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Equipped with a Special Anti-electric Resin Cover

Fixed Meters

[JIS C 1102-2007, ROHS Compatible Products]

100,150 900

05&\\\\\\\ i

519 |
CATHA00Y Jan |

600
‘/

o i e — =
100 150 200
) N\l /600 i . 40 60, 80100
4 020\\\\\\“""1"/'/ 300
z \Y v
CATH600Y .llaa I
NO.AUJBOBIR
J0S08139 D)

Ny 25§

CATRO00V x
NoAUJI19100

—_—_— == — ﬁ-ﬂ
10 02230 |
\ LTy -
e L\ / 90
AN ’/
o6 A9 ()‘” ' “’0 100
2 ‘R RRE RENTH .
()\\\\ \ /}()()
J00508139
FeA\y 2.5 I% CATHEOOV @Snl ) ) ‘
ACF—10 NO.AUJ72281 A LE CATHAODY {.‘
P i A1) 10100

IRCEST= A\ 71

| CAT.NO.CF-19




Specified Items when Ordering

Electrical Indicating Meters

1. Pointer shape
a. Standard pointer: Cannot be specified
b. Rod pointer or knife shape pointer:
Specification required

2. Meter mounting posture
a. Vertical (_L): Cannot be specified
b. Horizontal (—) Diagonal (/):
Specification required

3. Meter Mounting Panel
Iron and non-ferrous metal:
Cannot be specified
Inclusion Insulating rubber:
Specification required

4. Cover color
a. Black: Cannot be specified
b. 7.5 BG4/1.5: Specification required

5. Measurement Range Value
a. Recommended value
b. Upper limit other than the recommended
value

6. Scale

a. Same scale as upper limit value inherent to
meter

b. Scale that differs from upper limit value

c. Scale division outside the recommended
value

d. Single scale double printing
Double scale double printing

e. Unit Symbol
UA mA AV kV W
kW MW cosep kvar Hz
rom m/min etc.

f. Color display (colored line and band)
(Only available in red, green and yellow)

7. Record of results
500 yen per set if requested

8. Delivery specifications
1500 yen for up to 5 sets if requested
300 yen for each additional set

On-site inspection
Quoted separately.

9. Others
a. Change in accuracy class

b. Special conditions such as temperature,
humidity, atmosphere, vibration, etc.

Please be aware that contents described in the catalog may
be changed for the purpose of upgrades without prior notice.

J

[NEW JIS 2007 compliant] IEC standard conformance

Improvements

1. All models are equipped with a terminal cap if requested.
(list price ¥50)

2. Both 500 and 600V DC and rectifier series resistors are now built in.
3. ECF-12n8, RCF-12nB and UuCF-12NB types:

1) Ammeter type was changed to the electronic device type and a
transducer is now built in.

2) Terminal cap was attached.
3) Consumption VA was reduced.

4, RoHS compliant product (however, the taut band of the DCF-6, 8,
10 and 12N type 50uA and 100uA meters are non-RoHS products.)

Terminal Cap (Optional)

Insulating Rubber

Terminal Cover

Electric transducer system provided with [_JCF-6, 8, 10 models (L E, R, U,
Uu) The converter was reduced in size to unify with the [ JRG-3 type (with

terminal cover).

The insulation category is CAT IIl 600V For the AC voltmeter and AC
ammeter ACF-[_] type (operating principle: moving-iron type), even
without installing the insulating rubber. (600V is the maximum circuit
voltage value that can be used)

The insulation category is CAT Il 300V for meters other than those
indicated above when using only the meter body (without the insulating
rubber). (300V is the maximum circuit voltage value that can be used)
The insulation category is raised to CAT Il 600V if the insulating rubber is
installed on the panel board.




Contents
About Model Names’ CF Series List -+ ---ccvcveeeeennainninnninann.. 3

Production Standards, Pointer Shape, Special Specifications ---- 4

DC Ammeter (Moving-Coil Type) ««-----eeererenrrunieinniinii. 5
DC Voltmeter (Moving-Coil Type) «----ceeeremrrenieinniinii. 7
AC Ammeter (Rectifier TYpe) «----ceeeeemremremiimnemiiiniiiiinnnn. 9
AC Voltmeter (Rectifier Type) «-----ceeeeemremmremmniiiiiniiiin.. 11
AC Ammeter (Moving-iron Type, R.M.S.-Response) -------cccevueee 13
AC Voltmeter (Moving-Iron Type, R.M.S.-Response) ---:----cceeet 15
Wattmeter and Varmeter (Electronic Device Type, Time Sharing
Calculation Method) «-----«-rererererarararaiiiiiiiiiiiieiiieeeeaae, 17
Power Factor Meter (Electronic Device Type, Phase Detection
Method) .................................................................... 20
Frequency Meter (Electronic Device Type, Differential Method) --- 22
Y 110 T ] T 24
SEFIES RESISTON « v vcvvvveeennmerantetaeetaatetaneeeaaneeeanneeaaneeaanns 25
Standard Table of Wattmeter Measurement Range ---------------¢ 27

Wattmeter, Power Factor Meter Misconnection Types and
2 YT 8 10) 1 112) 17 TR P 29

Precautions for Handling Of Meters ---:--veeveererenrentennennennanns 31




CF-5 CF-6

CF-10 CF-12n

Voltage Test: AC 2210V for 5 seconds
(Note) AC 3320v for 5 seconds when using the insulating rubber
Insulation Test: More than 10MQ (at 500V mega)

CF-8
CF-12n8

1. Meter has a bright scale face due to the wide cover lighting surface.

2. Accuracy of readability has increased due to the long scale length compared
to the meter's size.

3. A variety of sizes are available so you can choose a meter that best suits the size
of your switchboard.

Cover eliminates static electricity.

@ Equipped with special anti-static resin.

@ Maintaining an anti-static finish is not necessary.

@ Static phenomena will not occur even in low
humidity.

About Model Names | . .. .

@ Indicates the meter type as follows

Deeeeene DC ammeter or voltmeter
Sereneenen Rectifier type AC ammeter or voltmeter -
Ao Moving-iron type AC ammeter or voltmeter Second and Third Character
Eeeeeees Wattmeter (1P, 3W or 4W) @ Indicates design shape.
-+ Varmeter ( " ) 90° deflection angle type rounded
uU- -- Power Factor Meter (1P or 3P Balanced) CFoeeeee body recessed type
Uu eeeeeee Unbalanced Power Factor Meter (3P or 3P4W) (special anti-electric resin cover)
Foeeeeenees Frequency meter
Covsneneee Tachometer
I .
DC F - 1 2 N
|
|
Numbers
5 Meter front dimensions 56 x 52 Final Characters
65x 60 @ As follows:
87x 80 N ceeeeenns Indicates an improved model.
100x 83 ATARIZRE Resistor for Sensitivity adjustment
120100 NB -eeeeee Improved model
CF Series List Applicable Standards: JISC 1102-1, 2,3, 4,5,9
[ICF-5 [IcF-6 [ICF-8 CIcF-10 [ICF-12n
Product Name Model | Operating |Accuracy| Model | Operating |Accuracy| Model | Operating |Accuracyl Model | Operating | Accuracy| Model | Operating |Accuracy l\;:tees
Name | Principles | Class | Name | Principles | Class | Name | Principles | Class | Name | Principles | Class | Name | Principles | Class Y
S | Ammeter Permanent Permanent Permanent Permanent Permanent 5
o | Voltmeter Dcrs | MOt o5 | pepe | MRt o5 | pepg | MRt | o5 | ppio | MR | s | pepaan | MR g5
5 - Moving- Moving- Moving- Moving- Moving-
= | Reception Meter Coil Type Coil Type Coil Type Coil Type Coil Type 57
Ammeter i i i i i 9
SCE5 Rectifier 25 | SCR6 Rectifier 25 | scrs Rectifier 25 | scr-10 Rectifier 25 | SCE1m Rectifier 25
Voltmeter Type Type Type Type Type 11
Ammeter ACF-5  |Moving-rontype| 2.5 ina- ina- ing- ing- 13
grone AcF6 | MOVInG“| 55 | acpg |MOVINGT| o5 | acrqg [MOVING| 55 | acr g |MOVING-| g
Voltmeter Iron Type Iron Type Iron Type Iron Type 15
> Reception Meter SCF-5 |RectifierType| 2.5 | SCF-6 |RectifierType| 2.5 SCF-8  |RectifierType| 2.5 | SCF--10 |RectifierType| 2.5 | SCF-12n |RectifierType| 2.5 | 9,11
g IRWattmeten Electronic Electronic Electronic Electronic
3 | 3P Wattmeter ECF-6 | Device | 2.5 ECF-8 Device | 2.5 | ECF-10 | Device | 2.5 | ECF-12x8 | Device 15 17
& | 3P4W Wattmeter Type Type Type Type
[a)
c
= 1P \Varmeter Electronic Electronic Electronic Electronic
2 | 3P Varmeter RCF-6 | Device | 2.5 RCF-8 Device 2.5 | RCF-10 | Device | 2.5 | RCF-12v8 | Device 1.5 17
3P4W Varmeter Type Type Type Type
1P Power Factor Meter
39 Balanced Power Rate Meter UCF-6  |Electronic UCF-8 |Electronic UCF-10 |Electronic UCF-128 | Electronic
e T Device 5.0 Device 5.0 Device | 5.0 Device 5.0 20
Inbalanced Power Factor Meter
UucF-6 | TYPe UucF-g | TYPe UucF-10 | TYPe k12w | TYPE
3P4W Power Factor Meter
Frequency Meters FCF-6 |pavicatypel 10 | FCF-8 |oavicayse| 10 | FCF-10 |paviceyse| 10 | FCF128 g, 05 | 22
Tachometer CCF-5  |Rectifier Type|"™55&™ | CCF-6 | Rectifier Type| "™5:™| CCF-8  |Rectifier Type|™ 55| CCF-10 |Rectifier Type| ™ T5es™ | CCF-12n- |Rectifier Type| "T5sc™| 26




Production Standards

Model Name [[IcF-5 [[IcF-6 [[Icr-8 [Icr-10 [ICF-12n- 1288
Front Dimensions (Horizontal x Vertical) [mm] 56x52 65x60 87x80 100x83 120100
JIS Symbol - KS7 Equivalent KS6a Equivalent KS5b Equivalent KS3d Equivalent
Scale Length [mm] 45 53 68 80 100

Accuracy Class
Panel Attached to Meter

See the CF Series List

Cannot be Specified (Specification required for high-sensitivity meters of DC 100 pA or less)

Mounting Posture Vertical (Other than vertical: Specification required, e.g. = 30°)

Recommended No. of Scale Divisions | Division 12 to division 25 | Division 12 to division 25| Division 12 to division 25 | Division 20 to division 45 | Division 24 to division 50

Pointer Shape Rod Pointer CF Type Standard Pointer (See the figure below)

Cover Material Special Anti-electric Resin (Two-color molding)
@ Black (Munsell Notation: N-1.5 @ Blue-green (Munsell Notation: 7.5B G4 / 1.5)
ABS Resin

Aluminum plate with white coating (Scale lines and numbers are black)

Cover Frame Color

Base Material

Scale Plate

Note) See P33 for details on the recommended scale divisions.

