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1890-1919

M24(1891)

T SRR A1 3

The Electrotechnical Laboratory was established.
M43(1910)

T A A A

The Electrical Measurement Law was promulgated.
M44(1911)

TSR AUK R B A

The Electrotechnical Laboratory commenced type
approval testing.

BIAKGRS— 5

The first type approved electricity meter was born.
M45(1912)

T SRR T R ST TR

The Electrotechnical Laboratory commenced
verification activities.

1920-1939

T12(1923)

FIACTE S 2 ik SRR B = i

The Japan Electric Association was designated as an
official testing laboratory by the central government.
T13(1924)

FO TR SRAR B

The Tokyo Municipal Authority was designated as an
official testing laboratory by the central government.
S12(1937)

2R i T A RGR E O W%

The type approval system for instrument
transformers was newly introduced.

1940-1959

S519(1944)

RIRFRF - D B AT SIS 4F A& 7 AR A R

The validity of verification was extended from 5 years
to 7 years as a special war-time measure.
S30(1955)

HURIATFEDHG 5 (i 797) A URGE

The type approval of the single-phase wide-range
watt-hour meter (weatherproof-type) was made.

1960-1969

S$39(1964)7.4.

FATE (Gt poE s A A

The Japan Electric Meters Inspection Corporation
(JEMIC) Law was promulgated (July 4th).

S40(1965) 1.1.

HACHE ST ME I S 75 G

(ElE b2 BOEBEMA X TET[ZES)

The JEMIC commenced activities (having integratedand
and inherited all related work previously conducted
by the central government, Japan Electric
Association and Tokyo Prefectural Government)
(January 1st).

S41(1966)

FHRABUE A (T8 UIE I, FHEBUSHS)

The revision of the Measurement Law was
promulgated to incorporate the Electrical
Measurement Law.

1970-1979

S46(1971)

RS AT BEMEREERO AL IEGBR R G

The JEMIC commenced the calibration service for
thermometers and standard lamps.

S47(1972)

RIS P S RE R BRI B

The Okinawa Laboratory was opened following the
end of the American Occupation of Okinawa
Prefecture.

IR o 2 KB el SRR S B A

The JEMIC commenced the mobile calibration
service with a calibration service car.

S53(1978)

R 2 (IR AR E

The total number of electricity meters accepted for
verification passed 100 million.

1980-1989

S56(1981)

VIR E N T D E AT X GRER T A A

The laboratories in the Tokyo region were integrated
pursuant to the relevant cabinet decision.
S58(1983)

W3 S AT (30A. 120A. 200A) DR A R I 74
AO104F-ZAE R

The validity of verification was extended from 7 years
to 10 years for ordinary watt-hour meters (30A, 120A
and 200A).
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S61(1986)

Atk ARG ROE TAD - BSUEIZ kD R
HBAL

The partial revisions of the Measurement Law and
JEMIC Law resulted in the alteration of the legal
status of the JEMIC.

BTG TORIAKGE

The first type approval for a static watt-hour meter
was made.

S62(1987)

HIAIKGR100075 7E K

The thousandth type approval was achieved.

o XORH B O i S OMUE Bl

New verification activities were commenced for multi-
function electricity meters used for the new electric
rate system.

S63(1988)

RS2 IR 2 B

The total number of electricity meters accepted for
verification passed 200 million.

1990-1999

H2(1990)

FIE 25 R T A TR OB E G

New verification activities were commenced for static
multi-function meters with a two time-of-day rate
system (different rates for day-time and night-time)
for household use.

H3(1991)

ARt 1004 4

The metrological system in Japan celebrated its
centennial.

H4(1992)

Hrat A

The new Measurement Law was promulgated.
H5(1993)

RS Gt OBE OB bR

The JEMIC commenced the verification activities for
illuminance meters.

b= E) T 4] I B A HE R S S KB AR IERR
BROFHIE

The calibration activities were commenced pursuant
to the Japan Calibration Service System using the
National Standards.

H6(1994)

AAEANIE S ODREE TR

The head office was designated as the accredited
laboratory for Thermal and Photometric Calibrations.
H7(1995)

RSEEEEEFORMOE e

The JEMIC commenced the verification activities for
integrating calorimeters.

RAL B AR JERHE R FORE FHEHIRE
The head office and the Tokyo, Nagoya and
Amagasaki laboratories were designated as the
accredited laboratories for Electrical Calibrations.
H10(1998)

HIAUKGE200075 7E K

The two thousandth type approval was achieved.

H11(1999)

W I EF (250A) #1THIAUKGR

The first type approval for an ordinary watt-hour
meter(250A).

2000-

H14(2002)

JUINHYEE XUH DREIE 3 IZREE

The Kyushu laboratory was designated as the
accredited laboratory for Electrical Calibrations.
H16(2004)

TURIKGE3000 5 3K

The three thousandth type approval was achieved.
AL R D RRAL SRR

The head office was designated as the accredited
laboratory for Time and Frequency Calibrations.
H19(2007)

TN RO TR 4 it R ERBI R 4
The JEMIC was designated as the designated
institute for AC Power and AC Energy.

H20(2008)

2=y b XS R TR

The first type approval for a unit-type watt-hour
meter was made.

H21(2009)

) R EEE S ASNI TERR EZ U

The JEMIC was designated as the accredited
laboratory for AC Power and AC Energy.
HUARGRBR SRS 2 ASNITERSZHU S

The JEMIC was designated as the accredited
laboratory for type approval.

H22(2010)
FOREHIANT A~ — X — 2D TORIRIKE

The first type approval for a new model low tension
power meter was made.

H26(2014)

HATE ST A A1 7.5 0 4F-

The fiftieth anniversary of JEMIC.

FERA LED 270 JNLA kBRI <5858

The JEMIC was designated as the accredited
laboratory for Bulb type LED lamp.

R& VR, T ML S ORISR

The JEMIC commenced the calibration service for
length, masses, pressures, torques and humidities.
H27(2015)

TURIKFE40005 35K

The four thousandth type approval was achieved.
H28(2016)

ECHONET Lite - AIF a8k 5# £ Hs bk

The JEMIC commenced ECHONET Lite AIF
certification and test service.

H30(2018)

Wi-SUN GRERFETS R

The JEMIC commenced Wi-SUN test service.




istory and Organizational Structure

AERUER

EHENZF T BERGEORE I, 1910 (HIE43) - 245 O
TEVIZ LD, 1912 (TiH45) 441 2EE BB SRR C o W TCEB IR &
ST EIZEPDIED 7,

7O, Bt & & S IZBADO @A L, BRGSO FE
SIRFEIN MO 2720, ENIAEEIE A B AE SIS & T (BRI H
HUAR) 2 A5 E R BAAEB & L. DR SRR & Gréd 72 = D ORI &
BRERRINREREE L, Lo L, 19508 HRIC A5 & BT
OREBIRIEBI O & — AL LT U OB BB % 300§ 2 i
AR A & 50 < BEE X . 1964 (HERI39) 47 A [ HAE Gk
EANE]DO AT &K > T, ZThA9E8 L, 1965 (IBF140) 4-1H. HAE
et ai i (H B B EBEPG L £ L7,

HEMOERIT. [HABRGHMREEH235%IC D TrD
NETH, ZOFEELDIZKD =DTY,

(1) BXEFRORIAKGE - B B OB R i M KE M a . gD
MoE, BARIEUER I O T SR D JLHE B A

(2) R okl 33 MU RIEME 2312 K 2 A IERRBA, T8 (- TR M- T (.
SR RRATHES S ORI O I AR

() TEXATHNZBE 4 2 FA DTS- HhiRR, BotaiR, 8 <G HUE
DY — 27 L iEE) K O JEMIC FHilig £ 3 - —

72, HERIZZNODEBITMA, 2L TOLBRBISHIGL,
B —EZNOHH AT > T E T,

Ly —e 20—l LT, —ttEEALI—Fy b2y —
VT L BB XN I72ECHONET Lite AIF O E iRalRE M OF25E
RERR & LT, 2Av— bt —2—LHEMS 2 b u—3J K UOSKEH
I7 3 VEHOBEBOMH M DOWT, Gk iR % J2hE L
TWEY, 72, Av—bA—Z—D BIL— FOBERERKREE LTE
HENTWB Wi-SUNHIEIZOWT, Wi-SUNT FA4 7V AN 538
SR & LT, AABE 2L TV E T,

N5 DOZEREFHET Ml XD & o0 T AFLREHE & 4x[E10
DDA FEF A S > TOE T,

The verification of electricity meters in Japan first commenced in
1912 at the Electrotechnical Laboratory of the Ministry of Post and
Telegraph pursuant to the Electrical Measurement Law promulgated
in 1910.

With the widening scope of electricity application in the subsequent
years, the demand for electricity meters showed a phenomenal
increase. To meet the demand, the central government designated the
Japan Electric Association and Tokyo Municipal Authority
(predecessor of the Tokyo Prefectural Government) as official testing
laboratories. Together with the Electrotechnical Laboratory, the
testing system consisting of the three laboratories lasted for a long
time. In the mid-1950's, there was a strong request by the industrial
circle for the establishment of a new verification organization which
integrated the activities of the existing verification organizations.
This request was met by the promulgation of the Japan Electric
Meters Inspection Corporation Law (hereinafter referred to as the
JEMIC Law) in July, 1964 and the Japan Electric Meters Inspection
Corporation (the JEMIC) came into being in January, 1965. The main
activities of the JEMIC are stipulated in Article 23 of the JEMIC
Law and are described as follows:

(1) Type Approval and verification of electricity meters; inspection of
instrument transformers; verification of illuminance meters;
inspection of electrical and illuminance legal standards

(2) Calibration using national primary standards and national
secondary standards; calibration of electrical, thermal, photometric
and magnetic standards and relevant measuring instruments

(3) Research and technical consultation service relating to electrical
measurement; technical seminars on electrical measurement
technologies

In addition, we are responding to changing situations and are taking
action on new services.

