technologles for next

LEGA Corporation Co., Ltd.

Technologies f_r

The No.1 Quality Tool in Market ASEAN

R 02-746-9933 (X shop@legatool.com & legatool.com




ANNIVERSARY
1935 - 2025

Introduction: Today’s Speaker

1auil 0279/2568

Midasusos
USHN tuwosa 1utuess ma J1nn
midoaiutiliioudna
mMyNIPos wido
Tsihumsilnousu@aminms Sas aowgitiesdudmsudnlfihmetuoims

ausudufi 14 WQUMAY W.A. 2568 (ITuou 8 Blwa)

Inensgdou
USHN Wwosa uruasd ma iin

Nattawat Saejung (Top)

e Technical Support & Service Manager
e Bachelor Electronic and Telecommunication Engineer

HIOKI

0K ELECTRIC (THAILAND) CO.LTD.

CERTIFICATE

THIS CERTIFICATE IS PRESENTED TO
Mr. Nattawat Saejung
Wiy gy ugie

Successfully completed
Level 1 Basic Electrical and Hioki Electrical Measuring Instrument Training

Dec 24,2024

&% 7

TAKASHI ONUMA
Managing Director

msh?\nutn§a\)ﬁa:'>'oln1\)IWW1a‘hn§ua1msua:[smnuuumlﬁn
USEn an: psUalstu MAa diunudnkuig HIOKI Us:inAlng

LEeGAaATOOoOUL =} Sukitool

No.1 Measurement Tools a NO.1 MEASUREMENT TOOL

11
i



Introduction: Today’s Speaker

University,
e Thermography Level | Certificate

VERIFICATION OF COMPLETION FWs0W
1AIoa &,@
S, ]

Decharthorn Komolyothin (Game)

e Master Degree, Environmental Engineering
e Bachelor Degree Marine Science Chulalongkorn

HIoKI
CERTIFICATE
r. Dec omolyothin

el

ANNIVERSARY nlshlumutnsa\zuamhlm\zlv!m?nsu?1n'llsua:IS\)\nuuumtan LEGATOOL
1935 -2025 UsSuyn lan: ApSUDISTU 91Aa unudkuig HIOKI Us:inAlng No1 Measurement Tools

=Sukitool = LEGA

NO.1 MEASUREMENTTOOL g technologies for next



H I O KI Field Measuring Instruments |

o




Authorized
Sales Awards Year 2024 HIOKI gieerine

HIOK| ELECTRIC (THALAND) CO. LTD.

202 Le Concorde Tower 12* Floot, Room 1207,
Ratchaciplsek Road, Hual Khwang, Hual Kiwang,

-~ HIOKI o Lo

SALES ACHIEVEMENT AWARD 2024
. o 5 L 2 January, 2025
LEGA CORPORATION CO., LTD.

To Whom it may concern
gratuldtions on successfully achieving your sales target!
; . Dear Sirs,

Authorized HIOKI Distributor

This letter serves to inform you that Lega Corporation Co., Ltd. located at 14A/F, Bangna Thani
Bldg. 1/28-29 Soi Bangna-Trad 34, Bangna-Trad Rd., Bangna, Bangkok 10260, is an authorized
distributor for "HIOKI" brand products in the territory of Thailand. The agreement is effective

till 31 December, 2025 before yearly renewal

If you need further clarification, please do not hesitate to contact me at HIOKI Electric
(Thailand) Co., Ltd.

Sincerely yours,

HIOKI Electric (Thailand) Co., Ltd.
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e himugnugiuazauginlangnsiasiaanu

waaviiade I

e LuzU1n1sLAanldndavia)a TN AUAN LI

azmINNlaanny

o d15an15l9uUaFTN wantIsndal liiig19N AR N
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e 1FINAT19ANNIKIRTUNFQUA MFIAFDU LLasLLA Ll

Heymnszuu Wi davsiu

HIOKI
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13.30.

14.30

15.15

15.30

16.00

16.30

Augmszur i luanmsuasTsenu

TA59d5195:uu WA ('lWWﬂLLsacsh, sruudng’lu, seuunsng)
aUnsalddey (lusninas, iasianiusninas, graugiuasg)
n1saslatgaszuuTnilnluanans
asdaniaiadliaiameiiuauvailanisin g 1
ursszaunisol Yeyvnfiiaaun

Uafleas (Multimeter)

waaniliilwas (Clamp Meter)

Coffee Break
nsidaneavflaianniuaunailanisin o 2
Taviuileas (Insulation & Resistance)
aInadauANGTUNIuAU (Earth Tester)

13V InaauLWd (Phase Detector)

s Ianaveu IWin (Power Meter)

Workshop

Q&A

vivdia : sty Iifiluaais 7 Tseuauiatdn
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Augmszuy it luaiaisuazseu

TAsvd9195zuu I

MV
|
Transformer
Main Distribution Board

Distribution
Board

Service Entrance

- 5
[ T

=il

Load Center| =~ © §

Electrical
Control Panel

Motor Load

Main Distribution

Board
s Motor Control
Center
Distribution
Motor Load Board
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Taseas1szuu i ;W usesn (Low Voltage System)
o lafusveulndldAin 1,000 V AC v3a 1,500 V DC
o lusruuuasadng Uanv uazaunsoiindaele Ini
o LuavIny I nmialasdasiuu

e NIRSFIUNLALITD:

=
=
=
=
Star

o 1195 1UN15A06 IWHN T e
naNlas15nI5LazNILaY NN, 4501-2560

o |IEC 60364
(Neutral)'N = GND(-)
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AMuanaNaszuu i DC waz AC (A1ud)

szuulrlihnszuanss (DC)

V.l +
f=0Hz

V,IDC

GND > t

szuulilihnszuaaat (AC)

f =50/ 60/ 400 Hz

120 Hzi—

V, 1+

N /‘\
| 1] 0.2 0.4 Y y 1
g

tLs]
V,I- i
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Tasvasnszuu A : stuudaa’W (Power Distribution System)
aunsalndniilelussuu:
o  wiawlav W (Transformer)

o  gwuldrelwW (Main Distribution Board — MDB)

o  g¢dag (Distribution Board — DB) -

o a1’ (Electrical Cables) ’

o ilavAunszudliu LasAanNATAELLUSNLNDS |\

e nlgaanuuusavANGvIVaaLarAINFNAAUDILWE

Capacitor Bank
425 KVAR

K
|
it
BEEBESE

Busduct
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Tasvasnszuu A : sruuns1g (Grounding System)

szuunsaiinIudfgysanIulaaanalunisldiiussun Wil iwstzaailavaudunsiroann mige TnWdgan
waraudavngsiaalnsal IlWnataifnannnszanuzafng uananildeaalialnsalilavAulussuu T
iU Lwsninas vaailhd dmnsavineuldiadvgndatuazsiaiiiifiaiinni15anivas

o Hausialasvlavizaavalnsal lWdAunuan
o {lavulnnn5 flavAulndGan

o andndlWWrdrutinarniini niamufialndluszuy

e RS IUALALITaN: ; :
. WIAANENN (AS.NN.) PWANHATRITUERUANA (A5.381)

o |EC 60364-5-54 Taiiiu 35 10

fiv 35 ualsiiu 50 16

o IEEE Std 142 (Green Book) i 50 wellsiiin 95 25

v 95 ua lslifiu 185 35

o W, 4501-2560 = Noia

ik 185 U lsliiu 300 50

itk 300 U sl 500 70

WU 500 95
AN N IVE RSA RY ﬂ'ISIU\)'IulFlSB\)UE)JOn'l\)IWW'Ia'IHSUO'IF\'ISlla:IS\')\)'IUUU'I(Ilaﬂ LEGATOOL F Sukitool g L E GA
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gunsaldAey wsninas (Breaker)
aUnsoldina935 I dnTwindiaifianssudiin vialiihdna9as tiailasiude uazalnsaiainainudanie
gflauavusninas :

e  Miniature Circuit Breaker (MCB) — 1€ffuTvaanall, auiaidn drulvnjasfisuialiiu 125A

e Molded Case Circuit Breaker (MCCB) — lafiuTvianuuinnai-luaj fiuurngaus 100 - 2,300 A
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aunsaldiAey Bus Bar

a e

inminidudavinseudiazusveu WA Tdg9ms199 Anelug MDB

nstdantidursunladeiutiudavsdinisanuisiauilaznseild I 16 Taanins1g uiduisnaginaatiu siaeiaiiu
vagnguasnavay litasndn 98 sannillulidursaqiitiiaunsavivagnguavaqiiiion ldiasndn 98 tunu

Aoudulfivay Bus Bar

fimuFIuNIUen
fauudansananagy Tua1uisIdiv wsau uasisvin
faudrunusia Fatigue Failure g4
finuduniuzas Surface Film ¢
dunsnaasia w3ana vinladzain
TarusinunusdaniIsAANIa Uy

IR
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aUnsaldrdey g~ MDB, DB, Consumer Unit w3ag IWiadug

-

Fuse

Volt Meter, Amp Meter, Power meter

Current Transformer (CT) / Potential Transformer (PT or VT)
Surge Protection Device (SPD)

