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1) AABRDPERL VIDT7ILAT—ILD1/10 LT DIHFE
(2) 71 LY BEEEFMNIC L TEVWEREZ TS 2555
BE#HLYIEA - LYY TS, RANGEX—%#H U THEE
. BRAEL Y IDNEEEINET,
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RNERZHNES S

SEERZANET S

©00000000000000000000000000000000000000000000000000000000000

BHERTAEY 258, BRRBITIRLEFIZTLTLLES
W, BHE Q2. =GR zRKICY SV 7 UBRIFAETE
FtAo

s AVNR=FDZRABE, BIRBRIVISAETERWNEENH
nDFRI,

s ANBRORES. KLVEREICEL > TR HIRICED Y3 —
NoBEDRET ZIHEENH D XTI AEICEIFELD FE A

c ANBROREZEEINOHSBVWEEIE. 7)Y HEEZ EMIC
LThE, A—FLYIEEIF200AL Y I TRAIEZRIBL T
<TEE W,

J
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/A X EBREED (T« LY HEE FILTER)

32 JAXZEERSED
(7 1 L5 #&RE FILTER)
21 F I TBECA VNS BBOBRICH, FRBTRIC
BRERANESL TVBBANSED ET,
TSR RDICT B L. RELEBREAIRESNET,

FILTER OFF FILTER FILTER ON
AUTO 0= @ AUTO [APS]
~ nnn ~ nnn
UL L L L e

i I I I 1 H i I I I 1

7 LY BEEADR O BAREERIE. —RNRFET L —H DR
BREHE E [BEDH 180 Hz (-3 dB) [CHIBRE &Y,

WEBT L—NOEBEZRITT 2581, 7 LIBEDERZE
#HLFEI,

20

S 10}
—
1l FILTER: OFF
m Or
©
o
5 -10
S
B gL
1B 20 FILTER: ON

_30 1 1l 1 ol 1 1l 1 1l 1 1

1 10 100 1000 10000 100000

BR% [Hz]
ERE TS (R - 10 mA L YY)
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AEEZR—ILRT S (F—F7R—)L F#EEE HOLD)

3.3 AEEZR—ILKT B
(F—%1k—IL K##HE HOLD)

AEERRER—ILRUTHRARD cWE S ERLET,

OFF oN
AUTO A O
~ nnrc ~ nrc
LA L0 e LA L0 e
[LLLIT 1 1 1 1 H i 1 1 1 1
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BAME - RIME - FI9EZHRT 2 (L 31— R REC)

3.4 ®mXiE - &/IVE - FIIEZHERT S
(L 3— K8 REC)

LI—R®EEEE>S & AEBORRERIN FRESNDFH,
FIclIBEREEZRRLE I,

1 RANGE

~ 'I"l'l"l'l:' @ BAEL Y UEER
an , "any "am" m; @
mmn 01011 2 M/AN)I(IN

MAX/MIN F—Z#3

¢ @ BREZAEL TWDRKRET

W,

RECmAX
~
Ll s MAX/MIN —h8 & hfc i an S BR7E
mA ETORAME - BVl - 98 - BFHS{E
mmm 01 DENIM—DERRLEY, tBDT—F
FPREXE U ICRIEENE T, ([REC]
RIR)
[MAX], [MIN], [AVE] &7 | BIEERR
[MAX] BAE
[MIN] BB
[AVE] FHfE = (R/IME + &K(E) + 2
U BB

« A— kLYY (AUTO]) TMAXMIN F—%HBd &, BED
Bl Y YICBEESNET,

o LO— REBEERES &, A— NNT—A THESIR A TRERS
nEv,
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RAME - &/IME - FEZHER I 2 (L I— FEE REC)

o) N 3 HOLD
A @
(| 'l' s L O— Riles —REL
- o = mA
nn 1 1 1 1
(EISIMB] s=17. [REC] 4T)
L e 4 "N %jc/@[MAX]
N "-' l‘-l' E RS @ &/\E[MIN]
e mA @ \J/
B [AVE]
nn 1 1 1 1
BEHE
N, 5 HOLD

~ L.-" "-'-' 9 RMS @@ L O— Rigpe=z B

T I T '
([zIeJM»] 4T, [REC] s)

L O— REEEZE RS 2

9

BAfE. BME. FHERIUT7SNET,
([REC] H{T)
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BAME - RIME - FI9EZHRT 2 (L 31— R REC)

's 2

- GIeIMs) 54T LT WBRIE. RBREIEMESNE A,

. BREEEYY—VRRETEE A,

- BREYIZ EBAME. B/IME. FHEEIYTFENET,

o L O— REEEDEATRERIE. EtERICE > TRADET,
RERERY 25881, FIROBER 7L A EER (6LR61)
DOEREHBOLET,

. BR#BO®R/NFREIZ30.0Hz T,

c LO—REEEEBEMIC LR CRAEEGRE Y SV T Uig
B AADBRWEHRIMEIZOICRD £F, TNERETZICIE,
#WEREISY T LTHSMAXIMIN F—%H L, L O— R
BEEAMICLTLLREE L,

o LO—REEIEYOEERATEENS Y a—E4TE A
NDEL BB EHRIMEFOICHRD £9, TNEEET DI,
HOLD #—#%##L<TL J— Rtz —BEIELTh S Y —
EALTLREE W,

L

IN—%957%FK% (BAR GRAPH)

©00000000000000000000000000000000000000000000000000000000000

N=TZTDRREEETEXT,

oA KMERR (FEkE)

REC MAX

~ e ﬁ‘;ga%&.w%) (hour]
0i3. ©

A N
et min HEERE (2) [min]
V

BRL VYRR
BEREORRICUEZRF. N=TZT7DEITAYMDPRBLT
MAX/MIN F—mREhicl R 5 DEBRENIRTRENE T,

0
TP AT b T
HmnnmmniEE
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RAME - &/IME - FEZHER I 2 (L I— FEE REC)

N=TZ57DAEMBIC [min] BRESINTWS L E

N=TZT7DIETAV D IREZRLET, 1PEBTEHE
IKN=TZTHENSLIEITAY NTORENSRITICEDLD F
o N=TZTNINRTRA L& ERFBBEFENI0D T, &
BEENOAIUEICRZRZE, I1EBIT B EICN—=TZTHE
MNELETAY M ORBEDSHEITICEDD XY,

RBEIAY NOEADNRITLTVS EE

o 1 2 | Is BILULTWBEIT XY NDOEN
Iiiiiliiiiliiiiliii"l'; """""" ™ (BRI (0 ~ 29) ERUE T,
Bl - 20 %8

REEITAY FOBADBFITILTVSEE

(I) | I1 | 2 3 . HITUTWDEIXY KD
"""""""" ll;iiiliiii T (430) ARERERT (30 ~ 59) &
RUET,

Bl : 50 EE

IN—=T'S57DHEBIC [hour] BRERTATVWBEE

?w . |1 . |2 . |3 Ihour /\—757@1'&7)(\/'\1]\
5'5 .......................... 1B AERLE T, Bk 50
0 1 2 2 ' FTCRARCTCEZET,
i ™ 0 1R 4058
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BHOHEEZINZ S (F— XD —A T8 APS)

BitDHEZMZ S
(A= B INT—ATHEEE APS)

BHOHEEEZMAZ I ENTERT,, EREDREDLH 10 2 fEH

<&, BETERMINK Y,

Ti5HAR (FHHRE) EA— T —A TEEDEMICE>TW

ESCRSN( APS IYA))

A—=bNRT—ATEENENDHE. BE)TERIYIN S 3075

IC73% & LCDRRE D b\ﬁJFIL, T —WiRETHMSE

LEd, BRzYISTIC5IEHEFRHFZERAT 5=k POWER
—AOWITNHDF—ERL TSIV, F—ERLLEKAD

SHUEREORENNI0DMERC & BETERMINK Y,

- REBEERTERT B EEE. H5NUHA—NNT—ATH
BEZENICREL TS W,

o LO— REREERRIE. A— T —A THEDEIICRD X
3_0

A—hIRT—ATHREZEMICT D

BRHA > TWBIHEIE. %ﬁ?%tﬂo TLEE W,

HOLD

AUTO

~ n ﬂ' ' s (@j @@ RIFSICHS

RERFIC 2B 7Y —FHIBD, A—K/XT—
F7HBEDENICBRD I,
(APS BiCT3))

BRZEYZE T, A— M7 —F THBEIFENICRDE T,
BHDHEFEICTEELLES W,
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TH-—BEEMICT B

TISHAER @ERE) 3. T —FEMICB>TVET,
RECEREI D SR}, BRZVI> TS,

| POWER] RANGE

@ ({% s

EERIC2E TS —FNRD, URE T —ENEHICBRD XS,

[%ﬂﬁ’&tﬂéi'c\ T —EE IR0 T, ]
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7 A7 H IR (OUTPUT)

| 3.7 7#oownmeEouTPUT)

REC (F2#&H7 : DC) & MON (BZE 1 + AC) hSEIRTE X T,
BRLYYOTIILRAT—)LT1000; AV > ML TAC/DC 1V
DEAPESNET,

Ffee 200 A LY TFTILRT—)L 20001 17> MMt U TAC]
DC2VOHANEENET,

1 RANGE
@ BRL Y Y %RER
2 OUTPUT

(@ OUTPUT F#—%#¢

HADBEMICHED ET, ((REC] &%)
A— D= T ESIC AL £, (EEE SHELT)

ouTPUT SRR (OF— R KT —A 7 ER)

