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|:| Overview and Features

High Reliability and Abundant
Product Line-up
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Electric Indicators

Rectangular indicators Wide-angle indicators
Series
Y-2N Series Y-N Series L-N Series
Type Y-206N Y-208N Y-210N Y-8N Y-10N Y-12N L-80N
Size (mm) 64X60 85X75 100X85 82X82 102X102 122X122
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AC voltmeters
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Wattmeters 20 | |
kvar P kvar kvar
kvar var
Varmeters [\ D
cos¢ cosd cos¢ cos¢
cos
Power factor meters [\ LES ¢ | |
Hz H Hz Hz
Hz Z
Frequency meters [\ =
% % % % % %
Receiving indicators |\ °
Depth dimension: 100mm or less Equipped with isolation barrier and terminal cover
The isolation barrier and terminal cover reinforce isolation between terminals and protect
100mmorless v _oN series/Y-N Series/L-N Series conducting parts, thus preventing accidents and realizing improved safety.
YR-UN Series | Q
ME Series/LE Series
DE Series

100mm or less for all products

Enables downsizing (thinning)
of panel and effective use of
panel interior.
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Symbol details

- Depth dimension: 100mm or less - Equipped with isolation barrier and
| | | | - Equipped with isolation barrier and | | terminal cover
CEEEEE) terminal cover

11— - Easy mounting and wiring

(Mechanical Indicators)
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Demand meters/Demand

Indicators with changeover switch meter relays Meter relays Bar-shaped Indicators
YR-UN Series LB-N Series F-N Series
Y-210MRN | L-11MRN
YR-8UN YR-10UN | YR-12UN LB-8N LB-11N F-210N F-213N F-215N F-217N
82X99 102X119 122X139 80X80 110X110 100X83 110X110 100X30 130X36 150X40 170X42
V @
LA] LA
Various indicators for diverse applications
r 1 r 1 r
[v] | V) @
r 1 r 1 r
—— - With maximum and minimum pointers
[ ] |(iow) 3 [
1 {
kvar ‘
- Synchroscopes - Earth leakage
detectors
0]
cos¢ ‘ /2 & %‘%
@ ®
L
- Dual-element
indicators
(% ] N
Easy mounting and wiring Easy-to-read scales

Scales are bright and easy-to-read, allowing them to perform their

Mounting screws essential functions.

Two-screw mounting

Terminal screw

Self-lifting screw
with washer

With tip guide

e |5
Nut with disc spring I_Il | Q Q




|:| Safety Precautions

Please follow the following precautions when using Mitsubishi Electric products and be sure to carefully read the explanations
regarding safety precautions in the boxes marked “Caution.” In addition, ensure that any stickers or other items with relevant safety
information are delivered to the final user.
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1. Precautions concerning usage environment and usage conditions
(1) Do not use in the following locations. Use in such locations may lead to malfunction or reduced service life.
- Locations where the ambient temperature is outside the range of -5 to +50°C.
- Locations where the average daily temperature exceeds 35°C.
- Locations where condensation or relative humidity is less than 30% or more than 70% (85% for electronic indicators).

¥¢ Moisture-proof treatment is available for high-humidity environments for some electrical indicator models. See page 10

of this catalog or contact a Mitsubishi Electric representative for details.
- Locations with excessive dust, corrosive gas, salinity, or oil fumes.

* Corrosive gases include sulfur dioxide, ammonia, hydrogen sulfide and other gases that corrode metal, plastic and other
materials.

Y¢ Supplementary anti-corrosion treatment is available for special environments for some electrical indicators. See page 10
of this catalog or contact a Mitsubishi Electric representative for details.

- Locations where indicators are subject to excessive vibration or shock.

Y& When used in a location subject to excessive vibration, moving parts may resonate and this may cause error and
fluctuation of indicated values. In such cases, apply anti-vibration measures to the installed panel or change the
installation location.

- Locations directly exposed to rain, water drops, ultraviolet rays, or sunlight.
- Locations at an altitude of 2000m or more for electric indicators or 1000m or more for electronic indicators.
- Locations with excessive external noise or radio waves.
- Locations where a large amount of static electricity is generated.
- Locations where there is a high level of waveform distortion or high-frequency waves caused by harmonic/thyristor circuits or
other means.
(2) Please consult a Mitsubishi Electric representative regarding the use of indicators for any of the following facilities.
- Nuclear power plants, medical devices, military facilities, airplanes or vehicles.
(3) The products in this catalog are not certified indicators.
They do not comply with the mandatory specifications for electrical meters as specified in the Measurement Act of Japan.

2. Mounting precautions
Please pay attention to the following items during installation.
For safety reasons, installation should only be performed by a professional electrical wiring technician.
- Mount the electrical indicators on metal panels.
- Mount on the panel in such a way that ensures the electrical indicator terminals and charged parts cannot be touched
accidently by an operator.
- Install the special accessories for T-100 and T-150 inside the panel. In addition, install them so that it is ensured the
accessories cannot be touched accidently by an operator.
- The screws for mounting onto the panel must be tightened by appropriate tools at torques appropriate for the screw size.
* Recommended tightening torques M3 screws: 0.48~0.98N-m
M4 screws: 0.98~1.47N-m
M5 screws: 1.47~1.96N-m

3. Connection precautions
Please pay attention to the following items when making connections.
For safety reasons, installation should only be performed by a professional electrical wiring technician.
- The metal panel must be grounded.
- Before using a voltmeter when connecting to a main power-supply circuit, make sure that an appropriate exterior fuse is
installed.
- Indicators that require an auxiliary power supply must not be directly connected to/use a main power supply. For these
indicators, use a power supply that is isolated from the main power supply circuit via a voltage transformer or other means.



=
- Varmeters and power factor meters will not operate correctly with a reverse phase sequence. Use with the correct phase z %
sequence. g: %
- Grounding of the secondary side of an instrument voltage transformer or current transformer is not necessary for low-voltage %P
circuits. 3
- Connections must be made correctly as shown in the connection diagrams of the catalog. Inappropriate
connection and installation may cause equipment burnout, fire or leakage of electricity.
- For connection, use crimp terminals suited for the electrical quantity and terminal size.
- Make sure to use the terminal screws supplied with the product.
- The terminal screws must be tightened by appropriate tools at torques appropriate for the screw size.
Failure to do so may cause overheating, equipment burnout or fire.
* Recommended tightening torques M4 screws: 0.98~1.47N-m
M5 screws: 1.47~1.96N-m
A - Do not perform connection work with live wires.
CAUTION Dangers include electrical shock, electrical burns, equipment burnout and fire.

- For safety, make sure to attach the terminal cover.

- Indicators combined with a current transformer (CT) must be correctly connected to the CT secondary-side
signal. Incorrect connection or opening of the secondary side of the CT will generate high voltage on the
secondary side of the CT, which may lead to CT failure, scorching or a fire.

- Indicators combined with a voltage transformer (VT) must be correctly connected to the secondary side of
the VT. Incorrect connection or short-circuiting of the secondary side of the VT will cause a large overcurrent
to flow through the secondary winding of the VT, leading to scorching of the secondary winding and VT
failure, scorching or a fire.

4. Precautions concerning preparation before use

Please read the following carefully before use.

(1) Transportation
Be sure to prevent the indicators from vibration or shock as much as possible during transportation.
In situations where it is possible that indicators will be subject to excessive vibration or shock, remove the indicator from the
panel before transportation.
When the indicators are received, check the indicators for any abnormalities in appearance or operation that may have been
caused as a result of excessive vibration or shock during transportation.

(2) Check the product name and rating
As a precautionary measure, check the product name and rating (e.g., voltage, current, frequency, phase-wire) before use.

(3) Adjustment
If an indication corresponding to an input is to be adjusted in an indicator with a built-in adjustment resistor such as a DC
ammeter or receiving indicator, perform adjustment without applying excessive force to the adjuster. Otherwise, the adjuster
may break.
Additionally, avoid using the adjuster under normal circumstances.

(4) Insulation resistance test and voltage test
Please read the following carefully before performing an insulation resistance test or voltage test. Not doing so may cause
indicator failure.

- When performing an insulation resistance or voltage test between 1) an electrical circuit and an outer
casing, or 2) a voltage circuit and a current circuit, short-circuit the input terminals in both the current and
voltage circuits. Not doing so may cause the indicator to malfunction.

A - The applied voltage for the voltage test varies according to the indicator model. Please note the voltages

indicated in this catalog.

CAUTION | . For the applied voltage of the impulse withstand test, apply a 1.2X50us standard lightning impulse voltage
waveform with a full wave voltage of 5kV six times or less.

- Be careful of where voltage is applied; applying voltage across terminals of equal potential, such as across
VT input terminals, may cause failure.




|:| Safety Precautions

5. Usage precautions
Please conform to the following during use.
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(1) Use within the rated range. Use outside of the rated range may cause malfunction or failure.

- Applying an electric current exceeding the rated value may cause a failure. Note that this excludes
certain models (AC ammeters with expanded scales), for which a temporary current (less than one
minute at three times the rated value) may be applied.

- With the LM-11MRN, LM-11MRHN, LR-11MRN, and LR-11MRHN meter relays, when interruption of the
auxiliary power supply occurs, the contact output state immediately before interruption is memorized.
Thus, depending on the state during recovery from interruption, the contact output may be abnormal.
After recovery from interruption, to return the indicator to normal operation, perform the resetting
operation after moving the setting needle past the driving needle using the setting knob (see p.90 of this
catalog for details).

A - With the LM-11ZN and LM-11YN indicators with maximum and minimum needles, LB-8ZN, LB-11ZN,
LB-11YN, LB-11ZRN, and LB-11YRN demand meters, and LB-11ZRMN demand meter relay, set the
CAUTION current application time of the electromagnetic remaining needle resetting terminal to “within 5

seconds.” Burnout will occur if current application is continued for 5 seconds or longer.

(2) If, when using a movable iron-core indicator by connecting it to the output side of an inverter, the carrier
frequency of the inverter is set higher than 5kHz, the indicator may generate heat and failure may occur.
Use a carrier frequency of 5kHz or less.

(8) The upper-limit alarm and lower-limit alarm settings of the meter relay and demand meter relay must be
set correctly. If the settings are incorrect, an alarm will not be generated when an alarm is needed.

(4) A shunt (SHT) generates heat and must not be touched by bare hands as it will cause a burn.
Additionally, select a well-ventilated location for installation and mount the unit giving consideration to
heat radiation. (Refer to p.47 of the catalog.)

(5) Do not remove or modify the cover of an indicator, otherwise failure, electrical shock or fire may occur.

6. Precautions concerning repair/response in case of failure/abnormality
If an abnormal noise or heat is generated or a failure occurs, take immediate measures such as shutting off the input, and
contact the nearest Mitsubishi Electric System & Service Co. Ltd. branch or relevant Mitsubishi Electric branch.

7. Maintenance and inspection
Perform the following inspections to ensure correct use of indicators.
(1] Daily inspection
Check for the following:
- Damage to the indicator
- Abnormal functioning
- Abnormal noise or odor
- Presence of debris, dust or water
[2] Periodic inspection
In addition to the above items, check for the following:
- Loose mounting or loose terminal wire connections
- Overheating or deformation due to stress to terminals, outer casings or other components.

A - Always perform terminal wire connection inspections when power to the devices has been interrupted.
- Do not touch charged parts of the terminals while current is being applied. There is danger of electrical
CAUTION shock, electrical burns, and damage to equipment.

(1) The cover has an antistatic treatment; please follow these precautions when cleaning it.
- Wipe the cover surface with a soft cloth to remove any dust/dirt. If the dust/dirt cannot be removed, the cover should be
replaced.
- To prevent cover deformation or discoloration, or peeling of the cover coating, do not use benzene, thinner or similar
cleaning agents on the cover and avoid placing any type of chemically-treated cloth on the cover for a long period of time.
- Static electricity can cause unstable needle movement. If this happens, it may be necessary to coat the cover with a
commercially available antistatic agent.



8. Storage precautions
(1) Do not store indicators for long periods in the following locations. Long-term storage in such locations may lead to
malfunction or reduced service life.
- Locations where the ambient temperature is outside the range of -20 to +60°C.
- Locations where the average daily temperature exceeds 35°C.
- Locations where the humidity is 90%RH or more and dew condensation occurs.
- Locations with excessive dust, corrosive gas, salinity, or oil fumes.
* Corrosive gases include sulfur dioxide, ammonia, hydrogen sulfide and other gases that corrode metal, plastic and other
materials.

- Locations with excessive vibration or shock.
- Locations directly exposed to rain, water drops, ultraviolet rays, or sunlight.

(2) When storing the indicators, turn off the power, remove the wiring and place in a vinyl bag, box or other container.
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9. Disposal precautions
(1) Please note that the electric/electronic indicators do not use batteries.
(2) Dispose of the indicators following the procedures for disposal of general industrial waste.

B Warranty
(1) The warranty period shall be one year from the date of purchase or 18 months from the date of manufacture, whichever is
earlier. In addition, the repair of any failure due to a customer’s intentional or negligent actions shall incur a service charge,
irrespective of whether or not the warranty is still valid.
(2) Mitsubishi Electric shall not be liable for:

- Damage that cannot be attributed to Mitsubishi Electric; Lost opportunity or earnings resulting from failure of a Mitsubishi
Electric product; Damage, secondary damage or compensation for an accident resulting from special circumstances
regardless of whether or not the circumstances were foreseeable; Damage to products/Other services for products not
manufactured by Mitsubishi Electric.

H Service life
The expected service life of electric indicators is 10 years.

* The expected service life is the period or number of operations for which the indicator can be used without functions
deteriorating to a level that impairs practical use, based on the condition that the equipment or material is used according to
standard specification conditions. Please note that the expected service life is only a guide and performance is not guaranteed
for this period.

(Excerpt/Summary of “Expected Service Life of Electrical Equipment,” in the September, 1998 issue of the Journal of the
Institute of Electrical Installation Engineers of Japan.)
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|:| Selection Precautions

Bl Selection of indicator ratings
Application of an input exceeding a rating may cause failure or reduced service life.
In cases where a rating value may be exceeded temporarily due to a starting current of a motor or other reason,
select an expanded scale indicator.
Meter relays respond instantaneously and thus output a signal immediately when the starting current or other
current exceeds a set value.
When it is necessary to temporarily prevent detection, add an external circuit.

[ Distortion of input waveform
Error occurs readily when the input waveform is distorted.
AC ammeter/voltmeter error is comparatively low if the indicator operates using movable iron core or approximate
effective value rectifications. However, please note that the internal parts of movable iron core indicators generate
heat when a harmonic current is input, which may lead to deformation or scorching of the casing. For this reason,
use a carrier frequency of 5kHz or less for inverter circuits.

[E] Use a power factor meter for unbalanced loads if the 3-phase load is unbalanced
Power factor meter errors may occur if the load of a balanced circuit becomes unbalanced. Select a power factor
meter for unbalanced loads if it is possible that the 3-phase load will be unbalanced.

ﬂ Error may occur due to extremely low input current
Power factor meter errors may occur if the input current is significantly lower than the rated current.
When selecting the rated primary current of a CT, ensure that the secondary current during actual use will be 1/5 or
more of the rated secondary current of the CT.

E Malfunction may occur due to decrease of input voltage
Wattmeters or varmeters may malfunction if the input voltage decreases. Ensure that the input voltage does not
decrease to 85% or less of the indicator’s rated voltage.

E Use a special specification product in an environment with high

temperature, high humidity, or corrosive gas
Insulation degradation or failure may occur when the product is used under an environment with high temperature,
high humidity, or corrosive gas (e.g., in a wastewater treatment plant, sewage treatment plant, chemical plant,
rubber manufacturing plant).
Please select a model with special specifications such as anti-corrosion or moisture-proof treatment.

Special specification products
Please specify the necessary specifications or contact a Mitsubishi Electric representative if you require a special-
specification model (see p.10).



|:| Special Specifications

The information in the following table relates to special specifications for mechanical indicators. Please contact a Mitsubishi Electric

representative for information regarding special specifications for electronic indicators.

Application

Specification

Mounting attitude

The standard attitude for mounting indicators is vertical.

Please specify the mounting angle if a non-standard mounting attitude is required.

7500

Standard
(Horizontal) ,///
Example of mounting Example of mounting
L (Vertical) angle designation angle designation
ANGL (Horizontal) ANGL (30°)

Example of mounting
angle designation
ANGL (150°)

Moisture-proof treatment

@®Use of indicators in high-humidity environments may cause mold to grow or the insulation resistance to deteriorate.
To prevent this, a special moisture-proof coating and anti-corrosion plating are used.

@®Applicable models: Y-2N Series, Y-N Series, L-N Series, F-N Series

@A “moisture-proof” sticker is attached to products that have been treated.

@This treatment cannot be applied to some models. Please contact a Mitsubishi Electric representative for details.

Moisture-proof
treatment

Supplementary anti-corrosion treatment

@This treatment is a simplified anti-corrosion treatment for environments where the level of corrosive gases is low. (In
environments where there is a high level of corrosive gases such as at sewerage-/water-treatment, rubber or
chemical plants, indicators are generally protected with anti-corrosion casings.)
The treatment involves use of a sealed structure and anti-corrosion plating.

@®Applicable models: Y-2N Series, Y-N Series, and L-N Series

@A supplementary anti-corrosion sticker is attached to products that have been treated.

@This treatment cannot be applied to some models. Please contact a Mitsubishi Electric representative for details.

Supplementary
anti-corrosion
treatment

@®Use the following models for high-frequency circuits with which the commercial frequency of 50 to 60Hz is
exceeded.

Indicator Applicable models Applicable range (max.)
AC ammeter, AC voltmeter Rectifying Approx. 1000Hz
Wattmeter, varmeter, power factor meter Transducer 400Hz
Frequency meter Transducer 400Hz (scale: 360~440Hz)

Please specify the frequency when ordering.

Products complying with foreign
standards

@®Products that comply with foreign standards such as ANSI and BS can also be manufactured.
When ordering, please specify the relevant standards and frequency.

®Models with JIS indications comply with IEC standards (no changes necessary).
Please note that the products in this catalog do not have the CE mark.

Special characters and symbols

®Please clearly specify the language and font settings required (for example, Japanese or English characters;
uppercase or lowercase characters).
Orders without language/font settings specified will be manufactured according to Mitsubishi Electric’s standard
specifications (lowercase English characters, Helvetica regular font).

Special scale models

@Special scale models can be manufactured (please submit detailed diagrams).
®In cases where the indicator input and the scale values are not proportional, please submit an input-scale
conversion table.
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|:| Selection

Please refer to the following when selecting an electric indicator.

Selection procedure

Item - - Page
Measurement element Indicator type Series
Rectangular indicators Y-2N Series, Y-N Series 43-48
Wide-angle indicators L-N Series
DC electrical it Met | YM-210MRN Series 29-80
rr ~
electrical quantity DC ammeters, DC voltmeters clerrelays LM-11MRN Series
measurement '
With maximum/minimum LM-112ZN Series 89-90
needles LM-11YN Series
Bar-shaped indicators F-N Series 97
Rectangular indicators Y-2N Series, Y-N Series 4959
Wide-angle indicators L-N Series
With changeover switch YR-UN Series 69~70
Demand meters i 72
b 4ot I LB-N Series 75
AC ammeters, AC voltmeters emand meter rexays
YR-210MRN Series
Meter relays - 81~82
LR-11MRN Series
With maximum/minimum LM-11ZN Series 89~90
needles LM-11YN Series
Bar-shaped indicators F-N Series 98
Rectangular indicators Y-2N Series, Y-N Series 53-56
Wide-angle indicators L-N Series
) . Wattmeters Demand meters LB-N Series 73~74
AC electrical quantity -
YM-210MRN Series
measurement Meter relays X 83-~84
LM-11MRN Series
. Rectangular indicators Y-2N Series, Y-N Series
Mechanical - — - 57~60
. Wide-angle indicators L-N Series
indicators Varmeters
YM-210MRN Series
Meter relays - 83~84
LM-11MRN Series
Rectangular indicators Y-2N Series, Y-N Series 6165
Wide-angle indicators L-N Series -
Power factor meters
YM-210MRN Series
Meter relays - 85
LM-11MRN Series
Rectangular indicators Y-2N Series, Y-N Series 66
Wide-angle indicators L-N Series
Frequency meters
YM-210MRN Series
Meter relays - 86
LM-11MRN Series
Rectangular indicators Y-2N Series, Y-N Series 67-68
Wide-angle indicators L-N Series -
Demand meters LB-N Series 73~74
YM-210MRN Series
Telemetry measurement - Meter relays - 87
L Receiving indicators LM-11MRN Series
Receiving indication -
With maximum/minimum LM-11ZN Series 89-90
needles LM-11YN Series
Dual-element indicators LM-11NE 95
Bar-shaped indicators F-N Series 97
i i ini LM-11ZN i
Ground voltmeters With maximum/minimum Series 89~90, 92
Ground voltage measurement needles LM-11YN Series
Earth-leakage detectors (Special application indicators) |LM-11NGD 91~92
Synchroscopy Synchroscope (Special application indicators) |LI-11NSY 93~94




Selection procedure
ltem - — Page
Indicator type Selection item
Y-2N Series 64X60 (YOI-206NO0O) , 85X75 (YOI-208NOI) 35
o 100X85 (Y-210NCO) Note 1
Rectangular indicators
. 82X82 (YO-8NIO) , 102X102 (Yh-10NCIO)
Y-N Series 36
122X122 (YO-12NOO) Note 1
Wide-angle indicators L-N Series 80X80 (LO-80NDO) , 110X110 (LO-110NOIO) Note 1 37
AL , _ . 82X109 (YR-8UNCIT) , 102X119 (YR-10UNCIO)
outer Indicators with changeover switch | YR-UN Series 69~70
dirensiens 122X139 (YR-12UNDOIO) Note 1
Demand meters .
LB-N Series 80X80 (LB-8ZNUIJ) , 110X110 (LB-110ONOO) Note 1 72~75
Demand meter relays
Y-210MRN Series | 100X83 (Y[J-210MROINOO) Note 1
Meter relays - 78
L-11MRN Series | 110X110 (LO-11MRONDOO) Note 1
o ) 100X30 (F3-210%N) , 130X36 (FI-213:%N) Note 1
Bar-shaped indicators F-N Series 99~100
150X40 (FO-215%N) , 170X40 (FO-217:%N) Note 2
DC ammeters, DC voltmeters A selection should be made so that the maximum scale value is approximately 1.2 to 1.5 times the
AC ammeters, AC voltmeters rated value or the steady-state value of the circuit to be measured.
Wattmeters, varmeters In common For t.h<=j maximum sca!e, gny of the following values are recommended (or any of these values
Receiving indicators multiplied by 10 resulting in a whole number).
9 1,1.2,15,2,25,3,4,5,6,7.5,8 (4.5 and 9 are also recommended in the case of voltmeters)
DC ammeters Select a value that is 1.5 times or more than the load current.
When combining with a shunt, in general, make a selection that matches the rated value of the shunt.
DC voltmeters Select a value 1.2 to 1.5 times the circuit voltage.
AC ammeters The selection should have a maximum scale value approx. 1.5 times the load current.
When combining with a current transformer (CT), make a selection that matches the rated value of the CT.
Scale AC voltmeters Select a value 1.2 to 1.5 times the circuit voltage.
When combining with a voltage transformer (VT), select a value approx. 1.36 times the rated value of the VT.
Select according to the calculation result of: VT ratio X CT ratio X indicator rating (Po).
Wattmeters, varmeters .
Refer to the “Scale Selection Reference Table” (wattmeter: p.56; varmeter: p.60).
Receiving indicators Select so as to match the rated value of the device that the indicator is combined with (e.g., transducer, sensor).
Power factor meters The standard scale is LEAD 0.5-1-LAG 0.5.
A LEAD 0-1-LAG 0 scale can also be manufactured (values between 0 and 0.5 are for reference only).
Select according to the frequency of the circuit to be measured.
Frequency meters In general, for 50Hz, select a 45-55Hz scale; for 60Hz, select a 55—-65Hz scale and for 50/60Hz
common use, select a 45-65Hz scale.
Ground voltmeters Select so that the maximum scale value is the measured circuit’s voltage or 1.35 times this value.
DC ammeters, DC voltmeters L L . . . 43~48, 79~80, 97
The indicator rating is the input value corresponding to the maximum scale value.
AC ammeters, AC voltmeters 49-52, 81~82, 98
Wattmeters The secondary side rated voltage of a VT is selected as the rated voltage and the 53-56, 83~84
secondary side rated current of a CT is selected as the rated current.
Additionally, the rated power (or rated reactive power) Po is selected to be within a
Varmeters range of 0.8 to 1.2 times the secondary side rated power of the transformer (VT, CT).| 57~60, 83~84
Indicator : -
ratings P fact ‘ Generally, the secondary side rated voltage of a VT is selected as the rated voltage 5165, B5
ower actor meters and the secondary side rated current of a CT is selected as the rated current. el
Frequency meters Generally, the secondary side rated voltage of a VT is selected as the indicator rating. 66, 86
Receiving indicators 67~68, 87, 97
Indicators with changeover switch The indicator rating is the input value corresponding to the maximum scale value. 69~70
Earth-leakage detectors 91~92
Synchroscopes Generally, the secondary side rated voltage of a VT is selected as the indicator rating. 93~94
Without setti dl Black (B) needles are standard specification. Transparent (T) and special color (F) needles can also be
fthout setling needle manufactured. (Transparent cover (G) needles can only be manufactured for the Y-N and Y-2N Series.)
Cover 28
With setti dl Black (BR), transparent (GR), and special color (FR) needles are available.
in setling neecle (Please note that not all options are available for all models.)
Special Refer to the “Special Specifications” section on page 10 for information regarding specifications for environments where there are special conditions
specifications | such as high temperature/humidity (moisture-proof treatment), corrosive gases (supplementary anti-corrosion treatment) or high-frequency circuits. 10

Note 1. The empty squares ([J) are replaced with letters/numbers to specify the model and specifications.
Note 2. The asterisks (*) are replaced with S or D to identify whether the indicator has one (S) or two (D) needles.
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|:| Products List

1. Rectangular Indicators (Y-2N Series, Y-N Series)

AC ammeters

AC voltmeters

Indicator type DC ammeters DC voltmeters - - - -
Non-uniform scale ‘ Uniform scale Non-uniform scale ‘ Uniform scale
v e
Appearance |
®
Accuracy (class) 25 1.5 25 1.5 25 1.5 25 1.5 25 1.5 25 1.5
— 64X60 | YM-206NDA — YM-206NDV — YS-206NAA — YR-206NAA — YS-206NAV — YR-206NAV —
GE) = i ) = 85X75 | YM-208NDA — YM-208NDV — YS-208NAA — YR-208NAA — YS-208NAV — YR-208NAV —
eries
= I £ | 100X85 | YM-210NDA — YM-210NDV — YS-210NAA — YR-210NAA — YS-210NAV — YR-210NAV —
% .- 8| 82x82 YM-8NDA —_ YM-8NDV —_ YS-8NAA — YR-8NAA —_ YS-8NAV —_ YR-8NAV —_
= Seri @ | 102%102 | YM-10NDA —_ YM-10NDV —_ YS-10NAA — YR-10NAA —_ YS-10NAV —_ YR-10NAV —_
eries
I 122X122 - YM-12NDA - YM-12NDV - YS-12NAA - YR-12NAA - YS-12NAV - YR-12NAV
Operation principle Movable coil Movable coil Movable iron core Rectifier Movable iron core Rectifier
Note 1 Note 2 Note 1 Note 1,2 Note 2 Note 2
% 100, 200, 300, 5004A 1,3,5,10, 15V 500mA (200), (300), 5001A 5, 10, 30, 50, 75V
= Direct 1,8,5,10, 20, 50mA 30, 50, 100, 150V 1,3,5, 10A 1,3,5, 10, 20, 30, 50mA | 50, 150, 300V 100, 110, 150, 190V
= 100, 200, 500mA 300, (500), (600)V |15, 20, 30A 75, 100, 200, 500mA (600)V 260, 300, (400)V
% 1,2,5,7.5,10, 15, 20, 30A 1,3,5,10, 15, 20, 30A (500), (600)V
o
] Combined with shunt, 1~7500A 750~2000V 5A, 1A 5A, 1A 150V 150V
multiplier, or transformer |(combined with shunt)| (combined with multiplier) | (combined with current transformer) | (combined with current transformer) | (combined with insrument voage enslormer) | (combined with instument votige ransformer)
Ordinary @) @] @) (@) O O
Scale
Expanded — — O O  Nowes — —
Black (B) (@) O O O O ©]
Cover Transparent (G) ©) O O (@) O @)
Special color coating (F) A A A A A A
Red needle @) O O @) O ©)
® Special accuracy class Nt 4O(Class 1.5)‘ O(Class 1) |O(Class 1.5)‘ O(Class 1) O(Class1.5)‘ O(Class 1) |O(Class 1.5)‘ O(Class 1) O(Class1.5)‘ O(Class 1) O(Class1.5)‘ O(Class 1)
-% Foreign standards A A A A A A
£ Special environment A A A A A A
(53
o8 Double scale (@] O O (@] O O
<= | Colored lines/bands o o o o o o
©
Q Shunt (©] —_ - - —_ -
2 Lead wires (©] —_ —_ — —_ -
Lead wire adjustment resistor ©) — — — — —
Page with specifications table 43 47 49 50 51 52

Remarks All indicators, excluding special grade and foreign standard specification indicators, comply with the Japanese Industrial Standards relating to direct-acting
electrical indicators and have the JIS mark.
However, the JIS mark may not apply depending on the operating circuit voltage or rated voltage. Refer to the Reference Chart for Test Voltages and JIS Mark

Note 1.
Note 2.
Note 3.
Note 4.

on p.25/26 for details.

The operating circuit voltage is 300V or less for the Y-2N Series and 600V or less for the Y-N Series.
Parentheses ( ) indicate that some models cannot be manufactured with this rating. Refer to the specifications tables starting on p.45 for details.
Some models cannot be manufactured for some ratings. Refer to the specifications tables starting on p.45 for details.
Please designate the frequency if a special accuracy class is required for an AC indicator.




©) Standard specifications

@)

Quasi-standard specifications

A Special specifications

b
3
=
e
’ Power factor meters L 2 8
Indicator type Wattmeters Varmeters Frequency meters Receiving indicators % g
Balanced circuit |Unbalanced loads -‘.‘{,’ =
e
%’.
2
.I
kviar Hz
Appearance
Accuracy (class) 25 1.5 25 1.5 5 1 0.5 25 1.5 25 1.5
VoN 64X60 YP-206NW —_ YP-206NVAR — YP-206NPF | YP-206NPFU| YP-206NF — YM-206NRI — YR-206NRI —
g Seri = 85X75 YP-208NW —_ YP-208NVAR — YP-208NPF | YP-208NPFU| YP-208NF — YM-208NRI —_ YR-208NRI —_
eries
g £ | 100X85 | YP-210NW — YP-210NVAR — YP-210NPF |YP-210NPFU| YP-210NF — YM-210NRI — YR-210NRI —
§ o _“ﬁ 82X82 YP-8NW — YP-8NVAR — YP-8NPF | YP-8NPFU YP-8NF — YM-8NRI — YR-8NRI —
= s -' @ 102X102 | YP-10NW — YP-10NVAR — YP-10NPF | YP-1ONPFU | YP-10NF — YM-10NRI — YR-10NRI —
eres 122X122 | — | YPA2NW |  — | YP2NVAR| YPA2NPF | YPA2NPFU| — | YP2NF | — | YWM2NRI | — | YRI2NRI
Operation principle Transducer Transducer Transducer Transducer Movable coil Rectifier
T 110V 5A 0.4~0.6kW Note 5 100, 200, 300uA Note 1, 2
-phase 2-wire LEAD LAG — 500uA (200), 300, 500uA
.8~1.2kW — ~1~ ’ ’
o _{ 220VSA 08 05-1-05 1,5, 10, 20mA 1,3,5, 10, 20mA
_% 1-phase 3-wire| 100/200V 5A 0.8~1.2kW — 45-55Hz 1,3, 5, 10, 15V 30, 50, 75mA
= 110V 5A 0.8~1.2kW .8~1.2k Note 6
5 |3-phase 3-wire 0.8 var LEAD0.5~1~0.5LAG 55~65Hz 80, 50, 100V 100, 200, 500mA
= 220V 5A 1.6~2.4kW 1.6~2.4kvar 45-65Hz Zero-suppressed 1,3,5,10,15,20A
2 110 ~ indicator 5,10, 30, 50, 75V
el — = ~ ~
2 /s /110V 5A 0.8~1.2kW 0.8~1.2kvar . 1-5. 2-10mA 100, 150, 300V
3-phase 4-wire| 110/190V 5A 1.4~2.0kW 1.4~2.0kvar 4-20. 10-50mA
220/380V 5A 2.8~4.0kW — — 1-5V
Black (B) O (@) © O O O
Cover | Transparent  (G) ) @) ¢) ) 0) o)
Special color coating (F) A A A A A A
2 Red needle O O @) O @) (@]
o
5 | Special accuracy class N 4O(Class 1.5) O(Class 1) |O(Class 1.5)] O(Class 1) — — O(Class 1.5)] O(Class 1) |O(Class 1.5)] O(Class 1)
% Foreign standards A A A A A A
E‘ Special environment A A A A A A
§ Double scale O O — O @) @)
& | Colored lines/bands 0 o 0 — o o
Adjustment resistor — — — — O —
Accessories T-150 1 unit — T-150 1 unit — 7100 '{‘cﬁz,{ 1150 2“1‘,?,,? — — —
Page with specifications table 53 57 61 63 66 67 68

Note 5. 1-phase, 2-wire power factor meters can only be manufactured for YP-12NPF.

Note 6. 3-phase, 4-wire power factor meters can only be manufactured for YP-206NPFU, YP-208NPFU, YP-210NPFU, YP-8NPFU, YP-10NPFU and YP-12NPFU.
Note 7. T-100 is provided as an accessory with YP-206NPF, YP-208NPF, and YP-210NPF.

Note 8. T-150 is not provided as an accessory with YP-12NPFU.

BModel Naming System

T@—zoeN \AA\

Operation principle Size (widthXheight) Indicator type
Y-N Series Code |Operation principle Code Size (mm) Code Size (mm) Code | Indicator type | Code Indicator type
Y-2N Series M |Movable coil 206N 64X60 8N 82X82 DA | DCammeter | VAR Varmeter
(Ezi‘i:;%;"ar S |Movable iron core 208N 85X75 10N 102x102 DV | DCvoltmeter | PF | Poerfacormeler belancedi
R [Rectifier 210N 100X85 12N 122X122 AA AC ammeter PFU | Power factor meter (unbalanced load)
P | Transducer AV AC voltmeter F Frequency meter
w Wattmeter Rl | Receiving indicator

14
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|:| Products List

2. Wide-angle Indicators (L-N Series)

Indicator type

DC ammeters

DC voltmeters

AC ammeters

AC voltmeters

Non-uniform scale

Uniform scale

Non-uniform scale

Uniform scale

Appearance

Accuracy (class) 25 1.5 25 1.5 25 1.5 25 1.5 25 1.5 25 1.5
Model Size 80X80 | LM-80NDA - LM-80NDV - LS-80NAA - LR-80NAA - LS-80NAV - LR-80NAV -
name (mm) 110X110 — LM-110NDA — LM-110NDV — LS-110NAA — LR-110NAA — LS-110NAV — LR-110NAV
Operation principle Movable coil Movable coil Movable iron core Rectifier Movable iron core Rectifier
Note 1 Note 1 Note 1 Note 3
§ 300, 5001A 1, 3,5, 10, 30V 1.3.5 10A 1,3,5, 10, 20, 30, 50mA 150, 300V 5,10, 30, 50, 75, 100V
= Direct 1,3,5,10,20, 50, 100mA 50, 100, 150, 300V 15 ’20’ 30A 75, 100, 200, 500mA 600V 110, 150, 190, 260V
= 200, 500mA 500, 600V e 1,3,5,10, 15, 20, 30A 300, 400, 500, 600V
% 1,2,5,7.5,10, 15,20, 30A
o
S | Combined with shunt, 1~7500A 750~2000V 5A, 1A 5A, 1A 150V 150V
multiplier, or transformer |(combined with shunt)| (combined with multiplier) | (combined with current transformer) | (combined with current transformer) | (combined with instrument votiage transformer) | (combined wifh insrument voage ransfomer)
Ordinary O O O O O O
Scale
Expanded — — (@) @) Note 2 — —
Black (B) @) © @) O O O
Cover
Special color coating (F) A A A A A A
Red needle @) O O O O @)
@ Special accuracy class Nt 4O(Class 1.5)‘ O(Class 1) |O(Class 1.5)‘ O(Class 1) O(Class1.5)‘ O(Class 1) |O(Class 1.5)‘ O(Class 1) O(Class1.5)‘ O(Class 1) O(Class1.5)‘ O(Class 1)
-% Foreign standards A A A A A A
£ Special environment A A A A A A
8 Double scale o 0 o 0 0 o
2]
= Colored lines/bands (©] O @) (©] (@) @)
8 Shunt o — — — — —
2 Lead wires o — — — — —
Lead wire adjustment resistor @) — — — —
Page with specifications table 43 47 49 50 51 52

Remarks All indicators, excluding special grade and foreign standard specification indicators, comply with the Japanese Industrial Standards relating to direct-acting
electrical indicators and have a JIS mark.
However, the JIS mark may not apply depending on the operating circuit voltage or rated voltage. Refer to the Reference Chart for Test Voltages and JIS Mark

on p.25/26 for details.
Note 1.
Note 2.
Note 3.
Note 4.

The operating circuit voltage is 600V or less.
Some models cannot be manufactured for some ratings. Refer to the specifications tables starting on p.45 for details.
Models with an indicator rating of 600V are provided with the KR-1 accessory.

Please specify the frequency if a special accuracy class is required for an AC indicator.

B Model Naming System

—\110N

A

He-

Operatlon principle

L-N Series Code |Operation principle
(Wide-angle M |Movable coil
indicator) S |Movable iron core
R Rectifier
P |Transducer

Size (widthXheight)
Code Size (mm)
80N 80X80
110N 110X110

Indicator type

Code Indicator type | Code Indicator type
DA DC ammeter VAR Varmeter
DV DC voltmeter PF [ Power factor meter (balanced circutt)
AA AC ammeter PFU  [Power factor meter (unbalanced loads)
AV AC voltmeter F Frequency meter
W Wattmeter Rl | Receiving indicator




©) Standard specifications

(©) Quasi-standard specifications
A Special specifications
b
@
8
S5
e
: Power factor meters L a8
Indicator type Wattmeters Varmeters — Frequency meters Receiving indicators =9
Balanced cwcuﬂ‘UnbaIanced loads €c
S 2
g5
%’.
2
Appearance
Accuracy (class) 2.5 15 2.5 1.5 5 0.5 2.5 1.5 2.5 15
Model Size 80X80 LP-80NW — LP-80NVAR — LP-80NPF | LP-80NPFU LP-80NF LM-80NRI — LR-80NRI —
name (mm) 110X110 — LP-110NW — LP-110NVAR | LP-110NPF |LP-110NPFU LP-110NF — LM-110NRI — LR-110NRI
Operation principle Transducer Transducer Transducer Transducer Movable coil Rectifier
1phase 2-wire 110V 5A 0.4~0.6kW LEAD NE‘;é Note 1, 2
220V 5A 0.8~1.2kW — 0.5~1~0.5| — 300, 500A . 500uA .
N 1, 5,10, 20m 1,3, 5,10, 20m,
% 1-phase 3-wire| 100/200V 5A 0.8~1.2kW — 1.3.5,10, 15V 30, 50, 75mA
= 110V 5A 0.8~1.2kW 0.8~1.2kvar Note 6 45~55Hz
S [3-phase 3-wire LEADO.5-1-0.5LAG 80, 50, 100V 100, 200, 500mA
5 220V 5A 1.6~2.4kW 1.6~2.4kvar 55~65Hz Zero-suppressed 1,3,5,10, 15,20A
© indicator 5, 10, 30, 50, 75V
45~65H » 14 9L, 9Y,
§ %/1 10V 5A 0.8~1.2kW 0.8~1.2kvar z 1-5, 2-10mA 100, 150, 300V
"~ [3-phase 4-wire - 4-20, 10-50mA
110/190V 5A 1.4~2.0kW 1.4~2.0kvar 1-5V
220/380V 5A 2.8~4.0kW — —
Black (B) O ©) ©) O O O
Cover
Special color coating (F) A A A A A A
- Red needle o O O o O O
5 | Special accuracy class M 4O(Class 1.5) O(Class 1) [O(Class 1.5 O(Class 1) — — O(Class 1.5)] O(Class 1) [O(Class 1.5)] O(Class 1)
é Foreign standards A A A A A A
§_ Special environment A A A A A A
w
K] Double scale (@] O — — @] O
(5]
;J.’. Colored lines/bands @) o) @) @) @) o)
Adjustment resistor — — — — O @)
Accessories T-150 1 unit — T-150 1 unit — — T-150 2‘7}3,{ — — —
Page with specifications table 53 57 61 63 66 67 68

Note 5. 1-phase, 2-wire power factor meters can only be manufactured for LP-110NPF.
Note 6. 3-phase, 4-wire power factor meters can only be manufactured for LP-80NPFU and LP-110NPFU.
Note 7. T-150 is not provided as an accessory with LP-110NPFU.
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3. Indicators with Changeover Switch (YR-UN Series)

g8
35
S §- Indicator type AC ammeters AC voltmeters
S 8
g2
§ ® R — =00 |
a \\ ; sk . i
kA v
Appearance = e n N
Accuracy (class) 25 1.5 25 1.5
. 82X99 YR-8UNAA — YR-8UNAV —
Model Size
102X119 YR-10UNAA — YR-10UNAV —
name (mm)
122X139 — YR-12UNAA — YR-12UNAV
Operation principle Rectifier Not© 1 Rectifier
e Direct 1, 5,10, 15, 20, 30ANote 2 150, 300, 600V
5 . _ 5A, 1A 150V
8 )
k= (CoE eS| S PhieF (combined with current transformer) (combined with instrument voltage transformer)
Ordinary O ©)
Scale
Expanded O —
Black (B) O ©)
Cover | Transparent (G) @) @)
Special color coating (F) A A
Terminal | Direct indicator 4 terminals 3 terminals
configuration | Indicator combined with transformer | 3 terminals Nete 3 (operation principle: movable iron core)‘ 3 terminals Note 3 3 terminals
g Red needle o) o)
"5 Special accuracy class — —
g Foreign standards — —
a - -
@ Special environment — —
'§ Double scale (©] (@]
& Colored lines/bands o @)
Page with specifications table 69 70

Remarks All indicators, excluding special grade and foreign standard specification indicators, comply with the Japanese Industrial Standards relating to direct-acting
electrical indicators and have a JIS mark.

Note 1. The 3-terminal, CT-combined models of YR-8UNAA and YR-10UNAA operate on the principles of the movable iron core.

Note 2. The operating circuit voltage is 600V or less.

Note 3. A 4-terminal AC ammeter to be combined with a transformer can be manufactured if required.

B Model Naming System

| [R]-[10] [UN] [ AA

— | |

Operation principle Size (width X height) Structure Indicator type
YR-UN Series Code| Operation principle Code| Size (mm) Code Structure Code| Indicator type
(With changeover switch) R Rectifier 8 82X99 UN | Changeover switch AA AC ammeter
(Movable iron core) 10 102X119 AV AC voltmeter
12 122X139
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©) Standard specifications

(©) Quasi-standard specifications
A Special specifications
E
4. Mechanical Demand Meters and Demand Meter Relays (LB-N Series) g
&
. Demand meters Demand meter relays i
Indicator type o @
AC ammeters ‘ AC voltmeters ‘ Wattmeters ‘ Receiving indicators AC ammeters B
=
Appearance
Accuracy class (driving needle) 25 1.5 25 15 1.5 1.5 1.5
o | Needle Size 80X80 110X110 80X80 110X110 110X110 110X110 110X110
g With needle showing max. value remaining|  LB-8ZNAA LB-11ZNAA LB-8ZNAV LB-11ZNAV LB-11ZNW LB-11ZNRI —
% With needle showing min./max values remaining — — — — LB-11YNW LB-11YNRI —
é instameous With needle showing max,value remaining — LB-11ZRNAA — — LB-11ZRNW LB-11ZRNRI LB-11ZRMNAA
meter | Wifineedleshowing min/max vlues remaining — — — LB-11YRNAV LB-11YRNW LB-11YRNRI —
Operation principle Bimetal (instantaneous rectifying meter) Bimetal (instantaneous meter is movable coil) (mstamaneﬁ?}?cat'ifying meter)
Note 1 1-phase| 110V 5A]|0.4~0.6kW
2-wire | 220V 5A|0.8~1.2kW
5A 150V DC 1mA 5A
Indicator ratings (combined with current (combined with instrument iph:.ise 110V 5A|08-1.2kW (internal resistance:| (combined with current
transformer) voltage transformer) "WIre | 220V 5A | 1.6~2.4kW 1kQ) transformer)
ilpvr\]/?f: 010y 54] 0.8~1.26W
Time interval (minutes) 2,15 ‘ 2,5,10,15 2 2,15 2,15 10, 15
Cover | B1aCK (B) @) © ©) ©) ©)
Special color coating (F) A A A A A
Contact configuration — No-voltage 1C contact
Auxiliary power supply — ‘ 100VAC _:2 % 50-60Hz both 100-110VAC/DC
Remaining needle resetting Both manual and electromagnetic resetting (electromagnetic resetting voltage: both 100-110VAC/DC)
Colored lines/bands o o O O O
Accessories — — T-150, T-150LB 1 unit each| T-150LB 1 unit —
Page with specifications table 72 72 73 73 75

Remarks All indicators, excluding special grade and foreign standard specification indicators comply with the Japanese Industrial Standards relating to direct-acting
electrical indicators and have a JIS mark (excluding LB-8ZNAA, LB-8ZNAV and LB-11ZRMNAA).
Note 1. Use an AC indicator in combination with an instrument current transformer and an instrument voltage transformer.

BModel Naming System

— 11| [ZRN| | AA|
| | |
|

Operation principle Size (widthXheight) Needle Indicator type
LB: Demand meter Code| Operation principle Code| Size (mm) Code Pointer Code Indicator type
Demand meter relay B Bimetal 8 80X80 ZN | With needle showing max. value remaining AA AC ammeter
(Wide-angle indicator) 10 110X110 YN |With needle showing min./max values remaining AV AC voltmeter
With needle showing max. value remaining/ W Wattmeter
2 Combined with instantaneous meter Rl |Receiving indicator

With needle showing min./max values
YRN remaining/Combined with
instantaneous meter

With needle showing max. value remaining/
ZRMN|  Combined with instantaneous meter/
With needle showing warning settings

18
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5. Meter Relays

-
g8
35
5 §- Indicator type DC ammeters DC voltmeters AC ammeters AC voltmeters
S 8
" @
- ®©
8
[-%
Appearance
Accuracy class 25 1.5 25 1.5 25 1.5 25 1.5
% Setting needle Size 100X83 110X110 100X83 110X110 100X83 110X110 100X83 110X110
= | Upper/Lower-limit settings | YM-210MRNDA | LM-11MRNDA | YM-210MRNDV | LM-11MRNDV | YR-210MRNAA | LR-11MRNAA | YR-210MRNAV | LR-11MRNAV
=)
= Upper-limit setting YM-210MRHNDA | LM-11MRHNDA | YM-210MRHNDV | LM-11MRHNDV | YR-210MRHNAA | LR-11MRHNAA | YR-210MRHNAV | LR-11MRHNAV
Operation principle Movable coil Movable coil Rectifier Rectifier
é’a Direct +0.5mA, 1, 10mA, 1, 3, 5A 1, 50, 100, 150V 100, 200, 500mA 10, 30, 50, 75V
? Zero-suppressed indicator 4-20mA 300, 500V 1,5, 10A 100, 150, 300V
o
kS 1~7500A 5A, 1A 150V
g Combined with shunt or transformer -
< (combined with shunt) (combined with current transformer) | (combined with instrument voltage transformer)
Ordinary © © O O
Scale
Expanded — — A —
Black (B) © O O O
Cover
Special color coating  (F) A A A A
) Upper limit 5~100% 10~100% 5~100% 10~100% 5~100% 10~100% 5~100% 10~100%
Relay setting range =
Lower limit 0~95% 0~90% 0~95% 0~90% 0~95% 0~90% 0~95% 0~90%
Contact configuration 1C contact each for upper limit and lower limit or 1C contact for upper limit (contact capacity 250VAC, 3A)
Auxiliary power supply 100-110VAC/200-220VAC selectable
® Red needle — —_ — —
-% Foreign standards — — — —
£ Special environment — — — —
[
2 Double scale (©] (@] (@] O
2]
5 | Colored lines/colored bands O O O @)
5;:_ Shunt O — —_ —_
& Lead wires O — — —
Page with specifications table 79 80 81 82

Remarks These models do not have a JIS mark.

