19 Novenber 2004 | Two Conductor Measuring Device, Method foF NPEETPHAY e
Sanme, and Testing System Therefore The invention relates to two conductor
measuring systens, nmethods for testing said systenms, and testing systens
designed for use in performng said tests. In the foll ow ng statenents,
reference is made to Fig. 1. As is known, two conductor neasuring devices
are neasuring devices that are equipped with only two conductors L1, L2,
whi ch enable themto be electrically connected fromand to the outside.
These two conductors nust be used both for supplying energy and for
transmtting a neasuring signal generated by the nmeasuring device. The
nmeasuri ng signa ed . & C §1uct r cheasuri ng device are
di rect currents&moﬂnﬁggogﬁgﬁﬁn idz)%ﬁe’:i\gﬁ}g"\éﬁ)gjf 1e nek ?8“5'(‘) , such that
one current value within this TeatigeSstar Esqrefocks preci sely to one nmeasuring
signal val ue. The above-nentioned supplying of energy is acconplished by
means of a direct current source that, during operation, is connected to
t he t e swention raates th tomedndectoutaaswling sypens| mttbedsdordbdtiag baid siiste@idf and 853ting

bel on pri twor k NP that a so-called current loop is
creatg%.tér#ﬁl?g egg%r% {sﬁ e\rgg?ﬂm Sr?édtgs(?%urrent measuring resistor Rm where a
current that is proportional to the current value at any given tine, and

t hus hpthfegﬁl] S Sj L, . .t apped. .and furthe rocessed, The
resistor Rmc a% g‘e n%ggsi Iltelg(p)e%g%m%%g? Ee%ZFtlg'gi § Sésnlg‘(gwfl’rtg'ﬁlcf’%cg'c{%me?ﬂiﬂ%%etvﬁf‘s
meas upiengpasheing deviddSthat im equipred withoelyittvo tendodiom &¢1 2] whizxhtehablenhas wr beng devi ce
vi a cghligs,iof PRELALS h ecificall the term.nal . NP 1 of the
primary net %?%Qﬁé _|Prs conr?etg‘?(g%m e(')%t%ﬁsee ERQ RaftTRste “Elsﬁbedlféqwgh fonareBiguct or
meas uenangy adorgrmnsBing agmedsiring sigeal genvedtedip2he measuring device. The measuring signal

values produced by the two conductor measuring device are direct currents within a standardized range of

4 mA to 20 mA, such that one current value within this range corresponds precisely to one measuring

signal value.

The above-mentioned supplying of energy is accomplished by means of a direct current source that,
during operation, is connected to the two conductors from the outside, generates a direct current, and
belongs to a primary network NP, so that a so-called current loop is created. This loop also contains a
current measuring resistor Rm, where a current that is proportional to the current value at any given time,

and thus to the measuring signal, can be tapped and further processed.

The resistor Rm can be positioned a great distance from the two conductor measuring device MS’; in this
case it is connected to the measuring device via cables of appropriate length. Specifically, the terminal
NP1 of the primary network NP is connected to the conductor L1 of the two conductor measuring device
MS’, and the terminal NP2



19 Novenber 2004 2 is connected to one port of the resistor1%$HW%WW?Q¥OPﬁe
resistor's other port is connected to the conductor L2 as an indirect
second primary network port NP2', as it were. In addition to the
above-nentioned current val ues, which are analog signals, digital signals
can also be transmtted at the two conductors LI, L2, in accordance with
one of the customary standards, such as the so-called HART protocol. The
HART protocol (HART is a registered trademark of the HART User G oup and
is an acronym for "Hi ghway Addressabl € Renote Transducer”, in other words
for bus- addressed neasuring devices) has |ong been known and used in

i ndustgé&%h

surin chnol ogy. e . HART prot.ocol enabl es, communi cation
bet weéh a ?cl%gl%%oqeé)\? elotfgjﬁ‘ 4K toﬁﬁ%& g}?e E‘Smsfsﬁ Slog\?éﬁ"frt 18 FoRpegiPhg the 4RSI ant age
of si mllas anmdinet sacambpringsy hitlvoik\poRNPaN agii@leg nmMeasuring signal in
accor%§Q%%.mhtE&tEe 4- FA t,0 20 nﬁ st g ard, ?nd.of Hpe ?L ital IEAET
si gnal™ FEHeLQ e abave-mentipned curent valjgs, ‘f%‘%b?re gralegignplsy digta S‘g'i‘?i* ¥BASPT ng
devi ceémnsmtt¢dne tHeiteb dorldestedls 1.1 G, ireactdrdanae adth gnddFalsddukt0fas s@nadrdd, Such as the
contin I ilable. c ical ing.and,. if_ necessary, bsequent
ot r aee BRI RER MRk R AR s Tkt Bekaneprii AR Lodes.

di gi t &rowemd is a aceay fedHighnay tdtressable Re@vie Teseducbid ih 0fsr wbrdafd beguency of
2.2

.2 k di gi t al e.ds . realized yia,a single sine- ve oscillation
at a F? dera%gﬂg%s%rfr%ffeﬁ'c? as long 11?8%1610%' P??dt%’é‘d‘és?%?i iRl %w ‘Fr equency
Shift Keying. These sine-wave oscillations are transmtted via the two
condugt o in.that ey are .mpdul ated u the current flow ng therein.
cor o ART bR pneble Yord i Rt 60 ik Ry E0FsbcorzpEIoteb ApeAdies v,
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Noveng'ﬂ to?ZG%A standard, and of the digital HART signal for start-up, maintenance, polling, or control of

the measuring devices in the field level.