Phase Indicator/Phase Monitor

Residual Current Circuit Breakers (RCD/RCBO)

oakwh =

- A
e

U342 LL2-13

| —
=1 e @ LY

== Welloius 3 Welpius '

= - gﬁ_—, ot

= , R |
o

(%
(|
> Ll
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qnsaldAgy de'lWil (Wire of Cable)

de i Eudarin inannanile Tudaanils iuainuvassiudndelddauiisneg Asaenisle nila

AauduTRuavRuguzavae Wi

useu I ndanula
anuniiuadanaais g

o0 kv~

Conductor

i

\
: PDIC - THAILAND

PVC Insulation

Haudmisalunis dnnszud Wil lagedga TaalivinTiauruvavadralasuainuianig

gilauasauIunldiuge Inrinunain PVC aalavleng tasnusianinusai
v3a wilavuasauIunldinars Iwyvinunan Cross Linked Polyethylene : XLPE
anwaen19Un I Tdeu TWRsauIInanauen1sAaa wasan unldenu

Cross-linked polyethylene insulation

Cross-linked polyethylene sheath

Extruded semiconducting cross-linked
polyethylene conductor shielding layer

Compact Aluminium conductor
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LNOSTIULOLMSWWAEUNDMA

uuna yuhachaouon
dunana anelwiuu (ais.uu)
Ooesiwh | wa : i
S5 (15) 1 16A 4 10
10 (30} ] 32A o} 10
15 (45) ] 45A 10 16
20 (40) 1 A5A 10 16
30 (60} ] 63A 16 25
30 (100) ] 100A 25 k3|
50 (100) 1 100A 25 50
30 (60} 3 6G3A/4P 16 25
30 (100) 3 100A /4P 25 50
50 (100) 3 100A,/4P 25 50
KLNEARCEOWSIDIN www.pea.co th(iSUlsA mshwwhaouninin)
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aUnsaldAgy ssuudladu (Grounding System)

1.  #nrMA (Grounding Wire)

o hlwih vieisSenduialindy “aneiiu” Wuaalvihussunninimeins fuseauiuuay
wWien PVC fidnwazlndifesivanalihiiall TnevihlUaglddveaudenagliiiduddewaumies

= a0 ve o a & v v oy oo 1 Y B
‘*ZNLﬂumﬂﬁlii’luﬁﬂﬂaﬂi‘ﬁﬂu%’ﬂﬁﬂ warlunsinasasdesldiduisisnnasauun Liflnsdavsenoans

n

&
2. wavhiu (Ground Rod)
o Juwidansivhmhiunszualiihiuazaremuszqliihasgiuiu lnedulngazld e duman
D] “ 2 v A Yoo < V8 =
FuneuAI Nosuas visawmdnevdingd dumnaduriugudnadlisiingi 16 wu. (5/8 1) damen

lidasndn 2.4 was waziimanudumuiienanasiulsiiu 5 Teviu

n153u01umsa\zua:ohlm\zlv!m?nsu?1mlsua:tsmnuuu1man LEGATOOUL s Sukitool E L
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msIWWunAskad

Met: itan Electricity

& v
umsgunsinavdisiun  Asarls uadillorlsi

1Y

nsliihuasuas Iissyeasideauazinasgulunsiindaaneiulinad

1. Jreasiu: desegiuliiiiveniewinsasiusnluduuaing wazameluemafeiulinsiiyndoaiuiu 1 9a )/ 4 r
A \
N1giuuiu

Ao N oL RN (NET S N ARSI NP | /4 ) N

2. aefuuazaneiimia: aunsosesuiuldnyadeasiuneluguuaindvdnuihiiu wesiudesuiulufiuuaindden
4 T, N e s Buvas e dy sl

3. Insdlavzvoaniodtilnih: vhuseasiulaenss viemniinsfasdluudliihnsudlulneseasiunduuaindedisgnsios

sa < v v oa ) ° 8 vaw o o = & anglonsa [N]
4. woshniusnines: lalmsliuiin 120/240 v Auszuul 220 v insizazsiiliidanisianszuadnages (0) anashanils anedulw (L)

o4 o ) P ) = ) P S VA a Soog v a o " g a a ' a v 53

5, w3esdialn$: msfinduiietieiiuauuaendelunsdiivhnds vieameiuuin Milviszuvaeiuhaulivudsyinsam Inegadeasiudeseydli

2

v, 4w o & v v a & yvaad a a v CY < ' v ' - ' v ¥ v
WhveuasewnlniEue ‘wiam@L:uumwuulmmmmamamuma:mauamaLLEm wn3eainlnaaeltlaanizisasgeswindu llaansadesiuisssuuls

wuadad

2

- o da $ . i , : d
6. nszuali: lnaund reasenefunifndsednagniesasliifinszualiilvaniy dodomeauls) :
. o a a . & x = e "
7. maiuangl: mndinsavanelnluvielans fdidudeufuaneivluvelansiude geemelnsa woshiawsninos
HUNYIHAO H E i .
o LA s ¥ o o Vs L - I n3aJA0lWsd
8. Trulwihuazgunsalfndsidulans: msreasiu veRnndliiusssndudals (rrwgslidiingy 2.4 wes vevalidinds 1.5 was luswasv) 1.00J0QuUdUAUSHIN : : .
’ b gacieaetionsauanasllan: cEE ¥ CEEEEE] EEE £ L (i . a@nd III
s = . . L o53suasadny
2.92c10a190u(IG) doanunszualwi
- s v g Fglsl A LS
9. mumuazwmmqunir;u"i,uizwmamu: maqLUulUm:u:uwmigﬂwmmﬂwﬂwuﬂwma Ta Tuanans:ualwwrgasarwlionsa N
gasaewuuans:udlwwhdanasaslic) NI B
3.doaduarenilnsiasialulans s allL DnSlﬁjs_GMSUUUOHTiﬂUﬂ'\UﬂU =
uazynAAdISOdUTAla

dosciowgiuanediu

aeduvaadndeudioscio éndeu
fulnsslanzyasgunsailwih ylanty
nnsesnuie O Auaedu

R mﬂdanﬁnﬁutfaudqﬁqninﬁuﬁnsﬁénaaua:aw (EXOTHERMIC WELDING)
150389uNgdutuSusas Handuridlsuninaiual Hso
unawmanowlansslionugnsou Tauwaidudiugudnaiy

2.40 wWns Wanau Tutioun31 16 ww. (5/8ii) e1dliitiounsh 2.40 was

uazUanedavudidnaltudnds:uicu 0.30 was

fAwdumMuAokanaudasliitiu 5 Toru




qunanldfiy Load Uszinneinee

adnsallwWrminunsaduunasdnanaseu il dninitadaudaswdsw Wil Iivaraiduwdsnusiudug au
AUADINTS U

Taadnfiudr1sszuyMiiezuivivan  aanltiu 3 Uszian fa

1. Maaysznm Resistive Aa nnsudasnasnuindniuausau wu vaaa luuuld inndaluda vidaedni
vdaindau (Jusiu .

2. Tuamlsziaw Inductive fia WwanNHdUINLIMANTASRUUARIANDILAY WINNDLADS Viaulaveiv

3.  Tnaalsuan Capacitive Aa TaanlgaaiAulszq Wil 1w dratadawuuily power supply viaaa’ln

LED

Tuaamalnii Adluuuu Resistance agnaian
Tvaafitiu R 9uiudn V uae |
11U inphase w3agauniufiunaf 2wt Diagram aasdanm nnmei Diagram
%oLﬂaﬁwquwawuLuéﬁuﬁwﬁq
WA zvinlidudounnaeil
P Ay S ladanuunnaununu

I Ve----

N 180°
i
3

oy
’
<

vinlf Power Factor viniu 1 R o
. ave v o Vi Ve 0 >
weilun1vlfiisiuan Tandn )

P.F.windu 1 dwdluli\genn

3 ola

\
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maamslWih Aifluwuu Inductance agnadsn

2951w Diagram wesdnyanm wninas Diagram

A ‘\

o ! ()
2 or90 | o I
2 ! 3
i
|

Tnaamilwih #ifluuuy Capacitance agwidan

\ +]

aaiithu L ausiuda Vv
AIUNAY | agf 90 avd
=11 P.F. (luuuy
lagging “i5aa14av

o
—
?

