit { p——
Test levels 40 and 70 % of the rated voltage
Duration 0.1 S
Short interruption@f | Test condition | | Highimpedanceand/orlow | - { Geloscht: ¢
impedance |

Page 15 of 18



OIML TC8/SCYWG2

4CD OIML R 85-2: 31 July 2007

Test levels 0 % of the rated voltage

Duréation 0.01 S
Voltagevariations | Severity leves 1

Test leve 85 and 120 % of the rated voltage

Duréation 10 S

Requirement: During the disturbance, either:
(8 Significant faults do not occur, or

(b) Significant faults are detected and acted upon by means of a checking facil

ity

For instruments containing & ectronics, and powered by DC mains voltage, this test is applied
to verify compliance with the provisionsin 7.8.2.1, (9) under conditions of ripple on the low
voltage DC mains power.

This test does not apply to instruments connected to battery charger systems incorporating
switch mode converters.

In casethistest is not applicable, the justification shall be mentioned in the test report.

- { Gelbscht: 6

Applicable standard

- { Geldscht:

20

- { Geldscht: Test method

| | p—— Yo o ________________

71 Geléscht: Ripple on DCinput

Test procedurein brief
starting the tests, the performance of the generator shall be verified.

Thetest consist subjecting the EUT to ripple voltages such as those
generated by rectifier systems and/or auxiliary service battery chargers
overlaying on DC power supply sources. The frequency of therippleisthe
power frequency. The waveform of theripple, at the output of the test
generator, has a sinusoid-linear character.

Thetest shall be applied for at least 10 min or for the period time necessary
to allow a complete verification of the EUT’ s operating performance.

During the disturbance, an accuracy test shall be carried out for at |east one
level at about 50 % of the measuring range.

|_power port.

A test generator as defined in the referred standard shall be used. Beforé;f\\ { Geloscht: Object of the tes

N
Geldscht: To verify compliance

under conditions of ripple on the
low voltage DC mains power.
Thistest does not apply to
instruments connected to battery
charger systems incorporating
_switch mode converters.

)
)
J
]

Severity leve 1

Percentage of the

nominal DC voltage ® 2

Note @ Thetest level is a peak-to-peak voltage expressed as a percentage of the
nominal DC voltage.
Requirement During the disturbance, ether:

(a) Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checking
facility

For instruments containing € ectronics, and powered by AC or DC mains voltage, this test is
applied to verify compliance with the provisionsin 7.8.2.1, (11) after conditions where
electrical surges were superimposed on the mains voltage.

In casethistest is not applicable, the justification shall be mentioned in the test report.

- { Geloscht: 6

|| Applicable standard | IEC 61000-4-5 [18]

{ celoscht: 17
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- { Geldscht: Test method

o { Geldscht: Electrical surges

>~ Geléscht: Object of the test

Test procedurein | A gurge generator shall be used with the performance characteristics as

brief specified in thereferred standard. Thetest consists of exposure to surges for

g . i X with the provisionsin 7.8.2.1.2, j
which the rise time, pulse width, peak values of the output voltage/current on | under conditions where electrica

high/l ow impedance | oad and minimum time interval between two successive | surgesare superimposed on the

Geldscht: To verify compliance
mains voltage

pulses are defined in the referred standard.

The characteristics of the generator shall be verified before connecting the
EUT.

On AC mains supply lines at least 3 positive and 3 negative surges shall be
applied synchronously with AC supply voltage in angles 0°, 90°, 180° and
270°.

On DC power lines, at least 3 positive and 3 negative surges shall be applied.

The injection network depends on the lines the surgeis coupled into and is
defined in the referred standard.

Immediately after the disturbance, an accuracy test shall be carried out for at
|east one leve at about 50% of the measuring range.

Severity leve 3 unit
(installation class) g —
. . eloscnt: ear
Linetoline 1.0 KV ———
Line toground 2.0 Ry e B
B e - = H[Geléscht:f
Requirement After the disturbance, either: i [eemscht- :
(a) Significant faults do not occur, or ,{ ——
(b) Significant faults are detected and acted upon by means of achecking /L S219scht: |
A i {Gel@scht: shall
facility: iR
E | Geléscht: be
1/ { Gelosent: this will be performed
8.2 Initial verification 7" [eloscht: 1

o
/

//[ Geloscht:

/
S =
S /{Geloscht:
/

8.2.1 Beforeinstdlation !/ celoscht: 41

For the examination and testing of the ALG before installation on the tank (preliminary { Geldscht: 4

examination), the ALG shall be checked for conformity withtheapprovedtype. J { Geléscht: 1.4

JTests have to be done on accuracy, discrimination and hysteresis (see 8.1.5.2 through 8.1.5.,5) /’ / { Geloscht:

to verify compliance with the requirements. { Geloscht:

Jestsshall be carried out within therated operating conditions. /| celoscht: Tofixthe
/ configuration, the

/{ Gel6scht: .1

// {Geléscht: .
, /

o o 0 U JC U JU 0 U JU U

8212 Af,t@r, LQS!@U@IJQD ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, / //1 Formatiert

Aufzéhlungszeichen

: Nummerierung und

For the examination of instalation and adjustment of the AL G on the tank: /’/
< e { Geloscht:

and

******************************************************************** - /,{Geléscht: .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - /{ Geldscht: .