For example, we perform certification and testing service for two-
way communications between smart meters, HEMS (Home Energy
Management System) controller and home appliances as the
laboratory accredited by the General Incorporated Association
ECHONET CONSORTIUM. And we perform testing service for Wi-
SUN as the laboratory accredited by the Wi-SUN Alliance.

The organizational chart of the JEMIC consists of the Head Office
and 10 regional offices located in various regions of Japan as
illustrated.

- BEARegional Office

I 1¥ & R : President I
|
I HI5IPE © Vice President I
|
I ¥ = : Managing Directors I I TomEwt " Hokkaido ]
— L : Tohoku |
—I RE{REZE : Planning Offic
EEr — | o : Chubu |
_I EEBIRE : Business Development Office I [ Teeh e 1
—I ¥ 5 & : General Affairs Division I L mEea yvE— |
—I WREEIEE : Verification Management Division I L| BRIt SESER : Kansai-Kyoto Branch |
—I #® % & : Verification Division I e hEZ# : Chugoku |
| & # & : Calibration Laboratory | H e - Shikoku ]
e JUMSZH : Kyushu |
— ST : Okinawa |

I g = Auditor

T
B
4t
tt

: Auditor's Office
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Here, the relationship between the JEMIC and the central
government is illustrated. While the JEMIC is supervised by the
Electricity Industry and Market Office, Policy Planning Division, the
Electricity and Gas Industry Department, Agency for Natural
Resources and Energy for the Ministry of Economy, Trade and
Industry (METI), it also has a close relationship with Metrology
Policy Office, Technical Regulations, Standards and Conformity
Assessment Policy Division of Industrial Science and Technology
Policy and Environment Bureau of the METI due to the fact that the
verification of electricity meters is performed pursuant to the
Measurement Law. Furthermore, because of the importance of
establishing standards for the strict verification of electricity meters,
the JEMIC receives advice on measurement technologies/techniques

from the National Institute of Advanced Industrial Science and

Technology (AIST).

BAERISREmN CRFERES EORMR

Relationship Between JEMIC and METI, etc.

BRERE
Ministry of Economy, Trade and
Industry (METI)

BRIRIF—FF
Agency for Natural
Resources and Energy

BN HAEEE
BERRENESE - TISE
Electricity and Gas
Industry Department
Policy Planning Division
Electricity Industry and
Market Office

ERZINRER

Industrial Science and
Technology

Policy and Environment
Bureau

EESTEIRRERE TR TRE
Technical Regulations,
Standards and
Conformity Assessment
Policy Division
Metrology Policy Office

BAERESRRER
Japan Electric Meters
Inspection Corporation (JEMIC)

ERRITHE SRR
National Institute

of Advanced
Industrial Science and
Technology

(AIST)
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Type Approval, Verification and Inspection of Electricity Meters

and Inspection of Legal Standards
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The healthy development of industries, culture and society requires a
measurement regime which is capable of ensuring accurate weights
and measures. The Measurement Law, enforced on November 1st,
1993, forms the backbone of the measurement regime. The
Measurement Law obliges us to do accurate measurements to secure
proper administration of measurement as stipulated by its objectives.
The structure and error of such measuring instruments as electricity
meters, taxi meters, gas meters and water meters, etc. mainly used
for tariff and certification purposes in general consumer's life must
comply with the relevant standards stipulated by the Measurement
Law.

The verification regime has been established to provide an official
guarantee for measuring instruments used for tariff purposes and
enforced by public organizations, including the central and
prefectural governments. The JEMIC provides a verification service

for the electricity meters used for tariff or certification purposes.

Type Approval

Electricity meters used for tariff or certification purposes must
comply with the technical standards stipulated by the Measurement
Law. These technical standards provide some 30-plus tests, including
the electrical performance test, insulation performance test,
mechanical performance test and weatherproof test.

It is practically impossible to conduct all these tests for every mass-
produced electricity meter due to the huge cost and time involved.
Therefore, these tests are conducted on samples of newly developed
electricity meters and those passing the tests are given a type
approval number. Those electricity meters which are an identical type
to an approved sample are regarded as complying with the technical
standards and their verification process omits the said tests. The
type approval of electricity meters in Japan is carried out by the
JEMIC. Since the type approval system was first introduced in 1911,
more than 4,000 types of electricity meters have received the type
approval.
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Automatic Type Testing
System for Watt-Hour Meters

This system is composed of a control unit, power
source unit, meter bench and thermostatic
chamber. This system automatically carries out
measurement of the meter error and
verification of the performance. The power
source is provided by an electronic power unit
capable of handling up to three-phase 4-wire,
120 A watt-hour meters with a setting
accuracy of = 0.2 %, output stability of & 0.1
% and distortion factor of 0.3 %. The
thermostatic chamber is able to control the
internal temperature and relative humidity with
the help of the microcomputer.

<Main Specifications>
- power system :
single-phase 2-wire, 3-wire circuit
three-phase 3-wire, 4-wire circuit
- meter to be tested :
ordinary watt-hour meter,
precision watt-hour meter,
high precision watt-hour meter,
var-hour meter
- rated voltage : 240 V - 110// 3 V

- rated current : 5 A - 120 A

- frequency : 45 Hz - 65 Hz and synchronized
with line frequency

- temperature : -30 C - +80 C,

- humidity : 30 % - 95 % (at 20 C or higher)

Anechoic Chamber
(EMC Testing Chamber)

In recent years, the widespread use of
electrical and electronic equipment with a
built-in precision control device has generated
strong concern in regard to the disturbing
effect of electromagnetic wave on them. As
static watt-hour meters are no exception,
immunity testing to prove the ability of static
watt-hour meters to function normally without
being disturbed by electromagnetic wave is
conducted with the combined use of an anechoic
chamber and TEM cell. The walls of this
anechoic chamber consist of shielding panels
covered with a high performance microwave
absorber, creating excellent electric field
uniformity and meeting the IEC 61000-4-3:2010
standard. The immunity testing system of the
JEMIC has proven very versatile for testing in
a wide range as described below.

<Main Specifications>

Anechoic Chamber

- electric field intensity : 10 V/m - 20 V/m
- frequency range : 80 MHz - 1 GHz

- testing distance : 3 m

TEM Cell
- electric field intensity : 10 V/m - 20 V/m
- frequency range : 26 MHz - 80 MHz
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Verification/Inspection

In the case of mass-produced electricity meters which have received
the type approval, many of the required tests are skipped and their
verification largely depends on the results of several tests, including
the error test. The meters passing these tests are sealed by sealing
cap indicating the validity period. When an electricity meter is used
in combination with an instrument transformer, the verification of the
meter and inspection of the transformer and the combined
performance of the meter with the transformer are conducted. If the
combined unit passes the verification/inspection, the unit is sealed

BLEAROCABETELLAHFSEET THAL £,

with a verification tag and a combined number tag.

_ HBERBRA  testing point A N
EHEOES o200 ALK REOH 4 ()
kind of electricity meter HE In 2349 % % permitted margins of permitted margins of validity period
power factor load current (%) error at verification error in service
100. 50. 20 + 0.5(% 0.6) + 0.9
1 5 + 0.8(* 1.0) +14 e
BAREE R = 0.8(% 1. K 5(Z DOft)
high-precision watt-hour meter 100. 50. 20 +05(< 07) 7 (static meters)
0.5 o 5 (others)
10 + 0.8(x 1.1)
100, 50, 20 +1.0(% 1.2) +17
1 7(BFR)
[ 5 + 1.5(% 1.8) + 25 5(% Dfth)
precision watt-hour meter 100. 50. 20 £1.0( 13) 7 (static meters)
0.5 - 5 (others)
10 + 1.5(+ 2.0)
7(300 V. 120 ALLF-EFR)
- : 1 100. 50. +20(x 2 4k @)
HETHBE (In 75 A DHO) 00. 50. 5 0% 20 30 5(20f)
ordinary watt-hour meter (rated current 5 A) 7 (300 V, 120 A or less-static meters)
0.5 100. 20 + 25(% 25) = 5 (others)
- 1 100, 50. 5 + 20 + 3.0
EFBHEE (In 20 ADHD) 10 (BF) -7 (Z Dfth)
ordinary watt-hour meter (rated current 20 A) 05 100. 20 + 25 : 10 (static meters)-7 (others)
) 1 100, 50. 3.3"'R($5% =5 2 =5 &) R
HEBDRE (n 160 A DHD) 00. 50. 337%i5 0 30 10(BF) 7 (20fh)
ordinary watt-hour meter (rated current 60 A) 05 100. 20 + 25 10 (static meters)-7 (others)
+ +
EEEDREL (n 730, 120 A DHO) ! 100, %0 33 =20 30 0
ordinary watt-hour meter (rated current 30, 120 A) 05 100. 20 +25 :
. 50, 2. =+ 2. =+ 3.
EFBHEE (In 5200 A DHD) ! 100, 50. 25 20 30 10
ordinary watt-hour meter (rated current 200 A) 05 100. 20 425 :
+ +
ELEEHEE (In 57250 A DHD) ! 100. 50. 2 =20 30 10
ordinary watt-hour meter (rated current 250 A) 05 100. 20 425 :
5(300 V i@i&)
7(300 VELF-20 A, 60 A(BFXE<))
" e 10 (Z D)
:%:Eﬁv?tﬁifrfmeter - 100. 50. 10 =+ 3.0 + 4.0 5 (better than 300 V)
7 (300 V less or equal-20 A, 60 A
(exclude static meters))
10 (others)
- . 1 100, 50. 35 + 40
BAREENH (7FOIRK) + 3.0(+ 3.0)
maximum demand meter (analog type) - T
0.5 100 -
. 7(BFR)
RABEENE (T 2 VA THER) 1 100, 50. 20 +40 5(% Dftk)
maximum demand meter + 3.0(% 3.0
(mechanical with digital display) 05 100 o 7 (static meters)
5 (others)
BAREBARH (5T SNRATETR) 1 100. 50, 10 +40
maximum demand meter + 3.0(x 3.0
(electronic with digital display) 05 100 -
- 0 100 o 7(BFR) -5(Z Dftk)
ﬁ?h?t?:ir + 25(% 25) 7 (static meters)
0.866 100. 50. 20 + 4.0 5 (others)
R - - + 40 + 6.0 2
illuminance meter - .

