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1 Bezpiecze@E&stwo

AdapterERP-1 st uzy do przystosdMRENnf ar myeSon&lbwSsArid
stancji npzsteurpdéw ,el ekt r qgerayewkoreys yamnyclcegow el asty
Rogowskiego). Adapter przystosowany jest do pracy z miernikami rezystancjw kezodey
uzytkowni k ma idaor wyepodgw®ddowag z wykorzystanAbgm c
zapewni ¢ odpowiednig obstuge nalezy przestrzegatc
1T Przed rozpoczechndaprramlkd plzyatdaokjtiadni ei zia@joznaici 53

zastosowacé¢ si peapiprzemissdva i zalecen producent
1T Kazde inne zastosowanie niz podane w t eflaptéranist r

by¢ zZroédtem powaznego niebezpieczenstwa dla uzy
1 Adapterpowi ni en by¢ obstugi wany wy!t g dkwafifikoeang posiaglaz o s
jace wymagane wuprawnienia do przeprowadzania po
gi waniagapteréenepr zez osoby nieuprawnijegpes moaezemioavo

Zzr6dtem powaznego niebezpieczenstwa dla uzytkow
1 Stosowani e niniejszej instrukcji, nie wytagcza koni

wt asciwych pr zepi s 6wynpaganyelcprzywgykonyaania prac addnego rodzaju.

Przed przystagpieniem do pracy przy stnyckmpwaat-i u |

mosferze niebezpiecznej pod wzgledem wybuchowyr

dzenie konsultacji z osobg odpowiedzialng za be
T Niedopuszczalne jest uzywani e:

Y adaptera, kt6ry ul egt uszkddzerrizee Sicijoevont nd aetskpa vaiwni

Y przewodéw z uszkodzong izolacja,

Y adapterapr zechowywanego zbyt dt u gawilgacoredoy Rorprzemia-r u n k
sieniu adapteraz otoczenia zimnego do ciepgegykongw@d
mi ar -w do ¢z aaaptemgo tengperatary otoczenia (ok. 30 minut).
T Ni e wol nadapterayzwanéi edomkni et g | ub ot wartog 6wg k aynwg :
go ze zré6det innych niz wymienione w niniejszej
T Naprawy mogag by¢é¢ wykony warowanysgrivissc zni e przez aut
T Przyrzad spet ni g PNwENGA0§RINIi a nor m

fProducent zastrzega sobie prawo wprowa
danych technicznych adaptera.

AdapterERP-1 ni e jest samodzi el nym ptoakgesaziiand
przystosowane do wsp o6t pracy z mi er ni k aMRU fime
SONEL S.A.
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2 Opis adaptera

Przewod do podtaczenia adaptera |
do gniazda cggéw w mierniku |
T

Gniazdo do podtgczenia przewodu
j cegow elastycznych

Dioda LED informujgca o
zbyt niskim stanie baterii

Wiaczanie i wylgczanie

adaptera Dioda LED informujgca o zbyt wysokim
poziomie zakiocen

Wybor podigczonych . . .

cegow elastycznych Diody LED informujace o wyborze

rodzaju cegow elastycznych
Wybdr liczby wykonanych
owinie¢ cegéw elastycznych
wokot nogi stupa

Diody LED informujace o liczbie owinigé
cegami elastycznymi wokét nogi stupa

CAT IV 300V

I@
Sore

ERP-1
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3 Pomiary

UWAGA:Pr zed pomiarem nalezy dokonaé¢é wyboru kierunk:i
przewodow pomi amawyanlg mdl egt obt e lotanhgrukgi kratavdidowej,

odl egt 08¢ mipgzy pogistamieongeazrd pr ze kr ac z aMi &ji d kea proed trgonz |
nika do konstrukcji obiektupr zewodem od zaci sku E powinno chjgké wo
farba, rdza itp., ktére moga wptynaé¢ na wyni k pom

1. Wtagczyé¢ adapter (@D.skajac przyci sk

A
NOISE
2. Na okot o 5 sekund inzylgmalsiizeuijodsatabiIiZ(
pomiarowego.
A
NOISE
3. D|oda°gasn|eFSistjednoczesnie zapal ajid osce diwt

wok 6t obekig® © OorazOOOO

4, Podt gczy ¢ doaniemipa MRU przewodem 2-met r owym wychodzagcy!
wadzenia oznaczonego napisem MRU. Pr zewd6d ten stanowi i nt e
ERP-1.

5. Do adapter ac epgoid teglcazsyttyczwe ki egowkepRpgwodaem w)

cegéw do gniazda oz @FLEXGAlego symbol em
6. W adapterze przyciskiem i}}ﬁiﬁ'dokomabor u typu cegobéw el amt ycz
czeniem na Cégach.

7N P )
7. Wadapterzeprzy0|sk|eml{':ﬂaokraslecrazy zostato dokokéahe

nogi obiektu.
8 W mierniku MRU dokona¢ wyBptrcui,gmes bdwi gjognu a
przetaczni k funkcji w potozeniu

@4
1

9. Cegi el astyczne podt ag-t zoaé @chy @addnaopct zeer sao it ERPt 0
obiektu oraz stal owej t asmyje§{lbiedwangplogr) wjeg, podpi eci a
stopy obiektu. (Nalezy zwréci ¢ wuwage, aby <cegqgi el a
przewodach pomiarowych ze wzgledu na mdzelgiiwy
nal ezy owingé¢ tyl eéorazyw nauigbhscpd¢max!| &) .