While the analog measuring signal is continuously available, cyclical polling and, if necessary, é
subsequent instruction via the digital HART signals takes place. In this process, a digital zero is realized
via two sine-wave oscillations at a frequency of 2.2 kHz, and a digital one is realized via a single sine-
wave oscillation at a frequency of 1.2 kHz, in keeping with the standard Bell 202 Frequency Shift Keying,
These sine-wave oscillations are transmitted via the twb conductors, in that they are modulated upon the

current flowing therein.

Current state-of-the-art two conductor measuring devices are competitive, in other words marketable by

the manufacturer, only if they have been



3 tested for electromagnetic conpatibility (abbreviated: EmM%Nogﬂﬁ%ﬂgggﬁing
must be conducted in conpliance with the currently valid international
standard | EC- 1000- 4-5: 1995, which has been adopted in individual countries
to correspond with national standards, and is a so-called type test. In a
type test, each individually produced device is not tested. Instead, the
testing of one or a few devices froma group of identical devices is
sufficient. The standard | EC 1000-4-5:1995 has been valid since 1995.
According to the previous version, whih was valid until 1995, the two
conductors LI, L2 were considered only as signal lines used to transm t

neasur i signal s, and thus.were not ject to the nore rigoraous

speci ﬁsgglﬁ?r %gtr‘i’%*?gnatﬁ’ecroﬁ?a lbtﬁl({;’bTei"ﬁ@é:WbrS%ﬁ‘ieﬁﬁg%t Qf’c?ﬁﬂg’@fegr‘% wer e

t est edomplinndOOfHh the owvesney validihtSraRpalokmbard IEC-CO@SE 5 i 95atvhRA hléﬂ%pﬁ hdbplce lﬂﬁ'ﬁ,
t he evices to the

with the.direct connection of the two  condyctor asurin

di reclmdg‘ﬂ&}a&?‘ﬂun@(% ¢arresPaRcy g natipral sipndapds, and isasopcp ‘?ijlty%‘?ytﬂ%em NP; the two
conductors L1, L2 now are no |l onger defined nerely as signal |ines, but

al so as_supply lines, hence they are subject to the above-nanmed rigid test
Speci TTRRPE Bfensh o apapdired Evidhds no sted. Toyis B fesGRE pBE P17 EX e

requi frentadgbuptdiedeptitahisceelseetficieaal system that serves to supply energy and

originates fromthe direct current source Q al so generate high-energy
interference pulses in addition to the direct current, which a two
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or which the conductors were tested.

In 1995, however, this approach and classification was tightened, with the direct connection of the two
conductor measuring devices to the direct current source G and/or its primary electrical system NP; the
two conductors L1, L2 now are no longer defined merely as signal lines, but also as supply lines, hence

they are subject to the above-named rigid test specifications and are tested on that basis.

These test specifications require that the primary electrical system that serves to supply energy and
originates from the direct current source Q also generate high-energy interference pulses in addition to the

direct current, which a two conductor measuring device MS" that is connected to the network must

withstand.



electrical system NP installed on a ship, the above-nenti ontdNPHEBYY 8% ce
pul ses are frequently present, conp. Fig. 1. Hence, the two conductors L1,
L2 in state-of-the-art two conductor neasuring devices nust be tested
using the test signals based upon the standard | EC-1000-4-5: 1995 for
energy supply lines, hence they are to be dinensioned to be resistant
relative to these test signals. This does not make sense in practical
ternms, however, since it would nmean that in the two conductor neasuring
device MS' ,which is equi pped with a stdndardi zed case Gh, el ectronic
conponents, i.e. a conductance coil L' and a condenser 0', would have to
be incorporated at the input side in a suitable conbination, serving to
suppr edseotestaipesifigrsipns simplae repleconditienst wick 98 cHI |8 PEACtteals wheFwe gondyetor
pri maryead@heCdeQiced £k t@ usty &t BEANRS trgﬁ's%éh 1A ésﬁ&?itilﬁgﬁ gﬁlﬁéj 1£h RBAKSvehicle