1inid. ERERERLET.

1 BFRX. %2 20t

In means a rated current.
2. ( )NDHREAEIS, ERBEEDHIFERASZHENDEDTY,
%1 static meters, 32 others

The watt-hour meter with instrument transformer applies the permitted margins of error at verfication in the parenthesises.
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Automatic Watt-Hour Meters
Testing System

This system is designed to verify ordinary
watt-hour meters for household use that have a
variety of rated current. The system
automatically performs tests and calculates the
error of each meter by comparing output pulse
of meters, or revolutions of the rotating disc of
meters, with the output pulse of the reference
standard.

The system consists of meter bench, power
source unit and control unit. And it can be
performed test wup to 100  meters

simultaneously.

Precision Watt-Hour Meter
Testing System

This system is designed to verify precision
watt-hour meters, var-hour meters and
maximum demand meters and consists of a
power source unit, meter bench and control
unit. The power source unit is an electronic
unit specially developed by the JEMIC and is
capable of supplying extremely stable, precise
power to the meters being tested. The meter
bench can accommodate up to 40 meters for

simultaneous testing.
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ERX i RRE

FRERTE VR A1 kKA~20 kA DZVids kR
WETY, TOMRBREE L, B (200
V/0~210 V, 50 kVA), AT 74, &
FAEHERS (200 V/8~4 V. 160 kVA) e UNE KA
SRR XN TOE T, ZOBEKIZ SDODTL —
LIROE DT, FATRFROELO RS % TR
LT, BRI R Sh o, alliike
R PR i A 7 L — AR A FOIC
Bz & & TR B ORHAE R O B 4 0%
PEBEICERFILTHY £, ARE L
FTBHZLIZLD, £ 0.02 %DIREIEE TEH
OB AEITH ZENTEET,

BEERRE

HEMid, Bxiatees L ICHHI NS
AR DORER BT > T, ZORERIIZHE
GRBRE A FHZS A & iR 3 5 IEHED BT A
A BN ) £3, HERITEEROES
1227257010, FiADERIAGT %<
DREHEGT P FHZE B B A PO CTREHE 2 iR L L fit
LY, BEEIZZORBRET, KXY
BEE, BT AR RICEBIEOBEN LK
SICERI L THD £3.

FHESRERBRABRER AT L

ZOMEEZ, HERTHRE XN, TELT
6.6 KV Dalw FHZE Ry % BEuEA T3 I ZE T3 )
O R HEZS i 2 & PO C Ruleil s 4 % kiR o 2
T LT, B AEROEEE ST 55—V L
AV a—a%HuNI, AR, TEIRANE
T B EIFB. SRS 2 E T 2B T A
THIEE K O R i DRt 2 Ml § 58 TAE
PR AR AR E 0 S R X Qg B
OB, BHRoOREk, B AERICL
DT> TVEY, 72, BT NAHERORE
FPHIX, 0 VA~40 VA £ CA[ET¥, DL L%
O S (N G R W Rt SreiY o
B & 0 B AT o XA A i de D Mharos K
OMAH % 3 fi#6E0.001 %. 0.1 43, I RS +
0.05%. + 12 CikBincxE7,

Heavy Current Transformer
Testing System

This testing system consists of a voltage
regulator,  power  capacitor, step-down
transformer and a conductor with a special
structure and is capable of testing a current
transformer in the range between 1,000 A and
20,000 A. The symmetrical, concentric cylinder
is composed of 6 frames and is connected to the
step-down transformer. The system is designed
to reduce the influence of current distribution
and leakage flux when the current transformer
being tested is placed at the center of the
conductor. The best accuracy of this current
transformer test is = 0.02 %.

Extra High Voltage Testing
Room

The inspection of instrument transformers
which are used in combination with electricity
meters is conducted by comparing their
performance with that of the standard
instrument transformer. The JEMIC maintains
high precision standard instrument
transformers capable of providing various
transformation ratios and not only conducts the
inspection of instrument transformers but also
supplies standards for industries. The room
has electromagnetic shielding to prevent any
adverse effect of the extra high voltage on the
neighboring testing rooms.

Automatic Instrument
Transformer Testing System

Developed by the JEMIC, this system consists
of a power source unit, electronic burden
setting unit, electronic error testing unit and a
microcomputer to control the entire system.
The system mainly tests 6.6 kV instrument
transformers. The testing voltage and current
are set by the electronic unit the electronic
burden setting unit is capable of setting the
burden between 0 VA and 40 VA. The
electronic error testing unit measures the ratio
error and phase displacement with a resolution
of 0.001 % and 0.1 minute and a measurement
accuracy of = 0.05 % of reading, = 1 minute.
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Sealing and Verification Label for
Watt-Hour Meters

Developed by the JEMIC, this sealing cap is made of ABS plastic
with a built-in stainless steel spring, allowing quick and easy sealing
operation. The verification label is made of polyester and is printed
with the validity period of the verification.

REE BEINIL
sealing cap verification label

Inspection of Verification Standards

The use of verification standards of specific accuracy is essential to
ensure and maintain the reliability of verification. The inspection of
verification standards is conducted to ensure this specific accuracy.
The Measurement Law demands that not only verification
organizations for electricity meters but also businesses which
manufacture and repair such meters be equipped with verification
standards. The verification standards such as standard resistor,
voltage standard, standard ammeter, standard voltmeter, and standard
watt-hour meter are inspected by the JEMIC.

BEBRIREMAFR Inspection System of Verification Standards (JEMIC)

(B AESETERRTER)
JEMIC

(- BEEEE)

Manufacturer/Repairer

— R R

—REREHEE

SREEBHRE

BEEERE
National Standards

HETERESR

EETRE

ERBER

EERR

Verification Standard Watt-Hour Meter (Class 1)

Verification Standard Watt-Hour Meter (Class 2)

Verification Standard Watt-Hour Meter (Class 3)

Verification Voltage Standard

Verification Standard Ammeter

Verification Standard Voltmeter

Verification Standard Resistor

iR =RREEEHEE
Verification Standard Watt-Hour Meter (Class 2, 3)

HAETRE. BESEE
ww  Verification Standard Ammeter,
Verification Standard Voltmeter

HAETBFRESR
Verification Voltage Standard

11
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BAERHSBIRENMTHRE L=BHEHNDBBHERRE
Automatic Watt-hour Meter Testing System Developed by the JEMIC

e

=t28#4 meter bench

SRER

iz BRI DR O TERS IRER
type YEED @ class and rating of meter under test 7 EtEEs W20 7 TR sensor
manufacture fjfﬁe e G source
under test
SPS-303/TSP-33/ ShoieLgns
S BB, B SRR
DFBCS-2001J 1994~ Sﬂgh’a—p‘hasi%iwi;e Gi—wireEJ ' 2018
RpiasfIatasaliie =00= three-phase 3-wire ' S0oes
tran_sformer operated watt-hour meter test ordinary, precision, high-precision
equipment 240V-100V. 5A FEERTEtSEHA
. non-automatic
%*EZ:‘@E@S@?X connector
SPS603/DPAC/DFBOLAPSO1 | ;ggﬁﬁ
PIREtRERE ~ | B ' ' 4018
direct connec‘[elfjI watt-hour meter test 2003 fg?eg:-%gasseeag_m;;e' Bl 40pcs
SemEn ordina[rjy
200V-100V, 120V -5A
JTS-130-03 ig%ﬁﬁ
S SEIRE 2004~ (Z07 :
2 single-phase 2-wire
direct connected watt-hour meter test 2005 Sy R ERE ST
equipment 200V, 100V, 30A. 20 A stEsfa 4018 FERMR AR BT —
pneumatic cylinder- S EA AT
HIE3MRI =MHE3RIL Bk type automatic e rgfg;ﬁ?jzgjs)emsor
JTS-330-03 2003~ |sinele-phase 3-wire connector (it (e e
BhEtERags 5006 three-phese 3-wire
ordinary watt-hour meter test equipment gg”oafi// 100 V. 30 A. 20 A
JTS-305 SRR 3R =3RRI
e e ik, fBEk. BhAEER
ZRER(TE SRR e 2004~ sEilngIe-Dhase 2-wire, 3-wire three-phase 3-wire 20fd
tran_sformer operated watt-hour meter test ordinary, precision, high-precision 20pcs
CePIbEE 240V-100V. 5 A
JTsa12 SHEORI- SR =MR3RE BWER e s
4 Xrh=4 DO= single-phase 2-wire, 3-wire fEiRIEEt s
if?ﬁ‘?ﬁfﬁ’ﬁﬁt%ﬁﬁ 2004~ |three-phase 3-wire non-aftomatic = | 40
direct connected watt-nour meter test ordinary i 40pcs
equipment 200V-100V, 120V-5A
JTS-405 SRR SR  =HE3IR- 4R
B YN L@, BER. RREER 20@
EsTETERalaR D 2005~ single-phase 2-wire, 3-wire three-phase 3-wire, 4-wire
tran_sformer operated watt-hour meter test ordinary, precision, high-precision 20pcs
e 240V-635V. 5A Bt
electronic
ITe.530 iR O SiESIRS. HER type
LR single-phase 2-wire, 3-wire
E!f?j‘iﬁ*a‘ﬁﬁt%ﬁ’ﬁ‘ 2006~ |three-phase 3-wire
direct connected watt-hour meter test ordinary o EREBGETE SEFRMES T Y —
equipment =i oo 3 W= A AT
200V, 1 OE " SO\A‘ S0A S:gﬁr%t?c cylinder- 448@ ﬁé;:%n?ﬁggffjj@ﬁ)
FBS-353 $*E3ﬁiﬁ :fﬁ3ﬁiﬁ TR type automatic e (pu\sg and test mark
if?ﬁ}?f%g%‘ﬁ%ﬁﬁ 2007~ ;sr;rpsfﬁjhaasze;m;e connector sensing)
dlregt connected watt-hour meter test ordinary
SEUISEAE 200V, 100V, 120 A
K3-6100 ©iE3RE =MA3R AR
AN — "A—45—REE - smglé-phase aj-vx_nre 100@
ordinary watt-hour meter Eman meter) test 2008 g:[rj?:a?;ase Sule EJERBEENERE | 100pcs
St 200 V. 100 V. 60 A atasihn
pneumatic cy!inder—
K1-3050 A2 HER fype automatie
AN— hX=5—HBE 5009~ |shnsle-phase 2-wire 501@
ordinary watt-hour meter (smart meter) test ordinary 50pcs
equipment 200V. 100V. 30 A
U12-50 BIE3E SiESHE EER
- single-phase 3-wire
7\(?_ I\ft_hg_ﬁﬁﬁ;ﬁ R e 2013~ |three-phase 3-wire EOODE
ort \_nary watt-nour meter (smart meter) tes ordinary . Fﬁ'ﬁ'ﬂﬁ‘&ﬁiﬁt)ﬁ'—
equipment FHEREE A Pt
200 V. 100V. 60 A A e = (UULRARE)
T30HT3 SRR ER CICEE o ares eonsor
AN— hX=5—BE 5074~ |singlenhase 2wire 901E ® g
ordinary watt-hour meter (smart meter) test ordinary 90pcs
equipment 200 V. 100V. 30 A
TEOHTAZ PIEGRN =GR EER PREREEERE
SNOUN single-phase 3-wire BEiy= 901@
e hx—5—58a 2014~ |three-phase 3-wire pneumatic cylinder-
ord\_nary watt-hour meter (smart meter) test ordinary 9 ELTETEE 90pcs
CellEmEE 200 V. 100 V. 60 A connector
T1oHT2 BIEGRI =GR EER g s
- single-phase 3-wire FERILET 25
AN— P A=Y —5{ERG 2014~ |three-phase 3-wire e = | 60f&
ordinary watt-hour meter (smart meter) test ordinary SEmTEGiaT 60pcs
CEMEE 200 V. 100V, 120 A




