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Obr.1:  Pfedni strana pfistroje
Fig. 1: Front tester panel
Fig. 1: Voorzijde van het apparaat
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Obr. 2: Méfeni stejnosmérného napéti
Fig. 2: Direct voltage measurement
Fig. 2: Meten van gelijkspanning | AR e

Obr. 3: Méfeni stfidavého napéti
(méfeni frekvence)

Fig. 3: Alternating voltage
measurement (frequency

AUTO SENSE
ac

Inn
measurement) " '. " . \
Fig. 3: Meten van wisselspanning i
(frequentiemeting)

Obr.4:  Méfeni stejnosmémého /
stfidavého proudu (méfeni
frekvence)

Fig. 4: DC/ AC current measurement
(frequency measurement)

Fig. 4: Meten van gelijkstroom/
wisselstroom (frequentiemeting)

AUTO SENSE
ac
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Obr.5:  Meéfeni odporu / diod /
prozvanéni bzuc¢akem

Fig. 5: Resistance measurement/ diode
test/ continuity test with buzzer

Fig. 5: Weerstandsmeting/ dioden-/
doorgangscontrole met zoemer

Obr.6:  Méfeni kapacity
Fig. 6: Capacity testing
Fig. 6: Capaciteitsmeting

Obr.7a:  Jednofézovy spotfebic N-
Fig.7a:  Single-phase load
Fig. 7a: ~ Consument enkelfasig
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Obr. 7b:
Fig. 7b:
Fig. 7b:

Obr. 7c:
Fig. 7c:
Fig. 7c:

Obr. 8:
Fig. 8:
Fig. 8:

Trojfézovy spotfebi¢ bez
nulového vodice (N)
Three-phase load without
neutral conductor (N)
Consument driefasig zonder
nulleider (N)

W=W1+W2

Trohfazovy spotfebic s nulovym

vodicem (N) w=w1 +I\_I¥Z+W3
Three-phase load with neutral
conductor (N) -

Consument driefasig met
nulleider (N)

Indikace sledu fazi L1
Phase sequence indication o "
Draaiveldrichting informatie i

—
-,
"l
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Obr. 9:

Fig. 9:

Fig. 9:

Obr. 10:
Fig. 10:
Fig. 10:

Obr. 11:
Fig. 11:
Fig. 11:

Méfeni proudu s flexibilnim
stfidavym proudovym
transforméatorem BENNING Qo sense
CFlex 1

Current measurement with the
flexible AC current transformer
BENNING CFlex 1
Stroommeting met behulp

van een flexibele AC-
stroomtransformator BENNING
CFlex 1

Indikator napéti
Voltage indicator
Spanningsindicator

Vyména baterii
Battery replacement
Vervanging van de batterij
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Navod k obsluze
BENNING CM 12

Digitalni klestovy multimetr TRUE RMS k:
- meéfeni stejnosmeérného / stfidavého napéti
- méfeni stejnosmérného / stfidavého proudu
- méfeni odporu
- méfeni diod / prchodu (prozvanéni)
- méfeni kapacity
- méfeni frekvence
- méfeni ¢inného vykonu
- méfeni Uciniku (cos fi)
- indikace sledu fazi

Obsah

1. Pokyny pro uzivatele

2. Bezpecnostni pokyny

3. Obsah dodavky

4. Popis pristroje

5. Funkce digitalniho klestového multimetru
5.1 VSeobecné informace

5.2 Rezim AUTO SENSE

5.3 Funkce tlacitek

5.4 Funkce menu

5.5 Funkce dataloggeru LOG

5.6 Pamétova funkce MEM

5.7 Prenos dat do smartphonu/tabletu

6. Podminky okoli

7. Elektrické udaje

8. Méreni s pristrojem BENNING CM 12
9. Udrzba

10. Technicka data méficiho pfislusenstvi
11. Ochrana zivotniho prostredi

1. Pokyny pro uzivatele
Tento navod k obsluze je uréen pro

- odborné pracovniky v elektrotechnice
- osoby poucené v oboru elektrotechniky

BENNING CM 12 je uréen k méfeni v suchém prostiedi. Nesmi se pouzivat
v elektrickych obvodech se jmenovitym napétim vy$sim nez 1000 V AC/ DC
(blizsi informace v odstavci 6. ,Podminky okoli*). V navodu k obsluze a na
pfistroji BENNING CM 12 se pouzivaji nasledujici symboly:
. Prikladani kolem NEBEZPECNYCH AKTIVNICH vodi&i nebo odnimani
je povoleno.

Varovanim pfed nebezpecim urazu elektrickym proudem!
A Je pred upozornénimi, které je tfeba respektovat, aby se vylougilo
nebezpedi Urazu elektrickym proudem.

Pozor, fidte se dokumentaci!
A Symbol udava, Ze je tfeba respektovat upozornéni v navodu, aby se
vylougilo nebezpecéi Urazu elektrickym proudem.

@ Tento symbol na pfistroji BENNING CM 12 znamend, zZe
BENNING CM 12 ma ochrannou izolaci (tfida izolace Il).

CE Tento symbol na pfistroji BENNING CM 12 znamena, Ze
BENNING CM 12 je v souladu se smérnicemi EU.

| | Tento symbol znamena vybité baterie.

-H- Tento symbol oznacuje ,zkousku diod".

)))) Tento symbol oznacuje ,méfeni prichodu® (prozvanéni).
Bzucak slouzi k akustické signalizaci.

—|e Tento symbol oznacuje ,méreni kapacity”.

=== (DC) Stejnosmérné napéti nebo proud.

11/ 2019 BENNING CM 12 7



EST Praha, dodavatel méficich pfistrojii znacky Benning v GR, www.est-praha.cz @

A (AC) Stfidavé napéti nebo proud.

—é— Zem (Napéti proti zemi).

2. Bezpecnostni upozornéni

Pristroj je vyroben a vyzkousen podle

DIN VDE 0411 &ast 1/EN 61010-1

DIN VDE 0411 &ast 2-032/EN 61010-2-032

DIN VDE 0411 ¢ast 2-033/EN 61010-2-033

DIN VDE 0411 ¢ast 031/EN 61010-031

a opustil zavod v bezpeénostné-technicky bezvadném stavu.

Aby tento stav zUstal zachovan a byl zajistén bezpeény provoz, musi uzivatel
respektovat pokyny a upozornéni obsazené v tomto navodu.

Nespravné chovani a nerespektovani upozornéni mohou zpusobit vazna zranéni
nebo smrt.

A

A

A

Zvlastni opatrnost pfi paci s holymi vodi¢i nebo svorkami
hlavniho napajeni. Dotyk s vodi¢éi muze zpuUsobit uGder
elektrickym proudem.

Pristroj se smi pouzivat pouze v el. obvodech prepétové tridy
Il s vodic¢i s max. 1000 V proti zemi nebo prepétové tridy IV
s 600 V proti zemi.

K tomu je tieba pouzit vhodné mérici kabely. Pfi méreni v kate-
gorii lll nesmi byt vodiva méfici $picka kabelu delSi nez 4 mm.
Pred mérenim v kategorii lll je nutné na kontaktni $picky nasa-
dit pfilozené nastréné krytky oznacené CAT Il a CAT IV. Toto
opatieni slouzi bezpecnosti uzivatele.

Respektujte, ze prace na castech a zafizenich pod napétim
je nebezpeéna. Jiz napéti od 30 V AC a 60 V AC muze byt pro
¢lovéka zivotu nebezpecné.

Pro snizeni rizika, méfte dané napéti vzdy nejdfive bez dol-
nopasmové propusti (bez omezeni vyssich frekvenci), abyste
rozpoznali nebezpecné napéti.

Pred kazdym uvedenim do provozu zkontrolujte, jestli pristroj
a kabely nejsou poskozené.

Predpokladame-li, Ze uz neni mozny bezpecny provoz, musime pfistroj vyradit
z provozu a zajistit jej proti neumysinému pouziti.

Predpoklada se, Zze bezpeény provoz uz neni mozny,

- kdyz pfistroj nebo méfici kabely jsou viditéIné poSkozené,
- kdyz pfistroj nefunguije,

- po del$im skladovani za nepfiznivych podminek,

- po naro¢né preprave,

- kdyz pristroj nebo méfici kabely jsou vihké.

A

A

Pro vylougeni rizika

- nedotykejte se holych Spi¢ek méri

- méfici kabely zastréte odpovid
oznacenych méficich zdifek d
multimetru.

ich kabel,
im zpusobem do
alniho klest'ového

Cisténi:
Pouzdro pristroje pravidelné otirejte na sucho hadfikem s éisti-
cim prostiedkem. Nepouzivejte lestidla ani rozpoustédla.

11/ 2019
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3. Obsah dodavky

K obsahu dodavky pfistroje BENNING CM 12 pati:
3.1 1 ks BENNING CM 12,
3.2 1 ks bezpec¢nostniho méficiho kabelu, éerveny (L = 1,4 m),
3.3 1 ks bezpec¢nostniho méficiho kabelu, ¢erny (L = 1,4 m),
3.4 1 ks kompaktni ochranné brasny,
3.5 6 ks 1,5 V mikrobaterii (AAA/ IEC LR03) zaloZenych v pfistroji,
3.6 navod k obsluze.

Upozornéni na optimalni pfislusenstvi:
- Flexibilni klestovy stfidavy proudovy transformator BENNING CFlex 1 (Obj.
€. 044068)

Rozsah stfidavého proudu: 30 A/ 300A/ 3000 A

Upozornéni na dily podléhajici opotfebeni:

- BENNING CM 12 je napajen 6 ks vestavénych 1,5 V mikrobaterii (AAA/ IEC
LRO3).

- VySe uvedené bezpecnostni méfici kabely (zkousené pfislusenstvi, Cislo te-
stu 044145) odpovidaji CAT Il 1000 V/ CAT IV 600 V a jsou schvaleny pro proudy
do 10 A.

4. Popis pristroje
Viz obr. 1:  Pfedni strana pfistroje

Zobrazovaci a ovladaci prvky na obr. 1 se oznacuji nasledovné:

@ Méfici klesté, k obejmuti jednozilového vodice, kterym protéka proud,

@ Nalitek na méficich klestich chrani pfed dotykem vodice

© LED (Eervend) pro indikaci napéti a zkousku prichodnosti (prozvanéni)

@ Otviraci pagka, pro otvirani a zavirani proudovych klesti, k aktivaci méficich
mist a osvétleni displeje.

© Otoény prepinag, pro volbu méficich funkci,

@ Tlagitko Bluetooth®, k aktivaci rozhrani Bluetooth

@ Tlagitko RANGE, prepinani automatického/ruéniho provozu

© Tlagitko MODE, volba méfici funkce/druhé funkce

© Tiagitko HOLD/ZERO, ukladani naméfenych hodnot pfip. ZERO pro nasta-

veni nuly (ADC)

@ Digitalni displej, pro naméfenou hodnotu, zobrazeni sloupkového grafu
a signalizaci pfekro¢eni méficiho rozsahu,

@ Signalizace polarity,

@® Signalizace stavu baterii,

@® Tlagitkovy kurzor, pro navigaci v menu, nahoru/dolu/ <@, doprava/», dole-
va/«

@ Tlagitko OK/ENTER, vybér funkce

(5]

(6]

Zdirka COM, Zditka pro méfeni napéti, odporu, frekvence, kapacity, zkousku
prachodnosti (prozvanéni) a zkousku diod,

Zditka + (kladna'), pro V, Q, Hz, yF

") K ni se vztahuje automaticka signalizace polarity pro stejnosmémy proud a napéti.

5. Funkce digitalniho klestového multimetru

5.1 VSeobecné informace

5.1.1 Digitalni displej @ je realizovan jako &tyfmistny z tekutych krystalt

s vyskou &islice 14 mm a desetinnou ¢arkou. Nejvyssi zobrazovana ho-

dnota je 9999. Osvétleni displeje se zapne na 15 s, jakmile se pfistroj

aktivuje otoénym prepinacem @, libovolnym tlagitkem nebo otviraci

packou @.

Zobrazeni sloupkového grafu se sklada ze 60 segmentu.

Signalizace polarity @ funguje automaticky. Signalizuje se jen polarita

oproti nadefinovani zdifek znaménkem ,-*.

5.1.4  PrekroCeni rozsahu se signalizuje jako ,0L“ nebo ,- OL“ a Castecné
i akusticky.
Pozor, pfi pretizeni neni zadna signalizace ani varovani! Prekroceni
bezpecnych dotykovych napéti (> 60 V DC/ 30 V AC rms) signalizuje
pridavny blikajici symbol ,(#)".

5.1.5 BENNING CM 12 potvrzuje kazdy stisk tlacitka akustickym ténem. Ne-
platny stisk tlacitka je signalizovan dvojitym ténem.