Y

however, | ncrease_production costs. Furthernore, ham ¢ space SF
r equi re&ticalsyetea e inptpliedonasipothe abave-mgatipnediiperigence pulsssaraiirguenly meseital | ed

in mul do@l EiS. 1. HendeOthe BdAdohdRtd®s L1, 32 it fidk-of-08-afitw 6 cfaudihiansbaRg AL db g ashst
casin must gg |ncne%fed by a CSSIng vol une Gz, which incréases costs
Subst P4 Yinerin 9 yemal Reseelipron b eyl B 1098 465 98 i i eI fiees

pr ot 0aehcd theywed/@Ibe imenSibiiddad b&@sigtent 2elithe W theRest ighalsi | t er conponents, and
in sone cases is rendered inpossible. Enbodi nents of the invention disclose

a two conductor neasuring device intended for use in a nmeans of transport,
especiHid doek Rotamaki Pnse M PRGIHAE fnds, Howb e, ditd 8Nvbeld ntbhs Blad §etha the thidethor

testing the | ec etic .conpatibili of at onduct or nmeasuri ng
devi cdeenioe ViR M Rt o awioeen s o il oot s erPrcHOpREra Yot a
shi p, dondetancy cdlric eandiatdonddnser €3 awddd thatdHOHB Ghzofpotdtdd She inpinGiterir Atsaitable t he
i nventj on. di.scl ose test s emfor . testing the el,ectromagnetic .
comparPBPFRSE sse Byt MG ARk p Rt at e vBR ST B Moot use
in a rkamsalefsttmdP®sport, especially in a ship. Enbodinents of the

i nvention disclose a nethod for granting approval for use of a two
conductor measuring device that is intended for use in a neans of

t r ans pdeste ngspededtieyents hawshirpincrease production costs. Furthermore, the dynamic space SF

required for these filter components, which in most cases must be instailed in multiples, is not available,
so that the size of the standardized casing Gh mwust be increased by a casing volume Gz, which increases
costs substantially. Finally, the applicability of the above-mentioned HART protocol is severely

curtailed as a result of the filter components, and in some cases is rendered impossible.

Embodiments of the invention disclose a two conductor measuring device intended for use in a
means of transport, especially in a ship. Embodiments of the invention disclose a method for testing the
electromagnetic compatibility of a two conductor measuring device that is intended for use in a means of

transport, especially in a ship, in accordance with the standard IEQ1000-4-5:1995.

Embodiments of the invention disclose a test system for testing the electromagnetic compatibility of a
two conductor measuring device that is intended for use in a means of transport, especially in a ship.
Embodiments of the invention disclose a method for granting approval for use of a two conductor

measuring device that is intended for use in a means of transport, especially in a ship.



19 Novenber 2004 5 In accordance with the first aspect of tHeNPYRAY 2GRS
there is provided a two conductor neasuring device (M5) for use in
transport, especially in a ship, conprising: a source circuit (Q,
certified in accordance with a valid standard, | EC 1000-4-5; a prinmary
vehicle electrical system (NP); and a secondary vehicle electrical system
(NS), wherein: said source circuit (Q is supplied with primry power by
said primary vehicle electrical system (NP); said source circuit (Q
serving to supply power to said secondary vehicle electrical system (NS);
the two conductor neasuring device (M5) is supplied on-board the ship
transport wth current froma current |oop, the current originating from
sai d sour cdne¢contande Wi thafudt dsheet dftbe invamidu ahere ispeasdediango denducter et es a
measurjn ' | val.ue and transmts.the neasuring signal value via said
currer??“?%@%@q%ﬁ‘ée{“h“ﬁpﬁﬁ’ eé’%er?ﬁti}gf’joar%%%n@ﬂsﬁlﬁ‘ device (MS) is designed such
that it cansotrcherco(Q) Edrifibd if arcordhee withregiedtindard RG0S, ty 1N

accordance with theﬁigyab]igiﬁ%lt andabﬁP.l C-1000-4-5. In accordance with the
second aspddFIEP YREIG RIS (R @9 s provided a method for testing the
el ect r omagnrektshdagVphiticlldetricy] bt NBR WieRghuct or nmeasuring device (Ms5) for
use in transport '

.., especi,ally in a ship, the tw conductor nmeasuring device
(MS) bei ng supplStigdoBtrefdSrty (Phés PP@R@EO‘Y@ PR E%W?rgW s3ifl RRTmATY e E?t
| oop, eWhirhl Fste@i(Na;es froma source circuit that is certified in
\6/1 gﬁio L?anf e\évlt f. Pégifivsgxlg,r!gg glrsxﬁt:u?tn&%rs(grxjhll,zgcgols?lg}())l&%_ogr’er )[Ig éa?d Ee%\é\ﬁdrar}? ¥eh?c1€ reiegt?ircgl
system (NS);
the two conductor measuring device (MS) is supplied on-board the ship transport
with current from a current loop, the current originating from said source circuit (Q) and the two
conductor measuring device generates a measuring signal value and transmits the measuring signal
value via said current loop; and
the two conductor measuring device (MS) is designed such that it cannot be certified

for electromagnetic compatibility in accordance with the valid standard, IEC-1000-4-5.