Insulation Test  Between all circuits in a batch and outer casing...... More than 10MQ (at 500V mega )

Between current circuit and voltage circuit...... More than 5MQ (at 500V mega)

Between all measurement circuits in a batch and outer casing, and between current circuit and voltage circuit
CAT II1 300V: AC 2210V (50/60Hz) for 5 seconds (300V is the maximum circuit voltage value that can be used)
Between all measurement circuits in a batch and outer casing, and between current circuit and voltage circuit

...... CAT l11 600V: AC 3320V (50/60Hz) for 5 seconds (600v is the maximum circuit voltage value that can be used)

Voltage Test
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CF Type Standard Pointer (Lance Shape Pointer) Rod Pointer Knife Shape Pointer

Special Specifications
(Can be manufactured to the following special specifications by request)

Operating Environment
Operating Temperature Limits -10°C to +50°C, Accuracy

@ Mounting posture other than vertical (Specification of Assurance Range: +5°C to +40°C

installation angle required)

@ With red set pointer

@ Special Scale: Conversion scale, zero center scale, colored
scale, multiple scale, magnified scale, specific symbol
display, scale division increase in lines

5‘{\\\\|w‘\)ww/7° 1\0 | z/0
100 W "lilityy,, 100 0 o b, e
NS (2 s gy,
20
% rom
Zero Center Scale Multiple Scale

@ Rod pointer (Rod pointer is used for multiple scales)

@ Knife shape pointer with mirror (for CF-8, 10, 12n types)
@ Special processing (heat processing, etc.)

@ Other special specifications

Storage Temperature
Relative Humidity
Operating Environment
Installation Height

Made of silicon rubber
(2mm thick)

@ Insulating Rubber

-20°C to +60°C

Less than 80%

Indoor

2000m or less (See P37 for details)

When the meter is installed on a panel board, use of this
insulating rubber can increase dielectric strength.

(Measurement category)

CAT Il 300V — CAT Il 600V




Em DC Ammeter (Moving-coil Type)

'Model Name | DCF-5

DCF-6

DCF-8

DCF-10

DCF-12n

Measurement Range DCF-5 DCF-6 DCF-8 DCF-10 DCF-12N
Value Internal Resistance Shunt Internal Resistance Shunt Internal Resistance Shunt Internal Resistance Shunt Internal Resistance Shunt
50 uA - - 12500 (taut band) 12500 (taut band) 2350Q) (taut band) 2350Q) (taut band)
100 A - - 8300 (taut band) 830Q) (taut band) 10100 (taut band) 1010Q (taut band)
200 pA 1000 Q 835 Q 835 Q 900 Q 900 Q
500 pA 500 Q 600 Q 600 Q 900 Q 900 Q
1T mA 100 Q 65 Q 65 Q 200 Q 200 Q
2 mA 32 Q | NotRequired 25 Q  |NotRequired 25 Q  |NotRequired 50 Q  |NotRequired 50 Q  |NotRequired
5 mA 50 5Q 5Q 6 Q 6 Q
10 mA 50 50 5Q 5Q 5Q
20 mA 30 30 30 4 Q 4 Q
50 mA
100 mA
500 mA
1A Built-in Built-in Built-in Built-in Built-in
5A
Voltage Drop Voltage Drop Voltage Drop Voltage Drop Voltage Drop
10 A 60mV 60mV :60mV 60mV 60mV
Sensitivity Sensitivity Back-mounted Sensitivity Back-mounted Sensitivity Back-mounted Sensitivity Back-mounted
20 A : Approx. 6mA : Approx. 6mA : Approx. 6mA : Approx. 5mA : Approx. 5mA
Note 2 Note 2 Note 2 Note 2
30 A
External
50 A
1 External External External External
5 kA
Weight Approx. 0.06kg Approx. 0.09kg Approx. 0.1kg Approx. 0.12kg Approx. 0.15kg
Reception Meter DCF-5 DCF-6 DCF-8 DCF-10 DCF-12N
Meter Input Internal Resistance Shunt Internal Resistance Shunt Internal Resistance Shunt Internal Resistance Shunt Internal Resistance Shunt
4~20mA 30 Not Required 30 Not Required 30 Not Required 30 Not Required 30 Not Required
Weight Approx. 0.06kg Approx. 0.09kg Approx. 0.1kg Approx. 0.12kg Approx. 0.15kg

Instrument Lead
Instrument Lead

Resistance

Connection to Shunt

[ Note J

Note

Note 1. Intrinsic error of the internal resistance value is £30% (at 23°C).

Instrument lead is not included.
1. Meters externally attached to shunts are normally adjusted to an instrument lead resistance of 0.05Q for

Note 2. Terminal cap is not included. (Optional)

Specify if required.

the specified meter. (Indicate LEAD 0.05Q on the scale plate)
Note) Use wiring that is equivalent to 0.05Q for the wiring of the instrument lead.

2. Please specify separate instructions if the instrument lead resistance of the specified meter is to be a
value other than 0.05Q. (Instrument Lead Resistance: Can be manufactured up to 1.5Q...However, use a
meter with both a voltage drop and shunt of 100mV for 1Q or more.)

3.If the instrument lead resistance is not clearly specified, the meter can be manufactured with a sensitivity
adjustment variable resistor (VR).
Note1) The model name of a meter equipped with VR is the same as the normal model name with V

appended.

E.g. DCF-12nV

2) DCF-5 meters equipped with VR cannot be manufactured.

1. Connect the shunt to the wires on the earth side.

2. See P24 for details on the outside dimensions of the shunt.

Table of Instrument Lead Resistance

Zero center meters and multiple-scale meters can also be manufactured.
50mV and 100mV meters with externally attached shunts can also be manufactured.

[Unit Q (at 20°C)]

Length

Wire Diameter m 2m 3m 4m 5m 10m 20m Conductor Resistance Q/km
0.75mm2 0.05 0.1 0.15 0.2 0.25 0.5 1.0 244
1.25mm2 0.03 0.06 0.09 0.12 0.15 0.3 0.6 14.7
2.0 mm2 0.02 0.04 0.06 0.08 0.1 0.2 0.4 9.50
3.5 mm2 0.01 0.02 0.03 0.04 0.05 0.1 0.2 5.09
5.5 mm2 0.0066 0.0132 0.0198 0.0264 0.033 0.066 0.132 3.27

Note) 1. The resistance values indicated in the table above are applicable when the prescribed length of vinyl wire for wiring electric devices is installed as return wiring.
2. If the wiring exceeds 20m, calculate from the conductor resistance value column.

E.g.If 2.0mm?2

36

36m 2X9.50x

=0.68Q

1000




56+1

Load

Load

tside Dimensions 1230 18 19:05 | 19505 Panel Cutout
" y
05 | 10 a2) 19405 1905
HH‘ Terminal Cap
4 (Optional)
e dafifog o Wj@} / o o
3 2 " \ 9 9
< - ()
& 4£;i7 H ani://///' -
: fs / .
—— 2-M4(M5) A g
Terminal Screws 7 -
DCF-5 a4
4-M3 Mounting Screws ‘ 4945 "Holes
125 30 6541 Panel Cutout
05 ﬂ | 2405 ﬂ‘ 24405 | 24405
] Iz
R A\ R
<
& 22
3 5 2
2 AL /"1’ .
° IS ?l‘ ?\‘4
Terminal Screws ~N
DCF-6 i ﬂ%N
— REN 4-943°Holes
\ M3 Mounting Screws
12.5 30 111 | 87+1 Panel Cutout
+0.5 +0.5
O.L 110] ‘ 32 32 3205 32405
= 22 227
Resistor for Sensitivity Adjustment $
AE— / Note 1
N Terminal Ca i‘
.|/ (Optional) - A "
" 0
O wn
s 3
&
DCF-8 N
HA—
s 14, <+ $ 404 Hol
\ M3 Mounting Screws 2 _Holes
12.5 30 111 1001
05 110 32205 32205 Panel Cutout
o 0 o . - | 32405 32405
o a7 e Hs (Optional)
Resistor for Sensitvity Adjustment % o
N Note 1 I 8
3 o
n Note 2 n "
g M4(M5) g g
Terminal Screws el )
DCF-10 e 14 -+ ’6& o5
\ N v 4-94 5" Holes
M3 Mounting Screws
£1.5
125 32 1= 120 Panel Cutout
[ | 5005 50+0.5
1 ‘Oé, 19 | 5005 5005 |
2.5
— = © © J,t
Terminal Cap §
m (Optional) " @ %:',,
ii/ici ' : e v
1N I i ! 8 A
1 (Note 2) T i = )
M4(M5) ) $ 0
Terminal Screws 9 3
= in
P @ -
I © ‘ © 4 RS
DCF-12n — N\ 49579 Holes
M4 Mounting Screws Hole for "VR"
(Meters with "VR" included)
1 Note 1
" Note 1) Resistor for sensitivity adjustment is included with DCF-6V, DCF-8V,
] @ i i DCF-10V and DCF-12n models only.
ﬂD] ‘@’ ’@’ Note 2) DCF-6, DCF-8, DCF-10, DCF-12n models 15 - 30A
—ﬁl @::@ meters have a back-mounted shunt as shown in the figure on the left.
M5 Screw + (however, a terminal cap is not included.)
tﬁ] (Current Terminal)
Shunt
Connection Diag Power Supply Power Supply
+ - + -
Instrument Lead
. . A
When the Shunt is o~ When the Shunt is { Shunt | [0~ 1O
Not Required, Built-in, Externally Attached |}
or Back-mounted 0 o0
DC Ammeter DC Ammeter




m DC Voltmeter (Moving-coil Type)

'Model Name | DCF-5

DCF-6

DCF-8

DCF-10

DCF-12n

Measurement Range DCF-5 DCF-6 DCF-8 DCF-10 DCF-12N Note
Value Current Consumption | Series Resistor | Current Consumption | Series Resistor | Curent Consumption | Series Resistor | Current Consumption | Series Resistor | Curtent Consumption | Series Resistor
1V
15 V
3V
5 V
75 V
10 V
15V Built-in Built-in Built-in Built-in Built-in
30V
50 V
75V
100 V
TmA TmA TmA TmA TmA
150 V
300 V
500 V (600V) Current Consumption S00uA
750 V M-2B M-2B M-2B M-2B M-2B
1 kv
M-3 M-3 M-3 M-3 M-3
1.5 kv
2 M-4A M-4A M-4A M-4A M-4A Voltage Division
3 kv . .
Series Resistor
4 kv
5 kv M-6 M-6 M-6 M-6 M-6
7.5 kV
Weight Approx. 0.06kg Approx. 0.09kg Approx. 0.1kg Approx. 0.12kg Approx. 0.15kg

* M-2A type series resistors that exceed 600V but are less than 750V are externally connected.

(Series connection, TmA current consumption)

Connection to Series Resistor

Meter Sensitivity

Note. Terminal cap is not included. (Optional)

Specify if required.

1. Meters over 750V must be connected with the voltage division type series resistor specified in
the table above as shown in the figure on the right.
Note) M-6 series resistors must be connected to the earth using the G terminal.

The G terminal is only available on the M-6 series resistor.
There is no G terminal on other series resistors because the boxes are made of resin.

Standard DC voltmeter sensitivity is TmA (1kQ/V), but high-sensitivity meters can also be

manufactured.

However, the 500V and 600V meters have a sensitivity of 500uA.

Note Zero center meters and multiple-scale meters can also be manufactured.