5.1.6  Méfici vykon pristroje BENNING CM 12 je 3 méfeni za sekundu (s) pro
digitalni disple;j.

5.1.7 BENNING CM 12 se zapina / vypina oto&nym pFepinaéem @. Poloha pfi
vypnuti ,OFF*.

5.1.8 BENNING CM 12 se po cca 15 min automaticky vypina (APO, Auto-
Power-Off). Zapne se znovu, kdyz oto¢ime prepina¢ z polohy ,OFF*.
Vypinani Ize deaktivovat (viz odstavec 5.1.9).

11/ 2019 BENNING CM 12 9
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5.1.9 BENNING CM 12 ma moznost individudlniho nastaveni. Ke zméné
nastaveni stisknéte jedno z nasledujicich tladitek a soucasné zapnéte
BENNING CM 12 oto&enim piepinace z polohy ,OFF*.

Tlagitko kurzor ®

5 Dotaz na verzi softwaru.
nahoru/dolt <:

o | Vypnuti funkce APO (vypnuti aut.
Tlatitko OK/ENTER @ vypinani). Signalizace ,AoFF*.
Vypnuti osvétleni displeje.

Tlagitko Cursor @ links «: Signalizace ,LoFF*,

Tlagitko HOLD ©: Rozsviceni vSech symboll displeje.

5.1.10 Teplotni soucinitel naméfené hodnoty: 0,2 x (udana presnost méfeni)/
°C < 18 °C nebo > 28 °C, vztaZzeno na hodnotu pfi referenéni teploté
23 °C.

5.1.11 BENNING CM 12 je napajen Sesti 1,5 V mikrobateriemi (AAA/ IEC
LRO3).

5.1.12 Signalizace baterie @ ukazuje vzdy zbytkovou kapacitu baterie pomoci
max. 3 segmentu. Pfi zapnuti se ukaZze stav baterie ,Full“ (piny), ,HALF*
(polovi¢ni) nebo ,Lo* (nizky).

Jakmile vSechny segmenty v symbolu baterie zmizi a symbol
A baterie blika, ihned vyménte baterie za nové, abyste zabranili
riziku vilvem chybného méreni pristroje.

5.1.13 Zivotnost baterie (alkalické baterie) je cca 50 h (bez podsviceni a Blue-
tooth®)

5.1.14 Rozméry pfistroje:
(D xS xV) =243 x 103 x 55 mm
Vaha pfistroje:
540 g s bateriemi

5.1.15 Nejvetsi otevieni klesti: 33 mm

5.1.16 Dodané bezpecnostni méfici kabely jsou uréeny vyslovné pro jmenovité
napéti a jmenovity proud pfistroje BENNING CM 12.

5.1.17 BENNING CM 12 podporuje bezdratovy pienos dat pomoci Bluetooth®
4.0 Standard na pfistroj Android nebo I0S (smartphone/ tablet).

5.2 Rezim AUTO SENSE

V poloze otoéného piepinace VT, AT a W zvoli rezim AUTO SENSE au-
tomaticky spravny méfici rozsah a zapojeni (AC nebo DC). Podle toho, ktera
slozka prevazuje, zobrazi se naméfena hodnota jako AC nebo DC. Tlacitkem
MODE @ Ize zpUsob zapojeni (AC, DC, AC+DC) a dal$i funkce k tomu navolit
pfimo. Del$im stisknutim tlacitka (2 s) se zase zapne rezim AUTO SENSE.

5.3 Funkce tlacitek

Kazdy stisk tlacitka je potvrzen akustickym signalem. PFi neplatné volbé se ozve
dvojity ton.

5.3.1  Tlacitko Bluetooth® @ aktivuje rozhrani Bluetooth® pii sou¢asném roz-
sviceni symbolu na LCD displeji ®.

53.2 Tlagitko RANGE @ slouzi k manualnimu pfepinani rozsaht pfi
sou¢asném zhasnuti symbolu ,AUTO" na displeji. Del$im stiskem tlacitka (2 s)
se zvoli automaticka volba rozsahu (zobrazeni ,AUTO").

5.3.3 Tlacitko MODE @ voli druhou, tfeti, ¢tvrtou nebo patou funkci polohy
otoéného prepinace:

Poloha otocného prepinace: Druhaltreti funkce: Ctvrtalpata funkce:
V (AUTO SENSE) AC/IDC AC+DC
A (AUTO SENSE) AC/IDC AC+DC
W (AUTO SENSE) AC/IDC PF/RST
Q » >+

11/ 2019 BENNING CM 12 10
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Delsim stiskem tlacitka (2 s) MODE @ se voli funkce AUTO SENSE.

5.3.4  Tlagitko HOLD/ZERO @ ma dvé funkce:
Funkce tlacitka HOLD:
Stiskem tlagitka HOLD/ZERO @ se uklada vysledek méfeni. Na disple-
ji @ se rozsviti symbol ,HOLD*. Pokud naméFena hodnota stoupa nad
uloZenou hodnotu, signalizuje se tato zména blikajicim displejem a aku-
sdtickym tonem. (Funkce VT, AT, W= a ). Opétny stisk tlacitka
prepne zpét do méficiho rezimu.
Funkce tlacitka ZERO:
K nastaveni nuly pfi méfeni proudu (funkce AT s AUTO SENSE, DC
a AC+DC). Odpojte pfistroj BENNING CM 12 od vSech vodic¢u a stisk-
néte tladitko HOLD/ZERO @ na 2 s, aZz se nakratko rozsviti symbol
LZERO".

5.3.5 Tlagitka Cursor @ (nahoru / dolu/ <, doprava/», doleva/ <) slouzi
k volbé funkci v menu na LCD displeji (.

53.6 Tlagitkem OK/IENTER @ potvrzujete vybranou funkci.

5.4 Funkce menu

Tlagitky Cursor @ Ize volit funkce, které jsou na LCD dipleji @ rozsviceny. Zvo-
lena funkce se zobrazi blikajicim symbolem. K zahajeni funkce stisknéte tlacitko
OK/ENTER @ a symbol se zobrazi s podtrzitkem. K ukonéeni funkce stisknéte
tlagitko OKIENTER @ na 2 s.

MMA Hz HFR A~ [ MEM LOG
A-SAVE SAVE LOAD CLR RATE

54.1  Funkce MMA (ukladani max., min. a stfedni hodnoty)
Tlagitky Cursor @ zvolte funkci ,MMA" a stiskem tlacitka OK/IENTER
® spustte méfeni. Funkce MMA zachycuje a automaticky uklada
nejvy$si naméfenou hodnotu (MAX), nejnizsi naméfenou hodnotu (MIN)
a stfedni hodnotu (AVG) dané fady méreni. Stiskem tlacitka OK/IENTER
@ se rozsviti sou¢asna hodnota na LCD displeji @. Delim stiskem
tlagitka (2 s) OKIENTER @ se vratime k normalnimu rezimu.

5.4.2 Funkce Hz (méfeni frekvence)
Oto&nym piepinatem @ a tlacitkem MODE @ zvolte funkci méFeni V AC
nebo AAC. Tlagitky Cursor @ zvolte funkci ,Hz" a stiskem tlagitka OK/
ENTER @ spustte méfeni. Stiskem tlagitka OK/IENTER @ se vratime
zpatky do norméiniho rezimu.

5.4.3 Funkce HFR (potlaceni vyssich frekvenci)
Oto&nym piepinatem @ a tlacitkem MODE @ zvolte funkci méFeni V AC
nebo AAC. Tlacitky Cursor @® zvolte funkci ,HFR" a stiskem tlagitka OK/
ENTER @ spustte méfeni.
Funkce HFR slouzi k pfipojeni dolnopasmové propusti (potlaceni
vysSich frekvenci) k funkcim V AC a A AC, abychom odfiltrovali
vysokofrekvenéni impulzy, napfiklad u taktovacich motorovych pohond.
Symbol ,HFR" na LCD displeji ®. Hrani¢ni frekvence (- 3 dB) filtru je fg
= 1000 Hz. PFi dosazeni hrani¢ni frekvence fg je zobrazovana veli¢ina
niz8i o soucinitel 0,707 nez skuteéna hodnota bez filtru. Stiskem tlacitka
OK/ENTER @ se vratime do normalniho rezimu.

11/ 2019 BENNING CM 12 1"



EST Praha, dodavatel méficich pfistrojii znacky Benning v GR, www.est-praha.cz @

bez HFR (bez dolni propusti) s HFR (s dolni propusti)

Abyste vyloucili jakékoliv ohrozeni, méite dané napéti vzdy
nejdrive bez dolnopasmové propusti (bez potlaceni vyssich
frekvenci), abyste rozpoznali nebezpeéné napéti.

544 JX[‘N Funkce PEAK HOLD (ulozeni $pi¢kové hodnoty)
Otocnym tlacitkem @ a tlacitkem MODE @ zvolte funkci méfeni V AC
nebo AAC. Tlagitky Cursor @ zvolte funkci /Y
Funkce méreni V AC:
Stiskem tlagitka OK/ENTER @ spustte mé&Feni.
Funkce méfeni AAC:
Stiskem (2 s) tlagitka OK/IENTER @ spustte méfeni.
Funkce PEAK HOLD (ulozeni $pickové hodnoty) vyhodnoti a ulozi ho-
dnotu ,PEAK MAX/ ,PEAK MIN* nadispleji @. Hodnota ,PEAK MAX"/
LPEAK MIN“ se vyvola tlacitkem OK/ENTER @. Delsim stiskem tlagitka
(2 s) OKIENTER @ se vratime do normalniho rezimu.
545 "\I‘N Funkce INRUSH (méreni spinaciho proudu)
Otocnym prepinatem @ a tlatitkem MODE @ zvolte funk-
ci méfeni A AC. Pomoci tladitek Cursor @ zvolte funkci
Stiskem tlacitka OK/IENTER @ spustte méfeni.
U funkce INRUSH (méfeni spinaciho proudu) se po vzniku spinaciho
proudu na 100 ms spusti méreni. Zobrazi se pak efektivni hodnota
(RMS) zjisténa v tomto &asovém Useku. Stiskem tlagitka OK/IENTER @
se vratime do normalniho rezimu.
Spoustéci proud: (> 1A, v rozsahu 100 A, > 10 Av rozsahu 600 A)
Al
m 10,04
|’\ ]l |f
008 | ||||| r|ln||nlq
|| RTRTRILA AR
LUV ®
- -
Motor  Spoust  Motor Cas
VY| ZAP
54.6 @ Funkce THD (celkové harmonické zkresleni)
Oto&nym piepinatem @ a tlacitkem MODE @ zvolte funkci méFeni V AC
nebo AAC. Tlagitky Cursor @ zvolte funkci ,,m a stiskem tlacitka OK/
ENTER @ spustte méfeni. (Zobrazeni ,THD" a ,,rdy ).
K posouzeni kvality sité Ize Zjistit celkové harmonické zkresleni THD (%)
a zkresleni jednotlivych vy8Sich harmonickych h01 az h25 (%):
11/ 2019 BENNING CM 12 12
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efekt. hodnota (RMS) vSech vyssich harmonickych*
THD = - - — x 100 %
efekt. hodnota (RMS) zakladni harmonické
efekt. hodnota (RMS) jednotlivych (n-tych) vys. harmonickych*
= x 100 %

efekt. hodnota (RMS) zékladni harmonické
* az do 25. vy$si harmonické

=
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5.5 Funkce dataloggeru ,LOG*
Funkce dataloggeru ,LOG“ umozZiiuje automatické ukladani meéfené fady
s preddefinovanym intervalem az do 9999 naméfenych hodnot. Méfici interval
Ize nastavit od 1 s do 600 s. Namérené hodnoty Ize precist na displeji nebo
pretahnout pomoci Bluetooth® k dal$imu zpracovani.

Tlagitky Cursor @ zvolte funkci ,LOG" stiskem tlacitka OK/IENTER @ oteviete
menu ,LOG".

Tlagitky Cursor ® muzete zvolit nasledujici podfazena menu:

Tlagitko OKIENTER @ zahajuje funkci dataloggeru ,LOG". Pfi
dal$im stisku tlagitka OK/IENTER @ se ukladani hodnot ukongi.

SAVE Upozornéni:
Kazdy dalSi start maze ulozené namérené hodnoty v datalog-

geru. (LOG).

Tlagitko OK/IENTER @ otvira uloZené naméfené hodnoty
z datenloggeru. Tlagitky Cursor @ (doprava/», doleva/<()
se vyvolava &islo pamétového mista na displeji @. Tlagitko
RANGE @ prepina mezi éislem pamétového mista a ulozenou
naméfenou hodnotou. Preruseni je tladitkem OK/IENTER @.