Owi j aj gc

cegi wo k 6t nogi badanego obi ekt
(oznaczajagca

kierunek przeptywu pradu) by

10. Mi erni kiem MPRWwmdakanalopr zez shkucSTART ¢ cpioe -wxrzze

niejszym wybraniunapi eci a pomi arowego oraz czestotliw
11. Po wykonaniu pomiaru pierwszej nogi obiektu (w przypadku, gdy obiekt posiadaichwi e c e j
ni z | edn doanamgiczrego pamiaru kolejnej nogi obiektu.
12. Posiadaj gc wyni ki rezyst an c phiektwdpkore and kelnii cazydacjzrdeez
wypadkowe]j c aewzgro[llobi ekt u

ERP-1-1 NSTRUKCJA OBStUGI 5



-1 1 (1]

gdzie:

Re T rezystancja wypadkowa obiektu,
R: — rezystancja pierwszej nogi obiektu,
Rn 1 rezystancja ostatniej nogi obiektu,
nii | o$ Obiektd. g

W przypadku pomiaréw obiektu o uszkodz
dzie uziomowym, wynik obliczony na pods
nym bt edem.

_l i io£(§
[ ]

MRU-200

T

|E4l 1511
4

Z

leié lea—prad pt yYyowggruntu przez poszczeg6lne nogi st upg
ls—prad ptyngcy w go6re do | inki odgromowej
E, S, HT oznaczenia gniazd w mierniku

Rys. 1 Schemat ideowy pomiaru rezystancji statycz
korzystaniu cng- mwmignikemMRU-200wy c h
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Przed pierwszym uzyciem cegbébw typu FLE:
zapisem zawartym w instrukcji obstugi n
re nalezy powtoérzyc¢ przy kazdej Z mi a nze-e
prowadzona za kazdym razem w przypadku
jow) cegb6bw wokoét nogi stupa podczas ponm
wykonywania ich kalibracji Proces ten

nika kalibraciipodczas wykonywani a

DODATEK DLA MI ER KOOK KRU-200R3PS

W zwiagzku z ani em
mozl i wos$¢

pomi ar 6 w.

aut omat yc zdkego

dodan
kach MRU-200 i MRU-200-GPS dodano
we j u pdmamwego. Pr osi my o
wer sji

aktual

a) Po wybraniu metody 3 P+ c pakiaz uj e

Fezustancia uziemienia Soe e

si e

= E S H

i -208 ¢ YRU-200iGPS doindnaws2djR U

oprogr amowani aternedowes: ivenwpsanelpl »nPOBIERZ r»oFIRMWARE.

poni zszy ekran

Un=gY

REE
1L=6,EmFl
Re=--
Up=Say fn=58H=z
Pomiar
[ uwn ][ o= [ TRve [ FOMOC ]
byPo wci $ni ec Flprzechodzy <iids &knawybor u cegdw.or uWmi edzy

twardymi C-3 a adapterem ERP-1 d o k o n u jpryciskdme AV Wy b dakceptuje s i e

przyciskiem ENTER. Wy jbeéze@miany przyciskiem

ESC.

Llubér tupu ceadw pomiarowdch

ERP-1-1 NSTRUKC
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http://www.sonel.pl/

c)Po wci $ni echk3uokgnujesyioey bl u u i bbekupizyciskang & W Wy b 6 r
akceptuj e siBENTERr z Wyejbezzmiamyrprzyciskiem ESC.

Trub pomiary

O Fomiar pojedunczy
O Stup 2H
O Stup 3H
EA Stop dH

d) Po wyborze obiektu z4nogamiuk azuj e si e poni zs zyatlekrpood.pi @dy
aptera ERP-1a adapter do miernika oraz okreslono il
stroneekranu mozna oddgyntaapéi ewa rat gzsackztedseteodtrlaik t 6 c e r
orazl,—prgdpt ywu

fn=28Hz

Fomiar
[ o ][ = ][ TR¥E |[ FoMOC |

e)Wci $ni eci eSTARTzpyooniosdkuy e p rpzoenji $zcsekeengdygodnie z polece-
nem na ekrani e, jteezgeol iwcnzieed riazrgg gzeagphiiognéa padzer ws z
Zapoczat pommanaset epuj e po ponpayciskuSTART.i Sni eci u

Rezystancia uziemienia 3o I e

= E S H |

Stupd4H  Poditacz ceqidonogii

ERP-1-1 NSTRUKCJA OBStUGI



fy Ekr an
czym wysSwi

ten

poj awi
et |

a sie na

ony zostaje

cz

ekran

as b5

sekund
. przed

Q,b0 mo m
wit lkaan a

wynik ostatniego pomiaru przyciskiem ENTER (ekran z wynikiem po 1 pomiarze powraca ha 5

erwszym pomi

sekund).
Rezustancia uziemienia o+ = 1205
o B S H |
fr=——
L.=3,8mA
Stup 4 Fi=5 6500
Rig=———
- Figs———
R;=5,65Q R
fr=58Hz
Anal ogicznie do sytwuacj. przed pi
nogi.
Stup4M  Podtgczceqidonogi 2 Fiu=5, B5i1
Ras——
R —_— Rz=——
2= Ryz——
fr=58Hz
Przeruwij pomiar
gPo wykonaniu pomi ar aw $avs te priteminselund wyniku rezystanzjoR,
pojawia sie ponizszy ekran:
Fezustancia uzienienia 3o+ e ]
Fiy=5,E50
E S H  |rees
Fiz=5.560
Stup 4 Fiu=C. 600
Re=1,398Q
2615 A7.21
1263
fr=5EHz iz
Po wykonaniu seri.i

zZ mi

pomocniczym po prawej stronie.