B Model Naming System

—! 11 | IMRN| | AA |
| | ‘

Operation principle Size (width X height) Relay setting Indicator type
Y: Rectangular indicator |Code| Operation principle | [Code| Size (mm) Code Relay setting Code Indicator type
L: Wide-angle indicator R Rectifier 210 100X83 MRN |Upper-limit and Lower-limit settings DA DC ammeter
Movable coil 11 110X110 MRHN Upper-limit setting DV DC voltmeter
M or AA AC ammeter
transducer AV AC voltmeter
W Wattmeter
VAR Varmeter
PF | Power factor meter (balanced circuit)
PFU | Power factor meter (unbalanced loads)
F Frequency meter
RI Receiving indicator
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@) Standard specifications

@) Quasi-standard specifications
A Special specifications
o
2
2
§’.
Indicator type Wattmeters Varmeters Power factor meters Frequency meters Receiving indicators 2
5
=
§‘:
%’.
2
Appearance
Accuracy class 2.5 1.5 2.5 15 5 1 2.5 1.5
% Setting needle Size|  100X83 110X110 100X83 110X110 100X83 110X110 100X83 110X110 100X83 110X110
< | Upper/Lower-limit settings | YM-210MRNW | LM-11MRNW | YM-210MRNVAR | LM-11MRNVAR | YM-210MRNPFU | LM-11MRNPFU | YM-210MRNF | LM-11MRNF | YM-210MRNRI | LM-11MRNRI
E=3
s Upper-limit setting YM-210MRHNW | LM-11MRHNW | YM-210MRHNVAR | LM-11MRHNVAR | YM-210MRHNPFU | LM-11MRHNPFU | YM-210MRHNF | LM-11MRHNF | YM-210MRHNRI | LM-11MRHNRI
Operation principle Transducer Transducer Transducer Transducer Movable coil
1-phase 110V 5A 0.4~0.6kW
» — —
2 2-wi 220V 5A .8~1.2kW +0.5mA
£ wire oV 5, 0.8 45-55Hz 0.5m
S | 3-phase 110V 5A 0.8~1.2kW 0.8~1.2kvar Note 1 55-65H2 1, 10mA
] : - P
= - 220V 5A 1.6~2.4kW 1.6~2.4k -
8 33 vr\]/lre oV 5 6 6 var LEADO.5~1~0 5LAG 45-65Hz Zero supirzzse/(i indicator
2| SPhase | 110440y 5a 0.8-1.2kW 0.8~1.2kvar o
4-wire | V3
Black (B) O @] O O O
Cover
Special color coating (F) A A A A A
) Upper limit| 5~100% 10~100% 5~100% 10~100% 5~100% 10~100% 5~100% 10~100% 5~100% 10~100%
Relay setting range -
Lower limit| 0~95% 0~90% 0~95% 0~90% 0~95% 0~90% 0~95% 0~90% 0~95% 0~90%

Contact configuration 1C contact each for upper limit and lower limit or 1C contact for upper limit (contact capacity 250VAC, 3A)
Auxiliary power supply 100-110VAC/200-220VAC selectable
£ Red needle — — — — —
E Foreign standards — — — — —
g’_ Special environment — — — — —
= Double scale ) ) — — )
;,')- Colored lines/bands @] (@] O @] @]
Accessories T-150 1 unit T-150 1 unit T-150 1 unit T-100 1 unit —
Page with specifications table 83 83 85 86 87
Note 1. The YM-210MRNPF, YM-210MRHNPF, LM-11MRNPF, and LM-11MRHNPF models (provided with the T-100 accessory) are for 3-phase, 3-wire balanced
circuits.
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6. Indicators with Maximum and Minimum Needles

Indicator type

DC ammeters

‘ AC ammeters

AC voltmeters

Receiving indicators

Appearance

Accuracy class 1.5 (remaining needle: 2) 1.5 (remaining needle: 2) 1.5 (remaining needle: 2)
Size (mm) 110X110 110X110 110X110 110X110
With .val
th max. vaiue LM-11ZNDA LM-11ZNAA LM-11ZNAV LM-11ZNRI
Model remaining needle
With . in. vall
name | With max. and min. value LM-11YNDA LM-11YNAA LM-11YNAV LM-11YNRI
remaining needles
Operation principle Movable coil Rectifier Movable coil
) _ 5,10, 15, 20mA 1,5,10, 15A 100, 110, 150, 190V
Indicator ratings 5mA
1, 3,5, 10, 15A Note 1 20, 30A 260, 300V
Response time 0.3 seconds 0.1 seconds 0.1 seconds 0.3 seconds
Black (B) @) (@) (@) @)
Cover
Special color coating (F) A A A A

Remaining needle resetting

Both manual and electromagnetic resetting (electromagnetic resetting voltage: both 100-110VAC/DC)

Accessories

T-150 1 unit

T-150 1 unit

Page with specifications table

89

Remarks These indicator models do not have the JIS mark.
Note 1. Models with a rating exceeding 15A DC are manufactured as 300mV-shunt-combined units.

7. Special Application Meters

3-phase 3-wire circuits

and bus line-side phases

Indicator type Earth-leakage detectors Synchroscopes Dual-element indicators
Appearance
L Detects earth faults of Detects generator-side
Application Measures two elements

QEJ Rectangular indicator — — —
IS4
c
©
8
= Wide-angle indicator LM-11NGD LI-11NSY LM-11NE
Accessories T-150 1 unit T-150 1 unit —
Page with specifications table 91 93 95

Remarks The synchroscope and dual-element indicator are compliant with Japanese Industrial Standards relating to direct-acting electrical indicators and therefore have

the JIS mark.




©) Standard specifications

(@)

Quasi-standard specifications

A Special specifications

8. Bar-shaped Indicators (F-N Series)

o
2
Sz
gz
: " " 2 S
Indicator type DC indicators AC indicators = S
L
S 2
55
8
=
2
Appearance
Accuracy class 150r25 1or15 2.5 15
Size (mm) 100X30 130X36 150X40 170X42 100X30 130X36 150X40 170X42
Model name 1-needle FM-210SN FM-213SN FM-215SN FM-217SN FR-210SN FR-213SN FR-215SN FR-217SN
2-needle FM-210DN FM-213DN FM-215DN FM-217DN — — — —
Operation principle Movable coil type Rectifying type
1 A Note 1 Note 1
: 050);(?05?: 100, 500mA hote 2 S00mA
Current input »9, 10, 50, 100, 500m 1,5, 10, 50, 100, 500mA
Indicator 1,3,5,10A 1.3 5A
ratings 4-20mA (zero-suppressed indicator) o
1, 5,10, 15, 30, 50, 100, 150, 300V
Voltage input o 5, 10, 30, 50, 100, 150V
1-5V (zero-suppressed indicator)
Bl
Cover ack (B) O O
Special color coating (F) A A
Vertical
Mounting ertica © o
Horizontal @) O
§ Nameplate engraving A A
:-§ Tag number plate engraving A A
,_i‘ Double scale O o
& Colored lines/bands (@] O
Page with specifications table 97 98

Remarks All indicators, excluding special grade and foreign-standard specification indicators, comply with the Japanese Industrial Standards relating to direct-acting
electrical indicators and have the JIS mark.

Note 1. The operating circuit voltage is 300V or less.

Note 2. Parentheses around an indicator rating indicate that the rating is only available for certain models. Refer to the specifications for details.

BModel Naming System

-z lon

Operation principle Size (width X height) Pointer
F Series Code| Operation principle Code| Size (mm) Code Needle
(Bar-shaped indicator) M Movable coil 210 100X30 SN 1-needle
R Rectifier 213 130X36 DN 2-needle
215 150X40
217 170X42
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|:| Glossary of Terms

Term

Meaning

Term

Meaning

Electric indicator
(direct-acting
indicator)

An indicator with a needle driven by a mechanically coupled
movable element.

Intrinsic error

Error of an indicator in a standard state.
target value - reference value
base value

Intrinsic error = [ ]X 100 (%)

Electronic indicator

An indicator that uses an electronic means to measure and
display an electrical quantity or non-electrical quantity.

Fixed indicator
(indicator for
switchboard)

Indicators that are mounted permanently, connected to an
external circuit via fixed conductive wires.

Portable indicator

An indicator that can be transported and used in different
places.

Wide-angle indicator

An indicator with a scale spanning a range of 180° or more.

Receiving indicator

Indicators with scales that differ from the quantity of
electricity input, but the relationship between the quantity of
electricity input and scale values is known.

Zero-suppressed

An indicator with a mechanical zero point outside the range

indicator of the scale.
. An indicator that operates based on the interaction between
Movable coil L .
o magnetic fields produced by a fixed, permanent magnet and
indicator

by a current inside a movable coil.

Standard value

A specified standard-error value used to define the accuracy
of an indicator. The value varies according to the type of
indicator.

- For ammeters, voltmeters, wattmeters and varmeters, the
standard value is the upper value of the measurement range.
(If there are both mechanical and electrical zero points in the
scale [i.e., there is a negative and positive range], the
standard value is the sum of the absolute values of the
electrical quantity corresponding to the two limits of the
measurement range.) (If the scale does not match the quantity
of the electricity input, the standard value is the span.)

- Frequency meter
The upper value of the measurement range.

- Power factor meter
Electrical angle of 90°.

Movable iron core
indicator

Indicators that have fixed and moving cores made of soft
magnetic material and operate based on the repulsive force
(and suction) generated as a result of magnetizing the fixed
and mobile iron cores by passing an electrical current
through the fixed coil.

Span

The algebraic difference between the upper and lower limits
of the measurement range.

Overshoot

The difference between the maximum deflection value and
the final value when a measured quantity changes suddenly.

Rectifier indicator

An indicator combining a DC-operated indicator and a
rectifier to measure AC current/voltage.

Transducer indicator

An indicator that converts a quantity of AC electricity to a
DC voltage/current using an electronic device or circuit, and
then indicates the quantity using a movable coil indicator.

Response time

When the measurement value changes suddenly from zero
to a specified value, the time (seconds) until the needle
stops at its final stationary position.

Residual
displacement

The deflection of a mechanically controlled movable
element still remaining after the cause of the deflection has
been eliminated.

Bimetal indicator

Heat-based indicators that operate by changing the shape
of the metal elements, which occurs when they are heated
directly/indirectly via an electrical current.

Extent of influence

In general, the potential extent of influence that an external
factor has on performance (e.g., ambient temperature,
external magnetic field).

An accessory that has special properties/accuracy itself,

Distortion rate

_ Effective value of the harmonics contained

Compatible accessory |regardless of whether or not it is combined with the (total harmonic Rate: - - -
e ) . Effective value of non-sinusoidal wave
performance of an indicator. distortion rate)
o .. |An accessory that has special properties/accuracy itself and . _
Limited-compatibility ) . o . . Effective value of varying component
can be combined with an indicator that has special Ripple content Content:
accessory value of DC component
performance.
Dedicated accessory |An accessory that is adjusted considering the electrical Standby stat Prior to indicator testing, the specified measurement amount
andby state
(non-compatible accessory) |characteristics of the indicator it is combined with. Yy supplied to the circuit being measured.
@Abbreviations for items measured @®Standard value @Standby conditions

DA : DC current 1) DA, DV, AA, AV, W, VAR

DV : DC voltage The upper limit of the

AA : AC current measurement range; the sum of
AV : AC voltage the absolute values of both sides
W : Power where there is a zero point on the
VAR : Reactive power scale [i.e., there are positive and
PF : Power factor, phase negative ranges]; the span when

F : Frequency

SY

1 Synchroscope

the scale does not match the
quantity of electricity.

2)F
Upper-limit value of the
measurement range

3) PF, SY
90° electric angle

Prior to testing, the following input is applied to meters that are required to

have a standby state.

Measured quantity Input condition Time
DA, DV, AA, AV 80% of maximum scale value
Voltage: 100%;
W, VAR power factor (or reactive factor): 1
80% of maximum scale value 15
F Voltage: 100%; maximum scale value minutes
PE Voltage: 100%; current: 80%;
power factor: 1
SY Voltage: 100%; synchronization point




|:|Standards

Excerpts from Japanese standards

(1) JIS C 1102-1 ~ -

9

Type of measured quantity

Influencing item Test conditions Performance DAIAAT W | - :PF:SY

DV AV VAR " | |
Inherent error Measure important points under standard conditions +100% of the accuracy class 01010101010
Ambient temperature Temperature varies +10°C from standard temperature (23°C) 100% of class index 0,0]0;]0]0,0
Humidity Leave for 96hr in states of 25% and 80% relative humidity, respectively 100% of class index 0:1010:0:10:0

DC measured . . . . [ .

SEwTY Ripple 20% input, and 45-65Hz and 90—-130Hz current (AC) superimposed 50% of class index oy + 1

Lo

. X AC, DC, W :20% third harmonic wave content (W: with each measured circuit) . - . R
Distortion . . i L 100% of class index (rectifying type is exempt) 1 0O,0,0,0,0

PF F : 15% third harmonic wave content (PF: with each measured circuit) [

AC measured Lo
quantity Frequency Vary by +10% from reference frequency 100% of class index 0,0, 10,0
Voltage component Vary by +15% from reference voltage 100% of class index | 10101010

Current component Vary by 20 to 120% of rated current 100% of class index L1 10,

e e e

Power factor Power factor varies from 1 to 0.5 (var: lagging phase angle: 30°) 100% of class index Lo

Phase balance One current circuit removed 200% of class index 10 10,

e N

Interference between multiple phase o . [

o One voltage circuit removed 200% of class index A

indicator elements i o '
Attitude Incline of 5°to the front/back/left/right from the standard attitude 50% of class index O 1 O 1 ©] 1 ©] 1 O 1 [©]
External magnetic field Magnetic field of 0.4kA/m Movable iron core: 6%; others: 1.5% 0,0,0,0,0,0
Ferromagnetic support Mounted to a 2mm-thick steel-plate panel Within limits of inherent error @) 1 O 1 ©) 1 @) 1 O 1 @)
Conductive support Mounted to a 1.5mm-thick (or thicker) aluminum panel Within limits of inherent error ©0,0,0,0,0,0

X Overshoot Input of approx. 2/3 scale length; measure initial overshoot distance 20% or less if the full deflection angle is less than 180°; 25% or less otherwise N
Damping : - — 0roro0rororo

Response time Input of approx. 2/3 scale length; measure time to settle within 1.5% 4s or less [ S
Self-heating Changes at 1 to 3 minutes after and 30 to 35 minutes after applying a 90% input. 100% of class index 01010101010

Apply power 10-fold that of the rated power nine times for 0.5s at 60s [

Short-time | Power supply circuit intervals and one time for 5s. T
pp.y . o Within limits of inherent error Or010:10:10:10

overload Voltage circuit Apply voltage double that of the rated voltage nine times for 0.5s at 60s .

intervals and one time for 5s. A

Continuous Current circuit Apply current 120% that of the rated current for 2h [ R
- PRy Within limits of inherent error 00,0000

overload Voltage circuit Apply voltage 120% that of the rated voltage for 2h [ T T R

Conduction of current circuit after Apply current 30-fold that of the CT nominal secondary current for 2s L I [ I

_ o X ) Current circuit does not open OO0,

large current overload (applies to indicators combined with a CT of 1 to 10A) [ T T R
Temperature limit value 40°C for 16h, -25°C for 8h (repeated three times) Within limits of inherent error 01010101010
Deviation from zero point Measure deviation after applying the maximum value of the measurement range for 30s and zero point setting for 15s. 50% of class index 0,0,0,0,0,0
Mechanical zero-point adjuster Maximum adjustment value in increasing/decreasing directions Range: 2% or 2° or more 01010101010

Drop-out frequency | Frequency when rotation stops after increasing and then decreasing the starting circuit frequency. | | For 3-phase: 1.5Hz or more .

[ R R
Synchroscope Pull-in frequency | Frequency when rotation starts after increasing and then decreasing the starting circuit frequency. | | For 1-phase: 1Hz or more ! Lo ! @]

Open circuit Open starting-circuit or operating-circuit side Index indicates synchronization point +30 externally [ S

o 10-65—10Hz, amplitude: 15mm o0

o Vibration ) ) . [P
Vibration/Impact I ; Sweeping speed: 1 octave/min., No. of sweeps: 5 100% of class index ©,0,0,0,0,0

mpac [ R R

P 490m/s? in X-, Y- and Z-, forward and reverse directions (repeated three times) Lo

(2) JIS C 1010-1 (M

easurement CategoryIll, Pollution Degree 2)

Type of measurement

Test item Test conditions Performance/Reference value DAIAAT W | - ! PF:SY
DV AV VAR = ||
Between entire measurement circuit and outer casing ) ) R R
X X K . e Dielectric breakdown and flashover must not ! ! ! ! !
Voltage test The test voltage value is defined according to the operating circuit voltage. 0;/0;0/0,0,0
occur.
50Hz/60Hz effective AC voltage, 5s L
Between an external portion that an operator can touch and an internal . L X ! [ !
o K X K Metal and resin connected: basic insulation ' o '
. . circuit that is not insulated from the input. ) ) i L
Clearance and creeping distance . _ . . . |Ungrounded metal: reinforced insulation or double | O 1 O 1 O 1 O+ O 1 O
The clearance and creeping distance are defined according to the operating | lati ! Lo !
insulation
circuit voltage. R
Representative operating circuit voltages and the clearance and creeping distance required
. o Standard insulation Reinforced insulation or double insulation
Operating circuit voltage . - . -
Clearance Creeping distance Test voltage value Clearance Creeping distance Test voltage value
100V 0.5 1.4 840 1.5 2.8 1390
150V 1.5 1.57 1390 3.0 3.14 2210
300V 3.0 3.0 2210 59 6.0 3480
600V 5.5 6.0 3320 10.5 12.0 5200

(3) Reference (JIS C 1102-1: 1997 specified standard)

Test item

Test conditions

Performance/reference value

Type of measurement

DAAATW | FEPFESY
il

Note 1
Insulation test

Between entire measurement circuit and outer casing
Apply 500VDC and measure

5MQ or more

DV | AV VAR,
T

oioioioioio

Note 1. JIS C 1102-1 is not specified in 2007.
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|:| Reference Chart for Test Voltages and

Corresponding test voltages according to indicator type

Operating circuit voltage or

Note 1

Factory-tested

Note 2

Note 3

Indicator type Model name . . JIS voltage test JIS mark indication
maximum rating voltage
300V or less 2210V, 5s 2000V, 1min Indicated
YM-206NDA, YM-208NDA, YM-210NDA
301V~600V 3320V, 5s 2000V, 1min Not indicated
DC ammeters
YM-8NDA, YM-10NDA, YM-12NDA
600V or less 3320V, 5s 2000V, 1min Indicated
LM-80NDA, LM-110NDA
1~300V 2210V, 5s 2000V, 1min Indicated
301V~600V 3320V, 5s 2000V, 1min Not indicated
601V~1000V 4300V, 5s 3000V, 1min Not indicated
YM-206NDV, YM-208NDV, YM-210NDV
1001V~1200V 4950V, 5s 5000V, 1min Not indicated
1201V~1500V 5800V, 5s 5000V, 1min Not indicated
DC voltmeters 1501V~2000V 7400V, 5s 5000V, 1min Not indicated
1~600V 3320V, 5s 2000V, 1min Indicated
601V~1000V 4300V, 5s 3000V, 1min Not indicated
YM-8NDV, YM-10NDV, YM-12NDV
1001V~1200V 4950V, 5s 5000V, 1min Not indicated
LM-80NDV, LM-110NDV
1201V~1500V 5800V, 5s 5000V, 1min Not indicated
1501V~2000V 7400V, 5s 5000V, 1min Not indicated
300V or less 2210V, 5s 2000V, 1min Indicated
- YS-206NAA, YS-208NAA, YS-210NAA 301V~600V 3320V, 5s 2000V, 1min Not indicated
ovable iron
Combined with CT 2210V, 5s 2000V, 1min Indicated
core
YS-8NAA, YS-10NAA, YS-12NAA 600V or less 3320V, 5s 2000V, 1min Indicated
LS-80NAA, LS-110NAA Combined with CT 2210V, 5s 2000V, 1min Indicated
AC ammeters
300V or less 2210V, 5s 2000V, 1min Indicated
YR-206NAA, YR-208NAA, YR-210NAA 301V~600V 3320V, 5s 2000V, 1min Not indicated
Rectifier Combined with CT 2210V, 5s 2000V, 1min Indicated
YR-8NAA, YR-10NAA, YR-12NAA 600V or less 3320V, 5s 2000V, 1min Indicated
LR-80NAA, LR-110NAA Combined with CT 2210V, 5s 2000V, 1min Indicated
YS-206NAV, YS-208NAV, YS-210NAV 50~300V 2210V, 5s 2000V, 1min Indicated
YS-8NAV, YS-10NAV Combined with VT 2210V, 5s 2000V, 1min Indicated
Movable iron 50~600V 3320V, 5s 2000V, 1min Indicated
YS-12NAV
core Combined with VT 3320V, 5s 2000V, 1min Indicated
150~600V 3320V, 5s 2000V, 1min Indicated
LS-80NAV, LS-110NAV
AC voltmeters Combined with VT 3320V, 5s 2000V, 1min Indicated
5~300V 2210V, 5s 2000V, 1min Indicated
YR-206NAV, YR-208NAV, YR-210NAV 301V~600V 3320V, 5s 2000V, 1min Not indicated
Rectifier Combined with VT 2210V, 5s 2000V, 1min Indicated
YR-8NAV, YR-10NAV, YR-12NAV 5~600V 3320V, 5s 2000V, 1min Indicated
LR-80NAV, LR-110NAV Combined with VT 2210V, 5s 2000V, 1min Indicated
1P2W: 110~220V 2210V, 5s 2000V, 1min Indicated
YP-206NW, YP-208NW, YP-210NW
1P3W: 100/200V 2210V, 5s 2000V, 1min Indicated
Wattmeters YP-8NW, YP-10NW, YP-12NW
3P3W: 110~220V 2210V, 5s 2000V, 1min Indicated
LP-80NW, LP-110NW
3P4W:110/v°3/110~220/380V 2590V, 5s 2000V, 1min Indicated
YP-206NVAR, YP-208NVAR
3P3W: 110~220V 2210V, 5s 2000V, 1min Indicated
YP-210NVAR
Varmeters
YP-8NVAR, YP-10NVAR, YP-12NVAR
3P4W: 110//°3/110~110/190V 2210V, 5s 2000V, 1min Indicated
LP-80NVAR, LP-110NVAR
- 4 YP-206NPF, YP-208NPF, YP-210NPF
alance
- YP-8NPF, YP-10NPF, YP-12NPF 3P3W: 110~220V 2210V, 5s 2000V, 1min Indicated
circuits
LP-80NPF, LP-110NPF
Power factor meters YP-206NPFU, YP-208NPFU
3P3W: 110~220V 2210V, 5s 2000V, 1min Indicated
Unbalanced | YP-210NPFU
loads YP-8NPFU, YP-10NPFU, YP-12NPFU
3P4W: 110//°3/110~110/190V 2210V, 5s 2000V, 1min Indicated
LP-80NPFU, LP-110NPFU
YP-206NF, YP-208NF, YP-210NF
Frequency meters YP-8NF, YP-10NF, YP-12NF 110~220V 2210V, 5s 2000V, 1min Indicated
LP-80NF, LP-110NF
YM-206NRI, YM-208NRI, YM-210NRI
Current input | YM-8NRI, YM-10NRI, YM-12NRI 300V or less 2210V, 5s 2000V, 1min Indicated
LM-80NRI, LM-110NRI
DC input
YM-206NRI, YM-208NRI, YM-210NRI
Voltage input | YM-8NRI, YM-10NRI, YM-12NRI 1~300V 2210V, 5s 2000V, 1min Indicated
Receiving LM-80NRI, LM-110NRI
indicators YR-206NRI, YR-208NRI, YR-210NRI
Current input | YR-8NRI, YR-10NRI, YR-12NRI 300V or less 2210V, 5s 2000V, 1min Indicated
LR-80NRI, LR-110NRI
AC input
YR-206NRI, YR-208NRI, YR-210NRI
Voltage input | YR-8NRI, YR-10NRI, YR-12NRI 5~300V 2210V, 5s 2000V, 1min Indicated

LR-80NRI, LR-110NRI




JIS

Mark

Note 1

Note 2.

Note 3

Indicator type Model name Operatlnglcwcun vgltage or FECERAEEE JIS voltage test JIS mark indication
maximum rating voltage
Indicators with changeover AC ammeters | YR-8UNAA, YR-10UNAA, YR-12UNAA 600V or less 3320V, 5s 2000V, 1min Indicated
switches AC voltmeters | YR-8UNAV, YR-10UNAV, YR-12UNAV 150~600V 3320V, 5s 2000V, 1min Indicated
LB-8ZNAA 150V or less 2210V, 5s 2000V, 1min Not indicated
AC ammeters
LB-11ZNAA, LB-11ZRNAA 300V or less 2210V, 5s 2000V, 1min Indicated
LB-8ZNAV 150V 2210V, 5s 2000V, 1min Not indicated
AC voltmeters
LB-11ZNAV, LB-11YRNAV 150V 2210V, 5s 2000V, 1min Indicated
Demand meters 1P2W: 110~200V 2210V, 5s 2000V, 1min Indicated
LB-11ZNW, LB-11ZRNW, LB-11YNW
Wattmeters LB-11YRNW 3P3W: 110~220V 2210V, 5s 2000V, 1min Indicated
3P4W:110/+/°3/110~220/380V 2590V, 5s 2000V, 1min Indicated
Receiving LB-11ZNRlI, LB-11ZRNRI, LB-11YNRI
300V or less 2210V, 5s 2000V, 1min Indicated
indicators LB-11YRNRI
Demand meter relays AC ammeters | LB-11ZRMNAA 300V or less 2210V, 5s 2000V, 1min Not indicated
YM-210MRNDA, YM-210MRHNDA Exterior 2210V, 5s 2000V, 1min
DC ammeters 300V or less Not indicated
LM-11MRNDA, LM-11MRHNDA Between input and output 1200V, 1min 1200V, 1min
Exterior 2210V, 5s 2000V, 1min
1~300V Not indicated
YM-210MRNDV, YM-210MRHNDV Between input and output 1200V, 1min 1200V, 1min
DC voltmeters
LM-11MRNDV, LM-11MRHNDV Exterior 3110V, 5s 2000V, 1min
301~500V - - - Not indicated
Between input and output 1200V, 1min 1200V, 1min
YR-210MRNAA, YR-210MRHNAA Exterior 2210V, 5s 2000V, 1min
AC ammeters 300V or less Not indicated
LR-11MRNAA, LR-11MRHNAA Between input and output 1200V, 1min 1200V, 1min
YR-210MRNAV, YR-210MRHNAV Exterior 2210V, 5s 2000V, 1min
AC voltmeters 10~300V Not indicated
LR-11MRNAV, LR-11MRHNAV Between input and output 1200V, 1min 1200V, 1min
Exterior 2210V, 5s 2000V, 1min
1P2W: 110~220V Not indicated
Between input and output 1200V, 1min 1200V, 1min
YM-210MRNW, YM-210MRHNW Exterior 2210V, 5s 2000V, 1min
Wattmeters 3P3W: 110~220V Not indicated
LM-11MRNW, LM-11MRHNW Between input and output 1200V, 1min 1200V, 1min
3P4W:110//°3/110 Exterior 2590V, 5s 2000V, 1min
Not indicated
~220/380V Between input and output 1200V, 1min 1200V, 1min
Meter relays ; .
Exterior 2210V, 5s 2000V, 1min
3P3W: 110~220V Not indicated
v . YM-210MRNVAR, YM-210MRHNVAR Between input and output 1200V, 1min 1200V, 1min
armeters
LM-11MRNVAR, LM-11MRHNVAR 3P4W:110//°3/110 Exterior 2210V, 5s 2000V, 1min Not indicated
ot indicate
~110/190V Between input and output 1200V, 1min 1200V, 1min
YM-210MRNPF, YM-210MRHNPF
Exterior 2210V, 5s 2000V, 1min
LM-11MRNPF, LM-11MRHNPF
3P3W: 110~220V Not indicated
YM-210MRNPFU, YM-210MRHNPFU Between input . .
Power factor meters 1200V, 1min 1200V, 1min
LM-11MRNPFU, LM-11MRHNPFU and output
YM-210MRNPFU, YM-210MRHNPFU 3P4W:110//°3/110 Exterior 2210V, 5s 2000V, 1min Not indicated
ot indicate
LM-11MRNPFU, LM-11MRHNPFU ~110/190V Between input and output 1200V, 1min 1200V, 1min
YM-210MRNF, YM-210MRHNF Exterior 2210V, 5s 2000V, 1min
Frequency meters 110~220V - 5 - Not indicated
LM-11MRNF, LM-11MRHNF Between input and output 1200V, 1min 1200V, 1min
Power supply | YM-210MRNRI, YM-210MRHNRI Exterior 2210V, 5s 2000V, 1min o
. . 300V or less - - Not indicated
Receiving input LM-11MRNRI, LM-11MRHNRI Between input and output 1200V, 1min 1200V, 1min
indicators Voltage YM-210MRNRI, YM-210MRHNRI Exterior 2210V, 5s 2000V, 1min
1~300V Not indicated
input LM-11MRNRI, LM-11MRHNRI Between input and output 1200V, 1min 1200V, 1min
DC ammeters | LM-11ZNDA, LM-11YNDA 300V or less 2210V, 5s 2000V, 1min Not indicated
Indicators with maximum and | AC ammeters | LM-11ZNAA, LM-11YNAA 300V or less 2210V, 5s 2000V, 1min Not indicated
minimum needles AC Voltmeters | LM-11ZNAV, LM-11YNAV 100~300V 2210V, 5s 2000V, 1min Not indicated
Receiving indicators | LM-11ZNRI, LM-11YNRI 300V or less 2210V, 5s 2000V, 1min Not indicated
Earth-leakage detectors LM-11NGD 63.5~150V 2210V, 5s 2000V, 1min Not indicated
Synchroscopes LI-11NSY 110~220V 2210V, 5s 2000V, 1min Indicated
Exterior 2210V, 5s 2000V, 1min
Dual-element indicators LM-11NE 10V or less Indicated
Between terminals 50V, 1min 50V, 1min
FM-210SN, FM-213SN, FM-215SN
300V or less 2210V, 5s 2000V, 1min Indicated
FM-217SN
Current input - -
FM-210DN, FM-213DN, FM-215DN Exterior 2210V, 5s 2000V, 1min
10V or less Indicated
FM-217DN Between terminals 500V, 1min 500V, 1min
DC indicators
FM-210SN, FM-213SN, FM-215SN
Bar-shaped 1~300V 2210V, 5s 2000V, 1min Indicated
o : FM-217SN
indicators Voltage input - -
FM-210DN, FM-213DN, FM-215DN Exterior 2210V, 5s 2000V, 1min
1~10V Indicated
FM-217DN Between terminals 500V, 1min 500V, 1min
X FR-210SN, FR-213SN, FR-215SN
Current input 300V or less 2210V, 5s 2000V, 1min Indicated
FR-217SN
AC indicators
FR-210SN, FR-213SN, FR-215SN
Voltage input 5~300V 2210V, 5s 2000V, 1min Indicated
FR-217SN
Note 1. The factory-tested voltages are the values for the voltage test at the time of shipment. (The test may be performed at a value higher than the standard value.)
Note 2. Values in JIS C 1102-1 to 7 (1997 version).
Note 3. In some cases, special specification models (special grade, foreign standards) may not have a JIS mark.
Note 4. Models shown in shaded areas do not have the JIS mark.
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Mechanical Indicators
|:| Common Specifications

BCommon standard specifications

Standards Direct-acting electrical indicators JIS C 1102-2, JIS C 1102-3, JIS C 1102-4, JIS C 1102-5, JIS C 1102-7
Accuracy (grade) Class 1.5 or 2.5 (frequency meters: class 0.5 or 1; power factor meters: class 5, synchroscope: class 5)

Usage temperature range | -5°C to 50°C (reference temperature: 23°C)

Usage humidity range At a relative humidity of 30% to 70%, there are no adverse effects on indications.

Mounting attitude Vertical (the scale plate is vertical with respect to a horizontal surface)
Scale plate Background color: white
Cover Acrylic resin (with antistatic treatment applied)
Case Steel plate or molded product

Input signal peak-to-rms ratio | Sine wave (v 2)
Measurement category | CATII (category of measurement performed inside a building facility)
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Operating environment ) .
P 9 2 (non-conductive pollution only)

pollution rating

Installation altitude 2,000m or less
Usage location Indoors
Mounting panel Metal panel
Voltage test Rated voltage 300V: 2210V for 5s; rated voltage 600V: 3320V for 5sNote 1 (between electrical circuit and outer casing)
Insulation test 10MQ or more at a test voltage of 500V (between electrical circuit and outer casing)

Storage temperature -20°C to 60°C

Note 1. Refer to the Reference Chart for Test Voltages and JIS Mark on p.25/26 for information regarding the circuit voltage ranges of respective models and
applicable voltage test values.
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BCovers

Cover specification Classification Y-2N Series Y-N Series L-N Series
B design cover =
) (©) @
(Munsell N 1.5 semi-gloss) o
5
o
=
5
=3
o
2
o
@
® F P Y R ARy
B u %y / 3 b*'\f‘:j
\ B | L
G design cover (all transparent) O S ol i | | =
F design cover Note1 N
(special color coating)
Cover with red needle
can be 5
manufactured for B,
G, and F designs

Remarks The B design cover is standard specification. The G and F design covers and covers with red needles can be manufactured if required.
Note 1. When ordering the F-design cover, please use F as the cover code and specify the color coating. Munsell 7.5BG 4/1.5 will be used for orders with no color
coating specified.

@Cover codes

Cover specifications | Without red needle With red needle
B design B BR*1
G design G GR
F design F FR

Remarks For the Y-N Series, a B cover with two red needles (BRR cover) can be manufactured depending on the model (please inquire for details).

@Accessories

Nuts for mounting screws are provided with all models. T-150 and other special accessories are indicated in the specification

columns of the respective indicator types.
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Mechanical Indicators
|:| Common Specifications

B Scale plate components and items indicated

Thick
4 Medium  Scale lines
S Scale numeral
8 Thin
E Scale baseline Scale spacing
©
o
s . Maximum scale value
& Zero scale line 4 N
- Q
Scale plate
Q % JIS mark
Logo mark of certification organization
MITSUBISHI & 3-26 1.5_| cATII )5 heots E
YP-12NW 5 A CT 505
Unit of measurement No. F1008 110V VT. 6600/110 ————— N\
A MITSUBISH ELECTRIC
Item Code Rated current value, CT ratio
Model name .
Ampere A Rated voltage value, VT ratio

Volt v Serial number

Watt W

Var var

Cos ¢ or r 1
Power factor @i @ 3~2E 1.5 CATIL { __ J

Type of measurement

cos y
Hertz Hz
Prefix
Auxiliary symbols
Mega 10° M
Item Symbol
Kilo 103 k
Milli 103 Shunt —F
Serial resistor | TR+
Accessory <

and number of elements

Operation principle measured Accuracy class Mounting attitude Measurement category
ltem Symbol Iltem Symbol Class index | Code ltem Symbol Classification Code
Permanent Instrument used with scale Measurement
magnet/movable ﬂ DC circuit pp—— Class 0.5 0.5 ) L CATII
coil = plate set vertically category Il
Movable iron {2 o Instrument used with scale
~ (|
core RSl Gessi ! plate set horizontally
. 3-phase AC Instrument used with scale
Bimetal L~ P o 3~ Class 1.5 1.5 "
circuit plate set at a position f60°
Electronic device Single element inclined from the horizontal
in measurement @i L 3~1E Class 2.5 25 surface (example: 60°)
circuit for 3-wire circuit
'a'g‘figgri‘;f @: Two elements for Ty 5
auxiliary circuit unbalanced load 3~2E ass
3-wire circuit .
Class 1.5 in the case
IRy Two elements for where the base value | |1.5]
unbalanced load 3N~2E corresponds to the span
pascccut Class 25 in the case
Three elements where the base value | |2.5]
for unbalanced
) el 3N~3E corresponds to the span
circuit
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B Scale plate indications

The following tables show the scales, including numerals, colored lines, bands and colors, used as standard specifications.
Red, blue, green and yellow are used for the colored lines/bands.

=
[1]
[v]
=
o
3,
o
-1
5
=
o
Y
o
")
0 300
1|0 s 10 15
2)
\\\\lll,,/ 307 ) S
Q\ \ /'5\ Q %
0
A0 ay 70 A0 9 7
\\ R ryy // 0 50 %
S W ", 3 N
\\ // 0 P 0 _ —+
100 100
200 20
\05% 100 A0 10 30
[ | ° g
\\ \ / o
o "y, N 0
\ / v
A0 Lot I /20 200 400
\\}\\\‘lll’///
Q, \ 10 s % 2 &
No e © ) ’ ®
o © o 7
Colored
\ ] Collored Colored band
o . line 5 70 line 100 200
‘L\ o\ , M
S /7 N s
\ /
Colored band 0 300

Remarks (1) See the “Standard Scale Diagrams” on pp.31 to 34 regarding the scale division with respect to the maximum scale value.
(2) Special scales can also be manufactured.
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|:| Standard Scale Diagrams

1a. Y-206N ordinary scale indicators 1b. Y-206N expanded scale indicators
Maximum Number| Single [[Maximum Number | Single
scale Scale specification of space scale Scale specification of space
value divisions| reading value divisions| reading
a 0 2 4 6 8 10 01 ! 0 5 10 20 30 0.1
100 | | | | I I | 10 10 100 | T TR [ 10 10
1000 vt ! 100 1000 ! 100
w2l 3 6 9 12 91 a2l o 3 6 9 12 24 36 0.1
20 | | | | IR 12 10 120 | T R R TR [ 12 10
1200 i b ! 100 1200 L 100
4
5 ws o 5 10 15 01 %o 5 10 15 30 45 o1
T 150 Lo b oo bl 15 10 150 oo b bl [ 15 10
o 1500 100 1500 LD 100
T
£ o 0 5 10 15 20 91 5 0 10 20 40 60 0.1
s 200 | | | vl 20 10 200 Fovovtvoonbovortoondd [ 20 10
8 2000 L 100 2000 . 100
c
s 025 | 0 5 10 15 20 25 91 225 | o 5 10 15 20 25 50 75 91
H 250 oo bbb bl 25 10 250 Lovooboro b b bendl [ 25 10
£ 2500 R 100 2500 L 100
o 0 10 20 30 92 ) 0 10 20 30 60 90 92
300 | | vl 15 20 300 oo b bl [ 15 20
3000 Lt b 200 3000 - 200
a 0 10 20 30 40 92 o8 0 10 20 30 40 80 120 95
400 oo boooac b bl 20 20 400 | I T [ 8 50
4000 Lt 200 4000 500
a5 o 10 20 30 40 45 92
450 | | | Lo bl 225 20 - - -
4500 e LI I | L I | 200
= 0 10 20 30 40 50 25 o 0 10 20 30 40 50 100 150 95
500 T DT R AT I | 10 50 500 | T AT R I B [ 10 50
5000 [ — 500 5000 — 500
6 0.5 6 05
a (I) 2|0 4|0 slo 1 2 o (I) 2|0 4|o 6|0 1?0 1£|so i A
600 50 600 50
0 (L [ [ 500 aa [ [ | [ 500
45 0 20 40 60 75 25 ) 25 50 75 150 225 95
750 | ([T I T I RN I A 15 50 750 oo b bl [ 15 50
7500 L 500 7500 - 500
= 0 20 40 60 80 2.5 . 0 20 40 60 80 160 240 95
800 O T T DT AT T R B | 16 50 800 | T AT O BTN O AN A [ 16 50
8000 L S . 500 8000 L 500
9 0.5 9 1
o0 cl) 3|o elo 9|o s 9 o (I) 3|o elo 9|o 1s|so 2{0 . o
900 50 900 100
ooy [ [ I [N T 509 oo [ [ [ 1099

Remarks The ranges underlined in the Scale specification column of the table above are omitted for indicators where the interval between scale marks are very
small close to the zero point (e.g., an indicator with a movable iron core).

2a. Y-208N and Y-210N ordinary scale indicators  2b. Y-208N and Y-210N expanded scale indicators

Maximum Number| Single [[Maximum Number | Single
scale Scale specification of space scale Scale specification of space
value divisions| reading value divisions| reading

1 0.05 1 0.05
§ 3 bt s o] EE et 15 s ] 5
100 5 100 5
o [ | | | | 55 o thabo bbb bbb 55
1.2 0.05 1.2 0.05
RN i A
e (LI I A N TN IR O AR B 50 s vholbabobo bbb bl 50
ws o 5 10 15 01 %o 5 10 15 30 45 o1
150 Lo b oo bl 15 10 150 oo b bl [ 15 10
1500 —_ 100 1500 100
. 0 5 10 15 20 91 ) 0 10 20 40 60 0.1
200 | | | vl 20 10 200 Fovovtvoonbovortoondd | | 20 10
2000 L Prrr e b 100 2000 — 100
025 | 0 5 10 15 20 25 01 25 | o 5 10 15 20 25 50 75 o1
250 oo bbb bl 25 10 250 Lovooboro b b bendl [ 25 10
2500 NI, 100 2500 MRS 100
o 0 10 20 30 91 & 0 10 20 30 60 90 92
300 | | Fovvotooon oot 30 10 300 oo b bl | | 15 20
3000 Lt 100 3000 200
a 0 10 20 30 40 92 o8 0 10 20 30 40 80 120 92
400 oo bovoac b bl 20 20 400 Fovoobvoon oo bl [ 20 20
4000 - 200 4000 - 200
25 o 10 20 30 40 45 92
450 | | | Lo bl 225 20 - - -
4500 e LI I | L I | 200
= 0 10 20 30 40 50 92 o 0 10 20 30 40 50 100 150 92
500 oo bbb bl 25 20 500 Lovooboro b b bendl [ 25 20
5000 _ 200 5000 _ 200
a0 0 20 40 60 92 = 0 20 40 60 120 180 95
600 | | | NN ERRRRERREL 30 20 600 | I U AT T B BT | [ 12 50
6000 drnnberrrber 200 6000 1 500
2% o 20 40 60 75 28 2% o 25 50 75 150 225 25
750 oo o b b o b | 15 50 750 oo b bl [ 15 50
7500 — 500 7500 500
= 0 20 40 60 80 2.5 = 0 20 40 60 80 160 240 95
800 O T T DT AT T R B | 16 50 800 | T AT O BTN O AN A [ 16 50
8000 - 500 8000 - 500
o 0 30 60 9 95 ) 0 30 60 90 180 270 95
900 | T T ET R AT I RN B | 18 50 900 oot boravraoboraonald | | 18 50
9000 - 500 9000 - 500

Remarks The ranges underlined in the Scale specification column of the table above are omitted for indicators where the interval between scale marks are very
small close to the zero point (e.g., an indicator with a movable iron core).
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3a. Y-8N and Y-10N ordinary scale indicators

3b. Y-8N and Y-10N expanded scale indicators

Maximum Number | Single [[Maximum Number | Single
scale Scale specification of space scale Scale specification of space
value divisions| reading value divisions| reading

1 0.05 1 0.05
10 0 2 4 6 8 10 o 10 0 5 10 20 30 o
100 [TT T T rrr[prrrrrr1rr] 20 5 100 [T T T I T[T I 1r7] | | 20 5
1000 50 1000 R 50
1.2 0.05 1.2 0.05
i 0 9 12 o8 0 0 3 6 9 12 24 36 0’8
1;%8 [TTT T T[T T T T[T rrr[rrrrr] 24 5 120 (RN R A R | | 24 5
50 1200 [ 50
N 5 10 15 o1 a2l o 5 10 15 30 45 9.1
150 L L L | 15 10 150 [Trrrrrrr[rrrrj | | 15 10
1500 100 1500 100
. 0 5 10 15 20 0.1 . 1 20 40 60 01
gzgg [Trrrfrrrrprrrrprrrr] 20 10 200 | L DL LN I | 20 10
0 100 2000 [ 100
25 | o 5 10 15 20 25 o1 225 | o 5 10 15 20 25 50 75 9.1
2238 I 7T I 7T I 7T I 7T I 7T I 25 188 zggg I TTT II TTTT I TTT II TTTT I TTTT I I I 25 1(138
o 0 10 20 30 0.1 na 0 10 20 30 60 90 92
300 [TTT T T [T T[T rrrrprrrr] 30 10 300 [TrTrr[rrrrrrrrj | | 15 20
3000 J— 100 3000 200
a8 0 10 20 30 40 o1 o 0 10 20 30 40 80 120 92
400 LN RAERY LAARE AR RRRRN RRRRY LRRRRRRRRY| 40 10 400 | LN NLELELEL ILEL LR | | | 20 20
4000 — 100 4000 — 200
P o 10 20 30 40 45 92
450 [TTrr[rrrrrrrrrrrrrr) 225 20 — — —_
4500 J— 200
o 0 10 20 30 40 50 92 & 0 10 20 30 40 50 100 150 92
500 [rTrrrprrrrrrrrprrrrproroo) 25 20 500 [ LR LERRN ERREE LEREN RERRE | 1 25 20
5000 [ 200 5000 J— 200
o 0 20 40 60 92 o 0 20 40 60 120 180 95
600 [TTT T [T I [T rrrrprrrr] 30 20 600 | L L L L L | | | 12 50
6000 [ 200 6000 J— 500
S ) 20 40 60 75 95 45 10 25 50 75 150 225 98
788 L L L L L 15 gg 783 [Trrrrrrr[rrrrj | | 15 88
75 JR— 5 75 5
0 0 20 40 60 80 95 o 0 20 40 60 80 160 240 25
800 [rtrrrrrr[rrrr1rr1r] 16 50 800 [TTT T T[T T T[T T 1] | | 16 50
8000 500 8000 — 500
% 0 30 60 90 o® 0 0 30 60 90 180 270 08
900 [Trrrrrrrrrrprrrr1r] 18 50 900 [TTIT T[T T[T T7TIT1] 1 18 100
9000 500 9000 J— 1000

Remarks The ranges underlined in the Scale specification column of the table above are omitted for indicators where the interval between scale marks are very

small close to the zero point (e.g., an indicator with a movable iron core).

4a. Y-12N ordinary scale indicators

4b. Y-12N expanded scale indicators

Maximum Number | Single [[Maximum Number | Single
scale Scale specification of space scale Scale specification of space
value divisions| reading value divisions| reading

1 0.02 1 0.05
10 0 2 4 6 8 10 0a 10 0 5 10 20 30 o
100 | LAY LARRY LRRRY LARRNLRRRS LARRNLARRY ARRS ALY | 50 2 100 [T T T I T[T I 1r7] 1 20 5
1000 —— 20 1000 E— 50
1.2 0.05 1.2 0.05
i 0 3 6 9 12 o8 a9 0 3 6 9 12 24 36 o8
120 [TTT T T[T T I T[T rrrfrrrrr] 24 5 120 L L N RS | | 24 5
1200 — 50 1200 — 50
R 5 10 15 508 a® o 5 10 15 30 45 o1
150 [T T T T T[T rrrrrrrIr] 30 5 150 [Trrrrrrr[rrrrj | | 15 10
1500 _— 50 1500 100
2 0.05 2 0.1
o 0 5 10 15 20 o8 o 0 5 10 15 20 40 60 ]
200 HUNUNEULLN Y 40 5 200 | LN BLELELELE BLELBLL LR | | | 20 10
2000 — 50 2000 — 100
25 | o 5 10 15 20 25 o1 225 | o 5 10 15 20 25 50 75 9.1
250 TTT T[T I rTrprrrr[rrrrrroro] 25 10 250 [ LR LERRN ERREE LEREN RERRE | 1 25 10
2500 I— 100 2500 — 100
) 0 10 20 30 0.1 e 0 10 20 30 60 90 92
300 [TTTT T I T[T rrrrprroT] 30 10 300 [TrTrr[rrrrrrrrj | | 15 20
3000 — 100 3000 200
a8 0 10 20 30 40 91 o 0 10 20 30 40 80 120 92
400 LN RAERY LAARE AR RRRRN RRRRY LRRRRRRRRY| 40 10 400 | LN NLELELEL ILEL LR | | | 20 20
4000 — 100 4000 — 200
P o 10 20 30 40 45 0.1
450 LA LAY LARRN LARRY LRRRNRRRRY LERRERRRES LERRNI 45 10 — — —
4500 —_— 100
o 0 10 20 30 40 50 o1 & 0 10 20 30 40 50 100 150 92
500 LR LAY LARRS LARRY LARRN LARRY LARRN ERRRN LR LARNI 50 10 500 LI AR RERRN LARRE LRRES 1 25 20
5000 [ 100 5000 J— 200
o 0 20 40 60 92 s 0 20 40 60 120 180 92
600 [TTT T [T I [T rrrrprrrr] 30 20 600 LN LRARY LERRRRRRRY ERRRN RRRRS| | | 30 20
6000 —_— 200 6000 E— 200
2% | o 20 40 60 75 o2 2% |0 25 50 75 150 225 25
750 [LARRARERRNRRRRERRREY RERRRRRRRY RRRRN RN 37.5 20 750 [T T rrrrrrrr] | | 15 50
7500 J— 200 7500 500
0 0 20 40 60 80 92 o 0 20 40 60 80 160 240 25
800 [ LERRNRARRY LARRE RRRRERRRRNRRRRY LRRRRRRRRY 40 20 800 [TTTI T T[T T[T T 1] 1 16 50
8000 _— 200 8000 —_— 500
o 0 30 60 90 92 o 0 30 60 90 180 270 98
900 L AN AR LRRRRRRRRRRRRRY LARRERRRRRRRRRY| 45 20 900 [TTIT T[T T[T T7TIT1] 1 18 50
9000 [— 200 9000 S 500

Remarks The ranges underlined in the Scale specification column of the table above are omitted for indicators where the interval between scale marks are very

small close to the zero point (e.g., an indicator with a movable iron core).
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|:| Standard Scale Diagrams

5a. L-110N ordinary scale indicators

5b. L-110N expanded scale indicators

Maximum Number | Single [[Maximum Number | Single
scale Scale specification of space scale Scale specification of space
value divisions| reading value divisions| reading

1 0.02 1 — 0.05
1(118 50 2.2 1(1)3 I T T T T T e e | | 20 g-S
oy 0 2 4 6 8 10 o2 oo 0 5 10 20 30 5

1.2 — 0.05 1.2 i 0.05
1;(2) Lot b b b by bvaa | 24 2-5 1;% N N e P | | 24 2.5
20 0 2 4 6 8 10 12 5 ey 0 3 6 9 12 24 36 3

1.5 —_— 0.05 1.5 — 0.05
1;3 Loyt bvv e b il 30 2-5 1;3 bbbl | | 30 2-5
1500 0 5 10 15 50 1500 0 5 10 15 30 45 50

2 h— 0.05 2 - 0.05
r R T s TS IPTR L F w |0
poan 0 5 10 15 20 5 Rog 0 5 10 15 20 40 60 3

2.5 E— 0.1 2.5 I 0.1
2?8 I 11l I | - I | - I | - I | I | I 25 15 2?,8 I 111l I 111l I L1l I 111l I 111 II I I 25 18
2500 0 5 10 15 20 25 100 2500 0 5 10 15 20 25 50 75 100

3 — 0.1 3 I 0.1
388 NN AREEE SEREE FREEE ERREE RRNN | 30 1(1) 38g Lot bbb biad | | 30 1(1)
3000 30 100 3000 30 60 90 100

4 — 0.1 4 - 0.2
488 | | | | | 40 1(1) 483 Lo b b n b ad | | 20 23
g 0 10 20 30 40 00 £ 0 10 20 30 40 80 120 229

4.5 — 0.1

45 I I I I I 45 1(1)
450 - - -
pros 0 10 20 30 40 45 00

5 — 0.1 5} I 0.2
588 | | | | | | 50 1(1) 583 Lo bvvn b b b il | | 25 25
o 0 10 20 30 40 50 109 sy 0 10 20 30 40 50 100 150 229

6 — 0.2 6 I 0.2
egg NN AREEE SEREE FREEE ERREE RRNN | 30 23 683 Lot bbb biad | | 30 Zg
6000 60 200 6000 0 20 40 80 120 180 200

75 — 0.2 75 - 0.5
728 | | | | 375 2% 7%3 Loy v o ey v v b vy o | | 15 58
(o9 0 20 40 60 75 229 . 0 25 50 75 150 225 559

8 — 0.2 8 - 0.2
800 b b o] 40 26 800 40 25
meon 0 20 40 60 80 229 meog 0 20 40 60 80 160 240 229

9 — 0.2 © - 0.5
988 | | | | 45 2% ggg | I O T I T A T B | | | 18 Sg
B 0 30 60 90 229 oo 0 30 60 90 180 270 559

Remarks The ranges underlined in the Scale specification column of the table above are omitted for indicators where the interval between scale marks are very
small close to the zero point (e.g., an indicator with a movable iron core).