LOAD
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Tlagitko OK/IENTER @ umoziuje nastaveni vzrokovaci frek-
vence, ktera definuje dobu mezi dvéma méfenimi. Tladitky
Cursor @® (doprava/P, doleva/«) se nastavuje interval 1 s aZ
600 s.

Potvrzeni je tlagitkem OK/IENTER @.

Odchylka ¢asovace (Timers) za hodinu €ini méné nez 3 s.

RATE

Tlacitky Cursor @® zvolte funkci ,LOG* a stiskem tladitka OKIENTER @ menu
,LOG" opustite.

5.6 Funkce paméti ,MEM*

Funkce paméti ,MEM“ umoziiuje automatické a manualni ukladani fad méfeni
az s 1 000 naméfenych hodnot. Naméfené hodnoty Ize pozdéji precist na dipleji
nebo prenést pomoci Bluetooth® k dal§imu zpracovani.

Tlagitky Cursor ® zvolte funkci ,MEM* a stisknéte tlacitko OK/IENTER @ pro
otevieni menu ,MEM".

Tlagitky Cursor ® muZete zvolit nasledujici podfizena menu:

Tlagitko OK/IENTER @ zahajuje automatické ukladani
naméfenych hodnot ,A-SAVE" pro méreni napéti a odporu.
Jakmile se na méficich hrotech objevi stabilni méfena hodno-
ta, zazni signal a namérena hodnota se automaticky ulozi do
pameéti. Spojte bezpecnostni mefici kabely s dalSim méficim
A-SAVE mistem pro ulozeni dal$i hodnoty do paméti. Tlacitkem
RANGE @ Ize vyvolat poget naméfenych hodnot v paméti.
Prerusenti je tlagitkem OK/IENTER (. Namé&Fené hodnoty pod
5 % méficiho rozsahu se neindikuji.
Upozornéni:
Kazdy dalSi start maze ulozené namérené hodnoty v paméti
(MEM).

Kazdy stisk tladitka OK/IENTER @ uklada do paméti jed-
nu naméfenou hodnotu. Tlagitko RANGE @ ukazuje pocet

SAVE naméfenych hodnot a pfi dal§im stisku prepne zpét do
pamétového rezimu. PreruSeni je delSim stiskem tlacitka(2 s)
OK/ENTER @.

Tlagitko OK/IENTER @ otvira uloZené naméfené hodnoty
z paméti. Tladitky Cursor @ (doprava/», doleva/«)se na dis-

LOAD plej vyvola &islo pamé&tového mista. Tlagitko RANGE @ pFepina
mezi Eislem pamétového mista a ulozenou naméfenou hodno-
tou. Pferuseni je tladitkem OK/ENTER @.

Stisknéte tlacitko OK/IENTER @ pro otevieni rezimu CLR.
Tlagitko OKIENTER @ maze vSechny uloZené naméfené hod-

CER noty v paméti (MEM). PreruSeni je del$im stiskem (2 s) tlacitka
OK/ENTER @.
Funkce MMA muzZe byt vyvolana jediné po ukondeni funkce
MMA A-SAVE.
(MAX/MIN) Tlagitko OK/IENTER @ otvira max. hodnotu (MAX) a min.

hodnotu (MIN) mérené fady. PreruSeni je delSim stiskem
(2 s) tlagitka OK/IENTER @.

Tlacitky Cursor @® zvolte funkci ,MEM* a stisknéte tlacitko OKIENTER @ pro
opusténi menu ,MEM".

5.7 Prenos dat do smartphonul/ tabletu
BENNING CM 12 ma rozhrani Bluetooth® Low Energy 4.0, aby bylo mozné
naméfené hodnoty prenaset bezdratové v redlném Case na pfistroj Android nebo
108.
Potfebna aplikace APP ,BENNING MM-CM Link" je na Google Playstore a App
Store.
Aplikace APP ,BENNING MM-CM Link* ma mj. nasledujici funkce:

- Zobrazeni naméfenych hodnot v realném case a ukladani jako

soubor csv.

- Stazeni dataloggeru LOG (max. 9.999 hodnot) a paméti MEM (max.
1.000 hodnot) z pfistroje BENNING CM 12.
K aktivaci rozhrani Bluetooth® stisknéte tlagitko Bluetooth® @ na BENNING CM
12 (symbol ﬂ blika). Jakmile je navazano spojeni Bluetooth®, symbol se
trvale rozsviti.
Dosah ve volném prostoru: cca 10 m
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6. Podminky okoli
- BENNING CM 12 je uréen pro méfeni v suchém prostiedi,
- Barometricka vy$ka pro méfeni: max. 2222 m,
- Prepétova / Instalaéni kategorie: IEC 60664-1/ IEC 61010-1 — 600 V kate-
gorle 1V; 1000 V kategorie IlI,
Stupeni znecisténi: 2,
- Kryti: IP 30 (DIN VDE 0470-1 IEC/ EN 60529)
3 - prvni &islice: ochrana proti pfistupu k nebezpe¢nym ¢astem a ochrana
proti pevnym télesim > 2,5 mm praméru
0 - druha &islice: bez ochrany proti vodé,
- Pracovni teplota a relativni vihkost:
P¥i pracovni teploté 0 °C az 30 °C: relativni vihkost nizsi nez 80 %,
P¥i pracovni teploté 31 °C az 40 °C: relativni vihkost nizsi nez 75 %,
P¥i pracovni teploté 41 °C az 50 °C: relativni vihkost nizsi nez 45 %,
Skladovaci teplota: BENNING CM 12 Ize skladovat pfi teplotach
- 10 °C az + 50 °C (vlhkost 0 az 80 %). Pfi tom je tfeba vyjmout z pfistroje baterie.

7. Elektrické udaje
Poznamka: Presnost méfeni se udava jako soucet
- relativniho podilu naméfené hodnoty a
- poctu digith (tj. Ciselnych krok( posledniho mista).
Presnost méreni plati pfi teplotach 18 °C az 28 °C a rel. vlhkosti do 80 %.

7.1 Napétové rozsahy
Ochrana proti pfepéti: 1000 Vacioc

Funkce Rozsah Rozliseni Pfesnost méfeni '
VAC 99,99V 10mV + (5,0 % namérhodnoty + 5 digit), 15 Hz - 50 Hz
999,9V 01V + (1,0 % namét-hodnoty + 5 digit), 50 Hz - 500 Hz
+ (5,0 % namér.hodnoty + 5 digit), 15 Hz - 50 Hz
VAC (HFR) gg:g x 1[? 1”‘\)’ + (1,0 % naméfhodnoty + 5 digit), 50 Hz - 60 Hz
’ : (5,0 % namé.hodnoty + 5 digit), > 60 Hz - 400 Hz
vDC Y| WY + (07 % nam hodnoty + 2 digi)

999,09V 01V

"' Rozsah VAC pod 1.000 digit plus 3 digit
Rozsah VDC pod 1.000 digit plus 6 digit
Vstupni odpor: 3,5 MQ, < 100 pF

Dodateéna specifikace:
Naméfena hodnota se ziskdva a zobrazuje jako skute¢na efektivni hodnota
(TRUE RMS). VoliteIné zapojeni: AC nebo AC+DC. Pfi zapojeni AC+DC se musi
secit udaje presnosti pro VAC + VDC. Pfi nesinusovych tvarech kfivky (50 Hz/
60 Hz) bude zobrazena hodnota nepresnéj$i. Dodate¢na chyba pro nasleduijici
crest faktory:

Crest faktor od 1,4 do 2,0 dodate¢na chyba + 1,0 %

Crest faktor od 2,0 do 2,5 dodatecna chyba + 2,5 %

Crest faktor od 2,5 do 3,0 dodate¢na chyba + 4,0 %

Crest faktor 3 @ 460 V, 280 A

Crest faktor 2 @ 690 V, 420 A
HFR potlaceni vyssich frekvenci (dolni propust):

Hraniéni frekvence (- 3 dB): 1000 Hz

Tlumeni: cca - 18 dB
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7.1 /Y Funkce PEAK HOLD (ukladani $pickové hodnoty)

Funce Rozsah Rozliseni Presnost méfeni
1400V 0,1V

VAC +3 % + 15 digit (50 Hz - 400 Hz)
1400 V 1V

Pfesnost méfeni specifikovana pro sinusové kfivky > 5 V_ opakujici udalosti.
Pravouhla kfivka nespecifikovana.

7.2 Proudové rozsahy

Funkce Rozsah RozliSeni Presnost méfeni Ochrana
proti
pretizeni
9 g - n
010A-9999A  10mA +5,0 % + 5 digit, (15 Hz - 50 Hz)

AAC 1% + 5 digit (50 Hz - 60 Hz) 1
G O1A  94%+5 digit (> 60 Hz - 400 Hz) 1
5,0 % +5 digh, (15 Hz- 50 Hp) 1
Anc(HrR) OTOA SR MR g0+ agi (30 Hz-s0kg 1 P0A
: : +54%+5 digt (> 60 Hz - 400 Ha) 1
ADC 99.99A 10 mA £19%+02A
5999A 01A £19% +5 digit "

I Méfici rozsah pod 1.000 digit: dodate¢né 5 digit
Chyba polohy: + 1 % zobrazované hodnoty
ADC: Vliv teploty a zbytkového magnetismu Ize kompenzovat stiskem tladitka
HOLD/ZERO @ (2 s). Symbol ,ZERO* se rozsviti.

Dalsi specifikace:
Nameéfena hodnota se ziskava a zobrazuje jako prava efektivni hodnota (TRUE
RMS). Volitelné zapojeni: AC nebo AC+DC. Pri zapojeni AC+DC se udaje
o presnousti AAC + A DC s¢itaji. U nesinusovych kfivek (50 Hz/ 60Hz) je zobra-
zovana hodnota nepiesnéjsi. Dodate¢na chyba pro nasleduijici crest faktory:

Crest faktor od 1,4 do 2,0 dodate¢na chyba + 1,0 %

Crest faktor od 2,0 do 2,5 dodate¢na chyba + 2,5 %

Crest faktor od 2,5 do 3,0 dodate¢na chyba + 4,0 %

Crest faktor 3 @ 460 V, 280 A

Crest faktor 2 @ 690 V, 420 A

7.21 M Funkce PEAKHOLD (ukladani $pickové hodnoty)

Funkce Rozsah RozliSeni Pfesnost méfeni
140,0A 01A
AAC +3 % + 15 digit (50 Hz - 400 Hz)
850 A 1A

Presnost méfeni specifikovana pro sinusové kfivky > 5 Aeff opakované udalosti.
Pravouhlé kfivky jsou nespecifikované.

7.2.2 M Funkce INRUSH (méfeni spinacich proudu)

Funkce Rozsah Rozliseni Presnost méfeni
99,99A 0,01A +25%+02A

AAC
5999A 01A +2,5 % + 5 digit

Presnost méreni specifikovana pro sinusové kfivky (50 Hz - 60 Hz).
Integraéni doba: 100 ms
Spoustéci proud: > 1 A, v rozsahu 100 A, > 10 A_; v rozsahu 600 A
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7.3 Rozsahy odport, zkouska prichodu a diod
Ochrana proti pretizeni: 1000 Vacioc

Funkce Rozsah RozliSeni Presnost méreni
999,90 01Q
QOdpor 9,999 kQ 10 +1 % + 5 digit
99,99 kQ 100Q
Prichod 999,90 0,1Q +1 % + 5 digit
Dioda 0,40V-080V 0,01V +0,1V

Max. napéti naprazdno pro odpor a pruchod: ca. 3,0 V

Max. napéti naprazdno pro diodu: ca. 1,8 V

Max. zkratovy proud: cca 0,5 mA

Vestavény bzucak bzuci pfi odporu R mensim nez 30 Q - 100 Q.
Spusténi bzucaku: <100 ms

7.4 Kapacitni rozsahy
Ochrana proti pretizeni: 1000 V,,
Podminky: Kondenzator vybijte a zapojte se spravnou polaritou.

Méici rozsah RozliSeni Presnost méreni
3,999 uF 1nF
39,99 uF 10 nF
+1,9 % + 8 digit
3999 uF 0,1 pF
3999 pF 1 pF

7.5 Frekvenéni rozsahy
Ochrana proti pretizeni: 1000 Vacioc

Meéici rozsah RozliSeni Presnost méreni
20,00 Hz - 99,99 Hz 0,01 Hz
20,0 Hz - 999,9 Hz 0,1Hz +0,5 % + 3 digit
0,020 kHz - 9,999 kHz 1Hz
Min. citlivost:

10 Ve pro rozsah 100 V AC

100 Vefi pro rozsah 1000 V AC

10 Aeff pro 1 rozsah 00 AAC (> 400 Hz nespecifikovano)
100 Aeff pro rozsah 600 AAC (> 400 Hz nespecifikovano)
Namérfené hodnoty pod 10 Hz se nezobrazuiji: 0,0 Hz

