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(57) Abstract: The inventive two conductor measuring device (MS) is intended for use in a means of ransport, especially in a ship,
and is supplied on-board with a current of a current loop, which originates from a source circuit {Q). Said source circuit is certified in
accordance with a valid standard IEC-1000-4-5, especially in accordance with standard TEC-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 conductor measuring device (MS) is designed in such a way that it can not be certified for an electromagnetic
€ compatibility in accordance with valid standard IBEC-1000-4-5. During a method for testing the two conductor measuring device

{MS) for electromagnetic compatibility, a hybrid generator, especially in accordance with standard IEC-60-1 or [EC 469-1, is used

for generating a current/voltage surge. A decoupling network for simulating the source circuit (Q) is connected in outgoing circuit
€ 10 the hybrid generator. A two conductor measuring device (MS), which does not satisfy the test specifications of the standard

TEC-1000-4-5:1995, is connecied in oulgoing circnil lo said decoupling network, and a 1ype of approval for use on the secondary
— vehicle elecirical system (INS) is granted to other two conductor measuring devices of the same type when the tested two conductor
Q measuring device has withstood the test.

A OO O

1

& (57) Zusammenfassung: Dieses Zwei-Leiter-Messgerdt (MS) ist fiir den Betrieb in einem Verkehrsmittel, insb. in einem Schiff,
o bestimmt und dort von einem Strom einer Stromschleife gespeist, der von einer nach einem giiltigen Standard IEC-1000-4-5, insb.
dem Standard IEC-1000-4-5:1995, zertifizierten, von

B [Fortsetzung auf der ndchsten Seite]




Abstract: The inventive two conductor measuring device (NMS) TS OVHTBHAER% or
use in a nmeans of transport, especially in a ship, and is supplied
on-board with a current of a current |oop, which originates froma source
circuit (Q. Said source circuit is certified in accordance with a valid
standard | EC-1000-1-5, especially in accordance wth standard

TLC- 1000-4-5:1995, 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) wth power. The two conductor measuring
device (MB) is designed in such a way that it can not be certified for an
el ectromagnetic WY i N accor C i.th.valid standard
| EC- 1000- 4- 5. D?F‘{a%g}}?’gun@f MS%’X'{%‘ ‘ﬁé‘s?%ﬁ“ﬁ%“?‘ﬁfe#ﬁfﬁ%’%%hagwwn asuring
device (M) for el ectromagnetTestiep$ypeeni Bhdrefoye a hybri d generator,
especially in accordance with standard | EC-60-1 or |IEC 469-1, is used for
generating a current/vol tage surge. A decoupling network for sinulating the
sour cdheinvention r{l@s t swve amdettrentasuning systpaisngethodsdor tésting eaid hatehanid Gesting

gener . t a i device (Ms), which does not satisfy

t he tg%%%?ﬁgggﬁgggﬁ?gﬁ?%ﬁ&%ﬁkﬁég%ﬁgard | BC- 1000-4-5: 1995, is connected in
outgoing circuit to said decoupling network, and a type of approval for use

on th i i.C lLectri.cal..syst,em (NS) is granted to.other two
condu ?{ %fs ?an%g@‘r&rsfaﬁe\gﬁ% {esvlgeﬁééegc% aﬁee%sFé‘%'ré Y 6Se1$"\%%§hm’t° ﬁgmﬁ‘%@f BEPHe EHGUct or
meas upiengpasheing devitea shahint lagtiged withenlyest condudérs RoyMedybaich 204Me therltobdConduct or
Measutj.Ag il St i t he Sa and .Testj,n é ste

Ther ef of ecg'?ﬁeb]:ﬁ%\%%blg%g? %ﬁg (;el;lgméeo q’?\?\% til\(7:“()) Ae ﬁg WP THELRE P ?Jr%’%% gf‘&’ﬁ@,‘ngnet hods
for tewsrgnepdSeritingyigingreneasmilg sigadl igagrataityttisnmeadaviggieeide. f Tie meuring signal

per f oy m I I folL.owng statenents, reference j.s nmade to
Fig. &m%g)r?@b%nb%\?ﬁé &io\xgp%ltgﬁgﬁg Slérrm V\Aeggﬁ F“ie??& ecgg\’fir%éssm W Stﬁ'écﬁﬁ‘ﬁefi ﬁﬁ‘gﬁE{/i ces
t hat 4rmet eglinphetchihttone minent vaueodthduthisoarge korreshdhds pletisdly ®nab iadubiegn t o be