In accordance with the second aspect of the invention, there is provided a method for testing
the electromagnetic compatibility of a two conductor measuring device (MS) for use in transport,
especially in a ship, the two conductor measuring device (MS) being supplied on board the transport
with cwrrent from a current loop, which originates from a source circuit that is certified in
accordance with a valid standard IEC-1000-4-5, with power by a primary vehicle electrical system
(NP) of the transport, and serves to supply a secondary vehicle electrical system (NS) with power,
and the two conductor measuring device generates a measuring signal value and transmits the
measuring signal value via said current loop, said method comprising the steps of:

generating a current/voltage surge with a hybrid generator, especially in accordance with one
of: the standard IEC-60-1, and IEC 469-1;

connecting a decoupling network in outgoing circuit to the hybrid generator for simulating
the source circuit (Q);

connecting in outgoing circuit to the decoupling network a two conductor measuring device
which does not satisfy the test specifications of the standard IEC-1000-4-5; and



(NP) of the transport, and serves to supply a secondary vehi%Neveakss2PPdal
system (NS) with power, and the two conductor neasuring device generates a
measuring signal value and transmts the neasuring signal value via said
current |oop, said nethod conprising the steps of generating a
current/voltage surge with a hybrid generator, especially in accordance
with one of. the standard | EC-60-1, and EEC 469-1; connecting a decoupling
network in outgoing circuit to the hybrid generator for sinmulating the
source circuit (Q; connecting in outdoing circuit to the decoupling
network a two conductor neasuring device which does not satisfy the test
specifications of the standard | EC1000-4-5; and 19 Novenber 2004 6
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t hi r d tlzstpgct of the I nvention, there is provided a systemfor testing the
el ectromagnetic conpatibility of a two conductor neasuring device (MS) for
use in transport, especially in a ship, the two conductor measuring device
(IVB) bei ng Iﬁucﬂ:pi‘daﬁde\@iﬂlﬂﬁahldi dspect bf e sipention, Wietdis ptovidedta shat@mfer testing et
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(NP) of the transport, and serves to supply a secondary vehicle electrical system (NS) with power,
and the two conductor measuring device generates a measuring signal value and transmits the
measuring signal value via said current loop, said system comprising:
a hybrid generator, especially in accordance with one of: the standard IEC-60-1 and IEC-
469-1, for generating a current/voltage surge;
a decoupling network connected in outgoing circuit to said hybrid generator for simulating
the source circuit (Q); and
a two conductor measuring device (MS) connected in outgoing circuit to said decoupling
network, said two conductor measuring device (MS) being not certified in accordance with the test
specifications of the valid standard, IEC-1000-4-5.

In accordance with the fourth aspect of the invention, there is provided a method for granting
approval for a two conductor measuring device (MS) for use in transport, especially in a ship, the
two conductor measuring device (MS) being supplied on board with current from a current loop,
which originates from a source circuit (Q) that is certified in accordance with a valid standard, IEC-
1000-4-5, with power by a primary vehicle electrical system (NP) of the transport, and serves to
supply a secondary vehicle electrical system with power, and the two conductor measuring device
transmits a measuring signal value via said current loop, said measuring signal value is generated by

the two conductor measuring device, said method comprising the step of:



a hybrid generator, especially in accordance with one of theE NpuRa 004

| EC-60.1 and | EC- 469-1, for generating a current/voltage surge; a
decoupl i ng network connected in outgoing circuit to said hybrid generator
for sinmulating the source circuit (Q; and a two conductor mneasuring
device (MS) connected in outgoing circuit to said decoupling network, said
two conductor neasuring device (MS) being not certified in accordance with
the test specifications of the valid standard, |EC- 1000-4-5. |In accordance
with the fourth aspect of the inventidn, there is provided a nethod for
granting approval for a two conductor neasuring device (MS) for use in
transport, especially in a ship, the two conductor neasuring device (M)
bei ng gsanppg iapptoesl fhotreduseidf hhe tre entduétoo measucing rdevite I(MtSh) onlywihanhitas ngidnat es

froma_sourge.cjrcui t S cetfledln h.a valid
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(NP) (oéfcﬂﬁladznta'camﬂmmewlthahdtestespmﬁcahons duw&datasdmdﬂﬂ&wmdhi.cl e electrical
systemw th power, and the two conductor neasuring device transnmts a
measuring signal value via said current |oop, said neasuring signal val ue

i s gefimeatigfiidant advaetagevof dentvetton aresissin thy fetvihat in $&o Gtonthtctnmdn@eming' si ng

t he sy val r e
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consi swve comlutthemeanting baticesi n t wo conduct or measuri ng deV| ces that are to
be used in nmeans of transport, especially in ships, no costly conponents

t hat



require dynanic space and suppress and/or filter interferenteNpanRes 28p4
necessary, and in that an approval for use according to the standard EEC
1000-4-5: 1995 can neverthel ess be granted for such two conductor neasuring
devi ces. 19 Novenber 2004 8 The invention will be described below in

greater detail, with reference to the second figure in the diagrans, Fig.
2, in which an exenplary enbodi nent of a two conductor 25 neasuring device
is illustrated schematically in the formof a block diagram In Fig. 2, a

traditional two conductor neasuring dévi ce Ms, e.g. wth a standard casing

Gh, is depicted as a circuit block. At |east one physi cal dinension is

neasu%fd.bé$lhe_¢g$ conduct or neasurlna devi ce i.e. the volunetric or
1BV 10 j

Mmass dpscriied pelaw dfpgeqtenseta %@b@feﬁgm% ortessseond figgie ik Bper at ur e,