ERP-1 -1

any

wy § wi

NSTRUKCJA OBStUGI
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4 Zasilanie adaptera

41 Monitorowanie napincia zasilaj Nce

_ Adapter jest zasilany trzema bateriami LR6 1,5 V lub trzema akumulatorami NiMH LR6 1,2 V.
Swi eceniBATSfwioaldgpc AKyoni ecznosci wymiany baterii | ub

4.2 Wymianabaterii(a k umul af or - w

W celu wymiany baterii(@ k u mu |l an @l & vy :

1T odt aczy ¢ wyé glapey ¢

T po odkreceni u wk rpgdmuikabaterid &v plok mnewe czesci obudoyv
T wymienié¢ wszystkie baterie (akumulatory) zwraca
1T zatozy¢ paokreyewe, wkr et

ii UWAGA!
Nie wolno uzytkowa¢ adaptera z niedomk

ze zro6det innych ni zinstrykgii eni one w nini e

43 Gadowanie akumul ator - w

Akumul atory nalezy natadowaé¢ w zewnetrznej ttadowa

10 ERP-1-1 NSTRUKCJA OBStUGI



5 Czyszczenie i konserwacja

i: UWAGA!
Nal ezy stosowaé¢ jedynie metody konser wi

instrukcji.
Obudoadapteramozmcaysci ¢ miekka, wilgotng szmatkag uz
gent 6w. Nie nalezy uzywac¢ zadnych rozpuszczalnik©é

rysowa¢ obudowe (proszki, pasty itp.).
Ceiraz przewody mozna oc zy $kciieém udzeytwearjgaecn twoowd,y nza
do sucha.

Ukt ad el e adaptemmie wymagy konserwacii.

6 Magazynowanie

Przy przechowywaniu przyrzagdu nalezy przestrzegact
1T odt agczeyé od ,adaptera

T doktl adni e adaptrz y§e gt
T przyzdtym okresie przechowywani a batadaptérae | ub ak
T aby unikng¢ catkowitego roztadowania akumul ator
j aki sSwycjznasswa ¢ z daod aapltoewyazxadvnet rznej + adowarce

7 Rozbi - r kizcja ut yl
Zuzyty sprzet elektryczny i el ektroniczny nal ez

padami innego rodzaju.
Zuzyty sprzet el ektroniczny nalezy Upt awhamacdézuad

sprzecie elektrycznym i el ektronicznym

Przed przekazaniem sprzetu do punktu zbioérki ni
§ci z tego sprzetu.

Nal ezy przestrzegac¢ | okalnych przepisoéw dotycze
akumul ator 6w.

ERP-1-1 NSTRUKCJA OBStUGI 11



8 Dane techniczne
T ,w.'mw okres$leniu niepewnos$ci mpedzsbobaawowepPproawagcz
8.1 Dane podstawowe
C i gelastyczne F

Pomiar Re
Ni e p e wadaptera:
Zakres

000mé 199 N(8% w. m/N(8% w. m/N(7% w. m|N(7% w. m,
*dlaRe>500Qni epewnos$¢ niespecyfi kowana

Ni epewmnlors&€s$ | on a200/ MRU-200FGBS
DI a c elastgcenychF ni epewnos$s¢ nie jest specyfi kowana.

Pomi ar pr Ndu

. Ni epewno
Zakres Rozdzi e podstawowa
0,0 mAéo 0,1 mA niespecyfikowana
100mA...999 mA 1 mA N(8% m. w. 4
1,00 A.499 A 0,01 A N(5% m.*w. 4
* niespecyfikowana w zakresie 0 mA .199 mA
** powyzej 5 A niepewnos¢ niespecyfikowana
C i gelastyczne FS-2
Pomiar Re
Ni epewnos$¢ adaptera
Zakres

0,0003¢ 1 9 9] N 6% w.m. +8cyfl N ©@Bw.m.+8cyf]l N @Bwv.m. +6cyfil N (%Bw.m. + 4 cyfr

Ni epewnos¢ okr e260/MRW-300-6PSa MR U
Ni epewnoS| mo2b¢gt awowa dla U

Rozdziel-
czos$

0,00mé 3, 99 0,001q

Zakres

N(%wm. +éy-|N(%wm. +d-|N(%®&m. +d-N(%®&m.+4d

) fry) fry) fry) fry)
jbogggggg %01? R (bw.m. +3dR (% wm +3dN(%am. +3dR(%am. +3d
20006 1 9 @9 1q fry) fry) fry) fry)

Ni epewnoSi Wei¥t awowa dl a
Rozdziel-
Zakres A
czos}

0,00mé 3, 99 0,001 N(%D@m.+4dN(%D&m.+4gdN(%@.m.+4dN (% @.m. +4d

- fry) fry) fry) fry)
3&?%235929 %01? N(%@&m. +3dN(%@&m. +3dN(%@m. +3qN(%@m. +3d
4000¢ 1 9@9| 1q fry) fry) fry) fry)

*dlaRe>500Qni epewno$¢ niespecyfi kowana

12 ERP-1-1 NSTRUKCJA OBStUGI



Pomi ar pr Ndu
Zakres Rozdzi e MG 9 T
podstawowa
0,0 mAépo 0,1 mA niespecyfikowana
100 mA...999 mA| 1 mA N(8% m. w. 1
1,00 A.499 A 0,01 A N ( 5 W.+5rcyf)
* powyzej 5 A niepewnos$c¢ niespecyfikowana