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



electrically connected fromand to the outside. These two cbhbB¥EBPY 2004
be used both for supplying energy and for transmtting a neasuring signal
generated by the nmeasuring device. The nmeasuring signal values produced by
the two conductor neasuring device are direct currents within a
standardi zed range of 4 mA to 20 mA, such that one current value within
this range corresponds precisely to one neasuring signal value. The
above-nenti oned supplying of energy is,acconplished by nmeans of a direct
current source that, during operatioﬁ% is connected to the two conductors
fromthe outside, generates a direct current, and belongs to a primary

net wor.k . NP that a.so-called current Loop i.s created. This |oop al so
cont aiI%%OllgécE%?? %Iﬁatpoﬁeog%ﬁ rrfsﬁéor%éréiwlsﬂfig ° SRR QHIET BOTLIS PoRsteq o dhe Oggmtor

pr opoiRias admindireet sdeendopinienhetwadkport P23 ayit Gekeen tinme, and thus to the
neasumgQQ Sl Rm can

. nal ,. can _be tapped and further processed, .The resistor
be post{io. hoélgo 'gleél?%‘fﬁfme ﬁ%‘f‘%ﬁ@r ey V%[Wist hich %a‘g%‘?ﬁﬁﬁf’fi rd‘Wé?E?q?%ij‘“ dsobee MBS ;
i n t hitensngasiat te tive canndtes L2 0L2, tn ichedameasith bRgofdRydus®miiyatmatie Suchfs the
appropri th Specificall rm nal P 1 of the primary network
NP is Igg((’:("f)nrr?gc ed 19°f (ﬁ%‘e ?ﬁ%ﬁégg.t%%b‘ifﬁ Mﬂsﬁé e%‘ﬁffe%%?féﬂ’@fkcﬂf ?Wg‘%%f%ﬁ?j devi ce
M5, &ivouptdnd itaprapionph foWPHighS/aNaddmeixelle ROMéte Transduzarie ethedwsds peuort of
t he regi st .whj | .e e resistor's other,.port i s connected to the
conduZgasiese il ed BE I0NeEh R Aty ThBt i pgRInadeInology 1t wer e.
In addition to the above-nentioned current val ues, which are anal og
si gna igi tal si |s can.also,be transmtted at the two conduc¢tors LI
;59" e HEARC ot R Sori By SRR v et G P i aees St e cing
s0- cakleadvalfgd ofimtlenedus ity pf of Delol mehhRlg signakin RYIrednes ¥dh theademar k
of th er ou nd,.i. cron for "H ghway Addressabl e Renote
Tr ans lﬁ:l_@rgg,mlg shta%d[af% ?Hm&?sdl?%} SEAdPeLeE Hﬁ‘gg‘ﬁ’?%/‘ﬁgp HEOMURE | ong
been Krowmswing dended in the fisldlstt i al nmeasuri ng t echnol ogy.

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



The HART protocol enables comunication between a field IevgaN%¥ﬁW%§ﬁg98éess
control level, providing the advantage of sinultaneous transmssibility of
an anal og neasuring signal in accordance with the 4- mA to 20 mA standard,
and of the digital I1ART signal for start-up, maintenance, polling, or
control of the measuring devices in the field level. While the anal og
measuring signal is continuously available, cyclical polling and, if
necessary, a subsequent instruction vja the digital HART signals takes
place. In this process, a digital zerd is realized via two sine-wave
oscillations at a frequency of 2.2 kHz, and a digital one is realized via a
si ngl i,ne- wave oscillati.qon afr ency.of 1,2 kHz, in keeping with
the s %?%ag?rﬁkﬁg?lflag?ﬁt? C@F’@attpé%?atbgﬁi‘"ﬁes%ﬁlgsaul B st breopdileddsci | | ati ons
are t barﬂ?lliﬂ'ntet with the aurtdaly VMl ifemakieitmdart IEC-M0d0-4-heyoanficinitest sdppan the
current.,.f.l ow