29451 Diagram sasdanu wnes Diagram

I

3 ] Vv +
Tuasfidlu C aziuda Vv :
Az | ag 90 ave
i P.F. (Huwuy
Vi <

! TIC \
N | /7<
leading “3a111in ¢ 2 600
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n15a523dauscuy W luaans

Frwannsiinszuulniidndesnseriuiu (breakdown)
afuenusiulalifunthaniussdnsiiufoinuiussuulnih
UftRmungmneifedesiunisdiiuians
Ismswisfounnsesasgunsalluszuuliindeuiasiinnisthge vie giifvn
anmsingURmauaznsiindafseluaniuusenouianis

Y

nsesvdeuszuulnihdnaduusyfudegdRuaiiaaudssnounsldinentd nlivihnmsaseageussuuliihmunguunemnifams iluivsegufimmdene

3 Bl

s La

UStmuseriusisenavsdansies vaweliiuslawuiy

relisgiauuldugunsallniineg iidenan muazauisanawauiizssnwssuulii (PM) Useadld

° Usgndaaldineaundaay

(%
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L IA3ENANUNSONNDUNTTNTIVERU

—_

2. ayvaaeug il mdnuazgges (MDB, DB)

3. avnaevasesiwiiuazdn/aind

4. avraaevanglu

5. aaeulnaniiuazanuaunavesva (G13 3 wia)
6. ATVARUITUUABAY (Grounding System)

7. Juiinua wasuugdinisuily

Y
Junaun1snsFgauszuy NN luaans

amslgviutasaviiaianwiwwrdrksuaimisuazlsvviuvuralan
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1. 1 e3aUAINUNSANNAUAITAFIAFAU

e Anw wuuwdauszuu Wil wavanmns

o w3uu qUnsalnsvday 1w nnian, Gaffiwas, waanliinas, iw3avinauiw idusu

o li gunsolilaviudiuyaaa (PPE) watu gufiaony, savvinuaudu, wiuaiisa

|
(I, (R 0 (|
R iid
[_CB | CB
|
[ ! DB
T w
A =
Automatic e
itor Bank DB
425 kVAR -
Busduct
msigviutasaviiaianwiwihdrikSuoimsuazlsvviuzuiaian LEGATOOL 7 Sukitool “ LEGA

No.1 Measurement Tools
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2. asrasaua nilhudanuaretaa (MDB, DB)

e 7523daU Wenasuan /das ndelaulead il
J9928AMNTDUNTDNT I

o a57vdau Mslndenfidada Swniunun Lifisovaa
MU

e  a5730U Vi ueavgUnsalilasiunga
(RCD/RCBO) Taglfily “TEST”

e »579dau Busbar uar Terminal 11 LifisaaBann3anisg
AANIDU

o m579dauT thadaneas laain fidaunsalii
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3. asyadauvasiniluanlan/a5aad

o a523dau uswsu Wi luusdazga  (220V ididien, 380V
dund)
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4. asradausaraln

n529daU BUIREIE I InunsauiuTianvza il

e a979dau mMadudw W d1agluviasasany, Tuwiaie
Auddaa Ink1e

e 323U LT s88UAN, AaN, B19A vuauIUFI TN
14 1A%29IRAUIU  MFIVFOLAIAINFIUNIUAUIU (AT
#nd1 1 MQ)
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5. asnadautvanlnuasanusunauasins (6138 3 wd)

o Janazudnanisacing
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6. asadauscuudatu (Grounding System)

e asNdauIMnalnsalndTansdund (15U 1Zav

USuannad, giidu) finnssadafiu

o ‘lafimdavnmdau Ground Resistance #5737aA1A7N
AUNUAU (A25610771 5 Q)

e M3VFIUIWIINTNNKIAN aziTansadafua1Ngn
A
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e n s e
7. funnua tazuuzinnsunla o 2 T B
5 ou-2-2 1 2 26/46__| ECO1 | 15 mm. oL Tom
! = e B e
1 -2-5 1 2 24/25 | ECO1 | 15 mm. ot 225
. = o i B 1 uc | o e |
L= I al ] (% 17 oW-3-3 1 2 204/256 | ECO1 | 15 men. BT, 1125
e  TUNNAIMATIINLIULARLIA 12U NSLUE, LINOU, AN : = TIEEE] - e - I
FAIUNIUDUIL - = —_ § — - ‘
: oU-1-2 3 20 ] 4x4/256 | €C o1 | 20 mm. T Ijm 1,500
e dianisznay (TaaawizraannwuaAIuRnLNG) L L N e T T W N N
o Vi1 T umanIsATIvday  wianAuuzinlung =
USnlgyndagania e
) . check power quamy Recorq the occurrence of " . Audio guidance about
Cm’f&'ﬁz:‘“ D tasiired valigs o FFT analysis R'c"%:‘"w'::::o‘ o Report writing Di‘:’;:‘:ylor and bar ;::OI: i tp to the 30th order leakage current r[a):t;zz')l:ryn‘;J :eclor diagrams e tmt'zgtmem:e
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wann1sidaniginsavlain

dansRasamsumailalunisidanldiniaviioin

1. dnrozuavufidasnisia - dasn1sindarls

2. Anwousdiindal - davindy agdufl wisadunsamdaude i le

3. 42911570 - Range

4. AMuardanlun1sia - Resolution

5. AU lun159a - Accuracy

6. audaannslunisilaeiu - Safety standard

7. 31A1 - Price
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WHIFIULAID9NBI0 LW

A. Measurement Category & Rated Voltage
B. Mean and True RMS method

C. Low-pass Filter Function

D. MAX/MIN/AVG/PEAK
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8198931933 UANNYFaANB(ENE1010 Series, JIS C 1010 Series)

Measurement Category

h 4

Di nectiol
Servioa drop

Power

meter

Rated voltage to ground
- e
Electric wires Service wires Line voltage 100V Line voltage 200 V

rt—1

Pole-mounted
transformer

Line voltage 100V

Ground 0V
© 2021 HIOKI E.E. CORPORATION
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| Marks |

CATIV 600V

Measurement Rated voltage

Category to groun
Rated voltage to Transient overvoltage
ground CAT Il CAT 1l CAT IV
300V 2500 V 4000 V 6000 V
600 V 4000 V 6000 V 8000 V
1000 V 6000 V 8000V 12000 V
1500 V 8000 V 10000 V 15000 V
2000 V 12000 V 15000 V 18000 V
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Mean and True RMS

Pure sine wave

Distorted sine wave

[ Non-distorted current waveforms

NN\ N\ &M True RMS
VAAVARVAREE

| Waveforms distort due to switching power supplies and similar technologies ‘

R - s
VT
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Fundamental /_\__/\__/
(50 Hz)

el W
(100 Hz)

3rd order /\/\/\/\/\/\/
(150 Hz)
(200 Hz)

I~ ., P
T 7

| Fundamental wave |  [Harmonic components| | Distorted waveform |

Occurs during AC/DC switching

Bl e

| Distorted waveform |  |[Harmonic components| | Fundamental wave |

Harmonics are removed by the low-pass filter
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Mean and True RMS
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http://www.youtube.com/watch?v=Y4Rl_dX1Qsc

Mean and True RMS

Leak current

Load current measurement measurement True RMS (ROO‘t Mean Square) i@z MEAN (F]’]Laﬂf;l) Wuidsnisia
deyaurawlnvinfisineriu

True RMS Jaf1lauwdudivdeyaanlad (sine wave) uardeyourauidnis
dadau (1ou aJaﬁuaunamﬂaunaﬁmawsaaﬂnﬁmmm‘m) WinzdInsy
mummﬂﬂauvlmﬂuvleﬁuusawﬁ

MEAN (Aady): ’Jmmuuwumumamauleﬁumam wnlgfudeyeurouii
Wean-value re———— Aaiauas e liusdugn msnsAusuwi Wi lisiansuating

rectification

50 to 60 Hz 40 to 1 kHz 10to 1 kHz DC 40 to 2 kHz

ﬁvofamn'lrl‘lusvuuf/ﬂmsﬂmﬂauwmﬁmm'rm A2519 True RMS usidnufly
vl MEAN Sifleewa

mnﬁaﬁn’luszuuﬂﬂms‘sumummégugmmn%aﬂm%uaﬂné ms\danld
True RMS rlimadawswiutuinnin
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MAX / MIN / AVG / PEAK

Max Peak-to-Peak B 1 cycle Average

Y N\ A
AN VNV VU

Min

Example: 100V Commercial Power Supply

Peak-to-Peak: 282.8V

Max: 141.4V Average: 90V
/ N
/[ \
\/RMS: 100V
\
Min: -141.4V s
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for mobile devices

d<B GENNECT Cross [°x cemeer cross

GENNECT

Cloud GENNECT Cloud expands y te
Checking and saving Record fluctuations in Waveform observation/ Record on photos and
measured values measured values FFT analysis drawings

Ceneral Messuremeant Logong (Recording Viaveform | FFT Photo / Drarwing with

- L

- ores Transfonmer 1-G7
- A

Y CAMI720150723351 (]

14.34 7
60.01 ,,

Y CAMI729150723556 s

& 28.6

O I

BAE T et
Moreny bapacton, Wy

96.8Vv
60.04 1z

BT P b
Wiy bdpicton Aol

° 60.05,,

Vi HOR CLNP

pneannan|

& 95.4
a 60.05,,

The nt values displayed M ant values can be saved Waveforms such as currant Measurements can be recorded on You can create reports from saved

on the instrument can be displayed  at set recording intervals. You can and voltage, and FFT analysis top of captured pholos or imported  data, exporting them as PDF, JPG,
and saved on the tablet in real time.  also check the maximum, minimum,  wavelorms can be displayed. drawing data. or CSV.
and average values,
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for mobile devices

4B GENNECT Cross [°<

GE&:ECT GENNECT Cloud expands your
Check power quality Record the occurrence of
Display judgment results by analyzing harmonics intermittent
in color and bar graph up to the 30th order leakage current