. . . 561
utside Dimensions 1. 30 18 1o | 155 panel Cutout
11 '
05 | 10 12 ) 25 19405 1905
Terminal Cap
:ELZ{— (Optional) @

W g ; ny‘ ‘A” “.v‘ %
< | —if (o)}
S ; -

J

19#05 || 19#05
1
521

— T\ 2 MA(MS)
HBB Terminal Screws
DCF-5 Y

19205

e

405
4-M3 Mounting Screws 4-94 5 "Holes

125 30 111 65! Panel Cutout
24405 24£05
S ,05; ::ﬂ Terminal Cap  — — 24205 | 24205
o 1 i 7S
| \\fi\\f\‘"u"lo,,,s,‘j//,/m HE— (Optional) &
| /| 3 3
| 9 9
N i g - %
By . 53
~ \i M4 | | © "
8 -\ Terminal Screws 2 3
N N
DCF-6 E $f
— 4 \4-P4 5 Holes
\ M3 Mounting Screws
+1
125 30 114 | 87 Panel Cutout
32405 32405
05 ;:;_(J_J $ 3205 32405
= - 2272 L, 247
e
Terminal Cap 3
~Ootional H
W, (Optional) &
Pl T 1
- v : & P
© ¢ M4 )
< "\ Terminal Screws %
DCF-8 - 17
HA—
HED < ®

4-9453°Holes

1001
05 |10 3205 3205 Panel Cutout
— 3205 3205
% Terminal Cap {L
(Optional) " N
3 )
& %
4 el )
/Eak & Py
2 M4 n "
S -“\Terminal Screws ?& <
™ I~
DCF-10 );EE 1 $
— — 4-94%3° Holes
M3 Mounting Screws

120%15

125 32 11# Panel Cutout
[ [ | 50£05 50405
5\0\ Ll I'?O ‘Oi lg‘ I 5005 5005 |
o RN /77, 150 25
N 1,7 e 251 @ o %) $
Terminal Cap 25 "
\4 i (Optional) 3 "
< =]
TOYOKEIKI wn
1 H <
A I 8 L
A ma = Ly
Terminal Screws § 9
i S
DCF-12n i A Nk
Y ANZJ ¢7
4 $ 4-95%° Holes
M4 Mounting Screws
(el gITaife]sWBIETS] 1)) For a Built-in Series Resistor For an Externally Connected Voltage Division Type Series Resistor
Over 750V
Power Supply ( ) Power Supply
+ - + -
L E—
0—‘
o
Voltage
Division
Series
DC Voltmeter Resistor
Load Load DC Voltmeter *See Notes on P7




m AC Ammeter Rectifier Type (Mean Value Response of Effective Value Conversion Scale)

' Model Name | SCF-5 SCF-6 SCF-8 SCF-10  SCF-12n

Measurement SCF-5 SCF-6 SCF-8 SCF-10 SCF-12N Not
ote
Range Value VA Consumption | Accessories| VA Consumption | Accessories| VA Consumption | Accessories| VA Consumption | Accessories| VA Consumption | Accessories|
200 pA
300 pA
500 pA
1 mA None Direct Measurement
However, the SCF-5
3 mA N N N N model 20-75A should
5 mA one one one one be connected to the
10 mA M-2A rectifier box for
use
20 mA
M-2A Model
S0 Rectifier Box
75 mA
C-3 Model C-3 Model C-3 Model C-3 Model C-3 Model . .
100 mA 0.16VA |'Measurement| o 1ya |'Measurement| o jgya  |'Measurement| o qgya  |'Measurement| gy |"Measurement Combine meter with
range/ range/ range / range / range/ | the current transducer
! ! 10mA" ! 10mA" ! 10mA" ! 10mA" ! loma" | on the left for use
100 A 2VA Current 2VA Current 2VA Current 2VA Current 2VA Current | (fcircuit voltage is 460
Transducer Transducer Transducer Transducer Transducer | ©F below)
C-3 Model C-3 Model C-3 Model C-3 Model C-3 Model ) )
026VA | wsaqp | O26VA | Tgpaua | O26VA | Tigaiqar | 026VA | Tigpqa | 028VA | Tiguaw | Combine meter with
More than 100 A /10mA" /10mA" /10mA" /10mA" /tomA" | the current transducer
0.17VA) Current 0.17VA) Current 0.17VA) Current (0.17VA) Current (0.2VA) Current | On theleftand CT for
Transducer Transducer Transducer Transducer Transducer | Us€
Weight Approx. 0.06kg Approx. 0.09kg Approx. 0.1kg Approx. 0.12kg Approx. 0.15kg
Note. Terminal cap is not included. (Optional)
Remarks Specify if required.

When UsingCT 1. Combine the meter with CT and the C-3 model 5A (1A)/10mA current transducer if 100A is exceeded.
2. When circuit voltage of 460V is exceeded at 100A or below, combine the meter with CT and the C-3 model
5A (1A)/10mA current transducer for insulation.
Note: The C-3 model current transducer is a dedicated accessory for the meter. The combined intrinsic error for
the meter and the C-3 model current transducer is +2.5%.

Frequency Indicate the frequency when measuring AC outside of commercial frequencies.
(Can be manufactured from approximately 30Hz to 10kHz)

Extended Scale Meters attached with double, triple or 5-times extended scale to use for measuring the current flow of electric
Meter motor-class of starting current can be manufactured.
(In this case, the M-2A model rectifier box is externally connected.)

Scale Conducted via sine waves.
Calibration

1. Multi-scale meters can also be manufactured.
2. We also manufacture R.M.S.-Response models that minimize the impact of waveforms. The model names are SeCF-6, 8, 10 and 12N.
(The C-3 model current transducer and M-2A model rectifier box are externally connected.) (Additional price)
The scale is nonlinear, condensed near zero.

Telemetering For direct feed type telemetering, you can reduce line loss if the second rated value uses a 1A CT combined
with a 1A meter. (The rated value of 5A is 1/25.)

To further reduce loss, use an AC current transducer combined with a DC meter.
(For details on AC current transducers, see the dedicated catalog.)

56+1
o g g 1.8 " "
Outside Dimensions 12 30 - 19:05 | 19205 Panel Cutout

05 | 10 12 25 19405 1905
Terminal Cap

jBE, / (Optional) @/’\

—— W
—-— T\ 2-M4(M5)
Terminal Screws
SCF-5 e

4-M3 Mounting Screws

19205

J
21

19#05 || 19#05

19205

405

4-9P40" Holes




AC Ammeter

Load Load

SCF-5 Model
AC Ammeter

Load

AC Ammeter

Load

AC Ammeter

. R R +1 1 Panel Cutout
tside Dimensions 125, 30 .1 Ty
05 J_O_{ | 2405 | 240/ - 2405 | 24+05
p—— Terminal Cap DEEE—
% (Optional) g
9 b
& 0 &
: b 50
o ima 18 ‘%‘5 "
g Terminal Screws ?\‘4 i:
N ~
SCE-6 ] 4 * \4-94% *Holes
\M3 Mounting Screws
87+1
125 30 114 [ 3705 33005 Panel Cutout
05 10/ ‘ — 3205 32105
X - {L;_.._.
HE—
Terminal Cap a %
/" (Optional) é N
A & Ly
n ; *®
0 . M4 " n
S -\ Terminal Screws 2 2
Bl 3
SCF-8 N
HA= ¢f
\Hj? u t ﬁ} 4-94'9°Holes
M3 Mounting Screws 2
125 30 11 100+
05 |10 32205 32205 Panel Cutout
—— S =
} Sy He 2 2
[ 11,50 HE- Terminal Cap
| (Optional) o "
N 2
e o
8 e g a
S -- F F
SCF ° ;&’
-10
)EEEI i 3 $ N 4-043° Holes
M3 Mounting Screws =
125 3 114 120+15 Panel Cutout
== 50205 50405
| 05, 19‘ | 5005 50:05 |
100 25 f7N) 7N
50 150
vy, ™ ) N2 & l
| o \\\~\x\\\\\ il I////f/////?OO B Terminal Cap 25
| N\ 74 n n
s (Optional) T B .
- | o~ 2 gj’
N | 3 <
17 T | S 5,
A ma T = gl
Terminal Screws 3 0
o %
I AL w )P
l N2 $—
SCF-12n 114, %} N\ 4-95%° Holes
M4 Mounting Screws
IS (I C-3 Model Current Transducer M-2A Model Rectifier Box ; Extended Scale Meter
Weight: Aporox. 70 ( and SCF-5 Model )
1) Less than 15A  specifications Rated Load 0.1VA 2) 15A - T00A Specifications Rated Load 0.1VA gnt: Approx. 749 For 20-75mA Meter
Primary Current  Various types less than 15A 98 Primary Current  Various types from 15A to 100A 7;'25
12 Secondary Current 10mA 80 Secondary Current 10mA
4.2 — 12 .
- Circuit Voltage 460V L‘ }_sz‘ CircuitVoltage 460V
JEJUL L Votage Test Value - AC2000V /U Voltage Test Value - AC2000V
LIV‘VE Weight Approx. 0.2kg } s } Weight Approx. 0.26kg s
i [N S Jr ﬁﬁ . NNO‘Q) B Prim{a;y Conduc‘l(mT?\tkness . Line ‘S\Sde
i © “‘LF/ ame Plat QJ:Z 2|2 urrent Type (mm) ‘erminal Screws 2-94.5 Holes
METER o 125 15A- One-touch Installation Terminal Cover | 4-M3.5 screws
]_( ﬂ R ’\E;]R & 75A 15 Meéx14 (Transparent Polycarbonate Plate)
: 75A- W
M4 Terminal Screws s M4 Terminal S Line Side Terminal Screws ‘
Thickness (1 Meter Side | 2ty Name!PIate
‘ Mot Sl g
| g 3 . [y
4.9 i g
€ 3= "
i A it o
50:05 P 5005
mf :
SUUCSCQIVEIEIND 1. Standard Scale Meter 2. Extended Scale Meter
For Direct With SCF-5 Model ~ When Combined Witha When Combined With a ‘ When Combined With a When Combined With a
Measurement 20-75mA Meter Current Transducer ~ Current Transducer and CT Current Transducer Current Transducer andCT
|
Povier Supply Povier Supply Povier Supply Power Supply Power Supply Power Supply
M-2A Model C:3 Model 17 ‘ C3Model  M-2AModel [ C3Model  M-2AModel
Rectifier Box Current Transducer C-3 Model Current Transducer Rectifier Box Current Transducer Rectifier Box
o Current Transducer
|
— —
5 L ‘
|

Load

AC Ammeter AC Ammeter

Load
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EM AC Voltmeter (Rectifier Type Mean Value Response of Effective Value Conversion Scale)

'Model Name | SCF-5, SCF-6, SCF-8, SCF-10, SCF-12n (Linear Scale)
SeCF-6, SeCF-8, SeCF-10, SeCF-12n(Nonlinear Scale)

SCF-5 SCF-6 SCF-8 SCF-10 SCF-12N
ttsmE T SeCF-6 SeCF-8 SeCF-10 SeCF-12N Note
Range Value
Curtent Consumption | Series Resistor | Current Consumption | Series Resistor | Current Consumption | Series Resistor | Current Consumption | Series Resistor | Current Consumption | Series Resistor

3V M-2A

5V
75 V
10 V Direct Measurement
15 V. However, the SCF-5
30 V 3V meter should be
50 V ACTMA Built-in ACTMA Built-in ACTMA Built-in ACTMA Built-in ACTMA Built-in || connected toa
75 V series resistor

SeCF ) SeCF ) ( SeCF ) SeCF )
100 Vv AC4mA AC4mA AC4mA AC4mA
150 V
300 V
500 v Current Consumption
600 V 500uA
750 V
Combine the 150V
a VT VT VT VT VT meter with VT for
combined combined combined combined combined

20 kv use
Weight Approx. 0.06kg Approx. 0.09kg Approx. 0.1kg Approx. 0.12kg Approx. 0.15kg

Note. Terminal cap is not included. (Optional)

Specify if required.
RENENS

When Using VT Use a combination of VT and 150V meter if using VT at over 300V.
Usage example  Meter: Scale 0-9000V, input 0-150V  VT: 6600V/110V

Frequency Indicate the frequency when measuring AC outside of commercial frequencies.
(Can be manufactured from approximately 30Hz to 10kHz)

Meter Sensitivity Standard AC voltmeter sensitivity is TmA (1TkQ/V), but high-sensitivity meters can also be manufactured.
However, the 500V and 600V meters have a sensitivity of 500uA.