N
((@ m\lim SERAN (A — /XD — A 7 553h)

AT (A — M XD —A 7B
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7 F AT H A (OUTPUT)

(EBHL—KN)
MON CEFE1 - AC). REC (5£8kH7 - DC)
— o _ JLZ K
ERLYY HAL—F TEE 97545
10 mA | AC/DC 1 V/10 mA
100 mA | AC/DC 1 V/100 mA ACIDC: £3.0%rdg. 25 B
1A| AC/IDC1V/I1A +10mV
10A| AC/DC1V/10A (40 Hz ~ 2 kHz)
200A| AC/DC 2 V/200 A 15 KF
(HABE)
[REC] [MON]
EIRREFEL (0-63.2%) 200 ms WUF T,

0-90%3I kD : 250 ms T

100-10%3F D : 500 ms UF (-3dB) 5 Hz ~ 15 kHz

o HABEEEMES L= %Y OUTPUT *—%1# L TREC] £
RN Y= RITLTWB Z EZRERL TS W,

« FABREAEEDOHAETERE A

s TS HEEZENICT B E. REREEREAZEN Y hUTc
HEANFESNET,

« A=k LYY (AUTO) DFEFOUTPUT F—%=H U B E I,
Alce=nBRL Y IICEESNEY, (AUTO JHLT)

« EOEREFE DEEFTIE. 9094 BAO—R (AT 3 v) ZFEALT
<TEE N,

« HAZERTBHE R RE) B BVWARAYE-F VR
OEFEEEAL TLLEW, (ALY E—F> 2100 kQ I
ki<
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7 A7 H IR (OUTPUT)

AC 757 %5 DOfER

RIFEORHFICIZ. ACTFFTH (AT ay) eHBENLEE L,

- AC 779 %KL TH, BHEAEELTWEE (fFv—2
AUTE) . REBX EVREDLOEBRIMINZZ ENBH D ET,
BRERT 255E. fTmOEMERIRY 2H. EEED 4
LTLEaby,

« ACT79 79 %ERLIEBE. BAERICKER/ A IANEX
nTwad e, BAVY RORRIDERD., HAIK/ 1 ZIDES
BENHDET, D& EF, DHEETOEMETFH D WIEH D
IHFD L A% 7 —RITER L TSI W,

« HOLD ¥—Z# UL TH. HAWFR—ILREShFEFA,

- [REC]. MM AVEATL TWBRETHHAL TWETH, A —
KIRT—FA THERICHE> TVWETDT, EELLE L,
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7 F AT H A (OUTPUT)

AFER IR

250 ms "
HARERFE ZED)

ANER  HAER

2 e 001 oY ¢ L e rsa-10-47 05014508
..... e £ £

N enech pRESBES 1
14

IN]
4!

" 0 ms

50
HARERE GITD)

46



i

+ rdg. (e B, FRME)
REAEFOME AEBIPRAERTL TCWSMEERLET,
- dot. (9f#8E
TIGIWAERICHITBRNFREM, DEROBRIMTDO L ERLE T,

RIS HEERAEHAR 15/
FRREERIEE . 15H
33 —FEAEK 1AEET

HEEFRIDEEESHE © 23°C+5°C. 80% rh LT
BEEZs ] AT L TRV E
BIERTREEAR 940 mm LT
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AR

gﬁ =i A rms (EDEMERR)

eecccccccse ©00000000000000000000000000000000000000000 0

Loy (eEsm) | 9@ | B | BAZRER
10.00 mA FILTER OFF;
(1.00 mA ~ 10.00 mA) | %01 ™A | 45 17 ~ 66 Hz:
100.0 mA 01mA +1.0% rdg.+5 dgt.
(10.0 mA~100.0 mA) 40Hz~45Hz, | AC20Arms
(0.100 A~ 1.000 A) +2.0% rdg.+5 dgt. | (p.52)
10.00 A 0.01A FILTER ON;
(1.00 A~ 10.00 A) : 50 Hz ~ 60 Hz:
+1.5% rdg.+5 dgt.
FILTER OFF;
45 Hz ~ 66 Hz:
+1.5% rdg.+5 dgt.
40 Hz ~ 45 Hz, AC 200 Arms
%](.)8002,\, 200.0 A) 0.1A |66 Hz~ 2 kHz: T
: : +2.0% rdg.+5 dgt. | (p.52)
FILTER ON;
50 Hz ~ 60 Hz:
+2.0% rdg.+5 dgt.

BARMBOZE  £0.1% rdg. A (YVa—RhDOEEEEE LTVDEDS
MBICEWTH, 100 AKiE)
+0.5% rdg. B (100 ALLEICBWT)

NEBHESFRDEE  AC 400 A/Im DAFRESRICH WT5 mATESH.
7.5 mA max.

ERAEREE AC 300V CAIEAT IV I
FRENZBEBEE4000 V
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—RR{EHR

BIBEL HZ e
Ly (Herssm) | pmeE | B
100.0 Hz (30.0 Hz ~ 99.9 Hz) 0.1 Hz |+0.3% rdg.+1 dgt.
1000 Hz (95 Hz ~ 1000 Hz) 1Hz |+1.0% rdg.+1 dgt.

BEEL Y IEA— LY I TTRANGEF—%F U BAIE
BERAEL Y INEEINET,

| 4.2 —mtix

fTEREE

La—k

TREM. ERBOAEICENT
RAME (MAX]). &/IME (MIN]). Fi3{E ([AVE])
& RFIHE

F—FiIR—ILR

RNERE

el WA A i)

REF—RENSHWIODRICTY —MiRETES
L. BETERZYS GER. MRERAIEE

EHHFE/T—AT

BSthH TR, REERIEDfH/NT—A T

T8

ON/OFF

RERT

TIZIRR

20001y b BATY RUTREORR

N—=T 5 TRR

3BEIXVE
Ly YRR ICIIRMERTEBIRFIEE

A—=NL Y IKRR

[OL] 7EIXY R IB) KR N—=TSTRR)

WSS

&1 (RATE. HEERIERR)

BitHER /(T —A 7

[bALt] — [Lo] (714 %> k) &iRte. /NT—H7
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—RR{EAR

Eamr iy A N HOL D

A—hT—47 XE
BYET

Z At

71 LT HRE ON: 180 Hz +30 Hz (-3 dB) / OFF

REREHL—b s FIYYILERR
NORMAL 500 ms £25 ms ({92 /#)
SLOW 3s+0.15s (#9102/3%#)
FAST 250 ms +12.5 ms (#4[a/#)
c N\N—=UZTHRR
250 ms £12.5 ms  ({4[E/F)

FRGE R IRER. B 228 T
LyIgib&z CRER G A—NLYYINZaATFILYY (LY
VERE) BIRFIAE

- BARE: A—-bLVY

rFOJHAME  REC(CHEN) /IMON (R A1) B#IRATRE

HAL—bk REC DC1 V/f.s.

(200AL > VICERD DC 2 VIfs.)

MON AC1 V/f.s.

(200AL > VITERD AC 2 VIf.s.)
W +3.0%rdg.=10 mV (40 Hz ~ 2 kHz)
HARE REC (DC) Bl E# (0-63.2%) 200 ms U T

0-90% 325 EAYD : 250 ms LT
100-10% 32T D :500 ms LT
MON (AC) BlE#®4 (-3dB) 5 Hz ~ 15 kHz

HAAYE—F 2R 200 QT

EEYIFIvy 25T (200AL Y VIF15LT)

(VLARNTZ79%)

i EE Y3— - FHSERI : AC 3.536 kV/157]
HEIRIE Y3 — - [EIE&M : 630 kQLE

EFRSAT BA. BHRE2. ®E2000 mUT
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—RR{EHR

BEEHE %&£ . EN61010
EMC: EN61326
BEHRERE R BRAOFE : 30 AT
(ACT7 4% 75 EAK. 3VImicT)
EN 61000-3-2
EN 61000-3-3
BEUAME. Bk IP40 (EN60529)
fE R S 0°C ~40°C. 80% rh AT (EE LB\ &)
RERE 0°C ~40°Cic& W\ T, 0.05 x FEEMRE/C
RERESE -10°C ~50°C (fFB LAV &)
iR WER7 LA UeEM (6LR61) x 1 £zl
BB~ > VizEi (6F22) x 1
ERBEREE 9V
EJ/alrS
9445-02 ACF7 775 (A 7> 3>)
BAEREN 100 mVA
JE for 5 FE IR #4940 BFE)
(Eman, BENYYHVESM (6F22) EHEE)
Nt #162W x 225H x 39D mm
gHE #1400 g (EithxBR<)
SR EREEHARE 15ME
B 2R RENADORR, (p.51)
*A7vay 9445-02 ACF7 % 7%

9094 HAT—R
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—RR{EAR

BAREICEBTaL—T 1 RN

52

[Arms]

)

2

Vil

250

200

150

100

10

100

1000

JAR# [Hz]

10000

100000



®F - P—ER

ANE &
FBORMI . BBECRZBSNBD, BNDEXE
BRTY.
BERTOWE. M. BEELENTILE N, KKP
BEFS. WHORRICADET,

|51 g g su—=y
BREIKDWT

REABIF. BEROEARAPREREICLIDERDTT, &
BRO HEARAPRRICEDEREAPZED TWLE, it
ICEHRICREZ CHRESNE L Z2BBHLET,
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- g yU—Z Y
o99—-=29
NEE