C i _gelastyczne FSX-3

Pomiar Re
Ni epewno$¢ adaptera
Zakres
0,0000¢ 1 9 9] N (% vem. +6yfr) | N @Bw.m. +eyfy) | N (¥Bv.m. +&yfy) | N (%Bwv.m. + 4 cyfr
Ni epewnlors&€s | o n@-200/MRU-200FGPS
Ni epewnoSi po2b¥t awowa dla U
Zakres Rode|eI:
czos$
] N(B&m. +4dN(%@&m.+4dN(%B@m. +4dN (% @.m. +4d
0,00mé 3, 99 0,00
nes. a “ fry) fry) fry) fry)
iboggzgggg %01? R (%b@m.+3dN(%am. +&-N (% am +3dN(%em +3g
Ni epewnoSi poi¥tawowa dla U
Rozdziel-
Zakres 5208
. N(%@m. +4dN(%@m.+4d N @Bwv.m. +4c{ N @Bv.m.+4c
0,000¢é 3, 99 0,00
xes. a “ fry) fry) fiy) fry)
iboggggggg %011(:1 N(%@m. +3dN(%@m.+3dN @8wv.m. +3c{N@Bv.m.+3c
400q_é 19 Q*g 1q fry) fry) fl'y) fl'y)
*dlaRe>500Qni epewnos$s¢ niespecyfi kowana
Pomi ar pr Ndu
Zakres Rozdz | c z g NI @ 92 Wi @
podstawowa
0,0 mAéo9 0,1 mA N(8% m. w. 4
100 mA...999 mA| 1mA N(8% m. w. 1
1,00 A.499 A 0,01 A N(5% m.*w. 4

* niespecyfikowana w zakresie 0 mA ...5 DA

* ok

powyzej

5 A

ni epewnos$é¢

ERP-1-1 NSTRUKCJA OBStUGI
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P o z o s tlaadjtechniczne

a)
b)
c)
d)

e)
f)
9)
h)
i)

rO0ZAJ IZOIACHL. ... eeveeeieiie ettt podw- j na, -EN@L0H inECe&61557 P N
Kategoria POMIATQWA ........ccueevieiicreeeeieeniee sttt ereee et siee e e st e saeenemeeeseee IV300V wg PMEN 61010

s t o p iro@ay@budomVI WG-BN 60529..........cciiiiiiiiiiieeemiieie et IP67
ZaSilanie MIEIMNIKA.........c.cuoiiiiiieeer et 3.baterie LR6 1,5V
................................................................................................................... 3 akumulatory NiMH LR6 1,2 V
czasdosamoczgngo wy gNczeni a ni efly.wa.n.e.g.o..pr.zy.r.zadbo (A
WWYITHAEY. ..ttt ettt e ettt eeeemm e e st e e ae e e sase e s 2aemme e e ease e e eab e e e abe e e s aammnnesaseeeshbeeebeeessmmmnnn s snseesaneas 146x88x33mm
MasadaPter@ DALEITAMIL. .......cciiiiiiie i eeee et eeen e s nea ok. 34Q

LET 0] o1=T = LT = W ] = Ty PO P PP SPPTPPPTNN :10..+50C
temperatura odniesienia......... w2 3 N2
temperatura przechowywania.................. -20..+80C
wilgotnodSi..wz.gl.hdna...... ...20..906

wil gwzghbd Sbna..nomi.nal.na. ...40..60%

WY S O0KOS D P M ..<2000n

POIE EIEKITYCZIME ...t eeecee ettt ettt e eeee et et e b et eneesnmenebeenneend max 3 V/m
standar.d..j.ako0.S.Cui e, opracowanie, projekt i produkcja zgodnie z ISO 900:

wyr-b spegnia wy.ma.g.an.i.a..EMC..wg.PREN61326i PNEN 613282

8.2 Dane dodatkowe
Progi zas$wi B@RISEMilaa dirgddyy si nkdizsoi dal nego 50

F >5 A
FS2 >5 A >3,3A[ >25A
FSX3 | >35A] >1,7A[ >1,2A[ >09A

Ni e p e wdodatkowie od elektrodo k r e § | 0 n e-200/MRU-200R5BS

Re R4,Rs Ni epewno8L dodat ko2h¥[%Dd e
RO500 sO6 0i0 W granicach niepewnoSc
0, 00( R>500 Y 2
639909 R>500 Y °(Rsljsl(fc200 &£+2006003+(1+@)®a004)
RiiR>500 Y
RO1 ks®li k W granicach niepewnoSc
Re1 kY | 2
>3.99  p01 kv 1lo R _@moor— N @ao®+Rr, @0aot)
RiR>1 kY| Rg+10° Re R, +200
Re R+,Rs Ni epewnoS8L dodat ko50%[%bd e
RO5 00 sO% 0i0 W granicach niepewnoSc
,0,00( RH>500 Y R RS RHZ . 3 1 . o 4
63,909 R>500 VY (RS+1(fQO R o300 +(1+E)CR*@OO)
RiiR>500 Y
RO1 ks¥1li k W granicach wdiwejpewnoSc
Re1 kY | 2
>3.99  RL1 kv 1|0 _moor— M BAgT+R, A5A0%)
RiR>1 kY| R+10° Re R, +200

14
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9 Akcesoria

Aktualne zestawienea k ces @amiagwuj e si e na prdducentai e i nternetow

9.1 Akcesoria standardowe

1 Adapter ERP-1
1 3 baterie AA
T Ilnstrukcja obstugi

9.2 Akcesoria opcjonalne

T Cegi el a s t-3-NABEGFFXSOKR
1 Cegi el as-2yWACRGSIORR

1 Walizka twarda XL8 — WAWALXL8

1T Futerat na-WARJPM6er M6

93 Zestawy sprzedaUowe

1 Adapter ERP-1 — WAADAERP1
1 AdapterERP-1 z cegami el-2asit yfcutBANBAERPRV2
1 AdapterERP-1 z cegami el &8s tiy d ar VEMBAFRRRNY3I

10 Producent

Producentem przyrzgdu prowadzgcym serwis gwaran

SONEL S. A.
ul. Wokulskiego 11
58100 Swi dn
tel. (74) 858 38
e-mail: bok@sonel.pl
internet: www.sonel.pl

ica
00 (Biuro Obstugi

UWAGA!