7.6 Cinny vykon a Géinik (PF)
Ochrana proti pretizeni: 1000 Vacioc, 600 Aacioc

Funkce MéF. rozsah RozliSeni Presnost méreni
9,999 kw [ 1w
chyba méf. proudu x chyba méf. napéti
WAC/WDC 99,99 kW 10w i
chyba méf. napéti x chyba mér. proudu
599,9 kW 0,1 kw
PF 1,00 0,01 + 5 digit

' Méfici rozsah < 1,000 kW: plus 10 digit
Presnost méfeni specifikovana pro:
W AC: sinusova kfivka, V AC > 10 Vefr, AAC > 5 Aeft, 50 Hz - 60 Hz, PF = 1,00
WDC:VDC>10V,ADC>5A
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7.7 [ll] Funkce THD (celkové harmonické zkresleni)
Funkce Mér. rozsah  RozliSeni Presnost méreni
AAC/VAC 99,9 % 0,1% +3 % + 10 digit

Zkresleni jednotlivé vy$si harmonické

Vyssi harmonické ~ MéF. rozsah  RozliSeni Presnost méreni
HO1 - H12 99,9 % 0,1% +5 % + 10 digit
H13 - H25 99,9 % 0,1% +10 % + 10 digit

Qdaj pod min. citlivosti (< 10 Vefr, < 10 Aef): ,rdy*
Udaj mimo frekvenéni rozsah zakladni harmonické (45 Hz - 65 Hz): ,out.F*

7.8 Mérici vstup flexibilniho proudového ménice AC
Funkce MéF. rozsah (1mVI1A) Presnost méfeni [
AAC 300,0 A/ 3000 A +1 % + 5 digit (50 Hz - 500 Hz) @
+1% + 5 digit (50 Hz - 60 Hz) @

SACHER SR 5% + 5 digit (61 Hz - 400 Hz) @
PEAK-HOLD 420,0 A 4200A +3 %+ 80 digit (50 Hz - 500 Hz)
INRUSH 300,0 A/ 3000A +2% + 10 digit (50 Hz - 60 Hz)®
Frekvence 99,09 Hz/ 999,9 Hz +0,5% + 3 digit (< 500 Hz)
THD 999% +5% + 10 digitt
HO1 - H12 99,9 % +5%+ 10 digit

1l Pfesnost méfeni flexibilniho proudového ménice BENNING CFlex 1 (obj. ¢.
044068) neni zohlednéna.

12l Rozsah méfeni pod 300 digit: plus 3 digit

Bl Spustéci proud: > 1 % méficiho rozsahu

14 Udaj pod min. citlivosti (< 30 Aef): ,rdy*

8. Méreni pristrojem BENNING CM 12

8.1 Priprava méreni

Pouzivejte a skladujte BENNING CM 12 jen pfi udanych skladovacich a teplot-
nich podminkach, vyhybejte se pfimému slunecnimu zareni.

- Zkontrolujte Gdaje jmen. napéti a proudu na bezpecénostnich méficich kabe-
lech. Kabely dodané k pfistroji BENNING CM 12 odpovidaji tomuto pozadavku.

- Zkontrolujte izolaci méficich kabelu. Je-li izolace poskozena, musi se kabely
vyfadit z pouzivani.

- Zkontrolujte kabely na prichodnost. Pokud jsou pferusené, musi se vyfadit
z pouzivani.

- Nez na oto&ném prepinaci @ zvolime jinou funkci, musime odpojit kabely od
méficiho mista.

- Silné zdroje ruseni v blizkosti pfistroje BENNING CM 12 mohou vést k ne-
stabilnimu zobrazeni udaje a chybam méreni.

8.2 Méreni napéti a proudu

A Respektujte max. napéti proti zemi!
Nebezpeci urazu el. proudem!

Nejvyssi napéti proti zemi, které smi byt na svorkach

- svorka COM ®

- svorka+@®

pristroje BENNING CM 12, je 600 VV CAT IV/ 1000 V CAT IIl.

8.2.1  Méfeni napéti

- Oto&nym pFepinatem @ zvolte pozadovanou funkci V3 a tlacitkem MODE
@ zvolte druh zapojeni pfistroje BENNING CM 12.

- Cerny vodi& méficich kabelt spojte se svorkou COM ®

- Cerveny vodi¢ méficich kabelti spojte se svorkou + @.

- Meérici kabely pfipojte na méfici body a odectéte hodnotu na digitalnim dis-
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pleji ©.
Viz obr. 2: Méreni stejnosmérného napéti
Viz obr. 3: Méreni stfidavého napéti (méfeni frekvence)

8.2.2  Méreni proudu

- Oto&nym pFepinatem @ zvolte pozadovanou funkci AT a tlacitkem MODE
@ 2zvolte druh zapojeni pfistroje BENNING CM 12.

- Tlagitkem pro nastaveni nuly ZERO @ (2 s.) nastavte pfistroj BENNING CM
12 do vychozi polohy (zapojeni: DC, AC+DC).

- Zmacknéte otviraci packu @, jednofazovy proudovy vodi¢ stfedové
obejméte klestémi @.

- Odegdtéte naméfenou hodnotu na digitalnim displeji @.

Viz obr. 4: Méfeni stejnosmérného/stfidavého proudu (méfeni frekvence)

8.3 Méreni odporu

- Otognym prepinadem @ zvolte pozadovanou funkci #g.

- Cerny vodi¢ méficich kabell spojte se svorkou COM @ na pristroji
BENNING CM 12.

- Cerveny vodi¢ méficiho kabelu spojte se svorkou + @ na pfistroji BEN-
NING CM 12.

- Meérici kabely pfipojte na méfici misto a odectéte namérenou hodnotu na
displeji ©.

Viz obr. 5: Méfeni odporu / diod / prachodu s bzu¢akem

8.4 Zkouseni diod

- Otocnym prepinaem @ zvolte pozadovanou funkci -))'(’," na pristroji BEN-

NING CM 12.

- Cerny vodi¢ méficich kabelll spojte se svorkou COM @ na pristroji

BENNING CM 12.

- Cerveny vodi¢ méficiho kabelu spojte se svorkou + @ na pfistroji BEN-

NING CM 12.

- Meéfici kabely pfipojte na méfici misto a odectéte namérenou hodnotu na
displeji @.

- Pro béznou kfemikovou diodu zapojenou v propustném sméru bude

namérené napéti mezi 0,400 V az 0,800 V. Zobrazeni ,OL“ znamena preruseni

a ,bAd" zkrat diody.

- Prodiodu v zavérném sméru se zobrazi zaporné propustné napéti - 0,400 V

az 0,800 V.

Viz obr. 5: Méfeni odporu / diody / prichodu s bzu¢akem

8.5 Méreni priichodu s bzu¢akem

- Otognym prepinagem @ zvolte pozadovanou funkci #§ na pristroji BEN-

NING CM 12.

- Cerny vodi¢ méficich kabelli spojte se svorkou COM @ na pristroji
BENNING CM 12.

- Cerveny vodi¢ méficiho kabelu spojte se svorkou + @ na pfistroji BEN-

NING CM 12.

- Méfici kabely pfipojte na méfici misto. Pokud je odpor mezi svorkami COM
® + @ nizsi nez hraniéni hodnota (30 Q - 100 Q), rozezni se bzudak a rozsviti
se dervena LED @.

Viz obr. 5: Méfeni odporu/ diody / prichodu s bzu¢akem

8.6 Méreni kapacity

Pred mérenim kapacity kondenzator zcela vybijte! Na svorky

A pro méreni kapacity nikdy neprikladejte napéti! Pristroj by
se mohl poskodit nebo znicit! PoSkozeny pfistroj muze byt
zdrojem ohrozeni!

- Ototnym prepinatem @ zvolte pozadovanou funkci -K- na pristroji BEN-

NING CM 12.

- Zjistéte polaritu kondenzatoru a zcela jej vybijte.

- Cerny vodi¢ méficich kabelli spojte se svorkou COM @ na pfistroji
BENNING CM 12.

- Cerveny vodi¢ méficiho kabelu spojte se svorkou + @ na pfistroji BEN-

NING CM 12.

- Méfici kabely spojte s vybitym kondenzatorem v souladu s jeho polaritou
a naméfenou hodnotu odettéte na displeji @.

Viz obr. 6: Méreni kapacity
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8.7 Méreni frekvence

- Otoénym prepinatem @ zvolte pozadovanou funkci V= nebo AT na

pfistroji BENNING CM 12.

Méfeni frekvence ve funkci VT

- Cerny vodi¢ méficich kabelt spojte se svorkou COM @ na piistroji
BENNING CM 12.

- Cerveny vodi¢ méficiho kabelu spojte se svorkou + @ na pfistroji BEN-

NING CM 12.

- Tlagitkem MODE @ zvolte spojeni ,V AC*.

- Tlagitky Cursor ® zvolte funkci LHz" a tlacitkem

OK/ENTER @ ji potvrdte

- Naméfenou hodnotu odeététe na displeji @.

Méfeni frekvence ve funkci AT::

- Tlagitkem MODE @ zvolte zapojeni ,AAC.

- Tlagitky Cursor ® zvolte funkei JHz* a tlacitkem

OK/ENTER @ ji potvrdte.

- Stisknéte otviraci tlagitko @, obejméte jednozilovy vodic stredové klestémi @.

- Odedtéte naméfenou hodnotu na displeji .

- Respektujte minimalni citlivost pro méfeni frekvence podle kapitoly 7.5!

Viz obr. 3: Méfeni stfidavého napéti (méreni frekvence)

Viz obr. 4: Méreni stejnosmérného/stfidavého proudu (méfeni frekvence)

8.8 Méreni ¢inného vykonu / Gi€iniku

- Otocnym prepinatem @ zvolte pozadovanou funkci W na pristroji
BENNING CM 12.

- Cerny vodi¢ méficich kabelt pfipojte na svorku COM @ na pristroji
BENNING CM 12.

- Cerveny vodi& méficich kabelt pfipojte na svorku + @ na pFistroji BENNING
CM12.

- Cerny vodi¢ méficich kabel(i spojte s nulovym vodi¢em (N) napajeci sité.

- Cerveny vodig méficich kabell spojte s fazi (L1) napajeci sit&.

- Stisknéte otviraci packu @, obejméte jednoZilovy vodi¢ stiedové klestémi @.
Symbol ,+* na klestich @ musi ukazovat ke zdroji energie.

- Tlagitkem MODE @ Ize pfepinat mezi ¢Ginnym vykonem (W AC, W DC)
a ucinikem (PF).

- Naméfenou hodnotu odectéte na displeji @.

Poznamka, €inny vykon:

Pokud tok energie zméni smér (od zatéZe ke zdroji energie), objevi se na displeji
@ zaporné znaménko.

Poznamka, ucinik:

P¥i spravné polarité a zadném znaménku se jedna o indukéni zatéz, pfi znamén-
ku ,minus” se jedna o kapacitni zatéz.

Poznamka, vSeobecné:

P¥i napéti pod 10 Vacioc nebo proudu pod 5 Aacioc se nezobrazuje zadna ho-
dnota.

Signalizace preteceni/prekroceni rozsahu:

,OL.U" pfi preteceni napéti, ,OL.A" pfi prete€eni proudu und ,OL.W* pfi pfeteceni
¢inného vykonu. Pfi méfeni v trojfazovych sitich respektujte prosim obr. 7b a 7c.
Viz obr. 7a: jednofazovy spotiebic

Viz obr. 7b: trojfazovy spotfeni¢ bez nulaku (N)

Viz obr. 7c: trojfazovy spotfenic¢ s nulakem (N)

8.9 Signalizace sledu fazi
- Oto¢nym piepinacem @ zvolte pozadovanou funkci W a tlacitkem MODE
@ zvolte zkousku sledu fazi (RST) na pfistroji BENNING CM 12. Na displeji se
rozsviti ,RST“ a ,LoU".
- Cerny vodi¢ méficich kabelt pfipojte na svorku COM @ na pristroji
BENNING CM 12.
- Cerveny vodi¢ méFicich kabell pFipojte na svorku + @ na pfistroji BENNING
CM12.
- Cerny vodi& méficich kabelt spojte s pfedpokladanou fazi L3.
- Cerveny vodi¢ méficich kabel spojte s pfedpokladanou fazi L1. PFi normalni
funkci se na displeji cca na 3 s objevi ,L1¢. [
- Pokud se objevi ,L2“, bzu¢ak dvakrat zabzuéi. PFipojte okamzité ¢erveny
vodié méficich kabell na piedpokladanou fazi L2 jesté béhem doby, kdy se
zobrazuje L2.
- Kdyz ,L2" zmizi, zobrazi se vysledek testu takto:

a),1,2,3¢ = pravotocivy sled fazi, L1 pred L2
b),3,2,1* = levotocivy sled fazi, L2 pred L1
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c) ,~-“ = méfeni nelze vyhodnotit
d) ,LoU“= preruseni kontaktu méficich kabelu.