. i ng, t herein. rrent, state-of -the-art fwo conductor neasuring
devi c &EINATERT coyRisiss orePtresponrdwith W&Pﬂ%@tw%ﬂéﬁwr%ﬁﬁﬁwﬁ% manuf act ur er ,
only if they have been 19 Novenber 2004 3 tested for el ectronagnetic
conpati bj | i apbreviated: EW). . Said testi must be conducted in .
ot Bkl fef #2R RESRRER PR ivics e bt e T cotippne or o e devioes
| EC- 1600-2Aer&ipldentisshdsetvehRSuffiernt. 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 on&hestaralafddBCAGUI-¢S51995 hHBeen Gi0¥RcOf95 BBk iR todRVIr&8SusiversHl {lig ent .
The stanq€rd {F¥@§000-4-5%é§95 qaﬁ been valid sjnce 1995. According to the
previ SUEVREMBHITT kR TR copdstopsdl 2 wricpnsidsens onfyine signd) lineserkiodeasnyy | | 2
wer e erasiidesigthlsomdthasyveé ghnalibjdc pate Me@dighdud paciteitbns PARHIsBpIPIaRal s,

and t hus re no ubject tq the nore rigorous specifications for energy
suppl 5“?\’@‘%&‘% cof%‘f"?%{w&rﬁtergﬁg' 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.



In 1995, however, this approach and classification was tigh! 2h8¥EMRE300¢he
direct connection of the two conductor neasuring devices to the direct
current source G and/or its primary electrical systemNP; 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-naned rigid test
specifications and are tested on that basis. These test specifications
require that the primary electrical systemthat serves to supply energy and
originates fromthe direct current soutce Q al so generate high-energy
interference pulses in addition to the direct current, which a two
conductor neasuring device M5 that is connected to phe net wor kK nust

Wi t hst Eeee testospred simplate walgeadifonsesich ap OB ik RACEIPs3S When B @ conslyptor

condi trhéb@b%u%%blc@sse BCETo bl APtnksR P FalPeR, dsPRiM9H YehO a%ﬁﬁwwﬂme

devices e,g. are_to be used in neans of transport, especially in’ships. In
a pri cgleprstem NP iptalled on @-ships (ig paenpentipred Anteréaensp Palsas farepirequensly present,

above- dﬁﬂﬁt FigNEe Hehdd! B8 HeS RAGRIPVLE 23 iR§tfe bi-BGURMNS Moﬂﬁ&&qﬁ@amngqeaces e 1.
Hence, fwp C nductorg L1, L2 inp state-of -the-art two conduct or

measuriergst ‘?‘]]e ¢ frgstignafschasedsiron 1 staRstardh IEG- LI0p- ’@ gAEd Lrsagey strpbhlingie

st anddfeficel thy-alH0 Be dinensid R0 boresiHRR hEdtive UPRE tdst A@BIs, hence they are to be
di rensioned 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

conducThiy docsraatsrilicrsgnsden ipf‘a@hd‘dﬁten%‘] il@hre‘ir@ Siibe i iPPeEld Mehi that 51 AOGds dbEiagtocase
nce co and a condenser 0

Gh, electronigc co conduct | ,
woul o TSR ey ES R SPS s caiiban VG P e LSt SRR BPORT et | o,
ser Vi mgndmtasctpq:mlds Sndla cahddnea <y, wolt dave toeeiindoggokacdenclee PphtSeR ih Aatitable ur
in the ry_ve el ectri q@ S NP. Thes Lhcor. rated el nts,
nowey SPRP PR SR B sfitnef B iy e VR B el SRR WefiacEv et
requi refgtricalrsydtdne®®. fi | t er conponents, which in nost cases nmust be install ed
in multiples, is not avail able,

These incorporated elements, however, increase 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.



so that the size of the standardi zed casi ng Gh nust be incfgﬁﬁgﬁmﬁ¢f§004

casing volune Gz, which increases costs substantially. Finally, the

applicability of the above-nenti oned HART protocol is severely -curtailed

as a result of the filter conponents, and in sone cases is rendered

| mpossi bl e. Enbodi nents of the invention disclose a two conductor neasuring

device intended for use in a neans of transport, especially in a ship.