Va3 —DEIHMICEYNIEE > BB Va3 —FEE
[CHBAET. PHOoHhWIT ST IVRETEYETEICED

" BWTLREE W, Ya—DEHESHICEYNEE ST E
LD UlciREERE EERICAETCE XA, Y3 —0
FWHEINEFLTULE > BEIR. BELE (REE) H
BED DEEFICIEKR LIV,

« REDFENZEDEZTE. ZODPVWRICKMREERHZLEEE
BT, BIHEHWTLIZE L,
o RAERIFFZWEERSHMWHETRLIHEWTLIZET W,

BE

RyIy, ZILA=)b, FEb>, T—FI)b. T, ¥oF—,
AV Y Y REEOHRAIFET ICERLUBVWT IV, . &
BIBIENHDET,

BEEILDOWT

AEREZRERET D EEEF. HIBTED SNIRAICHK > TLHLTL
fEE W,

54



| 52 Boreezi

BEEBDNn2 s}, MERBICHSNSAIIC ZEELTHS. &
B LI (REE) hRFD DEEMICEHEVWEGhELZE L,

Rofc&ElE

BRI I BHEIIIC
R \ RE \ KL%
BRENSAS L BHROBENEISNE | HLWEBERBLT

EARICERATINS

ER

<EEW, (p.20)

BERS Y THFOLH
DIk BEMRENER
BT,

BtEmDOI L. Btk
ATy THFDILEHND
ETIARYFRET
AL TSV,

F—NIRT = THEED
EM0Ha. BREOD
RENH 102 EHE< &
BRERMINET,

A=t NKT—=AT DK
EZERL TS W,
(p.41)

=] A=KIS %
=] BssT. g<ic

BHOEENEZSNEK

o

FLUWBERHULT
<EEW, (p.20)

BREHIYTIND

BRzANRE, 9<

ICEESTIND

LYYZZEETERW | L O— R (MAX]/ | Ax—%@L<. La—
[MINJ/[AVE]) 85 3 | RigsER RIRL TH S
Ly UBBTEEBA, LY IEBRLTLE

=W, (p.38)

[E.001] ~ [E.004] @ | KL TW3B X EUAHE [ERICHL TS W,

RRNES EENAREMENB D % | (0.56)
ER

AER, Ya—Hm5F
AER

REBEFER®EREK
NEWBRZMNET S
&, FNEHRICEZE
NERELEXY,

FEORESICFEGE
NHOHERIH BEIC
FEHDEEA
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IZ—%RK

AEIR

RR

MALTTIE

HAL—hHHEER
AN
HADINE LY

200A LY YEFERLT
(A%

BRLYIZERLT
FEE W,

200AL vYidtlL VY
ERRBD2VIS. TY,

HH%EZ T BHEBOAN
AVE=F Y IMMENT
EMNEZSNET,

HAOEZ T 2HBOA
HA YV E—=5> %R
RBLTLIEE W,
AR E=F VA E
100 kQ U E=#EL
E3

EWAKRHORET
MON HAZFERLTW
%

HEHEIFI0 Hz ~2
kHz ©9,
BREBTRICED S5
Hz ~ 15 kHz (& -3dB
DFHTT,

15 kHz TI&#70% @
RIBICARDES,

| 53 T5—%%

IS5—%F | Bk \ K%

(. 001] | 7Y% 7 7% 11> MEROM|LCORRHIC T 5 —hix
: FryloHLAIS— RENLBEREENY

. . BTY, HELIE (RIE2E)
v 7YA 3
[E.002 |77 27T IV ARRAM gy pgmic o
S WN,
[E. 003] _
EEPROMF v /9 AT Z—
[E. 004]
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U

EHERENH D Ao
FUWEHERIELTRE W,

p.20

MEBROM & /e IZEEPROM D 7 — ¥ 11 &
HBTY,
BRBICH LTS REW,

p.55

BEBRE L IFNERKREN. REEHHZ
EKTMiioﬁwab//%%RbT<
=1 AN

ARERRICUIBAE. ANDBVWRICE
30 Hz KD & ElCRRENKT,

p.33
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b-[111}

i & HIOKI

iz BEFS fRELEARS
3283 BAH F RB&D1FH

AEEIE, BHOBEGREERTARUICRBEREIT LY T,
A—EAPICEEARE LB, BEVWRDEICTEEI LS W, AEDOTHABTT
BEEBESETVWLLERY, £, RIPBHERRBABRLD 1 FHTY, BAHLIRHED
BAE, HRoEANS 1 F2ATELET, TEEORIE. FEEZRRLTILEL,
Fleo BEIKOWTIE, BARENCEERESHBICED T,

* BEBRADBEWN
FRIEBOBFBRTIEVWUEEADT, AENTREL TRV,
THEES, BAR) BLUORER TTEM. TF2) BRIADEIN. BERICTEA
LTV RELETLSRBBLOW LT,

1. BURSEAE - AEREINIL FHNEZET) FOERBEICHE - L IEBBERIRE TR
HERNICEEL BEIc}. BEEBEVCLET, £, BROERICK2BROMHE
BRIEYLTE, BHEZO L BASBEITOMELIETVWLREET, A&, iuﬁ
—EHEZRB U RE. BLUBROEEPRIE, TAOEEROREZICL DIEERT]4E
BofcEliRi. BE, RESFEZHRTIHENTIVET,

2. REHERTH. ROBBICIIRIEDHRAL SETWIEEXT,

-1, MBREFEAUCERECZWAENO RN, ZROGIREG. #F

2. RROUEBRNEIS5T RN, ZRIBIBH. HE

-3, BURGARICE OB VWREH IRV, KiciFEAIC & 2iHE

-4, BEADUSMNC £ BB PRSI & D HEE £ OIEE

-5. BURFHRABFICHRS N DZRTMRDHEE

-6. BEWEITROEX, ETHICLHES L VES

7. SNMEEDOZEL (Ef$®$?<%)

-8 k. EKE. #E, RE. BREF (BE. ARESE). #F - RHITA. MEHE5R
3&;4:0%@1&%(“1&2%0)77}‘“73LJ:é?ﬁ(ﬁ‘%&v}ﬁ%

9. Ry hNT—UERICEBEE

-10. fREEZ DIRHEAE VNS S

-11. Z DR DT & AR E NIRVWEE

-2 KR (FHAKS. MEMAES. RTOARS. EHCH02ERARRR LV
EHEMRERS) ICHAAATERTBHAT, B> TZOEEZERV LA BVNES

3. FRAFBZBRERNOAEM TS, (This warranty is valid only in Japan.)
H—E Rk

e Y—CAmE HEE# K24

T386-1192 REFE LHM/I\R 81
TEL 0268-28-0555
FAX 0268-28-0559
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Introduction

Thank you for choosing the Hioki 3283 Clamp On Leak HiTester.
To ensure that your instrument performs as designed over the long
term, please handle this instruction manual carefully and keep it
handy for future reference.

Once you have received the instrument, verify that it has not suffered
any damage during shipment before using it. If you discover any
damage or find that the instrument does not operate as stipulated in
its specifications, please contact your authorized Hioki distributor or
reseller.

Verify that the packaging includes all contents.

[13283 [J9399 Carrying Case [JHand Strap
[J6F22 Manganese [ Instruction Manual
Battery x1

N N




Safety Information

I Safety Information

The 3283 has been designed and tested in accordance with the
IEC 61010 safety standard and shipped in a safe state. However,
failure to adhere to the precautionary information and follow the
instructions provided in this manual may render safety-related
functionality provided by the instrument inoperable.

Before using the instrument, be sure to carefully read the following
safety information.

/\DANGER

Improper use of the instrument may result in bodily
injury or equipment damage. Read this instruction
manual carefully and ensure that you understand its
contents before operating the instrument.

/\WARNING

Electricity poses a number of hazards, including electric
shock, overheating, fire, and arc discharge (caused

o by a short). Individuals using an electrical measuring
instrument for the first time should be supervised
by a technician who has experience in electrical
measurement.

Protective gear

A WARNING

To avoid electric shock when measuring live lines,
o wear appropriate protective insulation gear and
adhere to applicable laws and regulations.




Safety Information

Safety-related notations

This manual classifies safety information on the basis of the
severity of the associated risk and hazard level using the following

categories.
C DANGER _In@cates an imminent hazard that could lead to serious
injury or death.
C WARNING Indicates a hazard that could lead to serious injury or
death.
Indicates a hazard that could lead to minor injury or
ACAUTION that could be expected to result in equipment or other
damage.
Indicates information or content that is especially
IMPORTANT important to keep in mind when operating the instrument

or performing maintenance work.

Indicates a high-voltage hazard.
Warns that failure to verify safety or improper use of the
instrument could lead to electric shock, burns, or death.

Indicates an action that you must refrain from performing.

Indicates an action that you must perform.

@0 P

Indicates that there is additional information below.




Safety Information

Symbols displayed on the instrument

Indicates the need for caution or a hazard.
A When this symbol is displayed on the instrument, refer to the
corresponding section of the instruction manual.

"\~ Indicates AC (Alternating Current).

Indicates DC (Direct Current).

Wear appropriate protective insulation (insulating rubber gloves and
boots, helmet and etc.) when connecting and disconnecting from

live electric circuits.

Symbols related to standards

E Indicates the Waste Electrical and Electronic Equipment

= Directive (WEEE Directive) in EU member states.

Screen display

This instrument uses the following screen displays.