6a. L-80N ordinary scale indicators

6b. L-80N expanded scale indicators

Maximum Number | Single [[Maximum Number | Single
scale Scale specification of space scale Scale specification of space
value divisions| reading value divisions| reading

1 — 0.02 1 — 0.05
1(1]8 | | | ] ] | 50 2-2 1(1)3 I O AT A A AN T A O | | 20 2.5
1000 0 2 4 6 8 10 20 1000 0 5 10 20 30 50
1.2 e 0.05 1.2 - 0.05
1;(2) | I T I I N T IO O A P AP | 24 g.S 1;% Lottt bt bota i bt | | 24 g-S
1200 0 2 4 6 8 10 12 50 1200 0 3 6 9 12 24 36 50
1.5 0.05 1.5 —— 0.05
1;8 | PO O A A PO I I AP P A 30 2-5 1158 Lnoobbnn bl | | 30 g.s
1500 0 5 10 15 50 1500 0 5 10 15 30 45 50
2 — 0.05 2 - 0.05
20 I I I I l 40 g.5 238 I I I I I I I 40 g.S
200
2000 0 5 10 15 20 50 2000 0 5 10 15 20 40 60 50
2.5 — 0.1 2.5 I 0.1
2&233 Lo by by o b by v a o 25 18 2§g Lo b bonnn by byl | | 25 1:)
2500 0 5 10 15 20 25 100 2500 0 5 10 15 20 25 50 75 100
3 I 0.1 3 I 0.1
388 NN RN EE SNEEE ANEEE SRRNE REEN | 30 18 338 Lot b b b bl | | 30 1(1)
3000 0 10 20 30 100 3000 0 10 20 30 60 90 100
4 — 0.1 4 - 0.2
488 | | | | l 40 12) 483 I NS s R | | 20 2%
4000 0 10 20 30 40 100 4000 0 10 20 30 40 80 120 200
4.5 ——— 0.2
423 Lo be v bovava bvanaa baa 205 2% _ — —
4500 0 10 20 30 40 45 200
5 - 0.2 5 - 0.2
538 Lo b by b by v a o 25 2% 583 Lo b bonnn by byl | | 25 28
5000 0 10 20 30 40 50 200 5000 0 10 20 30 40 50 100 150 200
6 — 0.2 6 — 0.2
638 NN AR EE SNEEE ANNEE SRRNE RRNN | 30 2% egg Lot b b bt | | 30 2%
6000 0 20 40 60 200 6000 0 20 40 60 120 180 200
7.5 — 0.2 7.5 - 0.5
728 | | | | 375 2% 7%3 Lo v o bvv v by v 0 | | 15 58
7500 0 20 40 60 75 200 7500 0 25 50 75 150 225 500
8 — 0.2 8 - 0.2
800 bbb b o] 40 26 800 SRR ATVTTRVEEVERY FIURY TRV TAVTATRIN S SN 40 25
8000 0 20 40 60 80 200 8000 0 20 40 60 80 160 240 200
9 — 0.2 9 P 0.5
988 | | | | 45 23 988 I I A AN PO T P P | | | 18 Sg
9000 0 30 60 90 200 9000 0 30 60 90 180 270 500

Remarks The ranges underlined in the Scale specification column of the table above are omitted for indicators where the interval between scale marks are very
small close to the zero point (e.g., an indicator with a movable iron core).




7a. F-210N ordinary scale indicators (Class 2.5)

Rl 1 1.2 1.5 2 2.5 3 4 4.5 5 6 7.5 8 9
10 12 15 20 25 30 40 45 50 60 75 80 90
scale 100 120 150 200 250 300 400 450 500 600 750 800 900
value 1000 1200 1500 2000 2500 3000 4000 4500 5000 6000 7500 8000 9000
— 10 — 12 — 15 — 20 — 25 — 30 — 40 — 45 — 50 — 60 — 75 — 80 — 90
L - - L - - L B - C B B L -
I - . B - C B 40 - C L — — 3
- - - | =
— — — — — — - )
— 8 - — - — 20 - - - — 40 - — 60 ~ | E
- — 9 - — 15 ~ - — 30 = ~ - | — 60 o
| - - L - - L - - - | - 5
N — — 10 n B — 20 n — 30 B — 40 — — 60 s
— — — — — — — — i
— 6 L — - — 15 - - B — 30 — — - )
" n - - - B C - - L @
Scale ~ — L - - L - — 40
o — — 6 - — 10 — — 20 L — — 40 -
specification | | - — | ~ - | 20 I~ — — |
—_ — — - — 10 - - - — 20 - — B L
~ — — 5 B - —10 | [0 B - —20 | B — 30
- — 3 — — 5 C C —10 | T C C 20 | b—20 | [
—_ 2 — — — — 5 — = | — 10 — — -
— 0 — 0 — 0 — 0 — 0 — 0 — 0 — 0 — 0 — 0 — 0 — 0 — 0
Number of
L 20 24 30 20 25 30 20 225 25 30 15 16 18
divisions
sl 0.05 0.05 0.05 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.5 0.5 0.5
’ 0.5 0.5 0.5 1 1 1 2 2 2 2 5 5 5
spacing 5 5 5 10 10 10 20 20 20 20 50 50 50
reading 50 50 50 100 100 100 200 200 200 200 500 500 500

8a. F-213N, F-215N, and F217N ordinary scale indicators

e, 1 1.2 1.5 2 2.5 3 4 45 5 6 7.5 8 9
10 12 15 20 25 30 40 45 50 60 75 80 90
scale 100 120 150 200 250 300 400 450 500 600 750 800 900
value 1000 1200 1500 2000 2500 3000 4000 4500 5000 6000 7500 8000 9000
10 — 12 — 15 _—20 25 — 30 _—40 45 50 — 60 — 75 _—80 90
N - = o - 40 C = =
8 L — — 20 | - 4 | 60 | F
— 9 __ — 15 — — 30 — — — 60
— — 10 — — 20 - 30 — 40 — - 60
6 __ — — 15 - = 30 - - =
Scale ~ — — - — - 40 =
specification —°® | C = 10 .y — 20 — = — 40
P ~ __ — — - 20 C - -
4 — — — 10 — - 20 C — c
C C s — 10 = — 20 - - 30
— 3 — — 5 - — 10 10 C — 20 — 20
2 I~ — — 5 — - 10 — — -
0 — 0 — 0 — 0 0 — 0 — 0 0 0 — 0 — o — 0 0
Number of
.. 50 24 30 40 50 30 40 45 50 30 37.5 40 45
divisions
Sl 0.02 0.05 0.05 0.05 0.05 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2
° 0.2 0.5 0.5 0.5 0.5 1 1 1 1 2 2 2 2
spacing 2 5 5 5 5 10 10 10 10 20 20 20 20
reading 20 50 50 50 50 100 100 100 100 200 200 200 200
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(Refer to the specification tables regarding
models other than the Y-2N series, Y-N
series, and L-N series.)

|:| Outer Dimension Drawings

Rectangular indicators (Y-2N Series)

FIG. 1 Y-206N FIG. 2 Y-208N
M4 terminal screw | M4 terminal screw
| _ ‘ A —
| = :
N | i o Hole
J N, opening @
g i~k . [ Sl 2 1 R - ‘ 2 85

=
N

Resistance box

Auxiliary transformer
Only with

Zero adjust button

)
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L
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c
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64

dimension A

YR-206NAA type

10.5| _ Depth dimension B

2-M3

AC ammeter

mounting

screws

2-64

Panel hole opening dimensions
(as viewed from front face of the panel)

Zero adjust button

10

Only with

YS-208NAV type

85

epth dimension A

11.5| _ Depth dimension B

screws

294

Panel hole opening dimensions
(as viewed from front face of the panel)

AC voltmeter

2-M3 mounting

FIG. 3 Y-210N

i [" M4 terminal screw
o
N R
©
g e N R E 8 =
‘ L 10 gils;s‘:za‘ce ez Panel hole opening dimensions
Zero adjust button =S YS-208NAV type (as viewed from front face of the panel)
Depth dimension A AC voltmeter
100 12_| Depth dimension B 2-M3 mounting
screws
@®Depth dimension details
) Y-206N Y-208N Y-210N
Indicator type
Type name A dimension | B dimension Type name A dimension | B dimension Type name A dimension | B dimension
De Ammeters YM-206NDA 43 — YM-208NDA 43 — YM-210NDA 43 —
Voltmeters YM-206NDV 43 — YM-208NDV 43 — YM-210NDV 43 —
Ammeters YS-206NAA 43 — YS-208NAA 43 — YS-210NAA 43 —
l Uniform scale YR-206NAA 43 44 YR-208NAA 43 — YR-210NAA 43 —
Voltmeters YS-206NAV 43 — YS-208NAV 43 45 YS-210NAV 43 45
l Uniform scale YR-206NAV 43 — YR-208NAV 43 — YR-210NAV 43 —
AC Wattmeters YP-206NW 43 — YP-208NW 43 — YP-210NW 43 —
Varmeters YP-206NVAR 43 — YP-208NVAR 43 — YP-210NVAR 43 —
Power-factor | Balanced YP-206NPF 43 — YP-208NPF 43 — YP-210NPF 43 —
meters Unbalanced YP-206NPFU 43 — YP-208NPFU 43 — YP-210NPFU 43 —
Frequency meters YP-206NF 83 — YP-208NF 83 — YP-210NF 83 —
Receiving DC indicators YM-206NRI 43 — YM-208NRI 43 — YM-210NRI 43 —
indicators AC indicators YR-206NRI 43 — YR-208NRI 43 — YR-210NRI 43 —




Rectangular indicators (Y-N Series)

FIG.1 Y-8N FIG.2 Y-10N
M4 terminal screw
! | M4 terminal screw
!
0
— = 2
< - L -—f - g 3
‘ - <
gﬁi}sﬁt’:::e box ﬁ \ .
Zero adjust button e Xg-sg:{r\r\mlett}é?e QER gils;s\:z;‘ce box
62 14.5| Depth dimensionB | 2-M3 mounting Zero adjust button Depth dimension YS-10NAV type
SCERE 102 14.5[ Dephdnensin§ | "\ AC voltmeter
2-M4 mounting
L 4, screws
& & g
8 \3
32 32\2_ o4 49)40] 2-95
Panel hole opening dimensions
Panel hole opening dimensions (as viewed from front face of the panel)
(as viewed from front face of the panel)
FIG.3 Y-12N
| M4 terminal screw
2-M5
I i
= ponine
. ) 7Z 2
HE
A A\
i L
i L Panel hole opening dimensions
AT ELIWEAD 19_|Depth dimension A 5 (as viewed from front face of the panel)
Resistance box
122 Depth dimension B | Only with
YS-12NAV type
AC voltmeter
@®Depth dimension details
. Y-8N Y-10N Y-12N
Indicator type
Type name A dimension | B dimension Type name A dimension | B dimension Type name A dimension | B dimension
DC Ammeters YM-8NDA 41 — YM-10NDA 41 — YM-12NDA 50 e
Voltmeters YM-8NDV 41 —_ YM-10NDV 41 —_ YM-12NDV 50 —_
Ammeters YS-8NAA 41 — YS-10NAA 41 — YS-12NAA 50 —
l Uniform scale YR-8NAA 41 —_ YR-10NAA 41 —_ YR-12NAA 50 —_
Voltmeters YS-8NAV 41 43 YS-10NAV 41 43 YS-12NAV 50 85
l Uniform scale YR-8NAV 41 — YR-10NAV 41 —_ YR-12NAV 50 —_
AC Wattmeters YP-8NW 41 — YP-10NW 41 — YP-12NW 100 —
Varmeters YP-8NVAR 41 — YP-10NVAR 41 — YP-12NVAR 100 —
Power-factor | Balanced YP-8NPF 81 — YP-10NPF 81 — YP-12NPF 50 Note —
meters Unbalanced YP-8NPFU 41 — YP-10NPFU 41 — YP-12NPFU 100 —_
Frequency meters YP-8NF 81 — YP-10NF 81 — YP-12NF 50 —
Receiving DC indicators YM-8NRI 41 — YM-10NRI 41 — YM-12NRI 50 —_
indicators AC indicators YR-8NRI 41 — YR-10NRI 41 — YR-12NRI 50 —_

Note. 100mm in the case of a model for 1-phase 2-wire systems.
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series, and L-N series.)

|:| Outer Dimensional Drawings Tty

Wide-angle indicators (L-N Series)

FIG. 1 L-80N
@®Depth dimension details
L-80N
M4 terminal screw Indicator type Type name A B
_ dimension|dimension
= DG Ammeters LM-80NDA 81 —_
o i — Voltmeters LM-80NDV 81 —
2 g Ammeters | LS-8ONAA | — | 81
% 3 T [Uniform scalel LR-BONAA 81 —
£ Voltmeters | LS-80NAV | — [ 81
g | Unform scalel LR-8ONAV | 81 [ —
% _ﬁ_Ms S | AC| Wattmeters LP-80NW 81 —
2 Zero adjust button g0 : .  Depth Panel hole opening dimensions Varmeters LP-BONVAR | 81 —
80 125 Depth dimension A dimenslaniE] (as viewed from front Power-factor| Balanced | LP-8ONPF | 92 | —
2eeitielarel meters | Unbalance| LP-8ONPFU | 81 —
PR Frequency meters| LP-80NF 92 | —
Only with LS-80NAV type AC voltmeter | Receiving |DCindicators| LM-80NRI 81 —
indicators |ACindicators| LR-80NRI 81 —

FIG.2 L-110N
@®Depth dimension details
L-110N
M4 terminal screw .
A B
Indicator type Foee e |
] dimension|dimension
3 DC Ammeters LM-110NDA 92 —
i Voltmeters  |LM-110NDV | 92 | —
8 Ammeters  |[LS-110NAA | — | 92
B S I O : Uniformscale] LR-110NAA | 92 [ —
Voltmeters  [LS-110NAV | — | 92
lUniform scale] LR-110NAV [ 92 [ —
AC| Wattmeters |LP-110NW 100 —
jﬁfﬁ - P . Varmeters |LP-110NVAR| 100 —
T anel nole opening
Zero adjust button 10:51 15_|>_M5 mounting screws Depth fiimensions Powertlactor UBatl’aTced :::3-1 182;’;) 19020 —
110 18 Depth dimension A dimension B (as viewed from front Mecspgitnbaance L - —
. J face of the panel) Frequency meters |LP-110NF 92 —
Resistance box Receiving |DC indicators| LM-110NRI 92 —
ggly il LS s indicators | AC indicators| LR-110NRI 92 | —
voltmeter
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|:| Overall Connection Examples

1. 1-phase, 3-wire circuit

Mechanical Indicators
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|:| Overall Connection Examples
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ire circuit (3CT)

-wire CIrcul

3. 3-phase, 3

Mechanical Indicators
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|:| Overall Connection Examples

-wire CIrcul

4. 3-phase, 4
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Mechanical Indicators
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|:| DC Ammeters

g lSpeCificationS YM-206NDA YM-8NDA LM-110NDA
% Rectangular indicators Wide-angle indicators
£ Y-2N Series Y-N Series L-N Series
-g Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110
% Model name YM-206NDA YM-208NDA YM-210NDA YM-8NDA YM-10NDA YM-12NDA LM-80NDA LM-110NDA
= Operation principle Movable coil Movable coil Movable coil
Accuracy (grade) 25 25 1.5 25 1.5
Scale length (mm) 55 70 85 70 90 100 124 175
Weight (kg) 0.07 0.1 0.1 0.1 0.15 0.3 0.3 0.4
Maxuc;lrlr} escale %ﬂ:‘i’ggy Internal resistance (Q) or voltage drop
.§ 100uA A 2000Q 2000Q 5000Q2 —
é 200uA A 1200Q 1200Q 5000Q2 —
§ 300uA A 1000Q 1000Q 1550Q 920Q
°| . 500uA | A 7300 7300 780Q 580Q
2| 3 1mA o) 200Q 200Q 250Q 180Q
=~ & 3mA | O 70Q 700 850 600
2 g 5mA o 8Q 8Q 50Q 8Q
§ = 1omA | O 20 20 250
S 2 20mA O 0.8Q 0.8Q 0.8Q
2 2 |50 100mA
s 200, 500mA 60mV
§ 1,2,5,75A| O 60mV 60mV
g 10, 15, 20,
E 30A
Cpmbined 1A~7500A A 60mV, 100mV Note 2 60mV, 100mV Note 2 60mV, 100mV Note 2
with shunt (consumption current: approx. 20mA) (consumption current: approx. 20mA) (consumption current: approx. 5mA)
Special | With lead wire
specification adrjeussitsToe;m O Manufacturable Manufacturable Manufacturable
Page with outer dimensions drawing 35 36 37

Note 1. The operating circuit voltage is 300V or less with the Y-2N Series, and 600V or less with the Y-N Series and L-N Series. Delivery period classification

Note 2. In the case of combined use with a shunt, refer to “DC Ammeter Combined with Shunt” on p.44, and specify the lead ©Standard |OQuasistandard | ASpecial
wire thickness and one-way length or round-trip resistance. ezl product prodct product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

Remarks (1) In the case of a bidirectional deflection indicator, determine the
specifications according to the following.

* Direct-rating models can be manufactured if the larger of the
left and right scales is 30A or less.

» For combined use with a shunt, select a scale so that the
sum of the absolute values of the indicator ratings is 60mV or
more.

Example: In the case of a shunt with ratings of 100A and 60mV
Ammeter scale -50~0~+100A
Ammeter rating -30~0~+60mV
(Sum of absolute values=90mV>60mV)
(2) Refer to “Receiving Indicators” on p.67 concerning zero-
suppressed indicators.
(3) Please make sure to read the “Safety Precautions” (pp.5-8)
and the “Selection Precautions” (p.9) to assist in selecting the
model and use specifications suited to the application.

BOrdering method

BmConnection diagrams

Fig. 1 DC ammeter (direct) load Fig. 2 DC ammeter (combined with shunt)

+ - +  —  Lead wire with specified

resistance value

Shunt

Load Load

The items in |:| must be specified.
®Indicator combined with shunt

Shunt rating + Thickness and length of lead Number of
Model name Indicator rating  Scale Cover type required/not required wire + required/not-required  Special specifications I units
SHT 200A 60mV, lead wire 3.5mm2 3m, | | Double scale, colored
‘ YM-206NDA 60mv 0-200A H B required not required lines, etc. [ 10
With lead wire adjustment
resistor
@®Direct indicators
Number of
Model name Scale Cover type Special specifications units
‘ YM-206NDA 0-20A H B = Double scale, colored } 10
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DC ammeter combined with shunt

For DC ammeters combined with a shunt, the measured value changes according to the resistance value of the lead wire. Thus,
please refer to the following tables and specify the thickness and one-way length or round-trip resistance value of the lead wire
connecting the indicator and the shunt.

The lead wire resistance value must be within the “maximum allowable value.”

@®Table of maximum allowable values of lead wires for DC ammeters combined with shunts £
[+]
i i Maximum one-way length (m) in the . . 3
Célaimmetoricemt nodiw thioh ant case of a 2mmz lead wire (Mitsubishi R one-w:;\y (EAgiin(im) i =
Model name Indicator rating (mV) Maximum allowable resistance value of lead wire (©) | Electric standard lead wire) CEED Gl ) et (2] e 8
60 or more less than 75 0.72 39 69 3
YM-206NDA, YM-208NDA 9
75 or more less than 100 1.55 84 149 1Y
YM-210NDA S
100 or more less than 150 2.37 128 227 e
YM-8NDA, YM-10NDA
150 or more 4.02 217 384
60 or more less than 75 0.40 21 38
75 or more less than 100 0.90 48 86
YM-12NDA
100 or more less than 150 1.40 70 134
150 or more 2.40 135 230
60 or more lessthan 75 1.00 54 96
LM-80NDA 75 or more less than 100 1.50 80 144
LM-110NDA 100 or more less than 150 2.40 135 230
150 or more 4.00 217 384

Remarks (1) In the case of a bidirectional deflection indicator, the indicator rating is the sum of the absolute values of the respective ratings.
(2) If a lead wire length exceeding the values in the above table is required, use a lead wire with a large cross-sectional area or use a shunt with a high rated
voltage.

@Table of round-trip resistance values according to lead wire thicknesses and one-way lengths

One-way length Round-trip resistance value (Q) (length: one-way) Lead wire resistance
Cross-sectional area im 2m 3m 4m 5m 10m 20m (€/km)
1.25mm? 0.033 0.066 0.099 0.132 0.165 0.330 0.660 16.5
2mm? 0.018 0.037 0.055 0.074 0.092 0.184 0.368 9.2
3.5mm2 0.010 0.021 0.031 0.042 0.052 0.104 0.208 5.2
5.5mm2 0.007 0.013 0.020 0.027 0.033 0.066 0.132 3.3

®Lead wires for shunt connection
Lead wires for connecting an indicator with a shunt can be manufactured according to specifications as accessories to the indicator.

The standard is: two 2mm? - 2m (one-way) 1500V heat-resistant vinyl wires (blue) for electric equipment.

Remarks (1) Only wires with a cross-sectional area of 2mm? are provided; other types of wires are to be prepared by the customer.

DC ammeter with lead wire adjustment resistor

If a DC ammeter combined with a shunt is to be arranged in advance with
the lead wire length being indeterminate, use a DC ammeter with a lead
wire adjustment resistor, which can be adjusted according to the lead wire o=
resistance after installation of the indicator.
@®Adjustment range of lead wire resistance 4
The lead wire resistance adjustment range is the same as the maximum
allowable resistance value of lead wire in the “Table of maximum
allowable values of lead wires.”
@®Adjustment method
@Adjustment by voltage application
Disconnect the lead wires connected to the voltage terminals of the
shunt, and adjust with the lead wire adjustment resistor so that the
indicator deflects fully when a voltage corresponding to the indicator
rating is applied to the respective ends of the lead wires.

DC ammeter with lead wire adjustment resistor

Cd

Lead wire

Shunt

Lead wire adjustment resistor
Load
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|:| DC Ammeters

Accessories

'Shunt for DC ammeter|

B Specifications
Accuracy Grade 0.5 Percentage with respect to the rated voltage drop between voltage terminals or the shunt resistance value when the consumption current of the indicator is ignored.
Rated voltage 60mV (standard), 100mV (quasi-standard)
Rated current 1~7500A
Structure Shunt with base for 150A or less, shunt without base for 200A or more.
Voltage test 3320VAC for 5s (applies only to shunts with base)
Insulation resistance 10MQ or more at test voltage of 500V (applies only to shunts with base)

Remarks (1) For low-current shunts, the influence of the consumption current may be significant in some cases. If a shunt is ordered separately, it may be necessary to
adjust the indicator that is used in combination with it.
(2) Shunts are designed for a temperature rise limit of 80°C at a current that is 80% of the rated current. For this reason, adequate care is required when
tightening the bus lines in high-current, large-loss applications.
(3) Shunts with an insulating base can also be manufactured for rated currents greater than 150A and 600A or less.
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BRating selection and mounting

1. Rating selection

For the shunt rating, select a current value with adequate allowance, taking into Passage , ,Passage
consideration that a shunt is a heat source. (As a general rule, use a shunt for 7 \‘.‘ .
values approximately 1.5 times or more of the continuous operating current.) g * * g

2. Mounting attitude N® — °r
Mount the shunt as shown in the diagram. S

3. Voltage terminals §§
Two voltage terminals are provided at one side block for shunts with a voltage of °
2000A or more. In this case, use the diagonally positioned voltage terminal. (Floor) ’
(Error may increase by approximately 0.5% when the voltage terminals are used Vertical mounting for
in parallel.) best natural heat radiation

B Outer dimensions

Fig. 1 1~5A (60mV, 100mV) Fig. 2 10~150A (60mV, 100mV) Fig. 3 200~300A (60mV, 100mV) Fig. 4 400~1000A (60mV)
400~750A (100mV)

d D d D
Bus g I @ - _éi:é -
line Bus
\%%%H i == R A

e
AN

©
&

I
‘ 3 ‘ )<Lz p—— =
R P 2
S S P
I 1 S
Fig. 5 1200~1500A (60mV) Fig. 6 2000~3000A (60mV, 100mV) Fig. 7 4000~7500A (60mV, 100mV)
1000~1500A (100mV)
d D d D d D
F— 4 —
Fan Pand |;|
{}$ \?\ 313 {}$ <$" ' o]; Q olzlw
" "] o Heo Rl b

Bus
line
Bus

Iini E.Fal ﬁfj

Number of sheets at
current terminal: 3
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@Table of dimension variations (rated voltage: 60mV)

Rated Outer Variable dimensions mm ot
ate! : elivel
Rated current dimension| Interval between | Current | Voltage | pjock |Shuntbase| Width of | Shuntbase ) Total | Contacting ) g
voltage . . terminal | terminal ) mounting | shunt |mounting hole] Height period
A drawing | current terminals bolt screw width  |hole interval| (base) | diameter length | part length -
mV classification| [
No. P Q D d E R w [1) H S 2 =]
1,2,3,5 60 FIG. 1 85 — M5 M4 —_ 120 26 4.5 25 140 10 s_
o
i)
M mz 120 26 4 2 140 10 2
6042;35(1)00 %0 Faz | % - M - 45 5
20 M8 : 30 8
150 110 150 30 5.5 175 15 @
2
00 M8 M4 33
250 60 FIG.3 110 — M5 —_ — 38 — 15 135 15
300 M12 43
400 35 ©
60 FIG. 4 115 — M12 M5 —_ — 45 — 20 155
500 42.5
42.
600 130 45 5
750 60 FIG. 4 — M12 M5 — — — 30 175 45
1000 135 60
47
1200 60 FIG.5 140 35 M12 M5 — — 70 — 35 185
1500 52.5
2000 60 FIG. 6 175 45 M2 M5 _ _ 85 _ 55 230 30
2500, 3000 180 50 100 70 240 AN
4000 180 150 80 250 70
Sggg 60 FIG.7 220 90 M12 M5 — 150 —_ 100 2?2 8 A
6 235 160 110 100
7500 330
@Table of dimension variations (rated voltage: 100mV)
Quter Variable dimensions mm ,
o - Current | Volt Shunt base | Width of | Shuntb | R
Rated current dimension| Interval between e oltage | Bjock TILESS)| WS @ || SITHEES : Total | Contacting i
voltage . . terminal | terminal . mounting | shunt |mounting hole] Height period
A drawing current terminals bolt screw width  |hole interval| (base) diameter length | part length e
mV classification
No. P Q D d E R W [’} H S 2
1,2,8,5 FIG. 1 85 — M5 M4 — 120 26 4.5 25 140 10
10, 15, 20, 2 1 M 2
0, 15,20, 25, 30 00 FIG. 2 85 — 5 M4 — 120 26 4.5 S 140 10
40, 50 M6 28
60, 75, 100 30
100 FIG. 2 125 — M8 M4 — 180 30 55 200 10
150 35
200 M8 M4 33
250 100 FIG.3 135 — M5 — — 36 — 15 165 15
300 M12 43
400 145 — M12 M5 — — 45 — 20 185 35
500
100 FIG. 4 165 — M12 M5 —_ — 45 —_ 30 210 425
600 AN
750 170 — M12 M5 — — 60 — 30 210 45
1 1 FIG.
y 222 0 G.5 175 35 M12 M 70 35 220 47
100 FIG.5 ° B o B
1500 195 40 80 45 250 52.5
2000 FIG. 6 205 45 M12 M5 o o 85 - 55 260 30
2500, 3000 210 50 100 70 270
4000 100 FIG.7 210 M12 M5 150 150 80 280 70
5000 250 90 o _ 100 310 85
M12
6000 FIG.7 265 MS 160 150 100 340 100
7500 360
Delivery period classification
OAQuasi-standard .
Symbol © Standard product ASpecial product
product
Reference delivery period| Immediate delivery | Within 20 days 21 to 60 days
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|:| DC Voltmeters

g ISpeCifications YM-206NDV YM-8NDV LM-110NDV
% Rectangular indicators Wide-angle indicators
£ Y-2N Series Y-N Series L-N Series
[+]
g Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110
% Model name YM-206NDV YM-208NDV YM-210NDV YM-8NDV YM-10NDV YM-12NDV LM-80NDV LM-110NDV
= Operation principle Movable coil Movable coil Movable coil
Accuracy (grade) 25 25 1.5 25 1.5
Scale length (mm) 55 70 85 70 90 100 124 175
Weight (kg) 0.07 0.1 0.1 0.1 0.15 0.3 0.3 0.4
S | Maximum Deliver
2 Accessory| y Consumption current (approx.) (mA)
8 |scale value period
2 1,3,5V — O 1 1 1 1 1 1 1 1
S]10,1530V | — O 1 1 1 1 1 1 1 1
250,100V — | O 1 1 1 1 1 1 1 1
> |150,300V| — 0 1 1 1 1 1 1 1 1
2 500, 600V —_ O (1) Note 1 (1) Note 1 (1) Note 1 1 1 1 1 1
3 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
E 750V GR-2 (@) (1) MNete (1) Note (1) Nete (1) Note (1) MNote (1) MNote (1) Note (1) Nete
T 1000V mump"er @) (1 ) Note 1 (1 ) Note 1 (1 ) Note 1 (1 ) Note 1 (1 ) Note 1 (1 ) Note 1 (1 ) Note 1 (1 ) Note 1
E’ 1200V @) (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1
g 1500V KR-1 @) (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1
5 1800V 3—terrmr1al @) (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1
E 2000V multlpller @) (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1 (2) Note 1
Page with outer dimensions drawing 35 36 37
Remarks (1) If, with a maximum scale of 600V or less, an externally mounted multiplier is desired, the voltmeter Delivery period classification
will be manufactured with the GR-2 multiplier as an accessory. ©Standard |OQuasistandard | ASpecial
(2) Indicators with both positive and negative readings on the scale can be manufactured if the larger of Symbol - ot roduct
the left and right scales is 2000V or less. — P —— .p - P
The table above shows whether or not a multiplier is provided. Reference deliery period] Immediate delivery | Within 20 days | 21 to 60 days

(3) If a high sensitivity (high input resistance) indicator is desired as a DC voltmeter with a maximum
scale of 100V or less, please specify the maximum scale and sensitivity current of the indicator.
Voltmeters can be manufactured with a sensitivity current within the range shown for DC ammeters
on p.45.

There may be a maximum difference of approximately +5% with respect to the value specified for the
sensitivity current.

(4) The GR-2 and KR-1 multipliers are dedicated accessories (non-compatible). They can only be used in
combination with the indicators specified.

(5) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to
assist in selecting the model and use specifications suited to the application.

Note 1. These voltmeters do not have a JIS mark.

BConnection diagrams

Fig. 1 DC voltmeter (direct) Fig. 2 DC voltmeter (with GR-2 multiplier) Fig. 3 DC voltmeter (with KR-1 3-terminal multiplier)

— + - o —

+ Multiplier i Multiplier
O O O/ V% i
E |
—{ o |
® 0O
O

Load Load Load
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Dual-range indicators

Dual-range indicators with a maximum scale of 600V or less are manufactured

with the GR-2 multiplier as an accessory. 2 &
. . . {2 B B
[Example] In the case of a dual-range indicator with 0~150V and 0~75V coa \ ber) A
. . &N e
indicator scales. e
o ket @B H
0~75V when ON
+ - Chargeover 0150V whan OFF ;:3-
o Example of double rating scale diagram ‘=_;
(YM-208NDV) 2
=]
oMo g-
o
GR-2 multiplier o
1.0
Load @ @
(e}
BOuter dimensions of the accessories
Fig. 1 GR-2 multiplier
2-¢5 M5 terminal
5 mounting holes ‘;grew o
Fig. 3 KR-1 3-terminal multiplier
|
|
M5 terminal 160
screw ’(—)‘
| &
3 . ct%%@ %m
I} | ©
200 (mounting pitch)
&J 1 Mounting
hole
B Ordering method
The items in |:| must be specified.
Number of
Model name Multiplier Scale Cover type  Special specifications units
‘ YM-206NDV H GR-2 H 0-1000V H B How'ﬁnSg;'gvth'med} 10

Specify if a multiplier is to be provided.
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|:| AC Ammeters

3 M Specifications YS-BNAA LS-110NAA
% Rectangular indicators Wide-angle indicators
£ Y-2N Series Y-N Series L-N Series
-g Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110
% Model name YS-206NAA YS-208NAA YS-210NAA YS-8NAA YS-10NAA YS-12NAA LS-80NAA LS-110NAA
= Operation principle Movable iron core Movable iron core Movable iron core
Accuracy (grade) 25 25 1.5 25 1.5
Frequency 50 and 60Hz
Scale length (mm) 55 70 85 70 90 100 124 175
Consumption VA (VA) 1.0 1.0 1.0 1.0 1.0 1.0 2.0 2.0
Weight (k) 0.1 0.1 0.15 0.1 0.15 0.3 0.3 0.4
5 Maximum scale value Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary |Expanded
S’ % 500mA @) O @) O (©] O (©] O (©] O @) O — — — —
’i § 1,3A O O @) O (@] O (@] O (@] O O O o O O (@]
é § 5,10, 15, 20, 30A ocolo|o|o|o|lo|o|lo|lo|lo|]o|o]| o] o
2
> 5 5/5, 10/5, 15/5, 20/5, 30/5A
2 | £ |40/5, 5005, 60/5, 75/5A
3 ; 10055, 15055, 200,508 ° | © | © | © | © | © | 0 O o oo 00 o0 © | °
S £ 300/5, 400/5, 500/5A
elEhs
g g S |/5A (indicator rating 54)| O @) O @) @) @) @) @) @) @) O @) @) @) @) @)
g £ % /1A (indicator rating 1A)| O O O O @) O @) O ©) O O O @) O O ©)
o
Page with outer dimensions drawing 35 36 37
Remarks Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to Delivery period classification
assist in selecting the model and use specifications suited to the application. _— © Standard |OQuesistandard | ASpecial
. . product product product
Expanded SC3.|e Indlcator Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

Use expanded scale indicators in motor circuits or other locations where overcurrents flow temporarily.
The effective measurement range is up to the indicator rating value (1x value). The expanded scale part is for reference only, and

the scale numerals are indicated in red.

Remarks Ensure that a current exceeding the rating is applied such that (the applied current (A)/rated current (A))2Xapplication duration does not exceed 500.

Example of expanded scale diagram (YS-206NAA)

B Specifications
Rated scale Expanded scale value
value Expanded 2x | Expanded 3x | Expanded 5x
1A 2A 3A 5A
3A 6A 9A 15A
- 5A 10A 15A 25A
_§ 10A 20A 30A 50A
e 15A 30A 45A 75A
20A 40A 60A —
30A 60A 90A —
EB Indicator rating: 5A| CT ratioX10A | CT ratioX15A | CT ratioX25A
E% Indicator rating: 1A| CT ratioX2A | CT ratioX3A | CT ratioX5A

@Mitsubishi Electric uses a three-fold expanded scale indicator as the standard specification.
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@®Recommended ammeter scale values for motor circuits

200V 3-phase induction motor

Rated current Recommended scale
Motor output (kW) -

(reference value A)]  Ammeter scale (Expanded 3x) CT ratio

0.2 1.8 0-3-9A —
0.4 3.2 0-5-15A 5/5A
0.75 4.8 0-7.5-22.5A 7.5/5A
1.5 8 0-10-30A 10/5A
2.2 111 0-15-45A 15/5A
3.7 17.4 0-25-75A 20/5A
5.5 26 0-30-90A 30/5A
7.5 34 0-50-150A 40/5A
11 48 0-60-180A 60/5A
15 65 0-75-225A 75/5A
18.5 79 0-100-300A 100/5A
22 93 0-120-360A 120/5A
30 125 0-150-450A 150/5A
37 160 0-200-600A 200/5A




Uniform scale

[ | Specifications YR-206NAA YR-8NAA g
(2]
Rectangular indicators Wide-angle indicators §
Y-2N Series Y-N Series L-N Series g
Size (width X height) mm 64X60 85X75 100%82 82X82 102X102 122X122 80X80 110X110 z
Model name YR-206NAA YR-208NAA YR-210NAA YR-8NAA YR-10NAA YR-12NAA LR-80NAA LR-110NAA S-’_’_
Operation principle Rectifier Rectifier Rectifier 3
Accuracy (grade) 25 2.5 1.5 2.5 1.5
Frequency 50 and 60Hz
Scale length (mm) 55 70 85 70 90 100 124 175
Weight (kg) 0.1 0.1 0.15 0.1 0.15 0.3 0.3 0.5
. Consumption VA or voltage drop
Maximum scale value
Ordinary [Expanded| Ordinary |Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded| Ordinary [Expanded
200, 300uA — — 1.7v — 1.7v — 1.7V — 1.7v — 1.7V — — — — —
% 500uA 1.4V — 1.4V — 1.4V — 1.4V — 1.4V — 1.4V — — — — —
g i 1,3, 5mA 1.4V — 1.4V — 1.4V — 1.4V — 1.4V — 1.4V — 1.4V — 1.4V —
g ‘% 10, 20, 30, 50, 75mA 1.2v — 1.2v — 1.2v — 1.2v — 1.2v — 1.2v — 1.2V — 1.2v —
‘g E 100, 200, 500mA 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.2VA | 0.2VA | 0.2VA | 0.2VA
E ‘g 1, 3A 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.2VA | 0.2VA | 0.2VA | 0.2VA
A |5, 10, 15, 20A 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.2VA | 0.2VA | 0.2VA | 0.2VA
30A 02VA| — |02VA| — |02VA| — |02VA| — |02VA| — |02VA| — |0.2VA|0.2VA | 0.2VA | 0.2VA
%fé /5A (indicator rating 5A)| 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.1VA | 0.3VA | 0.2VA | 0.2VA | 0.2VA | 0.2VA
€ 5 2|/1A (indicator rating 1A)| 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.06VA | 0.3VA | 0.2VA | 0.2VA | 0.2VA | 0.2VA
Delivery period classification O O O O O @] @] @]
Page with outer dimensions drawing 35 36 37

Remarks (1) Error may occur due to waveform distortion. Delivery period classification

2) LR-.11.0NA'A ar'1d LR-80NAA models rated 100mA to 30A incorporate an approximate effective value OStandard | OQusisiandard | ASpecial
rectifying circuit. Symbol
(3) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to product product product
assist in selecting the model and use specifications suited to the application. Reference deiery period| Immediate defivery | Within 20 days | 21 to 60 days
Note 1. The operating circuit voltage is 300V or less for the Y-2N Series, and 600V or less for the Y-N Series and L-N Series.
BConnection diagrams
Fig. 1 AC ammeter (direct) Fig. 2 AC ammeter (combined with CT) Fig. 3 AC ammeter (combination with 3-phase circuit
current changeover switch)
’ s 1.2 3
CT l | = o o
(o] —
) — Note 2 5 O O
E_,_><: -==-—T—0A1 A2OT—
3 oT
CT
o © = Note 2 Current o
changeover
switch
Load Load Load
Note 2. For low-voltage circuits, grounding of the secondary side of the current transformer is unnecessary.
BOrdering method
The items in |:| must be specified.
®Indicator combined with current transformer N
umber of
Model name Indicator rating ~ Scale CT ratio Cover type  Special specifications units
‘ YS-8NAA H 5A H 0-100-300A H 100/5A H BR H D°“b'ﬁnS§§'2't§°'°'ed} 5
®Direct indicators Number of
Model name Indicator rating ~ Scale Covertype  Special specifications units
‘ YS-8NAA H 20A H 0-20-60A H GR H D°”b'ﬁnsé’§'2’t§°'°red} 5
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|:| AC Voltmeters

3 M Specifications YS-BNAV LS-110NAV
% Rectangular indicators Wide-angle indicators
£ Y-2N Series Y-N Series L-N Series
-g Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110
% Model name YS-206NAV YS-208NAV YS-210NAV YS-8NAV YS-10NAV YS-12NAV LS-80NAV LS-110NAV
= Operation principle Movable iron core Movable iron core Movable iron core
Accuracy (grade) 25 25 1.5 25 1.5
Frequency 50 and 60Hz
Scale length (mm) 55 70 85 70 90 100 124 175
Consumption VA (VA) 3 3 3 3 3 6 3 3
Weight (k) 0.1 0.1 0.15 0.15 0.15 0.4 0.4 0.5
Maximum scale value Delivery period classification
50V O O O (@] O O — —
5 |75, 100, 110V O O O O O O — —
5 [150v [© 0 e [© e 0 [© o
2 190, 260V O O O O O O — —
2| 8 [s00v o o o © o o o o
21 8 [400, 500v — — — — — 0 — —
‘% 600V — — — — — ©) O O
2 E VT ratio Scale
; 440/110V 600V o o o o o o o o
£ [8300/110V | 4500V
§ |6600/110V| 9000V
§ Be:it;j(i/séthe VT ratio X (@] O O O O O O O
= | Oniov 150V
Page with outer dimensions drawing 35 36 37
Remarks (1) A specially rated AC voltmeter with a rectifier indicator and a maximum scale of 600V or less is manufactured.  pelivery period classification
2) Pleasg make sure to read the “sgfety Precgutions” (pp.5-§) gnd the “Selection Precautions” (p.9) to assist in ©Standard | OQuasistandard | ASpecial
selecting the model and use specifications suited to the application. Symbol
Note 1. The LS-110NAV and LS-NAV direct 600V indicators are provided with the KR-1 multiplier as an accessory (power product product product
consumption is approximately 6VA). The KR-1 multiplier is a dedicated accessory (non-compatible accessory), and  |Reference deliery period| Immediate delivery | Within 20 days | 21 to 60 days

thus cannot be used in combinations other than those designated for the indicators.

BMConnection diagrams

Fig. 1 AC voltmeter (direct) Fig. 2 AC voltmeter (combined with VT) Fig. 3 AC voltmeter (with KR-1 type resistor) Fig. 4 ACvoltmeter (combination with 3-phase circuit voltage changeover switch)
| Resistor (KR-1) 1 2 3
E ‘ O O
‘ o AL ] o ‘ J (¢)
= ---—OR P
5 o Note2 | /O o E.E: 05" 00O
V2 0-+—
O - oT
° = Voltage O
9 @) Note2  ghangeover

Load Load Load Load switch

Note 2. For low-voltage circuits, grounding of the secondary side of the instrument voltage transformer is unnecessary.

BOrdering method BOuter dimensions of accessory
KR-1 multiplier
Theitemsin[ | must be specified.
@®Indicator combined with instrument voltage transformer
Number of M5 terminal screw
Model name Indicator rating  Scale VT ratio Cover type Special specifications units 160
‘ YS-8NAV H 150V H 0-9000V H 6600/110V H B HD"”b'ﬁnsgs",'ee'tc"_°'°red 10 ‘

84
1.6
T
e
6.5

@®Direct indicator Number of ; /r
Model name Indicator rating  Scale Cover type Special specifications units ‘ 200 (mounting pitch)

]
225 i ;
‘ YS-8NAV H 300V H 0-300V H B HDoublﬁnsg;I(é}golored Mounting hole
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Uniform scale

[ | Specifications YR-206NAV YR-8NAV
Rectangular indicators Wide-angle indicators
Y-2N Series Y-N Series L-N Series
Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110
Model name YR-206NAV YR-208NAV YR-210NAV YR-8NAV YR-10NAV YR-12NAV LR-80NAV LR-110NAV
Operation principle Rectifier Rectifier Rectifier
Accuracy (grade) 2.5 25 1.5 2.5 1.5
Frequency 50 and 60Hz
Scale length (mm) 55 70 85 70 90 100 124 175
Weight (kg) 0.07 0.1 0.1 0.1 0.15 0.5 0.4 0.5
Consumption current and delivery period classification
Maximum scale value Consumption Dell\(ery Consumption Dell\./ery Consumption Dell\(ery Consumption Dell\(ery Consumption Dell\./ery Consumption Dell\./ery Consumption Dell\./ery Consumption Dell\./ery
period period period period period period period period
2 5, 10, 30V 1mA O 1mA O 1mA O 1mA O 1mA (@] 1mA O 0.1VA (@] 0.1VA (@]
& 50V 1mA ©) 1mA O 1mA @) 1mA O 1mA ©] 1mA @) 0.2VA (©] 0.2VA ©]
S ) 75,100, 110V 1mA ©) 1mA O 1mA ©) 1mA O 1mA O 1mA O 0.5VA O 0.5VA O
g in?jli:::;:)r 150V 2mA| O |2mA| O |2mA| O |2mA| O |2mA| O |2mA| O |06VA| O |06VA| O
£ 190, 260V 1mA ©) 1mA O 1mA ©) 1mA O 1mA ©] 1mA ©) 1.2VA ©] 1.2VA ©]
300V 2mA O 2mA O 2mA O 2mA O 2mA ©] 2mA O 1.2VA O 1.2VA @]
400, 500, 600V (mA)Noet)| O [(ImANatef)] O |(ImA)Noet)] O 1mA O 1mA ©] 1mA @) 0.6VA ©] 0.6VA ©]
Combredvihl VT ratioX 150V 2mA | O |2mA| O |2mA| O |[2mA| O |2mA| O |2mA| O |0B8VA| O |0BVA| O
Page with outer dimensions drawing 35 36 37
Remarks (1) Although the scale of the rectifier AC voltmeter is substantially uniform with an indicator having a pelivery period classification
maximum scale value of 10V or Iesg, thg divisions are slightly reduced near “0”. O Standard | OQuaststandard | ASpecial
(2) Error may occur due to waveform distortion. Symbol
(3) LR-110NAV and LR-80NAV models rated 75V to 300V incorporate an approximate effective value product product product
rectifying circuit. Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

(4) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to
assist in selecting the model and use specifications suited to the application.
Note 1. These models do not have a JIS mark.
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|:| Wattmeters

il W Specifications YP-208NW YP-10NW

% Rectangular indicators

£ Y-2N Series Y-N Series

.§ Size (width X height) mm 64X60 85X75 100X85 82X82 102X102

% Model name YP-206NW YP-208NW YP-210NW YP-8NW YP-10NW

= Operation principle Transducer Transducer
Accuracy (grade) 25 25
Frequency 50 and 60Hz
Scale length (mm) 55 70 85 70 90
Weight (ka) 0.07 0.1 0.1 0.1 0.15
S . Consumption VA > |= _|Consumption VA > | _|Consumption VA > | _|Consumption VA > |= _|Consumption VA > |
2 = Rating = — 5 265r= — 5 265r= — 5 25r= — 5 26r= — 5 25
L3 g |Curentcicut] & §§ g |Curentcircut| & §§ g |Curentcircut| & ?;’g g |Curentcicut] & §§ g |Curentcicut] & §§
§ 5 SEECILEN Ingit(i::;or é’ I I2 g %g g’ I 12 g %g é’ I I2 § %g é’ I I2 g %g g” 3 I2 g %g
3 rating (PO)KW | 2 | I 2|1l 2| 1Is 2|13 2|13
g’_ ﬁlg 110V 5A 0.4~0.6 |2.2| 1.0 T-150 | O |2.2| 1.0 T-150 | O |2.2| 1.0 T-150 | O |2.2| 1.0 T-150 | O |2.2| 1.0 T-150 | O
g flf' 220V 5A | 0.8~1.2 [4.4| 1.0 T150 | O [4.4| 1.0 T150 | O [4.4| 1.0 T150 | O [4.4| 1.0 T-150 | O [4.4| 1.0 T150 | O
° ff§, 100/200V 5A| 0.8~1.2 |1.6| 0.5 T-150 | O [1.6| 0.5 T150 | O [1.6| 0.5 T150 | O |[1.6| 0.5 T150 | O [1.6| 0.5 T-150 | O
g gg 110V 5A | 0.8~1.2 [1.6| 0.5 T150 | O [1.6| 0.5 T150 | O [1.6| 0.5 T150 | O [1.6| 0.5 T150 | O [1.6| 0.5 T150 | O
_g &% 220V 5A 1.6~24 [3.2| 05 T-150 | O |3.2] 0.5 T-150 | O |38.2| 0.5 T-150 | O |3.2| 0.5 T-150 | O |38.2| 0.5 T-150 | O
(g“ 9 %/110V 5A| 0.8~1.2 [1.6/0.5/1.0| T-150 | O [1.6]/0.5(1.0| T-150 | O |1.6|0.5|1.0| T-150 | O |1.6/0.5/1.0| T-150 | O |1.6(/0.5{1.0| T-150 | O
_g %E 110/190V 5A| 1.4~2.0 |2.8/0.5(1.0| T-150 | O |2.8|0.5(1.0| T-150 | O |2.8|0.5/1.0| T-150 | O |2.8]0.5|1.0| T-150 | O |2.8|0.5(1.0| T-150 | O
2 |” |220/380v 5A| 2.8-4.0 |3.5|0.5(1.0| T-150 | © [3.5/0.51.0] T150 | © [3.5/0.5]1.0] T-150 | O |3.5]/0.5|1.0] T150 | O [3.5/0.5/1.0] T150 | O
Page with outer dimensions drawing 35 36

Remarks (1) In regards to “Indicator rating (Po) kW” in the “Rating” column:
1-phase, 2-wire { Po=110VX5A=55020.5kW (Po=0.4 to 0.6kW, taking into account adjustment range multiplying factors of 0.8 to 1.2)
wattmeters Po=220VX5A=11002<1.0kW (Po=0.8 to 1.2kW, taking into account adjustment range multiplying factors of 0.8 to 1.2)
3-phase, 3-wire { Po=4/3X110VX5A=9532 1kW (Po=0.8 to 1.2kW, taking into account adjustment range multiplying factors of 0.8 to 1.2)
wattmeters Po=4/3X220VX5A=19062=22kW  (Po=1.6 to 2.4kW, taking into account adjustment range multiplying factors of 0.8 to 1.2)

Po=3X 110 VX5A=+/3X110VX5A=9532~ 1TkW (Po=0.8 to 1.2kW, taking into account adjustment range multiplying factors of 0.8 to 1.2)
3-phase, 4-wire V3
wattmeters P0o=3X110VX5A=+/3X190VX5A=16502=1.7kW  (Po=1.4 to 2.0kW, taking into account adjustment range multiplying factors of 0.8 to 1.2)
P0=3X220VX5A=4/3 X380VX5A=3300223.4kW  (P0=2.8 to 4.0kW, taking into account adjustment range multiplying factors of 0.8 to 1.2)
(2) Bidirectional deflection indicators can also be manufactured.
(3) Models with a 1A current rating can also be manufactured; the power consumption is basically the same as that of a 5A model.
The indicator rating value in this case is calculated by substituting 1A in place of 5A in the equations of Remarks (1).
(4) The T-150 rectifier is a dedicated accessory (non-compatible accessory), and thus cannot be used in combinations other than those designated for the
indicators. The distance between the indicator and the T-150 rectifier must be 5m or less, or the round-trip lead wire resistance must be 0.5Q or less.
(5) The weight of the T-150 accessory rectifier is approximately 1kg.
(6) Use a wattmeter with an input voltage in the range of 85 to 115% of the rated value (rated voltage +15%).
The indication may be unstable when used with an input voltage of 85% or less of the rating or the input voltage is switched on and off.
(7) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications
suited to the application.