Scale Calibration Conducted via sine waves.

1. Multi-scale meters can also be manufactured.
2. We also manufacture R.M.S.-Response models that minimize the impact of waveforms. The model names are SeCF-6, 8,
10 and 12N.
(The M-2A type series resistor is externally connected. 50V and over can be manufactured.) (Additional price)
The scale of the SeCF models is nonlinear, condensed near zero.
3. Request that it is for secondary inverter measurement when performing secondary voltage measurement with an
inverter. (Additional price)

Series Resistor

M-2A Model
VT +
* O O
o Q
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56i'\
utside Dimensions 12 0 18 19:05 | 19205 Panel Cutout
05 | 10 (} 12) 25 19405  19+05
— Terminal Cap
jB:‘F (Optional) @
wl | o /e A ,_%’}‘
s : Z0 T |z
‘ T ot |
— = 2-M4(M5) b
Terminal Screws N
SCF-5 iE= , &
4-M3 Mounting Screws ‘
12.5 30 111 65+1 Panel Cutout
05 |10 24+05 24405 0. <0
*%—j Terminal Cap | | _ 24205 | 24%05
SES, (Optional) @
B [l
lir/Es! : L
] (M4 118
o Terminal Screws 2
N
] 14, \4—94 *Holes
\ M3 Mounting Screws
125 30 1 [ 8741 Panel Cutout
32405 32405
. O_L 110] ‘ - 32405 32405
e — =
100 200
\ R
Il & : ! vl Terminal Cap . "
——————r ! 9
(Optional) ?‘?“, &
% a2
j=J k)
' 0
3 i M4 " -
S “\Terminal Screws % %
SCF-8 " ”
- HE ﬂ} %9*
14
F- N = PRI v 0405
SeCF-8 \ M3 Mounting Screws 4-94"Holes
125 30  11# 10041
05 |10 30405 32105 Panel Cutout
= %0 e | ‘_—‘ 32105 32105
iy, i R
S e 70,0 % Terminal Cap
(Optional) v "
2 g
A LN ]
i %
0 \ M4 . 9 "
S -\ Terminal Screws S 2“
™ ™
SSeCCFF_-1100 — 14| 7, A4 4-049*Holes
M3 Mounting Screws 2
£1.5
125 32 1 w05 10 S0m05 Panel Cutout
= I ‘Oi 10, I 50405 5005 |
25 7N N
T A\~ | —— N\~
Terminal Cap 25 "
I Optional I K "
i WC (Optional) & 2
™, [¥a)
f o <
[ A ; I 8 2
X ma = k3
Terminal Screws 3 9
H =3
o i
@ m
{ N
SCF-12n % =~ $ \_4-955"° Holes
SeCF-12n M4 Mounting Screws
I\ el([Sy) M-2A Series Resistor Connection Diagram
Weiaht: A 0 (For SCF-5 Model 3V Meter) For an Externall
eight: rox. 7 . . .
gnt:App 9 - y. For Direct Measurement ~ When Combined With a VT
Connected Series Resistor (5-600V Meter) (Over 600V)
(SCF-5 Model 3V Meter)
Power Supply Power Supply Power Supply
< ~~
2-94.5 Holes M-2A Moldel
One-touch Installation Terminal Cover ‘ 4-M3.5 screws Series Resistor VT
(Transparent Polycarbonate Plate) *
_ wE OT— ?
3 o l —
- L T L 16) 16)
T
Name Plate O
+
%
¥ o ]
AC Voltmeter AC Voltmeter AC Voltmeter
mjrrrF Load Load Load
=

12



EM AC Ammeter (Moving-iron Type, R.M.S.-Response)

'Model Name | ACF-5 ACF-6 ACF-8 ACF-10  ACF-12ns

Measurement Extended Scale Value ACF-5 ACF-6 ACF-8 ACF-10 ACF-12NB Not
ote
Range Value | Double |[Triple (Standard)| Five Times |VAConsumption Weight |VAConsumption| Weight |VAConsumption| Weight |VAConsumption| Weight |VAConsumption| Weight
100 mA 200 mA | 300 mA | 500 mA
200 mA 400 mA | 600 mA | 1000 mA
500 mA 1000 mA | 1500 mA | 2500 mA
1 A 2 A 3 A 5 A
5 A 10 A 15 A 25 A Direct
75A 15 A 225A 375A A A A A A Measurement
pprox. pprox. pprox. pprox. pprox.
10 A 20 A 30 A 50 A 1VA 0.06kg 1VA 0.08kg 1VA 0.12kg 1VA 0.13kg 1VA 0.25kg
15 A 30 A 45 A 75 A
20 A 40 A 60 A 100 A
30 A 60 A 9 A 150 A
50 A 100 A 150 A 250 A
. 2 2 2 Combine 5A (1A)
meter with CT
10 kA 20 kA 30 kA 50 kA

Note 1. The standard scale meters and extended scale meters shown below are standard specification displays. (For standard scale meters, the
above measurement range is full-scale.)

Note 2. Terminal cap is not included. (Optional) Specify if required.

Note 3. ACF-5 is only compatible with current input.

When Using CT 1. Use a combination of CT and 5A (1A) meter if 30A is exceeded.
2. When circuit voltage of 500V is exceeded at 30A or below, combine CT with the meter for insulation.

Extended Scale Use a triple (or double or five-times) extended scale meter-standard meter to measure the current flow of
Meter electric motor-class of starting current.

Usage example  For a triple extended scale: ACF-12 ng 0-100-(300)A (CT ratio T00A/5A)

Note1) The standard scale of the extended scale meter is a triple extended scale.

2) In the case of extended scale meters, the 70% point on the scale length represents the upper limit
(upper limit value of the effective measurement range), and the section that exceeds 70% up to 100% is
the extended scale section. (Extended scale part intrinsic error: £10% of indicated values)

3) The red color extended scale lines are the points below for extended scale meters.

2 Times Extended 1.5 Times and 2 Times Measurement Range Value
3 Times Extended 2 " 3 "
5 Times Extended 2 " 5 "
Scale Example
s 60 80 100 20 0 80 190 20 90 80 190 200
"\i{\\\\\\\h“l’h/ , m o\g\\\\\\\hl/h/,/ s 2 o\i{\\\\\\‘\"’/’/’/ 7" 50
A Red Line A Red Line A Red Line
2 Times Extended Scale 3 Times Extended Scale 5 Times Extended Scale

Scale Calibration Conducted via sine waves.

Frequency Combine with a rectifier type meter or converter and DC meter for use when measuring AC outside of
commercial frequencies.

Telemetering For direct feed type telemetering, you can reduce line loss if the second rated value uses a 1A CT combined
with a 1A meter. (The rated value of 5A is 1/25.)
To further reduce loss, use an AC current transducer combined with a DC meter.
(For details on AC current transducers, see the dedicated catalog.)
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tside Dimensions

Terminal Cap
(Optional)

ACF-5

\2-M4 (M5)

Terminal Screws

4-M3 Mounting Screws

5611
19405 | 19:05

<1

19#05 || 19405
1
521

Panel Cutout

1905 19+05

1905

19+05

4-943° Holes

ACF-12n8

— 14
[~ Terminal Screws
M4 Mounting Screws

12.5 30 111 Panel Cutout
O}‘ ‘1—0" Terminal Cap 24205 | 2405
@ (Optional)
& | 'S ]
~ : % 5’55 2
@ X Note 1 o / .
M4 (M5) ﬁ %,
i Terminal Screws N
ACF-6 — AEN $ 4-94° Holes
M3 Mounting Screws
87t1
12.5 30 11 |
" 32405 32405 Panel Cutout
— e 0-2, ;;_Oj 32405 32405
= — =
uz"\\\f‘i’ SR RES $
N €L*
Terminal Cap 9 2
(Optional) & 2
& Py
wn ; ©
g | Note 1 o u
M4 (M5) ﬂ &
ACF-8 b 1 Terminal Screws $ .
N B 4-949°Holes
M3 Mounting Screws
12.5 30 111
05 |10 Panel Cutout
— 32+05 32:05
% Terminal Cap {E B
(Optional) % .
- &
” m
3 &2
3 Note 1 a 0
s M4 (M5) & H
Terminal Screws
ACF-10 3:@3 12 @ .
- - 4-94 5" Holes
M3 Mounting Screws
125 30 M 120415 Panel Cutout
05,10 50405 50£05 | |« 50405 50+0.5
p=— = ‘ [«
L+
} ==
ol —
wa —— | TerminalCap " 2
— (Optional) u% d
— ~ N
- A2
! . § ®
roroxei iy Fe .
,%%» Note 1 @ v
M4 (M5)

Note 1) The terminal screws for the meter are M5 for 10-30A.

495 5" Holes

Connection Diagram

For Direct Measurement

Power Supply
|
o O
o)
[e] [e]
AC Ammeter
Load

When Combined With a CT

Power Supply

CcT

Load

[e] [e]
AC Ammeter
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EM AC Voltmeter (Moving-iron Type, R.M.S.-Response)

'Model Name | ACF-6 ACF-8 ACF-10  ACF-12ns

Measurement Range ACF-6 ACF-8 ACF-10 ACF-12NB Note
Value VA Consumption | Series Resistor| VA Consumption | Series Resistor| VA Consumption | Series Resistor| VA Consumption | Series Resistor
30 V
50 V
75 V 3VA 3VA 3VA 3VA
100 V Direct Measurement
150 V Back-mounted Back-mounted Back-mounted Built-in
300 V 3.5VA 3.5VA 3.5VA 3.5VA
400 V
2 3VA 3VA 3VA 3VA Combine the 150V
meter with VT
20 kv
Weight Approx. 0.13kg Approx. 0.16kg Approx. 0.18kg Approx. 0.29kg

Note 1. An ACF-5 model is not manufactured. Note 2. Terminal cap is not included. (Optional)
Specify if required.

When Using VT Use a combination of VT and 150V meter if 300V is exceeded.
Usage example  Meter: Scale 0-9000V, input 0-150V  VT: 6600V/110V
Note) Models up to 600V can be manufactured with a series resistor as shown in the table below.

Scale Calibration  Conducted via sine waves.

Frequency Combine with a rectifier type meter or converter and DC meter for use when measuring AC outside of
commercial frequencies.