A|B|C|D E|F|G|H|I|J|K|L|M|N|O|P|Q|R[S|T|U|V W|X|Y|Z
AbLGEFLH (WJELAnoPSrSEUYY
(¢ 34561850

A different display is used in the case below.

r_: "_ Over-range indication ((p.17)).



Safety Information

Other notations

HOLD Bold text is used to indicate language used on keys and other
(Bold)  controls.

[ 1] Language from the screen is enclosed in brackets ([ 1).

Accuracy

We define measurement tolerances in terms of f.s. (full scale), rdg.
(reading) and dgt. (digt) values, with the following meanings:

(Reading or displayed value)
rdg. The value currently being measured and indicated on the
measuring instrument.

(Resolution)
The smallest displayable unit on a digital measuring instrument,

dgt. i.e., the input value that causes the digital display to show a “1”
as the least-significant digit.
fs. (Range)

The currently selected range.




Safety Information

Measu

rement categories

To ensure safe operation of measurement instruments, IEC 61010
establishes safety standards for various electrical environments,
categorized as CAT Il to CAT IV, and called measurement
categories.

I\

/N\DANGER

» Never use a measuring instrument whose measurement
category is lower than the location in which it will be
used. Doing so may result in a serious accident.

» Never use a measuring instrument with no category
labeling in a CAT Il to CAT IV measurement category.
Doing so may result in a serious accident.

The 3283 conforms to the safety requirements for CAT Il (300 V)
measuring instruments.

CAT Il :

CAT Il :

CAT IV :

When directly measuring the electrical outlet receptacles
of the primary electrical circuits in equipment connected
to an AC electrical outlet by a power cord (portable tools,
household appliances, etc.)

When measuirng the primary electrical circuits of heavy
egiupment (fixed installations) connected directly to the
distribution panel, and feeders from the distribution panel
to outlets

When measuring the circuit from the service drop to the
service entrance, and to the power meter and primary
overcurrent protection device (distribution panel)

Distribution panel

Service entrance

Internal wiring

CATII ___x_¥

Service drop

Power meter

Fixed installation



Operating Precautions

I Operating Precautions

Please read the following precautions to ensure that you can use
the instrument safely and fully utilize its functionality.

Checking the instrument before use

Verify that the instrument operates normally to ensure that no
damage occurred during storage or shipping. If you find any
damage, contact your authorized Hioki distributor or reseller.

Installation

/\WARNING

Installing the instrument in inappropriate locations may
cause a malfunction of instrument or may give rise to an
accident. Avoid the following locations.

S

Exposed to direct sunlight or high temperature

Exposed to corrosive or combustible gases

Exposed to a strong electromagnetic field or electrostatic
charge

Near induction heating systems (such as high-frequency
induction heating systems and IH cooking equipment)
Susceptible to mechanical vibrations

Exposed to water, oil, chemicals, or solvents

Exposed to high humidity or condensation

Exposed to high quantities of dust particles



Operating Precautions

Handling of the instrument

Y

/\DANGER

Do not input a voltage or current in excess of the
ratings indicated on instrument labeling or the
measurement range listed in the specifications.
Doing so may cause damage to, or heating of, the
instrument, leading to bodily injury.

The maximum measurement current varies with the
frequency, and the current that can be measured
continuously is limited. Operating the instrument at
less than this limitation is referred to as derating.
Do not measure currents in excess of the derating
curve. Doing so may result in instrument damage or
malfunction, fire, or burns due to sensor heating.

To avoid short circuits and potentially life-
threatening hazards, never attach the clamp to a
circuit that operates at more than 300 V AC rms.

Be sure to connect the instrument to the secondary
side of circuit breakers. In the event of a short, this
side of the circuit breaker will be protected from any
short-circuit current by the breaker. The primary
side of circuit breakers is characterized by high
current capacity, and any short-circuit could result
in damage to the instrument or other equipment.

Use only the specified AC adapter. AC adapter input
voltage range is 100 to 240 V AC at 50/60 Hz. To
avoid electrical hazards and damage to the product,
do not apply voltage outside of this range. (Voltage
fluctuations of *10% from the rated supply voltage

are taken into account.)




Operating Precautions

/N\WARNING

To avoid electric shock, do not approach high-voltage
equipment or wiring when taking measurements
using a transformer's ground wire. If measurement
is difficult because the ground wire is located close
to an exposed high-voltage conductor, reroute the
ground wire before measurement.

/\CAUTION

» Be careful to avoid dropping the instrument or otherwise
subjecting them to mechanical shock, which could
damage the mating surfaces of the jaw and adversely

® affect measurement.
» Do not place foreign objects between the mating faces of
the jaw or insert foreign objects into the gaps of the jaw.
Doing so may worsen the performances of the sensor or
interfere with clamping action.

+ It may not be possible to accurately measure electrical circuits
that have a superposed DC component.

+ The 4] indicator lights up when the remaining battery capacity
is low. In this case, the instrument's accuracy is not guaranteed.
Replace the battery immediately.

Precautions when transporting the instrument

When shipping the instrument, handle it with care so as to avoid
damage due to vibration or mechanical shock.



Operating Precautions
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Overview

I 11 Overview and Features

The 3283 is designed for wide-range measurement of current in
live circuits, from very small leak currents up to load currents of
200 amperes. High-magnetic permeability magnetic material is
employed in the jaw to minimize adverse effects from external
magnetic fields and errors due to the positions of conductors to be
measured, thus improving the measurement accuracy.

High-sensitivity ranges with 10 mA full scale

Accurate measurement even of minute leak currents (resolution
10 pA).

Extensive measurement range
Five ranges in a 10 mA to 200 A full scale, for measurement over
an extensive range.

Built-in microcomputers give multifunctionality
SLOW, MAX and MIN are just some of the functions offered by
this compact, multifunctional instrument.

Displays true RMS values
Packs true-rms conversion circuits for accurate measurements
unaffected by leak current distortion.

Filter functions
The widespread use of switching power supplies and equipment
incorporating inverter technology can cause high-frequency
components to be superimposed on leak current waveforms.
The filter functions allow measurement of two kinds of leak
current: the kind caused by insulation faults and the kind that
contains high-frequency components.

11



Overview and Features

Output jack

The output jack allows easy connection to a level recorder or other
equipment (level recorder output: DC, waveform output: AC).

Minimized effects from external magnetic fields and

conductor position
The jaws are made of material with high magnetic
permeability, allowing precise measurement near to
transformers, electric motors and other sources of magnetic
fields. And error due to conductor cable position is extremely
low, so that even if the instrument is used as a residual
current transformer, the residual current characteristics are
low and measurement accuracy is good.

Low power consumption
Rated power: 100 mVA
Approximately 40 hours of continuous operation on single
layered-type manganese dry cell battery (6F22)

Dual power supply design

The unit can be powered using the optional 9445-02 AC
Adapter,9445-03 AC Adapter (for EU), or from a battery.

12



Parts and Functions

Front and rear

Jaw ———@

A

@&———~ Rear cover

o—
® (p-20)
@
I

Strap slit (p.24)

Operation

—e
lever

Control keys
(p-14)

LCD
display
(p.15)

13



Parts and Functions

Control keys

00

BAR
OUTPUT FILTER GRAPH

RANGE HOLD

=

-—000Q0;

sLow
/Hz

8
Power turned on while
Key Normally holding key down
1 633 POWER key | Turns the power on/off -
x ~ i _
2 A key Turns the recording
@ function off (p.38)
3 ™% | RANGE key | Switches the range Disables the buzzer
@ (p.29) (p-42)
4 2> |HOLDkey |Turnsthe data hold Cancels the auto
O function on/off (p.36) power-off (APS)
function (p.41)
5 °X |[OUTPUT Turns the analog output -
@ key function on/off (p.43)
6 = FILTER key | Turns the filter function -
@ on/off (p.35)
7 cBAPH BAR Switches the bar graph -
GRAPH key | display (p.32)
g MAX/MIN | Turns the recording -
key function on (p.37)
9 siow SLOWI/Hz + Setting a slower display -
key update rate (p.30)
+ Freq. measurement (p.33)

14




Liquid Crystal Display

| 1.3 Liquid Crystal Display

¢ | —6_—¢ ¢
Eo]!j] lm FILTER ma

=
|

12—

234567

= l:l"é.'é.'_s

. .g_ ] sl

.4

hour

. . mm._]_l
Nt OO 3
1 ~ AC measurement (p.25))
2 [F[e]Ms] Hold data (p.36)
AUTO Auto ranging is enabled (p.29)
SLOW Update display approx. 1 time/3 seconds (p.30)
3 REC Recording function is on (p.37)
MAX Maximum value (p.37)
MIN Minimum value (p.37)
AVE Average value = (maximum value + minimum value)/2 (p.37)
4 [MON] Waveform output (AC) is active
5 Recording output (DC) is active
[§) FILTER Filter function is enabled (p.35)
7 [APS | Auto power-off function is enabled (p.41)
8 Hz Frequency (p.33)
9 RMS True root-mean-square value (p.26)
10 mA Current (A, mA)
hour 1 hour/segment (bar graph)
11 min 1 minute/segment (bar graph)
» Over-range indication (bar graph)
12 1] Battery depleted (p.16)

15



Liquid Crystal Display

Battery remaining power display

When the power is turned on, all the LCD's segments light up.
Then the model name is displayed, and the bar graph shows the
battery power for 1 second.

Bar graph display with fresh
battery

If the battery remaining power
is zero, fz] will light up and
the buzzer will sound three
beeps.

when 12 is lighted, the
instrument's accuracy cannot
be assured.