@®Scale calculation formula for wattmeter

Phase-wire system Secondary rating Scale calculation formula for wattmeter Remarks
1-phase 2-wire 110V 5A Indicator scale P (kW)=VT ratio X CT ratio X Po (0.4~0.6) @The value at the left is
220V 5A Indicator scale P (kW)=CT ratio X Po (0.8~1.2) multiplied by 1/5 in the case of
1-phase 3-wire 100/200V 5A Indicator scale P (kW)=CT ratio X Po (0.8~1.2) a CT secondary current of 1A.
. 110V 5A Indicator scale P (kW)=VT ratio X CT ratio X Po (0.8~1.2)
3-phase 3-wire - -
220V 5A Indicator scale P (kW)=CT ratio X Po (1.6~2.4)
%/1 10V 5A Indicator scale P (kW)=VT ratio X CT ratio X Po (0.8~1.2)
3-phase 4-wire 110/190V  5A Indicator scale P (kW)=VT ratio X CT ratio X Po (1.4~2.0)
220/380V  5A Indicator scale P (kW)=VT ratio X CT ratio X Po (2.8~4.0)

Calculation example: In the case of a 3-phase, 3-wire circuit, VT 6600/110V and CT 100/5A

Indicator scale P (kW)= %X ? XPo (0.8~1.2) = 960~1440kW

Therefore, wattmeters can be manufactured with a scale of 960—1440kW.
This varies slightly according to the rating. Refer to the Wattmeter Scale Selection Reference Table on p.58 for details.
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B Specifications YP-12NW LP-110NW
Rectangular indicators Wide-angle indicators
Y-N Series L-N Series
Size (width X height) mm 122X122 80X80 110X110
Model name YP-12NW LP-80NW LP-110NW
Operation principle Transducer Transducer
Accuracy (grade) 1.5 25 1.5
Frequency 50 and 60Hz
Scale length (mm) 100 124 175
Weight (kg) 0.5 0.3 0.6
S ) Consumption VA > 5 Consumption VA > 5 Consumption VA N 5
5| = Rating — 5 |2o% — 5 |2o% — S |2o%
S| 3 o . | Currentcircuit @ ©6 8| o . | Currentcircuit @ ©6 8| o . | Currentcircuit @ 08
=1 e D o T a e o 5 @ 2T = o 5 1] 2T
3 | 5 | Secondary | Indicator | & g I 8 |83 & 8 I1 S |28%G| & 8 I1 8 |=28%G
= rating CRS I2 ) o=g CRES I2 g =g G l2 2 [S R
3 rating (Po) kW I3 © I3 © I3 ©
g |§e| 110V 5A | 04~0.6 | 2.2 1.0 — o 22 1.0 T150 | O 22 1.0 e
< =2
'.;>,’ Zd&| 220V 5A | 0.8~1.2 4.4 1.0 — O 4.4 1.0 T-150 O 4.4 1.0 — O
s [££]100/200V 5A| 0.8~1.2 | 1.6 0.5 — O 1.6 0.5 T-150 @) 1.6 0.5 — @)
E 3ol 110V 5A | 0.8~1.2 1.6 0.5 — O 1.6 0.5 T-150 O 1.6 0.5 — O
< 2
2|3 220V 5A | 1.6~2.4 | 3.2 0.5 — O 3.2 0.5 T-150 @) 3.2 0.5 — @)
g o |10V 5A| 0.8~1.2 | 1.6 | 05 | 1.0 — o) 16 | 05 | 1.0 | 150 | O 16 | 05 | 10 — o)
]
_'g %f 110/190V 5A| 1.4~2.0 2.8 0.5 1.0 — o 2.8 0.5 1.0 T-150 (@) 2.8 0.5 1.0 — O
2|® |220/380v 5A| 2.8~40 | 35 | 05 | 1.0 — o 35 | 05 | 10 | T150 | O 35 | 05 | 1.0 — o
Page with outer dimensions drawing 36 37
Delivery period classification
©Standard | OQuasi-standard | ASpecial
Symbol
product product product
IOuter dimenSionS Of aCCGSSOFieS Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
T-150 rectifier (for wattmeter) @®Terminal configuration
12.5 100 =
= G & 12 ‘%" M4 terminal screw i e
"ﬁe aﬁe Nameplate Nameplate
P1|Po[P2|c2|+cf
M
® ® D
|
7=
OUTPUT
INPUT
+Ci{ci|P1|P2|P3|Cs|+Cs
ol dfe BEED lelel®[o]
] ® : 2 = = i
‘L_J )jg{/ 1 Nameplate Nameplate
[12 |12 115 |1 89
100 125 | 113
150
Fig. 3 For 3-phase, 3-wire system Fig. 4 For 3-phase, 4-wire system
BOrdering method
The items in |:| must be specified.
Phase-wire Indicator Number of
Model name system rating Scale VT ratio CT ratio Cover type  Special specifications units
‘ YP-12NW H 3P3W = 110V 5A 0-2400kW == 6600/110V 200/5A B D°“b'ﬁnsg§'gtg°'°fed} 2

(Bidirectional deflection indicator)
-2400-0-2400kW

54

=
o
o
=
o
3,
S
i
5
=
]
2
)
]
@




|:| Wattmeters

BConnection diagrams

@®1-phase, 2-wire system

Fig. 1 YP-206NW, YP-208NW, Fig. 2 YP-206NW, YP-208NW, Fig. 3 YP-12NW and Fig. 4 YP-12NW and
YP-210NW, YP-8NW, YP-210NW, YP-8NW, LP-110NW LP-110NW
YP-10NW and YP-10NW and (combined with CT) (combined with VT and CT)
° LP-80NW LP-80NW
§ (combined with CT) (combined with VT and CT)
©
(4]
L VT
E @
= —o oF—+ 18 @ e, 1
G o — (— 1 o] o
£ % e N ® ® ® ®
g ®
8 o = ® © = @ ©
= CT 1150 rectifier = ° o o
for 1-phase, 2-wi = T-150 rectii =
Load (503’;19’)'“ :/s;lmevlvenl"e) Load Note1 (for 1»pl;1ef:\:slel,e ;-wire) Load Q Load  Note 1
system wattmeter
@®1-phase, 3-wire system
Fig. 5 YP-206NW, YP-208NW, Fig. 6 YP-12NW and
YP-210NW, YP-8NW, LP-110NW
YP-10NW and (combined with CT)
LP-80NW
(combined with CT) o >
1
102 ‘
@
1O © |
) TN ¢
H© ]
g © o
ToT T-150 rectifier iod
for 1-phase, 3-wi
Load s |
@3-phase, 3-wire system
Fig. 7 YP-206NW, YP-208NW, Fig. 8 YP-206NW, YP-208NW, Fig. 9 YP-12NW and Fig. 10 YP-12NW and
YP-210NW, YP-8NW, YP-210NW, YP-8NW, LP-110NW LP-110NW
YP-10NW and YP-10NW and (combined with CT) (combined with VT and CT)
LP-80NW LP-80NW
(combined with CT) (combined with VT and CT) ;
1 2
3 T-150 rectifier ‘ ! vT
T-150 rectifier T for 3-phase, 3-wire RE €
(10l' 3-phase, 3-wire) (system wattmeter ) €
system wattmeter _@ =
© @ ) @ ] =l ! ‘CT
e O ] ( P 3 EJ_ E.I E_J
® SN % o @ N
I '—% ® EJ E = Load L=l
g Zar
lard] CT Load  nNote 1
@3-phase, 4-wire system
Fig. 11 YP-206NW, YP-208NW, Fig. 12 YP-206NW, YP-208NW, Fig. 13 YP-12NW and Fig. 14 YP-12NW and
YP-210NW, YP-8NW, YP-210NW, YP-8NW, LP-110NW LP-110NW
YP-10NW and YP-10NW and (combined with CT) (combined with VT and CT)
LP-80NW LP-80NW
(combined with CT) (combined with VT and CT)
01 23 0123
o T-150 rectifier 0123 T-150 rectifier ‘ | i
(for 3-phase, 4-wire) for 3-phase, 4—wire) ] 1
system wattmeter system wattmeter | - —1
_'@ @ @ o o
e @:‘ﬁ 16 o— EIEIE Q&)
% ° - ® o J T ©OOEE0O) J Ty OO0
D g eqg R
P 3 P9 1an i
I "'8 & o I TS @bl cT o] T cT of
IpE I s ) L
KRN @ € © @ Load Load .
CT CcT L Note 1
Load Load  NoteT

Note 1. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
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E\Wattmeter Scale Selection Reference Table

Although the maximum scale of a wattmeter can be determined by VT ratio X CT ratio X indicator rating (Po), the following table
shows the manufacturable scale values (minimum, standard and maximum) for various VT ratios and CT ratios.
If a scale value other than the standard value is desired, please specify a suitable scale within the manufacturable range.

@®Table of manufacturable maximum scales for wattmeters - Scale units KW [ : Scale units MW §
Phase-wire system 1-phase 2-wire 1-phase 3-wire 3-phase 3-wire/3-phase 4-wire §
% Voltage 110 220 440 100/200 110 220 440 3300 6600 11000 22000 33000 66000 ::’
%% \Tralio 3300 6600 | 11000 | 22000 | 33000 | 66000 s
. S, Y, = 220/110 | 440/110 = — 220/110 | 440/110 8
CT ratio Q% % /110 /110 /110 /110 /110 /110 )
Minimum 2 4 8 4 4 8 15 120 240 400 800 1200 2400 @
25/5 Standard 25 5 10 5 5 10 20 150 300 500 1000 1500 3000
Maximum 3 6 12 6 6 12 25 180 350 600 1200 1800 3500
Minimum 4 8 15 8 8 15 30 240 450 800 1500 2400 4500
50/5 Standard 5 10 20 10 10 20 40 300 600 1000 2000 3000 6000
Maximum 6 12 25 12 12 25 50 350 750 1200 2500 3500 7500
Minimum 6 12 24 12 12 24 45 350 700 1200 2400 3500 7000
75/5 Standard 7.5 15 30 15 15 30 60 450 900 1500 3000 4500 9000
Maximum 9 18 35 18 18 35 75 500 1000 1800 3500 5000 10
Minimum 8 15 30 15 15 30 60 450 900 1500 3000 4500 9000
100/5 Standard 10 20 40 20 20 40 80 600 1200 2000 4000 6000 12
Maximum 12 24 50 24 25 50 100 750 1500 2500 5000 7500 15
Minimum 12 24 45 24 24 45 90 700 1400 2400 4500 7000 14
150/5 Standard 15 30 60 30 30 60 120 900 1800 3000 6000 9000 18
Maximum 18 35 75 35 35 75 150 1000 2000 3500 7500 10 20
Minimum 16 30 60 30 30 60 120 900 1800 3000 6000 9000 18
200/5 Standard 20 40 80 40 40 80 160 1200 2400 4000 8000 12 24
Maximum 25 50 100 50 50 100 180 1500 3000 5000 10 15 30
Minimum 24 45 90 45 45 90 180 1400 2800 4500 9000 14 28
300/5 Standard 30 60 120 60 60 120 240 1800 3600 6000 12 18 36
Maximum 35 75 150 75 75 150 300 2000 4000 7500 15 20 40
Minimum 30 60 120 60 60 120 250 1800 3800 6000 12 18 38
400/5 Standard 40 80 160 80 80 160 320 2400 4800 8000 16 24 48
Maximum 50 100 180 100 100 180 350 3000 6000 10 18 30 60
Minimum 45 90 180 90 90 180 380 2800 6000 9000 18 28 60
600/5 Standard 60 120 240 120 120 240 480 3600 7200 12 24 36 72
Maximum 75 150 300 150 150 300 600 4000 8500 15 30 40 85
Minimum 60 120 250 120 120 250 500 3800 7500 12 25 38 75
800/5 Standard 80 160 320 160 160 320 640 4800 9600 16 32 48 96
Maximum 100 180 350 180 180 350 750 6000 12 18 35 60 120
Minimum 90 180 380 180 180 380 750 6000 12 18 38 60 120
1200/5 Standard 120 240 480 240 240 480 960 7200 14 24 48 72 140
Maximum 150 300 600 300 300 600 1200 8500 18 30 60 85 180
Minimum 120 240 450 240 240 450 900 7000 14 24 45 70 140
1500/5 Standard 150 300 600 300 300 600 1200 9000 18 30 60 90 180
Maximum 180 350 750 350 350 750 1500 10 20 35 70 100 200
Minimum 160 300 600 300 300 600 1200 9000 18 30 60 90 180
2000/5 Standard 200 400 800 400 400 800 1600 12 24 40 80 120 240
Maximum 240 500 1000 500 500 1000 1800 15 30 50 100 150 300
Minimum 240 450 900 450 450 900 1800 14 28 45 90 140 280
3000/5 Standard 300 600 1200 600 600 1200 2400 18 36 60 120 180 360
Maximum 350 750 1500 750 750 1500 3000 20 40 75 150 200 400

Note 1. Some of the maximum scale values in the table deviate from the VT ratio X CT ratio X adjustment range multiplying factor. This is because the best values are
selected, and the values in the table are given priority.
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|:| Varmeters

g lSpeCifications YP-208NVAR YP-10NVAR

_‘S Rectangular indicators

g Y-2N Series Y-N Series

E Size (width X height) mm 64X60 85X75 100X85 82X82 102X102

E Model name YP-206NVAR YP-208NVAR YP-210NVAR YP-8NVAR YP-10NVAR

é Operation principle Transducer Transducer
Accuracy (grade) 25 25
Frequency 50 and 60Hz
Scale length (mm) 55 70 85 70 90
Weight (kg) 0.07 0.1 0.1 0.1 0.15
S . Consumption VA > | _|Consumption VA > |= _|Consumption VA > |= _|Consumption VA > | _|Consumption VA > |-
S| = Rating = 5 |s&r= 5 |5&r= 5 |5Er= 5 |5&[= 5 |58
é 5 . g Current circuit § £8 g Current circuit § £8 g Current circuit § £8 g Current circuit § 3 g Current circuit % $3
% T Sk Inrdalt(i:g;or i:? t l2 § gé iﬁ? I I2 § %g §’ I I2 étg %g E’ I I2 § %—% i:? I I2 é(g gé
5 rating (Po) kvar | £ | I3 2| 1s 2|1 2|1l 2|13
E 89| 110V 5A | 0.8~1.2 |1.6|0.5/1.0| T-150 | O |1.6{/0.5/1.0| T-150 | O [1.6(/0.5|1.0| T-150 | O |1.6|0.5|1.0| T-150 | O {1.6]0.5/1.0| T-150 | O
E’, f‘,i 220V 5A | 1.6~2.4 |3.2|0.5/1.0| T-150 | O [3.2]|0.5|1.0| T-150 | O |3.2|0.5|1.0| T-150 | O [3.2|0.5/1.0| T-150 | O [3.2|0.5{1.0| T-150 | O
g bo %/110V 5A| 0.8~1.2 (1.6|0.5/1.0| T-150 | O |1.6]0.5(1.0| T-150 | O |1.6|0.5{1.0| T-150 | O |{1.6]/0.5(1.0| T-150 | O |1.6(0.5/1.0| T-150 | O
= :‘3 110/190V 5A| 1.4~2.0 |2.8/0.5(1.0| T-150 | O |2.8/0.5|1.0| T-150 | O |2.8|0.5|1.0| T-150 | O |2.8|0.5(1.0| T-150 | O |2.8(/0.5|1.0| T-150 | O
Page with outer dimensions drawing 35 36

Remarks (1) The varmeters are bidirectional deflection indicators. Unidirectional deflection indicators can be manufactured upon request.
(2) In regards to “Indicator rating (Po) kvar” in the “Rating” column:
3-phase, 3-wire { Po=4/3X110VX5A=953 2 1kvar (Po=0.8 to 1.2kvar, taking into account adjustment range multiplying factors of 0.8 to 1.2)
varmeters Po=4/3X220VX5A=19062<2kvar  (Po=1.6 to 2.4kvar, taking into account adjustment range multiplying factors of 0.8 to 1.2)

110 ~ _ - I .
3-phase, 4-wire { Po=3X 73 VX5A=+/3X110VX5A=9532>~ 1kvar  (P0o=0.8 to 1.2kvar, taking into account adjustment range multiplying factors of 0.8 to 1.2)
varmeters

P0o=3X110VX5A=+/3X190VX5A=16502=1.7kvar (Po=1.4 to 2.0kvar, taking into account adjustment range multiplying factors of 0.8 to 1.2)

(3) Regarding the maximum scale of a varmeter
» With a bidirectional deflection indicator, the left side is LEAD and the right side is LAG with respect to “zero” as the central division, and the standard scale
indicates up to 1/2 of the maximum scale value. A scale indicating up to the maximum scale value can also be manufactured.
» With a unidirectional deflection indicator (with “zero” at the left end), the scale indicates up to the maximum scale value. Please specify LEAD or LAG; the
standard is LAG.
(4) Models with a 1A current rating; can also be manufactured; the power consumption is basically the same as that of a 5A model.
(5) The T-150 rectifier is a dedicated accessory (non-compatible accessory), and thus cannot be used in combinations other than those designated for the
indicators. The distance between the indicator and the T-150 rectifier must be 5m or less, or the round-trip lead wire resistance must be 0.5Q or less.
(6) Use a varmeter with an input voltage in the range of 85 to 115% of the rated value (rated voltage +15%).
The indication may be unstable when used with an input voltage of 85% or less of the rating or the input voltage is switched on and off.
(7) The weight of the T-150 rectifier is approximately 1kg.

(8) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications
suited to the application.

@®Scale calculation formula for varmeter

Phase-wire system Secondary rating Scale calculation formula for varmeter Remarks
5 i @ e 110V 5A Indicator scale P (kvar)=VT ratio X CT ratio X Po (0.8~1.2) X 1/2 @The value at the left is
220V 5A Indicator scale P (kvar)=CT ratio X Po (1.6~2.4) X 1/2 multiplied by 1/5 in the case of
Bl i 11730/110V 5A Indicator scale P (kvar)=VT ratio X CT ratio X Po (0.8~1.2) X 1/2 a CT secondary current of 1A.
110/190V  5A Indicator scale P (kvar)=VT ratio X CT ratio X Po (1.4~2.0) X 1/2

Calculation example: In the case of a 3-phase, 3-wire circuit, VT 6600/110V and CT 100/5A, and a bidirectional deflection indicator
with a scale indicating up to 1/2 the maximum scale value.
6600 _ 100
Indicator scale P (kvar)= 775X 5 XPo (0.8~1 .2)X1/2 = 480~720kvar
The manufacturable range of the varmeter scale is thus LEAD (480 to 720) ~ 0 ~ LAG (480 to 720) kvar.

The manufacturable range differs slightly according to the rating. For details, refer to the “Varmeter Scale Selection Reference
Table” (p.60).
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ISpeCificationS YP-12NVAR LP-110NVAR
Rectangular indicators Wide-angle indicators
Y-N Series L-N Series
Size (width X height) mm 122X122 80X80 110X110
Model name YP-12NVAR LP-80NVAR LP-110NVAR
Operation principle Transducer Transducer
Accuracy (grade) 1.5 25 1.5
Scale length (mm) 100 124 175
Weight (kg) 0.5 0.3 0.6
= : Consumption VA > S Consumption VA > s Consumption VA > s
£ | = Rating — S5 |2o% — 5 |2o=E — 5 |2o=%
g |3 9 = Current circuit a 58 9 = Current circuit 2 258 9w Current circuit 2 258
S | = . = @ = 5= ] b =5E| & 2 o] =5 E
B | 5 | Secondary | Indicator| & 5 I1 o oQ%a|l & o I 5] s Qa| & o 11 o ]
= rating S 5 l2 e |07 gl o35 l2 e |07 gF|l o 5 I2 e |78
= rating (Po) kvar > ° I3 < 3| > ° I3 < 3= ° I3 < 3
% @el 110V 5A | 0.8~1.2 1.6 0.5 1.0 — O 1.6 0.5 1.0 T-150 (@] 1.6 0.5 1.0 O
S |52
= &%| 220V 5A 1.6~2.4 3.2 0.5 1.0 — O 3.2 0.5 1.0 T-150 O 3.2 0.5 1.0 — @)
; §9§_> %/110V 5A| 0.8~1.2 1.6 0.5 1.0 — O 1.6 0.5 1.0 T-150 O 1.6 0.5 1.0 — O
S |
2 |&¥[110/190V 5A| 1.4-2.0 2.8 0.5 1.0 — O 2.8 0.5 1.0 T-150 O 2.8 0.5 1.0 — O
Page with outer dimensions drawing 36 37
Delivery period classification
©Standard |OQuasi-standard | ASpecial
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
BOuter dimensions of accessory
T-150 rectifier (for varmeter)
12.5 100
‘ =] 5 15 12 1: M4 terminal screw
S5 e
5 Ea J
® ®
]
llelelel  felelelef
828 A -
® D
O i )ji j
64 R3 R3 |6 12
!12 12 11.5 %% 89
100 125 | 113
150
BOrdering method
The items in |:| must be specified.
Phase-wire Indicator Number of
Model name system rating Scale VT ratio CT ratio Cover type  Special specifications units
| YP-12NVAR = 3P3W — 110V 5A = LEAD600-0-LAGBOOKvar — 6600/110V [— 100/5A = B D°“b'ﬁnse°§'§’t§_°'°red

0-LAG1200kvar

(Unidirectional deflection indicator)
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|:| Varmeters

BConnection diagrams

@3-phase, 3-wire system

Fig. 1 YP-206NVAR, YP-208NVAR, YP-210NVAR,
YP-8NVAR, YP-10NVAR and LP-80NVAR
(combined with CT)

T-150 rectifier

1.2 3 (fors-phase, 3-wire)
system varmeter
+C1 @
@ ©
€
D)
Ps
[ mole
LT +C3 @——
IR —
cT L
Load

Fig. 2 YP-206NVAR, YP-208NVAR, YP-210NVAR,
YP-8NVAR, YP-10NVAR and LP-80NVAR
(combined with VT and CT)

T-150 rectifier

123 (for3-phase, 3-wire)
system varmeter
+C1
m3
Py
36 g
¢ 2
o o
ipr @
&1 &
ot
Load Note 1

Fig. 3 YP-12NVAR and LP-110NVAR
(combined with CT)

CT

Load

Fig. 4 YP-12NVAR and LP-110NVAR
(combined with VT and CT)

1 2 3
vT

35

3¢

CT

Load =

@3-phase, 4-wire system

Fig. 5 YP-206NVAR, YP-208NVAR, YP-210NVAR,
YP-8NVAR, YP-10NVAR and LP-80NVAR
(combined with CT)

Fig. 6 YP-206NVAR, YP-208NVAR, YP-210NVAR,
YP-8NVAR, YP-10NVAR and LP-80NVAR
(combined with VT and CT)

0123 0123

T-150 rectifier T-150 rectifier

(for 3-phase, 4-Wire) (for 3-phase, 4-wire)

system varmeter system varmeter
O ©) 1 &

@ © — ©

& 5 2
Pz P
®s) J g D)

e @ = e @
| ® O 11T ciic!E
6L AR

oT cT =
Load Load Note 1
Fig. 7 YP-12NVAR and LP-110NVAR Fig. 8 YP-12NVAR and LP-110NVAR
(combined with CT) (combined with VT and CT)
o 1 2 3 o 1 2 3
—— VT
| ‘ 3
| r—— (g
RN o Nl geg .
@ CT
Load Load N;i 1

Note 1. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.




HBVarmeter Scale Selection Reference Table

Although the maximum scale of a varmeter can be determined by VT ratio X CT ratio X indicator rating (Po), the following table
shows the manufacturable scale values (minimum, standard and maximum) for various VT and CT ratios.
If a scale value other than the standard scale value is desired, specify a suitable scale within the manufacturable range.

@Table of manufacturable maximum scales for varmeters

[ :Scale units kvar [ : Scale units Mvar

. When the indicator scale of a bidirectional deflection indicator is to indicate | When the indicator scale of a unidirectional deflection indicator is
Indicator scale to indicate up to the maximum scale value
up to 1/2 of the maximum scale value (standard) In the case of a bidirectional deflection indicator
Phase-wire system 3-phase 3-wire/3-phase 4-wire (line voltage) 3-phase 3-wire/3-phase 4-wire (line voltage)
%00/ V0|Tf<1/919 220 440 3300 6600 | 11000 | 22000 | 33000 | 66000 220 440 3300 6600 | 22000 | 33000 | 66000
%, %, \Jatio| 220 440 3300 6600 | 11000 | 22000 | 33000 | 66000 220 440 3300 6600 | 22000 | 33000 | 66000
CT ratio\% % /110 /110 /110 /110 /110 /110 /110 /110 /110 /110 /110 /110 /110 /110 /110
Minimum 4 8 60 120 200 400 600 1200 8 15 120 240 800 1200 2400
25/5 Standard 5 10 75 150 250 500 750 1500 10 20 150 300 1000 1500 3000
Maximum 6 12 90 180 300 600 900 1800 12 25 180 350 1200 1800 3500
Minimum 8 15 120 240 400 800 1200 2400 15 30 240 450 1500 2400 4500
50/5 Standard 10 20 150 300 500 1000 1500 3000 20 40 300 600 2000 3000 6000
Maximum 12 24 180 350 600 1200 1800 3500 25 50 350 750 2500 3500 7500
Minimum 12 24 180 350 600 1200 1800 3500 24 45 350 700 2400 3500 7000
75/5 Standard 15 30 220 450 750 1500 2200 4500 30 60 450 900 3000 4500 9000
Maximum 18 35 270 500 900 1800 2700 5000 35 75 500 1000 3500 5000 10
Minimum 16 30 240 450 800 1600 2400 4500 30 60 450 900 3000 4500 9000
100/5 | Standard 20 40 300 600 1000 2000 3000 6000 40 80 600 1200 4000 6000 12
Maximum 24 50 350 750 1200 2400 3500 7500 50 100 750 1500 5000 7500 15
Minimum 24 45 350 700 1200 2400 3500 7000 45 90 700 1400 4500 7000 14
150/5 | Standard 30 60 450 900 1500 3000 4500 9000 60 120 900 1800 6000 9000 18
Maximum 35 75 500 1000 1800 3500 5000 10 75 150 1000 2000 7500 10 20
Minimum 30 60 450 900 1600 3000 4500 9000 60 120 900 1800 6000 9000 18
200/5 | Standard 40 80 600 1200 2000 4000 6000 12 80 160 1200 2400 8000 12 24
Maximum 50 100 750 1500 2400 5000 7500 15 100 180 1500 3000 10 15 30
Minimum 45 90 700 1400 2400 4500 7000 14 90 180 1400 2800 9000 14 28
300/5 | Standard 60 120 900 1800 3000 6000 9000 18 120 240 1800 3600 12 18 36
Maximum 75 150 1000 2000 3500 7500 10 20 150 300 2000 4000 15 20 40
Minimum 60 120 900 1800 3000 6000 9000 18 120 250 1800 3800 12 18 38
400/5 | Standard 80 160 1200 2400 4000 8000 12 24 160 320 2400 4800 16 24 48
Maximum 90 180 1500 3000 5000 10 15 30 180 350 3000 6000 18 30 60
Minimum 90 180 1400 2800 4500 9000 14 28 180 380 2800 6000 18 28 60
600/5 | Standard | 120 240 1800 3600 6000 12 18 36 240 480 3600 7200 24 36 72
Maximum [ 150 300 2000 4000 7500 15 20 40 300 600 4000 8500 30 40 85
Minimum | 120 250 1800 3800 6000 12 18 38 250 500 3800 7500 25 38 75
800/5 | Standard | 160 320 2400 4800 8000 16 24 48 320 640 4800 9600 32 48 96
Maximum | 180 350 3000 6000 10 18 30 60 350 750 6000 12 35 60 120
Minimum | 180 380 2800 6000 9000 18 28 60 380 750 6000 12 38 60 120
1200/5 | Standard | 240 480 3600 7200 12 24 36 72 480 960 7200 14 48 72 140
Maximum | 300 600 4000 8500 15 30 40 85 600 1200 8500 18 60 85 180
Minimum | 240 450 3500 7000 12 24 35 70 450 900 7000 14 45 70 140
1500/5 | Standard | 300 600 4500 9000 15 30 45 90 600 1200 9000 18 60 90 180
Maximum | 350 750 5000 10 18 85 50 100 750 1500 10 20 75 100 200
Minimum | 300 600 4500 9000 16 30 45 90 600 1200 9000 18 60 90 180
2000/5 | Standard | 400 800 6000 12 20 40 60 120 800 1600 12 24 80 120 240
Maximum | 500 1000 7500 15 24 50 75 150 1000 1800 15 30 100 150 300
Minimum | 450 900 7000 14 24 45 70 140 900 1800 14 28 90 140 280
3000/5 | Standard | 600 1200 9000 18 30 60 90 180 1200 2400 18 36 120 180 360
Maximum | 750 1500 10 20 35 75 100 200 1500 3000 20 40 150 200 400

Remarks (1) The standard indicator rating (Po) is 1kvar.
(2) For CT ratio scales not shown in the above table, multiply the ten-fold CT ratio scale values by 0.1 and the 1/10 CT ratio scale values by 10.

Note 1. Some of the maximum scale values in the table deviate from the VT ratio X CT ratio X adjustment range multiplying factor. This is because the best values are
selected, and the values in the table are given priority.
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|:| Power Factor Meters

For balanced circuits

B Specifications YP-12NPF LP-110NPF

4
% Rectangular indicators
% Y-2N Series Y-N Series
j=
= Size (width X height) mm 64X60 85X75 100X85 82X82 102X102
'% Model name YP-206NPF YP-208NPF YP-210NPF YP-8NPF YP-10NPF
§ Operation principle Transducer Transducer
= Accuracy (grade) 5 5
Scale LEAD 0.5~1~0.5 LAG LEAD 0.5~1~0.5 LAG
Frequency 50 and 60Hz 50 and 60Hz
Scale length (mm) 55 70 85 70 90
Weight (kg) 0.07 0.1 0.1 0.2 0.2
s Consumption VA > | _|Consumption VA > | _|Consumption VA > |= _|Consumption VA > |2 _|Consumption VA - |
2c = S |25= 5 |25r= 5 |25r= 5 |25r= 5 |28
32 L X "3 [Current circuit 17} 88| 3 |Curent circuit 7] 8| 3 |Currentcircuit 1] 87g| 3 |Current circuit @ 8°g| 3 |Curent circuit 17 &%
° 8 Circuit Rating S 3 [z=| 5 3 |z=| 8 3 |z=| 8 S |zl 8 3 |z=
5% & g (28 8| | g8 |28 8| | g8 (24 3 g8 24 & g |22
%;E g 1 < 3 © g 1 < 8 ° § 1 < 8 ] f;.g 1 < 8 ] f;.cl,’ 1 < 3 -]
§ g| 3-phase 3-wire| 110V 5A | 1 1 T100 | O | 1 1 T100 | O | 1 1 T100 | O | 1 1 — O |1 1 — O
2 |balanced circuit| 220V 5A | 2 1 T100 | O | 2 1 T100 | O | 2 1 T100 | O | 2 1 — Ol 2 1 — O
Page with outer dimensions drawing 35 36
Rectangular indicators Wide-angle indicators
Y-N Series L-N Series
Size (width X height) mm 122X122 80X80 110X110
Model name YP-12NPF LP-80NPF LP-110NPF
Operation principle Transducer Transducer
Accuracy (grade) 5 5
Scale LEAD 0.5~1~0.5 LAG LEAD 0.5~1~0.5 LAG
1-phase 2-wire: specify 50Hz or 60Hz 1-phase 2-wire: specify 50Hz or 60Hz
Frequency . .
3-phase 3-wire: 50 and 60Hz 3-phase 3-wire: 50 and 60Hz
Scale length (mm) 100 124 175
Weight (kg) 0.4 0.4 0.5
3 Consumption VA - . Consumption VA - 3. Consumption VA - 7.
g - : 3 Current circuit 3 2% 2 Current circuit 2 gg 3 Current circuit a g3
S Circuit Rating S 3 > S 3 > S 3 >
g 2, | S 28 2 | S 22 2 | 8 28
gg i,g 1 2 g3 § 1 2 g5 § 1 2 &35
=]
4 110V 5A 1.3 0.5 — A 1.3 0.5 — A
é’ 2 |1-phase 2-wire oV S —
5 220V 5A 2.6 0.5 — A 2.6 0.5 — A
§ | 3phase3wire| 110V 5A 1 1 — (@) 1 1 — 0 1 1 — o
= |balanced circuit| 220V 5A 2 1 — @) 2 1 — O 2 1 — O
Page with outer dimensions drawing 36 37
Remarks (1) Indicators with a LEAD 0-1-0 LAG scale can also be manufactured; however, measured values for Delivery period classification
power factors of 0.5 or less are for reference only. - -
(2) Use with an input current of 1/5 (e.g. 1A) or more of the rated current (e.g. 5A). The error increases Symbol OsStandard | OQuasistandard | ASpecial
as the input current decreases. Y product product product
(3) In a power OFF or no-load state, the pointer of the power factor meter stops at the mechanical zero —— —— —
point; black point near the power factor of 1. Reference deliery perod| Immediate delivery | Within 20 days | 21 to 60 days

(4) The T-100 rectifier is a dedicated accessory (non-compatible accessory), and thus cannot be used in
combinations other than those designated for the indicators.
(5) Models with a current rating of 1A can also manufactured; the power consumption is basically the same as that of a 5A model.
(6) Four-quadrant power factor meters can also be manufactured for LI-1NPF 3-phase, 3-wire balanced circuits. Please contact a Mitsubishi Electric
representative for details.
(7) The weight of the T-100 rectifier is approximately 0.9kg.
(8) Cannot use with unbalanced loads.
(9) Please specify the frequency in the case of the power factor meter for 1-phase, 2-wire systems.
(10) Use with a positive phase sequence.
(11) In the case of a negative phase sequence input with a 3-phase, 3-wire circuit, LEAD and LAG are indicated in an inverted manner. Indicators return to
normal operation when the connections of the P2 and P3 circuits of the voltage input terminals are interchanged.
(12) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications
suited to the application.

BOrdering method

The items in |:| must be specified.

Number of
Model name Phase-wiresystem  Indicator rating Scale Covertype  Frequency Special spe_cifications units
‘ YP-12NPF H 3P3W H 110V 5A H LEADO0.5-1-0.5LAG B 50Hz HC°'°fggg'g§Sétg?'°red} 3

Specify in the case of a 1-phase, 2-wire system.
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BmOuter dimensions of accessory

T-100 rectifier (for balanced circuit power factor meter)

12.5 50

12 |12

]

M4 terminal screw

130
115
100
70

o

16

=

89

12.5

113

BConnection diagrams

@®1-phase, 2-wire systems

Fig. 1 YP-12NPF, YP-15NPF and
LP-110NPF
(combined with CT)

—

GG)
O@

CT

o

Load

Fig. 2 YP-12NPF and LP-110NPF
(combined with VT and CT)

vT

e

@@
© ©

ct o

@ 'lr

Load Nof

@3-phase, 3-wire systems

Fig. 3 YP-206NPF, YP-208NPF and
YP-210NPF
(combined with CT)

|
OEO®

O
©

T-100 rectifier

for 3-phase, 3-wire
system balanced
power factor meter

CcT

Load

Fig. 4 LP-80NPF and LP-110NPF
(combined with CT)

or ® O\

Load

Fig. 5 YP-8NPF, YP-10NPF and
YP-12NPF
(combined with CT)

EXOCE)

CcT &

Load

Fig. 6 YP-206NPF, YP-208NPF and
YP-210NPF
(combined with VT and CT)

123
H:BE & O
VT ® O
T-100 rectifier
for 3-phase, 3-wire
CcT = (system balanced
Load  Note 1 power factor meter

Fig. 7 LP-80NPF and LP-110NPF
(combined with VT and CT)

1
LoV
o ‘
or CIoN
it ©0

Load

Fig. 8 YP-8NPF, YP-10NPF and
YP-12NPF
(combined with VT and CT)

B \,TE ‘

ROCR

CT o

4
S
T

Load

Note 1. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
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|:| Power Factor Meters

For unbalanced loads

g lSpeCificationS YP-208NPFU YP-10NPFU

% Rectangular indicators

£ Y-2N Series Y-N Series

.§ Size (width X height) mm 64X60 85X75 100X85 82X82 102X102

% Model name YP-206NPFU YP-208NPFU YP-210NPFU YP-8NPFU YP-10NPFU

= Operation principle Transducer Transducer
Accuracy (grade) 5 5
Scale LEAD 0.5~1~0.5 LAG LEAD 0.5~1~0.5 LAG
Frequency 50 or 60Hz 50 or 60Hz
Scale length (mm) 55 70 85 70 90
Weight (kg) 0.07 0.1 0.1 0.1 0.15
3 Consumption VA > B¢ Consumption VA > Consumption VA > 3. Consumption VA > |Bc Consumption VA > B¢
g o : S lowentcict| 3 | 25| 3 Jowrentcret| 3 S lowentcied| 9 25| S [owenteiest| @ |E2F] 3 cwrentoreat] 3 |25
§C Ciroutt Rating g, I g g’% S, I1 % 2, 11 é E’% i I g g’ S, I g E‘:’%
gé ‘;;5,’ s I2 2 g3 :;_3 s I2 < g s I2 < 83 § s I2 2 8 § s I2 2 g3
§§ 3-phase 3-wire | 110V 5A | 1 2 T150 | O | 1 2 T-150 1 2 T150 | O | 1 2 T150 | O | 1 2 T150 | O
g ° |unbalanced loads| 220V 5A | 2 T150 | O | 2 2 T-150 2 2 T150 | O | 2 T150 | O | 2 T150 | O
g 3-phase %/110V 5A|0.7| 1|2 | T150 | O |0.7| 1 | 2 | T-150 07/ 12| T150 |O (07| 1 |2 | T-1560 | O |0.7| 1 | 2 | T-150 | O
2
B 4-wire 110/190V 5A( 1 |1 |2 | T150 | O | 1 | 1 | 2 | T-150 1|12 T150 |O|1|1|2|T150 |O| 1|1 ]|2]| T150 | O
Page with outer dimensions drawing 35 36

Remarks (1) A LEAD 0~1~0 LAG scale can also be manufactured; however, the measured power factor values of 0.5 or less are for reference only.

(2) Please specify the frequency.

(3) Use with an input current of 1/5 (e.g. 1A) or more of the rated current (e.g. 5A). The error increases as the input current decreases.

(4) In the power off or no-load state, the needle of the power factor meter stops at the mechanical zero point; black point near the power factor of 1.

(5) The T-150 rectifier is a dedicated accessory (non-compatible accessory), and thus cannot be used in combinations other than those designated for the
indicators. The distance between the indicator and the T-150 rectifier must be 5m or less, or the round-trip lead wire resistance must be 0.5Q or less.

6) Models with a current rating of 1A can also manufactured; the power consumption is basically the same as that of a 5A model.

7) The weight of the T-150 rectifier is approximately 1.4kg.

8) Can also be used for balanced circuits.

9) Use with a positive phase sequence.
For the following models, indicators will not be function normally when a negative-phase sequence is input. Return the indicators to normal operation by
interchanging the voltage and current circuits.

Model name Indication state Reset indicator for normal operation
YP-206NPFU, YP-208NPFU The indicator reading is unclear. Change the voltage and current circuit connections
YP-210NPFU as follows:

YP-8NPFU, YP-10NPFU - Switch P1 and P3
LP-80NPFU - Switch +C1 and +C3
- Switch C1 and C3

(10) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications

suited to the application.

B Ordering method

The items in |:| must be specified.

Phase-wire Number of
Model name system Indicator rating Scale Covertype  Frequency Special spepifications units
| YP-12NPFU |— 3P8W [— 110V 5A — LEADO5-1-05LAG B 50Hz — COTEd ines, colored| 3
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YP-12NPFU LP-110NF
Rectangular indicators Wide-angle indicators

Y-N Series L-N Series
Size (width X height) mm 122X122 80X80 110X110
Model name YP-12NPFU LP-80NPFU LP-110NPFU
Operation principle Transducer Transducer
Accuracy (grade) 5 5
Scale LEAD 0.5~1~0.5 LAG LEAD 0.5~1~0.5 LAG
Frequency 50 or 60Hz 50 or 60Hz
Scale length (mm) 100 124 175
Weight (kg) 0.5 0.3 0.6
3 Consumption VA > o é Consumption VA > . _§ Consumption VA > . é
Ei St Rating % = Current circuit % g }'é é g = Current circuit % 1’23 § é g = Current circuit % 1123 E é
%g 2 % I I2 S 88§ % % I 12 S 88% % % I I2 8 83§
E E - I3 < S| = I3 < °| = 13 < ©
éﬁ 3-phase 3-wire | 110V 5A 1.5 0.5 — ©) 1 2 T-150 O 1.5 0.5 — ©)
E © |unbalanced loads| 220V 5A 3 0.5 —_ O 2 2 T-150 @) 3 0.5 — @)
§ | 3phase |U2/10V 5A| 1 0.5 1 — o) 0.7 1 2 |T150 | O 1 0.5 1 — o
2
- 4-wire 110/190V 5A| 2 0.5 1 — O 1 1 2 T-150 O 2 0.5 1 — o
Page with outer dimensions drawing 36 37

Delivery period classification
©Standard [OQuasistandard | ASpecial
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

B Outer dimensions of accessories

Fig. 1 T-150 rectifier (for 3-phase, 3-wire unbalanced load power factor meter)

125 100
4 1212
_ - 1.5 —E-‘ M4 terminal screw
i ==
siis g J
® © j/
]
SurruT
CEER
TWroT
D

89
113

Fig. 2 T-150 rectifier (for 3-phase, 4-wire power factor meter)

12.5 100
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|:| Power Factor Meters

BConnection diagrams

@3-phase, 3-wire systems (unbalanced loads)

Fig. 1 YP-206NPFU, YP-208NPFU, YP-210NPFU,
YP-8NPFU, YP-10NPFU and LP-80NPFU
(combined with CT)

T-150 rectifier

for 3-phase, 3-wire
system unbalanced
power factor meter

_@ ®
_P‘ @

CcT
Load

Fig. 2 YP-206NPFU, YP-208NPFU, YP-210NPFU,
YP-8NPFU, YP-10NPFU and LP-80NPFU

(combined with VT and CT)

T-150 rectifier

for 3-phase, 3-wire

system unbalanced
power factor meter

@ o

1 2 3

S

I
EEEEE)

CT

= Note 1

Load

Fig. 3 YP-12NPFU and LP-110NPFU
(combined with CT)

S
‘ ] ‘ (¢}
EEE)
OGO
sfsf______ o L
Load "

Fig. 4 YP-12NPFU and LP-110NPFU
(combined with VT and CT)

1 2 3 BVEA ‘
3 T =5
®EE
| OO
E'I E:ll [O I S N g
Load Note 1=

@3-phase, 4-wire systems

Fig. 5 YP-206NPFU, YP-208NPFU, YP-210NPFU,
YP-8NPFU, YP-10NPFU and LP-80NPFU
(combined with CT)

T-150 rectifier
for 3-phase, 4-wire
0o 1 23 system power
factor meter
(© ©;
Py
Ps
T C.
J J Lr C 1
4 8 &
CcT
Load

Fig. 6 YP-206NPFU, YP-208NPFU, YP-210NPFU,
YP-8NPFU, YP-10NPFU and LP-80NPFU

(combined with VT and CT)
T-150 rectifier

for 3-phase, 4-wire
o 1 2 3 (system power
factor meter
y ® @
&l —% ©
] ] 2
VT
I Ir @ @'_
g &8
CcT
= Note 1
Load

Fig. 7 YP-12NPFU and LP-110NPFU
(combined with CT)

Fig. 8 YP-12NPFU and LP-110NPFU
(combined with VT and CT)

?TgﬂH

CT

"= Note 1

Note 1. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
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|:| Frequency Meters

B Specifications YP-8NF LP-110NF

=
(]
s
Rectangular indicators Wide-angle indicators 3
Y-2N Series Y-N Series L-N Series 8
Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110 z
Model name YP-206NF YP-208NF YP-210NF YP-8NF YP-10NF YP-12NF LP-80NF LP-110NF §
Operation principle Transducer Transducer Transducer %
Accuracy (grade) 1 1 0.5 0.5
Scale length (mm) 55 70 85 70 90 100 124 175
Weight (kg) 0.1 0.15 0.15 0.15 0.2 0.3 0.3 0.5
s |Rated voltage|  Scale  [Consumption| Devery - \Consumption| Deliery |Consumption| Deivery - \Congumption| Deliery |Consumption| Delery - \Gonsumption| Delivery |Consumption] Delery —(Consumption| ~ Delvery
= eriod eriod eriod period eriod eriod period period
£ \4 Hz VA |classification] VA |classiication] VA |clagsification] VA |classification] VA |classification] VA |classfication]| VA |classifcation] VA | classffication
ke 45~55 25 (@] 25 o 25 (@] 25 (@] 25 O 25 O 1.5 O 1.5 @}
=
= 110 55~65 25 (@] 25 (@] 25 (@] 25 (@] 25 O 25 (@) 1.5 (@] 1.5 @)
o
5 45~65 25 @] 25 @] 25 O 25 O 2.5 @) 25 @] 1.5 O 1.5 O
=
3 45~55 @) @) 5 @) @) 5 O 5 (@] 3 (@] 3 O
s 220 55~65 o o 5 o o 5 O 5 @) 3 o 3 o}
s 45-65 o o | s | o o | 5 | o] s o] s3] o] s]o
3 ; 45~75Hz, 170~190Hz
= Special scale
= 85~110Hz, 360~440Hz
Page with outer dimensions drawing 35 36 37
Remarks (1) Allowable voltage variation ranges for 110V: 90~130V; for 220V: 180~260V. Delivery period classification
(2) The mechanical zero point of the needle is the black point at the left end of the meter (see scale ©Standard |OQuasistandard | ASpecial
example below). Symbol roduct | prodct roduct
(3) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to — p . ‘ .p - p
assist in selecting the model and use specifications suited to the application. Reeencedeiver perod] Immeate defivery | Within 20 days | 21 to 60 days
60
e L B e g
® {(\"T o rﬁ'?h &
< ’3)\3‘
s 15 an Seisex 10 _ Gma
@Mechanical zero point
BmConnection diagrams
Fig. 1 Frequency meter (direct) Fig. 2 Frequency meter (combined with CT)
—1 o VT -
O O = Note 1 CE\C)
°© o
Load oed
Note 1. For low-voltage circuits, grounding of
the secondary side of the instrument
voltage transformer is unnecessary.
B Ordering method
The items in |:| must be specified.
Rated Number of
Model name voltage Scale Cover type  Special specifications | units
Colored lines, colored
‘ YP-208NF H 110V H 55-65Hz H B H bands, etc. ! 10
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|:| Receiving Indicators

Receiving indicators indicate the quantity measured when an electrical signal is received from the transmitter of a detector of a
power/instrumentation transducer. Receiving indicators are used to measure industrial quantities, including remote measurements.

Power receiving/transforming facility Remote . @®Measurement of pressure, temperature, speed, rpm and
VT e other industrial quantities
4" vottage transducer L @ @Telemetry measurement (remote measurement) in
é o } Voltage transducer P L] @ combination with transducers
5 % 4,‘ Acive power ransducer P Refer to p.151 onward of this catalog regarding the
E L @ transducers to be used with receiving indicators.
c
£ s -
: ° ©
l Transmitters | )
Various of various
sensors transducers |
.Specifications YM-8NRI LM-110NRI
®DC indicators
Rectangular indicators Wide-angle indicators
Y-2N Series Y-N Series L-N Series
Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110
Model name YM-206NRI YM-208NRI YM-210NRI YM-8NRI YM-10NRI YM-12NRI LM-80NRI LM-110NRI
Operation principle Movable coil Movable coil Movable coil
Accuracy (grade) 25 25 1.5 25 1.5
Scale length (mm) 55 70 85 70 90 100 124 175
Weight (kg) 0.07 0.1 0.1 0.1 0.15 0.3 0.3 0.4
Indicator rating | ares’ Internal resistance (Q)
100uA A 2000Q 2000Q2 5000Q2 —
200uA A 1200Q 1200Q 5000Q —
.§ 300uA A 1000Q2 100092 1550Q 920Q
é 500uA A 730Q 730Q 780Q 580Q
% 1mA Notel/ O 200Q 200Q 250Q 180Q
o5 5mA o 80 80 500 8Q
2|5 10mA 0 20 20 250 60
=~ 8 20mA 0 0.8Q 0.8Q 0.8Q 30
2 +0.5mA Note1| O 200Q 200Q 250Q 180Q
§ +1mA @) 100Q 100Q2 125Q 90Q
G 8| 1-5mA | O 10Q 10Q 25Q 50Q
2 g 2-10mA | O 40 40 50 150
g % 4-20mA | O 10 10 50 100
5 g | 10~50mA | O 20 20 3Q 40
E g | Indicator rating e Consumption current (approx. mA)
£ 1,8,5,10, 15V
<] @) 1mA 1mA 1mA 1mA
o 30, 50, 60, 100V
O B2 |18V ] O 1.25mA 1.25mA 1.25mA 1.25mA
Page with outer dimensions drawing 35 36 37
Note 1. A 500Q internal resistance indicator can also be manufactured for models with indicator ratings of 1mA  Delivery period classification
and £0.5mA. ©Standard [OQuasistandard | ASpecial
Please specify an internal resistance of 500Q. Symbol
Note 2. In the case of scales with units of electricity (A, V, W, var, cosg, Hz), AC/DC and three-phase circuit product produc product
symbols are not displayed. For receiving indicators, the symbol for the quantity input is displayed. Reetencedelver erod Immediate defivery | Within 20 days | 21 to 60 days

Remarks (1) With a zero-suppressed indicator, the zero point of the needle is suppressed mechanically to eliminate the zero point.
Zero-suppressed indicators can be manufactured for values of 20% or lower of the maximum rating of the indicator.
(2) For cases when the indicator input is DC voltage, an indicator with an adjustment resistor, where the adjustment resistor is added internally to the indicator,
can be manufactured. (This type can be used in combination with specific scales.)
¢ The range of adjustment by the adjustment resistor is +5% to +20% with respect to the maximum scale value.
¢ The adjustment resistor is mounted on the rear face (i.e., face with terminals) of the indicator.
(3) rpm detectors and other industrial quantity detectors are to be prepared by the customer.
(4) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications
suited to the application.
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O®AC indicators

Rectangular indicators Wide-angle indicators
Y-2N Series Y-N Series L-N Series
Size (width X height) mm 64X60 85X75 100X85 82X82 102X102 122X122 80X80 110X110
Model name YR-206NRI YR-208NRI YR-210NRI YR-8NRI YR-10NRI YR-12NRI LR-80NRI LR-110NRI
Operation principle Rectifier Rectifier Rectifier
Accuracy (grade) 25 25 1.5 25 1.5
Scale length (mm) 55 70 85 70 90 100 124 175 %
S Indicator rating e Consumption current, consumption VA, or voltage drop ;:3-
é 200, 300uA A — 1.7V 1.7V 1.7V — f—,’
w
§ = |500uA, 1,3,5mA| A 1.4V 1.4V 1.4V 1.4V 1.4V %
2 g 10, 20, 30, 50, 75mA| A 1.2V 1.2V 1.2v 1.2V 1.2v %-
% 8 100, 200, 500mA | A 0.06VA 0.06VA 0.06VA 0.06VA 0.06VA g‘
2= 1, 3A o 0.06VA 0.06VA 0.06VA 0.06VA 0.06VA e
E 5,10,15,20A | O 0.1VA 0.1VA 0.1VA 0.1VA 0.1VA
>| o | 5, 10,30,50V
S| O O 1mA 1mA 1mA 1mA 1mA
o | & 75, 100V
5| ©
5|2 150V
£ Q (@) 2mA 2mA 2mA 2mA 2mA
E= 300V
Page with outer dimensions drawing 35 36 37
Remarks (1) Industrial quantity detectors are to be prepared by the customer. Delivery period classification
(2) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to OStandard |OQuaskstandard | ASpecial
assist in selecting the model and use specifications suited to the application. Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

BConnection examples

Fig. 1 Remote measurement of DC current Fig. 2 Remote measurement of AC current Fig. 3 Measurement of temperature (resistance bulb)
Note 1 Note 1
,,,,,,,,,,,,,, | ‘7” — Auxiliary pc;v;s;r o , |
Auxiliary power » | supply ¢ ‘
1 supply ‘ ‘ Iy 1o Au)illlir;pﬁvaersupply +[—[malvs. — 9]
L - || T | © o
+ | — [MA|mB| . ° + ‘——M‘AN‘IB T-51KAA = oo T51TP
Output  Source | 11011 ® O Output Source | T-51KSS DO z temperature
Input isolator Input transducer A|B|Cb o =
or Indicator
H= o AE T51HAA 2 = =
transducer Indicator
Indicator
—
= To perform
Resistance GR-2 inspection/adjustment, remove
Shunt bulb standard the resistance bulb and
- Load [ T - Load resistor connect the GR-2
oal ) ’
+y_ oT standard resistor as indicated

by the broken lines.