Enbodi ments of the invention disclose a nethod for testing the

el ectronmagnetic conpatibility of a twd conductor neasuring device that is

I ntended for use in a neans of transport, especially in a ship, in

accordance wth the standard | EOLOOO-4-5:1995. Enbodi ments of the invention

di scl ose a Ibh esbrdeystwdth thofirst aspdct offtht ineertibe charoivapgneded @ two ngainctbi medsyringf a
evice that ,is intended for use in a neans of

two conduc peasur,in (

transgigpge, é*@&%%%aﬁ%“%ﬁ%“%ﬁ%%ﬂ%*#%B’o&?“ﬁ%‘ﬁi“% of the invention disclose a
nmet hod f or agoand ciregit AP cattiad if arcordsiee ofitha vhlbstadmd ECo000#easur i ng devi ce
that is intended for use in a. ne ~of, transport, especially in a ship. 19
Novermber 2@6WH§QVﬁgﬁkﬁ%?ﬁﬁﬂé§“ﬁPﬁﬁ%tﬂ@'first aspect of the invention, there
i s provi ded sacdndbryGenididclicatricargsiini (Ng), wiewice (MS) for use in transport,
especially in a ship, conprising: a souyrce circuit (Q, certified ip,
accordance with$ HV%PF@ Hﬁdggg§SIE%ﬁadﬁglﬂng?n’Hmﬁ?iWﬁFVdﬁgﬁ?%Yém cle

el ect eiaicalsysit@MNPNP) ; and a secondary vehicle electrical system (NS),
wherein: said source circuit (Q is supplied with primry power by said
primary vehi cl e Saig[SEEEE FEGHit @é@@fmg(mlpplgéaowegw%sw pehuelp eéé‘i’\?f‘lng to
suppl yypemensy,o said secondary vehicle electrical system (NS); the two

conduct or neasurjng device (M3 is supplied on-board the ship transport
the g)vo conductmg meglsuring de\rr)ige (MS) 1s supplied on-board the? ship transr,)port

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



with current froma current |oop, the current originating ftoNeEmker28ifce
circuit (Q and the two conductor neasuring device generates a nmeasuring
signal value and transmts the measuring signal value via said current

| oop; and the two conductor neasuring device (MS) is designed such that it
cannot be certified for electromagnetic conpatibility in accordance with
the valid standard, | EC 1000-4-5. In accordance with the second aspect of
the invention, there is provided a nethod for testing the el ectromgnetic
conpatibility of a two conductor neasuéring device (MS) for use in
transport, especially in a ship, the two conductor neasuring device (M)
bei ng supplied on board the transport wth current froma current | oop,
whi ch gomitigg rapesalf foonsa irs cher ssondaryg wiehickeheltctiial cgstem f NS dther tevocamdanae

ith | ] d | EC-1000:4-5, ] i . hi cl
ol oy Prchllod R ARG R LAofE A0S the s WREAR vt BB IRV BE1 SicBond o

vehi cltle tedtectri cal system (NS) with power, and the two conductor neasuring
devi ce generates a neasuring signal value and transmts the nmeasuring
signal value via said current |oop, said nethod conprising the steps of
gener at i ng Iaacordaged wiviothe alg el Speayef the tidveatidiy ietis gRvRicdadysterd Sraestiag khe i n

S0 et 0y LIF, SHANARA L ECoR05A, (20 PG 400, L o poncel 0 <
si mul akpeniglly ihesisguhicevaCdondititdr rhéurimpaienize (MSY béing Supplied figbeard tdittanspart he
decouglhng,iet otk 3ytR ST OUELD RERU 00 Geul o WA doce nek PRl LTy
6 gr amtdonganappith \walalifl erandid, IEC-1000-4s& onititgswer behi ngarg veldtie icteatricslystem ( NS)
Ot her dBPoiSRLEMSr o Easull g, fovl cos,of L1, SATE. [ VDR YHEY s, dpted two
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:



the test. In accordance with the third aspect of the invent]bMNovamRer€0Pd
provided a systemfor testing the electromagnetic conpatibility of a two
conductor neasuring device (Ms) for use in transport, especially in a
ship, the two conductor neasuring device (MS) being supplied on board the
transport wth current froma current |oop, which originates froma source
circuit (Q that is certified in accordance with a valid standard,