Power shut-off

Lo L

' ' ' ' ' ' When the battery voltage drops below a
LB By - - certain level after E lights, the power
will be shut off automatically to protect the
internal memory. [bAtt] and [Lo] will be
displayed to indicate this.
When these are displayed and the power
has been shut off, replace the exhausted
battery with a new one.

oo}
.-
o

16



Liquid Crystal Display

Over-range indication

[O.L.] will be displayed if the measured

'-' ' current or frequency is beyond the
' ' ' measurement limit.
‘-, V-, When this display occurs, select an

appropriate range.

17



Liquid Crystal Display
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Pre-measurement Preparation

Before using the instrument, be sure to read “Operating Precautions” (p. 19)

Preparing and connecting-up

Install the battery (p.20). ]

Do pre-use checks (p.23). ]

(As necessary)
Attach the hand strap (p.24).

(R T

Measuring

Turn the power on. ]

Clamp the conductor to be measured. ]

(As necessary)
Select the measurement range (p.29).
Reduce noise (p.35).

(TR«

Ending

[Turn the power off. ]

19



Installing/Replacing the Battery

| 2.2 Installing/Replacing the Battery

Before using the instrument for the first time, install a layered-

type manganese dry cell battery (6F22) or a layered-type alkaline
battery (6LR61). Also, before doing measurement, check that there
is adequate remaining power in the battery. If there is not, replace
the battery.

/A WARNING

+ Battery may explode if mistreated. Do not short
circuit, recharge, disassemble or dispose of in fire.

» To avoid electric shock, remove the jaws from the
object to be measured, and remove the rear cover,
before replacing the battery.

* Also, before using the instrument after replacing
the battery, fasten the rear cover with its screws.

» To avoid damage to the instrument or electric

0 shock accidents, use only the screws that came
with the instrument to fasten the rear cover in
place. If you lose or damage the screws, contact
your authorized Hioki distributor or reseller.

* Handle and dispose of batteries in accordance
with local regulations.

20



Installing/Replacing the Battery

/A CAUTION

Heed the following instructions to avoid battery

performance drop or leakage.

» Pay attention to the polarity markings "+" and "-", so
that you do not insert the battery the wrong way around.

» Do not use a battery beyond its recommended use period.

» Do not leave a depleted battery inside the instrument.

» Be sure to replace it with a battery of the specified type.

o * Remove the battery and store it if the instrument will

not be in use for a long time.

To avoid damage to the instrument, do not screw the rear

cover screws in too tightly. Torque of about 0.5 Nem is

recommended.

+ When {z] appears, the battery is exhausted and accuracy is
not assured. Replace the battery as early as possible.

» Turn the power off before replacing the battery.

* When installing the new battery, make sure that the battery
snaps are securely connected to it. If a snap is loose,
adjust it so that it is securely connected. If the battery isn't
securely connected, the power may not come on or may
turn off during use.

21



Installing/Replacing the Battery

1

Rear

0

Prepare the following:

* A ayered-type manganese

dry cell battery (6F22) or a
llayered-type alkaline battery
(6LR61)

* Phillips screwdriver

Turn the instrument's power
off.

Loosen the rear cover's two
fastening screws, using the
Phillips screwdriver.

Remove the rear cover.

Remove the old battery,
taking care not to pull on
the battery snap cords.

Attach the new battery onto
the battery snaps, paying
attention to the polarity,
and then install the battery
in the battery holder.

Fasten the rear cover.

Screw in the fastening
screws to fasten the rear
cover.

Each of positive and negative terminals of nine-volt layered-

type dry batteries differ slightly in shape and size according to
manufactures and types. When attaching the battery onto the
battery snap, you may notice them fastened each together tightly
or loosely. Even then, the instrument will work if the battery with
the battery snap attached is installed properly in the battery holder.

22



Inspection Prior to Use

| 2.3 Inspection Prior to Use

Before using the instrument for the first time, inspect it carefully
to ensure that no damage occurred during shipping. If damage

is evident, or if it fails to operate according to the specifications,
contact your dealer or Hioki representative.

Exterior appearance check

Check item ‘ Action
« Any breakage or cracks in Check visually.
the instrument's exterior? If there is any of this damage, the
« Any internal circuits instrument will not measure correctly. Do
exposed? not use the instrument in this condition.

Have it repaired first.

Checks when turning on the power

Check item ‘ Action
Sufficient battery power fthe 4=] in the left side of the LCD
remaining?

display lights or if the power is shut off
soon after being turned on, measurement
accuracy cannot be assured and you must
immediately replace the battery with a new

one (p.20).
All LCD segments are Check that all of the LCD's segments light
displayed? up (p.15).

If any of the segments does not light, you
must have the instrument repaired.

23



Attaching the Hand Strap

| 2.4 Attaching the Hand Strap

Strap slits on the back of the instrument can be used for attaching
the included hand strap. Use the hand strap to help prevent
accidental dropping of the instrument.

/A CAUTION

Attach the strap securely, by inserting it through the
o strap slits on the instrument. If the strap is not securely
attached, the instrument may fall and be damaged.

24



Performing Measurements

I 3.1 Measuring Leakage Current

/A DANGER

To prevent electric shock, do not touch any part
beyond the barrier during use (p.13).

2 Clamp the conductor at the center of the jaw.

To measure the ground wire of a circuit, clamp the ground wire only.
(See 1 in the figure)

To measure all the wires of a circuit, clamp them all together in a
bundle. (See 2 in the figure)

Clamp all three of the circuit's
wires in a bundle

Single-phase 3-wire circuit

I\
9

Load
lg: Leak current 21 equipment

Ground wire

25



Measuring Leakage Current

Clamp all three of the circuit's wires in a bundle

3-phase 3-wire circuit o ‘L

Load
equipment

Ground wire

Ground wire

» To measure a single-phase 2-wire circuit, clamp both of the
circuit's wires together.

» To measure a 3-phase 3-wire circuit, clamp all 3 of the
circuit's wires bundled together.

» To measure a 3-phase 4-wire circuit, clamp all 4 of the circuit's
wires bundled together. If that is not possible, carry out the
measurement on the equipment's ground wire.

AuTO The effective value (RMS) of the leak current
~ t will be shown on the digital display.

mnr
LY e
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Measuring Leakage Current

-

» Do not input current that exceeds the current range's

» Measurement may not be accurate in the cases below.

maximum continuous input.

(1) If there is large current (of about 100 A) flowing through a
nearby electric line.
(2) If you use the instrument to measure the waveforms on the
secondary side of an inverter, or other special waveforms.
(3) If the jaws are not fully closed.
In cases where the wires are thick, such as with clamping of a
3-phase cable, always make sure that the jaws are fully closed.
When the jaws are not fully closed, error occurs in the measured
values and accuracy cannot be assured.
Note that a value of several tens of amperes may be displayed
when the jaws are opened or closed or when the current
range is changed, but this is not an error. Simply wait a little
while for the display to return to zero. Or start measurement
before it returns to zero — there will not be any adverse
effects.
In cold areas, the display may not go to zero when the jaws are
taken off the conductor. This will not affect accuracy, provided that
you are measuring current of or above the 1 mA that is the bottom
limit of the guaranteed accuracy range.
This instrument is designed for measuring electricity lines
up to CAT IIl 300 V (voltage to ground). However, in the
exceptional case of a 3-phase 3- or 4-wire line, or similar
line, whose neutral point is grounded (*Y" connection or star
connection), the instrument can be used on lines of up to 500
V line voltage (approx. 289 V voltage to ground) — but only in
such a case.

27



Measuring Leakage Current

Locating an insulation fallure_______.............
For a transformer, first measure the ground wire to determine

the overall circuit leak current (see 1 in the figure), then use the
variation in the leak current to diagnose the presence or absence
of leakage.

If you diagnose leakage to be present, use bundled measurement
of all the wires to locate it. Start from the power source and work
toward the load.

» Suppose an insulation fault in the wiring has occurred at (1)
in the figure. It will be possible to detect the leak current with
bundled measurement at position 2, but not at 2'.
» Suppose an insulation fault in the load equipment has occurred at
(2) in the figure. It will be possible to detect the leak current with
bundled measurement at position 3, but not at 3.
To detect intermittent leak current (occurring only when a certain
piece of equipment is operating), the use of a memory recorder
will be helpful.

Single-phase
3-wire circuit

pe j@):

=
©

* Load Load
Ig ! equipment equipment
p— !
- 1
A |
| [ (2)
Ground wire X
. S



Measuring Leakage Current

Selecting the measurement range

©00000000050000000000000000000000000000000000000000000000000

You can set auto or manual ranging.

» Auto ranging The optimal range for the measured values
is set automatically.

* Manual ranging Setting is fixed to a particular range.

[With the frequency display, only auto ranging is available. ]

Auto ranging

[ APs]
Measurement will begin with auto ranging
~ n '- t when the power is turned on.
LY e

[AUTO] lights up (initial setting)
w0011

Manual ranging
mm ) RANGE 3 10 mA (JAUTO] goes out)
~ n n aus @ l:)l:) mA
e mA \l/
1 mﬁm | 1A
o s A A o A

Bars will appear above the J/
currently selected range. 200 A
The figure above shows the

100 mA range selected. \J/

L— Auto ranging ([AUTO] lights up)

29



Measuring Leakage Current

Setting a slower display update rate (SLOW)

©00000000000000000000000000000000000000000000000000000000000

If the displayed current value fluctuates rapidly and is hard to read, you
can set a slower update rate (approx. 1 time/3 seconds) by pressing the
SLOW/Hz key, to make the value easier to read.