When Series Resistor is used (when inputting directly into the meter without using VT)

Measurement Range ACF-6 ACF-8 ACF-10 ACF-12 NB Note
Value VA Consumption | Series Resistor| VA Consumption | Series Resistor| VA Consumption | Series Resistor| VA Consumption | Series Resistor
400V 5 M-2A 5 M-2A 5 M-2A 5 M-2A Connect meter and
500V 6 M-2A 6 M-2A 6 M-2A 6 M-2A series resistor in a series
600V 7 M-28 7 M-28 7 M-28 7 mog | foruse

Note) For series transistor outside dimensions, see P25.

Connection Diagram

Power Supply

O e

M-2A Model
M-2B Model
Series Resistor

AC Voltmeter

Load
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Outside Dimensions 125,30 30 104 6541 Panel Cutout
05_|[10
2405 |24+05 2405 | 24105
4" (Optional) <_>‘
—1 R
50 190 = $ q} 0
| SRR P 4 - Pl o =
| HE- 1 Wat '\ 1Sy - 3‘3%‘ S
N Tt —F— +H ) "
7ol R ‘ L Sare S
S R TTHTTE - F ~
N fP oy
h: M4 Terminal S
\%Mj ounting 4 Terminal Screws @ @C 401 g}_s Holes
ACF-6 Screws S
Series Resistor
125,30 30 10 87s1
0510 | ‘ Panel Cutout
' 32:05 | 32+05 32:05 _|_32:05
/‘ ‘ Terminal Caj }
Niii=aa / (Optional) @ ﬁ} ¢
3 e
— ~ 8 & "
— +
0 8 = "
s : 3 3
g &
ACF-8 14 M4 Terminal Screws [ag} 4} ¢»
—IK i W\4-94 5” Holes
gACSrEF\a/c;untlng Series Resistor 2
125,30 3% "% 10021
0510, Panel Cutout
- 32+05 | 32+05
Raudbudol /‘ 32:05 | 32:05
[| o aaMdY Lt 11117,,)50 Terminal Cap
‘ 4 b (Optional) q} $>m
™ %
5 &
3 n
3 9
& )
ACF-10 ™
+ A}M
Panel Cutout
125 30 1 12015
0519 i 50+0.5 50+0.5 i | 50+0.5 50+0.5
e C &+
= Terminal Caj 39 b %
——= |/ (Optional) )4354, | u;:} ) | F
i " T mi T i 3 L3
gz 3 = ol 2 0
> i / E 3
] ¢ N )" b LNy
\’E—E» ﬁ_‘ M4 Terminal Screws @ @ 4-95 %95 Hol
ACF-12n8 N\ 5~ Holes
M3 Mounting Screws
Connection Diagram
For Direct Measurement When Combined With a VT
Power Supply Power Supply
) VT
(6] o §
O O
[e] [e]
AC Voltmeter
AC Voltmeter
Load Load
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Em Wattmeter and Varmeter (electronic Device Type, Time Sharing Calculation Method)

'Model Name| Wattmeter

ECF-6

ECF-8

ECF-10

ECF-12ne

Varmeter RCF-6 RCF-8 RCF-10 RCF-12ns
Specifications
Product Name | Model Name Opaeiing Rating VA Consumption it Weight Note
Principles Voltage Circuit | Current Circuit |  Converter Meters Accessories
ECF-6 Approx. 0.14kg
ECF-8 ) ;;% 22 Hgﬁ 82&2 ERG-3type | Approx.0.16kg | Approx. 0.60kg
1P Wattmeter | ECF-10 EIeFtronlc ) ) Approx. 0.18kg 50-60Hz
Device Type 110V SA Common Use
1.1VA 0.5VA
ECF-12nB 220V 5A 11VA 0.5VA None Approx. 0.67kg
ECF-6 Approx. 0.14kg
ECF-8 A ;;gx 22 1.1VA per phase |0.5VA per phase ERG-3type | Approx.0.16kg | Approx. 0.62kg
3p Wattmeter | ECF-10 Elef:tronlc 1.1VA per phase|0.5VA per phase Approx. 0.18kg 50/60Hz
Device Type 11OV A TIVA haselosVA N Common Use
.1VA per phase|0.5VA per phase
=2 220V 5A 1.1VA per phase |0.5VA per phase None Approx. 0.67kg
ECF-6 Approx. 0.14kg
110/4/3V5A
- . 220% Vo 1.1VA per phase |0.5VA per phase| g o type | Approx. 0.16kg | Approx. 0.65kg
3PAW ECF-10 Electronic } 1.1VA per phase 0.5VA per phase Approx. 0.18kg 50/60Hz
Device Type Common Use
ey ECF12 110/+/3V5A  [1.1VA per phase |0.5VA per phase None Abprox. 0.67k
Ne 220//3V5A  |1.1VA per phase|0.5VA per phase pprox. 0.67kg
RCF-6 Approx. 0.14kg
RCF-8 ectron ;;8& 22 Hxﬁ g-m RRG-3type | Approx.0.16kg | Approx. 060k | 50 or 6okis
RCF-10 ectronic : : Approx. 0.18k P
1P varmeter Device Type pp 9 Specification
110V 5A 1.1VA 0.5VA Required
RCF-12nB 220V 5A 11VA 0.5VA None Approx. 0.67kg
RCF-6 Approx. 0.14kg
110V 5A 1.1VA per phase|0.5VA per phase
= - A .0.16k
ggi?o Electronic 200V5A  |1.1VA per phase|0.5VA per phase| e > VP AEg:gi g 12k§ APProx.0.62kg | 50 or 60Hz
3P Varmeter Device Type S Specification
100V 5A 1.1VA per phase |0.5VA per phase Required
RehZie 220V5A  |1.1VA per phase|0.5VA per phase None Approx. 0.67kg
RCF-6 Approx. 0.14kg
110/Y3V5A  |1.1VA per phase |0.5VA per phase
RCF-8 - - A . 0.16k
3p4W RCF-10 Electronic 220/+/3V5A  |1.1VA per phase |0.5VA per phase RRG-3 type Agz:gi 0 18kg Approx. 0.65kg 50 or 60Hz
Varmeter Device Type — Required
RERia 110/+/3V5A  [1.1VA per phase |0.5VA per phase None Abprox. 0.67k Designation
TIene 220/3V5A | 1.1VA per phase|0.5VA per phase pprox. 0.67kg
Note. [JThe CF-6, 8 and 10 meters do not come with a terminal cap. (Optional)
Specify if required.
ENES
VT and CT Usage Use a 110V5A rating meter combined with VT and CT if the rating above is exceeded.

Measurement Range Value  Select the measurement range from the standard table of wattmeter measurement range chart on P30.

Production Limits of Meter For the production limits of meters, see P31.

Usable Voltage Range Rated voltage within +15%

The standard scale of a varmeter is LEADC_J~0~LAG[_Jkvar.
Note) Pulse meters (0~ [kvar) can also be manufactured. (for zero-left meters, designate LEAD or LAG.)

Varmeter Scale

Meter Wiring 1. You cannot obtain a normal indicator if phase is reversed. Therefore, be sure to check the phase
sequence of the bus and the polarity of VT and CT.
2. For phenomena related to miswiring, see P32.
1P3W Wattmeter 1P3W wattmeters can be manufactured in compliance with the 3P3W wattmeters listed above.

Voltage rated value 1A meters can also be manufactured.

17



Outside Dimensions

12.5 30 111 651 Panel Cutout
510 24105 24205 » o
g‘* Terminal Cap — 24205 | 24%05
HE (Optional) @
¥ 8]
~ ‘M4 REE
&| [~"\Terminal Screws %,
ECF-6 UCF-6 , o
RCF-6 UuCF-6 — LN 404 5° Holes
M3 Mounting Screws
- 125 30 11 ‘ 8747 Panel Cutout
— T — 32405 32405
0.5,110] ‘ - 3205 32405
) e — — gé.é
i 5 . e
‘ Terminal Caj i ?ﬁ\‘
—|f (Optional) ™ Lol
i b g A
s - Terminal Screws 3 3
ECF-8 UCF-8 N &
- - N
reretuers — \ - E— Q} \4-94 '°Holes
M3 Mounting Screws
125 30 11 100¢1
T = Oi 10 32405 3405 Panel Cutout
] {g 32:05 32405
HA—
HE—
(Optional) 9 n
& ]
v/ l o)
HH—\ é P
3 X M4 3 g
s Terminal Screws & &
ECF-10 UCF-10 . =
RCF-10 UuCF-10 P 14 {B {% s
X f f - 4-94 5~ Holes
\ M3 Mounting Screws
125 14 120415 ‘ Panel Cutout
= —— - = 0.5 10
I > } 5005 50205 | ‘ 5005 S0s0s
= f L— Attached Name Plate 3
Wiy 3 | e @ @ __
LAG i/\ " "
A123 4N, A g
s & § | ¢
§ K A B €8] B A %
561809 g g
$ - a
ECF-12n8 UCF-12N8 e © 1S %* %ﬁ_}s 95
RCF-12n8 UuCF-12n8 - TemninalCovey/ - — 9° Holes
M3 Mounting Screws M4Terminal Screws
Accessories
o 9.6 M4 Terminal Screws . 7
ECF-6 ECF-8 ECF-10 ERG-3 models | @ {11 |1 Thisisoneexampleof  1erminal Cover T B
RCF6  RCF-8  RCF-10  RRG-3models | g —1-|{ W | remimiscew postionng. -H-
UCF-6 UCF-8 UCF-10 URG-3 models S B
|
UuCF-6  UuCF-8 UuCF-10 UuRG-3 models | O !
|
3| o S| Y N
= : g
= ! N
|
NP, O O O
Ry I !
y o - - 1
T _ t, _

Case Material: Glass fiber-strengthened PC resin

Terminal Part Material: Glass fiber-strengthened PBT resin

Cover Material: Transparent polycarbonate resin

4 121z05

Din rail mounts can also be manufactured. In such cases, the model name is [ ] RG-3A.
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Connection Diagram

ECF-6 ECF-8 ECF-10

RCF-6 RCF-8 RCF-10 (Electronic device type)

1P Circuit 1P3W Circuit
With CT With VT and CT With CT With VT and CT
1 SOURCE T LOAD  ; SOURCE T LOAD 1 SOURCE (T LOAD ; SOURCE o~ LOAD
2 2 . "2' e ‘ Z' - T ; — ‘
VT ===
O] O IO ’ O] o CJ IO i) ) (0 O [os) (1] [ T 00D
— P P2 L] — T e R L] @DD @DD
+ T e
@, BB @ L0 Bjo. BN
[ —— [ ———
1P Wattmeter 1P Wattmeter
1P Varmeter 1P Varmeter TP3W Wattmeter 1P3W Wattmeter
3P Circuit 3P4W Circuit
With CT With VT and CT With CT With VT and CT
1 _SOURCE o~ LOAD 4 SOURCE o1 LOAD 1 SOURCE . m LoD SOURCE . m LOAD
2 d 2 . 2 CO S (7] 2 CO (7]
3 . 3 T . 3 1 (B 3 [ I o~ (T3
[ R R m[* N I I | 1
‘ il vi2 ‘ | L .MJ MJMj | L
WO [ B0 s ) (8 ) ] L)) 2 ls] (U ] ) 5]
P B o I I EFF?D W'ﬁ'mﬂﬂﬁ?ﬂ
O O (] O V12
(s} Ol O O]
e (e | G s
sl o | © = | o o o el