.or evangthe, FigiAf fnaﬁlﬁdflﬁzﬁi dxamlslﬁ@%ﬁmﬁﬁmlaﬁtda@% EOMRudBI s dneaQlriny QEMcggner al |y
evel , pH value, or gas concenfration. Because

the te er%%ﬁL

the i MUERTS ?@?ﬁ? §“ﬁ8ﬁb?%ﬁﬁ@ﬂP k€& ng principl e of the two conductor
nmeasuring device M5 and its electronic circuitry, specifically its

eval uat ut rather relates to its certjfication

on ele tronlcs
i ndep@h%‘ér?[ aéﬁﬁ ifipRe! RELoBYcRY MsRTURES ftvice MS.¢-2c pith a standsrdygering Shnig gepicted as

i1 1 ushcRévibictk. deRrastioheshysidaldiiendioR &tdasurlEbyaht twolddBddw? nfé@sﬂlglﬁg H&%ce MS,
measurin vice MSis_intended for use in a nmeans of trans especial ly

a shi p&t Ig’f’r‘f‘? tfﬂctO“%aS%ﬂ?ibe asidich P 6 denaitXwiviSFOSKYHPFESFHre, fOF ESADAraRIER: PRAYED 6 op,

Whi ¢chdBfetegitdlia pRSsurd Biitvébn SR Fe 8ia Cirveryig Ene@llyttﬁ%mtyéatﬁﬁr ﬁx’eishx%dle d&n ce
with a valid standard | EC1000-4-5, especially the st andar d -1000- 4

5: 19987 98BN ed with power by a prinmary vehicle electrlcal system NP of
the neans of transport, and serves to supply a secondary vehicle

eIectBicaI ﬁysten1h5 wi th power.
ecause the invention relates not fo the measuring principle of the two conductor measuring device MS

and its electronic circuitry, specifically its evaluation electronics, but rather relates to its certification
independent of the measuring principle, its circuit block is not illustrated or described in any greater

detail.

The two conductor measuring device MS is intended for use in a means of transport, especially a ship.
There it is supplied on-board with carrent from a current loop, which originates from a source circuit Q
that is certified in accordance with a valid standard TEC-1000-4-5, especially the standard IEC-1000-4-
5:1995, is supplied with power by a primary vehicle electrical system NP of the means of transport, and

serves to supply a secondary vehicle electrical system NS with power.

The two terminals NP1, NP2 thus lie at supply terminals for the source circuit Q, one active part of which



The two terminals NP 1, NP2 thus lie at supply term nals fof® NreersrirZ084
circuit Q one active part of which 19 Novenber 2004 9 is presented, for
the sake of sinplicity, as the source g of a direct current, with filter
conponents, such as an inductance coil and a condenser C, being presented
as conponents of this active part, so that a secondary vehicle electrical
system NS with the terminals NS 1, NS2' is created at its output. In this
case as well, the current neasuring resistor Rmis connected between the
terminal NS2 and the conductor L2, héhce the ternminal of the resistor Rm
that faces the neasuring device can be referred to as an indirect term nal
of the secondary vehicle el ectrical systemNS2'. The filter conponents are

di mends Rpreped, dertbesaliaef sipliitn@s Hesoypiotiofastinectonaents wieh idléss sprapangntg shihas e

el ect kh GRbctSS bHMINS SRR @Sbéﬁﬁ&t ﬁies@nw@w c@nﬁ&?e‘ﬂg%rf this a%Evel&QPso“m;ba
especi al Iy the standard | EC 1 and thus can be tested and

certi f¥® %V%&&fﬁ%ﬁ@b@)fﬁmW&wﬁqtlgthgfeaﬂ@glp NSIGIS% ifecrengastiag itpputpyii b thiggesat i ve

desi g@s wiehd iR ARAUEHS Fes RRARY i BShnblE3 voBrePihs WrlidaSNEIh¥ REERGuRRHTY, t O
be desi gned such that it cannot be EW certified for electromagnetic

conpaffise thertrmingl altberesistacRmhat frcesbe meagping devigp erartg refarzditpganingirst  Hence,

an appiaual of tY sebtiBargfvelfoll YRR diGEhALsTBas Ur i ng devi ce M5 intended for use
in a neans of transport, especially in a ship, can be granted as foll ows,

i.e. it can be EM/ certified as follows: Wien in use in the neans of

t r ansas fiterlB@pdnts g@@y&%@ﬁema@em%@@ﬂﬁgﬂeﬁ@umﬁamteeo%qarg Beggard with
current froma current | oo wherein the current ori nat es roma source

ci r cuPlecteira! pysten NS cerpplies wath al"ﬁildaﬁ@é?fdé%‘é 00Gx#-B respecipdly ithe standard JF ¢ 1000-4-
| EC- 180095 afdd th@SRAGE fslel aﬁmx-tﬁfean%a&d&%‘?ww% Hamaari995, is supplied with

power by a primary vehicle electrical system NP of the neans of transport,
and serves to supply a secondary vehicle electrical system NS with power.