- Stisknéte tlagitko OK/IENTER @, pokud chcete méfeni opakovat.
"l Poznamka:

Pokud je napéti < 30 V, zobrazi se na displeji ,LoU* a po-
kud je napéti > 1050 V zobrazi se na displeji ,OL.U". Jestlize frek-
vence neni v rozsahu 45 Hz - 65 Hz, zobrazi se na displeji ,outF".
Trojfazovy systém nemusi byt uzemnén!

Viz obr. 8: Signalizace sledu fazi

8.10 Méreni proudu s flexibilnim proudovym AC ménicem BENNING CFlex 1
- Otoénym piepinatéem @ zvolte poZzadovanou funkci % na pristroji BEN-
NING CM 12.

- Cerny vodi¢ méficich kabeltt BENNING CFlex 1 pfipojte na svorku COM ®
na pfistroji BENNING CM 12.

- Cerveny vodi¢ méficich kabelt BENNING CFlex 1 pfipojte na svorku + @ na
pristroji BENNING CM 12.

- Na proudovém AC ménici BENNING CFlex 1 nastavte rozsah 3000 A (1 mV/
A).

- Méiici smyekou @ obejméte stfedové jednozilovy vodi& proudu.

- Naméfenou hodnotu odeététe na displeji @.

Viz obr. 9: Méfeni proudu flexibilnim proudo-

vym AC méni¢em BENNING CFlex 1

8.11 Indikator napéti (NCV)

Indikator napéti neni urcéen k ovérovani, Ze zafizeni neni

A pod napétim. | bez optické signalizace napéti mize byt na
zkousenych castech nebezpecné dotykové napéti. Nebezpeci
urazu elektrickym proudem!

Indikator napéti slouzi k bezdotykové detekci stfidavého pole. Snimaci cidlo se
nachazi v méficich klestich a je aktivni, jakmile je zvolena funkce V=T, AT nebo
W:Z . Je-li lokalizovano fazové napéti, rozsviti se éervena LED @. Signalizace
funguje jen v uzemnénych stfidavych sitich!

Upozornéni:

U funkci 98 nebo < INRUSH, signalizace sledu fazi (RST) neni indikator napéti
(NCV) aktivni!

Prakticka rada:

Lze vysledovat preruseni kabelt, kdyZz postupujeme od napajeciho mista (faze)
az k mistu poruchy.

Rozsah funkce: 2 230 V

Viz obr. 10: Indikator napéti

9. Udrzba

A Pred otevieni pristroje BENNING CM 12 odpojte napéti!
Nebezpeci utazu elektrickym proudem!

Prace na otevieném pfistroji BENNING CM 12 pod napétim je vyhrazena pouze
odbornym elektrotechnickym pracovnikim, ktefi musi provést zvlastni
opatieni k zabranéni trazu elektrickym proudem.

Proto pfistroj BENNING CM 12 vzdy odpojte, nez jej otevrete:

- Odpojte nejdrive méfici kabely od méficiho objektu.

- Odpojte méfici kabely od pristroje BENNING CM 12.

- Otocte piepina¢ @ do polohy ,OFF*.

9.1 Zajisténi pristroje

Za urgitych predpokladu nelze pfi zachazeni s pfistrojem BENNING CM 12 zaji-
stit bezpe¢nost; napf. pfi:

- viditelném poskozeni pouzdra,

- chybach pfi méreni,

- pfi viditelnych nasledcich del$iho nevhodného skladovani a

- pfi viditelnych nasledcich vlivem nesetrné prepravy.

V téchto pfipadech je nutno BENNING CM 12 ihned odpojit od méficich mist
a zajistit proti opétovnému pouziti.

9.2 Cisténi

Cistéte pouzdro z vnéjsku Gistym a suchym hadFikem (vyjimkou jsou specialni
¢istici hadfiky). Nepouziveijte k ¢isténi zadna rozpoustédla nebo abraziva. Dbejte
na to, aby bateriovy prostor a kontakty nebyly znecistény vyteklym elektrolytem.
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Pokud se v bateriovém prostoru objevi elektrolyt nebo bilé usazeniny, vycistéte
je suchym hadfikem.

9.3 Vyména baterii

A Pred otevienim pristroje BENNING CM 12 jej odpojte od napéti!
Nebezpedi urazu elektrickym proudem!

BENNING CM 12 je napajen Sesti mikrobateriemi 1,5 V (AAA/ IEC LRO03).
Vymeéna baterii (Viz obr. 11) je nutna, jakmile vSechny segmenty v symbolu bate-
rie |_| @ zmizi a symbol baterie blika.

Takto se méni baterie:

- Odstrarite méfici kabely z méficiho obvodu.

- Odstrarite méfici kabely z pfistroje BENNING CM 12.

- Oto¢ny piepina¢ @ dejte do polohy ,OFF*.

- Polozte BENNING CM 12 na ¢elni stranu a povolte Sroubky bateriového kry-

- Odejmeéte bateriovy kryt ze spodniho dilu.

- Vyndejte baterky.

- Vlozte nové baterky s ohledem na spravnou polaritu.

- Zacvaknéte bateriovy kryt na spodni dil a utdhnéte Sroubky.
Viz obr. 11:  Vyména baterii

Prispéjte k ochrané Zivotniho prostredi! Baterie nepatii do

A domaciho smésného odpadu. Sméji se odevzdat na sbérné
misto pro staré baterie, pfipadné vyhodit do zvlastniho odpadu.
Informujte se prosim ve své obci.

9.5 Kalibrace

Benning garantuje dodrZeni technické specifikace a pfesnosti uvedené v navodu
k obsluze v prvnim roce po zakoupeni pfistroje.

Aby byla zachovana presnost méficich vysledkl, musi byt pfistroj pravidelné ka-
librovan v naSem servisu. Doporuéujeme interval kalibrace 1 rok. K tomu tcelu
zasilejte pfistroj na nasledujici adresu:.

Benning Elektrotechnik & Elektronik GmbH & Co. KG
Service Center

Robert-Bosch-Str. 20

D - 46397 Bocholt

10. Technicka data méficiho prislusenstvi
- Norma: EN 61010-031,
- Max. jmenovité napéti proti zemi (=) a méfici kategorie:
s nastrénou krytkou: 1000 V CAT lIl, 600 V CAT IV,
bez nastréné krytky: 1000 V CAT II,
- Max. jmenovity proud: 10 A,
- Trida ochrany Il (@), prubézna dvojitéd nebo zesilena izolace,
- Stuperi znecisténi: 2,
- Délka: 1,4 m, AWG 18,
- Podminky okoli:
Barometricka vyska pfi méreni: max. 2000 m,
Teplota: 0 °C az + 50 °C, vihkost 50 % az 80 %
- Pouzivejte méfici kabely jen v neporuseném a Cistém stavu a v souladu
s timto navodem, jinak muZe byt snizena ochrana uZivatele.
- Vyradte meéfici kabely z pouzivani, pokud byla poskozena izolace nebo
vodi¢e/konektory byly preruseny.
- Nedotykejte se holych $picek méficich kabell. Dotykejte se jen rukojeti!
- Do pristroje zasouvejte zalomené konce kabell.

11. Ochrana zivotniho postredi

X Na konci Zivotnosti pfistroje jej prosim odevzdejte do sbérného
‘| SYStEMU.
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Operating manual
BENNING CM 12

TRUE RMS digital current clamp multimeter for

- DC/AC voltage measurements

- DC/AC current measurements

- resistance measurements

- diode/ continuity tests

- capacity measurements

- frequency measurements

- effective power measurements

- power factor measurements (cos phi)
- phase sequence indication
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1. Environmental note

User instructions

This operating manual is intended for

- skilled electricians and
- electrotechnically trained personnel.

The BENNING CM 12 is intended for measurements under dry ambient condi-
tions. It must not be used in electrical circuits with a nominal voltage higher than

1

000 V AC/ DC (see section 6 ,Ambient conditions” for details).

The following symbols are used in this operating manual and on the
BENNING CM 12:

. Application around and removal from HAZARDOUS LIVE conductors

is permitted.

Warning of electrical danger!

A Indicates instructions which must be followed to avoid danger to per-

sons.

Attention! Must comply with documentation!

A This symbol indicates that the information provided in the operating

manual must be complied with in order to avoid risks.

@ This symbol on the BENNING CM 12 indicates that the BENNING CM 12

is equipped with protective insulation (protection class Il).

C € This symbol on the BENNING CM 12 means that the BENNING CM 12

complies with the EU directives.

-"— This symbol designates the ,diode test" field.

)))) This symbol designates the ,continuity test” field.
The buzzer is intended for acoustic result output.

—|e This symbol marks the range ,capacity testing”.

=== (DC) Direct voltage or current

| | This symbol appears on the display to indicate a discharged battery.

1
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A (AC)Alternating voltage or current

—é— Ground (voltage against ground)

2. Safety instructions

The instrument is built and tested in accordance with

DIN VDE 0411 Part 1/ EN 61010-1

DIN VDE 0411 Part 2-032/ EN 61010-2-032

DIN VDE 0411 Part 2-033/ EN 61010-2-033

DIN VDE 0411 Part 031/ EN 61010-031

and has left the factory in perfectly safe technical condition.

To preserve this condition and to ensure safe operation of the device, the user
must observe the notes and warnings given in these instructions at all times.
Improper handling and non-observance of the warnings might involve severe
injuries or danger to life.

WARNING! Be extremely careful when working with bare con-
A ductors or main line carrier! Contact with live conductors will
cause an electric shock!

The unit may be used only in electrical circuits of overvoltage
category lll with a maximum voltage of 1000 V to earth, or of
overvoltage category IV with a maximum voltage of 600 V to
earth.
Only use suitable measuring leads for this. With measurements
within measurement category lll, the projecting conductive part
A of a contact tip of the measuring leads must not be longer than
4 mm.
Prior to carrying out measurements within measurement ca-
tegory lll, the push-on caps provided with the set and marked
with CAT Ill and CAT IV must be pushed onto the contact tips.
The purpose of this measure is user protection.
Remember that work on electrical components of all kinds is
dangerous. Even low voltages of 30 V AC and 60 V DC may be
dangerous to human life.

In order to prevent any danger, always measure a present vol-
A tage first without low-pass filter (without high-frequency sup-
pression) to detect a dangerous voltage.

Q Before starting the multimeter, always check it as well as all
measuring leads and wires for signs of damage.

Should it appear that safe operation of the multimeter is no longer possible, it
should be shut down immediately and secured to prevent that it is switched on
accidentally.

It may be assumed that safe operation is no longer possible:

- if the instrument or the measuring leads show visible signs of damage, or
- if the multimeter no longer works, or

- after long periods of storage under unfavourable conditions, or

- after being subjected to rough transport, or

- if the device or the measuring leads are exposed to moisture.

In order to avoid danger,
- do not touch the bare probe tips of the measuring leads,
A - insert the measurement leads in the appropriately desig-
nated measuring sockets on the digital current clamp multi-
meter

Cleaning:
A Regularly wipe the housing by means of a dry cloth and clea-
ning agent. Do not use any polishing agents or solvents!
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3. Scope of delivery
The scope of delivery for the BENNING CM 12 comprises:
3.1 One BENNING CM 12
3.2 One safety measuring lead, red (L= 1.4 m)
3.3 One safety measuring lead, black (L = 1.4 m)
3.4 One compact protection carrying case
3.5 Six 1.5 V micro batteries (IEC LRO3/ type AAA) (integrated into the
device)
3.6 One operating manual

Note on optional accessory:
- Flexible AC current transformer BENNING CFlex 1 (part no. 044068)
Alternating current ranges: 30 A/ 300A/ 3000 A

Note on replaceable parts:

- The BENNING CM 12 is supplied by means of six integrated 1.5 V micro
batteries (IEC LRO3/ type AAA).

- The above mentioned safety measuring leads (tested accessories, part no.
044145) are approved in accordance with CAT Il 1000 V/ CAT IV 600 V and
are approved for a current of 10 A.