3P Wattmeter

3P Wattmeter

3P Varmeter 3P Varmeter 3P4W Wattmeter 3P4W Wattmeter
3P4W Varmeter 3P4W Varmeter
ECF-12n8 . .
RCE-12ns (Electronic device type)
ECF-12NB1P RCF-12NB1P ECF-12NB1P3W
1P Wattmeter, 1P Varmeter 1P3W Wattmeter
SOURCE o p CT1 LOAD
SOURCE Jan CT LOAD ,1\1 A
> .
CT2(e o 1L
= o | [00eee
: 1@@@@
P1
PO
P2
ECF-12NB3P RCF-12NB3P ECF-12NB3P4W RCF-12NB3P4W
3P Wattmeter, 3P Varmeter 3P4W Wattmeter, 3P4W Varmeter
SOURCE . CTH LOAD 1, SOURCE > CT1 - LOAD
I ) o,
2 * 3 o CT3| .
3 * N :
CT2 15l 1L 29
L —+—|2L
VT1———— VT2 - "
N DQB@WN A AN AN DRQB@WN
® M 0 0 o 39
730000 il L PEOEO)
52 >2
P3
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M Power Factor Meter (Electronic Device Type, Phase Detection Method)

Model Name| 1P Power Factor Meter and 3P Balanced Power Rate Meter

UCF-6 UCF-8 UCF-10 UCF-12nB
3P Unbalanced Power Factor Meter and 3P4W Power Factor Meter

UuCF-6 UuCF-8 UuCF-10 UuCF-12ns

i VA Consumption Weight
Product Name Model Name Scale Ope@tlng Rating - P - Attached : Note
Principles Voltage Circuit | Current Circuit Converter Meters | Accessories
UCF-6 Approx.0.14kg
UCF-8 ) ;égx 22 ?g xi ggy; URG-3 type | Approx.0.16kg | Approx.0.60kg
1P Power | ycr-10 Electronic : : Approx.0.18kg 50/60Hz
Factor Meter Device Type Common Use
UCF-12n8 ;;g¥ 2: ; xﬁ gg x: None Approx. 042kg
UCF-6 Approx.0.14kg
110V 5A 0.8 VA 0.8VA
3P Balanced | /< Electronic 220V 5A 1.3VA 0.8VA URG3type | Aoprochifa | pron 0ikg 50/60Hz
Power Factor| YSF10 . Approx.0.18kg
proi Device Type 110 5A VA 0.5VA Common Use
UCF-12n8 LEAD LAG 220V 5A JVA 0.5VA None Approx.041kg
UuCF-6 0.5~1~0.5 Approx.0.14kg
3P |UuCF-8 110V5A 0.5VA per phase | 0.8VA perphase| ;o 5 e poprox 0.16kg | Approx, 062k
) Y o= Electronic 220V5A | 1VA per phase |0.8VA per phase App I0'18kg PRIOXBO2Q| 50 or 60Hz
b — e::nc::‘ g Device Type pprox.0.15kg Specification
ower Factor :
required
Meter  |UuCF-12e 110V 5A 1VA per phase |0.5VA per phase None Approx.045kg q
220V 5A 2VA per phase |0.5VA per phase
UuCF-6 Approx.0.14kg
110V 5A 1.5VA per phase | 2VA per phase
3paw UUEF_B Electronic 220V5A | 3VA per phase | 2VA per phase | VURG3 models Qpprox.oqﬁtg Approx.062G | 50 or 60Hz
Power Factor |UUCF-10 Device Type pprox. 0.18kg Required
Meter 110V 5A 1VA per phase |0.5VA per phase Designation
- . N A 047k
RECa 220V 5A 2VA per phase |0.5VA per phase one pPIOXBA

Note. []The CF-6, 8 and 10 meters do not come with a terminal cap. (Optional)
Specify if required.

VT and CT Usage Use a 110V5A rating meter combined with VT and CT if the rating above is exceeded.

Usable Voltage Range Rated voltage within £15%

When circuit voltage is rated under 20% (5A rating: less than 1A), it may not be possible to obtain a normal
indicator.
(Indicates "1" scale if the power is off)

For Small Current

1. You cannot obtain a normal indicator if phase is reversed. Therefore, be sure to check the phase
sequence of the bus and the polarity of VT and CT.
2. For phenomena related to miswiring, see P32.

Meter Wiring

Voltage rated value 1A meters can also be manufactured.
For the production limits of meters, see P18.

Scale Drawing

Outside Dimensions

1

5 '7\\\\\\\{\(;{\\\\\\\\| | H//ﬁ///]/?//////// 5
. \\\\\\\\\\ ////// ////'

LAG

7 9 i 27
5 \\\\\\\\\\\\ m////,//// v

LEAD

LEAD LAG

COS¢p

UuCF-6, 8, 10

COS¢p

UuCF-12NB
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Connection Diagram

UCF-6 UCF-8 UCF-10

UUCF-6 UuCF-8 UuCF-10 (Electronic device type)

M vvvaik OQ3A@WN
7 e

P3

1P Circuit 3P Balanced Circuit
With CT With VT and CT With CT With VT and CT
1 _SOURCE o~ LOAD 1 _SOURCE o~ T LOAD 1_SOURCE Navatdl LOAD  ; SOURCE Navatdl LOAD
2 d 2 ° 2 ° 2 1 °
. : —
\ VT
SEDDDD s) ] ] ] 0 O] Os] o LI ]I ' Os) (o O] L] 0 O
— P R L — P R ] DDD DDD
+ — +
O T O| O f O]
G oeo | 0T oeo Gy) Lomo {5 [ ooo
1P Power Factor Meter 1P Power Factor Meter = = © =
3P Balanced Power Rate Meter 3P Balanced Power Rate Meter
3P Unbalanced Circuit 3P4W Circuit
With CT With VT and CT With CT With VT and CT
1 SOURCE o~ (T LOAD ; SOURCE el LOAD SOURCE . lax] LOAD SOURCE . T L0AD
) g 5 0 ; D . [@F) ; D . M
3 @ 3 T @ 3 - % e ‘m 3 - I ‘cn
‘ . Ll N I ]
HIIRIRIEEE r 1 Tos) iU 0 033l B [is) (0 (8] (2] s) G| o) {[38] ] (28] 2] 3] ]
@DD EDD DDD i DDD
SN SN 5 © 5 o
+ +
4y) Lomo 16y Coeo | G Laso [§) oo
is] O s} O] 19 (e o (e
3P Unbalanced Power Factor Meter 3P Unbalanced Power Factor Meter 3P4W Power Factor Meter 3P4W Power Factor Meter
UCF-12n8 . .
UUCF-12n8 (Electronic device type)
UCF-12NB1P UCF-12NB3P
1P Power Factor Meter 3P Balanced Power Rate Meter
. SOURCE . CT1 LOAD
SOURCE o CT1 LOAD ‘-', )
1L
i 15
_ VT —
2
P3
UuCF-12NB3P UuCF-12NB3P4W
3P Unbalanced Power Factor Meter 3P4W Power Factor Meter
1 SOURCE . CT1 LOAD
_SOURCE o a CT1 LOAD ) . oA A _CT2
i A 3 AN CT3 8
3 . N .
7 o 25
CT2 1S 1L L1 2L

15

"= DREO®
‘ 56060

P2

P3
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M Frequency Meter (Electronic Device Type, Differential Method)

Model Name| FCF-6 FCF-8 FCF-10 FCF-12ns

FCF-6 FCF-8 FCF-10 FCF-12NB
Scale Rated Voltage
VA Consumption|  Converter  |VA Consumption| Converter [VAConsumption| Converter |VA Consumption| Converter
110V 1VA 1VA 1VA TVA
45~55Hz 220V 2VA 2VA 2VA 2VA
55~65Hz 1ov VA Built-in 1VA Built-in VA Built-in VA Built-in

220V 2VA 2VA 2VA 2VA

110V 1VA 1VA 1VA TVA

45~65Hz 220V 2VA 2VA 2VA 2VA
Weight Approx. 0.21kg Approx. 0.23kg Approx. 0.25kg Approx. 0.4kg

Usable Voltage Range Rated voltage within +15%

Using VT

Note. Terminal cap is not included. (Optional)
Specify if required.

Use a 110V rating meter combined with VT if the circuit voltage exceeds the rated voltage above.

Note) Preliminary status of intrinsic error testing time: five minutes

Scales outside those displayed above can also be manufactured.
(However this is limited to between approximately 40Hz and 10kHz.)

Model Name e e 45~55Hz 55~65Hz 45~65Hz
50 60 o
50 60
:zg:z-g 45\\\\\\\\\~|4I/I/////;5 55\\\\\\\\\~|\I/I//////65 45\\\\\\\\\~|4////,///35
FCF-10
Hz Hz Hz
Mechanical zero-point
48 SIU 52 58 6|0 62 0 5|5 60
er 45\f6\\\\\\\~ 4!//////5‘/1/55 55\55\\\\\\\\ 4!//,///6‘/‘55 45\\\\\\\\\~ 4/////,//35
-12n8 . . .
Hz Hz Hz
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FCF-6

utside Dimensions

0519,

(Optional)

M4 Terminal Screws

" \ M3 Mounting Screws 4

o
I
S

26+05

601

22+05

Panel Cutout

24%05 | 2405

o5

X

ﬂ}z 2+0.5 26+0.

)

Ny

&

5

\_4-P4 " Holes

Load

125 30 40 1141 871 Panel Cutout
} 32405 32:05 |
—— 0510 | 32#05 32205
60 |
53t Vit e
(Optional) / %
o
,,,,, [
~ _ A
P ’ 5 s
g ‘ 2
FCF-8 M4 Terminal Screws N
*EB? 19 4 B, o
— M3 Mounting Screws‘ 4945 Holes
125 30 40 11! 1004
o 5 10 ‘ 3205 32:05 Panel Cutout
Jiis g Q} 32:05 3205
o=
HE-
(Optional) é;, é’:
o o
m m
) £
m 6]
(o]
8 0
s 3 ) %
FCF-10 & M4 Terminal Screws gl ”
R 14 @ B o e
M3 Mounting Screws
125 325 40 M=
Panel Cutout
— — 05 |10
o ™ | 5005 5005
62
56 \\5{3\\ I‘/,/// 64 1 25
e Y B —
i Hz (Optional) - g
| 3 s
| rovoxeix: < S
N A | K ]
~ ; - % p
g f . .
. . 3 3
N M4 Terminal Screws " N Il
FCF-12n8 % ABSResin | 14 —
— \4-95 7 Holes
M3 Mounting Screws
Connection Diagram
Rated Voltage When Combined With a VT
Power Supply Power Supply
VT
(6] o g
O O
[e] [e]
Frequency Meter Frequency Meter
Load
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Shunt

Outside

Dimensions

Rated voltage drop 60mV
However, 100mV may occur

for the M-2A model.