[APS] SLOW

AUTC @ /Hz [SLOW]
T En C @ J
LA L e @ [H\Zl]/

(1111111 T T B | [RMS]

 Setting [Hz] or [RMS] will return the display to the normal update
rate.
» With the frequency display, the update rate cannot be changed.

Setting a faster display update rate (FAST)

A faster rate of approximately 4 times per second can be set for
the display update. This is useful for example to measure load
currents with intense fluctuations and in similar applications.
NORMAL ~ FAST (split-second display each

. ~ .
time A key is pressed)

mA | Presstwice in o mA
succession

i 1 1 1 1 H i I I I I

If you switch to [SLOW] display while the instrument is in the fast
mode, the display update rate will be the same as [NORMAL]
(approx. 2 times/second).

30



Measuring Leakage Current

Measuring an intensely fluctuating load current

©00000000000000000000000000000000000000050000000000000000000

First set the FAST display update rate and set the appropriate
range using the RANGE key. Then do the measurement.

NORMAL 1 FAST (split-second display each

x time ’Z\' key is pressed)

A r = @ am c =

u. L' L’ m‘z ' RMS
Press twice in

° mA
mmn 0111 succession mmm 0001

Set to a fixed current range.

» If you don't know the magnitude of the current to be
measured, select the 200 A range.

» Using the recording function to retain the maximum value will
make it easier to take readings (p.37).

31



Measuring Leakage Current

Obtaining bar graph displays (BAR GRAPH)

You can have the current range displayed as a bar graph.

The bar graph will show the rms value of the measured current.
The bar graph display update rate will be FAST (approx. 4
times/second).

Current range display BAR Bar-graph display
GRAPH

~AUT° n '-' E @ NAUTO - r
L0 e @

e 1 1 11 H R I T e

The flashing segment in the bar graph indicates the full-scale
position.

32



Measuring Leakage Current

Displaying the frequency (Hz)

©00000000000000000000000000000000000000000000000000000000000

o) When [SLOW] is displayed:

AUTO sLow

~ - sLow
L

'.’ AMs /Hz [SLOW]
i 1 1 [ | [Hz]
&L
[RMS]
[ APS]

AUTO

The frequency of the current being measured
@ will be displayed.

~
- e o o

RMS
mA | Ifthereis noinput, orinput is lower than 30 Hz,

w1 11 "----" will be displayed.

» Enable the filter function when conducting measurement in
the cases below (p.35).
(1) If meaningless data is displayed due to noise.
(2) If you use the instrument to measure the waveforms on the
secondary side of an inverter, or other special waveforms.
* The instrument may not be able to perform measurement in
the cases below.
(1) If the input current is 1/10 or less of the current range (full-
scale).
(2) If you measure high frequencies with the filter function
enabled.
* The frequency range is set automatically. If you press the
RANGE key, only the current range will be changed.
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Measuring Leakage Current

Measuring load current

©00000000000000000000000000000000000000000000000000000000000

To measure load current, clamp just one wire of the conductor.
The measurement will not be possible if you clamp both wires of a
single-phase cable or all 3 wires of a 3-phase cable.

» The instrument may not be able to measure certain special
waveforms, for example on the secondary side of an inverter.

» Depending on the magnitude and frequency of the input
current, resonance may cause the jaws to emit noises, but
this will not affect the measurement.

« If you don't know the magnitude of input current, disable the
filter function and begin measurement with auto ranging or
with the 200 A range set.
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Reducing Noise (Filter Function — FILTER)

3.2 Reducing Noise
(Filter Function — FILTER)

The widespread use of switching power supplies and equipment
incorporating inverter technology can cause high-frequency
components to be superimposed on leak current waveforms. Use the
filter function to eliminate unwanted high-frequency components.

FILTER OFF mren  FILTERON

AUTO e AUTO =
~ @ ~ nnn

T LI L e

mA

i I I I 1 H i I I I 1

The frequency bandwidth with the filter function enabled is limited to
approximately 180 Hz (-3 dB), comparable to the frequency bandwidth
for an ordinary leakage breaker. It is recommended that the filter
function be used when analyzing leakage breaker operation.

"
=3
.-

20

10

FILTER: OFF

FILTER: ON

Amplitude [dB, 0 dB = 1 V]
KN
o

-30 [T ETY B IR TR TT B B AW R TTT M R TETT B AT

1 10 100 1000 10000 100000
Frequency [Hz]
Frequency bandwidths (with 10 mA current range used)
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Hold Data (Data Hold Function — HOLD)

Use this to freeze the displayed data (put it on hold) for easy
reading.

OFF HOLD ON
~ nn 5 @ ~ nn
LA e LA L0 e
i I I I 1 H i I I I 1
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Checking Maximum, Minimum and Average Values (Recording Function — REC)

3.4 Checking Maximum, Minimum and
Average Values (Recording Function — REC)

Use the recording function to display the maximum/minimum measurement
value, the average of the maximum and minimum, or the instantaneous value.

RANGE

1
~ n n E @ Select the current range.
(VL

mA
mmn v 1 2 NN
Press the MAX/MIN key
' ' while current is being
¢ measured,
e The maximum, minimum, average or
'- - instantaneous value for the period
~ ' ‘ .' from when the MAX/MIN key was last
u. ' -' r:[:":\ pressed up to the present moment will

be displayed. The other data will be
mmn 110 11 retained in the internal memory. ([REC]
will flash)

[MAX], [MIN] and [AVE] displays \ Measurement value displayed

[MAX] Maximum value
[MIN] Minimum value
= i +
[AVE] A\{e‘rage value = (maximum value
minimum value)/2
None Instantaneous value

» Pressing the MAX/MIN key during auto ranging ([AUTO])
fixes the range at the current setting.

» When you use the recording function, auto power-off will be
turned off automatically.

L J
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Checking Maximum, Minimum and Average Values (Recording Function — REC)

~ ﬁ‘l:l
L e
REC@
~ nc
LYY e

R
REC AvE

~ 0d9..
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3 HOLD

Halt the recording
function.

(Iz[e]1M»] lights, [REC] lights up)

4 MAX Maximum value [MAX]
/MIN

O" Minimum value [MIN]
@ Average value [AVE]

N

Instantaneous value

Turn the recording
function back on.

([IeJM»] goes out, [REC] flashes)

Turning the recording function off

g

The maximum, minimum or average value
will be cleared. ([REC] will go out)



Checking Maximum, Minimum and Average Values (Recording Function — REC)

+ The elapsed time count will stops for as long as lights
steady.

» Momentary power loss and power surges cannot be detected in
this mode.

» The maximum, minimum or average value will be cleared when
the power is turned off.

» The duration that the recording function can be used for depends
on the remaining battery capacity. Use a new layered-type alkaline
battery (6LR61) when using it for a long duration.

» The lowest frequency that can be displayed is 30.0 Hz.

« If you clamp the conductor after enabling the recording function,
there will be no input and so the minimum value will be zero. To
prevent this, clamp the conductor before pressing the MAX/MIN
key to enable the recording function.

« If you take the jaws off the conductor with the recording
function still enabled, the input will stop and so the minimum
value will be zero. To prevent this, press the HOLD key to halt
the recording function before taking the jaws off the object.

. J

Bar graph displays (BAR GRAPH

oooo-oooooooo-cooooo-ooo-oooooooo-coooo)-ooo-oooooooo-cooooo

You can switch the bar graph between different displays.

BAR RMS value display
GRAPH (instantaneous value)

REC MAX

~ "-" " :" @ Elapsed time (hours) [hour]
nms
S A 2t i @ Ela\pl;ed time (minutes) [min]

Current range display
When you set one of the elapsed time displays, a segment in the

bar graph will flash to indicate the time that has elapsed since the
MAX/MIN key was last pressed.
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Checking Maximum, Minimum and Average Values (Recording Function — REC)

When [min] is displayed at the right end of the bar graph:

1 segment in the bar graph represents 1 minute. The segment

for the currently elapsing minute flashes, and when the minute

has elapsed, that segment stops flashing and lights steady. The
segments do this one after the other, starting from the left end of
the graph and going rightward. When all the bar graph's segments
are lighted steady, 30 minutes have elapsed. From then on, the
segments will once more flash one by one from left to right, to
indicate the elapsing minute, but this time the flashing segment will
go out with each minute that elapses.

When the segments to the left of the flashing segment
are lighted steady:
0 1 2 s The number of steady-lighted segments
VS PO PUUTE PO 1..o.l....1 min Tepresents the elapsed time in minutes
IIIIIIIIIIIIIIIIIII'I’ (0to 29).
The example shows the display for
elapsed time = 20 minutes.

When the segments to the right of the flashing segment
are lighted steady:
The number of segments that have
RS TOUNN [UR T TR b | min QONE OUL represents the elapsed
'| |||||||| time (+ 30) in minutes (30 to 59).
The example shows the display for
elapsed time = 50 minutes.

When [hour] is displayed at the right end of the bar graph:

0 1 2 3 phour 1S€gmentinthe bargraph represents

l‘i:lllllll 1 hour. Up to 59 hours of elapsed time
Q) can be displayed.