A

Do prowadzenia napraw serwisowych upowa
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11 Usgugi | aboratoryjne
Laboratorium Badawczo-Wz or ¢ uj g c ee wdSONBLISaA| pesiada

akredytacje Polskiego Centrum Akr e o 1
S POLSKIE CENTRUM

Laboratorium oferuje ustugi Wz or | o pu|

zwi gzanych z pomiarami wielkos$ci €% i
” ‘WZORCOWANIE

e M| ERNI KI DO POMI AREW WI ELKOSCI E

ORAZ PARAMETREW SIECI ENERGETYCZ AP T3

O mierniki napiecia

O mierniKki pradu (w tym roéwniez mierniki cegowe)

O  mierniki rezystancji

O  mierniki rezystancji izolacji

O mierniki rezystancji uziemiehn

O mierniKki i mpedanciji petli zwarci a

O mierniki zabezpiecywlen réznicowopragdow

O mierniki matych rezystanciji

O analizatory jakos$ci zasilania

O testery bezpieczenstwa sprzetu elektrycznego

0  multimetry

O mierniki wielofunkcyjne obejmujgce funkcjonal:

e WZORCE WI ELKOSCI ELEKTRYCZNYCH
kalibratory

wzorce rezystancji

cos

RZYRZt DYPDMI ARECW WI ELKOSCI NI EELEKTRYCZNYCH
pirometry
kamery termowizyjne
luksomierze

00T

Swi adect wo Wzjoastowdamk amentem prezentujgcym zalaeznc
wskazaniem badanego przyrzagdu z okreslenhefimchi ppe
rowej. Met ody, ktére moga by¢ wykorzystane do wyznacz
okreslone sag w dokumencie | LAC G24 ,Wytyczne dot yc
cowani ami przyrzagdow pomi ar o wglapnotiukowdnych preaz sebizNEy- S .
rzgdoéw wykonywanie potwierdzeni alZnemiremdiolgjéi xznego r

Dl a wprowadzanych do uzytkowania fabrycznie nowyc
cowania lub Certyfikat Kalibracji, kolejne wykonanie potwierdzenia metrologicznego (wzorcowanie) za-

|l eca sie przeprowhdzmiCeavl fi egtmi nza aek Wpu, | e2ddn arki ensiiel
ce od daty produkcji.

ij UWAGA!
Osoba wykonuj pomi ary powinna mie¢ ¢

agca
wanego przyrzagdu. Pomi ary wykonane nies
do btednej oceny skutecznos$ci ochrony z
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1 Safety

ERP-1 adapter is designed to adapt MRU meters (manufactured by Sonel SA) for the measure-

ments of earth resistance of various objects e.g. power pillars, using flexible clamps (Rogowski coil).
The adapter is designed to work with earth resistance meters that provide the user with a choice of
performing the measurement using 3-wire method with measurement clamps. In order to ensure cor-
rect operation, the following recommendations must be observed:

1
1
1

Before you proceed to operate the adapter, acquaint yourself thoroughly with this manual and ob-
serve the safety regulations and specifications provided by the producer.

Any application that differs from those specified in the present manual may result in a damage to
the adapter and constitute a source of danger for the user.

The Adapter should be operated only by suitably qualified persons having the necessary permis-
sions to carry out measurements on electrical systems. Operating the Adapter by unauthorised
personnel may result in damage to the device and constitute a source of danger for the user.
Using this manual does not exclude the need to comply with occupational health and safety regu-
lations and with other relevant fire regulations required during the performance of a particular type
of work. Before starting the work with the device in special environments, e.g. potentially fire-
risk/explosive environment, it is necessary to consult it with the person responsible for health and
safety.

It is unacceptable to operate the device when:

Y it is damaged and completely or partially out of order,

its cords and cables have damaged insulation,

it has been stored for an excessive period of time in disadvantageous conditions (e.g. exces-
sive humidity). After moving the device from a cool to a warm place with a high level of
relative humidity, do not start measurements until the device is warmed up to the ambi-
ent temperature (approximately 30 minutes).

Do not operate the adapter with an open or incorrectly closed battery (accumulator) compartment
or power it from other sources than those specified in the present manual.

Repairs may be performed only by an authorised service point.

The device meets the requirements of EN 61010-1.

< <<

9l The manufacturer reserves the right to introduce changes in the design, accessories
and technical data of the adapter.

9 ERP-1 Adapter is not a stand-alone measuring device. This is an accessory de-
signed to work with earth resistance meters of MRU series manufactured by
SONEL S.A.
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2 Description of the adapter

Cable for connecting the adapter to |
the plug for clamps in the meter |

Terminal for connecting the cable of flexible

j clamps

LED indicating low battery level

Switching the adapter
ON/OFF

LED indicating exceeded level of in-
terference

Selected flexible clamps
connected to the device LEDs indicating selected type of
flexible clamps

Selected number of flexible clamp .0. 0 000 0000
wraps around the pole leg 1 LEDs indicating the number of flexible

clamp wraps around the pole leg

CAT IV 300V
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3 Measurements

NOTE: Before the measurement arrange the spacing of the electrodes and the test leads taking into
account considerable distances. In case of truss structures, the distance between the legs at their
base may exceed a few meters. The spot of connecting the meter to the structure with a cable from
terminal E, should be free of dirt and contaminants such as paint, rust, etc., as they may affect the
measurement result.

1.

10.

11.

12.

Turn the adapter ON by pressing C@) button.
A sy

NOiSE
LED © will light up for 5 seconds indicating the stabilization process of the measuring
system.

A

NO’ISE
LED © will turn off and at the same time LEDs for FseIethlng (F:Is:)j(lmps %nd indicating the

number of wraps around the structure leg will lightup: Q@ © ©QandQ O 0O .
Connect the adapter to MRU meter using the cable (length: 2 m) coming out from the
terminal marked with letters MRU. This cable is an integral part of ERP-1 adapter.