BRETSRDREZ I (EER)
Number of Electricity Meters Verified at the JEMIC

B AB(TFAR)
Number of Electricity Meters

5,598
6,025

6,344

6,707

9,972

10,347
10,170
10,122
10,307

10,786
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BEEEOIRER UIREREERRE

Verification of Illuminance Meters and Inspection of

Verification Illuminance Standards

1993 CFJ#&5) 411 H1 H D &F &k D fasT 12 fF
W, IhE TERIF (B PEERIT) Tirbh T
7WERTORE ., FeER A 2 OEMTITH 2
EIZhDE L,

RE

UG SUFREMNC A 3 2 S RHIME IS B L T s il A b
-t A, WERIOBIEICIIBENE L aEEr 5 D ARG S 1
7=l — A DIERHIMENE 2 BRI & o BOEIZ A L 72T
HSIIMUEREDMF S, Z OFEINBIEIZ24ETF,

EERRE

R BEUESH I3 B B BE R ER S T & AL, 2 DBRAIC I3RS
Mt L B B O IRFEMAEIL BRI 5 R e RIEEHE SR &
BTV E . BEISEH U 722 Ui 8 23S UE S AR 23 ) &
. ZOARBIHILSHTY.

Following the enforcement of the Measurement
Law on November 1st, 1993, the verification of
inspection of
verification illuminance standards, hitherto
conducted by the ETL (the present AIST), was
transferred to the JEMIC.

illuminance meters and the

Verification of Illuminance Meters

Illuminance meters used for tariff or certification purposes must be
verified. The verification of illuminance meters consists of two types
of tests, i.e. the structural test and error test. The type approved
illuminance meters are not required to undergo the structural test.
The validity period of the verification is 2 years and a verification
label is attached to those illuminance meters which are successfully

verified.

Inspection of Verification
Illuminance Standards

The inspection of verification illuminance standards consists of the
structural test and error test with the verification standards being
tested compared with the national secondary standards. Those
verification standards which successfully pass the tests receive the
verification standards inspection label, the validity period of which is

5 years.
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AL T, WERSRA T ESIICBIERHT 2 Z & T X MUER RO
WEIEEZ SN TOET, 2F0, BUGICK T 2 HIES R ERE
HEIZNL — 2 TEBZLAEERLET,

% < DETZ DI % K55 2 72D E IR A h O & 5 T
SHRFEUHED UGS 2 F A5 LTEZ L7,

BAENC TR KIERFROPIH. B 5GRBIT EH R 4 [EN
IR 2 7O R IEGRBE R 2 B L - Z & ICIhE D £ 9,

PEERO TR IR U, G e 2 )R I E RIS
§ %728, 1965 (FEF140) 4, HEMIZFEE & RIRHZE XGRER T2 6 8%
IEARBRETS A G| R E £ L7,

Z D%, BIEFHONIK. EREEEEAEOME . K OB IERSE DA |
1288, BURIZEAZ T Ta<, BE, b BXEHI0 ST £ TRIE
FPHZ A FHRAEUEE A 17 5 AR OFRR & LT, ER A% E
EREZLTCEZL,
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)7 4 RRERET L E L7z, ZRUCHR, BHEBICHED W R ERIE
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The traceability system of measuring standards is indispensable to
the improvement of science and industrial development. The
metrological traceability is defined as: "property of a measurement
result whereby the result can be related to a reference through a
documented unbroken chain of calibrations, each contributing to the
measurement uncertainty” Namely, it means that the measurement
results in the work shop are traceable to the national standards. In
many countries, the national standards laboratories have been
involving as the leaders to improve the supplying system of
measurement standards and to establish the traceability system.

In Japan, the ETL commenced the calibration services to supply the
measuring standards into domestically in the mid-1910's.

In 1965, the JEMIC took over the calibration services from the ETL
to supply the measuring standards to industrial fields efficiently
because of meeting the demand caused by their rapid development.

In subsequent years, the JEMIC has been making strenuous efforts to
expand the scope of its calibration activities, to establish high
precision standards and to improve the calibration accuracy. Today,
the scope of the JEMIC's calibration activities covers not only
electricity but also magnetism, photometry and thermometry and the
JEMIC is playing a significant role in electrical measurement and
other field as a central organization in Japan.

On November 1st, 1993, the revised Measurement Law was enforced
including the traceability system of measuring standards. Therefore,
the JEMIC started the calibration services using the national
standards based on the Japan Calibration Service System in addition
to the existing their calibration activities.

FL—HEVY T 1% Traceability System in Japan

B MERFEEANEEE MR ETRR
X3 BAREREBIRER (AIST or JEMIC)
-ERSTEELEDHEEIFE R&D of the National Primary Standards
- EREHBIFAEDREL - MR- iR
Establishment, Maintenance and Dissemination of National Primary Standards

HABEREHRIRERN (JEMIC)

AFEEER VI ERIELER (C L IRERVKIEFEAZEDHIT
Calibration with National Primary or National Secondary
Standards and issuing "jcss" Calibration Certificate

EREXE (AFERHBEREMRULES)

Accredited Calibration Laboratories

(JEMIC and in house Laboratories of Factories)

cA—H—DFEEBRORERVCKRIEFRAZDREIT
Calibration of User's Reference Standards and issuing
JCSS Calibration Certificate

—fig1—+ — Users (Laboratories, Factories, etc.)

EREE2EE FEIEER) EEEENRKE
National Primary Standards National Metrology Institutes
[Ea:-3ad 2

International Comparisons

RERIEAERR
National Secondary jcss
Standards

jcss

e RIEAESR
Secondary Standards

JCSS

HERSEELE Jcss
Reference Standards

KHE#E
Working Standards

— % ETRIZR
Measuring Instruments
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The AIST and JEMIC maintain the national standards for the
electricity, photometry and thermometry in the traceability system
based on the Measurement LLaw and supply these measuring standards
to the accredited calibration laboratories and industries.

The national primary standard is the measuring instrument
representing "the quantity of the specified state of physical
phenomena" which serves as the standard for measuring instruments
and it is designated by the Minister of METI. The national secondary
standard is designated as usable standard in place of the national
primary standard by the Minister of METI when it is recognized that
the national primary standard is unsuitable to use the repeated
calibration of measuring instruments.

Also, the JEMIC plays the role of the accredited calibration
laboratory to disseminate the measuring standards to the industries
using its primary standards or reference standards. The primary
standards of accredited calibration laboratories are calibrated by the
national primary or secondary standard.

Japanese traceability system is illustrated on the lower left.

The JEMIC calibration services at present are as follows:

(I) The calibrations using the national primary or secondary
standards are carried out mainly for the accredited calibration
laboratories and calibration certificates with the "jess'marking are
issued to certify that the calibrations are traceable to the national
standards.

The JEMIC has maintained the national primary standards of power,
energy and the national secondary standards of dc voltage, dc
resistance, luminous intensity and resistance thermometer, etc.

(2) The calibrations using the primary standards of the accredited
calibration laboratories are carried out for the general industries and
calibration certificates with the "J®S"marking are issued to certify
that the calibrations are traceable to the national standards.

(3) The JEMIC carries out the general calibration services besides
above (1), (2) based on the JEMIC technical standards and the
calibration can be conducted either at the JEMIC laboratories or on-
site using calibration service cars. There are three categories in the
general calibration services as follows:

1) The calibration on requested test points is the calibration on test
points requested by the applicant and a certification report is issued,
and also a label which indicates the date of calibration is affixed to
the calibrated item.

2) The routine check on fixed test points is conducted to ascertain the
compliance of a measuring instrument with the control limits specified
by the JEMIC and a label which indicates the date of the passing of
the routine check is affixed to the passed instrument.

3) The performance test is conducted to judge whether or not a
measuring instrument complies with the JEMIC technical standards
and a certification report is issued, and also a label which indicates
the date of the passing of the test is affixed to the passed instrument.