Note 1. Use a shielded wire or twisted wire for connectiing the transducer or other components to the indicator.

@Scale units of receiving indicators (representative examples)

Element Scale units Element Scale units Element Scale units Element Scale units
. Percent % meters/minute m/min
DC/AC current A kA Active power kW MW Speed
Temperature °C meters/second m/s
. centimeters cm Revolutions min-!
DC/AC voltage \ kV Reactive power | kvar Mvar | Length
meters m Pressure MPa
) kilograms kg Flow rate L/min
Frequency Hz Power factor cos¢ Weight -
tons t Concentration ppm

Models with various types of units besides the above can also be manufactured.

BOrdering method

The items in |:| must be specified.

Number of
Model name Scale and units Cover type  Indicator rating Special specifications units
‘ YM-208NRI (0-100) % H BR FS4-20mA Doublp scale, colored } 5

(AC indicator)
FSAC5V
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|:| Indicators with Changeover Switch

AC ammeters

Using AC ammeters with changeover switches, the currents of the respective phases of a 3-
phase, 3-wire system (or 1-phase, 3-wire system) circuit can be measured by a single meter.

@®Equipped with a protective circuit to protect the CT secondary circuit.

ISpeCifications YR-8UNAA YR-10UNAA
[ Size (width X height) mm 82X99 102X119 122X139
]
‘g‘ Model name YR-8UNAA YR-10UNAA YR-12UNAA
=§ Operation principle Rectifier (movable iron core) Note 1 Rectifier
b Accuracy (grade) 25 25 1.5
E Frequency 50 and 60Hz
é Scale length (mm) 70 90 100
Weight (kg) 0.2 0.25 0.4
._% Terminal configuration [Maximum scale | Consumption VA Ordinary Expanded Ordinary Expanded Ordinary Expanded
2 1A A A A A A A
<
B 5A 02 @) @) (©] (@] O A
& | Direct . 10A
= 4-terminal A A A A A A
= 15A
2 20A
=) 0 0.3 A A A A A A
= 30A
§ Combined 3 terminal Note 2 /5A (indicator rating: 5A) 15 o o o o o o
= | withCT 1A (indicator rating: 1A)

69

Note 1. With YR-8UNAA and 10UNAA, the 3-terminal-combined-with-CT model is of the movable iron core type.

Note 2. The 4-terminal configuration can be manufactured for models combined with CT. Please designate as - -
“4-terminal.” However, the operation principle will be the rectifying type. Symbol OsStandard | OQuasistandard | ASpecial
Remarks (1) A switch nameplate for 1-phase, 3-wire systems can be manufactured. Please specify “with 1-3 product product product
nameplate. Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

Nameplate examples: |OFFRNS ||OFFRNT | Make sure to specify the indication contents when

ordering.

(2) Expanded scale refers to scales expanded three-fold.
(3) Supplementary anti-corrosion treatment is not possible.
(4) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications suited to the application.

BConnection diagrams

B Outer dimensions

Delivery period classification

Fig. 1 YR-8UNAA Fig. 1 Direct
14.5
| M4 terminal screw 1 23
) 2 K| L
e g ﬁ 50 5
e — o 232l 29 e ©
C=HEE ] - e e o e
82 [ 129l [ - o P—r
Zero adjust button 125135 60 2-M3 mounting screws.
Load
Fig. 2 YR-10UNAA [14_5) I Fig. 2 Combined with CT
e 1 2 3
N i —+
. o 98 g
2 g e I L
J S g 6%
g wdle v i Panel hole opening dimensions —lc
H ‘H‘AHH}: H o (as viewed from front face of the panel) T 1
‘ s . — Note3 |o
[ Zero adjust button 12 J_ms 60 R D Load
Fig. 3 YR-12UNAA r‘% lebaiasy Fig. 3 4-terminal combined with CT (intermediate mounting)
1 2 3
N 1 T
M ° o1t g — ® N
@ 2 N / 8 & ©@
L
T o N
Panel hole opening dimensions —
\C=AHlIFl= 74’,:1 (asviswednom:om;ceonhepanel) CT il omer
122 15, "y — .
Zero adjust button 2413, 50 M5 i Load Nei® CIRJU e
M5 mounting screws
Note 3. For low-voltage circuits, grounding of the secondary
side of the current transformer is unnecessary.
BOrdering method
The items in |:| must be specified.
Indicator Terminal Number of
Model name rating configuration ~ Scale CT ratio Cover type  Special specifications units
. With 1-3 nameplate, colored |
‘ YR-8UNAA 5A 4-terminal 0-100A 100/5A BR lines, colored bands, etc. | 10

— Specify if 4-terminal
configuration is required.

Unnecessary in the case
of a direct indicator.




AC voltmeters

Using AC voltmeters with changeover switches, the voltages between the respective wires of a v
3-phase, 3-wire system (or 1-phase, 3-wire system) circuit can be measured by a single meter.
@Equipped with a protective circuit to protect the VT secondary circuit. s
.Specifications YR-8UNAV YR-10UNAV
Size (width X height) mm 82X99 102X119 122X139
Model name YR-8UNAV YR-10UNAV YR-12UNAV
Operation principle Rectifier
Accuracy (grade) 25 25 1.5
Frequency 50 and 60Hz
Scale length (mm) 70 90 100
Weight (kg) 0.15 0.2 0.4
g Maximum scale Copsumetes Delivery period classification
. 150V 0.5 o 0 o
& | Direct
§ 300V 1.2 © O @)
§ 600V 2.4 O O O
% VT ratio Scale
‘§, Combined 440/110V 0-600V 05 o o o
= ) 3300/110V 0-4500V
S | with VT
S 6600/110V 0-9000V
é besides the above, 00110V |VT ratio X 150V 0.5 @] O O
Remarks (1) In the case of a 1-phase, 3-wire system circuit (100/200V), use a model rated at 300V d“irgct. Delivery period classification
2) ﬁ\asn\:veltslgtr;imeplate for 1-phase, 3-wire systems can be manufactured. Please specify “with 1-3 O Standard | OQussardard | ASpecial

Symbol
Nameplate examples: [OFF R-N N-S R-S|[OFF R-N N-T R-T |Make sure to specify the indication J product product product

contents when ordering.

(3) Supplementary anti-corrosion treatment is not possible.

(4) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in
selecting the model and use specifications suited to the application.

Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days

B Outer dimensions BConnection diagrams
Fig. 1 YR-8UNAV Fig. 1 Direct
M4 terminal screw 1 2 3
RN
o E; 3 ¢ g$
< j of
[ e K 204

Panel hole opening dimensions.
(as viewed from front face of the panel)

Zero adjust button 60 2-M3 mounting screws /'\ o]

P2
5%
Fig. 2 YR-10UNAV o
M4 terminal screw
o
\ I .
o Load

L

o o Fig. 2 Combined with VT

05

Panel hole opening dimensions
(as viewed from front face of the panel) 1 2 3

17,

(L =AFIE_]

985

40 | 40

ST T

Zero adjust button 12 J‘S g 2:M4 mounting serews

Fig. 3 YR-12UNAV 10 T S

-

WJ : Note 1 @ @ @

50 |_ 50

:
i}
\
:

@ (&

-

Panel hole opening dimensions.
[ =All] E o (as viewed from front face of the panel) O
122 I 15
ero adjust bution 25135 50 A BT Load

Note 1. For low-voltage circuits, grounding of the secondary side
of the instrument voltage transformer is unnecessary.

i

BOrdering method

The items in |:| must be specified.

Indicator Number of
Model name rating Scale VT ratio Covertype  Special specifications units

‘ YR-8UNAV H 150V H 0-600V H 440/110V H B H Viitn 13 famepiate, colored } 10

Unnecessary in the case of a direct indicator. 70

=
o
o
=
o
3,
S
i
5
=
]
2
)
]
@




Demand Meters

Mechanical

Demand meters measure electricity demand and have marker needles that display the maximum and/or minimum values measured.

Telemetry measurement (remote
measurement) is possible

Terminal cover (standard
equipment)

Receiving indicators can be
combined with various transducers
to perform remote measurement.

YT

Q0

Demand meter
(receiving indicator)

Conducting parts are
protected to prevent electrical
shock.

Voltage
transducer

Current
transducer

LB-11ZNAA
(AC current demand meter with
max. value marker needle)

LB-11ZRMNAA
(AC current demand meter relay)

)
2
S
2
©
o
=]
=
©
3
c
<
<
o
[}
=

Demand meters Demand meter relays

With max. value marker needle
and instantaneous meter, with
alarm setting needle

With max. and min. value
marker needles and
instantaneous meter

With max. value marker
~ needle and
instantaneous meter

With max. and min.

With max. value needle G TErer RemalEs

Appearance

Size (width X height) 80X80 110x110 110x110 110x110 110x110 110x110
AC ammeters LB-8ZNAA LB-11ZNAA — LB-11ZRNAA — LB-11ZRMNAA
AC voltmeters LB-8ZNAV LB-11ZNAV — — LB-11YRNAV —
1-phase, 2-wire
W || RIS A — LB-11ZNW LB-11YNW LB-11ZRNW LB-11YRNW —
3-phase, 3-wire
3-phase, 4-wire
Receiving indicators — LB-11ZNRI LB-11YNRI LB-11ZRNRI LB-11YRNRI —

@®Demand meter needles @®Demand meter relay needles

Driving needle (black)
Min. value marker needle (green)

Max. value marker needle (red)
Driving needle (black)

Setting needle (yellow)
Max. value marker needle (red)

Manual marker needle reset button
Zero adjuster (driving needle)

Setting knob
Manual marker needle reset button

Relay operation indicator lamp (red)
Instantaneous meter needle (black)

Instantaneous meter needle (black)

Demand meter and demand meter relay usage precautions
(1) Precautions concerning overload (5) When transporting a demand meter relay, make sure to

~

~

As malfunctions may occur when an overload input is
applied continuously, select a rating that does not cause
the demand meter indicator to exceed the scale.
Instantaneous meters do not have a zero adjuster (when
combined with an indicator). In addition, demand meter

move the setting needle (yellow) to 70% or more of the
maximum scale value.

(The contact adjustment value may change or a
malfunction may occur due to vibration or shock during
transport if the needle is close to the zero point.)

relays do not have a zero adjuster for either demand (6) When the ambient temperature changes suddenly, the
meters (driving needle) or instantaneous meters. zero point of the demand meter may change (1 to 2mm)

) Although the demand-meter-relay alarm setting needle temporarily. However, this will return to normal after a few
(yellow) follows the driving needle (black), when the hours.
driving needle exceeds the preset alarm value, the alarm (7) To reset electromagnetic marker needles, use a switch

setting needle returns to the original state (setting value)
when the driving needle returns to the alarm setting value
or less.

The demand-meter-relay contact output turns off
regardless of the state when the auxiliary power supply is
interrupted and returns to normal operation immediately
after power is restored.

that “opens” when released. In addition, set the duration of
electricity supply to the reset terminal to within five
seconds. The maximum/minimum value marker needles
can be moved to the position of the driving needle
manually or by resetting the electromagnetic marker
needle.



AC ammeters/AC voltmeters

O®AC ammeters Time intervals: 2, 5, 10 and 15 minutes
(LB-8ZNAA: 2 and 15 minutes)
®The demand current and instantaneous current can be measured and maximum demand current
can be recorded. AC ammeters can also be used for load monitoring; for example, monitoring the
load of voltage transformers or feeders.

O®AC voltmeters Time interval: 2 minutes
@®The average and instantaneous voltages can be measured, and maximum and minimum voltages
can be recorded. AC voltmeters can also be used to monitor voltage fluctuation in low-voltage bus

LB-11ZRNAA LB-11YRNAV

lines and high-voltage circuits.
(with max. value marker needle  (with max. and min. value marker
B Specifications and instantaneous meter) needles and instantaneous meter)
Indicator type AC ammeters AC voltmeters
Model name LB-8ZNAA LB-11ZNAA LB-11ZRNAA LB-8ZNAV LB-11ZNAV LB-11YRNAV
Marker | Max. value [ J [ J o [ [ J o
Needles | needles | Min. value — — — — — ®
Instantaneous meter — — o — — [ J
Operation principle Bimetal (Rectifying instantaneous meter) Bimetal (Rectifying instantaneous meter)
Accuracy (driving needle) (grade) 25 1.5 25 1.5
Scale Demand meter 107 150 107 150
length
(mm) | Instantaneous meter — ‘ 50 — ‘ 50
Indicator rating 5A, 50 and 60Hz 150V, 50 and 60Hz
Time interval (min) 2 15 2 5|10 | 15| 2 5 |10 | 15 2 2 2
Consumption| Main indicator unit (VA) 4 9 4 |85| 9 9 |[45| 9 |95|95 4 4 4.5
VA Electromagnetic reset (VA) approx. 15 approx. 5 approx. 5 approx. 15 approx. 5 approx. 5
Marker needle reset Manual and electromagnetic reset (electromagnetic reset rating: 100-110VAC/DC +10%)
Weight (kg) 1.3 1.4 1.5 1.3 1.4 1.8
Delivery period classification A O O A (@] @]
Remarks (1) The instantaneous meter of the AC ammeter has an ordinary scale. Delivery period classification
(2) The scale of the instantaneous meter of the AC voltmeter is magnified for the rated voltage range OStandard | OQuasisindard | ASpecial
from approx. 80V to 150V. Symbol
(3) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to prodie || i pradlle!
assist in selecting the model and use specifications suited to the application. Reerence devery period] Immediate defivery | Within 20 days | 21 to 60 days

B OQuter dimensions

B Connection diagrams

Fig. 1 LB-8ZNAA and LB-8ZNAV

80 21.5 185 Panel hole opening
Max. value 12.5 M4 input dimensions
marker needle < terminal screw 74

(red)

® ]
LMol

i X J&%

0

V. T =
TNl 1 Fl

\ E
S\ ho N
&@ : ) D
37 Mounting bracket
5
& s ‘
Zero adjust knob Mounting bracket M4 power supply
Driving needle 2-M4 fixing screws terminal screw after
(black) Manual pushbutton electromagnetic
marker needle reset marker needle reset

Fig. 2 LB-11ZNAA, LB-11ZRNAA, LB-11ZNAV and LB-11YRNAV

Max. value marker needle (red) M4 input terminal screw
_ 110 ) 26.3 Depth dimension 90

{D'}ﬁﬂl%ﬁeed'e 17.3/15  4-M5 mounting screws
5 ] T
RN

9l

Instantaneous meter needle (black) | Zero adijust knob ‘ f
Only with the LB-11YRNAV o WLE (et ly Sl il

$100

+ aa»\ﬂ

4-¢
Panel hole opening dimensions

Fig. 1 AC current demand meter

Note 1
Switch i

Power supply for electromagnetic
marker needle reset

Fig. 2 AC voltage demand meter

o
Note 1 i

BOrdering method

Theitemsin[___ | must be specified.

Model name Indicator rating ~ Time interval ~ Scale CTratioor VT ratio  Cover type  Special specifications
Colored lines, colored]

Min. value marker needle (green) ~Manual pushbutton scre;(N o elilctromatgnetic P i e e i
: 5 K dl t marker needle rese ower su| or electromagnetic
only with LB-11YRNAV marker needle resef B o A0 d
@®Depth AC ammeters AC voltmeters Note 1. Connect if an electromagnetic
dimension Time interval LB-11ZNAA | LB-11ZRNAA |Time interval| LB-11ZNAV | LB-11YRNAV markgrgeitﬂz reset"circuit is to beh
- - provided. itionally, use a switcl
2m!n/1 5m!n 175 195 2min 175 225 that “opens” when released.
5min/10min 202 225 Note 2. For low-voltage circuits, grounding

of the secondary sides of the
instrument voltage transformer and
current transformer is unnecessary.

Number of
units

‘ LB-11ZNAA H 5A H oM H 0-200A H 200/5A H B H bands, éte. |

3

=
o
o
=
o
3,
S
i
5
=
]
2
)
S
@
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Mechanical

Demand Meters

Wattmeters/Receiving indicators

@®Wattmeters Time intervals: 2 and 15 minutes
@®The electricity demand, instantaneous electricity and maximum electricity demand can be
recorded. In addition, wattmeters can be used to monitor transformer load and electricity.

®Receiving indicators Time intervals: 2

®Receiving indicators are used in combination with various electrical transducers or
instrumentation transducers, such as those for measuring temperature, to perform telemeter

measurements (remote measurement).

and 15 minutes

" LB-11YRNW LB-11YNRI
§ . ) (with max. and min. value marker (with max. and min. value
S .Sp@lelcatlonS needles and instantaneous meter) marker needles)
T
% Indicator type Wattemeters Receiving indicators
g Model name LB-11ZNW LB-11YNW LB-11ZRNW | LB-11YRNW LB-11ZNRI LB-11YNRI LB-11ZRNRI | LB-11YRNRI
ke Marker | Max. value ° ° ° ° ° ° ° °
§ Needles| needles | Min. value — [ ] — [ ] — [ ] — [ J
Instantaneous meter — — [} [} — — [} ]
Operation principle Bimetal (Movable coil instantaneous meter) + transducer Bimetal (Movable coil instantaneous meter)
Accuracy (driving needle) (grade) 1.5 1.5
Frequency 50 and 60Hz —
Scale Demand meter 150 150
length
(mm) | Instantaneous meter — 50 — 50
Time interval (min) 2 [ 5 2 J 15| 2 [ 15] 2 15| 2 ]15] 21]1] 2 1]15]21]H1s
Phase- C tion VA
- Input Indicator rating (Po) onsumption Indicator rating
wire Voltage circuit I, I3 I2
1-phase 110V 5A 0.4~0.6kW 3 3.2 —
2-wire 220V 5A 0.8~1.2kW 6 3.2 —
3-phase 110V 5A 0.8~1.2kW 3 3.2 —
3-wire 220V 5A 1.6~2.4kW 6 3.2 —_ 1mA DC Internal resistance: 1kQ
L2/110V5A 0.8~1.2kW 1 1.2 2.4
3-phase
Aowi 110/190V 5A 1.4~2.0kW 1.5 1.2 2.4
-wire
220/380V 5A 2.8~4.0kW 1.5 1.2 2.4

Marker needle reset Manual and electromagnetic reset (electromagnetic reset rating: 100-110VAC/DC +10%); consumption VA: approx. 5VA

Accessori Model name T-150 rectifier/T-150LB DC amplifier T-150LB DC amplifier
Auxiliary power supply 110V ACT}S%; 50 and 60Hz; consumption VA: approx. 12VA 110V AC ’_'11§°/o; 50 and 60Hz; consumption VA: approx. 12VA
Main body weight (kg) 1.2 1.4 1.4 1.5 1.2 1.4 1.4 1.5
Delivery period classification A A A A A A A A
Remarks (1) Refer to the “Wattmeter Scale Selection Reference Table” (p.56) regarding the manufacturable Delivery period classification
maximum scale value of a wattmeter. - -
(2) The T-150 rectifier and T-150LB DC amplifier are dedicated accessories (non-compatible). They can Symbol OsStandard | OQuasistandard | ASpecial
only be used in combination with the indicators specified. The distance between the indicator and the product product product
T-150LB DC amplifier/T-150 rectifier must be 5m or less, or the round trip lead wire resistance must — " —
be 0.5Q or less. Reference delivery period] Immediate delivery | Within 20 days | 21 to 60 days

(3) Wattmeters cannot be manufactured with both positive and negative readings on the scale.
For receiving indicators with a positive/negative scale, use a transducer to convert positive/negative input to positive output (e.g., convert input of -1,000 to
0 to +1,000W to output of 0 to 0.5 to 1TmA).

(4) For scales that measure in electrical units (A, V, W, var, cosg, Hz), AC/DC and three-phase circuit symbols are not displayed. For receiving indicators, the
symbol for the quantity to be input is displayed.

(5) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications
suited to the application.

B Outer dimensions

Fig. 1 Indicator main body Max. value marker needie (red) M4 demand terminal screw M4 instantaneous meter input terminal screw
110 26.3 Depth dimension %0 only for LB-11ZRNW and LB-11YRNW
Driving needle (black) 17.315  4-M5 mounting screws 45 45 ®Depth dimensions
s ) $ $ Model name | Depth dimension
95050 LB-11ZNW
o > 120
4 8 & ?‘r’[ LB-11ZNRI
= C‘y = LB-11YNW 165
© LB-11YNRI
%} b $ LB-11ZRNW 145
%4 46 LB-11ZRNRI
Instantaneous meter needle (black) . . : 4
only for LB-11YNW and LB-11YRNW Zero adjust knob M4 power supply terminal screw for Panel hole opening dimensions LB-11YRNW 165
Min. value marker needle (green) Manual pushbutton marker needle reset electromagnetic marker needle reset LB-11YRNRI
only for LB-11ZRNW and LB-11YRNW
BOrdering method
Theitemsin[ | must be specified.
Model name Phase-vire system  Indlicator rating Time interval ~ Scale VT ratio CT ratio Cover type  Special specifications Number of units
@ Viattmeter ‘ LB-11ZNW 3P3W = 110V 5A oM 0-600kW = 6600/110V == 50/5A B Colored lines, colored 2
Model name Indicator rating ~ Time interval ~ Scale Cover type  Special specifications Number of units
QReceiving‘ LB-11ZNRI 1mA oM (0-100) A B Doub'ﬁnsgg'g’tgf"md} 2

indicator
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B Outer dimensions of accessories

Fig.1 T-150 rectifier (for wattmeter)
25 100
11.5 12[12

%E‘i *ﬂ M4 terminal screw
3 &3

o

®

130

115
100
70

o| i b
d\F(S R3 j{/ 1.2
] 6 -
{EL% 115! A))»# 89 T
100 12.5 113

150

Note. 3-phase, 3-wire system shown in this figure. The number and layout of
terminals differ according to the phase-wire system.

Fig. 2 T-150LB DC amplifier

2.5 100
11.5 121

>

M4 terminal screw

SPAN ADJ | |6 6
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®
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+
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89

125 | 113

150

Note. LB-11ZNW and YNW and the LB-11ZNRI and YNRI types do not have a
METER terminal.

BWWattmeter connection diagrams

Fig. 1 LB-11ZNW and LB-11YNW (1-phase, 2-wire system)
T-150 rectifier

(for 1-phase, 2-wire T-150LB
system wattmeter) DC amplifier T
—® @ iP|
—© E 5
- 0
3 ®
P
VT O
80
CcT 3
80O switch ||
= Note 1 E’} |
Load Note 2 !
Auxiliary Power supply for electromagnetic

power supply marker needle reset

Fig. 2 LB-11ZRNW and LB-11YRNW (1-phase, 2-wire system)
T-150 rectifier
(for 1-phase, 2-wire T-150LB

system ) DC amplifier r

T
a@

]
©®
@
Input
el(e_éD més
Ol

O®O

3
vT
CT

T T
< swich ||
Load Note 2 Note 1 E*ﬁ !

o |
Auxiliary Power supply for electromagnetic
power supply  marker needle reset

Source
Q0

Fig. 3 LB-11ZNW and LB-11YNW (3-phase, 3-wire system)
T-150 rectifier

Fig. 4 LB-11ZRNW and LB-11YRNW (3-phase, 3-wire system)
T-150 rectifier

(for 3-phase, 2-wire  T-150LB 12 (for 3-phase, 3-wire T-150LB
system wattmeter) DC amplifier system wattmeter) DC amplifier
© BOr—Dz P © DDz P ‘
—© 2 2 —© © o< 2 A
T3¢ ®) T3¢ €) S —
% £ £ [H1 &
@) 3
VT
T 0 BOM e T e 20y
3 Switch | | ] gO
] @) 8O Note1 i | & T
& T B ! A
Load C-Ir:](;(:e 2 Auxiliary Power supply for electromagnetic Load C-llzlojt; 2 Qg\flei?g,ppw Power supply for electromagnetic
power supply Marker needle reset marker needle reset
Fig. 5 LB-11ZNW ar}q5I6B-;l_fleNW (3-phase, 4-wire system) Fig. 6 LB-1 1ZRNWTz1=13)d HP-11YRNW (3-phase, 4-wire system)
-150 rectifier -150 rectifier
0 (for 3-phase, 4-wire T-150LB 0 (for 3-phase, 4-wire T-150LB
system ) DC amplifier system ) DC amplifier
—@® S—Ds P —® Dz P
1@ =8 ® O—O=c 3
e 112 e 18 5¢
< €9
e HetA
9 3
J 19 9 EO Swtch || J e © %O I
] @ @ (%OW Note 1 \‘ ! { © @) mOT Swicn ||
n - | i E—ﬁ |
CcT L Power supply for electromagnetic CT L = U .
- Auxiliary ke I t = Auxiliary Power supply for electromagnetic
Load Note2 power supply marker needle rese! Loag Note2 power supply  marker needle reset

Note 1.

Connect if an electromagnetic marker needle reset circuit is to be provided. Additionally, use a switch that “opens” when released.

Note 2. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

BConnection examples of receiving indicators

DC current telemetry measurement example

T-150LB

AC current telemetry measurement example

AC active power telemetry measurement example

DC amplifier e
o0 i1 [Ers1HAA
Input I transducer
+[-[Z]
(g Source Demand Lompu
Input QO D
[+[=unfue] [ ] DBEDD
‘ ‘ Auxiliary A
power supply ‘ ‘
Auxiliary
power supply Auxiliary
power supply
- Load 1 (Note 2)
Power supply for —® " load

! '=——" marker needle
T reset

i
Switch Note 1

=== 1mADC 14
1 DC amplifier
1N lfT-101HW 6@ =
Il
Input
]
Source  Meter Demand Source  Meter Demand
‘ ‘ Input
Pi[P2P: Fes[caldm
Augxiliary (Note 2) ‘ Auxiliary
= ¢ ) i
Auxiliary
vT power supply
. m ot
R 2 Load
g Power supply for 1= » Power supply for
T
|

B —
o reset
Switch Note 1

L

- marker needle

L

electromagnetic
marker needle
~ reset

Switch Note 1

e
L

Note 1.
Note 2.

Connect when an electromagnetic reset circuit is installed. Additionally, use a switch that opens when disconnected.
For low-voltage circuits, secondary-side connections of current transformers/meter transformers are not required.
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Mechanical| Demand Meter Relays

AC ammeters

Time intervals: 10 and 15 minutes; the 10-minute model complies with the
Fundamental Specifications for Electrical Construction of the Ministry of Land,
Infrastructure, Transport and Tourism of Japan.
®These indicators are used to measure electricity demand and have a marker needle that displays
the maximum value measured, which is used to output an alarm signal.
@®AC ammeters can be used to measure electricity demand such as at electric power substations.
®Provided with relay operation indication (LED).

LB-11ZRMNAA

4 g . .
- B Specifications BNeedle and relay contact operations
(4]
g Indicator type AC ammeters T
E Model name LB-11ZRMNAA . Driving needle
= Max. value marker needle [ 80 s
< Needle — 5 M I
5 Instantaneous meter [ ax. value
= " — - P N 100 - m marker needle
Operation principle Bimetal (Rectifying instantaneous meter) AN - Setting needle
Accuracy (grade) 1.5 B L
Scale Demand meter 145 s Indicator lamp
length L
(mm) | Instantaneous meter 50
Indicator rating 5A, 50 and 60Hz
Time interval (min) 10 ‘ 15 Needle state State of contacts
Consumption| Main indicator unit (VA) 10 When the driving needle is at or ——a
VA Electromagnetic reset (VA) 5 below the setting needle. 2
Marker needle reset Manual and electromagnetic reset (electromagnetic reset rating: 100-110VAC/DC £10%)
Output signal No-voltage C contact (sustained output/built-in auxiliary relay) When the driving needle pushes the ——a
- Operation method Needle passing contact method (with red LED operation indicator) max. value marker needle up and ( b
< X R i c
3 Setting range 25 to 100% of maximum scale value reaches the setting needle.
§ Setting accuracy +1.5% (with respect to scale length) When input decreases and the ——a
Contact |Resistive load 250VAC 3A, 100VDC 0.2A driving needle drops to or below the b
; c
capacity | Inductive load 250VAC 1A, 100VDC 0.15A setting needle.
Auxiliary power supply 100-110VAC/DC +10% consumption VA: 1VA Remarks The indicator lamp (red LED) lights up when the
- relay contacts a-c are ON.
Weight (kg) 25
Delivery period classification O ‘ O
Delivery period classification
©Standard |OQuasistandard | ASpecial
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
B Outer dimensions BConnection diagram
Maximum marker ) M4 input terminal screw
needle (red) Setting needle M4 power supply terminal screw Switch Note 1
(yellow) 26.3 225 \ 90 for electromagnefio reset = T
17.3[15  4-M5 mounting screws } F—— ,ui ,,,,,
(_1 . | |  Power supply for
HE o200 | | electromagnetic
0% | | marker needle reset
8l I | | 100-110VAC/DC
) 35 o
= - - >
- Load
. o - Auxiliary
! Setting knob power supply
Indicator lamp (LED) ~Manual marker needle 45 45 M4 contact output 100-110VAC/DC
Instantaneous meter needle ~ 'eset button ‘ eI SEE
(black) 4* M4 auxiliary
. = power supply
Driving needle (black) /Z;@é‘;@%:%o I Q@b‘ P Lerarliasl a b ¢
& ) Upper-limit alarm
e } \ _ _ contact output
\\ Al / © Note 1. Connect if an electromagnetic marker needle
\éi%;*:é reset circuit is to be provided. Additionally, use
‘ $ % B a switch that “opens” when released.
: 406 Note 2. For low-voltage circuits, grounding of the
Terminal Panel hole secondary side of the current transformer is
layout opening dimensions unnecessary.
B Ordering method
The items in |:| must be specified.
Number of
Model name Indicator rating ~ Time interval ~ Scale CT ratio Covertype  Special spgcifications units
‘ LB-11ZRMNAA H 5A H 10M H 0-200A H 200/5A H B C°'°’§grl'(§‘§sé{é‘?'°red} g
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|:| Demand Meters/Demand Meter Relays

HETime interval and indications of demand meters

@®The time interval (to) of a demand meter refers to the time @®For mechanical demand meters or demand meter relays, a
required for an indicated value (lo) to indicate 95% of a fixed coiled bimetal is heated by the input current and the thermal
input (I) when the input (1) is supplied continuously. change of the bimetal is used for the indication (bimetal). The
Additionally, for 100% of the input (l) to be indicated, a time indicated value is the effective value of the input.
of approximately 3 times the time interval (to) is required. @For electronic demand meters or demand meter relays, the
_ same characteristics are realized via computation using a =
Flo-1 | microcomputer. 3
Y
3,
0851 [o-mmmm e 8
! 5
! 100 L= I —— =
T ! 1. I g
g | 80\ d ol g
= i 7 e
% i % Kl:\ Time interval: 15min
g i "% 60 ,'l Time interval: 2mil ‘
= i § 40 .'“'
: gLk
Time interval (to)  Timet——— £ 20 ,/ ‘
0 = 10 20 30 40

HIndicated value of demand meters

®As described above, demand meters operate over a
comparatively long time, and unlike ordinary indicators, they

Time (min) ———=
are not directly influenced by factors such as short-time
input fluctuations and flicker. Demand meters basically

indicate the average value (of demand) for load fluctuation demand meter %
t2

Transition of

Input (I) —>

input of a

within the time interval. M

@®The maximum and minimum value marker needles record Time interval
the maximum and or minimum values indicated by the
driving needle, enabling the past maximum demand values
to be obtained.

Time

Transition of T /\/P‘/\

Electronic Mechanical indicated 3= |
Min. value value of a 8 ] :
marker needle T3 |
demand meter => !
Max. value te Time

marker needle

B Selecting the time interval of demand meters

@®The time interval of a demand meter is selected according to the facility equipment to be monitored and the purpose of monitoring.

(Demand meter selection example)

Example 1 Monitoring overload of a voltage Example 2 Monitoring voltage variation of a Example 3 Monitoring voltage variation of a
transformer low-voltage bus line high-voltage circuit

| f:@
X

ARRERRR ¥ 9
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|:| Meter Relays

Meter relays enable alarms to be issued and automatic control based on contact outputs at the same time as measurement of
voltage, current and other items.

o
[=]
8
(4]
g
2
=
8
s YR-210MRNAA
H]

=

BProducts list

Sustained-output models covering the entire scale

100/200VAC switching auxiliary power supply

Sustained-output needle-pass relays are incorporated, enabling
output over the entire scale range to be covered.

Can be used with either 100-110VAC or 200-220VAC.

Equipped with relay operation indication lamp

The operating state of the relay can be seen, even from a

LR-11MRNAA )
distance.

Upper/Lower-limit setting Upper-limit setting
Rectangular indicator Wide-angle indicator Rectangular indicator Wide-angle indicator
Size (width X height) mm 100X83 110X110 100X83 110X110
Scale length (mm) 72 183 72 183
Indicator Operation principle Model name Accessory Model name Accessory Model name Accessory Model name Accessory
1) Ammeter Movable coil YM-210MRNDA — LM-11MRNDA — YM-210MRHNDA — LM-11MRHNDA —
e Voltmeter Movable coil YM-210MRNDV — LM-11MRNDV — YM-210MRHNDV — LM-11MRHNDV —
Ammeter Rectifier YR-210MRNAA — LR-11MRNAA — YR-210MRHNAA — LR-11MRHNAA —
Voltmeter Rectifier YR-210MRNAV — LR-11MRNAV — YR-210MRHNAV — LR-11MRHNAV —
1-phase 2-wire YM-210MRNW T-150 LM-11MRNW T-150 | YM-210MRHNW | T-150 LM-11MRHNW T-150
Wattmeter | 3-phase 3-wire Transducer YM-210MRNW T-150 LM-11MRNW T-150 | YM-210MRHNW | T-150 LM-11MRHNW T-150
3-phase 4-wire YM-210MRNW T-150 LM-11MRNW T-150 | YM-210MRHNW | T-150 LM-11MRHNW T-150
3-phase 3-wire YM-210MRNVAR | T-150 LM-11MRNVAR T-150 |YM-210MRHNVAR| T-150 | LM-11MRHNVAR | T-150
o | Varmeter ————— Transducer
b4 3-phase 4-wire YM-210MRNVAR | T-150 LM-11MRNVAR T-150 |YM-210MRHNVAR| T-150 | LM-11MRHNVAR | T-150
phse 3ire YM-210MRNPF | T100 | LM-11MRNPF | T-100 | YM-210MRHNPF | T-100 | LM-11MRHNPF | T-100
(balanced)
M otmeovie|  Tansducer |\ ovnpry | Ts0 | LMATMANPRU | T150 |VM-Z1OMRHNPFU| T450 | LM-1MRHNPFU | T1s0
(unbalanced)
3-phase 4-wire YM-210MRNPFU | T-150 LM-11MRPNFU T-150 |YM-210MRHNPFU| T-150 | LM-11MRHNPFU | T-150
Frequency meter Transducer YM-210MRNF T-100 LM-11MRNF T-100 YM-210MRHNF T-100 LM-11MRHNF T-100
Receiving indicator Movable coil YM-210MRNRI — LM-11MRNRI — YM-210MRHNRI — LM-11MRHNRI —
Output signal Sustained output
Operation method Pointer passing type
2 Type Upper limit (H): red; Lower limit (L): green Upper limit (H): red
§ Minimum setting width 5% of scale length
2 . Upper limit 5~100% 10~100% 5~100% 10~100%
c £ | Setting range —
g [5%) Lower limit 0~95% 0~90% — —
£ § Pickup value +1.5% or less
; z §§ Rated voltage 100-110VAC/200-220VAC switching type
2| @5 » 100-110VAC terminal: 90-120VAC
ks] g | Allowable voltage variation range
§ g 200-220VAC terminal: 180-240VAC
5 3 Consumption VA 3.6VA or less 4VA or less 3.6VA or less 4VA or less
§- Resistive load 250VAC 3A 250VAC 3A 250VAC 3A 250VAC 3A
Contact capacity 30VDC 3A, 100VDC 0.2A 30VDC 3A, 100VDC 0.2A 30VDC 3A, 100VDC 0.2A 30VDC 3A, 100VDC 0.2A
Inductive load 250VAC 2A 250VAC 0.3A 250VAC 2A 250VAC 0.3A
Contact configuration Upper limit (H), lower limit (L): no-voltage C contacts Upper limit (H): no-voltage C contact
Withstand voltage (between terminal and case) 2210VAC, 5sec (between input terminal and relay contact terminal: 1200VAC, 1min)
Usage temperature range -5°C~50°C (reference: 23°C)

BOperation principles

@®Non-contact detection

Non-contact detection occurs when the needle reaches the meter relay pick-up value or drop-out value, and is based on

changing to the state where the light beam is shielded. For this reason, a protective plate is attached to the needle axis.
@®Switching circuit/Output relay section
The signal from the non-contact detection section is amplified via the switching circuit, activating the output relay.
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@®Names of components ®Needle position and output relay operation

Lower-limit P o o
setting needle Lower-limit setting value or less | Between upper/lower-limit setting values | Upper-limit setting value or more

40 60
» 13\\\\\1/,,/&0
Needle position 8
7

Contact operation mode of b

c
the lower-limit output relay x a

ON
(a contact example) OFF

=
®
°©
4
®
=
]
2
5
[
o
1
2
o
=
»

b b
Contact operation mode of CI cj b

the upper-limit output relay

(a contact example) L e
Lower-limit setting knob (green) OFF

Upper-limit setting knob (red)

Lower-limi ion indication |
ower-limit operation indication lamp (green) Remarks The needle position across the entire scale can be indicated by combining the contacts of

Upper-limit operation indication lamp (red) — the lower-limit and upper-limit output relays as shown in the diagram below.

“— Needle Upper-limit setting needle ——

Lower-limit relay Upper-limit relay

@®Upper/Lower-limit operation indication

b

b M

light. s AT | —3
40

/‘\ ON between upper and lower limits
This light turns on as soon as the value set as T ON when upper limit or more
the upper/lower-limit is reached and stays lit as ON when '°W$”'m" orless $

long as this state is maintained.

B Outer dimensions

Fig. 1 YM-210MRN and YM-210MRHN Fig.2 LM-11MRN and LM-11MRHN
YR-210MRN and YR-210MRHN LR-11MRN and LR-11MRHN
The lower-limit setting needle, the lower-limit setting knob, the The lower-limit setting needle, the lower-limit setting knob, the
lower limit LED, and the LOW output terminals are not provided lower-limit LED, and the LOW output terminals are not provided
for YM-210MRHN and YR-210MRHN. for LM-11MRHN and LR-11MRHN.

Lower-limit setting knob
Upper-limit setting knob

Driving needle
Lower-limit setting needle

Driving needle I(Jpg;er-limitLED 4-M3 mounting screws M3 terminal screw Upper-limit setting needle GBS s | ey
0 re
2 - 3
® 0b0 ®
/ 100 \
Lower-limit LED
(green)  Upper-limit . o
marker needle -OWer-imit Lower-limit LED Upper-limit
marker needle (green) LED (red)
Lower-limit ~ Upper-limit
setting knob  setting knob
+ d) 00/7’01/ "0, o ¢ "0y, "0y,
Q?Q Q%ox o%ox o®PoX
O & 09 O 7 20 0.3 aP ot g
N S, v oS oy 022 b 0z P oS &, 02
S %« v _ SOU,;Q:« 01, K &U?Cg’ o1,
S 1 O, S | N PRI
S N o MG I\ W o - 0 MBI VUK IR FOARCTR
D S AR O W0 2 o
Opening dimensions (mm) Oooji ?QOO d b 2 b OOO/GZ 2 °OO Ooﬁl 2 °OO
3lo o]0 OO0 0|0

YM-210MRN, YM-210MRHN  YR-210MRN, YR-210MRHN 406 LM-11MRN, LM-11MRHN LR-11MRN, LR-11MRHN

. . Opening dimensions (mm) . X
Terminal layout diagrams Terminal layout diagrams

@®Depth dimensions Model Depth dimension (mm) ®Depth dimensions Model Depth dimension (mm)
YM-210MRN, YM-210MRHN 96 LM-11MRN, LM-11MRHN 146
YR-210MRN, YR-210MRHN 110 LR-11MRN, LR-11MRHN 159

Note 1. A cover with red needle cannot be manufactured.
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|:| Meter Relays

DC ammeters

e . YM-210MRNDA LM-11MRNDA
4 B Specifications
% Rectangular indicators Wide-angle indicators
f Upper/Lower-limit setting ‘ Upper-limit setting Upper/Lower-limit setting ‘ Upper-limit setting
©
g Size (width X height) mm 100X83 110X110
% Model name YM-210MRNDA ‘ YM-210MRHNDA LM-11MRNDA ‘ LM-11MRHNDA
= Operation principle Movable coil Movable coil
Accuracy (grade) 25 1.5
Scale length (mm) 72 175
Weight (kg) 0.7 1.8
Maximum scale value Delivery period Internal resistance (€2) or consumption current
2 1mA 0 700 6500
g . 10mA (@] 3Q 7Q
S Direct
5 20mA O 2.5Q 10Q
2 1,3, 5A ) 60mV(10mA) 100mV(10mA)
Combined with shunt| ~ 1~7500A ©) 60mV(10mA) 100mV(10mA)

Note 1. In the case of combined use with a shunt, please refer to the table below and specify the lead wire thickness and  Delivery period classification

one-way length or the round trip resistance. ©Standard |OQuas-standard | ASpecial
Remarks (1) In the case of a bidirectional deflection indicator, determine the specifications according to the following. Symbol product prodct product
* In the case of a direct rating model, manufacture is possible if the larger of the right and left scales is 5A or less. Relencs vy ped] Immediate delvery | Within 20 days | 21 10 60 days

* In the case where a shunt is externally attached, determine the scale so that the sum of the absolute values of

the indicator ratings is 60mV or more for YM-210MRN and 100mV or more for LM-11MRN.
Example: In the case of a shunt rating of 500A and 60mV

Ammeter scale -500~0~+500A

Ammeter rating -60~0~+60mV (sum of absolute values=120mV>60mV)
(2) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in

selecting the model and use specifications suited to the application.

@®Table of maximum allowable values of lead wires for DC B Connection diagram

ammeter relay combined with shunt i) ST T S e TS
DC ammeter relay combined with shunt Auxili
: : : - - P uxiliary power supply
Model name Indicator rating (mV) Maximum allowable resistance value of lead wire (€2) 100-110v_or
60 or more, less than 75 0.73 200-220V
YM-210MRNDA 75 or more, less than 100 1.16
YM-210MRHNDA 100 or more, less than 150 1.88 PN
150 or more 3.33 L]
LM-11MRNDA 100 or more, less than 150 1.50 (Shunt)
LM-11MRHNDA 150 or more 2.59
Remarks (1) Refer to “DC ammeter combined with shunt” on p.44 regarding the round trip Load
resistance according to the lead wire thickness and one-way length. YM-210MRHNDA and LM-11MRHNDA do not have LOW terminals.

®Lead wires for shunt connection
Lead wires for connecting an indicator with a shunt can be manufactured if specified.

The standard is:  two 2mm? - 2m (one-way) 1500V heat-resistant vinyl wires (blue) for electric equipment.

Remarks (1) The customer is requested to prepare wires besides those of 2mm? cross-sectional area.

BOrdering method

Theitemsin[ | must be specified.
@®@Indicator combined with shunt

Shunt rating + Thickness and length of lead Number of
Model name Indicator rating ~ Scale Covertype  required/not required wire + required/not-required Special specifications units
SHT 200A 60mV, not Lead wire 2mm2 3m, not Double scale, colored
‘ YM-210MRNDA H 60mv 0-200A B required H required lines, etc. H
@®Direct indicators Number of
Model name Scale Covertype  Special specifications units
‘ YM-210MRNDA H 0-5A B Doublp scale, colored } 2
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DC voltmeters

g . YM-210MRNDV LM-11MRNDV
B Specifications
Rectangular indicators Wide-angle indicators
Upper/Lower-limit setting ‘ Upper-limit setting Upper/Lower-limit setting ‘ Upper-limit setting
Size (width X height) mm 100X83 110X110
Model name YM-210MRNDV ‘ YM-210MRHNDV LM-11MRNDV ‘ LM-11MRHNDV
Operation principle Movable coil Movable coil
Accuracy (grade) 25 1.5
Scale length (mm) 72 175
Weight (kg) 0.7 1.8
% Maximum scale value | eared Consumption current
.“E L2 1Y (@) 1mA 1mA
2 | 150, 300, 500V

Remarks (1) If, with a maximum scale of 500V or less, an externally mounted multiplier is desired, the GR-2
multiplier can be attached as an accessory.
(2) In the case of a bidirectional deflection indicator, manufacture is possible if the larger of the right and
left scales is 500V or less.
(3) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to
assist in selecting the model and use specifications suited to the application.

BConnection diagram

Delivery period classification

©Standard [OQuask-standard | ASpecial

Symbol
product product product

Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

Fig. 1 YM-210MRNDV and LM-11MRNDV (direct)

Auxiliary power supply

+ -
+ = 100-110V7 or
200-220V

Fig. 2 YM-210MRNDV and LM-11MRNDV (with GR-2 multiplier)

Auxiliary power supply

100-110V or
200-220V

Load

Load

—to oF—

Multiplier

YM-210MRHNDV and LM-11MRHNDV do not have LOW terminals. YM-210MRHNDV and LM-11MRHNDV do not have LOW terminals.

BOuter dimensions of accessory

GR-2 multiplier 2-¢5 mounting
holes

M5 terminal screw

98
85.5

BOrdering method

The items in |:| must be specified.

Number of
Model name Multiplier Scale Covertype  Special specifications units
| YM-210MRNDV — GR2 — 0100V — B Doublg scale; solored, 3

Specify if a multiplier is to be provided.
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|:| Meter Relays

AC ammeters

ISpeCifications YR-210MRNAA LR-11MRNAA
Rectangular indicators Wide-angle indicators
Upper/Lower-limit setting ‘ Upper-limit setting Upper/Lower-limit setting ‘ Upper-limit setting
Size (width X height) mm 100X83 110X110
Model name YR-210MRNAA ‘ YR-210MRHNAA LR-11MRNAA ‘ LR-11MRHNAA
Operation principle Rectifier Rectifier
Accuracy (grade) 25 1.5
Frequency 50 and 60Hz
Scale length (mm) 72 175
Consumption VA (VA) 0.2 0.1 (0.3 in the case of expanded scale)
Weight (kg) 0.7 1.8
-% Maximum scale value Ordinary Expanded Ordinary Expanded Ordinary Expanded Ordinary Expanded
2| 100, 200, 500mA
S | Direct A A A A A A A A
g 1,5, 10A
g 5 5/5, 10/5, 15/5, 20/5, 30/5, 40/5, 60/5,
§ g 75/5, 100/5, 150/5, 200/5, 250/5, O A O A O A O A
;_;i» B | 3005, 4005, 50015
% -g Other /5A (indicator rat?ng 5A) @) A O A O A @) A
E (&} /1A (indicator rating 1A) A A A A A A A A
Remarks (1) The standard expanded scale is the 3x expanded scale. A 2x expanded scale and 5x expanded Delivery period classification
scale can also be manufactured. ©Standard | OQuesistandard | ASpecial
(2) Error may occur due to waveform distortion. Symbol
(3) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) product product product
to assist in selecting the model and use specifications suited to the application. Refrence deiery period| Immediate delivery | Within 20 days | 21 to 60 days

BConnection diagram

Fig. 1 YR-210MRHNAA and LR-11MRHNAA

Load

Auxiliary power supply
00-110V T or

1
200-220V

Fig. 2 YR-210MRNAA and LR-11MRNAA

Auxiliary power supply

100-110V | or
200-220V

Load

Fig. 3 YR-210MRHNAA and LR-11MRHNAA

CT O ? O

q QOO

No?e 1

Load

Auxiliary power supply
00-110V | or

1
200-220V

Fig. 4 YR-210MRNAA and LR-11MRNAA

CT

Auxiliary power supply

100-110V | or
200-220V

Load

i——

o

—
(o)

Note 1. In a low voltage circuit, grounding of the secondary side of the current transformer is unnecessary.