The s oultkdbasis bEMistinvefitiletie G ORI (30 eondbitb b R&rideQRYics PRGUrSALIY ABSis only to

be designed such that it cannot be EMV certified for electromagnetic compatibility in accordance with the
valid standard IEC-1000-4-5 3.

Hence, an approval for use of a two conductor measuring device MS intended for use in a means of
transport, especially in a ship, can be granted as follows, i.e. it can be EMV certified as follows: When in
use in the means of transport, the two conductor measuring device MS is supplied on-board with current
from a current loop, wherein the current originates from a source circuit Q that is certified in accordance
with a valid standard IEC-1000-4-5, especially the standard IEC-1000-4-5:1995, is supplied with power
by a primary vehicle electrical system NP of the means of transport, and serves to supply a secondary
vehicle electrical system NS with power. The source circuit is in compliance with the test specifications
of the valid standard IEC-1000-4-5 and



of the valid standard | EC-] 000-4-5 and 19 Novenber 2004 10'WNPYepRer$00fs
already EMV certified, in other words it possesses this approval for use
and/or the corresponding certificate. Thus the approval for use of the two
conductor neasuring device, in other words its EW certificate, is granted
in accordance with the valid standard | EC-1000-4-5 only if, w thout being
EMV certified in accordance with the test specifications of the valid
standard | EC-1000-4-5:1995, it will be used exclusively in the
EWMV-certified secondary vehicle el ectifcal system of the neans of

transport. In order to fulfill this condition, the two conductor neasuring
devi ce M5 nay be egui ped e.g. with a correspondingly di nensioned term nal
connedtill hgoeglready Prﬂgceﬁtéﬁeﬁola ohsewers i gossersesiiis pppyesiat floansef@dforc@gti ng the

el ect eBgRRfid ARt i bility of the two conductor neasuring device MS
that is intended for use in a neans of transport, especially in a ship, is
inplemented 5 as follows (the neasuring device M5 in this case is also

suppl iTads ¥k bEpréAErRRQVR IRERE LolRBGoGHEas G My dEViOMin JhE words'if eaRfdpats
contains the source circuit Q@ A qu d generator, especially 1 n accordance

ri
Wit h erstedihpgaidance pithdly velig ptandgrd @-W@@rgfﬁ, onjeifierithowicheing BMY certifitd/iol t age

SUr g€ acRFRE vkl the teli@pEdifidafftls/of He b AGEst LA TEERDILY; 1695 i vihgadard in
reference to the tenporal course of the open-circuit voltage and the

t enpoeAtuLtsly 8 dhediMy rertidind peordapycighiclecireirisplisystam otfbe migpisiof gansaetholnlerdeal so
def i nedlrulfi @) bRBHAD MY S SBRHh ARG SRR daVich Mb ‘ﬁ{a%’ ﬁ’% Bﬁl};@;{eh Bg. Wi, source

circuit Q is connected in outgoing circuit to Id generator, and a
two c&PReedinshedimensiongd Bevinglconsetinglerise: does not satisfy the test
specifications of the standard | EC 1000-4-5:1995 is connected in outgoing

circuit to said decoupling network
The method specified in the invention for testing the electromagnetic compatibility of the two conductor

measuring device MS that is intended for use in a means of transport, especially in a ship, is implemented
5 as follows (the measuring device MS in this case is also supplied with the above-described current from

the current loop that contains the source ¢ircuit Q:

A hybrid generator, especially in accordance with the standard IEC-60-1 or 10 IEC 469-1, generates a
current/voltage surge, especially the current/voltage surge defined in this standard in reference to the
temporal course of the open-circuit voltage and the temporal course of the short-circuit current. A
decoupling network, also defined 15 by the above-mentioned standard, for simulating the source circuit Q
is connected in outgoing circuit to the hybrid generator, and a two conductor measuring device MS, which
does not satisfy the test specifications of the standard IEC-1000-4-5:1995 is connected in outgoing circuit

to said decoupling network.