Less than 5A to M-2A Model
Weight: Approx. 100g

2-94.5 Holes

One-touch Installation Terminal Cover,

4-M3.5 screws

Rating Shunt Model Name Notes
Less than 5A M-2A
Continuous rating 100%
5A to less than 50A S-10A
50A~250A S-8A
Continuous rating 80%
300A~5000A S-8

5 to Less than 50A S-10A Model
50 to 250A S-8A Model

1

69:1

150205

o

$

N

Po
K

2-95.5 Holes, 11 Countersunk Depth 6

Current Terminal
Voltage Terminal 2-M5 Screw

Current Rating

Current Terminal

5~50A 2-M6 pan head screws
60~75A 2-M6 hexagonal bolts
100~250A  |2-M8 hexagonal bolts

(Transparent Polycarbonate Plate) " [ ‘ ‘ £
"; | ! T
3 ] 17k
i i
Name Plate
3 H H1 C Weight
5~100A 26 10 20 Approx. 0.19kg
150A 31 15 22 Approx. 0.27kg
+ 200~250A | 335 | 175 22 Approx. 0.32kg
=
300A to 750A S-8 Model 1000A to 3000A S-8 Model
B+1
| B
BEEES v
I
W .
| —jor =Y+
F 2-M5 Terminal Screws F
I
A 2-M5
Terminal Screws
EY )
I | ‘
‘ \
7‘H>Na + Fir '
1 HH H -Namd Plate} [a) w
G*04 - LT _ l t
L
A B C|D|E|F|G J Terminal Screws Weight A B C D | E | F | G |Terminal Screws Weight
300A | 140 110 |32{22|10|30|60|M5Tapping| M 8x 60 Approx. 0.5kg 1000A 200 150 75 |40[15|55[40| M12x60 Approx. 2.2kg
400A | 140 110 |32(22|10(30|60 ! M8 x 60 ! 1500A 230 170 85 |55]/16(65(45| M12x60 Approx. 4kg
500A | 165 125 |46|30(12|40|67 [M6 Tapping| M 12X 60 Approx. 1kg 2000A 230 170 110 |55|16|65|60| M12x60 Approx. 5kg
600A | 165 125 |46(30(12]40|67 " M12x60 “ 2500A 254 198 110 |70(23|64|60| M12x90 Approx. 6.5kg
750A | 190 140 |65[40(15|50 M 12 x 60 Approx. 2kg 3000A 254 198 110 |70(23|64|60| M12x90 Approx. 8kg
4000A S-8 Model weight: Approx. 21kg 5000A S-8 Model weight: Approx. 22kg
355 355
60:05 185 60:05 185
35,30, 55 35,30, 55
Il Il
I I
1® @ | ® © 1® © | ® ©
ol g ‘ o & ‘
B G| ——— - Q=& —-—- — B b — - — - Q=& —-—- —
~ I ~ I
He © \ © © He © \ © ©
CunentTerminal&-MlZBo\tsi Voltage Terminal 2-M5 Screws Current Terminal 8-M12 Bolts i Voltage Terminal 2-M5 Screws
' ' 30
ﬂ% [
I | ;A [ -
j 1
g o e e =
8 21“‘7“4]777[*»”7 ‘_M:Tli ‘E 21“‘7“4] T ‘F‘* i } 77\\:” 777“ H’ - 8
1 I 1 I ; M T
i} ‘ v ‘ i

Connection Bus Example (4x Copper Bars: W\d(h 150, Depth 10)

Rated Voltage Drop Tolerance: +1.0%

f
Connection Bus Example (4x Copper Bars: Width 150, Depth 10)

Rated Voltage Drop Tolerance: +1.0%
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M-1 Model
Weight: Approx. 20g

M-2A Model
Weight: Approx. 100g

7
° 50
eries -
- .
o il
Resistor A EE— \
2lgl ==——F— Plate- - — - - One-touch Installation Terminal Cover
& . (Transparent Polycarbonate Plate) 2-M3.5 screws
AMP Fastening Terminal
] W ( (187-Series Tab Brass Plate) m’7W
Outside Keman |
° ° . ‘ Namé‘ Plate ‘
Dimensions * 3‘ |
©f | i L ‘
T — |
i FComalnl‘ng;STEsE)Resm m‘t’!—'—&—f ki ‘i‘ !
M-2B Model M-3 Model M-4A Model (M-4B Model)
Weight: Approx. 0.15kg Weight: Approx. 0.15kg Weight: Approx. 0.3kg
14 ‘;Z; (¢] H [
9\0 ‘ Name|Plate ~
I ! ™ [ S Y h
| : m H -4 b
o L& 8l @%—@L ————— &- o | o
| \ 130 |
‘ 2-P4.5 Holes : 147+1 !
I I 3-M4 Screws 164
o] 3-M5 Terminal Screws
T I | 7
® 1 ® - _pfi_p . e
=3 Name Plate T [

ol

Note) There are 2 terminals on the M-2B, M-3 and M-4A series

resistors for the moving-iron type AC voltmeters.

435

Dimensi

1(81)

5

i

001118

ons indicated in parentheses () are for the M-4B model.

.
7

M-6 Model
Weight: Approx. 0.8kg

160
100 | 4-95 Holes
% 75R 5,
\ | Ed
Ea 1 :
®
A &
@ E M
. .

@

M5 Terminal Screws

Clamped Terminal gng‘l Screws 0
& \dh

0

:
=z

i
:
3
m
:
6

10
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Flexible Shaft Outside Dimensions (A)

Flexible Coupling Outside Dimensions (B)
Compatible generators: TSH, TFH

Compatible generators: TSH, TFH

22 9 2-M6 screws 9
e A £
T m
) 1 I " I
s i ik
| g L_aln__ |
4| | e, M T e
- | Ed
3 ‘ ‘L 5|e [ 4 777777 «‘7 -
25 53 42
T \ AN
1120% 185\ | 122\ 185
U
Note) *The marked dimensions are for the standard model. 49.2
This product can also be manufactured in the specified dimensions. 105

Rubber Spider
Flexible Couplin

Connection Diagram

Outside Dimensions of Accessory

M-2A Series Resistor
For a Built-in Series Resistor

With M-2A Series Resistor
(CCF-6, 8,10, 12N) (CCF-5)
Generator Resistor for Sensitivity Adjustment Generator M2A
TG !

30

TG

/&2- 94.5 Holes

4-M3.5 Screws

One-touch Installation Terminal Cover ‘
(Transparent Polycarbonate Plate)

/
Resistor for Sensitivity
Adjustment

@
o

Tachometer

Tachometer

Namé Plate

448

bl
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Standard Table of Wattmeter Measurement Range

This standards chart is a resource for determining the measurement range values of wattmeters and varmeters, so 3P wattmeter
standards are indicated.

Line Voltage 110V 220V 440V 3300V 6600V
VT Ratio 440V/110V 3300V/110V 6600V/110V
Intrinsic Power| 25 750 1.25 15 625 750 TkW 625 kW
alue Or Or kW Or Or 2kw Or Or 1kW | 667W | 833W Or Or 833W Or
CT Ratio 667W | 833W 1.33kW | 1.67kW 667W | 833 W 1.11kW | 667 W 1.11kW
5A/5A — | 750W TKW | 1.2kW | 1.5kw 2kW | 25kwW 3kW | 4kW | 20kw | 25kW | 30kW | 40kwW | 50kW | 60kw
7.5A/5A TkW | 1.2kW | 15kw 2kW | 25kw 3KW | 4kw 5kW | 6kW | 30kw | 40kW | 50kW | 60kW | 75kW | 100kw
10A/5A 12kW | 1.5kw 2kW | 25kw | 3kw 4kW | 5kwW 6kwW | 8kW | 40kw | 50kW | 60kW | 80KW | 100kW | 120kw
15A/5A 2kW | 25kw 3kW | 4kw | 5kw 6kW | 8kW | 10kW | 12kW | 60kW | 75kW | 100kW | 120kW | 150kW | 200 kW
20A/5A 2.5 kW 3kw 4kW 5kW | 6kw 8kW | 10kW | 12kwW | (16kW) | 80kW | 100kW | 120kW | 150kW | 200 kW | (240kW)
30A/5A 4kW 5kw 6kW |  8KkW | 10kW | 12kW | 15kW | 20kW | (24kW) | 120kW | 150kW | 200kW | (240kW) | 300 kW | 400 kW
40A/5A 5kw 6 kw 8kW | 10kW | 12kW | (16kW) | 20kW | (24kW) | (32kW) | (160kW) | 200 kW | (240kwW) | 300 kW | 400 kW | (480kw)
50A/5A — | 75kW | 10kW | 12kW | 15kW | 20kW | 25kW | 30kW | 40kW | 200kW | 250kW | 300kW | 400kW | 500 kW | 600 kW
75A/5A 10kW | 12kW | 15kW | 20kW | 25kW | 30kW | 40kW | 50kW | 60kW | 300kW | 400kW | 500kW | 600kW | 750kW | 1MW
100A/5A 12kW | 15kW | 20kw | 25kW | 30kW | 40kwW | 50kW | 60kW | 80kW | 400kW | 500kW | 600kW | 800kW | 1MW | 12 MW
150A/5A 20kW | 25kW | 30kW | 40kw | 50kW | 60kW | 80kW | 100kW | 120kW | 600kW | 750kW | 1MW | 12MW | 1.5 MW 2MW
200A/5A 25kW | 30kw | 40kW | 50kwW | 60kW | 80KW | 100kW | 120kW | (160kW) | 800KkW | 1MW | 12MW | 1.5MW | 2MW | (24MW)
300A/5A 40kW | 50kW | 60kW | 80kW | 100kW | 120kW |150kW | 200kW | (240kW) | T2MW | 15MW | 2MW | (24MW) | 3MW 4MW
400A/5A 50kW | 60kW | 80kW | 100kW | 120kW | (160kW) | 200kW | (240kW) | (320kW) |(1.6MW) | 2MW | 24MW) | 3MW | 4MW | (48MW)
500A/5A —— | 75kW | 100kW | 120kW | 150kW | 200kW | 250kW | 300 kW | 400 kw 2MW | 25MW | 3MW | 4MW | 5MW 6MW
750A/5A 100kW | 120kW | 150kW | 200kW | 250kW | 300kW | 400kW | 500kW | 600kW | 3MW | 4MW | 5MW | 6MW | 75MW | 10MW
1000A/5A 120kW | 150kW | 200kW | 250kW | 300kW | 400kW | 500kW | 600kW | 800KW | 4MW | 5MW | 6MW | 8MW | 10MW | 12MW
1500A/5A 200kW | 250kW | 300kW | 400kW | 500kW | 600kW | 800kW | 1MW |12MW | 6MW | 7Z5MW | 10MW | 12MW | 15MW | 20MW
2000A/5A 250kW | 300kW | 400kW | 500kW | 600kW | 800kW | TMW | 12MW | (16MW) | 8MW | TOMW | 12MW | 15MW | 20MW | (24MW)
3000A/5A 400kW | 500kW | 600kW | 800KW | 1MW | 12MW | 1.5 MW 2MW | (24MW) | 12MW | 15MW | 20MW | (24MW) | 30MW | 40MW

Note) Numerical values inside parentheses indicate values that deviate from JIS standards, but can be manufactured.

Using the Above Chart

[1] For 3P wattmeters, 3P4W wattmeters and 1P3W wattmeters, the measurement range values are displayed in the voltage
ratios (VT ratio differences) and CT ratio differences indicated above. (There are three types defined for the same VT and CT
ratios. Choose the appropriate type.)

(E.g.) For a VT:3300V/110V, CT: 100A/5A 3P wattmeter...select the appropriate one from 400kW, 500kW or 600kW above.