Connect flexible clamps (Rogowski coil) to the adapter using the cable coming out from the

terminal marked with symbol FLEX (/.

Press @Ef_‘/ﬁ' button on the adapter to select the type of flexible clamps - follow the labelling
on the clamps.
Press @'9 button on the adapter to specify the number of clamp wraps around the leg of

the structure/object.
On the MRU meter select the measurement method as 3p+clamps, setting the rotational
function selector in the position shown here:

rl”ﬂ

Flexible clamps connected to ERP-1 adapter should be wrapped around the leg of the
structure and around the steel strip (hoop) - if present - below the connecting point of cable
E to the structure leg. (Remember that flexible clamps should not be placed directly onto
the test leads as their interference may impact the measurement results). Wrap the clamps
as many times as its possible due to their length (max 4 times).

When wrapping the clamps around the leg of the tested structure, remember that the ar-
row stamped on clamps (indicating the direction of current flow) should be downward (in-
dicating the ground).

Trigger the measurement on MRU meter by pressing START button, after selecting the
measuring voltage and frequency of the tested network.

After completing the measurement on the first leg of the structure/object (when there is
more than one leg), proceed to perform similar measurement on the next leg.

After obtaining the results of earth resistance for each leg, calculate the resultant resistance
of the whole structure, using the formula [1].
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where:

Re i resultant resistance of the object,

R; — resistance of the first leg of the object,
Rn 1 resistance of the last leg of the object,
n i number of legs of the object.

In case of measurements on a damaged structure or on a structure with defective

grounding system, the result calculated with the above formula [1] may be burdened
with a considerable error.

_| i i o£ é@_

[ ]

MRU-200

|541 |E1l
SRS

&

Ie1€ lgq — current flowing to the ground through the individual legs of the pole
Is — current flowing upwards to the lightning protection wire
E, S, Hi markings on the meter sockets

Fig. 1 Schematic diagram of the static resistance measurement on electricity poles using
measurement clamps and MRU-200 meter.
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Before using FLEX clamps for the first time, they should be calibrated according to the
description included in the u of MRU earth resistance meter. Repeat the procedure
each time you change the clamps. It is recommended to perform the calibration every
time the clamp type is changed. The number of wraps (coils) of clamps around the leg
of the pole during the measurement should be identical to the number of wraps used
during their calibration. This will ensure using the appropriate calibration factor during
the measurements.

APPENDIX for MRU-200 and MRU-200-GPS METERS

As additional functions are available in MRU-200 and MRU-200-GPS meters (measurements with flex-
ible clamps), the manufacturer provided an additional option for automatic calculation of the resultant
resistance of the measurement system. Please upgrade your MRU-200/MRU-200-GPS meter to the
latest software version, available at: www.sonel.pl » DOWNLOAD » FIRMWARE.

a) After selecting 3P+clamps, the following screen is displayed:

Earthresistance Sp+ =

Re=--

fr=AUTO

[ un |[ <= ][ MODE ][ HELF ]

b) After pressing F2 button, the window for selecting clamps is shown. You may select between

hard clams (C-3) and ERP-1 adapter by operating buttons A v, Accept your choice by
pressing ENTER. Exit without saving the change by pressing ESC.
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c) After pressing F3 you may select the number of legs of the tested structure/object using but-
tons A, V. Accept your choice by pressing ENTER. Exit without saving the change by
pressing ESC.

Mezzurement mode

O Single measurement
O Pulon 24
O Pylon 2H
B Pylon 4H

d) After selecting an object with four legs the following screen is shown. After connecting the
clamps to ERP-1 adapter and connecting the adapter to the meter; when the number of wraps

and type of clamps are set, the right side of the screen will show the following values: Uy — in-
terference voltage, fy — interference frequency and I, — leakage current:

fn=AUTO

[ un ][ D= ][ mOoDE ]|

HELF |

e) Press START button to display the following screen. Follow the command on the screen and
fix the clamps to the first leg (if not already done). The measurement will be triggered by
pressing again START button.

i Lo
E S H

Fulon 4 Conn. clamps to 1st palon

R=-

ERP-1 — USER MANUAL



f) This screen is shown for 5 seconds from the moment of displaying calculated R; value, then
screen "before the second measurement" will be shown. You may recall the last measurement
result by pressing ENTER (the screen with the first measurement is shown for 5 seconds).

Pualon 4H

R=2,24Q R

Un=5a4 fr=AUTO
Meas. Abort measure

Similarly to the situation before the first measurement. The same applies before the meas-
urement on third and fourth leg.

tance Spe e 33918
E B H 5
fH7=—=
Ti.=6,8mA
Pulon 4 Conn.clamps to 2nd pulon Fy=2,240
Rz
R,= e
2 Fiy=---
Un=564 r=AUTO
Meas. Abort measure

g) After completing the measurements on the last leg of the structure and after displaying (for 5
seconds) the resistance result (R4), the following screen will be displayed:

Pualon 4H

Re=0,581

Tn=SEH=

After completing a series of measurements (on each leg), the screen will display the resultant

earth resistance Re. Use buttons 4 and } to change results displayed by the auxiliary screen
on the right.
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4 Power supply of the adapter

4.1 Monitoring the power supply voltage

The adapter is powered by three 1.5 V LR6 batteries or by three 1.2 V LR6 rechargeable batteries
of NiMH type. When BAT LED is light up, it indicates the need to replace the batteries or to recharge
the rechargeable batteries.

4.2 Replacing (rechargeable) batteries

To replace the (rechargeable) batteries:

1  disconnect clamps and switch the adapter off,

1 unscrew the screw and remove the cover of the battery compartment (in the bottom of the hous-
ing).