4. Description of unit
See figure 1: Front panel

The display and operating elements shown in Fig. 1 are as follows:
@ Measuring clamp, for clamping on the single-wire live conductor,
@ Bulge for current clamp, protects against contact with conductor,
© LED (red) for voltage indicator and continuity test
@ Opening lever, for opening and closing the current clamp, for activation of
the measuring point illumination and LC display illumination
© Rotary switch, for selecting the measuring function,
@ Bluetooth® key, for activation of the Bluetooth® interface
@ RANGE key, switchover between automatic and manual measuring range
© MODE key, for selecting the measuring function/secondary function
© HOLD/ZERO key, measured value storage respectively ZERO for null ba-
lance (ADC)
Digital display, for the measurement value, bar graph and display for over-
range indication
Polarity indication,
Battery condition indicator,
Cursor key, menu control (up/ down/ , right/ », left/ «)
OKI/ENTER key, selection of the function
COM jack, common jack for voltage/ resistance/ frequency/ capacity mea-
surements, diode tests and continuity tests,
Jack (positive'), for V, Q, Hz, pF
") This is what the automatic polarity indication for DC current and DC voltage refers to

® 60060 6

5. General information of the digital current clamp multimeter
5.1 General information
5.1.1  The digital display @ is designed as a 4 digit liquid crystal indicator with
14 mm digit height and decimal point. The highest value displayed is
9999. The display illumination switches on automatically for 15 seconds
as soon as the rotary switch @, the opening lever @ or any key is actu-
ated.
.2 The bar graph display consists of 60 segments.
.3 The polarity indication @ functions automatically. Only a polarity con-
trary to the socket definition is indicated as “-*.
5.1.4  The range overload will be displayed with “OL” or “- OL” and sometimes
with an acoustic signal.
Attention: No indication and prior warning in the event of an overload
condition! A exceeding of dangerous contact voltage (> 60 V DC/ 30 V
AC rms) is indicated by an additional flashing symbol ,(4)“.
5.1.5 The BENNING MM CM 12 confirms each button press with a signal
sound. Invalid button presses are confirmed by a double signal sound.
5.1.6  The nominal measurement rate of the BENNING CM 12 is 3 measure-
ments per second (sec) for the digital display.
5.1.7 The BENNING CM 12 is switched on and off by the rotating switch @.
Switch-off position “OFF”.
5.1.8 The BENNING CM 12 switches off automatically after approx. 15 mi-
nutes (APO, Auto-Power-Off). It switches on again, if the rotary switch
@ is switched on again from switch position ,OFF*. The switch-off can
be adjusted individually in the setup menu (see section 5.1.9).
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5.1.9 The BENNING CM 12 offers individual setting possibilities. To change a
setting, press one of the following keys and simultaneously switch on the
BENNING CM 12 from the “OFF” position.

Cursor key ®

up/down <= Querying the software version.

Switching off the APO function. “AoFF”

OK/ENTER key @: indication

Switching off the display illumination.

Cursor key @® left <« “LoFF” indication.

HOLD key ©: Displaying all display symbols.

5.1.10 Temperature coefficient of measurement value: 0.2 x (stated measure-
ment accuracy)/ °C < 18 °C or > 28 °C, relative to the value at the refer-
ence temperature of 23° C.

5.1.11 The BENNING CM 12 is powered by six 1.5 V micro batteries (IEC
LRO3/ type AAA).

5.1.12 The battery indication @ continuously shows the remaining battery ca-
pacity via a maximum of three segments. When switched on, the device
additionally displays the battery status “Full” (full), “HALF” (half) or “Lo”
(low).

As soon as all segments of the battery symbol have

A disappeared and the battery symbol is flashing, the batteries
must be replaced by new ones immediately in order to prevent
danger for persons due to incorrect measurements.

5.1.13 The life span of a battery is approx. 50 hours (alkali battery) (without
display illumination and Bluetooth®)

5.1.14 Appliance dimensions:
(Lx W x H) =243 x 103 x 55 mm
Appliance weight:
540 g with batteries

5.1.19 Largest clamp opening: 33 mm

5.1.20 The safety measuring leads supplied are expressly suited for the rated
voltage and the rated current of the BENNING CM 12.

5.1.21 The BENNING CM 12 supports wireless data transmission via the Blue-
tooth® 4.0 standard to an Android or I0S device (smartphone/tablet).

5.2 AUTO SENSE mode

In the rotary switch position V3T, AT and W the AUTO SENSE mode auto-
matically selects the correct measuring range and the coupling mode (AC or DC).
Depending on which part is larger, the measured value is displayed as AC or DC
value. Press the MODE key @ to additionally select the coupling mode (AC, DC,
AC+DC) and further functions directly. Press the key for approx. 2 seconds to
switch the device back to the AUTO SENSE mode.

5.3 Key functions

The BENNING CM 12 confirms each button press with a signal sound. Invalid

button presses are confirmed by a double signal sound.

5.3.1 Press the Bluetooth® key @ to activate the Bluetooth® interface with
the symbol 9 shown on the LC display @ at the same time.

5.3.2 The RANGE key @ can be used to change over to the manual measu-
ring ranges and to hide “AUTO” on the display at the same time. Press
the key for approx. 2 seconds to activate the automatic range selection
(“AUTO” on the display).

5.3.3 Press the MODE key @ to select the secondary, third, fourth or fifth func-
tion of the rotary switch position:

Rotary switch position: Secondary/ third function: Fourth/ fifth function:
V (AUTO SENSE) AC/DC AC+DC
A (AUTO SENSE) ACIDC AC+DC
W (AUTO SENSE) ACIDC PFIRST
Q » >+

Press the MODE key @ for approx. 2 seconds to select the AUTO
SENSE function.
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5.3.4 The HOLD/ZERO key @ has two functions:
HOLD key functions:
Press the HOLD/ZERO key @ to store the measuring result. The
L,HOLD" symbol simultaneously appears on the display @. If the mea-
sured value exceeds the stored value, the change of the measured value
is indicated by the display flashing and an acoustic signal. (functions

T, AT, W and ). Press the key again to switch the device back
to measuring mode.
ZERO key functions:
For null balance in case of current measurements (function AXZ with
AUTO SENSE, DC and AC+DC). For this, remove the BENNING CM 12
from all live conductors and press the HOLD/ZERO key @ for 2 seconds
until the “ZERO” symbol is displayed briefly.

5.3.5 Press the Cursor keys @® (up/ down/ <, right/», left/ <) to select the
menu function on the LC display @.

5.3.6 Press the OKIENTER key @ to confirm the selected function.

5.4 Menu functions

Press the Cursor keys @ to select the functions shown on the LC display ®. The
selected function is indicated by a flashing symbol. To start a function, press the
OK/ENTER key @ and the symbol will be shown with an underscore. To exit a
function, press the OK/ENTER key @ for approx.. 2 seconds.

MMA Hz HFR 7~ [ MEM LOG
A-SAVE SAVE LOAD CLR RATE

5.4.1 MMA function (“MAX”, “MIN” and “AVG” (average) value storage)
Use the Cursor keys @ to select the “MMA” function and start the
measurement by pressing the OK/IENTER key @. The function MMA
automatically records and stores the highest measured value (MAX), the
lowest measured value (MIN) and the average value (AVG) of a series of
measurements. Press the OK/ENTER key @ to display the correspond-
ing value on the LC display (®. Pressing the OK/ENTER key ® for ap-
prox. 2 seconds switches the instrument back to normal operating mode.

5.4.2 Hzfunction (frequency measurements)

Use the rotary switch @ and the MODE key @ to select the measu-
ring function V AC or A AC. Use the Cursor keys ® to select the “Hz"
function and start the measurement by pressing the OK/IENTER key @.
Pressing the OK/ENTER key @ switches the instrument back to normal
operating mode.

5.4.3 HFR function (high-frequency suppression)

Use the rotary switch @ and the MODE key @ to select the measuring
function V AC or AAC. Use the Cursor keys @® to select the “HFR” func-
tion and start the measurement by pressing the OK/ENTER key @.
The function HFR is intended for connecting a low-pass filter (high-
frequency suppression) in the V AC and A AC functions in order to filter
out high-frequency pulses e. g. at pulsed motor drives. “HFR” symbol
on the LC display @. The limiting frequency (- 3 dB) of the filter is fg =
1000 Hz. When reaching the limiting frequency fg, the displayed value
is lower by a factor of 0.707 than the actual value without filter. Pressing
the OK/IENTER key @ switches the instrument back to normal operating
mode.

without HFR (without low-pass filter) with HFR (with low-pass filter)

In order to prevent any danger, always measure a present vol-
A tage first without low-pass filter (high-frequency suppression)
to detect a dangerous voltage.

11/ 2019 BENNING CM 12 29



5.4.4

5.4.5

5.4.6

Function *’\LN -PEAK-HOLD (peak value storage)

Use the rotary switch @ and the MODE key @ to select the measuring
function V AC or AAC. Use the Cursor keys @® to select the “’L‘N func-
tion.

Measurement function V AC:

Start the measurement by pressing the OK/ENTER key @.
Measurement function AAC:

Start the measurement by pressing the OK/IENTER key @ for approx. 2
seconds.

The PEAK HOLD function (peak value storage) detects and stores the
“PEAK MAX’/“PEAK MIN” value on the display @. The “Peak MAX” /
“Peak MIN” value is called via the OK/IENTER key @. Pressing the OK/
ENTER key @ for approx. 2 seconds switches the instrument back to
normal operating mode.

Function ¥/~ INRUSH (inrush current measurement)

Use the rotary switch @ and the MODE key @ to select the measuring
function AAC. Use the Cursor keys @® to select the "\/‘N function. Start
the measurement by pressing the OK/ENTER key o

With the INRUSH function (inrush current measurement), the measur-
ing process is initiated for 100 milliseconds after a trigger current has
occurred. The determined r.m.s. value of this time period is displayed.
Pressing the OK/ENTER key @ for approx. 2 seconds switches the in-
strument back to normal operating mode.

Trigger current: (> 1 Ain the 100 A measuring range, > 10 Ain the 600 A
measuring range)

I rm |‘| | 1004
oo ,\ || ll. I||r||| III ll | | f "|||"| q
A o

. v

-
Motor  Trigger ~ Motor Time
Off Point On

Function @ THD (total harmonic distortion)

Use the rotary switch @ and the MODE key @ to select the measuring
function V AC or AAC. Use the Cursor keys @® to select the “{Illi}" func-
tion. Start the measurement by pressing the OK/IENTER key M|splay
,THD" and ,rdy").

In order to assess the mains quality, it is possible to determine the total
harmonic distortion (THD value in %) and the distortion of an individual
harmonic h01 to h25 (%):

r.m.s. value (RMS) of all harmonics*
THD = x 100 %
r.m.s. value (RMS) of the fundamental frequency

r.m.s. value (RMS) of the individual harmonics
Hn = x 100 %
r.m.s. value (RMS) of the fundamental frequency

* up to the 25th harmonic
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5.5 Data logger function “LOG”

The data logger function “LOG” allows the automatic storage of series of
measurements with a predefined measuring interval and up to 9,999 measured
values. The measuring interval can be set from 1 s to 600 s. For further proces-
sing, the measured values can be read out later by means of the display @ or
via Bluetooth®.

Use the Cursor key @ to select the “LOG” function and press the OK/IENTER
key @ to open the “LOG” menu.

Use the Cursor keys @ to select the following submenus:

Press the OK/IENTER key @ to start the data logger function

“LOG”. Press the OK/ENTER key @ again to stop the storage.
SAVE Note:

Any restart will delete all measured values stored in the data

logger (LOG).

Press the OK/IENTER key @ to open the measured values
stored in the data logger. Press the Cursor keys @ (right/»,

LOAD left/ <) to call the storage location number on the display @.
Press the RANGE key @ to toggle between the storage loca-
tion number and the stored measured value. Press the OK/
ENTER key @ to cancel the function.

Press the OK/IENTER key @ to set the sampling rate defi-

ning the time interval between two measuring points. Use the

Cursor keys @ (right/ », left/ ) to adjust the sampling from
RATE

1st0600s.

Press the OK/ENTER key @ to confirm.

The deviation of the timer is less than 3 s per hour.

Use the Cursor key @ to select the “LOG” function and press the OK/IENTER
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key @ to leave the “LOG” menu.

5.6 Memory function “MEM”

The memory function “MEM” allows the automatic and manual storage of se-
ries of measurements with up to 1,000 measured values. For further processing,
the measured values can be read out later by means of the display @ or via
Bluetooth®.

Use the Cursor key @® to select the “MEM” function and press the OK/IENTER
key @ to open the “MEM” menu.

Use the Cursor key @ to select the following submenus:

Press the OK/ENTER key @ to start the automatic storage of
measured values “A-SAVE” for voltage and resistance mea-
surement. As soon as a stable measured value is detected
by the measuring probes of the safety measuring leads, an
acoustic signal will be emitted and the measured value will be
stored in the memory automatically. Connect the safety mea-
suring leads to the next measuring point in order to store ano-
ther measured to the memory. Press the RANGE key @ to
call the number of the stored measured values. Press the OK/
ENTER key @ to cancel the function. Measured values below
5 % of the final measuring range value will not be recorded.
Note:

Any restart will delete all measured values stored in the me-
mory (MEM).