BOrdering method

The items in |:| must be specified.
@®Indicator combined with current transformer

Number of
Model name Indicator rating ~ Scale CT ratio Covertype  Special specifications units
‘ YR-210MRNAA H 5A 0-500A 500/5A B D°“b'ﬁnS§§‘_'§'t§°'°red} 2
®Direct indicators Number of
Model name Indicator rating ~ Scale Covertype  Special specifications units
‘ YR-210MRNAA H 10A 0-10A B D°“b'ﬁn5(§§'§'t§°'°red} 2




AC voltmeters

YR-210MRNAV LR-11MRNAV

M Specifications g
(1)
Rectangular indicators Wide-angle indicators §
Upper/Lower-limit setting ‘ Upper-limit setting Upper/Lower-limit setting ‘ Upper-limit setting &
Size (width X height) mm 100%83 110X110 3
Model name YR-210MRNAV ‘ YR-210MRHNAV LR-11MRNAV ‘ LR-11MRHNAV g
Operation principle Rectifier Rectifier 3
Accuracy (grade) 25 1.5
Frequency 50 and 60Hz
Scale length (mm) 72 175
Weight (kg) 0.7 1.8
S . Consumption VA and delivery period classification
kS Maximum scale value - —— — - - - — - - - — - —— —
= Consumption VA | Delivery period classfication | Consumption VA | Delivery period classfication | Consumption VA | Delivery period classfication | Consumption VA | Delivery period classfication
(723
8 10, 30, 50V 0.3VA 0.3VA 0.1VA 0.1VA
S| = O (@] O O
el 8 75, 100V 0.5VA 0.5VA 0.1VA 0.1VA
§ a 150V 0.6VA 0.6VA 0.15VA 0.15VA
S O (@] O O
= 300V 1.7VA 1.7VA 0.3VA 0.3VA
:; £ VT ratio Scale
o| £| 440110V 0~600V
€3 3300/110V 0~4500V 0.6VA (@] 0.6VA (@] 0.15VA O 0.15VA O
5| <€
§| 2| 6600110V 0-9000V
2 | 8| other 110V | VT ratio X 150V

Remarks (1) Error may occur due to waveform distortion.
(2) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9)
to assist in selecting the model and use specifications suited to the application. Symbol

Delivery period classification

©Standard [OQuask-standard | ASpecial
product product product

Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days

B Connection diagram

Fig. 1 YR-210MRHNAYV and LR-11MRHNAV Fig. 2 YR-210MRNAV and LR-11MRNAV
Auxiliary power supply Aucxiliary power supply

100-110v | or 100-110V  for
200-220V 200-220V

Load Load
Fig. 3 YR-210MRHNAYV and LR-11MRHNAV Fig. 4 YR-210MRNAV and LR-11MRNAV
Auxiliary power supply Auxiliary power supply
100-110V }or 100110V for
200-220V 200-220V
VT o ¢} — ]
v 930
A O
= F é OLGQ
Note 1 —
Note 1
Load Load S

Note 1. In alow voltage circuit, grounding of the secondary side of the instrument voltage transformer is unnecessary.
BOrdering method

The items in |:| must be specified.

@®Indicator combined with instrument voltage transformer Number of
Model name Indicator rating ~ Scale VT ratio Covertype  Special specifications units
‘ YR-210MRNAV H 150V H 0-9000V H 6600/110V H B D°”b'ﬁnS§§"Z't§°'°'ed} 2
®Direct indicators Number of
Model name Indicator rating ~ Scale Covertype  Special specifications units
‘ YR-210MRNAV H 300V H 0-300V H B D°“b'ﬁnse°§'§’tc°_°'°red} 2
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|:| Meter Relays

Wattmeters

Varmeters

e . YM-210MRNW LM-11MRNW
4 B Specifications
% Wattmeters Varmeters
£ Rectangular indicators Wide-angle indicators Rectangular indicators Wide-angle indicators
©
g Upper/Lower-imit setting| Upper-limit setting |Upper/Lower-limit setting| Upper-limit setting | Upper/Lower-limit setting| Upper-limit setting |Upper/Lower-iimit setting| Upper-limit setting
% Size (width X height) mm 100X83 110X110 100X83 110X110
= Model name YM-210 YM-210 LM-11 LM-11 YM-210 YM-210 LM-11 LM-11
MRNW MRHNW MRNW MRHNW MRNVAR MRHNVAR MRNVAR MRHNVAR
Operation principle Transducer Transducer
Accuracy (grade) 25 1.5 25 1.5
Frequency 50 and 60Hz
Scale length (mm) 72 175 72 175
Weight (kg) 0.7 1.8 0.7 1.8
S Rating Consumption VA > | . Consumption VA > | . Consumption VA > | . Consumption VA >
= Z | > — S — ol — 2|~
g5 Indicator | o, | Voltagecicut | @ | ® 9| o, | Voltagecicut | @ | ® 8 | w. | Voltagecircut | @ |8 8 | o. | Voltagecicut | @ | & 9
» | O A o5 aQ 2c | OS5 a 2T | O5 a 2T | O5 a 2=
& | = | Secondary | rating g3 g |58| 83 1 g (58| 33 8 |58| 33 1 2 |5 @
A i (Po) | S5 L | & |02 55 L | & |0%| 35 L | & |0%| 35 L | g |02
B rating | (Workvar)| > | < > s < > 1 < =% <
g [}
2e| 110V 5A | 0.4~0.6 3 3.2 A 3 3.2 A
=ik T150 T150 — — S N — —
= [£9 220V 5A | 0.8~1.2 6 3.2 A 6 3.2 A
o Q
2o 110V 5A 8~1.2 | 1. 1. O 1.5 1.6 O 15| 12 | 24 O 15| 12 | 24 O
g a5 1OV A 108 5 ® 150 T-150 T-150 T-150
= 6@ 220V 5A | 1.6~2.4 3 1.6 (@] 3 1.6 O 3 12 | 24 O 3 12 | 24 O
€| |YU3M10vEA| 0812 | 1 | 12| 24 [T150| A | 1 | 1.2 | 24 |T150| A | 15 | 12 | 24 |T150 A | 1.5 | 1.2 | 2.4 |T150| A
S|2e
§ x‘éf 110/190V 5A| 1.4~2.0 1 12 | 24 |T150| A 1 12 | 24 |T150| A 15| 1.2 | 24 |T-150| A 15| 1.2 | 24 |T-150| A
2|7 |220/380V 5A| 2.8~4.0 1 1.2 | 24 |T150| A 1 1.2 | 24 |T150| A - - - | = = = = | —
Remarks (1) Refgr to the “Wattmeter Scale Selection Reference Table” (p.54) concerning the manufacturable Delivery period classification
maximum scale value of a wattmeter relay. - A ol
(2) The varmeter relays are bidirectional deflection indicators with “Zero” as the central division and with Symbol i | Ol Asipeck
LEAD at the left side and LAG at the right side. Refer to the “Varmeter Scale Selection Reference product product product
Table” (p.60) concerning the manufacturable maximum scale value of a varmeter relay. Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
(3) Unidirectional deflection indicators can also be manufactured for varmeter relays. Please specify
LEAD or LAG (standard is LAG).
(4) 1A current rating models are also manufactured (the consumption VA is similar to that of a 5A model).
(5) The T-150 rectifier is a dedicated accessory (non-compatible accessory) and thus cannot be used in
combinations besides those specified for the indicators. The distance between the indicator and the
T-150 rectifier must be 5m or less or the round trip lead wire resistance must be 0.5Q or less.
(6) The weight of the T-150 rectifier is approximately 1kg.
(7) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to
assist in selecting the model and use specifications suited to the application.
BOrdering method
The items in |:| must be specified.
@Wattmeter Number of
Model name Phase-vire system  Indicator rating Scale VT ratio CT ratio Covertype  Special specifications units
| YM-210MRNW — 3P3W [— 110V5A — 0-2400kW ~— 6600/110V 200/5A B DOUPIE scale, colored
@®Varmeter Number of
Model name Phase-wire system  Indicator rating Scale VT ratio CT ratio Cover type  Special specifications units
‘YM-21OMRNVARH 3P3W H 110V 5A LEAD600-0-LAG600kvar 6600/110V 100/5A H B Colored lines, etc. 2
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BOuter dimensions of accessory

@®Terminal layouts

T-150 rectifier (for wattmeter or varmeter relay)

25 100
I 11.5 12 1: M4 terminal screw
T# i
24 ﬂ
® © ]

SuTeuT

NPUT
re{c.[Pi[P2[Ps]Cs]+C4

130
115
100
70

89
113

ouTPUT

Nameplate

WPUT
[refe [Pl pelPalcalic:

Fig. 1 For 1-phase, 2-wire
system wattmeter

Fig. 2 For 3-phase, 3-wire
system wattmeter

= Ga[icy
oureUT WP
Nameplate

TWRUT
[FeT e [Pi[PelPalcalrcd

BConnection diagrams

Fig. 3 For 3-phase, 4-wire
system wattmeter

Fig. 4 For 3-phase, 3-wire
system varmeter
For 3-phase, 4-wire
system varmeter

Fig. 1 Wattmeter relay (1-phase, 2-wire system)

T-150 rectifier
(for 1-phase, 2-wire)
system wattmeter

© @
< &
s s

vT

Auxiliary power supply

100-110V ' or
200-220V

CT

Note 2
Load

Fig. 2 Wattmeter relay (3-phase, 3-wire system)

Auxiliary power supply

12 T-150 rectifier 100-110V Tor
for 3-phase, 3»wire) Egooegov

system wattmeter

_gﬁ

I
AW
MeM
OOOEEE

Load Not:

@
N

Fig. 3 Wattmeter relay (3-phase, 4-wire system)

0123 T-150 rectifier ) (YO S

for 3-phase, 4-wire 100-110V | or
system wattmeter ) 200-220V

@
2 &
&b &
TS

L L o) o
£, _‘

ct L
Load Note 2

Fig. 4 Varmeter relay (3-phase, 3-wire system)

T-150 rectifier Auxiliary power supply

2 for 3-phase, 3-wire 100-110V | or
system varmeter Hooegov

© @
35 e =
i ©

©
@

No}e 2
Load

Fig. 5 Varmeter relay (3-phase, 4-wire system)

1 2 T-150 rectifier Auxiliary power supply
0 3 for 3-phase, 4-wire 100-110V | or
system varmeter 200-220V
© @
—©) @:
¢ ®
®
VT
I =@ ©
KR e
M9
ct L
Load Note 2

Note 1. YM-210MRHNW, LM-11MRHNW, YM-210MRHNVAR, and LM-11MRHNVAR do not have LOW terminals.
Note 2. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
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|:| Meter Relays

Power factor meters

LM-11MRNPF

B Specifications YM-210MRNPF
4
% Rectangular indicators Wide-angle indicators
=‘.§ Upper/Lower-imit sening‘ Upper-limit setting ‘Upper/Lower-Iimit sening‘ Upper-limit setting |Upper/Lower-fimit seﬂing‘ Upper-limit setting ‘Upper/Lower-Iimit setting‘ Upper-limit setting
= Size (width X height) mm 100X83 110X110
(| | Model name YM-210MRNPF | YM-210MRHNPF | YM-210MRNPFU | YM-21OMRHNPFU| LM-11MRNPF | LM-11MRHNPF | LM-11MRNPFU | LM-1IMRHNPFU
E Operation principle Transducer Transducer
= Accuracy (grade) 5 5
Scale LEADO0.5~1~0.5LAG LEADO0.5~1~0.5LAG
Frequency 50 and 60Hz 50 or 60Hz 50 and 60Hz 50 or 60Hz
Scale length (mm) 72 175
Weight (k@) 0.7 1.8
S Consumption VA - Consumption VA | -, Consumption VA - Consumption VA -
g —1 & |2o — 1 6 |2o o s |23 - s |23
= - . o, | Voltage circuit 7] © 0| o, | Voltagecircut | @ (O] o, | Voltage circuit D © 6| o, | Voltage circuit @ [CRe}
2 Circuit Rating o @ |25 | o5 o |25 | o5 2 |1=25| 95 2125
3 £ Iy g |83] Eg 1 g |83 fgf nn g |88] 88| n g |84
3 S5 I2 2 S I2 2 935 I2 2 S35 I2 <
5 13 13 13 13
Qo
= o o
§ |3-phase Jwire| 110V 5A 1 7100 A _ _ | _ 1 T100| A — — | =
g | (balanced) | 220V 5A 2 1 2 1
=}
S |3-phase 3-wi 2
% p;sle erie 110V 5A _ . . 1 2 150 A o o - 1 150 A
% |(unbalanced) | oogy 54 2 2 2 2
§ |3-phase 4-wire| “2/110V 5A - — | —]2 1 T150| A — — | —]2 1 T150| A
2 | (balanced) [410y/190v 5A — — | = 2] T150| A — — | =121 T150| A

Remarks (1) Use an input current of 1/5 or more than the rated current. The smaller the
input current, the larger the error.

(2) 1A current rating models can also be manufactured (the consumption VA is
similar to that of a 5A model).

(3) The T-100 and T-150 rectifiers are dedicated accessories (non-compatible
accessories) and thus cannot be used in combinations besides those
designated for the indicators.

The distance between the indicator and the T-100 or T-150 rectifier must be
5m or less or the round trip lead wire resistance must be 0.5Q or less.

(4) Weight of accessory T-100 rectifier: approx. 1.4kg

T-150 rectifier: approx. 1.7kg

(5) Please specify the frequency for YM-210MRNPFU and LM-11MRNPFU.

(6) Models for balanced circuits cannot be used with unbalanced loads.
Models for unbalanced loads can be used with balanced circuits.

(7) The mounting order for the VT and CT does not have to be considered.

(8) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection
Precautions”(p.9) to Delivery period classification

assist in selecting the ©Standard | OQuasi-standard
model and use

ASpecial
Symbol

specifications suited to product product [l
the application. Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
B Outer dimensions of accessory
12, 50
d2.12 M4 terminal screw
! ﬂ
® [} | b
EEEE EEEE
® o 4 %Ef
t 5 )ji
100 125 | 113
150
T-150 rectifier (for 3-phase, 4-wire systems)
T-100 rectifier (The 3-phase, 3-wire system model does not have +C. and C. terminals.)

BOrdering method

The items in |:| must be specified.

BConnection diagram

Fig. 1 Power factor meter relay (3-phase, 3-wire balanced circuit)
T-100 rectifier

1 2 3 Auxiliary power supply

for 3-phase, 3-wire
system balanced 100-110V | or
power factor meter 200-220V

@
8 o

|38

VT

cT

Load = Note 1

YM-210MRHNPF and LM-11MRHNPF do not have LOW terminals.

Fig. 2 Power factor meter relay (3-phase, 3-wire unbalanced loads)
T-150 rectifier

for 3-phase, 3-wire

1 3 Auxiliary power supply
(system unbalanced 100-110V ] or
power factor meter EEOO-ZQOV
2 sl
9 O
Hﬁé—«k ‘ @
o ®
-
g ¢ ©
L v
C

Load = Note 1

YM-210MRHNPFU and LM-11MRHNPFU do not have LOW terminals

Fig. 3 Power factor meter relay (3-phase, 4-wire system)
T-150 rectifier

Auxiliary power supply

for 3-phase, 4-wire
vies (system powerfacmr)
meter
18 &y
Hﬁé—{H ‘ ®) @
VT =
] MG G
L4 ©_on
Sl
cT =
Load = Note 1

YM-210MRHNPFU and LM-11MRHNPFU do not have LOW terminals.
Note 1. Inalow voltage circuit, grounding of the secondary sides of the
instrument voltage transformer and current transformer is unnecessary.

Number of
Model name Phase-wiresystem  Indicator rating Scale Covertype  Frequency  Special specifications units
‘YM-21OMRNPFU H 3P3W — 110V 5A LEADO.5-1-0.5LAG B 50Hz C°'°'§g,l'“§sét%?'°’9d} 3
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Frequency meters

B Specifications YM-210MRNF LM-11MRNF

Rectangular indicators Wide-angle indicators ?z

Upper/Lower-limit setting ‘ Upper-limit setting Upper/Lower-limit setting ‘ Upper-limit setting %_
Size (width X height) mm 100X83 110X110 2
Model name YM-210MRNF \ YM-210MRHNF LM-11MRNF \ LM-11MRHNF §
Operation principle Transducer Transducer g—
Accuracy (grade) 1 1 @
Scale length (mm) 72 175
Weight (kg) 0.7 1.8
’1% Circuit voltage Scale Consumption VA Accessory Delivery period Consumption VA Accessory Delivery period
2 45~55Hz 1 A 1 A
5| 1ov 55~65Hz 1 A 1 A
2 45~65Hz 1 T100 A 1 T100 A
2 45-55Hz 15 A 15 A
B| 220V 55~65Hz 15 A 15 A
.‘%’ 45-~65Hz 1.5 A 1.5 A
E Special scale 45~75Hz, 170~190Hz
2 85~110Hz, 360~440Hz

Remarks (1) Allowable operating voltage range - for 110V: 90~130V; for 220V: 180~260V Delivery period classification
(2) The T—109 rectifielr is a dedicated accessory (pop-compatible accessory) and thus cannot be used in O Standard | OQuesisndard | ASpecial
combinations besides those specified for the indicators. Symbol duct it A
The distance between the indicator and the T-100 rectifier must be 5m or less or the round trip produc produe produc
lead wire resistance must be 0.5Q or less. Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

(3) Weight of accessory T-100 rectifier: approx. 0.9kg
(4) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to
assist in selecting the model and use specifications suited to the application.

BOuter dimensional drawings of accessory BConnection diagram
T-100 rectifier (for frequency meter)
12.5 50
SPAN ADJ. | 15 12112 )
ﬂﬁﬂ" e M4 terminal screw Auxiliary power supply
W [ I . 100-110V | or
® ® - B T-100 rectifier 200-220V
[elalell 4 (for frequency meter)
828R X
= V?? © &
Blalaldl oA 1
@ =] 9| —IL D Note 1
= i U Load
1% sz Rsnga iH: 89 ‘ii&
50 12.5 113
100

YM-210MRHNF and LM-11MRHNF do not have LOW terminals.

Note 1. In a low voltage circuit, grounding of the secondary side of the
instrument voltage transformer is unnecessary.

BOrdering method

Theitemsin[ | must be specified.

Number of
Model name Rated voltage ~ Scale Covertype  Special specifications units
| YM210MRNF — 110V — 5565Hz — B~ ColoTpd ines, colored, 2
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|:| Meter Relays

Receiving indicators

YM-210MRNRI LM-11MRNRI

4 B Specifications
% Rectangular indicators Wide-angle indicators
f Upper/Lower-limit setting ‘ Upper-limit setting Upper/Lower-limit setting ‘ Upper-limit setting
.§ Size (width X height) mm 100X83 110X110
% Model name YM-210MRNRI ‘ YM-210MRHNRI LM-11MRNRI ‘ LM-11MRHNRI
§ Operation principle Movable coil Movable coil
Accuracy (grade) 25 1.5
Scale length (mm) 72 175
Weight (kg) 0.7 1.8
g Indicator rating [{,ee”rivgf Internal resistance (Q) or consumption current (mA)
s +0.5mA A 700 6500
g% Current input 1mA O 700 6500
B 10mA A 3Q 7Q
§§ 4-20mA (zero-suppressed)| O 2.5Q 10Q
E Voltage input 1,5, 10V O 1mA 1mA
Remarks (1) Refer to p.105 onward of this catalog in regard to transducers to be combined with a receiving Delivery period classification
indicator. ©Standard [OQuasistandard | ASpecial
(2) In the case of an electrical quantity scale (A, V, W, var, cos¢, Hz), the AC/DC symbol and 3-phase Symbol product product product
circuit symbol are not indicated on the scale. The symbol of the input quantity of the receiving

Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

indicator is indicated.
(3) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to
assist in selecting the model and use specifications suited to the application.

BConnection diagram examples

Fig. 1 Combination with current transducer Fig. 2 Combination with temperature transducer
777777777 o Auxiliary power supply
—O— —0— 100-110V/ or
—o— o Auxiliary power supply O E 200-220V
| 100-110V | Or [
Pl | E— 200-220V LI =—
+[—] [walmg]] Auxiliary power +[—] [wa[mg[] Auxiliary power
supply supply
T-51HAA T-51TP
Alx transducer L transducer
L
— Note 2
CT When performing inspections/adjustments,
Load remove the resistance bulb and connect the
Resistance GR-2 standard resistor as indicated by the
bulb standard resistor  broken lines.

Note 1. YM-210MRHNR1 and LM-11MRHNR1 do not have LOW terminals.
Note 2. In a low voltage circuit, grounding of the secondary side of the current transformer is unnecessary.

BOrdering method

The items in |:| must be specified.

Number of
Model name Scale and units Covertype  Indicator rating Special specifications units
‘ YM-210MRNRI (0-100) % H B H FS4-20mA D°ub'?msg§,'eétg°'°fed} 2
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BPrecautions When Handling Meter Relays

@®For meter relays, always keep the auxiliary power supply on. The consequences of turning the auxiliary power supply on/off are
described below.

Auxiliary
power supply

=
ON 2
=3
Y
3.
o
OFF A A 8
Power Power 2
interruption restoration §-
(power off) Mode A (power on) Mode B z
Relay output (during mode B)
Model name Relay output (during mode A) - - - - - - - -
Indicator input = Setting region Indicator input=Setting region
immediately before power interruption | immediately before power interruption
LM-11MRN : ’ L
LM-11MRHN The relay state immediately before Normal operation is performed The relay state immediately before
LR-11MRN power interruption is held. immediately. power interruption is output.*
LR-11MRHN
YM-210MRN o o o o
YM-210MRHN Both the upper-limit and lower-limit Normal operation is performed Normal operation is performed
YR-210MRN relays are turned off. immediately. immediately.
YR-210MRHN

N

(Note) *Method for restoring normal operation after restoration from power interruption.
Turn the setting knob to move the needle setting in the order of D, @ as shown below. After this, reset the needle setting.

Relay output Lower limit Upper limit

Malfunction details | Relay outputis ON (when it should be OFF) | Relay output is OFF (when it should be ON) | Relay output is ON (when it should be OFF) | Relay output is OFF (when it should be ON)

@ @ ® ®
-— e — e — -—
(=% D 9= P | U N="D | { P
Lower limit Upper limit Lower limit Upper limit| Lower limit Upper limit | Lower  Upper
limit limit
Needle Needle Needle Needle

Action

@®If an inrush current that is generated when a motor is started exceeds the setting value even instantaneously, the relay operates
during that state.
To prevent unnecessary influence of the relay during such a transition state of the input signal, use a timer to release the
output relay terminals for a fixed time during starting to prevent unnecessary operation of a control device.

MC : auxiliary contact of electromagnetic switch for
starting motor

Meter relay T: timer
L1, L2 : control device
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[ ]indicators with Maximum and Minimum Needles

These indicators have marker needles indicating the maximum and minimum

values. The response time of these indicators is extremely fast.

@The needle response time is 0.1s (0.3s for DC input).

@®The maximum value marker needle, minimum value marker needle and
driving needle are red, green and black, respectively.

@®Using the indicators in combination allows the marker needles to be reset to
the driving needle both manually and electromagnetically.

g LM-11ZNAA LM-11YNAV
®
i B Specifications
E DC ammeter AC ammeter DC voltmeter Receiving indicator
E Size (width X height) mm 110X110 110X110 110X110 110X110
é é With maximum needle LM-11ZNDA LM-11ZNAA LM-11ZNAV LM-11ZNRI
2 | With maximum and minimum needles LM-11YNDA LM-11YNAA LM-11YNAV LM-11YNRI
Operation principle Movable coil Rectifier Movable coil
Accuracy (grade) 1.5 (marker needle: 2) 1.5 (marker needle: 2) 1.5 (marker needle: 2)
Scale length (mm) 175 175 175
Marker needle reset Manual and electromagnetic marker needle reset (electromagnetic marker needle reset voltage: 100-110VAC/DC +10%); consumption VA: 6VA
Frequency — 50 or 60Hz 50 or 60Hz —
Weight (kg) 3.2 3.2 3.2 3.2
%’ Rated voltage or 5,10, 15 1,3,5 |15ANote1 1,5,10, 15, 20, 30A 100, 110, 150, 190 DC 5mA
g rated current 20mA 10, 15A | or more 259, 300V DC4-20mA
_{1_3 Consumption VA 40Q (20mA) | 300mV | 300mV 1VA 5VA 6500 (DC5mA), 100 (DC4-20mA)
2 Response time 0.3s 0.1s 0.1s 0.3s
Accessory — T-150 T-150 —
Delivery period classification A O O A

Note 1. Models with a rating exceeding 15ADC are provided with an externally mounted 300mV shunt. Delivery period classification

Additionally, in ordering, please specify the resistance value so that the lead wire round trip resistance value is 0.8Q or less. Smbol OStandard |Ouasistandard | ASpecial
ymbol
Remarks (1) Refer to p.90 and p.92 if an AC voltmeter is to be used as a ground voltmeter. product product product
(2) The T-150 rectifier is a dedicated accessory (non-compatible accessory) and thus cannot be used in  |Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

combinations besides those specified for the indicators. The distance between the indicator and the
T-150 rectifier must be 5m or less or the round trip lead wire resistance must be 0.5Q or less.
(3) Set the duration of supplying electricity to the electromagnetic marker needle resetting terminal to
within 5s. Additionally, use a switch that “opens” when released.
(4) The overload capacity is 2 times the rated current for 2s.
(5) For an AC ammeter or AC voltmeter, please specify the frequency.
(6) An expanded scale cannot be manufactured for an AC ammeter.
(7) Do not use with a circuit through which an inrush current or other current that exceeds the rating flows.
(8) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications suited to the application.

BOuter dimensions

Minimum value marker needle (green) (only for LM-11YN)
Driving needle (black)
Maximum value marker needle (red)

M5 terminal screw for electromagnetic
marker needle reset

4-M5 mounting screws

Zero adjust button

Manual marker needle
reset button

17.3
227

Panel hole opening dimensions (mm)

BOrdering method

The items in |:| must be specified.

@AC ammeter/AC voltmeter Number of
Model name Indicator rating ~ Scale CTratioorVTratio  Covertype  Frequency  Special specifications units
‘ LM-11ZNAA 5A 0-300A 300/5A B 50Hz H Colored Ines, colored } 2
®Receiving indicator Number of
Model name Scale Cover type  Indicator rating Special specifications units
‘ LM-11YNRI 0-1200kW B FS5mA Double scale, colored } 2

89




BOuter dimensions of accessory
T-150 rectifier

M4 terminal screw

24 3
BB

®

828x

. =
U] 8
o ] 8

[
\j Eiidl ] 2
6 R3 R3- g 12 2
1212 15 4# 89 =
100 125 113 3
<
2
o
S
")

BConnection diagrams
Fig. 1 AC ammeter

Fig. 2 AC voltmeter

Switch Note 1 Switch Note 1

777777 A < ]
T-150 rectifier |  -—————=———— T-150 rectifier =
CT
® @ ® @

l © © Power supply for electromagnetic VT T@ © Power supply for electromagnetic
L marker needle reset = marker needle reset

= [}

Note 2 Note 2
Load Load

Fig. 3 DC ammeter Fig. 4 Receiving indicator

Switch Note 1

Switch Note 1 A R
4 = il T-51HAA -
aff transducer -
********* CT
Als 5
2 3]
P v for elect i L w Power supply for electromagnetic
ower supply for electromagnetic = 2 e T e
marker needle reset Note 2 e
Load Auxiliary power e
Load supply

Note 1. Connect if an electromagnetic marker needle resetting circuit is to be provided. Additionally, use a switch that “opens” when released.
Note 2. In a low voltage circuit, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

@®Using LM-11ZNAV or LM-11YNAV AC voltmeter as a ground voltmeter

Shown below are connection examples of the LM-11ZNAV AC voltmeter with the maximum needle (or LM-11YNAV AC voltmeter
with maximum/minimum needles) as a ground voltmeter.

Example of using one LM-11ZNAV (LM-11YNAV) unit Example of using three LM-11ZNAV (LM-11YNAV) units

vy,
L . )
@ =

e -

The voltages at the respective sides of a A connected transformer are input into
the indicators.

Operation (* Normal — All three indicators indicate a reading corresponding to
LN . - the primary line voltage X 1/+/3 .
A Vaf voltage (voltage at open end of A connection) is input into the indicator. « For single-wire, grounded state: the value at the indicator of the
Operation [ * For single-wire, grounded state: the indicator gives a reading phase corresponding the ground phase is zero, and the remaining
corresponding to the line voltage. two indicators give readings corresponding to the line voltage
* After restoration: the degree of grounding can be checked using values.
the maximum value marker needle. « After restoration — The maximum value marker needles of two
units indicate values greater than the driving needles and thus the
ground phase and the degree of grounding can be checked.
B Ordering method
Theitemsin[__ | must be specified.
@®Ground voltmeter Number of
Model name Indicator rating ~ Scale VT ratio Cover type  Zero-phase voltage Frequency units
LM-11ZNAV ~ f== 110V == 0-6600V 6600 / 1o / 110 B =  VAF110V == 60Hz 3
V3 '3 ' 3
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|:| Earth-leakage Detectors

@®AnN earth-leakage detector detects an earth fault of an ungrounded 3-phase 3-wire circuit and enables
the degree of the earth fault and the ground phase to be judged by deflection of a needle.

®With the instrument voltage transformer, a Y connection is formed at the primary side to directly ground the
neutral point and a A connection with one corner open is formed at the secondary side (or tertiary side).

B Specifications
Wide-angle indicator
Size (width X height) mm 110X110
Model name LM-11NGD
Operation principle Rectifier
Zero-phase voltage Vaf=110V Vaf=190V
Indicator rated voltage 63.5V 86.6V 110V 150V
Frequency 50 or 60Hz
Consumption VA 1VA 2VA
Weight (kg) 0.6
Accessory T-150 rectifier
Delivery period classification A

91

Delivery period classification

©Standard |OQuasi-standard | ASpecial
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

Remarks (1) Please specify the VT ratio of the EVT used in accordance with the following examples.

6600 , 110 ,110 I ) _
3 / V3 /T V (specification example in the case where Vaf=110V)

6600 110 190
v/3 | 3/3 | "3 V (specification example in the case where Vaf=190V)
Example of EVT with tertiary winding T
TV
Zero-phase \74L
tertiary voltage
Vaf=110V Vaf=110V
F'rir;ary Secondary Tertiary
190
/\T"
Zero-phase \74
tertiary voltage
Vaf=190V Vaf=190V.
- (The secondary winding may be omitted.)

Remarks (2) An alarm contact that is activated by the voltage relay when the zero-phase voltage (Vaf) is

50 to 75V (Vaf=190V) is standard equipment. Contact capacity: 100VAC, 1A (resistive load).

(3) In the case of using a VT that is not specially designed as a zero-phase transformer, a
harmonics suppressing resistor (dummy load) is connected between open and delta.

The resistor is selected according to the load of the voltage transformer and should

comply with the following:

{2oow 20082 (200Q:10%) when Vaf=190V }
150W 120Q (120Q+10%) when Vaf=110V
(4) Be careful of the following matters in using this indicator for telemetry.

(@ Please specify the resistance value if the lead wire resistance between the rectifier
and the meter exceeds 15Q (one-way).

(@ There are three communicating lines between the rectifier and the meter (not including
the alarm circuit), and the differences among the resistance values of these lines must
be 15Q or less.

(5) Please specify the frequency.

LM-11NGD

B OQuter dimensions

4-M5 mounting screws
M5 terminal screw
S
=3
g h“
94

Panel hole opening dimensions (mm)

BOuter dimensions of accessories

T-150 rectifier (for earth-leakage detector)

125 100 Alarm relay operation voltage
115 12|12, changeover switch
6 6
Tf i M4 terminal screw
A 2h ]
® ® - b
=
T12[% &
OUTPUT. ALARM @:
5?3 g EIN Nameplate————- r
NPT
aldlblelec]r
=T of A
® ® = 2]
| d
dJ
6)|| [*Rs R3 iH‘ L2
1212 15] | 89
100 12,5 | 113
150

BmConnection diagrams

LM-11NGD

123 O P~1—0
10)
s @
®
R T

ge
]

T-150 rectifier

Auxiliary power supply

(6) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications suited to the application.

B Ordering method

Theitemsin[ | must be specified.

Number of
Model name Indicator rating ~ Scale VT ratio Covertype  Zero-phase voltage Frequency units
LM-1INGD — 150V — 0-9000v =960, 110,190 g L vAF190v — 60Hz 2
V3 'V/3 ' 3




@Connection and VT ratio of EVT to be combined with a ground voltmeter (LM-11ZNAV or 11-YNAV) and an earth-leakage detector (LM-11NGD)

Generally, an EVT with which the zero-phase tertiary voltage in the 1-wire ground state is 110V (or 190V) is used ina Y Y A (star-
star-delta) connection. Although VAf is the input voltage of the ground voltmeter, the respective line voltages of the A connection
are input in addition to Vaf into an earth-leakage detector.

VT ratio indication examples (in the case of a 6600V circuit)
Connection of VT T 2T When the zero-phase tertiary voltage | When the zero-phase tertiary voltage
in the 1-wire ground state is 110V | in the 1-wire ground state is 190V =
@®Without tertiary winding @®With tertiary winding 1-phase EVT 6600/ 110 v 6600/ @V §
(without tertiary winding) v/3 3 AT 5
-t -t o
6600V : 6600V : 1-phase EVT 6600 , 110 , 110, 6600 , 110 , 190, 2
I d (with tertiary winding) /3 /3 3 /3 /3 3 2
L ) )\ 4 3-phase EVT g
A D:.?Tw A [>:3T"af pnase 6600/ 110 / 110 6600/ 110/ 190y g
= = (with tertiary winding) 3 3 o
When the EVT is connected between the transformer neutral point and the earth
T
o 1-ph EVT
. -
T u phase 6600/ 110v 6600/ 190v
) L (without tertiary winding) e V3
jg Vaf
&L T

Note. With an arrangement without the tertiary winding in the above diagram, the voltage at the open end resulting from a secondary winding is considered as the zero-phase tertiary voltage.

@®Scales of a ground voltmeter (LM-11ZNAV or 11-YNAV) and an earth-leakage detector (LM-11NGD) and the VT ratio

The earth-leakage detector is used in combination with an Y Y A-connected EVT, and this table shows the relationship between the
line voltage VL-L and the scale and the VT ratio.

Circuit voltage | Indicator maximum VT ratio (examples) A LM-11ZNAV LM-11YNAV LM-11NGD
Vv scale value When three 1-phase EVTs are used When one 3-phase EVT is used (Vaf) Indicator rating (V) Indicator rating | Alarm relay operating
Vi—L V) Without tertiary winding | With tertiary winding With tertiary winding When 3 units are combined | In the case of 1 unit V) voltage (V)
440 , 110 440 , 110 , 110 110
=/ = e 440/110/ —— 110 86.6 150 86.6 30~50
600 /3" 3 /3 /3 3 3
440 , 190 440 , 110 , 190 190
== R 440/110/ -2~ 190 150 259 150 55~75
240 /3 3 /3 /3 3 3
440 , 110 440 , 110 , 110 110
=/ = == 440/110/ —— 110 63.5 110 63.5 30~50
240 /3" 3 /3 /3 3 3
440 , 190 440 , 110 , 190 190
= == == 440/110/ —= 190 110 190 110 55~75
/3 ' 3 /3 /3 3 3
3300 , 110 3300 , 110 , 110 110
== = R 3300/ 110/ —— 110 86.6 150 86.6 30~50
v/3 3 V3 /3 3 3
4500
3300 , 190 3300 , 110 , 190 190
= == == = 2= 3300/ 110/—<— 190 150 259 150 55~75
v/3 3 V3 /3 3 3
3300
3300 , 110 3300 , 110 , 110 110
e L = 3300/110/-—— 110 63.5 110 63.5 30~50
v/3 3 v/3 " 4/3 3 3
3300
3300 , 190 3300 , 110 , 190 190
== == === == 3300/ 110/—=— 190 110 190 110 55~75
v/3 3 V3 /3 3 3
6600 , 110 6600 , 110 , 110 110
2= —= == 6600/ 110/-—— 110 86.6 150 86.6 30~50
v/3 3 V3 " 4/3 3 3
9000
6600 , 190 6600 , 110 , 190 190
= ==/ 6600/ 110/ —— 190 150 259 150 55~75
v/3 3 V3 /3 3 3
6600
6600 , 110 6600 , 110 , 110 110
== = ==/ 0 6600/ 110/—— 110 63.5 110 63.5 30~50
v/3 3 V3 /3 3 3
6600
6600 , 190 6600 , 110 , 190 190
= = = 6600/ 110/ —— 190 110 190 110 55~75
v/3 3 /3 " 4/3° 3 3
@There are two types of indicator maximum scale values, the nominal line @®Regarding the indicator rating
voltage Vi-L and 1.36XVL-L. (1.36 is the value in the case of 150V/110V.) Oln the case of combining three LM-11ZNAV (LM-11YNAV) units or in the case of
@The zero-phase voltage Vaf is the voltage at the open end of the open A LM-11NGD - The indicator rating is the line voltage at the A connection side when
connection when the primary side is in the 1-wire ground state. the primary side is in the 1-wire ground state (however, the fault phase is excluded).
@The alarm relay operation voltage is related only to the zero-phase voltage Oln the case of using one LM-11ZNAV (LM-11YNAV) unit - The indicator rating is the
(that is, the VT ratio) and has no relationship with the indicator scale. voltage corresponding to the zero-phase voltage Vaf.
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|:| Synchroscopes

@A synchroscope indicates the synchronization point (scale center) when the frequencies and the
phases at a generator side and a bus line side are matched.
®If the frequencies of both sides are equal, the position at which the needle is stationary indicates the
phase difference between the two.
®When the generator side (starting side) frequency is fa and the bus line side (operating side)
frequency is fg, the direction of rotation of the needle is as follows:
When fe=fs The needle is stopped.

g Wh . - L1-11NSY
2 en fa>fs The needle rotates in the FAST direction.
§ When fa<fs The needle rotates in the SLOW direction.
3
E
- W Specifications
Wide-angle indicators
Size (width X height) mm 110X110
Model name LI-11NSY
Operation principle Movabile iron core (induction)
Accuracy (grade) 5
Frequency 50Hz or 60Hz
Weight (kg) 2.0
Indicator type 1-phase 3-phase
Rated voltage V 110 220 110 220
CHRITIRD Generator side 4 8 4 8
Bus line side 4 8 4 8
Accessory T-150 shunt T-150 resistor
Delivery period classification A A A A
Special specification With phase angle scale (delivery period: A)
Remarks (1) The pull-in and dropout frequencies are 2 to 3Hz. That is, although the needle rotates up to a frequency Delivery period classification
difference of 2 to 3Hz according to the difference and indicates whether the generator (or starting side) is slow or ©Standard |OQuasi-standard | ASpecial
fast, when the difference becomes large, the needle moves slightly without rotating. Symbol product product product
(2) The needle does not rotate when the frequency difference is large. In this case, judgments should be made Reference deveny peid| Immediate defivery | Within 20 days | 21 to 60 days

using the light shown in the connection diagram. Please note that the light is not supplied; it is to be prepared by
the customer if required.

(3) The specifications are continuous rating specifications.

(4) In a state where electricity is not supplied, the needle indicates an arbitrary position exceeding +30° from the synchronization point.

(5) The lead wire length from the main synchroscope unit to an accessory device must be set to 5m or less.

(6) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications suited to the
application.

(7) The scale must be specified. The standard specification is: SLOW-FAST.

@®Phase angle scale

@®An indicator with phase angle scale, in which an angle scale centered at the synchronization point (scale
center) is drawn, can also be manufactured.

@®The needle indicates the phase difference between the generator side and bus line side. The indicator
can thus be used for measuring the phase difference when the needle is stationary or for timing of
startup.

@®The standard phase angle scale is a 30° forward/backward scale.

L1-11NSY with phase angle scale

BOQuter dimensions

Fig. 1 LI-11NSY

4-M5 mounting screws M5 terminal screw

y HE Resistance box #} ' @
7] 5 0t

g wn
e T ] Y
115 45

45

10.3
110 17.3 190

Panel hole opening dimensions (mm)

93



B Outer dimensions of accessories

Fig. 1 T-150 phase splitter

Fig. 2 T-150 resistor

125 100 125 100
115 1212 M4 terminal screw 115 12 «E—‘ M4 terminal screw
6 6 6 6
T‘T“ = B &ﬁ
(] J ) J
® FEEEEEER ® i P @ ® = i
2 2 B Y =
PR e
g l3le ; CEER Nt =
HEL e EEEEELE ;:T-
EEEEEEERE of d 3
Pyt ¢ o it 5
[ )j =
O i@ =
2] s be el wal g
89 12[12 11.5 89 Q
113 100 125 113 2
150 3
BConnection diagrams
Generator side 5 5 o o
123 VT ©® ® Generator side Generator side ©® ®
T150 123 r 123 T150
resistor o )/Oo | ;1115'3 resistor o )/©o
| J
9 i —
© © 3 % — 16 ©
© 2 ! ® ©
= e : 8% o
©-—1-—- € 123 L ©@-1- -1
VT ©- ,,,@@] ‘ © ® } O -f1--=-=—-
e R
Busline = Busline = ~~ T TTTTTTTT Bus line
side side side

Fig. 1 3-phase system; combined with VT

Generator side
123
T-150
‘ phase splitter
¢
I ‘ @
! ®
123 1 ©
I ‘ ® ©
Sl
o @
[ S, -~
Bus line ‘L 777777777 @ = _
side

Fig. 4 1-phase system; 220V

Fig. 2 1-phase system; combined with VT

Fig. 3 3-phase system; 220V

Remarks (1) The synchroscope operates normally even if the light shown in the diagrams

is not used.

(2) Regarding light connection
* When combined with a VT, the same phase at the secondary side of the VT

must be grounded.

e If a VT is not used (direct case), connect the same phases shown in the

connection diagrams.

The light will not flash if not connected.

(3) Regarding light rating

* A value twice the circuit voltage is generated between the light connection
terminals (between L1 and L2). If a light of the same rating as the circuit
voltage is to be used, connect two lights in series.

BExample synchroscope light connection (for reference)

(=)

Light L turns off when the phases are equal (same as
the light circuit of Mitsubishi Electric’s synchroscope).

Fig. 1

Lights L2 turns off when the phases are equal.
Lights L1 and Ls turn on with the same brightness.
When fe>fs, the lights turn on in clockwise order
(Li-l2—La).

When fa<fs, the lights turn on in anti-clockwise order
(L1>Ls—-la).

Gi: bus line side generator
Ga: starting side generator
fa: generator side frequency
f8: bus line side frequency

BOrdering method

The items in |:| must be specified.

Scale

Cover type

Frequency

Model name Phase-wire system Rated voltage
LI-11NSY H 1P H 110V

SLOW-FAST

B

50Hz [

I

Number of
units

With phase angle scale

SLOW30°-FAST30°

3
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|:| Dual-element Indicators

Two measured quantities are indicated by the same indicator.

@®Two independent movable coil indicators are incorporated, and by combination with a detector and a
transmitter, two measured quantities, such as voltage and current, water level and water quantity, power
and reactive power can be indicated by the same indicator to enable reduction in panel space. The
indicator can be combined with power transducers to enable measurement of various electrical quantities.

@®The needle colors are black and red (the front side needle as viewed from the front face of the indicator is

black and the rear side needle is red).

4
]
i B Specifications BOuter dimensions
T
j=
% Size (width X height) mm 110X110 wide-angle indicator
g Model name LM-11NE
[l n M5 black pointer input
§ Operation principle Movable coil 4-M5 mounting SCrews 4o inal screw
= Accuracy (grade) 1.5 / > >
Scale length (mm) 175 o g & <
Weight (kg) 1.0 = s
w0
Indicator rating (DC) Approximate internal resistance value () |Delivery period & N
1mA 1200 10s L s 45 | 45 \ 4—96
Both elements have 5mA 50 o 17.377g o4 | p:_ne| hole opening
same ratings 10mA 25 Lower red needle Upper black needle ) _dimensions (mm)
zero adjust button adjust button M5 red needle input terminal screw
4 - 20mA 15
) 1/5mA 1mA side: 1200, 5mA side: 50
Respective elements e A side- 50, 10mA side: 2 o
have different ratings S/10m SmA side: 50, 10mA side: 25 B Connection dlagram
10/1mA 10mA side: 25, TmA side: 1200
Delivery period classification o Fower baneducar
Input (1
©OStandard [OQuasi-standard | ASpecial i
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

Remarks (1) Indication accuracy: 15% of full scale

(2) Relative deviation between the two needles: 2.0% of full scale

(3) Withstand voltage
Between electrical circuit as a whole and outer casing: 2210VAC, 5s
Mutually between input circuits (indicator alone): 50V AC, 1min

(4) In the case of a double scale, each scale is drawn in the same color as the
corresponding needle.

(5) In the case of an electrical quantity scale (A, V, W, var, cos¢, Hz), the AC/DC symbol
and 3-phase circuit symbol of the scale (primary side) are not indicated. The symbol

Black needle input — |

| — Red needle input

Power transducer
@

° Input (2)
0

of the receiving indicator is indicated.

(6) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection
Precautions” (p.9) to assist in selecting the model and use specifications suited to the
application.

BMUsage example

Specifications of LM-11NE dual element AC
voltmeter
Scales 0 to 9kV (black) 6600/110V o I— o 110000/110V
0 to 150kV (red) >—B —FOV  + O @ @ O+ v O E:—q
The zero point numeral is in black. o Lo+ — O lo— + o
Scale divisions: The positions of 6.6kV and 110kV T51KAV voltage e ||
are the same. Baustucey @ @ transducer
Indicator internal resistance: 1.2kQ (for both
Note 1 = O 1~—-1 O — Note 1
elements)
YR E 150V AG/1mA DC

6.6kV 110kV/

Note 1. For low-voltage circuits, grounding of the secondary side of the instrument voltage transformer is unnecessary.

B Ordering method

The items in |:| must be specified.

Number of
units

5

Special specifications
Colored lines, colored|
bands, etc. |

Scale Cover type

B

Indicator rating
FS1mA

Model name
‘ LM-11NE

0-100A

(In the case of separate scales)
0-9000V/0-150kV

(Different rating)
FS10/1mA ‘
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|:| Bar-shaped Indicators

B Applications

@Optimal as indicators for various process controls in power generating/transforming systems, steel plants and chemical plants, as well as general panel indicators.
@Useful for changing the panel appearance and significantly reducing panel size.
@Level differences of measured values can be compared easily by coupled mounting of indicators.

BProducts list

=
. [+]
@There are four types of outer size (length) — 100mm, 130mm, 150mm and 170mm. B
@Al models are available in vertical and horizontal mount specifications. §
®For the FM model, both 1- and 2-needle meters can be manufactured. 3
g
5 g o
Indicator type Outer dimensions 100X30mm 130X36mm 150X40mm 170X42mm 0
: 1 needle FM-210SN FM-213SN FM-215SN FM-217SN
Vertical mount
L 2 needles FM-210DN FM-213DN FM-215DN FM-217DN
DC indicator FM model
. 1 needle FM-210SN FM-213SN FM-215SN FM-217SN
Horizontal mount
2 needles FM-210DN FM-213DN FM-215DN FM-217DN
o Vertical mount | 1 needle FR-210SN FR-213SN FR-215SN FR-217SN
AC indicator FR model
Horizontal mount | 1 needle FR-210SN FR-213SN FR-215SN FR-217SN

BStandard specifications in common

Item Specification
Standards Direct-acting electrical indicators JIS C 1102-2
Accuracy (grade) 1,150r25
Operating temperature range -5°C~50°C (reference temperature: 23°C)
Operating humidity range At a relative humidity of 30~70%, there are no adverse effects on indications.
Mounting attitude Vertical (the scale plate is vertical with respect to a horizontal surface)
Insulation test 10MQ or more at a test voltage of 500VDC (between electrical circuit and outer casing)
Voltage test 2210VAC for 5s (between electrical circuit and outer casing), 500VAC for 1min (between elements in a 2-needle model )
Crest factor of input signal Sine wave (4/2)
Measurement category CAT II (category of measurement performed inside a building facility)
Pollution degree of usage environment 2 (of a level where only a non-conducting pollution occurs)
Installation altitude 2,000m or less
Usage location Indoors
Mounting panel Metal panel
Storage temperature -20°C~60°C
Scale plate Background color: white
Needle Large triangular needle (red)
Cover Acrylic resin (with antistatic treatment applied)
Case Heat-resistant ABS resin
Accessory Protective plates (Refer to p.105 for handling method.)

BPanel mounting examples

@®Horizontal mount @®Vertical mount @®Vertical coupled mount
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|:| Bar-shaped Indicators

DC indicators
(DC voltage/DC current input)

FM-210DN

" FM-213SN FM-215DN FM-217DN vertical
§ vertical mount vertical mount vertical mount coupled mount
©
=
T e
=8 B Specifications
E 1-pointer type 2-pointer type
S Size mm 100X30 130X36 150X40 170X42 100X30 130X36 150X40 170X42
= Model name FM-210SN FM-213SN FM-215SN FM-217SN FM-210DN FM-213DN FM-215DN FM-217DN
Operation principle Movable coil Movable coil
Accuracy (grade) 1.50r25 1or15 1.50r25 1or15
Scale length (mm) 66 88 100 100 66 88 100 100
Outer dimensions Fig. 1 Fig. 2 Fig.3 Fig. 4 Fig. 1 Fig. 2 Fig.3 Fig. 4
Weight (kg) 0.4 0.5 0.6 0.7 0.5 0.6 0.7 0.7
c . . Delivery period )
2 Indicator rating o Internal resistance (Q) or voltage drop
IS classification
’é §_ 100uA A 4000 — — 4000 — —
S| E 500uA A 300 300 300 300 300 300
B é 1mA A 100 100 100 100 100 100
g3 5mA A 20 20 20 20 20 20
;E,‘ ] 10mA A 10 10 10 10 10 10
g 4~20mA (zero-suppressed) A 10 10 10 10 10 10
g 50mA~10A A 60mV 60mV 60mV —
8 é— Indicator rating Dellvelr)'l pelrlod Consumption current (approx.) mA
® i classification
5|8 1,5, 10V A 1mA 1mA
g S| 1-5v (zero-suppressed) A 1.25mA 1.25mA
=8 20~300V A 1mA —
Remarks. (1) Models that can be mounted vertically and horizontally can be manufactured; please specify if required. Delivery period classification
(2) Use the following table to select the application (instrumentation or panel) and accuracy grade. _— ©Standard |OQuasistandard | ASpecial
Application FM-210N FM-213N FM-215N FM-217N product product product
Instrumentation 1.5 1.0 1.0 1.0 Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
Panel 2.5 15 1.5 1.5

(3) The withstand voltage between the input terminals of the L element and the R element of a 2-needle model (D) is 500VAC for 1min. In the case of a DC
circuit or other circuit requiring a higher withstand voltage, use an isolator (T-1011S type) at the input.