19 Novenmber 2004 11 The approval for use in the secondary v&hNeygmber2004

el ectrical system NS of the neans of transport is granted to other two
conduct or neasuring devices, hence the EW certification is granted them
when the tested two conductor neasuring device M5 has withstood the test.
A test system specified in the invention, for testing the el ectromagnetic
conpatibility of a two conductor neasuring device that is intended for use
in a neans of transport, especially in_a ship, conprises the
above-nenti oned hybrid generator, espé&ially in accordance with the
standard 1 EC-60-1 or | EC 469-1, for generating the above-described

current/volta sur.ge, the decoupling. network cqonnected jn outgoin
circuit® ?%’r?vﬁgt%ﬁ%r“?ﬁw SERRTaRY Bﬁ(ﬁlcgen C&H’f‘lesﬁﬁé‘a lf\*s(ﬂ(% ‘Pﬁﬂ'%l?étf?@sﬁoﬁés %ré‘%%fﬁar y
vehi cbtheetwecbidueot msysafiemdddBes, aade tHeBMV Wi GQACNE lgfintedRiRst hBPthe @48 8vd hat
is connected in outgoin ircuit to the decoupling network and is not
certiF?§%m$Hm%%¥3wﬁgﬁ%%gGﬁFﬁwﬁhgxpé@?m%pecifications of the valid standard
| EC- 1000-4-5. 19 Novenber 2004 12 Clainms: 1. A two conductor measuring.
devic for u in transpori, especially in a ship, conprising: a
sourc fgﬁl}%ﬁ?ﬂ’ Smsfgd Fbbt PPN e g fir BB PP G R cmter
1000- #hefguringdgyidenteat s iveted e usd ia Glnidafodf 1Sy HbR BBy it i cHRHRBGRE Y
vehi cl e elec%rigglbs sten1$N%%“ erein: said source circuit ( is supplied
with PrvRAIgSIEY fh%gegarﬂa > Bt X0 geaerdapes Wigh 1R stinderd IEG 00t lonERMEY- 1, for

generating the above-described current/voltage surge, the decoupling network connected in outgoing

circuit to the hybrid generator and intended for simulating the secondary vehicle electrical system NS, and

the two conductor measuring device that is connected in outgoing circuit to the decoupling network and is

not certified in accordance with the test specifications of the valid standard IEC-1000-4-5.



said source circuit (Q serving to supply power to said sec@n‘ﬁ%‘ﬁmt{%ﬁpgf*e
el ectrical system (NS); the two conductor neasuring device (MS) is supplied
on-board the ship transport wth current froma current |oop, the current
originating fromsaid source circuit (Q and the two conductor measuring
devi ce generates a neasuring signal value and transmts the neasuring
signal value via said current |oop; and the two conductor neasuring device
(M5) is designed such that it cannot12be certified for electromagnetic
conpat i bi .fn)(s i n accordance with the“valid standard, |EC 1000-4-5. 2. The

t wo condumlém—rreasurl ng device (Ms5) as defined in cI aim5, wherein the
valid standart is 140 coiuger megsiring dexicadMed éorfuse in é'gnmgt esrecially in a

el ectronvg,ﬁ,e%,ﬁ ,q‘sq}{&)atl bility of a two conductor neasuring device (Ms) for
use in transport especially in a ship, the two conductor neasuring device

(MB) being s@pAUrealcitHit fah eertifietkingacaordpage wilh a valigutanserd, 1EGAPD-4r r ent

| oop, which @%ﬁ@@%ﬁ@egk@mé}sﬁgﬁ%ﬁ PEhpgUi t that is certified in
accordance with a valid standard 1000-4 5, with power by a prinmary

vehicl e el ectd$esandasy uehicle piRpiicabeyster (NSlaMeseipt . and serves to supply a
secondary vehi cl es#p] e6dréd emduit Y i€ BN witht BlinReyvbwerdRd shifl Soriniiy emeect or

nmeasuri ng devi ce generat es a neasuring signal value and transmts the
neasur i ngeatigAkIYSCIHINFS: vi a said current Toop, said nethod conprising the

steps of: generatddd sBuel’ &R0k /(19! deRBIRy T/s0Bp! of 1HYdd delHiRBRA Ve
especially in accordasnge vI\nth gze of . thes g?gnnﬁo(l)g’rd | EC- 6061 a';\yg IéGe

469- 1; comedicel sigtem MYoupl i ng network in outgoing circuit to the hybrid
generator for sinybald BshdubBEmeLNRE delit<CWid) i€ Qpplied on-board the ship transport

with current from a current loop, the current originating from said source circuit (Q) and the
two conductor measuring device generates a measuring signal value and fransmits the
measuring signal value via said current loop; and

the two conductor measuring device (MS) is designed such that it cannot be
certified for electromagnetic compatibility in accordance with the valid standard, IEC-1000-4-5.

2. The two conductor measuring device (MS) as defined in claim 5, wherein the
valid standard is IEC-1000-4-5:1995,

3. A method for testing the electromagnetic compatibility of a two conductor
measuring device (MS) for use in transport, especially in a ship, the two conductor measuring
device (MS) being supplied on board the transport with current from a current loop, which
originates from a source circuit that is certified in accordance with a valid standard IEC-1000-4-
5, with power by a primary vehicle electrical system (NP) of the transport, and serves to
supply a secondary vehicle electrical system (NS) with power, and the two conductor
measuring device generates a measuring signal value and transmits the measuring signal
value via said current loop, said method comprising ’the}steps of:

generating a current/voltage surge with a hybrid generator, especially in accordance
with one of: the standard IEC-60-1, and IEC 469-1;