1 replace all (rechargeable) batteries, observing the correct polarity.

T install the cover back and fix it with the screw.

ij NOTE!
Do not use the adapter when the battery compartment is removed or open. Do not
power the meter from other sources than those mentioned in this manual.

4.3 Charging the rechargeable batteries

Rechargeable batteries must be recharged in an external charger.
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5 Cleaning and maintenance
UWAGA!

A

The casing of the adapter may be cleaned with a soft, damp cloth using all-purpose detergents.
Do not use any solvents or cleaning agents which might scratch the casing (powders, pastes, etc.).
Clamps and test leads should be cleaned with water and detergents, and then dried.

Use only the maintenance methods specified by the manufacturer in this manual.

The electronic system of the Adapter does not require maintenance.

6 Storage

During the storage of the device, the following recommendations must be observed:

1 disconnect the clamps from the adapter.

1 thoroughly clean the adapter and clamps.

1 If adapter is to be stored for a prolonged period of time, the batteries must be removed from the
device.

1 In order to prevent a total discharge of the battery in the case of a prolonged storage, remove and
charge the batteries in an external charger from time to time.

7 Dismantling and Disposal

Worn-out electric and electronic equipment should be gathered selectively, i.e. it must not be
placed with waste of another kind.

Worn-out electronic equipment should be sent to a collection point in accordance with the law of
waste electrical and electronic equipment.

Before the equipment is sent to a collection point, do not dismantle any elements.

Observe local regulations concerning disposal of packages, waste batteries and accumulators.
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8 Technical specifications

1 Abbreviation "m.v." used in the specification of measurement uncertainty means a standard
measured value.

8.1 Basic data
Flexible clamps F

Re measurement
Uncertainty of the adapter:
Range 9] 90
0.000 qé|N(8% m.v.  N(8% m.v. (7%m.v.+10digil N( 7% m. v |
*forRe> 500 Q uncertainty unspecified

Uncertainty specified for MRU-200/MRU-200-GPS
For flexible clamps, uncertainty F is not specified.

Current measurement

Range Resolution =eel
uncertalnty
0.0 mA ... 99.9 m4 0.1 mA unspecified
100 mA...999 mA 1 mA N(8% m. v. 4
1.00 A...4.99 0.01 A N(5% m. v.

* unspecified in the range of 0 mA..199 mA
** above 5 A the uncertainty is unspecified

Flexible clamps FS-2

Re measurement
Uncertainty of the adapter

Range ] 9] I o _ _
0.000 qé/ N( 6% m. V N(6% m. N(6% m. N(6% m.
digits) digits) digits)

Uncertainty specified for MRU-200/MRU-200-GPS
Basic uncertainty fee25V

Range Resolution| _ 9] M ] ]
0.000 qé O.OO:N(14% m.N(lfl% m.N(l_2% m.N(2%m.v.+4d
its) its) its) its)
4.00 qed 0.0%1 % 340 mlN(14% m|N(12% mlN(12% m.
40.0 gey 0.1 its) its) its) its)
400 qél 1 q

Basic uncertainty fee30V

Range Resolution 0] [00]

) IN(C12% mIN(12% m|N(10% m.[N(10% m.
0.00099¢9 0.004 its) its) its) its)
21.008 qg: %'011N(12% mIN(12% mlN(10% m|N(10% m.

: q¢€ 4 : its) its) its) its)

400 PéIq 1 q
*forRe> 500 Q uncertainty unspecified
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Current measurement

Range Resolution Ba5|c_
uncertainty
0.0 mA ... 99.9 m4 0.1 mA unspecified
100 mA...999 mA| 1 mA N(8% m. w.
1.00A..499A 0.01 A N(5% m. w. H
* above 5 A the uncertainty is unspecified
Flexible clamps FSX-3
Re measurement
Uncertainty of the adapter
Current range
0.000 qé/N( 5% m. yN(5% m.v|]N(5% m.v]N(5% m.v]
Uncertainty specified for MRU-200/MRU-200-GPS
Basic uncertainty foE25V
Range Resolution
] N(12% mJN(12% m.N(10% mJN(10% m.
0.000 q¢g 0.007 its) its) its) its)
4.00 ged 0.0%1 5950 m|N(12% m|N(10% m|N(10% m.
40.0 gey 0.1 its) its) its) its)
400 qeél 1 q
Measurement uncertainty (basigHf&oy
Range Resolution
N 0 N 0 N 0 iod N 0
0.000 qd o. 00 N(10% mIN(10% m[N(8% 4mig{N( 8% m.
its) its) its) its)
2608 gg: %'Ollﬂ(loo/o m|N(10% m.|R(8% R(8% m.
200 qé1 T q its) its) its) its)
*forRe> 500 Q uncertainty unspecified
Current measurement
Range Resolution Basp
uncertainty
0.0 MA ... 99.9 m4 0.1 mA N(8% m. v. 4
100 MA...999 mA| 1 mA N(8% m. v.H
1.00 A...4.99 A 0.01 A N(5% m. v.
* unspecified in the range of 0 mA.50 mA

** above 5 A the uncertainty is unspecified
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Other technical specifications

a) type of INSUIALION........cceiiiiiiiceeee e double, according to EN 61CGI@ IEC 61557

b) Measurement CatEgAIY........cuiuiiiiicereeie e 1V. 300/ according to EN 61010

c) degree of housing protection acc. t0 EN.BO529...........cioeeeriiiiiiiiiit e eeeeee e emeee e P67

d) power supply Of the MELEL........occuiiiii e e 3LR6 1.5V battes

...................................................................................................... 3.NiIMHLR6 1.2 V rechargeable batteries

e) time of automatic sbffitof the device (AQHS).. approx. 2 h

f)  diMeNnSIONS......ccoooviiiiii e .146 x 88 x 33 mm

g) weight of the adapter with DatterieS.........ccviiiireceiii e approx. 340 g

h) operating teMPErAtUIE..........ccccviiiiceeecieeie ettt eeesecbeesee et e sbeeeeessmnnmsessseesseestesnseessnnnnns FL 0. FDOC

i) reference temperature... 232N

j) storage temperature..... -20..+80C
k) relative humidity............... ...20..90%