A-SAVE

Each time the OK/ENTER key @ is pressed, a measured
value will be stored in the memory. Press the RANGE key @

SAVE to display the number of stored measured values and press it
again to go back to the storage mode. To cancel, press the OK/
ENTER key @ for approx. 2 seconds.

Press the OK/IENTER key @ to open the measured values
stored in the memory. Press the Cursor key @ (right/»,
left/ <) to call the storage location number on the display @.
Press the RANGE key @ to toggle between the storage loca-
tion number and the stored measured value. Press the OK/
ENTER key @ to cancel the function.

LOAD

Press the OK/ENTER key @ to open the “CLR” mode.

Press the OK/ENTER key @ to delete all measured values
stored in the memory (MEM). To cancel, press the OK/IENTER
key @ for approx. 2 seconds.

CLR

The MMA function can only be called after having finished the
A-SAVE function. Press the OK/ENTER key @ to open the
maximum value (MAX) and the minimum value (MIN) of a
series of measurements. To cancel, press the OK/ENTER key
@ for approx. 2 seconds.

MMA
(MAX/MIN)

Use the Cursor key @® to select the “MEM” function and press the OK/IENTER
key @ to leave the “MEM” menu.

5.7 Data transmission to the smartphone/ tablet

The BENNING CM 12 is provided with a Bluetooth® Low Energy 4.0 interface for
real-time wireless transmission of measured values to an Android or I0OS device.
The “BENNING MM-CM Link” app required for this is available in the Google Play
Store and in the Apple App Store.

The “BENNING MM-CM Link” app offers i.a. the following functions:

- Displaying of the measured values in real time and storage as csv file.

- Download of the data logger LOG (up to 9,999 measured values)
and of the memory MEM (up to 1,000 measured values) from the
BENNING CM 12.

To activate the Bluetooth® interface, press the Bluetooth® key @ at the
BENNING CM 12 (symbol g flashes). As soon as a Bluetooth® connection is
established, the symbol 9 is displayed permanently.

Range in open space: approx. 10 m

6. Ambient conditions

- The BENNING CM 12 is designed only for measuring in dry surroundings,

- Maximum barometric height during measurement: 2222 m.

- Overvoltage category / setting category: IEC 60664/ IEC 61010-1 — 600 V
category IV; 1000 V category IIl.
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- Degree of contamination: 2

- Protection class: IP 30 (DIN VDE 0470-1 IEC/ EN 60529).
IP 30 means: Protection against access to dangerous parts and protection
against solid impurities of a diameter > 2.5 mm, (3 - first index). No protection
against water, (0 - second index).

- Operating temperature and relative humidity:
At operating temperatures of 0 °C to 30 °C: relative humidity under 80 %.
At operating temperatures of 31 °C to 40 °C: relative humidity under 75 %.
At operating temperatures of 41 °C to 50 °C: relative humidity under 45 %.

- Storage temperature: The BENNING CM 12 can be stored at temperatures
from - 10 °C to + 50 °C (humidity O up to 80 %). The batteries must be re-
moved from the unit.

7. Electrical data
Note: The measurement accuracy is stated as the sum of
- arelative proportion of the measurement value and
- anumber of digits (i.e. numerical steps of the last place).
This measurement accuracy applies for a temperature of 18 °C to 28 °C and a
maximum relative humidity of max. 80 %.

7.1 Voltage ranges
Overload protection: 1000 V, .

Function Measuring  Resoluti M y (1
range
99.99V 10 mV + (5.0 % of measured value + 5 digits), 15 Hz - 50 Hz
VAC
9999V 0.1V (1.0 % of measured value + 5 digits), 50 Hz - 500 Hz
99.90V/ 10mv + (5.0 % of measured value + 5 digits), 15 Hz - 50 Hz
VAC (HFR) ggé 9V 01V + (1.0 % of measured value + 5 digits), 50 Hz - 60 Hz
: ) + (5.0 % of measured value + 5 digits), > 60 Hz - 400 Hz
VDC gg:g& 1[? 1m\>/ + (0.7 % of measured value + 2 digits)

"V AC range below 1,000 digits plus 3 digits
V DC range below 1,000 digits plus 6 digits
Input resistance: 3.5 MQ, < 100 pF

Additional specifications:
The measured value is obtained and displayed as a true effective value (TRUE
RMS). Selectable coupling type: AC or AC+DC. For AC+DC coupling, the ac-
curacy specifications for VAC + VDC have to be added. In the case of non-sinus-
shaped curves (50 Hz/ 60 Hz) the display value becomes less precise. Thus an
additional error results for the following crest factors:

Crest factor from 1.4 to 2.0 additional errors + 1.0 %

Crest factor from 2.0 to 2.5 additional errors + 2.5 %

Crest factor from 2.5 to 3.0 additional errors + 4.0 %

Crest-Faktor 3 @ 460 V, 280 A

Crest-Faktor 2 @ 690 V, 420 A
HFR high-frequency suppression (low-pass filter):

Limiting frequency (- 3 dB): 1000 Hz

Attenuation: approx. - 18 dB

711 "XL"‘ PEAK-HOLD function (memory of peak value)

Function Measuring  Resoluti M y
range
1400V 01V
VAC + 3 % + 15 digits (50 Hz - 400 Hz)
1400 V 1V

Measuring accuracy specified for sinusoidal curves > 5 V_ with repetitive events.
Rectangular shapes of the curve are unspecified.
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7.2 Current ranges

Function M i Resoluti M Overload
range protection

+5.0 % + 5 digits (15 Hz - 50 Hz) 1)
+1.9% + 5 digits (50 Hz - 60 Hz) 1!
+2.4% + 5 digits (> 60 Hz - 400 Hz)

0.10A-99.99A 10 mA

e 5099A 01A

+5.0% +5 digits (15 Hz - 50 Hz) 1

tr Veens n £19%+Sdgis0tz-a0gn A
: A £ 54%+5digis (> 60 Hz - 400 Hp)
ADC ®0®A  fomA £19%+02A
5999 01A £19%+ 5 dighs

[l Measuring range below 1,000 digits: plus 5 digits
Positioning error: + 1 % of the displayed value
ADC: The influence of the temperature and of the residual magnetism can be
compensated by pressing the HOLD/ZERO key @ (2 seconds). “ZERO”
symbol is displayed.

Additional specifications:
The measured value is obtained and displayed as a true effective value (TRUE
RMS). Selectable coupling type: AC or AC+DC. For AC+DC coupling, the accu-
racy specifications for AAC + A DC have to be added. In the case of non-sinus-
shaped curves (50 Hz/ 60 Hz) the display value becomes less precise. Thus an
additional error results for the following crest factors:

Crest factor from 1.4 to 2.0 additional errors + 1.0 %

Crest factor from 2.0 to 2.5 additional errors + 2.5 %

Crest factor from 2.5 to 3.0 additional errors + 4.0 %

Crest-Faktor 3 @ 460 V, 280 A

Crest-Faktor 2 @ 690 V, 420 A

7.21 m PEAK-HOLD function (memory of peak value)

Function Measuring

range
1400 A 0.1A

AAC +3 % + 15 digits (50 Hz - 400 Hz)
850 A 1A

Measuring accuracy specified for sinusoidal curves > 5 A_ with repetitive events.
Rectangular shapes of the curve are unspecified.

7.2.2 M INRUSH function (inrush current measurement)

Function Measuring  Resoluti M y
range
99.99A 0.01A +25%+02A
AAC
599.9A 0.1A +2.5 % + 5 digits

Measuring accuracy specified for sinusoidal curves (50 Hz - 60 Hz).

Average time: 100 ms

Trigger current: > 1 A_, in the 100 A measuring range, > 10 A_; in the 600 A
measuring range

7.3 Resistance measuring ranges, continuity and diode testing
Overload protection: 1000 V,

ACIDC

Function Measuring Resolution Measurement accuracy
range
999.9Q 0.1Q
Resistance 9.999 kQ 10 +1 % + 5 digits
99.99 kQ 100Q
Continuity 999.9 0 0.1Q +1% +5 digits
Diode 0.40V-0.80V 0.01V +0.1V
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Max. no-load voltage for resistance and continuity: approx. 3.0 V

Max. no-load voltage for diode: approx. 1.8 V

Max. short-circuit current: approx. 0.5 mA

The integrated buzzer sounds at a resistance R lower than 30 Q - 100 Q.
Buzzer response time: <100 ms

7.4 Capacity ranges

Overload protection: 1000 V,

Conditions: Capacitors discharged and connected in accordance with
the polarity stated.

Measuring range Resolution Measurement accuracy
3.999 pF 1nF
39.99 uF 10 nF
+1.9 % + 8 digits
399.9 pF 0.1 uF
3999 uF 1 pF

7.5 Frequency ranges
Overload protection: 1000 V, .

Measuring range Resolution Measurement accuracy
20.00 Hz - 99.99 Hz 0.01 Hz
20.0 Hz - 999.9 Hz 0.1Hz +0.5 % + 3 digits
0.020 kHz - 9.999 kHz 1Hz

Minimum sensitivity:

10 V., for 100 V AC range

100 V « for 1000 V AC range

10A, for 100 AAC range (> 400 Hz not specified)

100 A . for 600 AAC range (> 400 Hz not specified)
Measured values below 10 Hz will not be displayed: 0.0 Hz

7.6 Effective power and power factor (PF)
Overload protection: 1000 V, .., 600 A,

Function Measuring  Resolution Measurement accuracy
range
9.999 kw [ 1W

measuring error current x measuring value voltage
WAC/WDC 99.99 kW 10W +
measuring error voltage x measuring value current
599.9 kW 0.1 kw

PF 1.00 0.01 + 5 digits

"I Measuring range below 1,000 kW plus 10 digits
Specified measuring accuracy for:
W AC: Sinusoidal curve, VAC > 10 V_, AAC > 5 A, 50 Hz - 60 Hz, PF = 1.00
WDC:VDC>10V,ADC>5A

7.7 [llu] THD function (total harmonic distortion)

Function Measuring  Resoluti M y
range
AAC/VAC 99.9 % 0.1% +3 % + 10 digits

Distortion of an individual harmonic

H i M ing  Resoluti Measurement accuracy
range

HO1 - H12 99.9 % 0.1% +5 % + 10 digits

H13 - H25 99.9 % 0.1% +10 % + 10 digits

Indication below the minimum sensitivity (< 10 V_,, < 10 A ): ,rdy*
Indication outside the frequency range of the fundamental frequency (45 Hz -
65 Hz): ,out.F*
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7.8 Measuring input of flexible AC current transformer

Function Measuring range Measurement accuracy
(1mVHA)
AAC 300.0 A/ 3000 A +1 % + 5 digits (50 Hz - 500 Hz) @
AAC HFR 300.0A13000A ;51 /f’ N 55 (ﬂiggi:‘:(goiz_ﬁﬁ)ﬂ]
PEAK-HOLD 420.0 A/ 4200 A + 3 % + 80 digits (50 Hz - 500 Hz)
INRUSH 300.0 A/ 3000 A +2 % + 10 digits (50 Hz - 60 Hz)
Frequency 99.99 Hz/ 999.9 Hz +0.5 % + 3 digits (< 500 Hz)
THD 99.9 % +5 % + 10 digits
HO1 - H12 99.9 % +5 % + 10 digits

I The measuring accuracy of the flexible current transformer BENNING CFlex 1
(item no. 044068) has not been taken into consideration.

12l Measuring range below 300 digits plus 3 digits

Bl Trigger current: > 1 % of the measuring range

¥ Indication below the minimum sensitivity (< 30 A_): ,rdy"

8. Measuring with the BENNING CM 12

8.1 Preparation for measuring

Store and use the BENNING CM 12 only under the correct temperature condi-

tions stated. Always avoid longer exposure to sunlight.

- Check the rated voltage and rated current stated on the safety measuring
leads. The safety measuring leads supplied with the unit are suitable for the
rated voltage and current of the BENNING CM 12.

- Check the insulation of the safety measuring leads. If the insulation is dam-
aged in any way, do not use the leads.

- Check the continuity of the safety measuring leads. If the conductor in the
safety measuring lead is interrupted, do not use the leads.

- Before selecting another function with the rotating switch @, always discon-
nect the safety measuring leads from the measuring point.

- Sources of strong current in the vicinity of the BENNING CM 12 may cause
unstable or incorrect readings.

8.2 Voltage and current measurement

Q Always observe the maximum voltage to earth potential!
Electrical hazard!

The maximum voltage which may be applied to the sockets,

- COM socket ®

- socket+@®

of the BENNING CM 12 to earth is 600 VV CAT [V/ 1000 V CAT III.