connecting a decoupling network in outgoing circuit to the hybrid generator for simulating
the source circuit (Q);

connecting in outgoing circuit to the decoupling network a two conductor measuring
device which does not satisfy the test specifications of the standard IEC-1000-4-5; and



connecting in outgoing circuit to the decoupling network a TRJovasmRaI L0
measuring device which does not satisfy the test specifications of the
standard I EC-1 000-4-5; and 19 Novenber 2004 13 granting approval for use
in the secondary vehicle electrical system (NS) other two conductor
measuring devices of the sanme type when the tested two conductor mneasuring
device has wthstood the test. 4. The nethod as defined in claim3, wherein
the valid standard is | EC-1000-4- 5:1995. 5. A systemfor testing the

el ectronmagnetic conpatibility of a two cddductor neasuring device (Ms) for

use in t ramp%’gfatﬁngﬁé@‘?&}aﬂ‘drﬁxsieﬂn e Qéd%mgér?‘%ﬁ}m?ﬁ &8&%%9%?@%?@)”&%9 wgevi ce

(MS) being su n board the trans current a‘current
| oop, whi @mdugier gieasirasg devises af hgweme bpe wdien thefestashiwa eondeeter Meagiiring

accor dancgyetas ditdabdFinstaapdard, 1 EC- 1000-45, with power by a prinmary
vehicle electrical system (NP) of the transport, and serves to supply a

secondary vehicle electrical system (NS) with power, and the two conductor

measuring device genRr AbRsd as RAKY hNdaidi 8 N\MerdiR thee vaid StdnbA8 SEES16dbes-
measuri ng ié nal value via said current | oop, said systemconprising: a

hybrid ge’f’i or, especially in accordance with one of. the standard
| EC-60-1 and | EC- 469-1, for generating a current/voltage surge; a

docoupl 19, ek X R SIAELEY dsing O bl Bt i Bl D4 el cBFAR
devi ce ( MBpasongeeviee (MB) oouspintgneport wspedatly gea hip, the two conductor measuring
device (MS) being supplied on board the transport with current from a current loop, which
ariginates from a source circuit {Q) that is certified in accordance with a valid standard, IEC-
1000-4-5, with power by a primary vehicle electrical system (NP) of the transport, and serves to
supply a secondary vehicle electrical system (NS) with power, and the iwo conductor
measuring device generates a measuring signal value and transmits the measuring signal
value via said current loop, said system comprising:
a hybrid generator, especially in accordance with one of: the standard IEC-60-1 and IEC-
469-1, for generating a current/voltage surge;
a decoupling network connected in outgoing circuit to said hybrid generator for simulating
the source circuit (Q);, and
a two conductor measuring device (MS) connected in ouigoing circuit o said
decoupling network, said two conductor measuring device (MS) being not certified in
accordance with the test specifications of the valid standard, IEC-1000-4-5.

6. The system as defined in claim 5, wherein the valid standard is IEC1000-4-
5:1995.
7. A method for granting approval for a two conductor measuring device (MS) for

use in transport, especially in a ship, the two conductor measuring device (MS) being supplied
on board with current from a current loop, which originates from a source circuit (Q) that is
certified in accordance with a valid standard, IEC-1000-4-5, with power by a primary vehicle
electrical system (NP) of the fransport, and serves to supply a secondary vehicle electrical
system with power, and the fwo conductor measuring device generates a measuring signal

value and transmits the measuring signal value via said current loop, said measuring



decoupl i ng network, said two conductor neasuring device (Mg)? HRYSPHSO4
certified in accordance with the test specifications of the valid
standard, | EC-1000-45. 6. The systemas defined in claimb5, wherein the
valid standard is | EC1000-4- 5:1995. 7. A nethod for granting approval for
a two conductor neasuring device (M5) for wuse in transport, especially in
a ship, the two conductor neasuring device (MS) being supplied on board
with current froma current | oop, which originates froma source circuit
(Q that is certified in accordance w tH4a valid standard, |EC 1000-4-5,
with power by r I el.ect.ri t hg, r rt,
and serves to @nupﬁ}ﬁ@a%s%%%h%ggybyvgﬁ ﬁcﬁ{deggljll ﬁlrﬁ(ggs“mﬁ%so%gfﬁ%w 'ﬁ%@g@ and
the two comaprsingthensiesoft i ng devi ce generates a neasuring signal value and
transmts th ring
19 Novenber 200 408 R Aol RIrdiud bbb 6] fou BaRo) 2R SRSk
measur i ng's@eeixeldsivelyiin th@e@emf@d s,a@miiars |Vﬁglclterﬁie®m<@b system gNGh ol g teapppel al
for the ) t

P A e R R R G e P S S e
of the tfﬁﬁ@ﬁdit, wi t hout belng certlfled in accordance with the test
specifications of the valid standard, | EC 1000-4-5. 8. The nethod as

defined in claim7, wherein the valid standard is | EC1000-4- 5:1995.
8. The method as defined in claim 7, wherein the valid standard is {EC1000-4-

5:1995.