[2] For 1P wattmeters, 3P varmeters, and 3P4W varmeters, the values displayed above are multiplied by 1/2, and are
multiplied by 1/4 for 1P varmeters.
Note 1) For varmeters, read kW units as kvar.
The scale is LEAD[] - 0 - LAG[ Jkvar.
(E.g.) With VT: 3300/110V, CT: 100A/5A 3P Varmeter

..LEAD 250 - 0 - LAG 250kvar or LEAD 300 - 0 - LAG 300kvar
(500x1/2) (500x1/2) (600x1/2) (600x1/2)

Note 2) For 3P varmeters or 3P4W varmeters with zero left meters, follow the values as displayed above, and for 1P
varmeters with zero left meters, the values in the table above are multiplied by 1/2.
[3] If the CT ratio exceeds the range listed above, (for example, VT: 3300V/110V, CT: 5000A/5A 3P wattmeter) select a value from the CT:
500A/5A row (2 MW, 2.5 MW, 3 MW) and multiply it by 10.
Note) In the situation above, scale indicators are 20MW, 25MW and 30MW. (It is preferable that the highest 3 digits of scales
are displayed)

[4] If CT ratios do not correspond with those indicated above (for example, CT: 60A/5A), use the calculation chart below to
acquire the measurement range, then choose from among them the value with the best ending number.

\ Measurement Range = Intrinsic Power X VT Ratio X CT Ratio \

Note) Select a value indicated below from the intrinsic power value in the above calculation chart. However, intrinsic
power values vary depending on meter type. Use the multiplier indicated below to calculate the value.

Meter Types Multiplier
3P Wattmeters, 3P4W Wattmeters, 1P3W Wattmeters 1
1P Wattmeters, 3P varmeters and 3P4W varmeters 1/2 (1 for varmeters with zero left meters)
1P Varmeter 1/4 (1/2 for zero left meters)

E.g. For a VT3300V/110V, CT: 60A/5A 3P wattmeter
Measurement range = (667W, 833W, 1kW or 1.11kW) x 3300/ 110 x 60/ 5
= 240kW, 300kW, 360kW or 400kW.

[5] Valuesof 1,1.2,1.5,2,25,3,4,5,6,7.5 or 8, or integers that are multiples of those 10 values are preferable selections for the
upper range scale value. (JIS standards)
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[5] Even when using a CT of 1A for the secondary current, the measurement range value is as indicated on the left (selection
standards chart).
Note) If CT ratios do not correspond (for example, CT: 60A/1A) with those indicated to the left (selection standards chart),
follow calculation chart [4] below to calculate the measurement range value. However, intrinsic power values vary
depending on meter type. Use the multiplier indicated below to calculate.

Multiplier
1/5

Meter Types

3P Wattmeters, 3P4W Wattmeters, 1P3W Wattmeters

1P Wattmeters, 3P varmeters and 3P4W varmeters 1/10 (1/5 for varmeters with zero left meters)

1P Varmeter 1/20 (1/10 for zero left meters)

(E.g.) With VT: 440V/110V, CT: 60A/1A 1P Wattmeter

Measurement Range Value = {(625W, 667W, 750W, 833W or 1kW) x 1/10} x 440/ 110x 60/ 1
= 15kW, 16kW, 18kW, 20kW or 24kW. Select 15kW or 20kW.

Production Limits of Meters (Wattmeter, Varmeter)

The production range of wattmeters and varmeters can be manufactured according to the indicated range of intrinsic power values in
the calculation chart below.

. Measurement Range Value (W)
Intrinsic Power Value (W) = - -
VT ratio x CT ratio
Product Name Rating Production Range
110V 5A 300 ~ 625 W(var)
1P Wattmeter, 1P Varmeter 220V 5A 600 ~ 1250 (var)
3P Wattmeter, 3P varmeters 110V 5A 500 ~ 1250 W(var)
1P3W Wattmeter 220V 5A 1000 ~ 2500 W(var)
3P4W Wattmeter 110/v3A 5A 500 ~ 1250 W(var)
3P4W Varmeter 220/+/3V 5A 1000 ~ 2500 W(var)

Note) The meter production range for using a CT of 1A for the secondary current is the value indicated on the left multiplied by 1/5.
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Wattmeter, Power Factor Meter Misconnection Types and Phenomena

When using a measuring circuit with VT, CT for
wattmeters, power factor meters, etc., a complete

‘ Correct connection ‘

review will often show that a misconnection due to the
location where installation is applied is often the cause
of indicating meter failure. There is only one kind of

Wattmeter (Electronic Device Type)
Power Factor Meter (Electronic Device Type)

correct connection, but there are many cases which 1SOURCE A Sl L)
result in misconnection. Reference the figures below for 3 o

examples of particularly common examples of cr

misconnection phenomena. S o

(Check the phase sequence first and set the correct VT1——— VT2 @@@@@

phase sequence.) @ @

Wattmeter, normal time - largest scale point indicated

Power Factor Meter, normal time - when power factor "1" is indicated
(or normal power factor)

Misconnection

(1) CT polarity is incorrect. CT1
.SOURCE K L LOAD . SOURCE . cn LOAD
5 [} ok >
CT2

Wattmeter Zero point indicated (no shift)

K\&  Shifts completely to the -LEAD side of CT+.

Power Factor Meter g, pifys completely to the -LAG side of CT.

(2) CT is misplaced. (3) VT polarity is altered.

. LOAD SOURCE oo CT1 LOAD

WN) =
WN —

cT2

VT2 @

Zero point indicated

i i 1 T H H - [0}
Wattmeter (f there is a shift to the extent of -2 or 3%) Zero point indicated (if there is a shift to the extent of -0.5%)
Indicates power factor "1"
Power Factor ] P o VT2'QW-LEAD side indicates 0.65 points
Meter (even if the power factor of the electrical circuit changes)
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Notice for New JIS Mark Products

Meters bearing the new JIS mark are guaranteed for use in the conditions described below.

Adhere to the following precautionary conditions when installing meters.
- The following are general conditions for the installation environment of meters.
(1) Use in an indoor environment
2) Measurement category of the measurement circuit: ||
3) Pollution level: 2
4)
)

5) Temperature range: from 5 to 40°C

(
(
(4) Installation height: 2000m or lower

(

(6) Highest relative humidity until 31°C: 80%. At 40°C it should be directly reduced to a general humidity of 50%
The following installation conditions are in accordance with provisions JIS C 1102-1:2007 (direct acting electrical
indicating instruments) and JIS C 1010-1:2005 (Safety requirements for electrical equipment for measurement,
control, and laboratory use ). (Although products that operate in environments comprising of a wide variety of
humidity and temperature can be found in our company's catalog, the acceptable range of temperature and
humidity for safe usage is as prescribed above.)

- In order to assess compatibility requirements for the security of panel attachments for meters, assessments are
made assuming the user is standing in front of the attached panel. For this reason, the inside of installed panels
(parts of distribution boards, etc.) are excluded from general maintenance because it is assumed they are only
handled by persons who have specialized knowledge.

When installing panels for meters, make sure internal parts cannot be touched by general users. Furthermore,

product fuses should be installed by a person who has undergone sufficient training, and the necessary

consideration should be given to safety such as inserting fuses into voltage circuits.
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Special Anti-electric Resin Applied to Cover

M Precautions for Handling Meters

Be sure to note the following when handling, as the meters in the CF Series are made from new materials.

« Avoid high temperature locations (60°C
or over) because the plastic cover and
base of the meter are easily affected by
heat.

terminals.

* Do not apply solder directly to meter

Also, be sure not to solder the case when
soldering connections.

* The case may be damaged through
contact with chemicals (paint
thinner, benzine, alcohol, etc.).

* The following points apply to the special anti-electric resin that has

been applied to the cover.

1) Remove dirt from the surface of the cover by gently wiping it with
a damp towel or leather.

2) Do not use alcohol, paint thinner, benzine or other such liquids
that contain these chemicals to wipe the surface of the cover.

3) Do not use polishing silicone, silicone cloth, or any other
silicone-based cleaning agent to clean the surface of the cover.

4) Do not store the meter by wrapping it in newspaper or other

paper products.
(Wrapping products in a hygroscopic material causes faster degradation.)

* Apply a commercially available anti-static finish if the anti-static finish
is no longer effective.
If the anti-static finish is no longer effective, even the slightest touch can cause
the indicator to move, resulting in incorrect readings. The effectiveness of the
anti-static finish may be negatively affected when the humidity is particularly
low, such as during the dry periods in winter.

* The following anti-static agents can be applied easily.
O Riverson No. 30 with applicator (made by Tokyo Yakuhin Kakosei)
O Anti-Sta #80S spray-type (made by Tanaka Chemical Laboratory)

B Specified Items when Ordering Direct Acting Electrical Indicating Instrument

1. Pointer shape...
a. Standard pointer: Cannot be specified
b. Rod pointer or knife shape pointer:

5. Scale...

a. Same scale as measurement range
values inherent to meter

6. List of Results:
500 yen per set if required.
Delivery specifications:

Specification required

2. Mounting posture

a. Vertical (| ): Cannot be specified
b. Horizontal (—,) Diagonal (/):
Specification required

3. Cover color

1. Black: Cannot be specified
b.7.5BG 4/1.5: Specification required

4. Measurement Range Value...

a. Measurement range values for standard
table

b. Measurement range values for
non-standard

b. Scale that differs from measurement
range values
c. Recommended External Scale Division
d. Single scale double printing
Double scale double printing
e. Unit Symbol
UA mA A V kv W
kW MW cos¥ kvar Hz
rom  m/min  kPa etc.
f. Color display (No. of colors, color band)

Only available in red,
C green and yellow. ]

1500 yen for up to 5 sets if required.
300 yen for each additional set.
Joint inspection:
Separate quote.
7. Others...
a. Change class
b. Special conditions such as temperature,
humidity, atmosphere, vibration, etc.
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~Promotion of Environmental Issues~
Our company is fully committed to not using hazardous materials in

our products.

All of our main products are manufactured without the use of the six
hazardous materials prescribed in the RoHS directives.

Please consult us about the compatibility of each product.

Products that comply with the RoHS directives are distinguished by
a label containing the "Ro" mark.

Safety Precautions

@ Only allow this product to be handled by people with
sufficient knowledge and skill to ensure proper use.

@ Carefully review any connection diagrams before soldering
to ensure correctly soldered connections.
@ Fully tighten screws. Loose screws may cause overheating

or burnout.
Mount the terminal cover after completing connections.

@ Do not use if the specified rating is exceeded. Doing so may
lead to malfunction or injury.
@ Do not touch live parts of the product. Disconnect circuits

during maintenance or inspections.

1ISO 9001 Registration No. JSAQ 1492

VR E ) VA S|

[ ] Main Office Shimoshinjo 3-chome 10-ban 17-go, Higashi Yodogawa Ward, Osaka City, 533-0021
O Sales Department TEL 06 (6329) 2441 FAX 06 (6328) 4112
D Tokyo Office Shin Yoshida Higashi 8-chome, 47-ban 27-go, Kohoku Ward, Yokohama City, 223-0058
TEL 045 (542) 8201~3 FAX 045 (541) 3989
] Nagoya Office Nagoya SI Bld. Nishiki 1-chome 7-ban 32-go, Naka Ward, Nagoya City, 460-0003
TEL 052 (219) 7780 FAX 052 (219) 7781
(W Homepage http://www.toyokeiki.co.jp
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