The JEMIC calibration service network
Head Office
Chubu regional office
Kansai regional office
Kyushu regional office

The examples of the calibration using the national standards and the
accredited calibration service, the general calibration services at the
JEMIC are listed as follows:

BERICBIZ2BERENAB L&ME The Field and Range of the Calibration based on the National Standards

ZHREIE ac voltage 1 kV EF (1 MHz BIF)

%ﬁ 1 kV or less (1 MHz or less)
electricity

X B ac current 20 A LL'F (45 Hz - 65 Hz)
20 A or less (45 Hz - 65 Hz)
E77 power 110 V-50 A BUF (45 Hz - 65 Hz)
110 V+50 A or less (45 Hz - 65 Hz)
EHE energy 100 V-5 A BI'F (45 Hz - 65 Hz)

110 V-5 A or less (45 Hz - 65 Hz)

SIEEEDSE StEHROEE R IEEE SIEEEDSEH StEROEE R IE B
field category of calibration calibration range field category of calibration calibration range
[=H -
I_?HEE eliee o I 10‘\/ B AR EET resistance thermometer | - 38.8344 C~419.527 C
153 £ 28 standard divider | 100 kV BIF 100 kV or less thermometry | 3 &4:B &St radiation thermometer | 419.527 “C~2000 °C
BT de resistance 1mQ -100 kQ
ERER de current 100 ALLF 100 A or less

S luminous intensity 10 cd - 3000 cd

* JE3 luminous flux 5 Im - 20000 Im
photometry | BB illuminance 1 Ix - 3000 Ix

iR E distribution temperature | 2045 K - 2856 K

17
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JCSS RIERU'—RIRIENFE LHNIKETE-KIEMZE Calibration Services

s 75 HI=BE ——— s
18 S | RIEAERED  grmg (B) RISt
k . B ibrati
items calibration range measurement capability 0€st accuracy notes
fEAEIEHIEE standard resistor } mg?}gg mg 0.3 ppm (k=2) 2.5 ppm 23°C. 25°C
BERLEEE dc voltage standard 1V, 1.018 V. 10V
£ standard cel 1018V 0.02 ppm (k=2) 2.5 ppm 23°C. 25°C
e = ) 0.001 pF~1 F _ 50 Hz~1 MHz
1Z#2 > 7 >4 standard capacitor 0.001 pF - 1 F 0.73 ppm (k=2) 1 ppm 50 Hz - 1 MHz
e ) 50 pH~10 H _ 50 Hz~10 kHz
BAESE MR standard inductor 50 uH - 10 H 0.010 % (k=2) 0.01 % 50 Hz - 10 kHz
584> E2% inductive voltage divider 0.1 ppm (k=2) 1 ppm gg :;T}g E:z
EfEfI£ET dc potentiometer 10 ppm
EHLLLBIZESR ratio set 1 ppm
% shunt e ka 25 ppm (k=2) 0.01 %
- Max.1500 V -
43E#R voltage divider up 10 1500 V 1 ppm (k=2) 10 ppm
BHBESESR high voltage divider oA 0.003 % (k=2) 0.05 %
BTV v de bridge 10 ppm
. Max.10” Q -
K188 resistance box up t0 10° O 0.003 % (k=2) 0.01 %
S . 1mQ~1MQ _ 50 Hz~1 kHz
MARAEIRHUER ac standard resistor 1ma-1MQ 30 ppm (k=2) 10 ppm 50 Hz - 1 kHe
- ) Max.1000 V dc : 3 ppm (k=2) dc : 20 ppm
FEBER £ voltage calibrator up to 1000 V ac : 31 ppm (k=2) ac:0.02 %
. . Max.50 A dc : 5 ppm (k=2) dc:0.02 %
BAMAFES curent calibrator up 10 50 A ac:0.004 % (k=2) ac:002 %
5 Max.100 MHz 0 (p g
¥ FIREE frequency generator up to 100 MHz 3.0x10" (k=2) 1%x10°
= s S Max.1000 V dc: 3 ppm (k=2) dc : 50 ppm
7 4 ¥ #JVEEET digital voltmeter up 10 1000 V ac : 24 ppm (k=2) ac - 0.02 %
CT Max.18 KA (JCSS 12 kA)
- Max.300 V. 50 A 45 Hz~65 Hz 0.05mV/V (hE1) 0.04 mV/V (H50)
BAHZ#ER Watt converter CHC.0006 % 024
up to 300 V. 50 A 45 Hz - 65 Hz 0.05 mV/V (pft) 0.04 mV/V (pf0) VT M350/ 3V (UGS 200KV)
e - 10 V~1000 V. 5 mA~100 A 45 Hz~65 Hz 0.05mW/VA (/1) 0.04 mW/VA (%0
BHBELE Digital Power Meter 10V -1000 V. 5mA-100 A 45 Hz - 65 Hz 005 mWVA (1) 004 VA ()
e . Max.110 V. 5 A 45 Hz~65 Hz 0009 % (721) 0011 % (hE058N, £4)
BABAEEE Standard Watt-Hour Meter upto 110V, 5A 45 Hz - 65 Hz 0008 % 1) 0011 % (5 g ke
ERIETETER electromechanical indicating instruments
e rems ) B :Max.50 kV. 10 kA 3£ Max. 50 kV. 12 kA
B electrical recorders dc: up to 50 kV and 10 KA ac - up 1o 50 kV and 12 kA 0.04%
BRIWHEETSE electrical integrating instruments
Max.20 A, 600 V
S " up to 20 A. 600 V EAE KB 50 Hz. 60 Hz
BRI AT harmonic analyzer BB ~40RE TOERB 0.05 % fundamental frequency : 50 Hz, 60 Hz
fundamental-40th
s _ ; 5mV~200 V. 10 ns~0.1s
42 A23=7 oscilloscope 5mV-200V. 10ns-01s 2%
N Max.18 kA 10 ppm (k=2) 0.02 %
Eidk current transformer up to 18 kA 0.1 min. (k=2) 0.6 min.
s Max.550/v"3 kV 50 ppm (k=2) 0.02 %
EHERMAE voltage transformer up to 550/ 3 kV 0.3 min. (k=2) 0.6 min.
< Max.1000 V. 20 A acv : 22 ppm (k=2) V:22ppm (k=2) | EE:Max.1 MHz % : Max.1 kHz
B »
B ac-dc comparator up to 1000 V. 20 A aca: 0.004 % (k=2) A:0.02 % voltage : up to 1 MHz current : up to 1 kHz
ERESHEBREE dc magnetic testing equipment 50 ppm
S5 A bR ; ; ; BEf:Max25T 3 :Max.10 mT BiHE:Max.10 Wb
SEAMSEBEIE ac magnetic testing equipment dc:upto25T ac:upto10mT flux:upto 10 Wb 8350/?,/
BEERET flux meter .05 %
e . -182.954 ‘C~600 ‘C. 660.323 °C 1mK (k=2)
IR resistance thermometer -182.954 °C - 600 °C. 660,323 C (at 001 C) 30 mK
4R EET radiation thermometer y:i(ozgggo?c 0.30 C (k=2) 0.5°C
BEXF thermocouple y:g?gg;gc 0.25C (k=2) 1°C
e 1000 °C~2000 C
#iRET optical pyrometer 1000 %G - 2000 G 10°C
SR AETER luminous intensity standard lamp }g gg’jgggg gg 1.1 % *k=2) 1%
PR EZEAETIR distribution temperature standard lamp ggig ﬁ?gggg ||2 18 K (k=2) 18 K
2RFRIFAEEIR total luminous flux standard lamp g :m?ggggg :m 1.1 % (k=2) 1%
N 1 1x~3000 Ix _
BBt illuminance meter 1 Ix - 3000 Ix 1.1 % *k=2) 1%
S S~ Max.40 W
FEHEHNK T > 7 standard fluorescent lamp up t0 40 W 2%
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WEREE DC Voltage
vat 7 yREENERE

WENL, U a7 Rl RS

TY, Zhud, BT AICHEDS Va7 v
SR &N W) 2 BB & W72 8 O T,
TEREIEE 7 RO e % F N 5 Z & ¢, IR
LEEDLV, 1.018 V, 10 VERIET A Z &N T
EE3

BIE, HEBR TIXIJCSSKIEDfE#ERT & LT
L W&,

RETEH/ BEERERE

MO RZ R R W RAEA LAV N E K&
ELTNS70, RSO0 HIREL O
mE LTS TEE L,

TN 5 FEHERR I, FEFEAE UL (R D HOIR
MRELS MEILLZEHEERZIOT VD
MRS ZE XS &0 o 2 TR E NSNS, —
UL THER T 2 BN B D £,

Gd, HEROEFEEREL, VT -5
AKX — F e L 7= ERA R E 2 i L T,
PERRIE SRR S T,

BIEHEPH:1 V. 1.018 V. 10 V

el EEE)1:0.02 ppm (k=2)

-RIEERNE  ER23.0 C £ 0.5 C.
Y50 % + 5 %

ERSEENEZRATL

WEd, FFEERN SEE RO &
S BRI O IEIC AW E T, & LT
e e 2 AL, L PR AT YE 7y T S O
BIEMERE» SRR SN TOE T,

R IEAH 200 KV AT

e BES:0.003 % (k=2)

RRIEEREEEIR23 'C + 3 °C,
W50 % + 10 %

<TEJiE

TR ERUE TR >

Josephson Voltage Standard

This Josephson Voltage Standard utilizes the
universal physical phenomenon called the
Josephson effect as defined in quantum
mechanics.

This system can calibrate 1 V, 1.018 V, and 10
V of de voltage standards, by using a highly
precise frequency standard.

We use this system as a standard of the JCSS
Calibration.

Standard Cells/
DC Voltage Standards

Because of their excellent stability due to little
secular change, saturated standard cells have
long been used as the dc voltage standard. As
these standard cells are liable to be influenced
by temperature due to the relatively large
temperature coefficient of voltage values, they
must be kept at a constant temperature in a
thermostatic oil bath or air chamber.

The dc voltage standard is supplied by the
AIST via the zener diode voltage standard.
The range and accuracy of the dc voltage
calibration conducted by the JEMIC are as
follows:

- calibration range :1V,1.018 V,10V
- calibration and

measurement capability : 0.02 ppm (k=2)
- room temperature : 23.0 C = 0.5 C

- humidity :50% £5%

DC High Voltage Measuring
System

This system is used to calibrate such high
voltage measuring instruments as electrostatic
voltmeters and high voltage divider. Its main
components are a high voltage stabilized power
source unit, DC High Voltage Measuring
System (HVDC) standard divider and voltage
measuring system.