Harmonic Anstysis Event recording
1032 Age. 2016 HIOK! 3
Unt A UPS AMA 3V S0
L= Chae Treesteses
ensa[3 | wamens D1 e

—————

Databn =
e

“
-

“||II I

% I I

’

GENNECT Cross

Dedicated website

Audio guidance about
Display of disequilibrium the battery measurement
rates and vector diagrams sequence

Messurement Record Guide

e bvsre il

The red value is compared Calculate and display harmonic When a value greater than the Displays the disequilibrium rate and  The app provides audio guidance
with the judgment value, and levels for individual orders, threshold ie d, the time vector diagram. about the battery measurement
the result is displayed in PASS/ percentages, and total harmonic of occurrence, end time, and the qQ And, ly saves
WARNING/FAIL. distortion (THD-F and THDR). maximum value for that period are the measurement resulls.
recorded.
< . -
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With low-pass filter off

LU

L]
Position of the wire is in the center of the Position of the wire is out of the center of the :Pi
clamp (recommended) clamp (discouraged)

on ~83 “. " v
Y e 4g50g8™

O\.“‘e“ | RANGE: MANUAL RANGE: MANUAL [FILTER]
Current direction oy NIWHII“ | ov
arrow I 1A
Fundamental component Fundamental component
+

* .
Harmonic component Harmenic-component
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Emergency lights

.7- -

* -, switchboards
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(TS

Safety standard measurement categories*

BE

Drop proof
Robust design capable of withstanding a drop from
a height of 1 m onto concrete
= @ 4 | Backlight
LULCE | Auto power OFF
OFF Automatically tums off after a certain time
#474 | Display hold
True RMS
True RMS for of

even distorted current waveforms

FILTER

Low-pass filter
Cuts high frequency content to provide stable
numerical values for measurement

Auro

AC/DC

AUTO AC/DC
A i detects and

AC and DC voltage

Decibel conversion
Displays AC ige measurements converted to
decibel values (i 'dbv)

MAX/MIN/AVG value*
Displays the i init and age of
the displayed values

2 x
N =l
g | IS

Peak measurement®
Displays the wave maximum and minimum peak values

REL

Relative display
Pressing the REL button displays subsequent measurements
as values refative to that dispiayed when the button was pressed

Current can be ted

BE

Flexible current can be ted

AC voltage

DC voltage

DCV + ACV

Frequency

Resistance

Capacitance

Temperature

ACA current

DCA current

o~

DCA +ACA

DC Power

Continuity check
Buzzer sounds when continuity is detected

¥ bls[R[s]s[s]+]ofF]<] <<

Diode check
Displays voltage if in the correct direction,
and OVER if in the reverse direction

S
<

Voltage detection
Buzzer sounds when AC voltage is detected

\
=
=
=

Inrush (Rush current)
Measures inrush current when power is tumed on, etc.
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SERIES
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DT4200 Series Basic Comparison

Model category

High-end models

DT4282

New standard models

Standar

DT4252

Appearance

Basic Characteristics

True RMS v v v
DC V basic accuracy +0.025% rdg. +2 dgt. +0.15% rdg. +2 dgt. +0.3% rdg. +5 dgt. +0.3% rdg. +3 dgt. +0.5% rdg. =5 dgt.
Measurement items (Typical ranges are indicated; may not reflect maximum or minimum measurable signal)
DC voltage 60 mV to 1000 V 600 mV to 1000 V, 2000V** 600 mV to 1000 V 600 mV to 600 V
AC voltage 60 mV to 1000 V 6V to 1000 V 6 Vto 1000 V 6Vto 600V
DCV+ACV 6 Vto 1000 V 6V to 1000 V n/a n/a
DC A current 600 pA to 600 mA| 600 pAto 10 A 600 mAto 10A 6Ato10A GOuAIOSOmAI n/a 60 mAto 10A n/a
AC A current 600 pA 1o 600mA| 600 pAto 10 A 600 mAto 10A 6Ato 10A n/a 600 mAto 10A n/a
AC clamp 10Ato 1000 A n/a 10Ato 1000 A n/a 10Ato 1000 A n/a
Resistance 60 Q to 600 MQ 600 Q to 60 MQ 600 Q to 60 MQ n/a I 600 Q to 60 MQ
Temperature -40°C to 800°C n/a n/a -40°C to 400°C n/a n/a
Capacitance 1 nF to 100 mF 1 uF to 10 mF 1 uFto 10 mF na [tyFo10mF| na  |1pFotomF
Frequency 99 Hz to 500 kHz 99 Hz to 99 kHz 99 Hz to 99 kHz 99 Hz to 9.9 kHz
Continuity check v v v v
Diode check v ['4 v n/a | 4 | n/a I v
Conductance n/a | v n/a n/a n/a
Voltage detection n/a n/a n/a | v v | n/a | v | n/a
2 £ - - 2 o o &
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DT4200 Series Basic Comparison

Model category

High-end models

DT4281

New stan dels

Standard models

DT4255

Appearance

Additional Functions

AUTO AC/DC V n/a v n/a v n/a v n/a
Peak measurement DC/AC DC/AC n/a n/a

Low-pass filter finaloy bioe Digital filter Digital filter Digital filter

Cut-off: 630 Hz Pass-band: 100/500 Hz Pass-band: 100/500 Hz Pass-band: 100/500 Hz

Display update setting v n/a n/a n/a

Hold display value AUTO/MANUAL AUTO/MANUAL AUTO/MANUAL MANUAL AUTO/MANUAL
Max/Min value display | v (Excluding average value display) v v n/a

Relative display v n/a v v

Decibel conversion 4 n/a n/a n/a

Percentage conversion display v n/a n/a v n/a v n/a

DC voltage polarity check 4 v n/a v n/a

Data storage

Capacity Max 400 data n/a n/a n/a

USB communication** v v v n/a

Bluetooth® communication** n/a v n/a n/a

2 £ - - 2 o o &
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Fanisinauseau bl (V) uazamanumumu(R)madinas

HIOKI

5000 ==
“BO00,
T —
i o Rance ar

L

ITaausaau iihanasanmaiumy (Voltage)

DT4261

[;:]

3INAINIHNAIUNIY (Resistance)
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Alligator
clips
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R

HIOKI

100 - =
e
e 2

a g

DT4261 aramnszudliilnaeISaanse (Current) n
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% 9704 Conversion Adapter

. t
? Clamp on Probe
2 | 3
Set the Clamp on Probe and the instrument to %— %: E S |
the same range. J ®
OK Do not clamp the Do not pinch
instrument around two the conductor.

or more conductors.

Change the range in accordance
with the actual measurement.

If the range of the Clamp

on Probe is changed during
measurement, change the range
of the instrument as well.

7
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In the case of the opposite
connection

-
ST =121 2
> '.BUU\;
A i ; *

<
RAMGE  MANLAL

>
at O =

The measured value and
[OVER] blink.
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Bluetooth® wireless technology support for

DT4261 . .
recording and managing measurement data

Now joined by the DT4261!

nnnnnnn
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Bluetooth® communication with Z3210 attached to DT4261 €)Bluetooth

Install the Wireless Adapter Z3210 to the DT4261 to enable Bluetooth® communications.

With the Z3210, you can transfer data directly to an Excel® file or pair the instrument with GENNECT Cross.

s S
Aol fmelln Muvioo oy Transport 1o GENNECT Cross

Manage measurement data using GENNECT Cross

Pair the DT4261 built in with Bluetooth® wireless technology with the free GENNECT Cross
mobile app to further data management, processing and report exporting on your mobile device.

Cloud

- + Save data and create reports
Troubleshoot with right on the App
oma harmonic + Share data via
map measured analysis in the field cloud services or E-mall
values on it
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Measurement type ’ AC /DC Current
3288
Model CM4371-50 CM4373-50 CM4375-50 3287 3288-20
[ )
Appearance
Core jaw diameter ¢33 mm (1.30 in) ®55 mm (2.17 in) ®34 mm (1.34 in) ®35 mm (1.38 in) $35 mm (1.38 in)
MEAN Value

AC measurement system True RMS True RMS True RMS True RMS True RMS (-20)

Frequency characteristics 10 Hz to 1 kHz 10 Hz to 1 kHz 10 Hz to 1 kHz 10 Hz to 1 kHz 10 Hz to 500 Hz
AC current 600 A 2000 A 1000 A 100A 1000 A
(Resolution) (0.01) (0.1) (0.1) (0.01) (0.1)
Guaranteed accuracy range 1Ato 600 A 1At02000A 1At0999.9A Full display range™ Full display range™
DC current 600 A 2000 A 999.9A 100A 1000 A
(Resolution) (0.01) (0.1) (0.1) (0.01) (0.1)

H AC Voltage 1000 V 1000V 1000 V 600 V 600 V

g DC Voltage 2000 V"' 2000 V"' 2000 V"' 600 V 600 V

i Power 1200 kVA (DC)™! 4000 kVA (DC)" 2000 kVA (DC)™ N/A N/A

% Resistance 6MQ 6MQ 6 MQ 42M0 42MQ

! Temperature -40°C to 400°C -40°C to 400°C -40°C to 400°C N/A N/A

& |Electrostatic capacity v v v N/A N/A

w
Frequency 999.9 Hz 999.9 Hz 999.9 Hz N/A N/A
Rush current v v v N/A N/A
Continuity check v v v v v
Diode check v v v N/A N/A
Non-Contact Voltage v v N/A N/A N/A
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Measurement type AC Current Leakage Current AC Power
Model CM4141-50 | 3280-10F CM3289 CM3281 cM3291 CM4001 et
N\ | O | N Ja * A &