| EC-1000-4-5, with power by a primary vehicle electrical system (NP) of
the transport, and serves to supply a7secondary vehicle electrical system
(NS) with power, and the two conductor neasuring device generates a
nmeasuring signal value and transmts the neasuring signal value via said
cur r eigtanting ppprewaldos ;hﬁ:t wesmof ahgp twes 'mmgiuctar mehsuridg gleviee §ViS) onlawswhxm’ ali$ ysddn
accor danc th.o t he stan ar eratl ng
2 our R g et bABTERSER0 lotichliyPe B et st it e AR cur
t o saiceltifigdin a;bc@ﬁalmeamthrthé ®@st spemﬁcbaabnsncg? thd Yedidsaundad, IECy K0i04-£.Q) ; and a two
conduct or neasuring device (MsS) connected in outgoing circuit to said
decoupling network, said two conductor neasuring device (MS) being not

cer t i OredsigmifiGaot adcange ofiithehinvérgionesbsists e dief factthapris ted cohductoa mehsuring

st and I n 0 1 a

nvendrases BHee W b 38, iR YRS shitelalf b Rbb D588 ool el
condu wecpmre niyagoic specedai seppredeSindfopriilies mterﬁererrca pEjses are resq:mmy,aehddyhﬂ thataans hi p,
t he t.or [ ( i

curr enf)\&f}?&g %rul?se accoqgiﬁg W {h@%tagﬁ rdc[ﬁcolm-iél%g j[dgg c?iﬁjg%egﬁgeur X eg?%ntgdcw suc(hQ)

t hat mocmchlctbrmdasunngdwedance with a valid standard, |EC 1000-4-5, wth
power by a primary vehicle electrical system (NP) of the transport, and
serves to supply a secondary vehicle electrical systemw th power, and the
two conductor neasuring device transmts a neasuring signal value via said
current |oop, said neasuring signal value is generated by



the two conductor neasuring device, said nethod conprising thowreiergpo419
Novenber 2004 7 granting approval for the use of the two conductor
nmeasuring device (MS) only when it is used exclusively in the certified
secondary vehicle electrical system (NS) of the transport, w thout being
certified in accordance with the test specifications of the valid standard,
EEC- 1000-4-5. One significant advantage of the invention consists in the
fact that, in tw conductor neasuring devices that are to be used in neans
of transport, especially in ships, no 8t:ostly conponents that require
dynam c space and suppress and/or filter interference pul ses are necessary,

and iﬂ_that an _ﬁ&ﬁroval for yse according to the standard EEC
1000- 41gmyersien @il bedesertbed belaw dn greateydsiatl it wherenag 1o the spepnddigasde B neasuri ng

-devi camgrakd, e e bticlZAQ4eflpl N mbbYfRAl 28 t¥b bdndRRord8 StaibRg dbglaw In
greate de;pal h Wi itﬂr& reference to the second figure in the diagrans, Fig.
i n TR sehereate

2, iy fhe Termnfdi biekdiagfamh t wo conduct or 25 measuring devi ce
is illustrated schematically in the formof a block diagram In Fig. 2, a
measuring device M5, e.g. with a standard casing

tradiiglg‘.ngi t wo_.conduct or, : .e.g ; | )

Gh, i & Gept edraditignal twp opductnr mepjugipg devige M3 24y wiha Sigrraed cesing Ghis denicied ass
nMeas uh eficuigbldcRe At Wast @88 1shysieAlIdinRadH i iMGs iy byEBe Mo conlluckor nleB&irME LdiRINIE.C OF
mass fl ow 05 a fluid, gg its densltg, viscosity, pressure, or tenperature,

or evbf Bgelumatsq Amast oy At Hluday e deh R BFPSHWPIITRES. AT teAegiiry, opgyRR g | v

the t @ifRENE i pfossudd BESahewo YR or v p¥rdl B thOemp@afireCABGER! @l RivanRegause
the invention relates not to the neasuring principle of the two conduct or

‘measufiSgnERROB- M5 and its electronic circuitry, specifically its
eval uation el ectronics, but rather relates to its certification