- calibration range : 200 kV or less
- calibration and

measurement capability : 0.003 % (k=2)
- room temperature : 23 C =3 C

- humidity :50 % =10 %
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BRI DC Resistance

RERNE

TR YR, PRI C R T2 51
s LA VIRPUC XD ST, HE
MCIZIEZ L1 Q £10 kQ OFEHERTHT 2% (5
TERIEEE S I DWW T RERR T CRIE 2 521
A L OAHEHE L U THER L CnEd, &
L5 ORHER I #HE, E23.0 °C = 0.5 C.
FHEIES0 % &= 5 % ISHER X Iz BRI RS
LTHD.1 Q1F25.00 C + 0.01 CTHhlfEEHh
7RI AR L TH D £,

PEZEFU 3 % BHERCHIZR OROEIL., R gl
e 4 S L U C BRI 7)) v v (O
BHE)SOREFMESE AV TEBEL T E
¥,

[

-BOEHPH: 1 mQ~100 MQ

el EEE)I:0.3 ppm (k=2)

FRIEBET #Eil23.0 C £+ 0.5 C.
Y50 % + 5 %

NRREN-BHE AC
BNBHERERE

FKEITHER CH¥E SN 28 K UE
Jjgo)ﬁﬁff‘ﬁﬁ%ﬁf BIIHERE %"P@ﬁgzﬂJ
EREORIEIZHAT 280 TY, A%
WALIEZHZ ATI U223, . um&%mb
ISHIE L. Zhe iz & & IcRREN %
FEAGERES M

R IO E#iH

CEBIE120 VI

“EW50 A KT

<& % 45 Hz~65 Hz

-l RE S22 nW/VA (k=2) (J15:1)
10 pW/VA (k=2) (J1%0)
36 uvar/VA (k=2) (JJ#0)
28 pvar/VA (k=2) (J1#1)

Q7 ARy i ol i

CBRIE110 VLT

WS ALK

-H%Eziﬁz% Hz~65 Hz

EHIEREST: 0.004 % (k=2) (b, —MH3#,

J1#1)
0.004 % (k=2) (Mexh, =AH3MAL J12£0)

Standard Resistors

The dc resistance standard has been
established and maintained at the AIST based
on the quantum hall resistance system while the
JEMIC maintains 1 ( and 10 kQ standard
resistors calibrated by the AIST every one
year. These standard resistors are kept in a
testing room where the room temperature and
relative humidity are constantly maintained at
230 C £ 05 C and 50 % £ 5 %
respectively. The 1 () resistors are kept in a
thermostatic oil bath of which the temperature
is controlled at 25.00 C =+ 0.01 C. The
calibration of standard resistors used by
industries is conducted by precision measuring
instruments, including a direct current
comparator resistance bridge (shown on the
left) based on the national secondary standard.

- calibration range :1 m() - 100 M(Q)
- calibration and

measurement capability : 0.3 ppm (k=2)
- room temperature : 23.0 C = 0.5 C
- humidity :50% =5%

Power and Energy
Calibration System for
AC Power and Energy Meters

The power and energy calibration system, the
national primary standards of ac power and
energy, was developed by the JEMIC to
calibrate standard power and energy meters.
Voltage, current, and phase angle applied to
power/energy standards under test are
individually measured by the system, and then
active/reactive power is determined by
calculating results of these measurements.

Calibration Range of AC Power

- voltage : 120 V or less
- current : 50 A or less
- frequency : 45 Hz - 65 Hz

- calibration and
measurement capability : 22 nW/VA (k=2) (pfl)
10 uW/VA (k=2) (pf0)
36 nvar/VA (k=2) (pf0)
28 nvar/VA (k=2) (pfl)
Calibration Range of AC Energy

- voltage : 110 V or less
- current :5 A or less
- frequency : 45 Hz - 65 Hz

- calibration and
measurement capability : 0.004 % (k=2)
(active, triple-phase 3-wire, pfl)
0.004 % (k=2)
(reactive, triple-phase 3-wire, pf()



WS EE AC Voltage
REENERE

ZOREEIL, BRI B R & HERO
HERFRIZ Z IR N7z & DT, REBETTE
EdR. T4 U AOVEREE UG, v a—
SENLRR SN TR, BZREGEN ATV
2R A HE FH AR 12 iy (e o B IEHE 2 & five
e LT, REAHE, REIRESESORIES
THZENTEET,

BB, FEHERT & BB IE I S . L
BELAZLHIZMAT, Zh e IBELET 4
UANVBILFTHIE L, REZEOEEFH LT
WET,

PEHESS & U T § 5 E2220FE K o ikl 78
g, e ASIEEISR L T7 mV R & 55
TR, ZhalaV OSREETHIEL T E
B VRRIE RSB 2 1 REN A LR C 9,

5 B HE 2% b U C D AR TR I F 2 T 48 4k
FHE, PERRATCRE., MR ST SR EREHE
mICKOKIEShE T,

B IEFEFH :300 mV~1000 V
-JEE %10 Hz~1 MHz
Il EEE I 16 ppm (k=2)
3 fRHE:0.1 ppm
FIEBRBE 23 °C £ 1 C,
Y55 % + 5 %

AC-DC Difference Measuring
System

This system was jointly developed by the ETL
(the present AIST) and the JEMIC. Using an
ac-dc voltage converter (national secondary
standard) equipped  with a  vacuum
thermocouple as the standard, the system is
capable of calibrating ac-dc converter and ac-
dc comparator, etc. Its main components are an
ac-dc voltage generator, digital voltmeter,
switch and microcomputer. The calibration
process involves the alternative input of ac
voltage and dc voltage to the item being tested
and the output voltage is measured by the
digital voltmeter to compute the difference
between the ac-dc differences of the item being
tested and the standard. Although the thermal
electromotive ~ force  of  the  vacuum
thermocouple used as the standard is as low as
7 mV, it is measured at a resolution of 1 nV or
higher. The measuring operation at each
calibration point usually takes approximately
one hour. The ac-dc voltage converter used as
the standard is regularly calibrated by the
national primary standards of the AIST.

- voltage range : 300 mV - 1000 V
- frequency : 10 Hz - 1 MHz
- calibration and

measurement capability : 16 ppm (k=2)

- resolution : 0.1 ppm
- room temperature : 23 °C £1C
- humidity :55% 5%

CIPM MRA ICEDERFTEFEEHREICDOVT

Designated institute of CIPM MRA

B E R L, RHE I -BIEO - KIEHE L LT
1962 (FAFN37) S M FFIC W CHESL S E L7z, 72, bRk
BUEIZ & 5T, 1993 CEK5) i3 R e & L CieE S h
* L7z,

Z D%, 2004 CEK16) 4, H L\WEB BN AR IEEE D
e, 2005 CEE17) 4 IZE AR E KRR b > CE
J1-BIROEFREREL L CEEShE L,

2007 CFEC19) 410 A15H. HEMRIGRHEE - B HEHO
CIPM MRA Ofa#at #EEHERKEI & L T84 & . CIPM
MRA OftEH A lcigilichE L7,

AC/DC watt comparator as the primary standards for AC
electric power and energy was established by the JEMIC in
1962. It was legally designated as national standards in 1993,
arising from the revision of the Measurement Law in Japan.
The new electric power and energy calibration system was
developed in 2004, and was designated as the national electric
power and energy standards in Japan in 2005 to replace the
AC/DC watt comparator.

The JEMIC was designated by NMIJ as a designated institute
of CIPM MRA for AC power and energy on October 15th,
2007, and was listed in Appendix A of CIPM MRA.
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WA =42 Impedance

RTHEMRIEY AT L

IO, HBERTHBINZEDT, &
AR O 2R lE T 52 e N TEET,
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HIE e OMEIRBTHIE HOWZE T ) v ¥ D3HE
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HEFF SN TR R EREHESIC K DR IE X T T
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SFRIEHPH 1 mQ~1 MQ

-JEE %50 Hz~1 kHz

I lERE JI:10 ppm (k=2)

-3 fHE: 0.1 ppm

BIEERNEE23 C £ 1 C.
YEIES5 % =5 %

SREXF YN RV AMEIATL
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FRERIR, MM e U0 1D E D2 kg 7Y
VT ST E§, BMERS (R Ik
HEZR) 1. TEURFE IR S h 2=k 2 v 7
VHEMHLCOET,

Ean7 ) v Vi3, SRS 210 10 E A
B SRS IR A B E L. B
BEKOCBEIAEUETEIENTEET,

i RS & 2 BT v 7V E, PR
FEWFCHES . MEFF XM OB R EIERERHZ LD
BRIEEhTET,

-BIEHI 1 pF~1000 pF

“FEIEAIPH 100 Vrms BLF

-JEWH:1 kHz

I MIFEREJ1:0.73 ppm (k=2)

43 #AE:0.01 ppm

RIEERBE 23 C £ 1 C.
PES5 % + 5%

E . 000000 1
. =" g JRE

AC Resistance Calibration
System

The system was developed by the JEMIC and
is capable of calibrating ac resistance and
phase angle. The main components are three
transformer bridges, i.e. a fixed ratio bridge
for highly precise measurement, a variable
ratio bridge for precise measurement and
another variable ratio bridge for low
resistance measurement. It is using a four-
terminal resistor with a small AC-DC
difference and phase angle as the standard.
This standard is regularly calibrated by the
national primary standards of the AIST.

- calibration range :1mQ -1 MQ
- frequency : 50 Hz - 1 kHz
- calibration and

measurement capability : 10 ppm (k=2)

- resolution : 0.1 ppm
- room temperature : 23 C =1 C
- humidity :55% +5%

High Precision Capacitance
Measuring System

This system is developed by the JEMIC and
consists of AC power source, detector and high
precision fixed ratio (10:1) transformer bridge.
Using fused silica capacitor which is kept in a
thermostatic air chamber as the standard, this
system is capable of calibrating capacitance and
dissipation ~ factor by  balancing  the
compensation voltage circuit.