Appearance

Core jaw diameter ®55 mm (2.17 in) | $33 mm (1.30 in) | $33 mm (1.30 in) | ®46 mm (1.81 in) | 946 mm (1.81 in) | $24 mm (0.94 in) | 40 mm (1.57 in) | $46 mm (1.81 in)

AC measurement system True RMS MEAN Value True RMS MEAN Value True RMS True RMS True RMS True RMS

Frequency characteristics | 45 Hz to 1 kHz 50/60 Hz 40 Hz to 1 kHz 50 /60 Hz 40Hzto 1 kHz | 40Hzto1kHz | 15Hzto 2kHz | 45Hzto 1 kHz
AC current 2000 A 1000 A 1000 A 2000 A 2000 A 600 A 200 A 600 A
(Resolution) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01mA)) (0.001mA) (0.001)
Guaranteed accuracy range| 1 A to 2000 A 4Ato 1000A 4Ato 1000 A 4Ato 1999A 4Ato 1999A 0.6mAto600A | 0.06 mAto200A | 0.06Ato600A
DC current N/A N/A N/A N/A N/A N/A N/A N/A
(Resolution)

= |AC Voltage 1000 V 600 V 600 V 600 V 600 V N/A N/A 600 V

g DC Voltage 2000 V! 600 V 600 V 600 V 600 V N/A N/A N/A
Power N/A N/A N/A N/A N/A N/A N/A 360 kW (AC)

% Resistance 6 MQ 42MQ 42 MQ 42MQ 42MQ N/A N/A N/A

8 | Temperature -40°C t0 400°C N/A N/A N/A N/A N/A N/A N/A

§ Electrostatic capacity v N/A N/A N/A N/A N/A N/A N/A
Frequency 999.9 Hz N/A N/A N/A N/A 999.9 Hz 2000 Hz 999.9 Hz
Rush current v N/A N/A N/A N/A v v N/A

p Continuity check v v v v v N/A N/A N/A
Diode check v N/A N/A N/A N/A N/A N/A N/A
Non-Contact Voltage N/A N/A N/A N/A N/A N/A N/A N/A
msléviuasaviiasanmviwihdrksuarmisuazlsvviusuraida . -
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1 Rotate the rotary switch.

(=0

2 Hold down for 1 s.

P Zero adjustment
0AD

IMPORTANT

Always perform zero
adjustment to perform accurate

Example:

o0

50002
5000

measurement. 4 %
0ADJ

AUTO wp N =p === =p 25 =p Hz

(Auto AC/DC)  (ACA)

3 Clamp the instrument around the wire.

= SP3W circuit breaker (AC current range)

o)\
Y e

cur@

Current direction
arrow

W= Match the current direction arrow

with the current direction.

AUTO
~

5000,
nnn
UL

(DCA) (AC+DC A) (Fregency)
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Maximum value, minimum value, average, and peak value

I N N N R R R NN NN ]

1 Clamp the instrument %/'w,
around the wire. |

USEn an: psUalstu MAa diunudnkuig HIOKI Us:inAlng No.1 Measurement Tools

NO.1 MEASUREMENT TOOL

P MAX, MIN, AVG,
2 QAUTO mp ~L =p == = T = Hz | ond PEAK are
0ADJ (Auto AC/IDC)  (ACA) (DCA)  (AC+DCA) (Frequency) | ynavailable in Auto
AC/DC mode.
3 (R MAX = MIN = AVG=> [PEAK MAX |~ FEAK i
INRUSH & |
MAX/MIN
PE,
INR,
4 » The measured value Hold down for 1 s.
AUTO HOLS freezes. & Peak max. » Cancel
Wavwform
The instrument —IAAASS
measures RMS
lues.
values Max
Pealc i Measured
o Min. value
AVG indicates / (RMS)
the average of all >
measured values. >l Display refresh
interval
msilgviutasSavidoianviwwrdrissSuarmsuazlsvviuvuratan LEGATOOUL s Sukitool == | E G



Various Other Measurement Functions

Continuity check d Resistance measurement JH Diode measurement

2 Zero adjudtment 2 Zero adjustment

+ ()

Hold down
for 1s.

= | If resistance values of : T
coils, including motors and
transformers, measured with

(trn ﬂ the auto-ranging fluctuate, n B mnn
: m’gH U 2 select the range manually. U. U U v
(Backlighted in red) 4 . 1

See the specifications for the

short-circuit and open-circuit %
0ADJ

detecting thresholds (p.74).
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Capacitance measurement JESl Temperature measurement

==

: N A7

: oo

230 -

= [=)
0ADJ = EITH + DT4910
s (a=) Thermocouples (K)
Black Red
Ars{mE

O PE n: The DT4910 is broken

(s E 3 n (or not connected).
(AN REN) ! U
RANGE:-AUTO 5
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Electric charge |l Simultaneous display of DC power
detection 3l DC current and DC voltage Jl measurement

[CM4371.50| [CM4373-50 | i eg, Checking a car battery CM4375-50 e.g., Maintenance for a
See"5.1 Voltage Detection Switch the ranges using the ) § solar power system
Function” (p.113) RANGE key. Y

Bring the jaw close a
power line.

- 300 -

f é mﬂl)ﬁEiMO.' E.B ¥ m §. I

(INluminate in red)
To switch the sensitivity.

(HilLo) (p.103) > ' om&)

ju
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Checking for noise superimposed on DC voltage and current

Measure voltage/current values and voltage/current peak values of each DC component, AC
component, and AC+DC resultant component.
Example: A DC voltage of 100 V with an AC voltage of 10 V superimposed

See page 41 for information about how to use the MAX/MIN
PEAK and Fn keys.

DC voltage AC voltage AC+DC voltage
| > | 50000 o il
:m{_[l.- QG v % ~NA“£_U‘.Q 8 y | En iG“QS v
3 Gl lﬁ $ 6,
(0og - (o0 R

= [ | ~ ] = 11
il . 414

114'1\,:$‘C+DC regzli\;n?g:;mponent ‘ ‘ ‘
| e | 1000 'w“ g

+141V | = -
DC component %" AC component B 5 : L’ iy _ B 5 v
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Manage measurement data using GENNECT Cross™ “

Pair clamp meters built in with Bluetooth(R) wireless technology with the free y
GENNECT Cross mobile app to upload data to your mobile device for further B
data management, processing and reporting. s

+ Save data and create reports right on the App
+ Share data via cloud services or E-mail

Screent - Screen3 Screend
Bluetooth® ( ' i\ ‘ i | ‘ ‘ 3 [

communications

Koo L4 Lol
f (Home Photo/Drawing with Valves £
Distribution board

CM4A141 500210659851

Y CMa141-508210899€81

311

th Is..“ TR

B e

Transfer data to Take a picture of Verify current waveforms Visualize intermittent Harmonic analysis for
a tablet wirelessly the test location and on your mobile device GFCI and RCD trips troubleshooytmg
map measured Review trip times and
values on it maximum current values




Coffee Break

15 min




HANNIIIA AMAINATUNIH

A Y '
IWDLIINDINITHNIAT R

E /oc N

DC power »—O
supply DC \voltmeter

R=— ® L
I [,

N J

7

Nty Teviu (Q)
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ANNUANAIIIZH 9 Resistance Meter N1 Insulation Tester

] v

G A v v a = ' [ A v A 4
INT93UDIANY 2 ¥HUA NHHUIEUMIIAUKNOUNY ﬂi’)IE]‘H?J ( .Q )

Resistance Meter Insulation Tester
4 o \ 4 % A % \ % 4 %
1. 1n5eaietavzaenszua Il DC e 1. 1n3aienvzaeusaau i DC el
usagu lihuazihunmuaimanudiuniu aszua I huaziunmuramaanumuniu
YA o , yad o %
2. 1‘15’Jﬁ’JﬂLL‘1J‘1J 4-terminal method 2.“I,mmmmu 2-terminal method

3. mdaszlimanudumudosn 3. fh‘ﬁim:gmmmﬁjmmugmms:ﬁ'u
resolution : 1 |J.Q W30AINN Mega Ohm u

4. ya1lszaedms 1Fauaeny
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INSULATION
TESTER
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MaNuMuMuaIuvesmeIih munagiv IEC 60364

) il - ANAIRAUDNATAINN
sruuusAulnAnliIy - usNAuUNARaL o
AUNIUAUIU
SELV ©ia PELV 250VDC 0.25MQ
LV 64 500V 500vDC 0.5MQ
JnNNa 500V 1000VDC 1.0MQ

- SELV (nuuuna"us‘hﬁmw"uﬂawﬁa)
- PELV (sruuussdusnfiamlaiy)

- LV (sruuusesus)
- LV (STULUNAURN)
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d
msﬂmauﬁm31m’1’mmuamummmma3 MNNINITZTIH
ANSV/IEEE 43