(4) Provided with span adjuster (adjustment range: approx. +5%).

(5) In the case of an electrical quantity scale (A, V, W, var, cos¢, Hz), the AC/DC symbol and 3-phase circuit symbol are not indicated on the scale. The
symbol of the input quantity of the receiving indicator is indicated.

(6) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications
suited to the application.

BOrdering method

The items in |:| must be specified.

Mounting Accuracy Number of
Model name Covertype  Scale Input rating attitude (grade) Special specifications units
‘ FM-215SN B 0-100% FS4-20mA = Vertical == 1.5 H oG ovamepiate } 3

(in the case where left and right scales differ in a 2-needle model)
Left 0-100%/Right 0-200°C ‘
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AC indicators
(AC voltage/AC current input)

FR-213SN FR-215SN

vertical mount vertical mount §
3
ier . =
B Specifications 8
=
Size mm 100X30 130X36 150X40 170X42 %—
Model name FR-210SN FR-213SN FR-215SN FR-217SN s’
Operation principle Rectifier @
Accuracy (grade) 25 1.5
Scale length (mm) 66 88 100 100
Outer dimensions Fig. 1 Fig. 2 Fig. 3 Fig. 4
Weight (kg) 0.5 0.6 0.7 0.7
. . Delivery period .
z AC Indicator rating o Consumption VA or voltage drop
Zc classification
8 2| current
o8 input 5001A~100mA A 1.4V 1.4V 1.4V 1.4V
S G
28 100mA~5A A 0.2VA 0.2VA 0.2VA 0.2VA
Eg " -
o=} Delivery period
22| AC | Indicator rating y P . Consumption current mA
£ | voltage classification
= | nput 5~300V A 4mA 4mA 4mA \ 4mA
Remarks. (1) Models that can be mounted vertically and horizontally can be manufactured; please specify if Delivery period classification
required. © Standard |OQuasistandard | ASpecial
(2) Error may occur when the input waveform is distorted. Symbol R i el
(3) Please specify the frequency. p P P
(4) 2x, 3x, and 5x expanded scales can also be manufactured. Reference deivery perod) Immediate delivery | Within 20 days | 21 to 60 days

(5) In the case of an electrical quantity scale (A, V, W, var, cos¢, Hz), the AC/DC symbol and 3-phase
circuit symbol are not indicated on the scale. The symbol of the input quantity of the receiving
indicator is indicated.

(6) Please make sure to read the “Safety Precautions” (pp.5-8) and the “Selection Precautions” (p.9) to assist in selecting the model and use specifications

suited to the applic:

BOrdering method

ation.

The items in |:| must be specified.

Mounting Number of
Model name Covertype  Scale Input rating  Frequency  attitude Special specifications units
‘ FR-2155N H B (0-3600) rpm FS5V == 50Hz HVenicalH A oavamnepate } 2
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|:| Bar-shaped Indicators

BOQuter dimensions

Fig. 1 FM-210N/FR-210N

W=(30Xn+1)*]
(n: number of coupled units)
Protective plate

96.5+95

Terminal layout

No.| Model name Terminal code Adjuster
2/3|4|5|/6| L R

1| FM-210SN TlL (@]

2 | FM-210DN ElrlilL (©] O

3| FR-210SN O|0

)
2
S
2
©
o
=]
=
©
3
c
<
<
o
[}
=

= —H
Opening dimensions ufﬁj F

Nameplate

Protective plate

M4 terminal screw

Mounting screw

Span adjuster (L)

©
dl 1 E— —
T | p— 7
@ | ‘ ‘ ®
0
o & ‘ ‘ ‘ ©| o ©
S| —ft— . : - e = &
wn
< ‘ Needle (L) Needle (R) ®
< el )
7\7{ J F
- X
} 2.51[30 2.5 \iZem—point adjuster (R)| Mounting arm
Tag number plate Zero-point adjuster (L) |15 140 Span adjuster ()
Zero-point adjusters o
F-210SN F-210DN

Terminal layout
(see table above
regarding terminal codes)

Fig. 2 FM-213N/FR-213N (protective plate unnecessary)

W

a

W=(36Xn-3) *}
(n: number of coupled units)

1
121+

Terminal layout

Terminal code Adjuster
No.| Model name
1/2|3(4|5|6|7|8| L R
1| FM-213SN DL o
2 | FM-213DN ElrlilL O O
3| FR-213SN OO0

.
U]

Opening dimensions
Nameplate

M4 terminal screw

Span adjuster (R)

7] ’ . ‘ /
fon ®
©
8 L i = - o 8
= Needle (L) Needle (R) =
©e | | ®
> ‘b -
<1 I I
3 3 G \ ;
M Zero-point adjuster (R) Mounting arm
. ) i 18 165
Tag number plate ~ Zero-point Zero-point adjuster (L) *
adjusters
F-213SN F-213DN
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Mounting screw

Span adjuster (L)

0|5

Ol6
‘O7
Q|8

D]
—h

Terminal layout
(see table above

regarding terminal codes)




B OQuter dimensions

Fig. 3 FM-215N/FR-215N

Terminal layout

Terminal code Adjuster
No.| Model name .
" 1/2|3|4|5|6|7|8 L R
1| FM-215SN i O
2 | FM-215DN Blalile o) O =
W=(4o><n+1)+g Protective plate 3 FR-215SN RLR (I') (L) §
(n: number of coupled units) / s-
o - o
© Il ] ~ Tj ::’
- Opening dimensions ui?j{r ‘%7 =
8
)
Nameplate Mounting screw @
M4 terminal screw
Protective plate Span adjuster (L)
> 7 / = ===
I oy | Col ]
| | I I
™ 3 1o
© ~ 20
B 3(0
e s s
Needle (L) Needle (R) Ole
o} 0 o7
5 | | ® o (e}
L IS I <1
A a1l 5]
iy P
3 || 40 3 Zero-point adjuster (R) Mounting arm Terminal layout
. (see table above
Tag number plate Zero-point Zero-point adjuster (L) |19 182 Span adjuster (R) regarding terminal codes)
adjusters o
F-215SN F-215DN
Fig. 4 FM-217N/FR-217N
Terminal layout
Terminal code Adjuster
No.| Model name ]
W 1/2|3|4|5(6|7|8 L R
ﬁ 1| FM-217SN il @]
. 2 | FM-217DN ElalilL @] O
W=(42><n+1)*2 Protective plate
(n: number of goupled units) / 3| FR-217SN o|o

= = _ 5
L] L

Nameplate Mounting screw

Opening dimensions

==\

1
164%

M4 terminal screw :
Protective plate Span adjuster (L)

30

Needle (L) Needle (R)

(58.5)

=l ll|=

78

170
(58.5) T
i
: |
r—1/'\?ﬁ
® F
w i
4
Lﬁ.ﬁﬁﬁﬁﬁﬁlﬁd
\
140
180
=L
85
sa55 1L N
il

-
o =E) (%8 : e e
X { g [I— H = =
=
3 42% ‘ 3 Zero-point \ : 41 )
| i Mounting arm Terminal layout
adjuster (R) 19 180 _ (see table above
Tag number plate Zero-point adjusters 'Zero-point ‘ Span adjuster (R) regarding terminal codes)
adjuster (L)
F-217SN F-217DN
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|:| Bar-shaped Indicators

BNameplate and tag number plate indication standards

Indications on nameplates and tag number plates shall be engraved according to the following standards.

Orders with no specified nameplates or tag number plates will be delivered without nameplates or tag number plates.
1. Indication method

Method ------ Engraved/Ink
Font «eeeeeeees Round Gothic
Material ----- ABS resin

2. Dimensions/Number of characters/Number of steps (vertical mount)

Plate F-210N F-213N F-215N F-217N
Effective area 9X28 11X32 15X38 25X38
Nameplate | Number of characters per column 9 9 9 9
Number of rows 2 2 3 3
Effective area 9X28 11X32 10X38 8%38
Tag number
lat Number of characters per column 10 10 10 10
ate
p Number of rows 1 1 1 1
OEffective area -------eeeeovveeeee Dimensions enabling effective indication of characters (height X width)
®Number of characters ------- Maximum number of characters that can be entered in a single column
O®Number of steps «----eeeeeveeees Number of character strings

®May differ from the standard size/position depending on the combination of the character string.
®Please inquire regarding horizontal mounting.

3. Style/Print color

Background color of nameplate * tag number plate Print color Outer frame color
(B) Black Munsell N1.5 White Outer frame: N1.5
(F) Dark blue Munsell 7.5BG4/1.5 White Outer frame: 7.5BG4/1.5
(W) White Munsell N9/0 Black Outer frame: N1.5 or 7.5BG4/1.5

@®If the background color is not specified, it will be the same color as the outer frame.

4. Model-wise indication standards

Nameplates Tag number plates
F-210N
| < |
N
2 [ s —~ [ [ 9 characters ~ ]
Ty © B B— [ -3 dareciers ]
= i o = ‘ 1 o
[~ 10 characters 7] 0
28 A .:?r. SR
0 : 0 28 \
o o
- [ s s 1 \ [#charadles] | [4characters] \
a— EEEm] : (g 2‘ e | e Company emblem/Company name
14




Nameplates Tag number plates

F-213N
| |
< - - (3] "~ 9 characters <
> el [~ ocharacters | — I::: ‘ <
< "ﬁ (3] |: 9 characters ;
T & I [ {0 characters: ] =
~ -
32 ':?V' %
s
| 0 | 3
© L o \ 32 2
o [~ ocharacters | - [écharacters] | [4characters] 2
< Loz | ([Eez) 0 [Eceiacer| ‘ [Beoaacian| E
o =
© l & I Company emblem/Company name &
= 16 2
)
F-215N
|
0 I 0 ‘
o ! @
R T
2 [ ochaactes | N L _ Scharacters__ _ 0
T } T 7o) 9 characters o
© ) T |
| @ T
‘ = \ [ o charasers ]
<
38 A PR
N
| 0 ‘
0 <]
(3]
- -- 38
- - 9 ch: te
[ schareclrs ] ~— E ;j—° = e'sfjij \
(3] 4 characters| 4 characters|
~ n = e ! E
() [echaracters] i [acharacters] =) [4charactrs] ‘ [4charactrs] Company emblem/Company name
& \ N \
19
F-217N
| |
|
o I e
G2 < |: 9 characters :l a2 I: _ Ocharacters :l
e < [ ochaactes |
- 0 T T
~— ‘ © |
| | ~D- i
o S &
38 A .:? 0
@
| | 38 \
—_ | —
- \ — & [ omames ] |
< 9 characters 0 <
- ‘ o _— Ex=g ‘ Exd Company emblem/Company name
— == =2
H— [owes] 1 [owwm] | @ — [tmer] | [tcarcer]
©
} - }
19
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|:| Bar-shaped Indicators

BHandling precautions

1. Using protective plates

@ Protective plates are mounted to indicators so that the gaps
between the indicator and panel cannot be seen. They are
mounted to both sides of an indicator when a single unit is f
mounted, and mounted at both ends of the indicator when
coupled mounting is used.

@ Plate attachment

Escutcheons

Match and insert the upper and lower inner protrusions of = S (
. Z e
each plate in the grooves of the outer frame at the rear of the %}ﬁé
indicator. (In the case of single (In the case of
unit mounting) coupled mounting)

® The plates are coated the same color as the outer frame.
® The plates are packaged together with the indicator.
F-213N does not have protective plates.

2. Mounting the indicator

® Push on the front face of the panel to insert the unit. Next, turn the fastening screws in the rear face of the main unit clockwise
using a standard screwdriver or box-end screwdriver with 5.5mm opposing sides. In doing so, the mounting arms will be set
automatically and fixed to the panel (thickness of corresponding panel: 1 to 6mm).

Mounting arm

Fastening screw
(hexagonal bolt with flat groove and 5.5mm opposing sides)

Standard screwdriver or box-end screwdriver

<
| Terminal

Fastening screw

Mounting arm

3. Zero-point adjustment

@ For indicators other than F-217N, open the tag
number plate using a standard screwdriver and
use the zero-point adjusters inside to adjust the
zero point.

Be careful not to apply excessive force to the
adjusters.

@ For zero-point adjustment of the F-217N, use a
standard screwdriver to adjust the zero point by
turning the zero-point adjusters on the front face.

@ If the unit is equipped with a zero-suppressed
indicator, perform adjustment while applying
electricity equivalent to the minimum scale value;
for example, 4mA in the case of 4 to 20mA. Zero-point adjusters

Tag number plate



4. Disassembling of nameplates, tag number plates, covers and scale plates

Procedure 1.Remove the nameplate and tag number plate.
For pivoting tag number plates, remove the extraction pins at the rear. Remove while lifting the indicator
approximately 5mm from the panel surface.
(The pivoting tag number plate does not need to be removed to remove the scale plate.)

Standard screwdriver
/ Tag number plate
~_ /
% A/ﬁ 4/ ('%4 Extraction pin
- ‘g g

Pivoting tag number plate
F-210N, 213N, 215N

=
®
°©
4
®
=
]
2
5
[
o
1
2
o
=
»

Standard screwdriver

Pressure tag number plate
F-217N

2.Remove the cover fastening screws.
3.To remove the cover, pull the upper side of the cover forward slowly and then lift slightly.

W
Cover fastening screws

Nameplate
-

Tag number plate
(F-217N)

EEN

o Main unit

~:|E\:</
Cover Tag number plate
(F-210N, 213N, 215N)

4.To prevent deformation of the needle, turn the zero-point
adjuster and move the needle to the lower side. Scale plate

5.Draw out the scale plate wedge toward the front. - —
6.The scale plate can be removed when the upper side % i
(nameplate side) of the scale plate is slowly drawn  Scale plate wedge

outward and lifted slightly. (upper) \/

Note: Be careful not to deform the needle when removing
the scale plate.

Pointer

Scale plate wedge
(lower)

e
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|:| Overview and Features

High performance realized in a compact module.

Single function models -

K Series(ordinary class, fixed-load output)
H Series(ordinary class, constant-voltage/constant-current output)
S Series (precision class, constant-voltage/constant-current output)

Powe

Transducers

Mitsubishi Electric transducers

and Peripheral

|nstru mentation An assortment of box models with power,

instrumentation and peripheral elements

arranged in compact modules.

Power transducers Instrumentation transducers Peripheral transducers Special
Product name 1 - — -
=| 3 —| = =| = =
= 3|8 2la |28 |2 5
= A - 2|5 22| 8 8 5
2 3|8 < o | 8 | o |3 s o
g €| 8 ) ] o8 E|E|S 5|5 £
53 o} = 5 S| g el =3 =8| 8
9 S [ 2 Sl = | o = % | = S s O £l 0| 9 L9
L P e sl 5|2 L © 3| 2 18T e|lE|5|2 o
g S| 8|3 2 £ |2 5|5 2 lE|o|E|E|2|S8|E|°|3 2
=2 s 2158 |5] = Ol 5|5 | = = = S|s|=s| 2| E|E| a S
T el ola|l & g 5|5|a|2 ® o o | ||l E8|a|3|2| 0|9 <
¢ |8lgolz|e|8|B|G|ele|b|o|]E|. |8 s 2|&8|g|8|g|a|E|5|8 [€2
- o | © 212 —_ = | = S | = o = 2
zlz ol 2l2/2/ 85|05 5|lelllT|C 5|8 - g g 2|l812|2/8 5|elo E| g
S o|2lo|E|S|s|g|S|22|2|E|€|g|d|lL|?|ls|5/2|8|9|8|2 e|s|3|2 2 S| s
Shape el |218|g|a|% oS E|E|IB SRS | Bl o288 0| x| & oS 5|E|e
= S |2 |50 oo = = | = = [ = S| E| 8| E £ wn| 3| S| E ||l =|2=
S 3|o|0|lo| 88|83 |8| 8120|0022 E|T|glo|l=lS|los|l353| 0|l 0|l0|=|8|8
OOl | |||l |d|CL|> T |T|Ww|ac(laojo|2 | I J<|F|F|C|2|2|0|a2|S3|>|>||T|<
K Series
g (ordinary class) 0|0 |0
2 -
o |T-51 H Series
g Series | (ordinary class) 0|00 0 0|0 |0
= |T-101 :
[0} i S Series
? Series (precision class) o o o
£ ojojoj0ojO0jO0O|O0O|O0O|O|O|O|O|O|O|O|O|O 6]
Q
=
©
® |T-120 Series O O|O0|O O |0 O|O0|0O|O (@]
©
O
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Now even easier to use.

Collective transducers ==

I - modes of mounting

Multi-use transducers that allow the input of various electric : -
quantities from instrument transformers (VT, CT), and output e St.a.nde.lrd Mouniinglegs IEC rail (35mm)
specifications, the

DC signals and pulses.
T-51, T-101 and

T-120 Series can be
mounted four ways:
mounting legs,

IEC rail (35mm),
distribution panel
breaker mounting
plate, and mounting

-
=
o
>
73
o
c
o
o
=
(7]

tabs. Distribution panel breaker Distribution panel breaker
mounting plate mounting tab
| ¢
e A

@®Compact modules that facilitate panel designing
The realization of compact modules was pursued. There are 2 types of outer dimensions.
(T-51/T-101 Series)

@Self-lifting screws utilized for input and output terminals

Wiring work is easier if self-lifting screws are used.
(T-51/T-101/T-120 Series)

@Equipped with power supply indicator
An auxiliary power supply indicator (red LED) that indicates operating state is provided.
(excluding the T-51K and T-120 Series)

®Mitsubishi Electric electronic technologies fully integrated
In addition to carefully selected electronic parts, the design considers lighting/switching
surges and noise.

@Select the optimal model according to the application
Single function models ----+------ Power, instrumentation and peripheral transducers
K Series:---- Ordinary class, fixed-load output
H Series----- Ordinary class, constant-voltage/constant-current output
S Series----- Precision class, constant-voltage/constant-current output
Collective «weemveemeenieenienieens Multi-use for power applications
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|:| Safety Precautions

@Safety Precautions

Please pay attention to the following items when using transducers.

Read the instruction manual attached to the product before performing settings or using the device.
For safety reasons, mounting and connection work should only be performed by a professional electrical wiring technician.

Precautions concerning usage environment and
usage conditions
Do not use in the following locations. Use in such locations may
lead to malfunction, significant error or reduced service life.
@®Locations where the ambient temperature is outside the
range of -10°C~50°C.
®Locations where the average daily temperature exceeds
35°C.
®Locations where the humidity is outside the range of
30%RH~85% RH (no condensation).
@®Locations with excessive dust, corrosive gases, salinity or
oil fumes.
®Locations with excessive vibration or impact.
®Locations directly exposed to rain, water drops or sunlight.
@®Locations with excessive external noise.
@Locations at an altitude of 1000m or more.
@®Locations where a strong electric field or magnetic field is
generated.
@®Locations where there are metal pieces or inductive
substances present.

Mounting precautions

Please pay attention to the following items regarding mounting.
@®The transducers must be mounted inside a panel.
@Tighten the mounting screws using the following torques:

M4 iron screws ---------- 1.47~1.86Nem
M4 brass sCrews - 0.88~1.08Nem
M5 iron screws ---------- 2.94~3.43Nem

M5 brass screws - 1.67~2.06Nem

Connection precautions
Please pay attention to the following items regarding connection.
@®Use the specified materials and diameters for the
electrical wires that connect the output and load of
transducers in order to prevent failure due to external
noise or surges.
@®Use the following crimp terminals.

@®Power factor and reactive power transducers will not
operate correctly when connected as a reverse phase
sequence. Use with the correct phase sequence.

@®When a device, such as a harmonics transducer for
measuring harmonic voltage is connected to a VT, do not
remove the auxiliary power supply of multi-use or
harmonics transducers from the VT. The harmonic
voltage may not be measured correctly.

@®In regard to grounding in the connection diagrams,
grounding of the secondary sides of the VT and CT is
unnecessary for low-voltage circuits.

/\ CAUTION

Series Applicable crimp terminals Tightening torque

Round crimp terminals
(outer diameter: ¢8.5 or less) for M4 screws

Round crimp terminals
(outer diameter: ¢8.3 or less) for M4 screws

T-51, T-101

0.98~1.47Nem

T-120

Round crimp terminals
(outer diameter: ¢7.1 or less) for M3.5 screws 0.61~0.82Nem

@Although transmission distances for standard
combinations are indicated in this catalog, the values are
to be used when there is no interference (e.g., induction
voltage, surge) in the transmission line. If installation of
the transmission line parallel to power cables is
unavoidable and there is a possibility of inductive
interference, use a shielded transmission line to avoid
interference during use.

Connect correctly

Check the connection diagrams carefully before
making connections. Erroneous connections may
cause equipment to scorch or catch fire.

Fasten terminal connections securely

Fasten electrical wires securely to the terminals.
Otherwise, overheating, equipment burnout or fire may
occur.

Do not perform work with live wires

Do not perform connection work with live wires.
Electrical shock, electrical burns, equipment burnout or
fire may occur.

Do not open the secondary side of a CT circuit

Ensure that the signal on the secondary side of the CT
is connected correctly to the CT connection terminals.
Incorrect connection of the CT or opening the
secondary side of the CT will cause high voltage on the
secondary side of the CT, and may lead to equipment
failure, electrical shock or a fire.

Do not short-circuit the secondary side of a VT circuit

Ensure that the secondary side of the VT is correctly
connected to the VT connection terminals.

Incorrect connection of the VT or short-circuiting the
secondary side of the VT will cause a large overcurrent
to flow through the VT secondary winding, which will
lead to equipment failure, electrical shock or fire.




Precautions concerning preparation before use
Please read the following items before use.

(1) Transport

(3

(4

~

~

~

Avoid application of vibration and impact as much as
possible during transport.

In situations where it is possible that transducers will be
subject to excessive vibration or shock, remove the
transducer from the panel before transportation.

Check the model name and rating

As a precautionary measure, check the model name and
specifications such as input, output and auxiliary power
supply before use.

Adjustment

Generally, transducers are adjusted before shipment from
the factory and do not require adjustment. To perform
adjustment for matching with receiving-side equipment,
perform adjustment while avoiding the application of
excessive force to the adjusters. Not doing so may cause
failure of the adjusters.

Avoid touching the adjusters in ordinary circumstances.

Insulation resistance test and withstand voltage test
Please read the following carefully before performing an
insulation resistance test or voltage test. Not doing so may
cause failure.

/\ CAUTION

Do not perform a withstand voltage test between
input and output for non-isolated models

For instrumentation transducers where the input and
output circuits are not insulated, do not perform
withstand voltage testing between the input and output.
Breakage will occur.

The withstand voltage test will cause the dielectric
breakdown of internal elements, and may cause
equipment failure or fire.

Usage precautions
Please pay attention to the following items during use.

/\ CAUTION

Use transducers according to their ratings

Use transducers according to their ratings. Not doing
S0 may cause significant error, failure or fire due to
overheating.

For input values outside the rating range, the output
value will be outside the rating range.

Ensure the settings are correct

For models requiring settings, read the relevant
instruction manual carefully before performing settings.
Setting errors or unset items may cause abnormal
operation and alarms may not function properly for
receiving-side equipment; for example, if no value is
set, no alarm will be activated for the output signal.

Do not lower the input voltage

With the active power, reactive power, power factor,
phase angle and frequency transducers, an error may
occur if the input voltage is outside the specified
operating range (guaranteed value: 90~110% of the
rated voltage).

Additionally, malfunction may occur if the input voltage
drop is significant (less than 60% of the rated voltage).

[6] Precautions concerning repair upon failure and

treatment of abnormality

If an instrument malfunctions contact the nearest branch of

Mitsubishi Electric System Service Co., Ltd. or Mitsubishi
Electric.

slaanpsuel]
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|:| Safety Precautions

Maintenance and inspection

Please pay attention to the following items regarding
maintenance and inspection.

Refer to p.174 for details.

/\ CAUTION

Make sure to turn off the power
for maintenance and inspections

Transducers

When performing maintenance and inspections of
transducers, be sure to turn off the power supply to the
circuit connected to the transducer.

Electrical shock, electrical burns, equipment burnout or
fire may occur if removal is attempted in the live-wire
state.

Storage precautions
Do not store transducers for long periods in the following
locations.
@®Locations where the ambient temperature is outside the
range of -20~60°C.
@®Locations where the average daily temperature exceeds
35°C.
@®Locations where the humidity is outside the range of
30%RH~85%RH (no condensation).
@®Locations with excessive dust, corrosive gases, salinity or
oil fumes.
@®@Locations with excessive vibration or impact.
@®Locations directly exposed to rain and/or water drops.
@®Locations where there are metal pieces or inductive
substances present.
When storing transducers, turn off the power, remove the
wiring such as those for input/output/auxiliary power supply
and place in a plastic bag.
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/\ CAUTION

Make sure to turn off the power before removal

In removing a transducer for storage, make sure to turn
off the power supply of the circuit connected to the
transducer.

Electrical shock, electrical burns, equipment burnout or fire
may occur if removal is attempted in the live-wire state.

[9] Disposal precautions

Dispose of the product appropriately according to the “Waste
Management and Public Cleansing Law.”

This product does not use batteries.

OWARRANTY

@The warranty period is 1 year from the date of purchase or
18 months after manufacture, whichever is earlier. Even
during the warranty period, repairs for failure due to an
intentional or negligent act by the customer shall be charged.

@®Mitsubishi Electric shall not be liable for warranty against
damages resulting from reasons not attributable to the
company, opportunity loss and/or lost earnings on the
customer’s part due to malfunction of a Mitsubishi product,
damages resulting from special circumstances whether
foreseeable or unforeseeable by Mitsubishi, secondary
damages, accident compensation, and damages and other
services besides those of a Mitsubishi product.

@®Product service life
@®The expected life of a transducer is 10 years.

* The expected service life is the period or number of
operations for which the transducer can be used without
functions deteriorating to a level that impairs practical use,
on the condition that the equipment or materials are used
in accordance with standard specification conditions.
Please note that the expected service life is only a guide
and performance is not guaranteed for this period.
(Excerpt/Summary of “Expected Service Life of Electrical
Equipment,” in the September, 1998 issue of the Journal of
the Institute of Electrical Installation Engineers of Japan.)

@®Recommended exchange period
@®The recommended exchange period for transducers is
seven years.



@®Requests Regarding Selection

For remote measurement, select a large output value.
When performing remote measurements, as a general rule, use a local transducer and ensure that transmissions are made
according to the output side of the transducer; that is, ensure that the output side is not pulled over a long distance. Additionally,

select a large output value; for example, 4~20mA.

Select an H or S Series model if the load resistance varies.
When the load resistance to be connected to the output terminals of a transducer is unknown, or where there is a possibility for

future increases in load, select a constant-voltage, constant-current output transducer such as a model from the H or S series.

Select a model with an effective value if the input waveform becomes distorted.

AC-input transducers are calibrated based on sinusoidal input. In addition, depending on the model, error may occur when the
input waveform is distorted due to the operating principle. Therefore, if there is waveform distortion, select an effective-value model
with comparatively low error such as T-101SAA or T-101SAV.

slaanpsuel]

Select a phase-angle transducer for unbalanced loads if the three-phase loads are unbalanced.
Phase-angle transducer errors may occur if the three-phase loads of balanced circuits become unbalanced. Select a phase-angle
transducer for unbalanced loads such as T-101HPA(U) or T-101SPA(U) if it is possible that the three-phase load will be
unbalanced.

Error may occur when the input current is extremely low (phase angle, power factor).

When using a phase angle or power factor transducer, error or malfunction may occur when the input current drops significantly
lower than the rated current. Therefore, when selecting the rated primary current of a CT, ensure that the secondary current during
actual use is 1/3 or more of the rated secondary current of the CT.

A Check the electricity pulse unit (active and reactive).
Be certain to first check the restrictions applying to the value to be set for the electricity pulse unit (active and reactive) for multi-use
transducers.

The standard bias/span ratio of the rated values of a transducer is 1/4 or less.

Cases where the bias/span ratio is larger than 1/4 can be supported by increasing the class index by multiples of 1/4 only.

(Example 1) In the case where the output value is 4~20mA, the bias is 4mA, the span is 16 (=20-4)mA, and the bias/span ratio is
thus 4/16=1/4.

(Example 2) In the case where the output value is 12~20mA, the bias is 12mA, the span is 8 (=20-12)mA, and the bias/span ratio
is thus 12/8=3/2. This is six times the abovementioned ratio of 1/4 and is accommodated by selecting a model with
which the class index is multiplied by six; for example, if the class index is 0.25, 0.25X6 = class 1.5.
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Transducers

|:| Power, Instrumentation and Peripheral

Products list

@®Power transducers

unbalanced loads

phase discrimination

Series K Series H Series S Series
fOrrn . . Constant voltage/ . Constant voltage/ .
Product name Fixed load Operation method Operation method Operation method
constant current constant current
Average value Approximate effective Effective value

Current (p.112) T-51KAA o T-51HAA o T-101SAA .

rectification value rectification computation
Saturated power Average value Approximate effective
T-51KSS o T-51HSS o — —
(p.113) rectification value rectification
Average value Approximate effective Effective value

Voltage (p.114) T-51KAV e T-51HAV L T-101SAV )
rectification value rectification computation
. Time division Time division

Active power (p.116) — — T-101HW o T-101SW o
multiplication multiplication
. Time division Time division

Reactive power (p.118) — — T-101HVAR o T-101SVAR o
multiplication multiplication

3-phase o
. — = T-101HPA Phase discrimination — =
Phase angle |balanced circuit
(p.120) 3-phase Positive phase detection Positive phase detection
— — T-101HPA (V) T-101SPA (U) phase discrimination

(integration type)

Power factor 3-phase Positive phase detection Positive phase detection
— = T-101HPF (V) . T-101SPF (U) )
(p.122) unbalanced loads power factor correction power factor computation
Quartz oscillation
Frequency (p.124) — — T-51HF One-shot T-101SF .
frequency division
Voltage phase
Voltage phase angle (p.125) — — — — T-101SY

discrimination

Model Name Configuration

@®Power transducers

T

@Instrumentation/Peripheral transducers

T 51 DL

51 AA

+ Outer shape + Accuracy - output * Product name + Outer shape
Code Width size Code | Accuracy Output Code Product name Code Width size
51 50mm P Fixed-load voltage AA | Current 51 50mm
x x
a Ordinary | Fixed-load current SS Current (saturated power) 3
101 100mm - class | Constant voltage AV Voltage 101 100mm
Constant current w Active power
5 Precision | Constant voltage VAR | Reactive power
class | Constant current PA Phase angle (3-phase balanced circuit)
PA(U) | Phase angle (3-phase unbalanced loads)
— Mitsubishi Electric transducers Mitsubishi Electric
PF(U) | Power factor (3-phase unbalanced loads)
transducers
F Frequency
SY Voltage phase angle




Transducers (Single Function)

@Instrumentation transducers @®Peripheral transducers
Product name Model name Product name Model name
AC current demand
DC level (p.126) T-51DL T-101HAA (DS)

(moderate time interval) (p.138)
DC 127 T-51DR AC voltage demand TA01HAV (DS
stz (20 ) (moderate time interval) (p.139) i (0S)

Current transducer with power

Isolator (p.128) T-101IS flow detection (p.140) T-101HAA (D)
High-speed isolator (p.129) | T-101ISQ Leakage current (p.142) | T-51LG
Limiter (p.130) T-51LM with bUi"'i.n T-51LGF
low-pass filter
Adder (p.131) T-101AD Voltage drop detector (p.146) | T-101VDL
R@??ZT.Z:S? T51TP Voltage rise detector (p.146) | -101VDH y
Temperatre Res('iz;alztc:d;’“'b T-101TPZ Filter (p.147) T-51FA %
o
e :
Thz;zz;::;‘)p'e T101TCZ
First-order lag (p.136) T-51DS
* Product name (instrumentation) * Product name (peripheral)
Code Product name Code Product name
DL DC level HAA (DS) | AC current demand (moderate time interval)
DR DC reverse HAV (DS) | AC voltage demand (moderate time interval)
IS Isolator HAA (D) Current transducer with power flow detection
IsQ High-speed isolator LG Leakage current
LM Limiter LGF Leakage current (with built-in low-pass filter)
AD Adder VDL Voltage drop detector
TP Temperature (resistance bulb) [non-isolated] VDH Voltage rise detector
TPZ Temperature (resistance bulb) [isolated] FA Filter
TC Temperature (thermocouple) [non-isolated]
TCZ | Temperature (thermocouple) [isolated]
DS First-order lag
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|:| Current Transducers [Insulated]

T-51/T-101 Series

T-51HAA T-101SAA
= - -
S| Model |Accuracy Input (AC) Output (DC) Ripple/ | consumption|  Auxiliary power ; Delivery
2 ) Response VA | Weight period
| e (9%) | Current | Frequency Voltage or current and load speed supply classification
OT-51KAA (*1)
1mA : specify 5kQ or less 5% P-P
A : i or less
T51KAA | 05 | % | 50and 60Hz SmA : specify 1kQ or less 0.4 — 0.4kg o
1A 100mV : specify 50kQ or more 1s
1V : specify 50kQ or more or less
5V : specify 50kQ or more
1% P-P
A ®T-51HAA, -101SAA o:less 110VAC ' %
x
& |T-51HAA | 0.5 1A 50 and 60Hz 1mA: 0 ~ 5kQ 1s 0.1 50 and 60Hz 0.4kg O
5mA: 0 ~ 1kQ Consumption VA: 3
or less
4~20mA : 0~-600Q2
100mV : 5kQ ~
1V : BkQ ~ o
1% P-P
A 5V : 5kQ ~ oo O:Iess 110VAC "2 %
T-101SAA | 0.25 1A 50Hz or 60Hz 10V : 10kQ ~ oo 05s 0.1 50 and 60Hz 0.6kg A
1~5V : 5KQ ~ o : Consumption VA: 3
or less
*1 The load resistance connected to T-51KAA is fixed. In the case of current output, please specify a  Delivery period classification
resistance value no more than that shown in the table above; specify a resistance value no less than that ©Standard | OQuasi-standard | ASpecial
shown in the table above ir'1 the case of voI.tagfa output. Symbol product product product
2 Error may occur when the |.nput wavef?rm 1 dlsto.rted. . Reference delivery period| Immediate defivery | Within 20 days | 21 to 60 days
For example, when the third harmonic content is 15%, the error is approx. £5% for T-51KAA, +2% for
T-51HAA and +0.2% for T-101SAA.
BManufacturable range HInput/Output relationships
mA V mA V
T-51KAA T-51HAA T-101SAA 15 20 5
Input 0.1~7.5A 0.1~5A 1 l
outout 0.1-5mA 0.1-20mA £ 0525 g 188
utpu 50mV~5V 50mV~10V g g
Auxiliary| AC _ 100, 105, 110, 115, 120V 00 4 1
power 200, 210, 220, 230, 240V 5 @ 9 @
suppl 0 0.5 1 0 0.5 1
PPY |DC — 24V,100~120V [ 24V10% % B g A & e s A
The voltage tolerance of a 24VDC auxiliary power supply is +10%. AC input — AC input —
The voltage tolerance of a 100~120VDC auxiliary power supply is %32 %.
BConnection diagrams (Refer to p.156 for outer dimensions.)
Output Output Output
i i !
23 ey 23
OUTPUT = OUTPUT = OUTPUT -
A = A = MaMs A = Ma Ms
> ¢ > ¢ ? > ¢ ? ?
I
Aucxiliary power supply 1
) Note 1 L Note 1 Auxiliary power supply
Load Load Load
CT CT CT
Fig. 1 T-51KAA Fig. 2 T-51HAA Fig. 3 T-101SAA

Note 1. For low-voltage circuits, grounding of the secondary side of the current transformer is unnecessary.

BOrdering method

Input

Output

O K Series Model name e o= Load resistance Number of units
T-51KAA 5A 0-1mA 5kQ 15
° g ger_ies Model name o Frequency o= Auriliary power supply Number of units
eries T51HAA 5A 4-20mA 110VAC 20

T— Specify in the case of S Series.




|:| Current Transducers (Saturated Power) [Insulated]

T-51/T-101 Series

Suited for motor circuits, heater circuits and other circuits in which an overcurrent flows during

startup.
When combined with a needle indicator, an indicator with the scale expanded three-fold is realized.
T-51HSS
= Input (AC Output (DC Ripple/ i il Delivery
° Model |Accuracy put (AC) put (DC) Response COHSL\J/HA'\ptIOI‘\ Auxiliary T)ower Weight period
5| hame (ade) | current Frequency Voltage or current and load speed supply classification
OT-51KSS (*1) . 59% P-P
0~5-15A 0~0.8~(1)mA : specify 5kQ or less
T-51KSS | 0.5 50 and 60Hz or less 0.4 — 0.4kg @)
0~1-3A 0~4~(5)V : specify 50kQ °
~4~(5)V : specify or less
or less
3
fin]
O®T-51HSS 1% P-P .
0~5~15A 0~0.8~(1)mA : 0~5kQ or less 110VAC s %
T-51HSS | 0.5 50 and 60Hz 4~16~(20)mA : 0~600Q 1s 0.1 50 and 60Hz 0.4kg O
0~1~3A 0~4~(5)V : 5kQ~oo Consumption VA: 3
or less
0~8~(10)V : 10kQ~oo
*1 The load resistance connected to T-51KSS is fixed. In the case of current output, please specify a  Delivery period classification
resistance value no more than that shown in the table above; specify a resistance value no less than that ©Standard [ OQuask-standard | ASpecial
shown in the table above in the case of voltage output. Dzl product |  product product
2 Models with 2- to 5-times e.xpanded satura'ted'power can also be manufactured. Rl el e Immediate delvery | Within 20 days | 21 to 60 days
*3  Error may occur when the input waveform is distorted.
For example, when the third harmonic content is 15%, the error is approx. £5% for T-51KSS and +2% for
T-51HSS.
*4  The tolerance of the maximum saturated power is within £10% (% in respect to saturated power value).
BManufacturable range EInput/Output relationships
mA V mA
T-51KSS T-51HSS M ®) (20)
08 4 16
Input 0.1~7.5A 0.1~5A ! !
Output | Only specifications in the table above 0.1~20mA 50mV~10V %‘ 0.4 2 %‘L e
Auxiliary| AC _ 100, 105, 110, 115, 120V _,, % Q 9
power 200, 210, 220, 230, 240V 4
supply _ B 0 0 f 0 {
bC 24V, 100~120vV 0 05 1 "3 0o 05 1 " A
The voltage tolerance of a 24VDC auxiliary power supply is +10%. vooz28 8 15 CHE 15
The voltage tolerance of a 100~120VDC auxiliary power supply is 1 %. AC input = AC input =
BConnection diagrams (Refer to p.156 for outer dimensions.)
Output Output
ln e
'YX} XY}
+ -+ + -+
A £ A + MaMe
o0 00
[
Auxiliary power supply
1 Note 1 L Note 1
Load Load
CT
Fig. 1 T-51KSS Fig. 2 T-51HSS

Note 1. For low-voltage circuits, grounding of the secondary side of the current transformer is unnecessary.

BOrdering method

@ K Series

@ H Series

T— Specify three values for the output.

Model name oot e — Load resistance Number of units
T-51KSS 0-5-15A 0-0.8-1mA 3kQ 10

Model name e e Auxiiary power supply Number of units
T-51HSS 0-5-15A 4-16-20mA 110VAC 20
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|:| Voltage Transducers [Insulated]

T-51/T-101 Series

= - -
£ | Model |Accuracy Input (AC) Output (DC) Ripple/ | consumption|  Auxiliary power : Delivery
2 ) Response VA | Weight period
g | name (92%8) | voltage | Frequency Voltage or current and load speed Sy classification
OT-51KAV (*1)
1mA : specify 5kQ or less 5% P-P
150V : i
T51KAV | 05 50 and 60Hz SmA : specify 1kQ or less orless 14 — 0.4kg o
300V 100mV : specify 50kQ or more 1s
1V : specify 50kQ2 or more or less
5V : specify 50k or more
[
@
o
3
T
(7]
c
S
(=
1% P-P oo
x 150V or less 150V : 0.4 110VAC s %
& |T51HAV | 0.5 50 and 60Hz 50 and 60Hz 0.4kg O
300V 1s 300V :0.8 Consumption VA: 3
®T-51HAV, T-101SAV or less P '
1mA: 0 ~ 5kQ
5mA: 0~ 1kQ
4~20mA : 0~600Q2
100mV : 5kQ ~ e
1V : BkQ ~
5V : BkQ ~
10V : 10kQ ~ oo
~5V: ~ o0 1% P-P
1-8V:: 5k ° _ 110VAC " %
150V or less 150V :0.4
T-101SAV | 0.25 50Hz or 60Hz 50 and 60Hz 0.6kg A
300V 0.5s 300V :0.8 .
Consumption VA: 3
or less
*1 The load resistance connected to T-51KAV is fixed. In the case of current output, please specify a  Delivery period classification
resistance value no more than that shown in the table above; specify a resistance value no less than that ©Standard | OQuasi-standard | ASpecial
shown in the table above ir'1 the case of voI.tagg output. Symbol product product product
2 Emor may ocour when the input waveform is distorted. Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
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For example, when the third harmonic content is 15%, the error is approx. £5% for T-51KAV, +2% for

T-51HAV and £0.2% for T-101SAV.




BEManufacturable range

T-51KAV T-51HAV T-101SAV
Input 50~300V
0.1~5mA 0.1~20mA
Output 50mV~5V 50mV~10V
Auxiliary| oc . 100, 105, 110, 115, 120V,
power 200, 210, 220, 230, 240V
supply | pc — 24V, 100~120V 24V+10%

The voltage tolerance of a 24VDC auxiliary power supply is +10%.
The voltage tolerance of a 100~120VDC auxiliary power supply is *3; %.

EInput/Output relationships

mA V mA V
1 5 20 5
t i
= 5
£ 0525 g3
o [s]
o )
a a
4 1
CaC 0 75 150 RO 0 75 150 v
0 150 300 0 150 300
AC input — AC input —
BConnection diagrams (Refer to p.156 for outer dimensions.)
Output Output Output
N N i
el 3% s
Vo V + MaMs Vot Ma Mg
hd hd ?? ??
h o s
Auxiliary power supply 1 o
VT Note 1 VT Note 1 VT Note 1 Auxiliary power supply
Load Load ] Load
Fig. 1 T-51KAV Fig. 2 T-51HAV Fig. 3 T-101SAV

Note 1. For low-voltage circuits, grounding of the secondary side of the instrument voltage transformer is unnecessary.

BOrdering method

@K Series

@ H Series
S Series

T— Specify in the case of S Series.

Model name v';f:g'e vOuagZu;f';L,,em Load resistance Number of units
T-51KAV 150V 0-5V 50kQ 10

Model name Vormos Frequency e — Auxiliary power supply Number of units
T-101SAV 150V 60Hz 4-20mA 110VAC 10
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|:| Active Power Transducers [Insulated]

T-51/T-101 Series

& Model |B® Input (AC) Output (DC) Ripple/ | Consumption VA | Auxiliary ; Delivery
= 3 B Bhase] Response power Weight period
g | name | s Voltage | Current |Inherentacivepower (P0)| Frequency || Voltage or currentand load | speed  |Current circuit|Voltage circuit| ~ supply classification
° 5A | 0.25-0.6kW
; 110V 0.6
N 1A 0.05~0.12kW
@ ) 0.2
= 5A | 0.5~1.2kW TmA : 0~5kQ
= 220V 1.2
T 1A | 0.1~0.24kW 5mA : 0~1kQ
L
3 5A 0.5~1.2kW I10.1 |Po-P10.3
g 100/200V 4~20mA : 0~600Q
:S__ 1A 0.1~0.24kW rou PP I20.1 |Po-P20.3 110VAC
b P-
o 5A | 0.5-1.2kW 50 and 100mV: 5k€~eo or less P1-P20.3| %
T101HW| 05| £ | 110V o0tz I10.1 50and60Hz | 0-6kg o
& 1A | 0.1~0.24kW 1V £ BkQmco 0.5s P2-P30.3 .
° : Consumption
@ or less
el 5A 1.0~2.4kW P1-P20.6 VA:3
(?)- 220V 5V : 5kQ~co I130.1
1A 0.2~0.48kW P2-P30.6
o | 110 5A | 0.5-1.2kW 10V 10k€2~e Po-P10.2
< 1A 0.1~0.24kW 1~5V : 5kQ~oo Po-P30.2
2 120.2
el 5A 0.86~2.07kW Po-P10.3
09_’- 110/190V I30.1
9 1A | 0.17~0.40kW Po-P30.3
o
M
° 5A | 0.25~0.6kW
s | 1oV 0.6
& 1A 0.05~0.12kW
2 . 0.2
ki 5A | 0.5~1.2kwW 1TmA : 0~5kQ
@ 220V 1.2
T 1A | 0.1~0.24kW 5mA : 0~1kQ
;%: 5A 0.5~1.2kW 11 0.1 |Po-P10.3
2 |100/200V 4~20mA : 0~600Q
£ 1A | 0.1~0.24kW 120.1 |Po-P20.3
& 1% P-P 112VAO
0 5A | 0.5~1.2kW 50Hz of 100mV : 5ke2~eo or less P1-P20.3| %
T-101SW |0.25| = 110V 1101 50and 60Hz | 0.6kg A
: 1A | 0.1~0.24kW 60Hz 0.5s P2-P30.3
@ s 1V 2 5kQ~eo 2-730-3 | Gonsumption
o or less
8 5A | 1.0~2.4kW P1-P20.6| VA3
5;- 220V 5V : 5kQ~eo 130.1
1A 0.2~0.48kW P2-P30.6
o | 110 5A | 0.5-1.2kW 10V - 10KkQ~eo Po-P10.2
§ \/773/1 10V 11 0.1
it 1A | 0.1-0.24kW 1-5V - 5kQmco Po-P30.2
@ 120.2
el 5A 0.86~2.07kW Po-P10.3
(?)- 110/190V I130.1
1A | 0.17~0.40kW Po-P30.3
Delivery period classification
©Standard [OQuask-standard | ASpecial
Symbol
BManufacturable range product | product product
Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days
T-101HW T-101SW *1  Please specify an inherent active power value for the transducer (i.e., input rating of the
active power transducer) within the range in the table above.
Input | Within the range of the inherent active power (Po) in the table above *1 | *2  The manufacturable range for bidirectional current output is +0.1~+5mA.
Output 0.1~20mA 50mV~10V *2 Positive/negative bidirectional output models for positive/negative bidirectional inputs
Auxiliary | AG 100, 105, 110, 115, 120V ,, accompanying power flow and positive direction output-only models can also be
power 200, 210, 220, 230, 240V *° ° manufactured.
supply [pG 24V, 100~120V \ 24V+10% (Example) Input Output
The voltage tolerance of a 24VDC auxiliary power supply is +10%. -1TkW~0~1kW | -1~0~1mA | 0~0.5~1mA
The voltage tolerance of a 100~120VDC auxiliary power supply is 2 %. -5-0~5V 4~12~20mA
0~50~100mV
0~2.5~5V




W“Inherent active power” of active power transducers

is within the range of the table on the left.
In the case of positive/negative bidirectional input, calculate using the larger of the positive or negative active powers.

An active power transducer can be manufactured if the transducer’s inherent active power (Pn

_ primary-side active power (kW)

VT ratio X CT ratio

* The primary-side active power (kW) mentioned here is not the full-load active power based on the VT-CT rating. It refers to the active power value kW (i.e.,

primary-side active power value corresponding to the rated output value) to be controlled according to the load state (e.g., light load). (equivalent to the scale of

the indicator)

Hinherent active power value calculation example

In the case of a 3-phase, 3-wire, VT 6600/110V, CT 200/5A arrangement with the primary side power being 2000kW:

Transducer inherent active power P, = prlmary-sme. active pov.ver (kW) = 2000kW =0.833 (kW)
0 VT ratio X CT ratio 6600/110 X 200/5
HInput/Output relationships
mA V mA V mA V mA V
1 5 20 5 1 5 20
t t 1 1
= = 5 =
g 0525 ER £ 00 g ”
o o o [s]
o 9] ) o
a a a a
4 1 4
0 0 0 0 -1 -5 0
0 500 1000W 0 500 1000W -1000 0 1000W -1000 0 1000W
AC input — AC input — AC input — AC input —
B Connection diagrams (Refer to p.156 for outer dimensions.)
Output Output Output Output »
Auxiliary power
||ﬂr ||r*|r ||r*|r |||jr Fsupply
IXX) IXX) IXX) IXX) .o
+ -+ + -+ + -+ + -+ Ma Ms
outeuT outPUT ourPUT outPuT
+ + + o+ + o+ + 4+
P P C Ma Me P1 Po P2 C1 C1 C2 C2Ma Ms P1 P2 P3 Ci Ci1 Cs CaMa Ms P1 Po Ps C1 Ci1 Cz2 C2 Cs Cs
LN J LN J ?? 2 000000 > 900000 900000
Note 1.[ & - |_ " Note 1.[ & " Note 1 [
VT & Auxiliary power Auxiliary power VT ¥ Auxiliary power VT ¥
supply supply "] supply ’1
2 3 3
Load 0 il Load 2 il Load 2 G
CT  Load
1 1 1
CcT 0— CT
Fig. 1 T-101HW 1P2W Fig.2 T-101HW 1P3W Fig. 3 T-101HW 3P3W Fig. 4 T-101HW 3P4W
T-101SW 1P2W T-101SW 1P3W T-101SW 3P3W T-101SW 3P4W

BOrdering method

Note 1. For low-voltage circuits, grounding of the secondary side of the instrument voltage transfomer and current transformer is unnecessary.

Input

Model name Phase-wire. | Voltage

Current

Frequency

Transducer inherent
active power value

Output
Voltage or current

Auxiliary power supply|

Number of units

T-101HW 3P3W ‘ 110V

5

A

1000W

0-5V

110VAC

3

T— In the case of a 3-phase, 4-wire unit,

please specify the phase
voltage and line voltage.

/L Although manufacturing will be performed even when specified in kW units,
the specifications will be converted to W units on the rating nameplate.