1) nominal relative NUMLAILY. ........cocuiiiii et 40..60%
m) altitude (above sea level).... ..<2000 m
N)  lECHIC fIELA. ..o eree e mnene e sne e e ] max 3 V/m

0) quality Standard,.........cccueiiiiiiereee e design and manufacturing are 1ISO 9001 compliant

p) the product meets the EM@rexgents according.to........ccoocveevvvieeeeeneennennd EN 61324 andEN 61328-2

8.2 Additional data
Thresholds for triggering NOISE LED for sinusoidal current of 50 Hz

F >5A
FS2 >5A >3.3A| >25A
FSX3 | >3.5A] >1.7A[ >1.2A[ >09A

Additional uncertainty of the electrodes determined for MRU-200/MRU-200-GPS

Re R4,Rs Additional uncertainty caused by the electrodes:\fo28 V [%]
RO500 ¥O0mmd Within the basic uncertainty
0.00( R>500 Y R RZ s 1 ..
é63.99 R>500 Y |°¢( Q00+ —— BGA0°+(1+—) R, AAC0Y)
RsandRs> 5 0 0 R +10° Re (R, +200 Re
RO1 kVYsOdnd Within the basic uncertainty
Rl kY d 2
>3.99 Re1 kY d°(T5 _&00+— M BA0®+R, 20A0Y)
RiandR>1 kY Rs+10° Re R, +200
Re R+,Rs Additional uncertainty caused by the electrodes\foi50 V [%]
RO500 ¥O0mmd Within the basic uncestaint
0.00( R>500 Y R RZ s 1 ..
63.99 R>500 VY [°( 200+ — BGA0°+(1+—) R, AAC0Y)
RsandRs> 5 0 0 R +10° Re (R, +200 Re
RO1 kVYsOdnd Within the basic uncertainty
R>1 kY g 2
>3.99  £D1 kv d° (R _moor— M BAg®+R, A5A0%)
RiandR>1 kY Rs+1Cf Re R, +200
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9 Accessories

The current list of accessories can be found on the manufacturer's website.

9.1 Standard accessories

1 Adapter ERP-1
1 3 AA batteries
1 User manual

9.2 Optional accessories

1 Flexible clamps FSX-3 - WACEGFSX30KR
1 Flexible clamps FS-2 - WACEGFS20KR

1 Hard case XL8 - WAWALXLS8

1 Case M6 — WAFUTM6

9.3 Sales sets

1 Adapter ERP-1 — WAADAERP1
1 Adapter ERP-1 with flexible clamps FS-2 and case — WAADAERP1V2
1 Adapter ERP-1 with flexible clamps FSX-3 and case - WAADAERP1V3

10 Manufacturer

The manufacturer of the device and provider of guarantee and post-guarantee service:

SONEL S.A.
Wokulskiego 11
58-100 Swidnica
Poland
tel. +48 74 858 38 60
fax +48 74 858 38 09
E-mail: export@sonel.pl
Web page: www.sonel.pl

NOTE!

A

Service repairs must be performed only by the manufacturer.

ERP-1 — USER MANUAL
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11 Laboratory services

SONEL Testing and Calibration Laboratory has been accredited by the
Polish Center for Accreditation (PCA) - certificate no. AP 173.

PCA

1,

SN | M
Laboratory offers calibration for the following instruments that are used i]a\eg—/m
for measuring electrical and non-electrical parameters. ’///—\/;\\\\\C >0<L
KRR

WZORCOWANIE

o METERS FOR MEASUREMENTS OF ELECTRICAL PARAMETERS
voltage meters, AP 173
current meters (including clamp meters),

resistance meters,

insulation resistance meters,

earth resistance and resistivity meters,

RCD meters,

short-circuit loop impedance meters,

power quality analyzers,

portable appliance testers (PAT),

power meters,

multimeters,

multifunction meters covering the functions of the above-mentioned instruments,

[eNeNelNeolNeoNeoNeNeoNoNoNeNol

e ELECTRICAL STANDARDS
0 calibrators,
0 resistance standards,

o METERS FOR MEASUREMENTS OF NON-ELECTRICAL PARAMETERS
O pyrometers,
0 thermal imagers,
0  luxmeters.

The Calibration Certificate is a document that presents a relation between the calibration standard of
known accuracy and meter indications with associated measurement uncertainties. The calibration
standards are normally traceable to the national standard held by the National Metrological Institute.

According to ILAC-G24 , Gui delines for determination of c a
ments”, SONEL S. A. recommends periodical metrol o
tures no less frequently than once every 12 months.

For new instruments provided with the Calibration Certificate or Validation Certificate at the factory, re-
calibration should be performed within 12 months from the date of purchase, however, no later than
24 months from the date of purchase.

i? ATTENTION!

The person performing the measurements should be absolutely sure about the effi-
ciency of the device being used. Measurements made with an inefficient meter can
contribute to an incorrect assessment of the effectiveness of health protection and
even human life.
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SONEL S.A.
Wokulskiego 11
58-100 Swidnica

Poland
o'y
PL GB
+48 74 858 38 00 +48 74 858 38 60
(Biuro Obstugi Klienta) +48 74 858 38 00

fax: +48 74 858 38 09
e-mail: bok@sonel.pl  e-mail: export@sonel.pl

www.sonel.pl
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