Y 1 3 3’; A= @ d Y = " 9 1 d
o mmmmmmgﬂuamummmuamm NYUNUNIINA ﬁﬂdllﬂﬂﬂﬂ’t]ﬂﬂ’)”l 1 LJJﬂ%Ii’)‘HlI

usesAunnsaunialy

WINTEIN IEEE 43-2000 useAunasaudnfunained

5,001V,.~ 12,000 V,,

NiaurugUnrallnfi AC Aunfmasey DC | Aiausduglnralliia AC AMIFTMARBY DC
funsalwirlaifiu 1,000 v, 500 Vo vowmaflifiu 1,000 v, 500 Vo,
funsallvii v fini
1,000 V.- 3,300 V, 500 Voe= 1,000 Voo 1,000 V,.~2,500 V, 500 Ve~ 1,000 Voo
gunsallviy 2,500 V, = 5,000 Voo e flrin
3,300 V,.- 6,600V, 2,501V~ 5,000V, 1,000 Ve 2,500 Voo
gunsallviirunnd 6,600 v, 5,000 V. vaea Finin

2,500 Voo 5,500 Ve

gunsalli1annda 12,000 v,

5,000 Ve 10,000 Ve
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DROP PROOF 5 ranges

Rated output voltage (DC)
Effective maximum indicated value

IRA057-50
INSULATION TESTER

50 V/100 MQ

125 V /250 MQ

250 V/500 MQ
Built tough to withstand
a 1-meter
drop onto a concrete floor

500 V /2000 MQ

1000 V /4000 MQ

Manage measurement data using Bluetooth® communication ‘ Significantly improve testing speed Identify PASS / FAIL using
using test lead with remote switch light and sound

Recording
measured values
on the photogrs

|
o 4

WIRELESS ADAPTER
23210 (Option)

-
2 Learn More
A —4

PDF Reports
Attach to enable
Bluetooth® wireless ) esv Display the
tachinology for prevent wrong LED light shines a spotlight on the target
JPG Image data ] Red light warns of live voltage detection RED light Continuous tone
E Measurement start switch
Open an Excel® file and select a cell.  GENNECT Cross, a free app designed specifically for use with Hioki measuring instruments, lets i
The measured value being held on the  you check and manage measurement results and create reports. The software provides a range n Idontily pass/al decisions with red or grosn.Aght Compare measured values to pre-set reference
& i 's display will be tothe  of fur ity that helps manage data in the field, including photographing measurement sites, TEST LEAD SET WITH REMOTE SWITCH L8788-11 (Option) values to generate a pass or fail decision with
computer and entered into the selected cell. placing results on and saving memos. *Standard with the IR4056-21, Not CE Marked the Comparator function.
ANNIVERSARY misldviutasaviiosaniwihdksuaimsuazlsvmiuguiaidn . -
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Measurement type

Low voltage (less than 1000 V)

IHigh voltage (less than 5000 V)
Standard High-speed ‘ EV ‘ ’ Standard
IR4056-20

Model IR4056-21 IR4057-50 IR4059 IR4053-10 IR5051 IR5050

Appearance

Number of ranges 5 5
50 V /100 MQ 250 V /500 GQ
Testing voltage (DC) / 125 V /250 MQ 500V /1.00 TQ
Effective maximum 250 V /500 MQ 1000 V/2.00 TQ
indicated value 500 V /2000 MQ 2500 V /5.00 TQ
1000 V /4000 MQ 5000 V /10.00 TQ
500 V /100 GQ
PV Q measurement N/A 15(?(;)0\0/ /24%%%“:/]% 1000 V /100 GQ N/A
1500 V /100 GQ
Leakage current measurement N/A 0.00 nAto 3.00 mA
DC voltage measurement 600 V 1000 V 2000 V
ANNIVERSARY nlshiumulnsa\zuamhlm\zlv!mEnHsu?1mlsua:Ismnuuumlan LEGATOOL
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HIOKI

MO E E CORPOCRATION

n *
\. -

istance
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http://www.youtube.com/watch?v=F_k3U2ccxic

Insulation Tester

GUARD terminal

Shielded

System Voltage

Voltage Test

: Filter function

) Inductive noise
' rejection function

: Minuscle current
| measurement
: technology

Minimum Resistance

< 1000 V 500 V 5MQ
1001 - 3600 V 2500 V 1.5 MO
> 3600 V 5000 Vv 1.5M0

ANNIVERSARY ,
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Insulation Tester

Megger

Source )
(primary side) o/_

—
| Se—

O/L contact o O

Load

(secondary side)

‘4 N’
) ED
[e]

[a)
o]
)
(o}
m
Im|
M
o

No.1 Measurement Tools
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PVQ measurement
(8 m3Y Insulation Tester 4u IR4053 uaz IR5051 wimiu)

FF
Power
conditioner
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Insulation Tester For EV

/"

inverter

Motor

INSULATION TESTER
/ANALOG M HITESTER

Ground point

Battery

\

Disconnect the connectors
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Resistance Meter Series

=101, 4
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AEMIIAANUMUNIY

= (Y v N 3 a o 2 A w1 ) & & -~ )
$NIFIAAIANNMUNIUUUY 2-terminal method l']Ju'J‘ﬁfni'Jﬂ‘llﬂﬁlﬂiﬂ@uﬂ'Jﬂﬂ']ﬂ'ﬂuﬁ']u‘ﬂ'luﬂ]'lﬂ PIVEHANNNNUATUNIUUDIAY

@

< 9 @ o ya g a ad @ “ = @ @ Y A
ﬂﬂzgmwmm"lﬂ’m ﬂ11ﬂlﬂﬂ°\]i‘]ﬂﬂ‘wa1ﬂ I5N153ALDY 2-terminal method UHNIZNUNITIAATANNATUNMIUNUATIGINING

eyl

ad [V ¥ . 3 ax o A Y A v A o 1 9 A Y
IEMIAMANUMUMUIVY 4-terminal method 1113TMTTADaAYoRANAn IUMITaiiatamnnudumMuRTapeu NI 1Y
as ) =2 a w Ay ] 9 9 9 ° Y1 ANY 1 o A £

Mwmsavuutiazdlumstan lusaumanudumuvesae Tl ldevi ldan Iduiudaauu

Two-Terminal Measurement Method Four-Terminal Measurement Method

Constant current source T
g Qonstant current SOUI’C?

Resistance Rg
—1
L

Figure 1. Resistance Rg
Figure 2.
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Rang of Resistance Meters.

A Full Line-up of HIOKI Resistance Meters
to Suit Your Measurement Range

L RM3544/RM3544.01 3.5 MQ
010 | '35MQ
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g msSunudsson?

EMotors, solenoids, choke coils, transformers, wire harnesses MW Large motors, large transformers

WContacts, wire harnesses, relay contacts, switches

< I &

W Conductive rubber, paint

@

MFuses, resistors, heaters, wires, welds

= &

11}
ir

NO.1 MEASUREMENT TOOL

LEGATOOUL s Sukitool

No.1 Measurement Tools
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. - ~ Earth Tester

ANAMNAWNUYDIRANAUNL TN

81989019331% 8N, AAINTINIDN)

AMHNATWN IRV DIKRANAT

TaiiAin 5 0

5025 ()

& dd a_wa o @
*ndiiunnennlumsdfufiou uazdselasumsivsessnmslnih

YWIAVDINANAY
g1 2.4 LA
U 1 ¢ a A
S Lﬁ%ﬂ'\%(ﬂ%ﬂﬂﬁ'\\‘l 16 JAALNAT
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Ground conductor

Connection between the ground conductor and
ground electrode

\

Ground electrode

5-25 Q
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Earth tester series

Hioki's Earth Testers Comparison Table

Display Digital Digital Analog Digital
il tod v X X x
urem  (soil resistivity)
ent 3-pole method v v v X
Clamp < @32 mm v G X v
> @32 mm v X
MEC function v X X DX
2-pole method v v v 5%
Low resistance 4 terminal measurement, X X X
measurement 2 terminal measurement
Allowable ground potential 30V rms 25V rms 10V rms 3V rms
Allowable earth resistance of Max. 100 kQ Max. 50 kQ Max. 5 kQ N/A (no electrode)
auxiliary electrode
Dustproof and waterproof 1P67 1P67 1P40 IP40
Operating temperature -25C-65TC S25JE865/€ 0°C-40C -10°C-50C
(E1BES1400F) (ELB2E=149°9F) (32°F-104°F) (14°F-122°F)
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Transmission Towers

resistance measure
with super slim

Voltage Injection
Current Measurement ™%
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New idea!! Earth network

Put water on the ground only.
It is no longer necessary to insert the
auxiliary earth rod.

The ground is hard, and the auxiliary ground bar cannot be
interpolated.

Not all concrete parts can be inserted.

It is useful in such cases.