8.2.1  Voltage measurement

- Use the rotary switch @ to select the desired function V= and press the
MODE key @ to select the coupling mode at the BENNING CM 12.

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + @ on the
BENNING CM 12.

- Connect the safety measuring leads to the measuring points. Read the
measurement value displayed in the digital display (.

See figure 2: Direct voltage measurement

See figure 3: Alternating voltage (frequency measurement)

8.2.2  Current measurement

- Use the rotary switch @ to select the desired function AZZ and press the
MODE key @ to select the coupling mode at the BENNING CM 12.

- Press the null balance key ZERO @ (2 seconds) to switch the
BENNING CM 12 to the initial mode (coupling mode: DC, AC+DC).

- Operate the opening lever @ and clamp the single-wire live conductor cen-
trally by means of the clamp @.

- Read the measurement value displayed in the digital display @ of the
BENNING CM 12.

See figure 4: Direct current/ Alternating current measurement (frequency

measurement)

11/ 2019 BENNING CM 12 36




8.3 Resistance measurements

- Select the desired function -'))';’;" by means of the rotary switch @ of the
BENNING CM 12.

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + @ on the
BENNING CM 12.

- Connect the safety measuring leads to the measuring points. Read the
measurement value displayed in the digital display @.

See figure 5: Resistance measurement/ diode test/ continuity test with buzzer

8.4 Diode tests

- Select the desired function & by means of the rotary switch @ of the
BENNING CM 12.

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + @ on the
BENNING CM 12.

- Connect the safety measuring leads to the measuring points. Read the
measurement value displayed in the digital display @.

The display behaviour of the BENNING CM 12 has changed and depends on

the serial number:

As of serial no. 91000277:

- For a typical silicone diode tested in the forward-biased direction a voltage
flow between 0.400 V and 0.800 V is displayed. A display showing “000” in-
dicates a short circuit in the diode, whereas a display showing “OL” indicates
an open circuit in the diode.

- For a diode tested in the reverse-biased direction the display reads “OL". If
the diode is damaged, the display will show “000” or other values.

Up to serial no. 91000277:

- For a normal silicone diode located in flow direction, the flow voltage be-
tween 0.400 V and 0.800 V is displayed. “OL” indicates a short-circuit or an
interruption inside the diode.

- For adiode applied in reverse direction, a negative forward voltage between
-0.400 V and -0.800 V is indicated.

See figure 5: Resistance measurement/ diode test/ continuity test with buzzer

8.5 Continuity test with buzzer

- Select the desired function g by means of the rotary switch @ of the
BENNING CM 12.

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + @ on the
BENNING CM 12.

- Connect the safety measuring leads to the measuring points. If the line resis-
tance between the COM jack @ and the jack + @ falls below the adjustable
limiting value (30 Q to 100 Q), the integrated buzzer of the BENNING CM 12
sounds and the red LED @ lights up.

See figure 5: Resistance measurement/ diode test/ continuity test with buzzer

8.6 Capacity measurement

Discharge capacitors fully before measurement! Never apply

A voltage to the sockets for capacitance measurement as this
may cause irreparable damage to the unit. A damaged unit may
represent an electrical hazard!

- Select the desired function -K- by means of the rotary switch @ of the
BENNING CM 12.

- Determine the polarity of the capacitor and discharge capacitor completely.

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + @ on the
BENNING CM 12.

- Contact the discharged capacitor with the safety measuring leads observing
correct polarity. Read the measurement value on the digital display @ of the
BENNING CM 12.

See figure 6: Capacity measurement

8.7 Frequency measurement
- Select the desired function V=T or A by means of the rotary switch @ of
the BENNING CM 12.
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Frequency measurement in the VT function:

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + ® on the
BENNING CM 12.

- Usethe MODE key @ to select the coupling mode “V AC”.

- Use the Cursor keys @ to select the “Hz” function and confirm it by pressing
the OK/ENTER key @.

- Read the measurement value displayed in the digital display @.

Frequency measurement in the AT function:

- Use the MODE key @ to select the coupling mode “AAC”".

- Use the Cursor keys @ to select the “Hz” function and confirm it by pressing
the OK/ENTER key @.

- Operate the opening lever @ and clamp the single-wire conductor centrally
by means of the clamp @.

- Read the measurement value displayed in the digital display @.

- Remember the minimum sensitivity for frequency measurements using the
BENNING CM 12 according to chapter 7.5!

See figure 3: Alternating voltage (frequency measurement)

See figure 4: Direct current/ Alternating current measurement (frequency

measurement)

8.8 Effective power measurements/ power factor measurements

- Select the desired function W3 by means of the rotary switch @ of the
BENNING CM 12.

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + ® on the
BENNING CM 12.

- Connect the black safety measuring lead to the neutral conductor (N) of the
supplying mains.

- Connect the red safety measuring lead to the phase (L1) of the supplying
mains.

- Operate the opening lever @ and clamp the single-wire live conductor cen-
trally by means of the clamp @ of the BENNING CM 12. The ,+* symbol on
the clamp @ must be directed towards the energy source.

- By means of the MODE key @, it is possible to switch over from effective
power (W AC, W DC) to power factor (PF).

- Read the measurement value displayed in the digital display @.

Note on effective power:

If the energy flow changes its direction (from the load in direction of the energy

source), the ,minus* symbol is displayed in the digital display @.

Note on power factor:

In case of correct polarity and if no sign is displayed, there is an inductive load.

If the ,minus*” sign is dislayed in the digital display @, there is a capacitive load.

General note:

For voltages below 10V,

Overflow indication:

“OL.U” at overflow voltage, “OL.A” at overflow current and “OL.W” at overflow

effective power. Please observe figures 7b and 7c for measurements in the three-

phase supply network.

See figure 7a:  single-phase load

See figure 7b:  three-phase load without neutral conductor (N)

See figure 7c:  three-phase load with neutral conductor (N)

coc OF currents below 5 A, ., nothing is displayed.

8.9 Phase sequence indication

- Use the rotary switch @ to select the desired function W3 and press
the MODE key @ to select the phase sequence test (RST) at the
BENNING CM 12. “RST” and “LoU” are shown on the display.

- Connect the black safety measuring lead to the COM socket ® on the
BENNING CM 12.

- Connect the red safety measuring lead to the socket + @ on the
BENNING CM 12.

- Connect the black safety measuring lead to the assumed phase L3.

- Connect the red safety measuring lead to the assumed phase L1. With nor-
mal function, ,L1* is displayed for approx. 3 seconds. !

- If L2" is displayed, the buzzer sounds twice. In this case, immediately
bring the red safety measuring lead into contact with the assumed
phase L2 while ,,L2“ still is indicated.

- When the ,L2" indication disappears, the test result is displayed as follows:
a),1,2,3" indication = clockwise phase sequence, L1 in front of L2
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b) ,3,2,1" indication = anti-clockwise phase sequence, L2 in front of L1
c) ,----" indication = measurement cannot be evaluated
d) ,LoU" indication = One of the safety measuring leads has not been con-
tacted during measurement.
- Press the OK/ENTER key @ to repeat the measurement.
" Note:
If the voltage is < 30 V, ,LoU" is displayed and if the voltage is > 1050 V,
,OL.U" is displayed. If the frequency is not within the range from 45 Hz
or 65 Hz, ,out.F* is displayed.
The three-phase network system does not have to be earthed!
See figure 8: Phase sequence indication

8.10 Current measurement with the flexible AC current transformer
BENNING CFlex 1

- Select the desired function Q by means of the rotary switch @ of the
BENNING CM 12.

- Connect the black safety measuring line of the BENNING CFlex 1 to the
COM jack @ at the BENNING CM 12.

- Connect the red safety measuring line of the BENNING CFlex 1 to the + jack
@ at the BENNING CM 12.

- Select the 3,000 A (1 mV/A) measuring range at the AC current transformer
BENNING CFlex 1.

- Clamp the single-wire live conductor centrally by means of the flexible meas-
uring loop @.
Read the measurement value displayed in the digital display @.

See figure 9: Current measurement with the flexible AC current transformer

BENNING CFlex 1

8.11 Voltage indicator (NCV)

The voltage indicator function is not intended for testing the ab-
sence of voltage. Even without an indication signal, a dangerous
contact voltage might be applied. Electrical danger!

The voltage indicator function is intended for non-contact detection of an alter-
nating field. The detector is located in the measuring clamp @ and is active as
soon as the function VG, ATE or W has been selected. If a phase voltage is
localized, the red LED @ lights.

An indication is made in earthed AC current networks only!

Note:

In the function -»)H or -|(- INRUSH, phase sequence test (RST), the voltage indi-
cator (NCV) is not active!

Practical hint:

Interruptions (cable breaks) in cables lying around openly such as e.g. cable
reels, fairy lights etc. can be traced from the feeding point (phase) to the point
of interruption.

Functional range: 2 230 V

See figure 10:  Voltage indicator with buzzer

9. Maintenance

A Before opening the BENNING CM 12, make sure that the device
is free of voltage! Electrical danger!

Working on the opened BENNING CM 12 under voltage must be carried out by
skilled electricians with special precautions for the prevention of accidents
only!

Before opening the BENNING CM 12, remove it from all sources of voltage as
follows:

- First remove the both safety measuring leads from the measurement points.
- Remove both safety measuring leads from the BENNING CM 12.

- Turn the rotating switch @ to "OFF”.

9.1 Securing the unit

Under certain circumstances, the safety of the BENNING CM 12 can no longer be

guaranteed. This may be the case if:

- there are visible signs of damage on the unit,

- errors occur in measurements,

- the unit has been stored for a long period of time under the wrong conditions,
and
if the unit has been subjected to rough handling during transport.

In these cases, the BENNING CM 12 must be switched off immediately, removed
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from the measuring points and secured to prevent it from being used again.

9.2 Cleaning

Clean the outside of the unit with a clean dry cloth. (Exception: any type of special
cleaning cloth). Never use solvents or abrasives to clean the testing unit. Ensure
that the battery compartment and the battery contacts have not been contami-
nated by electrolyte leakage.

If any electrolyte or white deposits are seen near to the battery or in the battery
compartment, remove them with a dry cloth, too.

9.3 Battery replacement

A Before opening the BENNING CM 12, make sure that the device
is free of voltage! Electrical danger!

The BENNING CM 12 is powered by six 1.5 V micro batteries (IEC LR03/ type

AAA). Battery replacement (see figure 11) is required as soon as all segments

of the battery symbol |_| @ have disappeared and the battery symbol is flashing.

Proceed as follows to replace the batteries:

- First remove the safety measuring leads from the measurement circuit.

- Remove the safety measuring leads from the BENNING CM 12.

- Turn the rotating switch @ to “OFF”.

- Putthe BENNING CM 12 face down and unscrew the four screws of the bat-
tery compartment cover.

- Lift the battery compartment cover off the bottom part.

- Remove the discharged batteries from the battery compartment.

- Insert the new batteries into the battery compartment at the provided places
(please observe correct polarity of the batteries).

- Lock the battery compartment cover into place on the bottom part and tighten
the screws.

See figure 11:  Battery replacement

Remember the environment! Do not dispose of used batteries

A with dc tic waste. Disp of them at a battery-collection
point or as toxic waste. Your local authority will give you the
information you need.

9.5 Calibration

Benning guarantees compliance with the technical and accuracy specifications
stated in the operating manual for the first 12 months after the delivery date.

To maintain the specified accuracy of the measurement results, the instrument
must be recalibrated at regular intervals by our factory service. We recommend
a recalibration interval of one year. Send the multimeter to the following address:

Benning Elektrotechnik & Elektronik GmbH & CO. KG
Service Centre

Robert-Bosch-Str. 20

D - 46397 Bocholt

10. Technical data of the measuring accessories

- Standard: EN 61010-031,

- Maximum rated voltage to earth (=) and measuring category:

With push-on caps: 1000 V CAT lil, 600 V CAT IV,
Without push-on caps: 1000 V CAT II,

- Maximum rated current: 10 A,

- Protective class Il (@), continuous double or reinforced insulation,

- Contamination class: 2,

- Length: 1.4 m, AWG 18,

- Environmental conditions:

Maximum barometric elevation for making measurements: 2000 m,
Temperatures: 0 °C to + 50 °C, humidity 50 % to 80 %

- Only use the measuring leads if in perfect and clean condition as well as
according to this manual, since the protection provided could otherwise be
impaired.

- Throw the measuring lead out if the insulation is damaged or if there is a
break in the lead/ plug.

- Do not touch the bare contact tips of the measuring lead. Only grab the area
appropriate for hands!

- Insert the angled terminals in the testing or measuring device.
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11. Environmental notice

% At the end of the product’s useful life, please dispose of it at appropriate

‘mmm | COllection points provided in your country.
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