This standard is regularly calibrated by the
national primary standards of the AIST.

- calibration range :1 pF - 1000 pF
: 100 Vrms or less
- frequency : 1 kHz

- voltage range

- calibration and
measurement capability : 0.73 ppm (k=2)

- resolution : 0.01 ppm
- room temperature : 23 C =1 C
- humidity :55% 5%



WEEZ Voltage Transformers

FHESRAXERDOKIE

ZOREZNZ. B & (SET) 2 BIE
T 5720 DTN —KFEIES50/y 3 kV OFEHEG:
MHAAERTY,

FEHER A A TR, SFeA 212 X Bz
X, 72, B TOREIZHIET 572012
MEEAZR L TR EhTVWE T,
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275/y/ 3 kV
- JE K50 Hz, 60 Hz
el BE ST ERREE 140 ppm.
RS 0.5 43 (k=2)

WERE Current Transformers

RBl LA —RERRGHRRE

Z OFET, FIMIEAS A ORAEIE 2 Rk
T BRI, —RERIC & A ZEBREA OB
me, HEEEom E2X2%Z&42HEZ, H
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REXTRBRIEZATL
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EL723DT, Ay, BIRRERSERIET
DREAE R IEY 2T 57CF,
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BIEHIPH 5 mA~50 A
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iAEF 4 prad (k=2)
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MRIEEREEEW23 C + 5 C.
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Calibration of Voltage
Transformers

The standard voltage transformer with a rated
primary voltage of 550/y 3 kV is used to
calibrate voltage transformers (extra high
voltage). It is insulated by SFs gas and is
designed to allow easy transportation for on-
site calibration use.

- rated primary
voltage : 550/y/3 kV, 500/y/3 kV,
275/V/ 3 kV
- frequency : 50 Hz, 60 Hz
- calibration and
measurement capability : ratio error 140 ppm,
phase displacement 0.5 min. (£=2)

Primary Circuit Connecting
Device for Window-Type
Current Transformers

Developed by the JEMIC, this device improves
the measurement accuracy of the calibration
circuit for window-type current transformers
by enhancing the reproducibility of the
magnetic field created by the primary current.
The use of special conductors for the current
conductor has the positive effect of suppressing
the power loss even when a large current is
generated.

- calibration range : 4 kA or less
(primary current)
- frequency : 50 Hz, 60 Hz
- calibration and
measurement capability : ratio error 60 ppm,
phase displacement 0.2 min. (£=2)

Precision Current Transformer
Calibration System

This system is used to calibrate current
transformers and current comparators, etc.
using the magnetic shield type current
comparator designed and manufactured by the
JEMIC as the ac current ratio standard. This
specially developed current comparator is
characterized by not only its highly precise
calibration of the ac current ratio but also by
its ability  for  self-assessment and
determination of its own in-phase and
quadrature phase error.

- calibration range :5 mA - 50 A
- frequency :40 Hz - 1 kHz
- calibration and
measurement capability : ratio error 2 ppm,
phase displacement 4 prad. (k=2)

- resolution : 0.1 ppm
- room temperature : 23 C =5 C
- humidity :60 % =15%
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;A Thermometry
BEHRE T DOFRIE
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RAEHEPH:-30 C~2800 C

R HERE ST (4 :0.30 °C (k=2)

MBS W23 C + 1 °CL
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Calibration of Radiation
Thermometers

The cooling of perfectly molten metal initiates
the process of solidification and the solidifying
point plateau is formed at a specific
temperature for each type of metal. Using
stable heat radiation at this stage, this system
is used to calibrate radiation thermometers.

- calibration range :-30 C - 2800 C
- calibration and measurement
capability (at fixed point)  : 0.30 C (k=2)
- room temperature :23C 17T
- humidity :55% =10 %

Calibration of Resistance
Thermometers

This system is capable of producing the triple
point of a water cell where the liquid phase
(water), solid phase (ice) and vapor phase
(steam) coexist and this fixed point defined as
0.01 C is wused as the standard for
temperature scales. The defined fixed points
serving for international temperature scales
include such metal fixed points as the indium
point, tin point and zinc point. When these
metals are cooled down from a perfectly molten
stage, their temperature in the process of
solidification reaches the respective fixed point
which is characterized by stability and
excellent reproducibility. The system here uses
these fixed temperature points to calibrate
resistance thermometers in a highly precise
manner. It also uses a platinum resistance
thermometer calibrated with the fixed points as
the standard to compare and calibrate
resistance thermometers and digital
thermometers, etc.

- calibration range :-196 C - +600 C,
660.323 C
- calibration and
measurement capability : 1 mK (k=2) (at +0.01 C)
- room temperature : 23 C £1C
- humidity :55 % = 10%

Calibration of Thermocouples

This thermocouple comparison testing system
calibrates thermocouples and thermoelectric
thermometers. This system also uses as the
standard to calibrate thermocouples.

- calibration range :0C-1554C
- calibration and measurement

capability (at fixed point)  : 0.10 C (k=2)
- room temperature :25C £5C
- humidity :60 % £+ 20 %



WGBSR Photometry
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Total Luminous Flux Standard
Lamp Calibration System

The photometric standards are maintained with
the luminous intensity standard, total luminous
flux standard, illuminance standard, spectral
irradiance standard and distribution
temperature standard. These standards are
calibrated at the AIST every three years. The
system is integrating sphere for measurement
of the total luminous flux standard lamp.

- calibration range : 5 Im - 20000 Im
- calibration and
measurement capability : 1.1 % (k=2)
- room temperature :23 C £1C
- humidity :60% 5%

NMR Magnetic Field Measuring
System

This magnetic field measuring system uses the
NMR (nuclear magnetic resonance) phenomenon
caused by nuclear spin as the standard and
calibrates gaussmeters and standard magnets,
etc. by means of an electromagnet capable of
producing excellent magnetic field uniformity
and stability. The magnetic field is measured in
terms of the gyromagnetic ratio (7p) of the
hydrogen atomic nucleus, which is a universal
physical constant, and resonance frequency.
The magnetic flux standard is established based
on the voltage and time standards using the
principle that the magnetic flux of 1 Wb is
equivalent to the time quadrature of a single
sweep square wave voltage of 1 V for 1 s.

Magnetic Field (DC)
- calibration range : 2.5 T or less
- calibration and

measurement capability : 50 ppm (k=2)

Magnetic Field (AC)
- calibration range : 10 mT or less
- calibration and

measurement capability : 0.2 % (k=2)

Magnetic Flux
- calibration range : 10 Wb or less
- calibration and

measurement capability : 0.05 % (k=2)
- room temperature : 23 C £1C
- humidity :50% =10 %

25



FHAIZR OIRIE AR

Calibration Services for Measuring Instruments

WEHAIEKER= Calibration Room of the JEMIC

ZORBRETIE, PEEFUDIR EXURUEE I
95720, —MDOFIEN & EDUFHIZIE L
T BHES R R R O BRI IERRBR £ 17 > T

This room provides a calibration service for
standards and measuring instruments at the
request of private businesses, etc. for widely
supplying electrical standards to industries.

ESca8
O Calibration Range
RIEREHE 200V (20X10° V)~ de voltage 20 0V - 50 KV
50 kV - calibration and
e IERE ST 23 ppm (k=2) measurement capability : 3 ppm (k=2)
Qi E dc current :0.2 pA-500 A
e 1E i :0.2 pA(0.2X10% A) ~ - calibration and N
500 A measurement capability : 5 ppm (k=2)
eI E ) :5 ppm (k=2) ac voltage : 10 nV - 10 kV from
10 Hz to 1 MHz
@ LT - calibration and
R AE A 110 nV(10X10° V)~ measurement capability : 27 ppm (k=2)
10 kV
JEPE RGP 10 Hz~1 MHz ac current : 0.2 nA - 100 A from
Il EBE ) 127 ppm (k=2) 50 Hz to 1 kHz
- calibration and
@i measurement capability : 40 ppm (k=2)
it PRI
L 0.2 pA0.2X10°) ~ de resistance :20nQ -1PQ
100 A - calibration and
JEME P 250 Hz~1 kHz measurement capability : 3.5 ppm (k=2)
e HIlE RE ST 140 ppm (k=2)
- room temperature : 23 C =1 C
@i - humidity 5% 5%
WIEEEPH 220 nQ (20X10° Q)~
10° Q

e lERE ST :3.5 ppm (k=2)

AR DB
F:23C £1°C
WJE:55 % £ 5%

M EEERE (EARIEE)

Z O EIERER I, TH0HE AT &K L
T, B CREHMESRREHUE FORIEE1TS 728
IZEEE S FE L7z, HAKRIEEIR. 23C £ 5
CITHMH & 4, A - ., ER I - .
RS- IR E O SR IEARI B2 s
FHHIE A B L Qo 3, KRB EIL A4,
RIS AL OB AL A D & U 7 oK TN
LT,

Mobile Calibration Service
(Vehicle-Mounted Calibration
Room)

Calibration service cars such as this are
designed to provide an on-site calibration
service for standards and measuring
instruments through visits to factories and
work places. The temperature of the vehicle-
mounted calibration room is controlled at 23 C
+ 5 °C and precision measuring instruments
are used to provide an efficient calibration
service in such fields as ac voltage and current,
de voltage and current and ac power and
energy, etc. They are actively used in areas
served by the Head Office, Chubu and Kansai

laboratories.
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FL¥FEF. RIAERY A M Patent List

4090902 ZRkaRBRIEE

test equipment for instrument transformer
4767907 ZRiZRARER

test equipment for instrument transformer
4121760 KD=BEm=EILOKMF T HERVER

apparatus of ice mantle of the triple point of water cell
4275642 FREMERTREREE

current transformer with burden compensation
4508983 FEESEER

inductive voltage divider
4527141 BAHEETRZMEE

connection device with watt-hour meter for insulation test
4602362 EHEETHERSR

connection device with watt-hour meter test equipment
4750196 EXEreaF BEfEiRes

automatic connection device for watt-hour meter
4767999 EXETaEF B EEHREE

automatic connection device for watt-hour meter

In response to the rising industrial demand following technical
innovation, the JEMIC has been actively conducting R & D activities
on new standards, measuring instruments, testing systems and
measuring techniques, etc. for supplying highly reliable standards to
industries. The achievements of these R & D efforts are made public
at international conferences, meetings of technical societies featuring
metrology, domestic measurement committee meetings, etc.