Ground network on

the back '

(Asphalt cannot be used because it is an insulator)

2. Put water on the ground
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What can be measured in FT6041

= =} = =4
I

Four-electrode method

YTy

MEC function 3 Clamp measurement
ANNIVERSARY n'lshlumutnsa\zuamhlm\zlv!m?nsu?1n'llsua:IS\)\nuuumlan LEGATOOL SSukitooI “ LEGA
1935 -2025 usSun an: pasUalstu 3Aa unudakuig HIOKI Usz=inAlng No. Measurement Tools NOTMEASUREMENTTOOL e technalgiesfornex



kBT PHASE DETECTOR VOLTAGE
& DETECTOR Series
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DIGITAL PHASE DETECTOR PD3259

Just clip the probes onto covered cables,
and your 3-phase power line inspection is complete

phase
sequence > ((cen)

B

3-phase V2-3 '
voltage - .L

'U‘g wjﬁﬁ

U' arV Dlgplay phase sequence, 3-phase voltage

Positive phase sequence Negative phase sequence Use as-is in work certification photos
display display
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DIGITAL PHASE DETECTOR PD3259-50

(€ @

Product warranty for 3 years
Accuracy guaranteed for 1 year

WIRELESS ADAPTER
73210 (Option)

With Z3210

Without
metal contact

Included accessories

- CARRYING CASE C0203

Dimensions:

W135 mm (5.31 in) x H265 mm (10.43 in) x D65 mm (2.56 in)
- LR6 alkaline battery x4

= Color clips (White x2, red x2, blue x2, yellow x2)
- Spiral tubes (black x1)

Hands free
75020
(Option)

€) Bluetooth’

K

CAT IV 600 V

Soil, residue, or moisture on the insulated wires may result in lower voltage and
power values than their true values. Use a dry cloth to remove before measuring.

Please see www.hioki.com

Phase detection, open phase,

. C = i i
for list of supported regions. 2 FEE i SN prediction of ground phase (Three-phase line)
N | GENNECT € “Three-phase AC voltage | 90.0 V 10 520.0 V AC (Three-phase line)
«a Cross § (line-to-line voltage and voltage to ground) | accuracy: +2.0% rdg +8 dgt
-3
o 45 Hz to 66 Hz
Model PD3259-90 § SIquEncY Accuracy: +0.5% rdg +1 dgt
Miciides £ 10 aed et & Measurementtargets | COvered cables, metal portions”
2 Finished outer diameter 6 to 30 mm (0.24 to 1.18 in)
Order code | PD3259-50 - -
Operating temperature -25°C to 65°C, 80% RH or less (non-condensating)
Order code PD3259-90 Storage temperature -25°Cto 65°C, 80% RH or less (non-condensating)
Dustproof and waterproof | IP54 (device body only)
Order code Z3210 o _Standards EN61010 (Safety), EN61326 Class A (EMC)
g Power supply LRe6 alkaline battery x4

Continuous operating time

5 hours (Without Z3210)

Dimensions (W x Hx D)

84 x 146 x 46 mm (3.31 x 5.75 x 1.81 in)
Cable length 50 cm (1.64 ft)

™
W)

» Instruction manual 4Weight 590 g (20.8 0z)
Options ' Shielded cables not supported
- MAGNETIC STRAP 75020 C0203 colorclip 25020
msléviuasoviiasamviwihdiksuarmsuazlsvviuguraian LEGATOOL 7 Sukitool “ LEGA
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PHASE DETECTOR PD3129, PD3129-10

(€ @

Product warranty for 3 years
Accuracy guaranteed for 1 year

AUTO

PD3129 CAT IV 600 V
PD3129-10  CAT IV 600 V, CAT lll 1000 V
Detection functions Phase detection (positive and negative)
= = PD3129 | 70to 600 VAC (continuous sine wave)
2.4 mm (0.09 in) to 17 mm (0.67 in)
Ao el A 0N § Voltage range a9 10| 70 to 1000 VAG (continuous sine wave)
PD3129: Thin Conductors o
2  Frequency range 45 Hz to 66 Hz
= : :
) 2.4 mm (0.09 in) to 17 mm (0.67 in) of
g Measurement E insulated wiring
= ftargets 7 mm (0.28 in) to 40 mm (1.57 in) of
~ 5 >
B PD3129-10 nsulated wiring
o
o o 4 LEDs lit in clockwise order and the buzzer sounds
?b Phase- FLIL intermittently, green arrow lights up
@ etection — :
) . & indication Negative 4 LEDs lit in counterclockwise order and the buzzer
7 mm (0.28 in) to 40 mm (1.57 in) sounds continuously
PD3129-10: Thick Conductors Functions Live line check, Battery check function
Operating temperature 0°C to 40°C, 80% RH or less (non-condensating)
Storage temperature -20°C to 60°C, 80% RH or less (non-condensating)
Kickidod sceBastios Standards EN61010 (Safety), EN61326 (EMC)
- CARRYING CASE Q Power supply R6P manganese battery x 2
“Shep @ Continuous operating time | 5 hours
- R6P manganese battery x2 Order code PD3129 Dimensions(W x H x D) 70 x 75 x 30 mm (2.76 x 2.95 x 1.18 in)
Skl fube Cable length 70 cm (2.30 ft)
. T . Order coge _PD3129-10 Weight PD3129: 200 g (7.1 0z), PD3129-10: 240 g (8.5 02)
2 ) - - 2 o - . I3 . -
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RST
(1)(2)(3)

RST
(1)(2)3)

i (1?(2 % )

RS T
R(Z)(' )

(1

Measurement using the Model Z5020

Magnetic Strap
Measurement with
the instrument in your
hand
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Insulated cable

Insulated cable

Insulated cable
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EEAN .

(Select a device. Vector

-~ Untitled

Til PD3259-50#200927178 =
[POS |

REV

Va B sy 1749V
Vac B v 164.0V
Vea B 733v[] 179.2v
FREQ 59.9 Hz 59.8 Hz
Vunb 0.13 % 5.19%
Yiype ¥ ‘ Auto scaling ¥

= I GENNECT Cross
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HIOKI Pa3100 SOWER GUALITY ANALYZER %
V2 1t e \ <

/!
| §tart09-01 12:39:00 Lime:
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WO T | g g

I PQ3198 PQ3100 PW3360-21 PW3365 CM3286-50
Energy audit and power survey Advanced Standard
Measure V, |, P, KW, PF/DPF, KWh v v v v v
Measure MIN/MAX and AVG values v v v v v
Voltage, current and power trend recording v v v v -
Energy cost measurement - v 4 v >
Baslc harmonics measurement
THD measurement (V& 1) v v v v v
. han Z3210

Harmonics 110 30 for V & | v v v (1-40.PW3360-21) v (1-13) I ot
Advanced harmonics measurement
Harmonics 0 to 50 for V & | v v = = i
High order harmonics (Supraharmonics) . - = 4 o
2 kHz to 80 kHz
Inter-harmonics v v - - -
Power harmonics v/ v v (PW3360-21) = =
Standard power quality troubleshooting
Detailed trend recording for V and | v v - - -
Power quality event recording v v - - -
Advanced power quality troubleshooting

p Detect multiple events simultaneously v v - - -
High speed sampling for transient measurement v - - - -

2 & - e 2, o - . I3 . -
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Ansiaarmadaliih (P) Mmawaaniliinas

FSiammasllihmedsurandvdawuias (Power) n
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Pulse Input

PW9003 Rated voltage: 240 V AC

(supplies power from Operating temperature and humidity range: -10 to 50°C, 80% RH or less
measurement lines)

CAT I 300V
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High-Voltage |
system '

=‘=\-

« Transient voltages

+ Voltage swells

+ Voltage dips

* Interruptions

+ Frequency fluctuations

* Inrush current

» Harmonics

+ High-order harmonics
(Supraharmonics)

Electric = |
equipment ——— E
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Applications

nagande WazaIAIINIaIuE

Air conditioning

Grounding rods

[1]2]3] a

Power lines - Watt meters - Breaker panels Power outlets

o Test Detect Record and Verify Test
insulation Eopply

Verify load
current

ELENSS
leakage electrical absence of supply

voltage current consumption voltage voltage

Verify load
current

PV systems

bypass Verity ] TestPV sty stnny stnny erity
diodes grounding Insulation voltage voltage current

grounding
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Data servers

Emergency lights
T’W

|

|

o
v : 3 Switchboards

i

Substations

Work Shop



Seminar Calendar 2025

SEMINAR

msus:gnslsnaoomemwadusou
ARSUMSASIDUIUIA0IMS

22 APRIL 2025 | 13:00 - 16:00 | Q LEGA Corporation

$FLIR

April

voIBrYINSIUOUSUAULU -
SEMINAR

27 MAY 2025 | 13:30 - 16:30 | Q) LEGA Corporation
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D QUALITY, MADE IN JAPAN

July
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Events Calendar 2025

June

SURFACE & .
COATINGS [202

for

IHB-=1JUNE

BITEC, BANGKOK

ANSTFeaTsesay
= S i
hailand 2025 4

— 23 Edition

IH=-=1JUNE

BITEC, BANGKOK

-

July

ASIACD

SUSTAINABLE
ENERGY WEEK

oRE) oEEY cES%

/ 2-4JULY 2025

QSNCC, BANGKOK, THAILAND

August

TEMCA M&E EXPO
THAILAND 2024

20-21 September 2024

Royal Cliff Hotels Group Pattaya ) .