Because the invention relates not to 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



i ndependent of the measuring principle, its circuit block i%® Ngyember2004
illustrated or described in any greater detail. The two conduct or
measuring device Msis intended for use in a neans of transport, especially
a ship. There it is supplied on-board with current froma current | oop,
which originates froma source circuit Q that is certified in accordance
with a valid standard | EC-1000-4-5, especially the standard | EC 1000- 4-
5:1995, is supplied with power by a primary vehicle electrical system NP of
the means of transport, and serves td supply a secondary vehicle
electrical system NS with power. The two terninals NP 1, NP2 thus lie at
supply termnals for the source circuit Q one active art of which 19

Nov eniseressfos fo thessaks efsamplicy a5 e spwee sefiaclinsst cyfrens) Wid Ker cempanpets. sealrage g

of a dhiRedtaky Eélﬁaﬂfdﬂ c\ﬁhdehsei' tl b8z rOEReN R bRportis s ﬁffs achle padyFhance coil
and a condenser presented as congpnents of this acfive part, so

t hat aecog%!b}‘f‘éré&ksﬁ ?F@Tﬁﬂbﬁygeléwcwfl the ferrgipals §#N§Ml&qﬁeaﬁﬁi@t ftepupyialnghiease

NS2' Lswell %ﬁi&ﬂeﬁ%e‘a&&ngkﬁsﬁf& Rl if'cdnibfedORBRoen AR té’f@llldal NEDEndtHE Jéf%ﬂﬂct&ﬁt}ﬁs uring
resistor Rmis connected between the term nal NS2 and the conduct or

hence he1ve thederinghpf B repipfer Riadhat fases thgymeasuningrderies canths refemest tpiangn wdivdcte can

be ret@mi@loriin @&naﬂ?lvgqag Blediricd SfsHhi@s20f the secondary vehicle electrical
system NS2' . The filfer conponents are di nensioned, conceived, and 30

desi gned such that the secondary vehicle el ectri cal system NS conpli es

Wi th anyaidrdospaRAaaR difsbil:dictveL2RED cﬁ&lﬁtyedts% tﬁ&tmﬂd&?%ﬁggo 4-

5:1995, and thus can be tested and cértifi I n accordance

st andsleefricabaysianeNp samplies with gjvaliq siapdppd il la@gmmqucm@yﬁw@éﬁé RG-6900-4-

meas ukings, dedinGEcalyBe S bl SdeReY i RE8H8arRE lth Hgs stP@adesi gned such that it
cannot be EMV certified for electromagnetic conpatibility in accordance

with the valid standard | EC 1000-4-5 5. Hence, an approval for use of a
tWo COondsBasE of MASKehiMG MY, 8RR (VB chliuBBORChsE:Hg ddSiBe MY RrpfBRRS nedds 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



transport, especially in a ship, can be granted as fol | ows, 19 Navemher29R4pe
EMV certified as follows: Wien in wuse in the neans of transport, the two
conductor neasuring device M5 is supplied on-board with current froma
current |oop, wherein the current originates froma source circuit Q that
is certified in accordance wth a valid standard | EC-1000-4-5, especially
the standard | EC- 1000-4-5:1995, is supplied with power by a primary
vehicle electrical system NP of the nmeans of transport, and serves to
supply a secondary vehicle electricalllsystem NS with power. The source
circuit is in conpliance with the test specifications of the valid
standard | EG-1 000-4-5 and 19 Novenber 2004 10 will be or is already EW
cert i fYiB§e of if alirads EMposeatificdy in glss werde i pessessesaip rpyaial fopsepad/onthel/ or ~ t he

cor r egpRagdbiithCRAdricibcate. Thus the approval for use of the two conductor
measuring device, in other words its EM/ certificate, is granted in
accordance with the valid standard | EC-1000-4-5 only if, w thout being EMW
cer ti fih@ehhk BoprSabRF BN theWvb BorddlGol fikuriR@EVitd GAIhG Rorflics MY Xéﬂi{l&te’s fsandard
| EC-1000-4-5:1995, it will be used exclusively in the EM-certified
second@ipdjbprcerdance malbithe alifl stagderddBCo000He apbuinsvitiout heingBEY certified isr der  to
ful fi labeokdih WL tekQBecifiddBords WP e QARHAGAHRrd TBES B0 1. 196 iGRn WP ubRY be