1

specified according to 6.1

" celoscht: shall be given

If national regul ations allow the use of an AL G under conditions outside the rated operating

[
P ,{ Geldscht: |

conditions (see 6.1) the metrologica service shall ascertain that all necessary informationto /-, {

Geldscht: The test method shall
be in compliance with part 2

- ‘[ Geloscht: .

o JC JC JC
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specified for ALG's installed on tanks (see 6.2.2 in Part 1).
Theinstrument shall be stamped and sealed in accordance with national regul ations.

L 2 -

M aintenance

The owner of the ALG has the responsibility that the ALG is continuously in good working
order.

This requires a periodic inspection of the ALG by the manufacturer or another competent
expert.

8.4 Subsequent verification

8.4.1 Subsequent verification isto verify accuracy of an ALG mounted on atank “in use”,
thus in genera a partly filled tank. Thereforethis is in practice only possible at one single
level within the normal operating range (In general, this will be the actual level of the fluid in
the tank at the moment of the verification).

Subsequent verification with a period of validity of 2 years or | ess is recommended.

But it must be noted that in practice, subsequent verification of an ALG used in a pressurized
tank is only possible after removing the AL G from the tank. This can lead to considerable
practical problems when subsequent verification is prescribed at fixed periodic intervals.

8.4.2 |f subsequent verification is required by national legislation, this shall be carried out
according to 8.2.2.

The maximum permissible errors to be applied for subsequent verification shal bein
accordance with 6.2.2 “after installation”.

If an ALG is adjusted or “reset” to match manual gauge (dip), the ALG should be verified
following the “initial field verification” procedure— if SO 4266 is foll owed.

8.5

Countries not having a system of mandatory subsequent verification according to 8.4.2, are
suggested having a system of metrol ogical supervision of measuring instrument in use.

M etrological supervision

This can consists of randomly checking the presence of the right and valid and undamaged
verification marks and seals.

Page 18 of 18

- ‘[ GelOscht: remain

Geldscht: 8.3 . Subsequent
verificationy

8.3and 84 ARE TOBE
RECONSIDEREDY

In practice, subsequent verification
isnot possible for pressurized tanks
8.3.1 Subsequent verification with a
period of validity of 1 yearis
recommended.

Subsequent verification isto verify
the ALG accuracy at one single
level within the normal operating
range (In practice, thiswill be the
actual level of the fluid inthetank at
the moment of the verification).{
8.3.2 The ALG shall be inspected
and examined to establish that it is
in correct working order.

8.3.3 Subsequent verification shall
be carried out according to 8.2.1

In principal national authorities may
require subsequent verification. If
subsequent verification is required
this verification shall be carried out
according to 8.2.9

The maxi mum permissible errorsto
be applied for subsequent
verification shall be in accordance
with 6.2.1 “after installation”.§

If an ALG isadjusted or “reset” to
match manual gauge (dip), the ALG
should be verified following the
“initial field verification” procedure
—if 1SO 4266 is followed.

1

8.4, Metrological supervision
8.3and 84 ARE TOBE
RECONSIDEREDY

1

8.4.1, For countries having a
system of mandatory subsequent
verificationy

Subsequent verification shall be
carried out as specified in 8.3.
Metrologica supervision of
measuring insrument in use,
congstsof randomly checking the
presence of the right and vaid and
undamaged verification marks and
sals.

1

8.4.2 . For countriesnot having a
system of mandatory subsequent
verification

Metrologica supervision of
measuring insrument in use,
congstsof randomly checking the
presence of the right and valid and
undamaged verification marks and
sedls.
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8.1.6.2.1 Radiated, radio-frequency, electromagnetic fieds

Instruments that do not contain any active e ectronic circuits (transistors, 1C’s, radio tubes), are
presumed to comply with the provisionsin 7.8.2.1.1, a), without being subjected to this test. This
justification shal be mentioned in the test report.

For instruments containing e ectronics, this test is applied to verify compliance with the provisions in
7.8.2.1.1, @) under conditions of radiated € ectromagnetic fields.

In addition to the information to the test procedures in |EC 61000-4-3 [15], the foll owing test
procedurein brief shall be applied:

Theinstrument shall be subjected to the following frequencies and fied strength, the signal being
modulated with 1 kHz, 80 % AM sine wave:

Freguency Fidd strength | Remarks
For EUT having no mains or other input port available, the
26 26 Mhz- 800 10V/m lower limit of the radiation test should be 26 MHz taking
MHz2 GHz into account that the test cannot be applied (refer to Annex H
of IEC 61000-4-3[15]). In dl other cases both 8.1.6.1.1 and
8.1.6.1.2 shall apply.
IEC 61000-4-3 [15] only specifies test levels above 80 MHz.
80 Mhz - 800 L
MHz2 GHz 10V/m For frequencies in the lower range the test methods for
conducted radio frequency disturbances (8.1.6.1.2) are
recommended
Requirement During the disturbance, either:
(& Significant faults do not occur, or
(b) Significant faults are detected and acted upon by means of a checking
facility