November

2025

IEMETALEX

NO. 1 MACHINE TOOLS & METALWORKING EXHIBITION SERVING ASEAN - 39" EDITION
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i AC/DC Current

AC/DC CLAMP METER CM4371-50, CM4373-50, CM4375-50

C€

Product warranty for 3 years
Accuracy guaranteed for 1 year

¢35 mm =1.30 in

$55 mm =2.17 in

Included accessories

T

L9300 C0203

» LRO3 Alkaline battery x2
* Instruction manual

CAT IV 1000 V DC
CAT 111 2000 V DC

With Z3210

€3 Bluetooth

Please see www.hioki.com
for kst of supported regions.

“_GENNECT Cross

CAT IV 1000 V DC
CAT 111 2000 V DC

€) Bluetooth’

Please see www.hioki.com
for list of supported regions.

WIRELESS ADAPTER DC HIGH VOLTAGE PROBE
23210 (Option) P2010 (Option)
Attach to enable Bluetooth®  Available to mesure 2000V DC

wireless technology

CM4371-50 ) CM4373-50
600 A AC/DC 2000 AAC/DC
True RMS True RMS
CAT IV 600 V CAT IV 600 V
CAT 11l 1000 V CAT Ill 1000 V

With Z3210

“_GENNECT Cross

$34 mm =1.34 in

CM4375-50
1000 AAC/DC
True RMS

CAT IV 600 V
CAT Il 1000 V

With P2010

CAT IV 1000 VDC
CAT 11 2000 V DC

With 23210

€3 Bluetooth

Please see www.hioki.com
for list of supported regions.

Y GENNECT Cross
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CLAMP ON AC/DC HiTESTER 3287, 3288, 3288-20

C€

Product warranty for 3 years
Accuracy guaranteed for 1 year

35 mm =1.38 in el § 35 mm =1.38 in

¢35 mm =1.38 in

_ 3287 3288 3288-20
e 100 A AC/DC 1000 A AC/DC 1000 A AC/DC
% True RMS True RMS True RMS
2 V: CAT 111 300 V V: CAT 111 300 V V: CAT 111 300 V
A: CAT Ill 600 V A: CAT 1 600 V A: CAT 111 600 V
L9208 9398
» Coin type lithium battery CR2032x1
* Instruction manual
ANNIVERSARY n‘lshhﬂnutnsa\zuamhlm\zlv!m?nsu?1n'llsua:IS\)\nuuumlan LEGATOOL s Sukitool T LEGA
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i AC Current

AC CLAMP METER CM4141-50

C€

Product warranty for 3 years
Accuracy guaranteed for 1 year

Included accessories

WIRELESS ADAPTER
23210 (Option)

wireless technology

A/@

DC HIGH VOLTAGE PROBE

$55 mm =2.17 in

CM4141-50
2000 AAC
True RMS

CAT IV600 V
CAT 11l 1000 V

With P2010

CAT IV 1000 V DC
CAT 1112000 V DC

Z 2010 (Option)
« vailable t v .
€3 Bluetooth
L9300  C0203 for et of supported regions.
» LRO3 Alkaline battery x2 MG GENNECT Cross
* Instruction manual
nlshtumutnsa\zuaaohlm\zlv!m?nsuapmlsua:Ismnuuumtan LEGATOOL ™ Sukitool Z LEGA
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AC CLAMP METER 3280-10F, CM3289, CM3281, CM3291

Ce

Product warranty for 3 years
Accuracy guaranteed for 1 year

¢33 mm =1.30in ¢33 mm =1.30in
3280-10F
s v 3280-70F CM3289
1000 AAC 1000 AAC
MEAN Value True RMS
Q' V: CAT Ill 300 V V: CAT 111 300 V
A: CAT IV 300 V A: CAT IV 300 V

Included accessory

®46 mm=1.81 in

CM3281
CM3291

2000 AAC

CM3281: MEAN Value
CM3291: True RMS

V: CAT 1l 300 V
A: CAT IV 300 V

el 9398  C0205 9398 l
L9208 (-10F)  (-70F) CARRYING CASE
* CARRYING CASE (models vary as shown on right)
» Coin type lithium battery CR2032x1
* Instruction manual
nlshtumutnsa\zuaaohlnnzlv!milmsuajmlsua:Ismnuuumlan LEGATOOL ™ Sukitool f LEGA
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| Leakage Current
CE

AC LEAKAGE CLAMP METER CM4001, CM4002, CM4003 Product warranty for 3 years

Accuracy guaranteed for 1 year

‘ $24 mm=0.94 in $40 mm=1.57 in ‘ ®40 mm=1.57 in
” A A

024 CM4001 040  CM4002 040  CM4003

- 0.6 mA to 600 A AC o 0.06 mA to 200 AAC e 0.06 mA to 200 AAC
True RMS True RMS True RMS
CAT 11 300 V SAT N 808V CAT 111 300 V

5
<

Included accessories

i/

Included accessory Included accessory

7

WIRELESS ADAPTER
23210 (Opgon) . CARRYING CASE C0203 C0203 L9097
wireless technology *STRAP * LR6 Alkaline battery x2 * LR6 Alkaline battery x2
« LRO3 Alkaline battery x1 * Instruction manual * Instruction manual
« Instruction manual + USB cable
With Z3210 With 23210 With Z3210
€3 Bluetooth € Bluetooth €3 Bluetooth’
Please see www_hioki.com Please see www.hioki.com Please see www.hioki.com
for list of supported regions. for list of supported regions. for list of supported regions.
“_GENNECT Cross “_GENNECT Cross “_GENNECT Cross
Functions
« External output
« External power supply
2 & - e 2, o - . I3 . -
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AC CLAMP POWER METER CM3286-50

Product warranty for 3 years
Accuracy guaranteed for 1 year

oisptay | avro | TaRuE
'~ | HOLD | OFF | RMS

$46 mm=1.81in
Single 3.600 kW/36.00 kW/360.0 kW
Guaranteed accuracy range: 0.005 kW to 360.0 kW
CM3286-50 phss Basic accuracy: 2.0% rdg =7 dgt
AC600A ch“t’sg - Balanced | 7.200 kW/72.00 kW/720.0 kW
: three-phase| guaranteed accuracy range: 0.020 kW to 623.5 kW
True RMS raepapca"r:{t) 3-wire Basic accuracy: +3.0% rdg +10 dgt
Balanced 10.80 kW/108.0 kW/1080 kW
CAT IV 600 V three-phase| guaranteed accuracy range: 0.040 kW to 1080 kW
CAT 1l 1000 V 9 9
5 4-wire Basic accuracy: £2.0% rdg +3 dgt
With 23210 6.000 A/60.00 A/600.0 A
: § AL et Basic accuracy: +1.0% rdg +3 dgt
€3 Bluetooth 3 600.0V
gfﬁ:f;g;’m:ff‘;‘;gr’:‘s ; Al=voltams Basic accuracy: £0.7% rdg =3 dgt
N, B Single-phase, Balanced three-phase 4-wire:
\.GENNECT Cross T [Regeneration] -1.000 to -0.001, [Consumption] 0.000 to 1.000
ISR Balanced three-phase 3-wire:
g [Reg ion] -0.001, [Co ption] 0.000 to 1.000
Single-phase, Balanced three-phase 4-wire :
Phase " [lead] -180.0° to -0.1°, [lag] 0.0° to 179.9°
WIRELESS ADAPTER ASE IO Balanced three-phase 3-wire:
23210 (Option) [lead] -90.0° to -0.1°, [lag] 0.0° to 90.0°
Attach to enable Bluetooth® Frequency 45.0 Hz t0 999.9 Hz
wireless technology Simple Active Energy 99.99 Wh/999.9 Wh/9.999 kWh/
Consumption (Single-phase) | 99.99 kWh/999.9 kWh/9999 kWh/
Harmonic™ Voltage or current harmonic levels up to 30th order,
CM3286-50 (With Z3210) content factor, total harmonic distortion ratio
Order code Display refresh rate 2 times/s
Ordercode \CM3286-90 Operating temperature | -25°C to 65°C, 80% RH or less (non-condensating)
Storage temperature -25°C to 65°C, 80% RH or less (non-condensating)
L9257 €0203 Model CM3286-90 S Dustproof and waterproof | IP20°2, IP50°*
«LRO3 A!kaline battery x2 includes Z3210 as a set ®  Power supply LRO3 Alkaline battery x2
* Instruction manual Continuous operating time | 25 hours
*1: Harmonics can be displayed using dedicated application software (GENNECT Cross) Di ions (WxHxD) 65 x 241 x 35 mm (2.56 x 9.49 x 1.38 inch)
*2: Voltage measurement in a completely dry condition. When jaw closes. Weight 450 g (15.9 0z)

*3: While in storage.
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UPS System

szuudsae i

DC-Bus

Fuel Cell o pe Bidirectional

Converter
—>
%«

Supercapacitor pe.pe Bidirectional

e

Rechargebl |
e Battery

o™

L E

© 2023 HIOKI E.E. CORPORATION




ANNINUFIULDBINUUUALHDI

Fezasnuneasntoaldlulng

I——————————q

Lead-acid

Li-ion Alkaline
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