They are also reported as measurement information in the JEMIC's
publications, the JEMIC Measurement Circle News, and JEMIC web
site. The JEMIC has been providing a technical consultation service
so that its measurement techniques, research findings and know-how
accumulated over a long period of time can be effectively used by
industries. This technical consultation service covers wide issues,
ranging from R & D on measuring instruments, standards and testing
systems to special test and calibration and further to the total
management of measuring instruments.

The JEMIC's daily R & D activities and technical consultation
service have so far resulted in some 280 inventions and the JEMIC
has secured 176 industrial properties, including patents. (Some of
these patents, etc. are listed in the attached table.)

In addition, the JEMIC has been actively participating in the
preparation of policies for metrological administration and electrical
measurement standards and in meetings of electrical measurement
societies. The JEMIC attends such international conferences as the
meetings of the International Organization of Legal Metrology
(OIML) and the International Electrotechnical Commission (IEC),
etc., assisting important discussions on metrology and the
establishment of international standards.

Other activities of the JEMIC include the acceptance of overseas
trainees, the dispatch of experts on measurement techniques, the
technical assistance for the establishment of national standards
laboratories and participation in surveys on measurement standards,
including legal metrology standards, all of which are for the
international cooperation on measurement techniques in response to
requests made by developing countries.

4750185 BFLEEXBDOFHMES ERVEKE

life estimation method and equipment for watt-hour meter

BABEOHREKE

test equipment for watt-hour meter

BEREHRAESRNER
signal detection device for watt-hour meter

TEiRRB R U RE

automatic connection device for watt-hour meter

BEXRETEH B BEREE

automatic connection device for watt-hour meter
STERHARY XT L4

test equipment for watt-hour meter
Zimetérm R ERARIREE

wave generator for power supply

YTV JEBHES

sampling energy meter

BHESOEERRES

test equipment for watt-hour meter

Z2FNERSECZA v F > JEEE
snubber circuit and switching circuit

4943046

4672760

4813578

5209072

5227468

5450500

6199206

6199109

6157663
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third generation
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<FEAE>

e 2.5 nQ/Q/year
WERME £ 1 nQ/Q@23°C £3C)
WA 10 nQ/Q (0.3 A~10 A)

<s2> In

second generation

Standard Watt-Hour Meters

order to provide a highly reliable
verification service, the JEMIC has been
promoting research and development on
standard watt-hour meters over many decades.
The rotary standard watt-hour meter was
developed in the late 1950's, followed by the
introduction of the stationary standard watt-
hour meter which used electrodynamometer
type elements in the late 1960's. The
application of electronics to watt-hour meters
made rapid progress in the subsequent years,
leading to the successful development of the
high precision static standard watt-hour meter
in the 1980's. Most standard watt-hour meters
today are the static type.

- first generation (1957-):

<A rotary standard watt-hour meters
fourth generation

- second generation (1968-):
stationary standard watt-hour meters
(electrodynamometer type)
- third generation (1980-):
static standard watt-hour meters
- fourth generation (1999-):
a self calibration wide band watt-hour meter
- fifth generation (2013-):

sampling standard watt-hour meter

Static Electricity Meters

The JEMIC has been playing a leading role in the research of
static electricity meters for practical tariff use on the basis of
the technological know-how acquired in the development
process of static standard watt-hour meters. The static
electricity meter uses the sampling type W-F converter
developed by the JEMIC for its practical use and serves as a
bi-directional static multi-function electricity meter which
measures the watt-hour, var-hour and maximum demand.

AC Standard Shunt

This equipment has highly stable resistance
value and small phase angle error.

By using this ac standard shunt, ac power and
current can be measured with high accuracy.

<Main Specifications>
: 25 nQ/Q/year
- temperature characteristics :

+1nQ/Q at(23°C +37C)
- current characteristics

10 nQ/Q (0.3 A-10A)

- long term stability
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<FEnmLER>
RO A3, W3R
HiH 24k
JEB:50 Hz, 60 Hz, 5]
$1#2:1, 0.866. 0.5. 0
B EKBE 240 V. 200 V., 110 V. 100 V
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TR TR 20 A

FEA e =850 Hz, 60 Hz

=R 3 2R~ 407k

TR 10 A

PR RS GEATE) 1100 pA
(FAT%) 110 pA

AR 0.1 °
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Electronic Power Source Unit for
Precision Testing System

Developed by the JEMIC, this unit is mainly used
for the verification of precision watt-hour meters
and static multi-function electricity meters, ete. Its
programmable controller enables the entire
operation setting on the control panel and
simultaneous test of 40 meters.

<Main Specifications>

- power system : single-phase 2-wire, 3-wire,
three-phase 3-wire
- frequency : 50 Hz, 60 Hz,

synchronized with
line frequency
: 1, 0.866, 0.5, 0
1240V, 200 V, 110 V, 100 V
(output capacity 300 VA/phase)
- rated current :5.0A,25A, 1.75A,
1A05A,025A
- power capacity : 300 VA/phase
- setting accuracy : 0.3 % or beter

- power factor
- rated voltage

A Harmonic Current Calibration
System

This system is produced by high precision setting
of the voltage, current, phase angle and power for
both the fundamentals and harmonics.

<Main Specifications>
- rated output current : 20 A
- fundamental wave frequency : 50 Hz, 60 Hz

- harmonics : 2nd to 40th

- harmonic current 10 A

- setting resolution (fundamental wave) : 100 nA
(harmonic) : 10 pA

- phase resolution :01°

Programmable Three-Phase
Power Source Unit

This high precision, high stability power source
unit was developed as a commercial product using
the know-how of the JEMIC. It can generate any
setting level of single-phase through three-phase
voltage, current or power.

It has a GP-IB interface as a standard feature to
make automatic measurement easy.

<Main Specifications>

- power system : single-phase 2-wire,
3-wire,
three-phase 3-wire,
4-wire (option)

- frequency : 45 Hz - 65 Hz,
synchronized with
external frequency

- setting phase displacement : 0 ° - 359.99 °

- rated voltage : 300 V - 20 V (15 ranges),
150 V - 10 V (15 ranges)

- rated current :60 A -5 A (12 ranges),

6 A -0.5 A (12 ranges)

- output resolution : 0.01 % - 108.00 % of range

- setting accuracy : voltage + 0.3 % of range
current = 0.3 % of range
phase displacement : 0.1 °



A1t R US4t - BEPT: Office {FR: Address

74t :Head Office
1R - RE RO : CS (Verification and Inspection)
RIEFERRO : CS (Calibration)

T108-0023 REERHBXEH4-15-7
15-7, 4-chome, Shibaura, Minato-ku, Tokyo 108-0023

deimiEi sz 4t - Hokkaido T063-0834 #LIRMIFER F314513-2-8

2-8, 13-chome, 14-jo, Hassamu, Nishi-ku, Sapporo-shi 063-0834

L3zt Tohoku T983-0014 lAHEREFXER1-29-2

29-2, 1-chome, Takasago, Miyagino-ku, Sendai-shi 983-0014
HERsz4t : Chubu T487-0014 #FHHHRIEET3-5-7
5-7, 3-chome, Kibuki-cho, Kasugai-shi 487-0014

JepEZ 4t - Hokuriku T921-8811 Ef~#mihi=i&HT18-1

18-1, Takahashi-machi, Nonoichi-shi 921-8811
BI#EZ 4t Kansai T531-0077 KRR KEL1-6-110
6-110, 1-chome, Oyodokita, Kita-ku, Osaka-shi 531-0077
BEFES 4t FARH PR Kansai-Kyoto Branch T601-8135 MK _LSTIAMEAT2
2, Ishibashi-cho, Kamitoba, Minami-ku, Kyoto-shi 601-8135

FE 4t : Chugoku T733-0012 JaBHEXHIEET3-17-5

17-5, 3-chome, Nakahiro-Machi, Nishi-ku, Hiroshima-shi 733-0012
PAE 324t : Shikoku T764-0023 &FIIRHSERS EERTEZEAT12-65
12-65, Wakaba-cho, Tadotsu-cho, Nakatado-gun, Kagawa-ken 764-0023
SuUMsZ#E: Kyushu T815-0032 fEETHEXIEF2-1-40
1-40, 2-chome, Shiobaru, Minami-ku, Fukuoka-shi 815-0032
3% 4t : Okinawa T904-2234 S % kHFMIE12-56
12-56, Suzaki, Aza, Uruma-shi 904-2234

JEMIC Network

&% :Telephone

5 (03) 3451-1181
(03) 3451-6761
(03) 3451-6760

E5E (011) 668-2437

3 (022) 786-5031

5% (0568) 53-6331

77 (076) 248-1257

57 (06) 6451-2355

5% (075) 681-1701

5% (082) 503-1251

57 (0877) 33-4040

5 (092) 541-3031

5% (098) 934-1491

FAX:Facsimile

FAX (03) 3451-1364
(03) 3451-6910
(03) 3451-1497

FAX (011) 668-2438

FAX (022) 786-5032

FAX (0568) 53-6332

FAX (076) 248-9482

FAX (06) 6451-2357

FAX (075) 681-0086

FAX (082) 503-1253

FAX (0877) 33-4009

FAX (092) 541-2979

FAX (098) 934-1492

it iEE 34t : Hokkaido

JEMIC D%y h7—% °

Research and Investigation

URL https://www.jemic.go.jp/

TAL3z4t: Tohoku

JepEsz 4t - Hokuriku

BAFEs 4t FERE %P : Kansai-Kyoto Branch

Z4t:Head Office

FE 4t : Chugoku

S

shERZ 4t : Chubu

*

e

BEFES 4t : Kansai

g

P4 | %2 4t : Shikoku

F 3zt - Kyushu

i@z 1t Okinawa

(3R IERBR R X 4t - B PR
% Calibration service network
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