(IJ 1 2 3 ~ The example shows the display for
I~|1|||||||||||||||||| el mine o apsed time = 1 hour 40 minutes.
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Limiting Battery's Power Consumption (Auto power-off function — APS)

3.5 Limiting Battery's Power Consumption
(Auto power-off function — APS)

Use this to limit the battery's power consumption. It turns the power
off automatically if the instrument is not operated for 10 minutes.
The APS function is configured at the factory to enabled (this is the
initial setting). (X8 lights up)

When APS is enabled, EX@3 on the LCD display will flash, and a
beep will sound to warn you that the instrument will automatically
turn off in 30 seconds. To continue using the instrument, press any
key other than the POWER key. But note that even so, the power
will be shut off automatically after another 10 minutes if you leave
the instrument unoperated for that period once more.

* When operating the instrument continuously for a long
duration, disable the auto power-off function in advance.
» Using the recording function disables the APS function.

Disabling the auto power-off function

If the power is on, turn it off.

HOLD
AUTO
Press these

~ 'l:' e @ % simultaneously

i 1 When you power up again, the buzzer will beep

twice and the APS function will be disabled.

(EXEE goes out)

Auto power-off will be disabled up until the power is turned off.
Be aware of this if the battery is low.
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Disabling the Buzzer

The buzzer is configured at the factory to enabled (this is the initial
setting). To change this setting, first turn the power off.

RANGE

(@ + @P Press these simultaneously

When you power up again, the buzzer will beep twice. Then it will be
disabled.

[The buzzer will be disabled up until the power is turned off. ]
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Analog Output Function (OUTPUT)

I 3.7 Analog Output Function (OUTPUT)

The output type is indicated by the REC (recording output, DC) or
MON (waveform output, AC) indication.

An output signal corresponding to the measured value can be
obtained from the unit. The output voltage (AC/DC) normally is 1 V
for the fullscale count (1000). In the 200 A range, the output voltage
(AC/DC)is 2 V for the full-scale ount (2000).

1 RANGE
@ Select the current range.
2 OUTPUT

@ Press the OUTPUT key.

The output function is now active ([REC] lights up)
Auto power-off is disabled. (EX&E goes out)

OUTPUT (recording output) (auto power-off disabled)

@ m\%ﬂ (waveform output) (auto power-off disabled)

out (auto power-off enabled)
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Analog Output Function (OUTPUT)

Output rate

eI (waveform output : AC)
(recording output : DC)

C;uar:;r;t Output rate Accuracy g;sotr
10 mA AC/DC 1 V/10 mA
100 mA AC/DC 1V/100 mA AC/DC: 25 or less
1A AC/DC 1 V/1A 43.0%rdg. £10 mV
10A | AC/DC1VHMOA (40 Hz to 2 kHz)
200 A AC/DC 2 V/200 A 1.5 orless
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Analog Output Function (OUTPUT)

Output response

[REC] \ [MON]

Circuit time constant (0 to 63.2%)
200 ms or less
0 to 90% Rise response frequency bandwidth
250 ms or less (-3dB) 5 Hz to 15 kHz
100 to 10% Fall response
500 ms or less

» To use the output function, be sure to push the OUTPUT ke
so that either ihl is shown.

» There is no frequency output function.

» The filter function can be used to cut unwanted high- frequency
components.

 If the OUTPUT key is pressed while autorange (AUTO) is
enabled, the range is fixed at the current setting (AUTO indication
goes out).

» For connection to a level recorder, use the separately available
9094 Output Cord.

» Use a high-impedance input device (e.g., recorder) for receiving
output. (We recommend a device with input impedance of at
least 100 kQ.)
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Analog Output Function (OUTPUT)

Using AC Adapter

XXy

©00000000000000000000000000000000000000000000000000000000

For long-term recordings, use the AC adapter (option).

-
.

Even if the AC adapter is connected, if the battery is exhausted
(the =] mark lights), the power may turn off in order to
preserve the data in the internal memory. To continue using the
instrument, replace the depleted battery with a new battery, or
remove the battery completely.

When the AC adapter is used and there is a high amount of
noise in the power line, the display may show several counts or
noise may be present in the output. In such a case, connect the
ground terminal of the level recorder or the L side of the input
to ground.

Pressing the HOLD key does not hold the output signal.
Please note that the output signal is available also when [IeIY]

and indications are out, but the auto power-off function is
enabled.
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Analog Output Function (OUTPUT)

Input wave Output wave

02 NELOOL ZOmm NV ( 20ms 1) KUm 199-10-77 050951

o »
BT R

et et

08 0.9 \v/
M
250 ms
Waveform of Output Response (Rise)
Input wave Output wave
W o oo somw ¢ s o rsanioar siege .
CERT =3
¢ M
! 500 ms !

Waveform of Output Response (Fall)
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Analog Output Function (OUTPUT)
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Specifications

* rdg. (Reading or displayed value)
The value currently being measured and indicated on the measuring
instrument.

* dgt. (Resolution)
The smallest displayable unit on a digital measuring instrument, i.e.,
the input value that causes the digital display to show a “1” as the least-
significant digit.

I 4.1 Measurement Specifications

Conditions of Guaranteed accuracy period: 1 year

guaranteed
accuracy Guaranteed accuracy period
from adjustment made by 1 year
Hioki:
Number of jaw opening- Up to 10,000
closings:

Temperature and humidity for
guaranteed accuracy: 23°C+5°C (73°F+9°F)
80% RH or less

Battery low indicator E must not be on.

Diameter of  $40 mm max.
measurable
conductors
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Measurement Specifications

AC current: A rms (display of true rms)

©000000000000000000000000000000600000000000000000000000000000

Maximum
Ranos Resolution Accuracy allowable
(accuracy range) .
10.00 mA FILTER OFF:
(1.00 mA to 10.00 mA) 001 MA | 45 Hz to 66 Hz:
100.0 mA +1.0% rdg. +5 dgt.
) 0.1 mA
(10.0 MA to 100.0 mA) 20 A
40 Hz to 45 Hz, AC rms
1.000 A 0.001A |66Hzto2kHz: o
(0.100 A to 1.000 A) +2.0% rdg. +5 dgt.
(p-54)
10.00 A 0.01A FILTER ON:
(1.00 A to 10.00 A) ’ 50 Hz to 60 Hz:
+1.5% rdg. +5 dgt.
FILTER OFF:
45 Hz to 66 Hz:
+1.5% rdg. +5 dgt.
40 Hz to 45 Hz, 200 A
200.0 A ! AC rms,
01A 66 Hz to 2 kHz: .
(10.0 Ato 200.0 A) +2.0% rdg. +5 dgt continuous
+2. E . (p.54)
FILTER ON:
50 Hz to 60 Hz:
+2.0% rdg. 5 dgt.

Effect of
conductor position

Within £0.1% rdg. (with any position relative to the
center of the jaw and current under 100 A)
Within £0.5% rdg. (with current 100 A or higher)

Effects of external
magnetic fields

Equivalent of 5 mA, max. 7.5 mA, with external
magnetic field of 400 A/m AC

Maximum rated
voltage to earth

300 V AC (Measurement Category Ill)

Anticipated transient overvoltage: 4000 V
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Frequency Hz

General Specifications

©00000000000000000000000000000000000000000000000000000000000

Range (accuracy range) ‘ Resolution Accuracy
100.0 Hz (30.0 Hz to 99.9 Hz) 0.1 Hz +0.3% rdg. +1 dgt.
1000 Hz (95 Hz to 1000 Hz) 1Hz +1.0% rdg. +1 dgt.

The frequency range is set automatically. If you press the RANGE
key in the frequency display mode, only the current range will be

changed.

I 4.2 General Specifications

Auxiliary functions

Recording

Maximum ([MAX]), minimum ([MIN]), and
average ([AVE]) value displayable for AC
current and frequency measurement

Data hold

Puts display on hold

Auto power-off

Sounds intermittent beep alert and shuts off
power automatically approximately 10 minutes
after last key operation (Shut-off can be
delayed or canceled)

Battery low voltage

When the battery voltage falls below a certain level,

power-off this shuts the power off to prevent malfunctions
Beep tone ON/OFF
LCD display

Digital indication

2000 counts, displaying values less than or
equal to 5 counts with a zero

Bar-graph indication

35 segments
Range display or rms display can be selected

Over-range indication

[O.L.] display (using 7 segments); bar-graph
display p
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General Specifications

Battery low warning

{z] (This indicator lights to indicate the battery
is low. When this is lighted, accuracy is not
guaranteed.)

Battery low power-off

[bAtt] — [Lo] is displayed (using 7 segments),
then power is shut off

Data holding indication [g[eJH»]
Auto power-off indication X2

Other functions

Filter functions

ON: 180 Hz +30 Hz (-3 dB) / OFF

Display update rate

« Digital indication
NORMAL 500 ms +25 ms
(approx. 2 times/second)

SLOW 3s+015s
(approx. 1 time/3 seconds)
FAST 250 ms £12.5 ms

(approx. 4 times/second)
» Bar-graph indication
250 ms £12.5ms  (approx. 4 times/second)

Display response time

With AC current and frequency: 2.2 seconds
or less

Ranging

» For AC current: auto ranging or manual
(fixed) ranging can be selected
 Frequency:
Auto ranging

Output function

REC (recording output),
MON (waveform output) (selectable)

Output rate REC : 1V DC at full-scale point
(In the 200 A range only, 2 V DC/f.s.)
MON : 1V AC at full-scale point
(In the 200 A range only, 2 V AC/f.s.)
Output Accuracy +3.0%rdg.£10 mV (40 to 2 kHz)
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General Specifications

Output response

REC (DC) : Circuit time constant (0 to 63.2%)
200 ms or less.
0 to 90% Rise response 250 ms
or less
100 to 10% Fall response
500 ms or less

MON (AC) : frequency bandwidth (-3 dB) 5 Hz
to 15 kHz

Output impedance

200Q max.