equi pped e.g.,mﬁth a cprresponding!r di nensioned termnal connectin
devi c&xlasiwehyphdeM ¥ sertified exgondarst yehiclerplestricplspsterp of the mepnsf trpmsport. In order

el ect FORBENGLsiconGAR AL tb bdnbict@mdabiBin \A@vi@eqn%&%,% eqlifR Yl iy device M5
that is intended for use in a neans of transport, especially 1n a ship, is

i mpl efettsaendinglydimensiqngdusrpinpleopregiéngderige-devi ce MSB in this case is al so
supplied with the above-described current from the current |oop that
contains the source circuit Q A hybrid generator, especially in accordance
wi t h Themsthadhererified meboipvention for tesiitha gocpmagnstie pemasiviity ofihe eacrrdscoage
s u][ ge me@s‘iﬁtﬁg aﬂi]dems Bt & HidrRBY foY QletiR e el @ Rasipbit, RELcially fnhl ipS s3NFRMbdd
reference to the

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.



tenporal course of the open-circuit voltage and the tenpor af® N¥eBREA e
short-circuit current. A decoupling network, also defined 15 by the
above-nentioned standard, for sinulating the source circuit Q is connected
in outgoing circuit to the hybrid generator, and a two conductor neasuring
device M5, which does not satisfy the test specifications of the standard
| EC- 1000-4-5: 1995 is connected in outgoi ng circuit to said decoupling
network. 19 Novenber 2004 11 The apprﬁ/ for use in the secondary vehicle
el ectrical system NS of the neans of ansport is granted to other two
conduct or measuri ng devi ces, hence the EW certi fication is granted them
?Jﬂ fd condu‘%itor mlf uri n dev E@thas hst ood the test.
At oshE R RFIoL T 1 SREOT Tro o SR OfS of ot PhEsmgogor Femiier | o
conpabihi ﬂwotc?ndmi:toambmﬂﬁg)dtduﬁi, ﬁénce REMV bé’iﬁﬁdﬁbﬁl B@rdnfedithdn$ ﬁdh@ﬁ fodaddtwy use
in a nmeans of transport y,in a ship, conprises the
above® H‘ftPro‘H%aa"ngﬁbqg‘”ae %&ﬁ@?% OOdéléeptg%l ally in accordance with the
standard 1 EC-60-1 or | EC 469-1, for generating the above descri bed ,
current/vol tage s t he decouplin wor k connect e uth|n
o Py AR T iR 6t e HE P Rt R A B GO g e CoBRstRtar y
vehi cheasatisgdaviceallat Byisteizt D useil @ mdalieoftrabspe@epteiafly lm%U Ed}lﬂ[ﬂ'lsgsﬁﬂ'ib C e t hat
i s connhect edtln 8%{% circuit to the deco%ctg t%ﬁlg:etm and is
certi fIRgTREd BY A°TRieL RSPeRalt 18 @peordanes if dJEC1o0e! W&E?&6%t1=afﬁﬁard
:jEC— 196BradinHthe ABoviaeerber cul@fthokZzeGlidt, Ths clielc&uphﬁg ﬁéﬁ@oxﬁc@@ﬂi&@&@ fn JHBRRISS | ng
evi ce e in trans cially in a shi risin
sourc‘é‘rcé’fl\(ﬁ%ﬂﬁegyk(rﬁsgen%r@of inuk tg“‘{hf‘gég‘ﬁﬁﬁﬁﬁﬂﬁswof‘%"?}%l‘? electy ﬂ”é?eHquﬁ e
1000- theyo 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.



a primary vehicle electrical system (NP); and a secondary vehigyegnber2004
el ectrical system (NS),wherein: said source circuit (Q is supplied with
primary 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 (M5S) is supplied on-board
the ship transport wth current froma current |oop, the current
originating fromsaid source circuit,,(Q and the two conductor mneasuring
devi ce ggqf_girngg,es a nmeasuring signal value and transmts the measuring
signal v 7ia said current |oop; and the two conductor neasuring device
(MB) is desighed sutkva genduptor Beasdingisievice dMB) far aigefin traaspoet penasiphein @
conpat i Dighif Yorhprishgeor dance with the valid standard, |EC 1000-4-5. 2. The

two conductor mneasuri ng device (M5) as defined in claim5, wherein the
val i d st andar&squscq gcut (@) catfiadigmccydanceitihg walidstandast kg 109(e4-5;

el ect r omagnety grirkaHyRakikib blekitival Qfstémipy, sapduct or  neasuring device (MS) for
use in transport, especially in a ship, the two conductor measuring device

(MB) bei ng sifcredaryMehidpiacticnd sYsten D Wheigith current froma current

l'oop, which origidtak&ged CRAM QY ! sGshliéd Wi drinfaRabolér BE&AIH firRfin} Rehicle
accordance with a valid standgg?:l | EC-1000-4 F;5, vmbft)h pg)ewer bdy arypri mary
vehi cl e &Rl yalemsWem (NP) of the transport, and serves to supply a

secondary vehi cl es#d @slich Céitou Y& SBNINPIo \Wubfly RRWRF to afh sBEoruRy cafislect or

measuri ng device tgenerat es a neasuring signal value and transmts the
measur i ngledtrigab3ystepuiN; vi a said current |oop, said nethod conprising the

steps of: gener athBgn@coiduEB e lihg A8vie NES) ¥Vsdpplied BY-BEArd HALHRS RiRport
especially in accordance L ) o
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



with one of. the standard | EC-60-1, and | EC 469-1; connecti FyNaveiekss#3Png
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 neasuring 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)
ot her two conduct or measuring devices of the sane type when the tested two
conduct or neasuring device has withstood3the test. 4. The nethod as

defined in cl g ’F#F&r ' ' | = : 5 A
system f or te@ftaﬁ?ri] ? e grggtlfrsgﬁ%éﬁéetb ?%@%’23%5‘ @Ei ?‘?%tﬁ'%?)% 9%9?5%] 326’?‘1%33?’&
measur i ngeandysteemeasying slevigee of Hetsemesype wheadbe destad tva eprdugiai peasuiiagt wo

conduct or 4diRAHAE WitBstodtEmt &2t (M5) being supplied on board the transport wth
current froma current | oop, which originates froma source circuit (Q

that is certified in accordance with a valid standard, | EC 1000-45, with

pover by a primary whiehed akrhifddCRl ciamss, sl diMined fail Reanbiadns Ret-1eocand
serves to_ supply a secondary vehicle electrical system (NS) wth power,

and the t%%Conductor neasuri ng devi ce generates a neasuring signal val ue
and transmts the neasuring signal value via said current |oop, said

Yo Em, TR 8 o0 oo 0B MBS AL bR LR sl e
surge; a messwipyidevce v8piok usoimriertpalt, iespenidllg i anghip ithrecwo tconducka measiying i d
generat Orderv%'é (ﬁ/llssnd!elﬁé isﬁrgplied 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



the source circuit (Q: and a two conductor measuring devick PRETREME ed
in outgoing circuit to said decoupling network, said two conductor
nmeasuri ng device (MS) being not certified in accordance with the test
specifications of the valid standard, |EC 1000-45. 6. The system as defi ned
inclaim5, 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 (M)
bei ng supplied on board with current frdeha current |oop, which originates
froma sourc e d
st andard, %%ﬁ SQ%\?AGEQE v@r th%yﬁn;é)l %‘?%&{r"g r@%%% %gflcémc%é]fj ?E%lﬂé?/st em
(NP) of thﬂnmwaﬁémbﬂEQOQnd serves to supply a secondary vehicle electrica
SyStem W L1 Riliing ARMIRE (/PGS BindIERSHELOANG X0 AFBA) HER

measuri ng SI e and transmts the nmeasurin e via said
current |Us6@, exglaﬁiuelmm ¢artifietloseqoudariy ¢ehigigoiectdcal §Vﬁtj¢ml NGhpUtbeitangeaier at ed
by the t K ep of:
gt ant | ng“@gﬁgﬁ ”&‘fé PR LG e Ma Sl SR MR St BER)
only when!0 used exclusively in the certified secondary vehicle

el ectrical systenl(NS) of the transport, w thout being certified in
accordance with the test specifications of the valid standard, |EC
1000-4-5. 8. &he nelthedaethed axfigfined in alaigl 4 wherein iprevalidrstandard ig 1IEC1908{dar d
is | ECLOGf+gbs. 5: 1995.