Circuit dynamic
characteristic
(crest factor)

2.5 max. (max. 1.5 with 200 A range)

Dielectric withstand
voltage

Between jaws and hand-held portion:
3.536 kV AC / 15 seconds

Insulation resistance

Between jaws and circuitry: 630 kQ or higher

Operating environment

Indoors, Pollution Degree 2, altitude up to
2000 m (6562 ft.)

Standards

Safety: EN61010

EMC: EN 61326
Effect of radiated radiofrequency
electromagnetic
field: 30 A or less
(Using the AC adapter, in 3 V/m)
EN 61000-3-2
EN 61000-3-3

Dust-proof, water-proof

IP40 (EN60529)

Operating temperature
and humidity

0°C to 40°C (32°F to 104°F), 80% RH or less
(non-condensing)

Temperature
characteristics

In 0°C to 40°C (32°F to 104°F) range: 0.05 x
accuracy specifications/°C

Storage temperature

-10°C to 50°C (14°F to 122°F) (non-
condensing)
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General Specifications

Power supply Layered-type alkaline battery (6LR61) x 1, or
layered-type manganese dry cell battery
(6F22) x 1
Rated supply voltage: 9 V
9445-02, 9445-03 AC Adapter (Option)

Maximum rated power 100 mVA

Continuous operating Approx. 40 hours (when unloaded and using a

time layered-type manganese battery (6F22))
Dimensions Approx. 62 mm (2.44") W x 225 mm (8.86") H
x 39 mm (1.54") D
Mass Approx. 400 g (14.1 oz.) (excluding battery)
Product warranty period 1 year
Accessories See “Checking Package Contents” .
Options 9445-02, 9445-03 AC Adapter
9094 Output Cord

Frequency-dependent derating characteristics

250

200

150

100

Current [A rms]

10 100 1000 10000 100000
Frequency [Hz]
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Maintenance and Servicing

/A WARNING

Touching any of the high-voltage points inside the

instrument is very dangerous.

® Customers are not allowed to modify, disassemble,
or repair the instrument. Doing so may cause fire,
electric shock, or injury.

I 5.1 Repair, Inspection and Cleaning

Calibration of the instrument

How often you should calibrate the instrument will depend on the

usage conditions and the environment. Determine a calibration

interval that is suited to your usage conditions and environment,

and request to have calibration done by Hioki.
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Repair, Inspection and Cleaning

Cleaning

/A CAUTION

If foreign matter gets jammed in the jaw tips, do not
attempt to remove it by forcibly opening/closing the
jaws. Remove it gently with a soft brush or similar.

o Foreign matter must be removed, or measurement will
not be accurate. It will also not be accurate if the jaws
are deformed, by foreign matter or other cause. If the
jaws become deformed, contact your authorized Hioki
distributor or reseller.

» To clean the instrument, wipe it gently with a soft cloth
moistened with water or neutral detergent.
» Clean the display area by wiping it gently with a soft dry cloth.

IMPORTANT

Never use solvents containing benzene, alcohol, acetone, ether,
ketone, thinner, gasoline, or similar to clean the instrument. Deformation
or discoloration may resullt.

Disposal of the instrument
Dispose of the instrument in accordance with local regulations.
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| 5.2 Troubleshooting

Troubleshooting

If a problem occurs with the instrument, first carry out the checks
in "Troubleshooting checklist" below. If the problem persists,
contact your authorized Hioki distributor or reseller.

Troubleshooting checklist

Problem

‘ Cause

Solution

Power will not turn on

Power shuts off
during operation

The battery may be low
or depleted.

Replace it with a new
battery (p.20)

The battery snap
terminals may be
stretched causing contact
failure.

Remove the battery, then
use radio pliers or similar
to readjust the battery
snap terminals.

With the auto power-

off function enabled,

the power is shut off
automatically if the
instrument is not operated
for 10 minutes.

Check the settings
for the APS function

(p.41).

E lights up

1] lights, followed
by immediate power
shutdown

Power turns off
immediately after it
is turned on

The battery may be low
or depleted.

Replace it with a new
battery (p.20).

Range cannot be
changed

Recording function
(IMAX]/[MIN]/[AVE]
display) is operating
— this renders range
change impossible.

Press the  key to
turn off the recording
function. Then change
the range (p.38).
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Troubleshooting

Problem

Cause

Solution

Any of [E.001] to
[E.004] is displayed

Internal memory may
be damaged.

Have the instrument
repaired (p.59).

The jaws generate
asound during
measurement

When large current or
high-frequency current
is measured, resonance
may occur, generating
a sound.

The loudness will depend
on the individual case,
but the sounds will not
affect the measurement.

low

* The output rate
differs from the
specification

* The outputis too

The 200 A range is
used.

Check the electric current
range. Unlike other
ranges, the full scale of
the 200 Arange is 2 V/fs

The input impedance
of the device used to
receive output is too

low.

Check the input
impedance of the device
used to receive output.
We recommend input
impedance f at least
100 kQ.

MON output is used for
measurement at high
frequency.

The guaranteed range

of accuracy is 40 Hz to
2kHz.

The specified frequency
band of 5Hzto 15 Hzis a
-3 dB band.

At 15 kHz, the amplitude is
reduced to approximately
70%.
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| 5.3 Error Displays

Error Displays

di’;‘gy Definition Solution
[E. 001] Checksum error in single-chip If any of these errors
’ microcomputer's internal ROM. | is displayed in the LCD
R/W error in single-chip display area, repair
2. e microcomputer's internal RAM. | iS required. Contact -
003 your authorized Hioki
[E. ] EEPROM checksum error. distributor or reseller for
[E. 004] repair.

| 5.4 Message Displays

Display ‘ Definition See page
b H t t Battery depleted. 20
) Replace it with a new battery. P:

Lo
There is abnormality in the internal ROM
E ’5' B " or EEPROM data. Have the instrument p.59
. repaired.
This is displayed if the measured current
BL or frequency is beyond the measurement -
o= limit. Select an appropriate range.
When frequency display is set, this
SRS message indicates that there is no input or p.33
that the frequency is under 30 Hz.
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Troubleshooting
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Warranty Certificate

Model Serial No. Warranty period

One (1) year from date of purchase (___/__)

This product passed a rigorous inspection process at Hioki before being shipped.

In the unlikely event that you experience an issue during use, please contact the
distributor from which you purchased the product, which will be repaired free of charge
subject to the provisions of this Warranty Certificate. This warranty is valid for a period of
one (1) year from the date of purchase. If the date of purchase is unknown, the warranty
is considered valid for a period of one (1) year from the product’s date of manufacture.
Please present this Warranty Certificate when contacting the distributor.

Accuracy is guaranteed for the duration of the separately indicated guaranteed accuracy
period.

1. Malfunctions occurring during the warranty period under conditions of normal use in

conformity with the Instruction Manual, product labeling (including stamped

markings), and other precautionary information will be repaired free of charge, up to

the original purchase price. Hioki reserves the right to decline to offer repair,

calibration, and other services for reasons that include, but are not limited to, passage

of time since the product’s manufacture, discontinuation of production of parts, or

unforeseen circumstances.

Malfunctions that are determined by Hioki to have occurred under one or more of the

following conditions are considered to be outside the scope of warranty coverage,

even if the event in question occurs during the warranty period:

. Damage to objects under measurement or other secondary or tertiary damage
caused by use of the product or its measurement results

. Malfunctions caused by improper handling or use of the product in a manner that
does not conform with the provisions of the Instruction Manual

. Malfunctions or damage caused by repair, adjustment, or modification of the

product by a company, organization, or individual not approved by Hioki

Consumption of product parts, including as described in the Instruction Manual

Malfunctions or damage caused by transport, dropping, or other handling of the

product after purchase

Changes in the product’s appearance (scratches on its enclosure, etc.)

. Malfunctions or damage caused by fire, wind or flood damage, earthquakes,

lightning, power supply anomalies (including voltage, frequency, etc.), war or civil

disturbances, radioactive contamination, or other acts of God

Damage caused by connecting the product to a network

. Failure to present this Warranty Certificate

. Failure to notify Hioki in advance if used in special embedded applications (space
equipment, aviation equipment, nuclear power equipment, life-critical medical
equipment or vehicle control equipment, etc.)

. Other malfunctions for which Hioki is not deemed to be responsible

N
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*Requests
« Hioki is not able to reissue this Warranty Certificate, so please store it carefully.

+ Please fill in the model, serial number, and date of purchase on this form. 13.09

HIOKI E.E. CORPORATION

81 Koizumi, Ueda, Nagano 386-1192, Japan
TEL: +81-268-28-0555
FAX:+81-268-28-0559




Please visit our website at www.hioki.com for the following:

= Regional contact information

m The latest revisions of instruction manuals and manuals in other
languages.

m Declarations of Conformity for instruments that comply with CE mark
requirements.

All reasonable care has been taken in the production of this manual,

but if you find any points which are unclear or in error,

please contact your supplier or the International Sales and Marketing

Department at Hioki headquarters.

In the interests of product development, the contents of this manual are

subject to revision without prior notice.

The content of this manual is protected by copyright.

No reproduction, duplication or modification of the content is permitted

without the authorization of Hioki E.E. Corporation.
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