Please specify in the case of S Series.

slaanpsuel]
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|:| Reactive Power Transducers

T-51/T-101 Series

T-101HVAR
| Model |ET Input (AC) Output (DC) Ripple/ | Consumption VA | Auxiliary | Delhery
= 3 S forasel Response power |Weight| period
g | name |82 "% Voltage | Current | Inherentacive pover (Qo) | Frequency|| Voltage or current and load | speed  |Current circuit|Voltage circuit]  supply dlassifcation
5A | 0.5 ~1.2kvar P1-P20.3
110V
o 11 0.1
E 1A | 0.1 ~0.24kvar P2-P30.3
(82}
o I120.2
8
=% 5A 1.0 ~2.4kvar P1-P20.6
™ 290V —1~0~1mA : 0~5kQ 13 0.1
g 1% P-P P2-P30.6 110VAC
2-r30.
8 1A | 0.2 ~0.48kvar —5~0~5MA : 0~1kQ or less 5%
5 50 and
< T-101HVAR| 0.5 60Hz 50 and 60Hz | 0.6kg O
= 5A | 0.5~1.2kvar —100~0~100mV : 5kQ~co 0.5s P1-P20.3 Consumption
1104 40v or less VA: 3
o | V3 ~1~0~1V : 5kQ~oo 110.1
E 1A | 0.1 ~0.24kvar P2-P30.3
<
® ~5~0~5V : 5kQ~co 1202
©
& 5A | 0.86~2.07kvar P1-P20.5
@ —10~0~10V : 10kQ~co I130.1
110/190V
1A | 0.17~0.40kvar 0~0.5~1mA : 0~5kQ P2-P30.5
3
@
5A | 0.5 ~1.2kvar 0~2.5~5mA : 0~1kQ P1-P20.3
110V
o 4~12~20mA : 0~600Q I1 0.1
E 1A | 0.1 ~0.24kvar P2-P30.3
[se]
o 0~50~100mV : 5kQ~co I120.2
©
s 5A | 1.0 ~2.4kvar P1-P20.6
™ 290V 0~0.5~1V : 5kQ~co I3 0.1
1% P-P P2-P30.6 110VAC
2-r30.
1A | 0.2 ~0.48kvar y 0~2.5~5V : BkQ~oo or less 2%
T-101SVAR|0.25 5?)rz 50and60Hz | 0.6kg | A
5A | 0.5 ~1.2kvar 60Hz 0~5~10V : 10k€a~co 0.5s P1-P20.3 Consumption
1104 40v or less VA: 3
o | V3 1~8~5V : 5kQn~oo 110.1
E 1A | 0.1 ~0.24kvar P2-P30.3
<
% I120.2
s 5A | 0.86~2.07kvar P1-P20.5
® 13 0.1
110/190V
1A | 0.17~0.40kvar P2-P30.5
Delivery period classification
©Standard [OQuask-standard | ASpecial
Symbol
BEManufacturable range product | produt product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

T-101HVAR T-101SVAR

Input Within the range of the inherent reactive power (Qo) in the table above. *1

Output 0.1~20mA, 50mV~10V *2
Auiiary] Ac 100, 105, 110,115, 120V,
power 200, 210, 220, 230, 240V
supply | pc 24V, 100-120V \ 24V+10%

The voltage tolerance of a 24VDC auxiliary power supply is £10%.
The voltage tolerance of a 100~120VDC auxiliary power supply is 73 %.
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*1  Please specify the inherent reactive power value of the transducer within the range in the table above.
The reactive power transducer has bidirectional inputs for lead (LEAD) and lag (LAG) of the phase.

*2  The manufacturable range for a bidirectional current output is £0.1~5mA.
Unidirectional input and unidirectional output for the lag side (LAG) or the lead side (LEAD) can also be manufactured.

Please specify LAG or LEAD.
(Example) Input Output
LAG O~1kvar 0~1mA
4~20mA
LEAD O~1kvar 0~100mV
0~5V




[Insulated]

W“Inherent reactive power” of reactive power transducers

_ primary-side reactive power (kvar) \
a VT ratio X CT ratio /

A reactive power transducer can be manufactured if the transducer inherent reactive power (Qo

is within the range of the table on the left.
In the case of bidirectional input, calculate using the larger of the lag or lead reactive powers.

* The primary-side reactive power (kvar) mentioned here is not the full-load reactive power based on the VT-CT rating. It refers to the reactive power value kvar

(primary-side reactive power value equivalent to the rated output value) to be controlled according to the power factor.

HInherent reactive power value calculation example
In the case of a 3-phase, 3-wire, VT 6600/110V, CT 200/5A arrangement with the primary-side reactive power being 1200kvar:

. . primary-side reactive power (kvar) 1200kvar
Transducer inherent reactive power Q_ = = = 0.500 (kvar
P J VT ratio X CT ratio 6600/110 X 200/5 (kvar)
HInput/Output relationships
mA V mA V mA V mA V
15 20 5 15 20 5
t t 1 1
5 5 12 3 2 3123
% 0525 -g -(_% 00 -§
o 3} 3} 3]
a a a o
4 1 4 1
00 00 1 5 00
0 500 1000var 0 500 1000var 1000 0 1000var 1000 0 1000var
LEAD LAG LEAD LAG
AC input — AC input — AC input — AC input —
BConnection diagrams (Refer to p.156 for outer dimensions.)
Output " Output »
| | n Auxiliary power | | n Auxiliary power
supply suppl
YY) 'EY) gl
+ -+ Ma Ms + -+ M Ms
OuTPUT ouTPUT
+ + + o+
P1 P2 P3 C1 C1 Cz C2 C3 Cs P1 P2 P3 C1 C1Cz C2Cs Cs
> ¢ > > ? (X N J
Note 1 Note 1 ¢
VT m,-—.l VT nl:lF
Z CT 2 CT
1 Load 1 CT Load
CT CT
0
Fig. 1 T-101HVAR 3P3W Fig. 2 T-101HVAR 3P4W
T-101SVAR 3P3W T-101SVAR 3P4W
*3 In the case of unidirectional input, the lag side (LAG) is the reactive power unless particularly specified.
*4 A CT must be inserted and used in the current circuit because reactive power transducers are three-current systems.
*5 Operation will be abnormal when the input of the three-phase circuit is a negative-phase sequence.
Note 1. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
BOrdering method
Model name Frasewis | Voksgs | Gumew reactive power value Frequency Votags ox mient Auierypoversupplyl | Number of units
T-101HVAR 3P3W 110V 5A LEAD1000-0-LAG1000var 60Hz —5-0-5V 110VAC 3

/L In the case of 3-phase, 4-wire, /L Please specify in the case of S Series.

please specify the phase
voltage and line voltage.

tAIthough manufacturing will be performed even when specified in kvar units,
the specifications will be converted to var units on the rating nameplate.

slaanpsuel]
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Transducers

|:| Phase Angle Transducers [Insulated]

T-51/T-101 Series

T-101HPA (U)

&| Model |E@ Input (AC) Output (DC) Ripple/ | Consumption VA | Auxiliary : Delivery
2 3 © R Response power Weight period
g name 22| wire | Voltage | Current |Phase angle| Frequency || Voltage or current and load speed |Current circuit|Voltage circuit] ~ Supply classification
3 5A
‘©
3 110V 0.3
e LEAD 60° 1% P-P
& 1A 2 |
- ] o 50 and or less
T-101HPA ® ? 60Hz s 0.1 0.6kg o
=
) 5A LAG 60° or less
% 220V 0.6
i‘l 1A —1~0~1mA : 0~5kQ
@
g 5A —5~0~5mA : 0~1kQ
el
§ 110V 0.3 110VAC
§ 1A —-100~0~100mV : 5kQ~co 104 09,
s 50 and 60Hz
[ .
H 5A —1~0~1V : 5kQ~co 1301 Consumption
S | 220v LEAD 60° 06 VA:3
0 9 -
£ 1A ! —5~0~5V : 5kQ~co 1% P-P
Iy 50Hz or or less
T101HPA (U) 0° 0.6kg o)
60Hz 1s
5A 1 —10~0~10V : 10kQ~c0
110 or less
o |3 110V LAG 60° 1101 | 03
3 1A 0~0.5~1mA : 0~5kQ
< <
9] © I120.1
& 3
S 5A 0~2.5~5mA : 0~1kQ
“ 1110190V 1301 | 05
1A 4~12~20mA : 0~600Q
@
g 5A 0~50~100mV : 5kQ~o0
B | 110V 03
5 1A 0~0.5~1V : 5kQ~oo 110.1
2
=2
£ 5A 0~2.5-5V : 5kQ~eo I30.1
e | 220v LEAD 60° 0.6 110VAC
°, -
g 1A l 0-5-10V : 10kQ~ea | 2 PP oo,
) 50Hz or or less
T01SPA() | 1. 0° 50and 60Hz | 0.6kg A
60Hz 1s ,
5A 1 1~3~5V : 5kQ~oco Consumption
110 or less )
o |y3 Mo LAG 60° 1101 | 03 VA:3
Z 1A
<
@ 1202
2
5 5A
“ 1110190V 1301 | 05
1A
Delivery period classification
©Standard | OQuasi-standard | ASpecial
Symbol
BMManufacturable range UG || R sl
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
T-101HPA,
T-101HPA (U) T-101SPA (U) *1 The error increases when the input current decreaes.
@®T-101HPA ...1/5 of the rated current or less
Input As indicated in the table above. *1 @T-101HPA(U) ... 1/5 of the rated current or less
Output 0.1~20mA, 50mV~10V *2 @T-101SPA(U) ...1/10 of the rated current or less
Auxiliary| AG 100, 105, 110, 115, 120V *2 The manufacturable range for a bidirectional current output is £0.1~+5mA.
power 200, 210, 220, 230, 240V * %
supply | pg 24V, 100~120V 24V+10%

The voltage tolerance of a 24VDC auxiliary power supply is £10%.

The voltage tolerance of a 100~120VDC auxiliary power supply is ‘2 %.



EInput/Output relationships

DC output —
o
o

DC output —

LEAD
AC inp!

60°
LAG
ut —

mA V
15
0525
0 0
60° 0° 60°
LEAD LAG
AC input —

mA V
20 5
1
:a 12 3
=1
o
(6}
a
4 1
0 0
60° 0° 60°
LEAD LAG
AC input —

BConnection diagrams (Refer to p.156 for outer dimensions.)

(for balanced circuits)

Output Output
Al !
XY} XY}
+ -+ + -+
ourPUT uTPUT
P2 P3 Ci C1 Ma Me P1 P3 é: C1Cs C3Ma Ms
9000 ? ? > 2004 ’
Note 1 [ |l_ » Note 1 [ |£ "
T Auxiliary power VT % Auxiliary power
‘°‘l supply ‘.] supply
3 3 S
2 Load 2 T oad
1 1
CcT CcT
Fig. 1 T-101HPA 3P3W Fig.2 T-101HPA (U) 3P3W
T-101SPA (U) 3P3W

(for unbalanced loads)

Output Auxiliary power
| l n |—supply

[ X N Xl
Note 1 [ I
VT
g CT
q CT  Load
0 I
Fig. 3 T-101HPA (U) 3P4W

T-101SPA (U) 3P4W
(for unbalanced loads)

*3 When only the auxiliary power supply is applied, a value close to a phase angle of 0° (power factor of 1) is output.
*4 Use a transducer “for unbalanced loads” if there is a possibility for the 3-phase load to become unbalanced.
*5 With transducers for both balanced circuits and unbalanced loads, an error may occur when the 3-phase voltage becomes unbalanced.

*6 Operation will be abnormal when the input is a negative-phase sequence.

Note 1.

BOrdering method

For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

Input

Frequency

Model name

Phase-wire |

Voltage | Current |

Phase angle

Output

Voltage or current

[Auxiliary power supplyf

Number of units

T101HPA (U)

3P3W

110V

5A LEAD60°-0-LAG60°

60Hz

4-12-20mA

110VAC

/L In the case of 3-phase, 4-wire models,

please specify the phase
voltage and line voltage.

L Please specify in the case of HPA(U) and SPA(U).

slaanpsuel]
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Transducers

123

|:| Power Factor Transducers

T-51/T-101 Series

T-101HPF (U)

® - Input (AC) Output (DC) -9 Consumption VA - § s
g ) = 3 DB = = - £ |85
2 | Model name |5 ® 3 ° S z Voltage or current and load 28 0 =] g | Auxiliary 2 =2
3 =) E'E Voltage £ Power factor | Frequency g T8 E2 5_3, powersupply | = 2 §
< T o 2 Output SGN| 3% | £ 2c
5A
—1~0~1mA : 0~5kQ
o | 110V 0.3
H —5~0~5mA : 0~1kQ
; 1A
2 —100~0~100mV : 5kQ~co 1101
@ ~1~0~1V : 5kQ~eo I30.1
s 5A
T —5~0~5V : 5kQ~c0
® 220V LEAD LAG o 0.6 110VAC
50H ~10~0~10V : 10kQ~co 1% P-P .
1A | 0.5~1~0.5 z 109
0~0.5~1mA : 0~5kQ or less 0.6
T-101HPF (U) | 3.0 or 3 - 50 and 60Hz O
0~2.5~5mA : 0~1kQ 1s ) kg
5A | LEAD LAG H Consumption
110 60Hz 4~12~20mA : 0~600Q or less
[} f/nov 0~1~0 0.3 VA: 3
5 | V8 0~50~100mV : 5kQ~e0
; 1A 1101
< 0~0.5~1V : 5kQ~oo
@ 1201 —
© 0~2.5~5V : 5kQ~co
S 5A 130.1
D 0~5~10V : 10kQ~c0
© |110/190V 05
1~3~5V : 5kQ~co
1A
3
03] 0~—1/1~0V : 5kQ~co
5A 1| 0~—5/5~0V : 5kQ~co -
o 110V R ilrlpyt,LEA,D,O:1~p,l‘AG, O,nI,Y), 1 0.3
H 1A 0~1~0mA : 0~5kQ vt
) 2 4~20~4mA : 0~600Q LAG I10.1
Q " 5v —
@ (input LEAD 0~1~0 LAG only) | g sy 13 0.1
5 5A [ it ---
7 —1~0~1mA : 0~5kQ
[sp)
220V LEAD LAG 5 0-5mA - 0-1kO) 1% P-p 06| 110VAC
1A | 05-1~05 | 50Hz ~100~0~100MV : 5kQ~co or less R P
T-101SPF (U) | 2.0 or =1~0~1V : 5kQ~oo Is 50 and 60Hz k‘ A
~5~0~5V : 5kQ~oo : 9
o 5A | LEAD LAG 60Hz —10-0~10V - 10KQmoo or less Consumption
o \/—T/HOV 0~1~0 3 0~0.5~1mA : 0~5kQ _ 0.3 VA: 3
3 1A 0~2.5~5mA : 0~1kQ 11 0.1
b 4~12~20mA : 0~600Q
2 0~50-100mV : 5kQ~eo 1202
5 5A 0~0.5~1V : 5kQ~co 150.1
© 1110/190V 0~2.5~5V : 5kQ~oo 05
1A 0~5~10V : 10kQ~c0
1~3~5V : BkQ~co
Delivery period classification
BEManufacturable range P O Standard |OQuasistandard | ASpecial
mbo
Y product product product
T-101HPF (U) T-101SPF (U) Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days
Input As indicated in the table above *1 *1  The error increases when the input current decreases.
Output 0.1~20mA, 50mV~10V *2 ®T-101HPF(U) ...1/5 of the rated current or less
Auxiiary] ac 100, 105, 110, 115, 120V . O®T-101SPF(U) ... 1/10 of the rateFi .currclent or less .
power 200, 210, 220, 230, 240V 5 ° 2 The manufa(.:t'ura'ble range for a bidirectional current output is £0.1~+5mA.
supply [pc 24V, 100~120V 24V+10% Output specifications
— - @®As indicated in the “Input/Output relationships,” the outputs of a power factor
The voltage tolerance of a 24VDC auxiliary power supply is £10%. . .
The voltage tolerance of a 100~120VDC auxiliary power supply s & % transducer include an output (Output) proportional to the power factor and a
= lead/lag distinguishing output (SGN). The output characteristics are classified
according to characteristics 1 to 3 (only the model with the characteristic of 3 is
manufactured as the T-101HPF(U)).
OSGN output
In the case of phase lag ... 5V+0.5V, 2mA (Source: output current)
In the case of phase lead ... 1V max, 5mA (Sink: input current)
*3  When only auxiliary power supply is applied, a power factor close to 1 is output.
*4  An error may occur when the 3-phase voltage becomes unbalanced.
*5  Operation will be abnormal when the input is a negative-phase sequence.



(for Unbalanced Loads) [Insulated]

HInput/Output relationships

Characteristic 1 Characteristic 2 The characteristic 2 model is
manufactured only for current
vV Vv The two outputs shown below are output output Y
5 1 X .
simultaneously. ma ma
! 120
2 5V+0.5V
20 o0 1 1
S 2 3
8 3 3
5 - 8 8
0 1 0 oo 4 O {Vmax
LEAD LAG
) 0 1 0 0 1 0
AC input (power factor) LEAD LAG LEAD LAG
The characteristic 1 model is manufactured only for voltage output. AC input (power factor) AC input (power factor)
. -
Characteristic 3 mA Vv mA Vv mA Vv S
5 1.5 20 5 7
@®Power factor LEAD 0~1~LAG 0 ' ' ' 2
= = = [7)
3 2 312 3 [+]
50 0 505 25 5 )
o =} =}
[3) o 3]
e e Q4 4
1 5 0o o 0
0 1 0 0 1 0 0 1
LEAD LAG LEAD LAG LEAD LAG
AC input (power factor) AC input (power factor) AC input (power factor)
mA V mA V mA V
@®Power factor LEAD 0.5~1~LAG 0.5 1 5 15 20 5
t t t
3 3 312 3
50 0 505 25 5
o o o
[3) 5] [5)
e e 8 4 1
1 -5 0 0 0
0.5 1 05 0.5 1 05 0.5 1
LEAD LAG LEAD LAG LEAD LAG
AC input (power factor) AC input (power factor) AC input (power factor)

B Connection diagrams (Refer to p.156 for outer dimensions.)

(Oppifanit Suipiteol Ol I_ Auxiliary power OUIREES Auxiliary power
| | |_'|-' | | p‘l | | | n supply | | | | supply
XY} XXX XY .o IZXEX) 3
+ -+ + - L+ - + -+ Ma Ms + -+ -
outeuT outPuT . san outeuT outeUT . son
+ o+ + o+ + + + + 4+
P1 Pa C1 C1 Cs CaMa Ms P1 P3 C1 C1 Cs CaMa Me P1 P3 C1 C1 C2 C2Cs Ca P P3 C1 C1 C2 C2Cs Ca
» 29000 L] %0 7 XX N J L] [ X ] XN N J
Note 1 [ |_ Note 1 [ |_ » Note 1 [ I Note 1 [ JI J
VT & Auxiliary power VT ¥ Auxiliary power VT Vas
P] supply ,.] supply ”llF
s cr s ot s cr : cr
f cT Load f Load f CT__ Load f €T Load
: cr 8 Ter 5 o
Fig. 1 T-101HPF(U) 3P3W
T-101SPF(U) 3P3W (characteristic 1 or 3) Fig.2 T-101SPF(U) 3P3W (characteristic2) ~ Fig. 3 T-101HPF(U) 3P4W Fig. 4 T-101SPF(U) 3P4W (characteristic 2)
for unbalanced loads for unbalanced loads T-101SPF(U) 3P4W (characteristic 1 or 3
( )
Note 1. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
BOrdering method
Model name Phase-wire | Voltage :;S:‘ent Power factor Frequech vonag(iu::l:urrent Auxiliary power supply Number of units
T-101HPF (U) 3P3W ‘ 110V ‘ 5A LEADO.5-1-LAGO0.5 60Hz 4-12-20mA 110VAC 2

/L In the case of 3-phase, 4-wire models, /L Specify three values for the output.

please specify the phase
voltage and line voltage.
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Transducers

|:| Frequency Transducers [Insulated]

T-51/T-101 Series

The voltage tolerance of a 24VDC auxiliary power supply is £10%.
The voltage tolerance of a 100~120VDC auxiliary power supply is ¥ %.

EInput/Output relationships

g Input (AC Output (DC i Delivery
2 | Model name Accuracy S0 put (BG) Ripple/ Consumption VA | Auxiliary power supply Weight period
3 (grade) Voltage Frequency Voltage or current and load |Response speed classification
110V 0.3 110VAC
0~1mA : 0~5kQ 1% PP or | s %
0~5mA : 0~1kQ o F-F orless
i 50 and 60H
T-51HF 1.0 4-20mA - 0-600Q 1 or less . z 0.4kg o
45~55Hz 0~100mV : 5kQ~oo Consumption
290V » 0~1V : 5kQ~co . VA: 3
0 55~65Hz 0-5V - BKOo 0.6
0~10V : 10kQ~co
3 1~5V : 5kQ-~oco
s}
110V 0.3 110VAC
——————————————————————————————————————————— 6%
T-101SF 0.5 . 50 and 60Hz 0.6k A
45~55Hz 0.45~0.55V : 5kQ~oo 1% P-P or less . 9
. loss Consumption
******************************************* sor
220V 0.6 VA: 3
55~65Hz 0.55~0.65V : 5kQ~co
u Man ufactu rable range Delivery period classification
g Symbol ©Standard | OQuasi-standard | ASpecial
ymbol
roduct roduct roduct
T-51HF T-101SF — P — .p - .
) ) ) Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
*1  The input range is approximately £10% of the central frequency.
Input 50~400Hz "1 Example: In the case of 400Hz, input 360~440Hz.
Output 0.1~20mA, 50mV~10V *2 *2  Transducers with positive/negative bidirectional output based on the central frequency can also be manufactured.
Auxiliary| AG 100, 105, 110, 115, 120V 00y However, the manufacturable ranges in regard to output are +0.1~£5mA and +50mV~+10V.
power 200, 210, 220, 230, 240V Example: Input 45~50~55Hz; Output -1~0~1mA, -5~0~5V.
supply [pg 24V, 100~120V 24V£10% *3  When only auxiliary power supply is applied, positive-side burnout output occurs.
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mA V mA V \ mA V
1 5 20 5 0.650.55 1.5
1 1 1 t
= 5 12 3 5| 5|
2 0525 £ 206 05 S0 o
o o =} =}
(6] (] (6] (6]
(=] o o o
00 0 0.550.45 1 5
45 50 55 45 50 55 45 50 55 45 50 55
55 60 G5 55 60 B5hi2 55 60 B5112 55 60 £5112
AC input — AC input — AC input — AC input —
BMConnection diagrams (Refer to p.156 for outer dimensions.)
Output Output
! !
XY XY}
V + MaMs Vot Ma Mg
b4 B Al Al
I— Auxiliary power supply U—l &
- Auxil |
VT Note 1 VT j Note 1 HEAIETY (SO Y
t Load : Load
Fig. 1 T-51HF Fig.2 T-101SF
Note 1. For low-voltage circuits, grounding of the secondary side of the instrument voltage transformer is unnecessary.
BOrdering method
Model name T e e — Auxiiary power supply Number of units
T-51HF 110V 45~55Hz 0~5V 110VAC 2




|:| Voltage Phase Angle Transducers [Insulated]

T-51/T-101 Series

T-1018Y
%‘ odel narme Y Input (AC) Output (DC) Ripple/ Consumption VA uiary pover | yyeight %iir\i/;ij
s (0rade) | Phase angle |Reference voltage(Compared voliagel Frequency [Voltage or current and load |Response speed | Reference side|Compared side| ~ SUPPIy classification
—1~0~1mA : 0~5kQ
—5-0~5mA : 0~1kQ
LEAD60° —100~0~100mV : 5kQ~co
1.0 ~0°~ —1~0~1V : 5kQ~eo
LAG60° —5~0~5V : 5kQ~oo
110 110 sobzoreomz | U0V 10K 1 1+8)\CAC
s %
& | To18Y 73 MOV ey -0 ImA-0-5 Y 0.3 |50and60Hz| 0.6kg A
switching | switching 0~2.5-5mA 1 0~1kQ 15 or less Consumption
4~12~20mA : 0~600Q VA: 3
LEAD30° 0~50~100mV : 5kQ~eo
2.0 ~0°~ 0~0.5~1V : 5kQ~o0
LAG30° 0~2.5~5V : 5kQ~o0
0~5~10V : 10kQ~c0
1~3~5V : 5kQ~oo
Delivery period classification
EManufacturable ran ge Symbol ©Standard [OQuasistandard | ASpecial
T101SY product product product
Input As indicated in the table above. *1 *> Wit a voltage phase angle transducer, when the frequencies Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
Output 0.1~20mA, 50mV~10V *1 of the standard voltage and comparative voltage are the same, a DC output proportional to the phase difference between the
Auxiliary| AC ;gg ;?g 12;8 ;:132 ;‘218\\; 00y two is obtained. When the voltages differ in1 f1r%quency, the output fluctuates continously.
ggg‘ﬁ; oG Eathe! 24\/’11 07‘0 *3  The input terminals can be used for both 73 and 110V, and either voltage can be input by changing the connection.
. —— (Po—P1.. 10 po—pa...110V)
1 The manufacturable ranges for bidirectional /3
output are +0.1~+5mA and +50mV~+10V. *4  |f the reference and/or compared voltages fall to a value 1/3 or less than that of the rated voltage while the auxiliary power

supply is applied, failure may occur.

HInput/Output relationships

BConnection diagrams (Refer to p.156 for outer dimensions.)

mA V mA V
1 5 1 5 Output
e
; :
oureur
£ o0 o 2 0525 .
8 8 o Bhiovo o
a (a] Pao Pat PazPso Pei Pz~ Ma Ms
[XXXXXIEA
T B 0° 60° 0 O 0° 60° %E w: L
30° o 30° 30° o 30° ‘@1;\’ ‘9‘;\’ Auxiliary power supply
AC input — AC input —
Standard Comparative
mA V circuit  circuit
20 5
Fig. 1 T-101SY
i
312 3
3
[3)
a
0
60° 0° 60°
30° 0° 30°
AC input —
BmOrdering method
Model name —— e Frequency ST et Auxiiary power supply Number of units
T-101SY 110/3/110V ‘ LEAD60°~0~LAG60° 60Hz —-100-0-100mV 110VAC 3

/L Specify three values for the output.

slaanpsuel]
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|:| DC Level Transducers [Non-insulated]

T-51/T-101 Series

DC level transducers input DC voltage (or current) and output DC voltage or a DC current
proportional to the input, and can be used for level conversion or as a buffer for power

transducer output.

Use an isolator when insulation is required between the input and output.

M Applications

@®Level conversion or buffer between various equipment

T-51DL

Delivery period classification

@®Level conversion or buffer for power transducer output sympo | O Standard |Olusisindad | ASpecial
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days

E| Model |A Output (DC) Auxili Deli i

< ode coulracy Input (DC) and input resistance uxiliary power Weight © |ve.r)./ pe.nod

3 name (grade) Voltage or current and load | Ripple/Response speed supply classification

100mV 1mA : 0~10kQ
1V 5mA : 0~2kQ 00,
5V » 100kQ or more 4~20mA : 0~600Q 110VAC=:%

x 10V 100mV : 500Q~co 1% P-P or less 50 and 60Hz

o T-51DL 0.25 . 0.4k @]

& 1~5V 1V 1 500Q~e0 0.2s or less Consumption g

TmA | | voltade dron: 5V : 500Q~c0 ]
5mA 2ngg V\(‘; agtla rop: 10V : 1kQco VA:3
4~20mA mv oriess 1~5V : 500Q~c0
BManufacturable range
T-51DL *1 Resistance between input terminals.
Input 60mV~300V, 0.5mA~0.1A  *4 Input 60mV~50V | over 50V~300V 0.5mA~0.1A
Output 0.1~20mA, 50mV~10V Input resistance 100kQ 2kQ/V Input voltage drop: 200mV or less

Auxiliary| Ac 100, 105, 110, 115, 120VH°°/ . ] N . ] N -

power 200, 210, 220, 230, 240V " ”° 2 Transducers with positive/negative bidirectional input and positive/negative bidirectional output can also be manufactured.

supply [pc 24V+10% The manufacturable ranges for bidirectional output are £50mV~+10V and £0.1~+20mA.

*3 The input and output are not insulated.
*4  Please inquire separately regarding input specifications exceeding 300V.

BUsage examples

W Connection diagrams  (Refer to p.156 for outer dimensional drawings)

@To convert the power transducer output outout
utpu!
Measurement | | n
Power 5V DC level transducer | 4~20mA equipment i § i
transducer T-51DL or control P
: Input and output
equipment arzunot insutlja‘t);d.
. EPU—T Ma Ms
®As a buffer between equipment re? fL
I_ Auxiliary power supply
f 5V DC level transducer sV ; Input
Machine A T.51DL Machine B
Fig. 1 T-51DL
Hinput/Output relationships
mA V mA V vV Vv
1 5 20 5 1 5
1 t 1
= = =
£ 0525 g3 £ 900
[s] o o
(9} 9} (9}
a a a
4 1
0 0 00 1 -5
0 25 5V 0 25 5V -5 0 5V
0 0.5 1V 0 0.5 1V -1 0 1mA
DC input — DC input — DC input —
BOrdering method
Model name e T Auxiliary power supply Number of units
T-51DL 4-20mA 0-5V 110VAC 2

127

/L Specify three values for bidirectional output.




|:| DC Reverse Transducers [Non-insulated]

T-51/T-101 Series

DC reverse transducers input DC voltage (or current) and output DC voltage or DC current
inversely proportional to the input; for example, as the input signal increases from 0% to
100%, the output signal decreases from 100% to 0%.

BApplications

®Monitoring of deviation amount in combination with devices such as a position

T-51DR

Delivery period classification

detection sensor or temperature transducer
P Symbol ©Standard | OQuasi-standard | ASpecial
il i i mbol
®To create a fail-safe arrangement in the event of losing control power supply Y product | ot product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
g Output (DC ili i i
s Model | Accuracy Input (DC) and input resistance put (DC) : Auxiliary power Weight Dehve.r)'/ pgnod
3 name (grade) Voltage or current and load | Ripple/Response speed supply classification
0~100mV 1~0mA : 0~10kQ
0~1V 5~0mA : 0~2kQ 0
110VAC 59
0-5V | 100kQ or more 20-4mA : 0~600Q oo 0 dC '5H/°
x 0~10V 100~0mV : 500Q~c0 1% P-P or less 50 and 60Hz
Q T-51DR 0.25 0.4k @)
e 1~5V 1~0V': 500Q~ 0.2s or less Consumption g -
0~1mA Inout voltage drop: 5~0V : 500Q~c0 VA: s
0~5mA 2”(’)’(‘)‘ e o 10~0V : TkQ~eo 03 2
4~20mA mV oriess 5~1V : 500Q~c0 £
o
7]
BManufacturable range
T-51DR *1 Resistance between input terminals
Input 60mV~300V, 0.5mA~0.1A  *3 Input 60mV~50V | over 50V~300V 0.5mA~0.1A
Output 0.1~20mA, 50mV~10V Input resistance 100kQ 2kQ/V Input voltage drop: 200mV or less
i 100, 105, 110, 115, 120V, . . .
A{‘)’(’)‘wgﬁy AC 200, 210, 220, 230, 240V 5% 2 The input and output are not isolated.
supply DC 24V+10% *3 Please inquire separately regarding input specifications exceeding 300V.
BMUsage examples
@®For usage amount measurement @®For measurement of deviation amount from target value
Temperature transducer
4~20mA PR EvEEs (EEevEsD 20~4mA Target value = 100:0 0-100°C | T-51TP
A T-51DR Present value =20°C T-101TC
100% Water level sensor Deviation value = 80°C Temperature deviation
—————— value
_____ Furnace l 4~20mA
Usage amount C { 100°C
Heat T t . o
- UL rLﬂﬂﬂr S::;r():ra are DC reverse transducer QOSSN BUC
0% {— 8 T-51DR
0°C
EInput/Output relationships BConnection diagrams (Refer to p.156 for outer dimensions.)
Output
mA V mA V | | o
15 20 5
I
t 1 outer Input and output
g. 'é 12 3 are not insulated.
5 05 25 £ eut
: 3 AT
(=] o
D @ . & Auxiliary power supply
0 2.5 5V 0 2.5 5V
0 0.5 v 0 0.5 1V Input
DC input — DC input —
Fig. 1 T-51DR
BOrdering method
Model name —— e Auxilary power supply Number of units
T-51DR 0-5V 20-4mA 110VAC 3
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|:| Isolators [Insulated]

T-51/T-101 Series

Isolators provide insulation between DC circuits and measurement equipment,
and between various sensors and control equipment.
Isolators can be used as a buffer or level exchange between input/output.

BApplications

@®@Insulation between DC circuits and measurement equipment

T-101IS

Delivery period classification

@Insulation interface between each sensor and other equipment such as computers or data loggers _— O Standard | OQussaniar | ASpecial
@®Insulation between separate circuits YMEOL 1 oroduct | protet product
Reference delivery period| Immediate defivery | Within 20 days | 21 to 60 days

ié Output (DC Dielectric i " ‘

= Model Accuracy Input (DC) and input resistance put (BC) strength between pllE Weight Dellve.r).r pgrlod

3 name (grade) Voltage or current and load | Ripple/Response speed | inputand output | POWer supply classification

60n11& 1mA : 0~5kQ
5mA : 0~1kQ 110VAC
5V  100kQ or more
10V 4~20mA : 0~600Q 1% PP orl 2000VAC 5%
3 1~5V 100mV : 5kQ~co % P-P or less
& | T101IS 0.25 150V : 300kQ or more 1V + Bk Qmoo 0.55 or less 2000VDC |50and 60Hz |  0.6kg O
300V : 600k or more 5V : 5KkQ~co for imin | Consumption
;mA Input voltage drop: 10V : 10kQ~co VA: 3
4-20mA 200mV or less 1~5V : 5kQ~oo ’
BManufacturable range
T-101IS *1 Resistance between input terminals
Input 60mV~300V, 0.56mA~0.1A "4 Input 60mV~50V | over 50V~300V 0.5mA~0.1A
Output 0.1~20mA, 50mV~10V Input resistance 100kQ 2kQIV Input voltage drop: 200mV or less
o 100, 105, 110, 115, 120V,

Agéw::y AC 200, 210, 220, 230, 240V 1% *2  Combine with a shunt if the current input exceeds 0.1A.

supply DC 24V+10% *3 lIsolators that provide positive/negative bidirectional output or positive direction-only output for

positive/negative bidirectional input can also be manufactured.
The manufacturable ranges for a bidirectional output are £50mV~+10V and +£0.1~t5mA.
*4  Please inquire separately regarding input specifications exceeding 300V.

BMUsage examples

@®For measurement of a DC circuit ®For input interface of devices such as a calculator
+ —
Machine Isolator
Shunt A T-1011SQ
Isolator
o T-1011S Mea}surement
[ equipment or . Calculator
sequencer Machine Isolator or
B T-1018Q sequencer
Isolator
T-1011S
Isolator
Sensor T-1011SQ
Load
BOrdering method
Model name e ST e Auxiliary power supply Number of units
T-101IS 60mV 0-1mA 110VAC 7

/L Specify three values for bidirectional output.




|:| High-speed Isolators [Insulated]

T-51/T-101

Series

(Response speed: 1ms)
High-speed isolators provide insulation between DC circuits and measurement devices,
and between various sensors and control equipment. They operate at high response
speeds, enabling use in high-speed control circuits and high-speed measurement

applications.

T-101ISQ

Delivery period classification

.App“catlons Symbol ©OStandard [OQuasi-standard | ASpecial
@Insulation of real-time measurement signals pne product | product product
@®Insulation of high-speed control systems Reference defery period| Immediate delivery | Within 20 days | 21 to 60 days
§ Output (DC Dielectric 0 " ,
= Model Accuracy Input (DC) and input resistance put (DC) strength between HIELE Weight Dellve.r}./ pgrlod
3 name (grade) Voltage or current and load | Ripple/Response speed | inputand output | POWer supply classification
60rr11¥ 1mA : 0~5kQ
5mA : 0~1kQ 110VAC
5V ¢ 100kQ or more
10V 4~20mA : 0~600Q 1% PP or | 2000VAC 5%
3 1~5V 100mV : 5kQ~c0 o P-P or less
& | T1o1IsQ 0.25 150V : 300k or more 1V : 5kQnoo 1ms of less 2000VDC |50 and 60Hz |  0.6kg A
300V : 600kS2 or more 5V : 5kQ~co for imin | Consumption
ImA Input voltage drop: 10V : 10kQ~c VA: 3
4-20mA 200mV or less 1~5V : 5kQ~oo
BManufacturable range
T-101ISQ *1 Resistance between input terminals
Input 60mV~300V, 0.5mA~0.1A "4 Input 60mV~50V | over 50V~300V 0.5mA~0.1A
Output 0.1~20mA, 50mV~10V Input resistance 100kQ 2kQV Input voltage drop: 200mV or less
" 100, 105, 110, 115, 120V .
Aggwgﬁy AC 200, 210, 220, 230, 240V s % *2  Combine with a shunt if the current input exceeds 0.1A.
supply DC 24V+10% *3 Isolators that provide positive/negative bidirectional output or positive direction-only output for
positive/negative bidirectional input can also be manufactured.
*4  The manufacturable ranges for bidirectional output are £50mV~+10V and +0.1~+5mA.
Please inquire separately regarding input specifications exceeding 300V.
HInput/Output relationships
mA V mA V mA V
15 20 5 15
1 t t
3 3 12 3 3
5 0525 5 5 00
o o o
(] (6] (6]
o o o
41
0 0o 00 15
0 2.5 5V 0 25 5V 5 0 5V
0 0.5 1mA 0 0.5 1mA -1 0 1mA
DC input — DC input DC input

B Connection diagrams (Refer to p.156 for outer dimensions.)

Output

e

XX

v " s
1L

Input |\ Auxiliary power supply

Fig. 1 T-1011IS, 1011SQ
BOrdering method
Model name e ST Auxiliary power supply Number of units
T-1011SQ 0-5V 4-20mA 110VAC 7

/L Specify three values for bidirectional output.
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|:| Limiters [Non-insulated]

T-51/T-101 Series

Limiters restrict the variation range of an output signal and restrict the output to values
outside the preset limit range when a signal outside the limit range is input.
CAL signals proportional to setting values are output, allowing accurate settings and set

values to be checked.

M Applications

®Maximum and minimum value retention during abnormal operation of a control device
®Prevent full opening/closing of devices such as control valves

T-51LM

Delivery period classification

®Prevent of off-scale input to computers sympoi |0 Standard |Olusisindad | ASpecial
product product product
Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days
£ | Model A;gg; Input (DC) and Output (DC) Setting Auxiliary Weight Delivery period
S| name |(grade) input resistance Voltage or current and load |Ripple/Response speed| Accuracy Range (CAL output) power supply classification
100mV 1mA : 0~5kQ @®Unidirectional output
v 5mA : 0~1kQ LOW : 0~50% (0~5VDC)
5V ¢ 100kQ or more || 0~20mA : 0~600Q HIGH : 50~100% (5~10VDC) 110VAC 2%
3 11% 4;§8mo : glzgoog 1% P-P or less @Bidirectional output 50 and 60Hz
T-51LM | 0.25 ~ mV : 5kQ~co +0.25% C 100-0% (10 i 0.4kg @)
“ 1mA 1V : 5kQ~oo 0.2s or less {h%vl\fl ) 0101(:)02//"(() 1100\;)[\)/5(:) Consumption
5mA | Input voltage drop: 5V : 5kQ~oco _ LHIGH :0-100% (0-10VDC ) VA: 3
0~20mA | 200mV or less 10V : 10kQ~eo CAL output load resistance:
4~20mA 1~5V : 5kQ~co 10kQ~oo
BManufacturable range
T-51LM *1  The input and output are not insulated.
Input 60mV~10V, 0.5mA~0.1A *2 Limiters with bidirectional input and positive/negative bidirectional output can also be manufactured.
Output 0.1~20mA, 50mV~10V 0 The manufacturable ranges for bidirectional output are £50mV~+10V and £0.1~+5mA.
A 100, 105, 110, 115, 120V

Aucxiliar ’ ’ ’ ’ +10 o

powery 43 200, 210, 220, 230, 240V ™ °

supply DC 24V+10% Outpu /—Lower-limit output setting

W Setting procedure (Please carefully read the accompanying instruction manual.)

+— Upper-limit output setting
— Upper-limit setter

Lower limit

While measuring the lower-limit setting output voltage (between the LOW CAL. OUT and COM
terminals), vary the lower-limit setter (LO) to set the lower limit value.

Upper limit

While measuring the upper-limit setting output voltage (between the HIGH CAL. OUT and COM
terminals), vary the upper-limit setter (HI) to set the upper limit value.

EInput/Output relationships

Lower-limit setter

(Layout of setters and output terminals)

@®Unidirectional output

@Bidirectional output

(Example) Upper limit: 90% Low | HIGH (Example) Upper limit: 80% Low | HIGH (Example) Upper limit: 50% LOW | HIGH
Lower limit: 10% |Sehing 10% | 90% Lower limit: 20% |Set1ing 20% | 80% Lower limit: -70% |Sening 70% | 50%
lcacout] 1v | ov lcacout] 2v | 8v lcacout] 7v [ sv
% mA o
% mMA % V
100 1 ” 100 20 7 100 10 -
90 0.9 - B
8016.8
50 5
3 3 50 12 3
3 5005 3 3 00
g 8 2072 - g
0 af’
10 0.1 (= 70 T fmr
0 0 -100 -10 £
005 25 455V 0 02 05 08 1V 5 35 0 25 5V
DC input DC input DC input
BOrdering method
I it Output o .
Model name VormpetTonrent VorsoTocrrent Auxiliary power supply Number of units
T-51LM 4-20mA 4-20mA 110VAC 5

/L Specify three values for bidirectional output.




[ ] Adders [Non-insulated]

T-51/T-101 Series

Adders can be used to input several DC voltages or direct currents, perform addition

according to the specified ratio, and output a DC voltage or direct current proportional to
the addition result. An adder can also be used to perform actions such as concentrating
power when combined with a power transducer.

. . T-101AD
B Applications
pp . . . . . . Delivery period classification
®Synthesis of active powers (reactive powers) of multiple circuits OStandard | Ousistandard | ASpecial
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
é‘ Model Arg‘é; Input (DC) and Number Output (DC) Auxiliary power R Delivery period
Z . ) - ei L
g | name |(grade) input resistance of cireuits | Voltage or current and load | Ripple/Response speed supply . classification
100mV 1mA : 0~5kQ
v 5mA : 0~1kQ oo
5V  100kQormore | 4~20mA : 0~600Q 110VAC %
X 10V 100mV : 5kQ~ 1% P-P or less 50 and 60Hz
o | T-101AD | 0.5 . 0.6k
o 1~5V (max.) 1V 1 BkQ~ 0.2s or less Consumption 9 ©
1MA | hout voltage drop: SV: Sk VA: 3
5mA 200mV or less 10V : 10kQ~c
4~20mA 1~5V : 5kQ~

BManufacturable range

BUsage examples

T-101AD
Input 50mV~10V, 0.5~20mA
Output 0.1~20mA, 50mV~10V 2
Auxiliary| AG 100, 105, 110, 115, 120V 5, 3
power 200, 210, 220, 230, 240V
supply | pc 24V10%
*4
*5
6

output is 5V (9000kW), the addition proportions= 9 .
If the number of inputs exceeds four, addition can be performed using 2 or more adders.
Adders that provide positive/negative bidirectional output or positive direction-only output for
positive/negative bidirectional input can also be manufactured.
The manufacturable ranges for bidirectional output are £50mV~+10V and £0.1~+5mA.
The input and output are not insulated.
For 4-20mA, an input of OmA is regarded as -4mA for calculations.
For 1-5V, an input of OV is regarded as -1V for calculations.

*1  Method for designating addition proportions
For example, if the inputs are Pa=5V (1000kW), Ps=5V (3000kW) and Pc=5V (5000kW), and the

1

.3 .5
9 "9

@®For synthesis of active powers of multiple circuits @®For more than 4 inputs
1000kW
Private Active power |g~-5v P
Power Power )\
ggﬁ‘fﬁz“ user A user B !Fﬂ"g?ﬁs\?r
3000kW Pa —~| Adder
i —
agg‘églfgevger 0~5V_ Ps _| Adder [1mA ~ =] T-101AD _I
T-101AD Example:
T-101THW Pc "
Addition Number Adder
[ | 5000kW proportions of inputs: 7 T-101AD
Active power g5y ;
LoadA| |LoadB| [LoadC transducer Synthetic power) 9000kwW
T-101HW ;7;%;%
HInput/Output relationships M Connection diagrams  (Refer to p.156 for outer dimensions.)
mA V mA V vV VvV
1 5 20 5 5 1
1 1 1
= 5 =)
2 05 25 g Sl
o o o
(6] (6] (6]
o o o
4 A
0 0, 25 5V 0 0, 25 s 0 0 1V
0 0.5 Vv 0 0.5 Vv -5 0 5V
DC input — DC input — DC input —
Fig. 1 T-101AD
BOrdering method
Model name e T T s ey Auiliary power supply Number of units
T-101AD PA : 5V/1000kW, Ps : 5V/2000kW 5V/3000kW 110VAC 1

T— Specify three values for bidirectional output.
The “addition proportions” are indicated on the rating nameplate

instead of the “input quantity/output quantity” values.
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|:| Resistance-bulb Temperature Transducers

T-51/T-101 Series

These temperature transducers measure temperature by the change in resistance value of
a resistance bulb and output DC current or DC voltage proportional to the temperature of
the part measured.

BApplications

o . . T-51TP T-101TPZ
@Transmission of temperature signals to temperature monitors or temperature control
equipment Delivery period classification
@®Temperature measurement of things such as voltage transformer oil sympol | O Standard |Olusisintad | ASpecial
product product product
Reference delivery period| Immeciate delivery | Within 20 days | 21 to 60 days

&| Model |Accu-| Between Input Output (DC) Auxiliary power Delivery
< racy | inputand Weight |  period
b= name - |(grade)|  output Resistance bulb Voltage or current and load| Ripple |Responsespeed|  Burnout supply classification

) 1mA : 0~5kQ
T-51TP Non-insulated 5mA : 0~1kQ 2s or less ) 0.4kg O
Pt 100Q (at0°C) 4~20mA : 0~600Q 110VAC 5%
x Pt 50Q (at0°C) 100mV : 5kQ~eo 1% P-P L 50 and 60Hz
2 0.5 o . Upper limit .
0 Cu 10Q (at25°C) 1V 1 BkQ~eo or less Consumption
(besides the above: Ni) 5V : BkQ~eo VA: 3
10V : 10kQ~c0
T-101TPZ Insulated 1~5V : 5KQroo 2s or less 0.7kg O

BEManufacturable range

T-51TP, T-101TPZ
Input Input temperature range: -200~500°C
Output 0.1~20mA, 50mV~10V
Auxiliary| , ~ 100, 105,110, 115, 120V 5o,
power 200, 210, 220, 230, 240V "5
supply
DC 24V, 100~120V

The voltage tolerance of a 24VDC auxiliary power supply is £10%.
The voltage tolerance of a 100~120VDC auxiliary power supply is *5 %.
*1  Use these temperature transducers in combination with a 3-wire resistance bulb. If a 2-wire resistance bulb is used, error may occur due to the influence of
lead-wire resistance.
*2 For 3-wire resistance bulbs, set the resistance values of the respective lead wires between the resistance bulb and the transducer to 10Q2 or less. Additionally,
set the difference among the lead-wire resistance values to within the values in the table below.

Resistance bulb Pt100Q * JPt100Q Pt50Q Cul0Q The temperature error due to resistance differences in
Difference among lead-wire resistance values 0.2Q or less 0.1Q or less 0.02Q or less the table on the left is approximately 0.5K.

*3 The accuracy (grade) indicates the accuracy of the temperature transducer only and does not include the error of the resistance bulb. Additionally, the
customer is requested to provide the resistance bulb.
*4  When resistance bulb input stops, burnout output is performed on the positive side.

BExamples of standard input specifications

Resistance bulb Minimum span Input measurement range (°C)
Pt100Q2 (at0°C o
JPHOOQ(&OOC)) 50°C 0~100 0~250 -20~ 80 - 50~200
0~120 0~300 -40~ 60 -100~200
Pt50Q (at0°C) 100°C 0~150 -50~ 50
0~200 -50~150
Cu10Q (at25°C) 100°C (Please specify for cases other than listed above.)

Ni and resistance bulbs || Please specify the input temperature range and the temperature/resistance value relationship of the
other than the above resistance bulb.

B Selection between insulated/non-insulated (between input and output)
Make a selection according to the temperature sensor configuration explained in the following table.

Temperature sensor Temperature transducer

Both insulated and non-insulated units can be used.
However, if the temperature sensor is located close to a power supply line or control equipment, common mode noise due
to electromagnetic induction may occur. Use an insulated unit in this case.

Insulated with respect to the object
measured

Non-insulated with respect to the object | Make sure to use insulated units to prevent circuit noise interference due to the common potential generated in
measured temperature sensors and the penetration of external noise.




(Insulated/Non-insulated)

HInput/Output relationships

05 25

DC output —

0 0

0 50
0 100
Input (temperature) —

100 ~o
200 ©

mA V

20 5

DC output —
s
w

o
-

o
o

50 100
100 200

Input (temperature) —

ce

Minspection and adjustment
Perform the following procedure to check whether or not a transducer is operating normally.
(DInstall an inspection resistor at (near) the installation location of the resistance bulb and connect the inspection resistor.

®Check whether or not the transducer outputs a value corresponding to the inspection temperature. If there is an error in

output, adjust the transducer using the output adjuster.
A GR-2 standard resistor (sold separately) can be used as an inspection resistor (see p.149).

BConnection diagrams (Refer to p.156 for outer dimensions.)

Output

Auxiliary power suppl!
| C ry pe pply

XXX}
+ — MaMs

A BC(b)+

hihdhd

Resistance bulb

Resistance bulb

Auxiliary power supply

Fig. 2 T-101TPZ

Fig. 1 T-51TP
BOrdering method
Model name e TroM Mires SERGETUIE NoheeaTo e Auxiiary powier supply Number of units
T101TPZ 0-200°C Pt100Q 4-20mA 110VAC 10
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|:| Thermocouple Temperature Transducers

T-51/T-101 Series

Thermocouple temperature transducers use the electromotive force of the thermocouple to
measure the temperature and output DC current or DC voltage proportional to the

temperature of the part being monitored.

BApplications

@®Temperature measurement of devices such as high-temperature furnaces

@Transmission of temperature signals to temperature monitors or temperature

T-101TCZ

Delivery period classification

control equipment ©OStandard [OQuasi-standard | ASpecial
Symbol
product product product
Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days
=3 >
8 2 |Betweeninput Input Output (DC) ili Delivery period
g Model name gg S Minimum Ripple/Response Audley rower el ryp
s 22| andoutput Thermocouple | Measurable range| ™2 ™" || Voltage or current and load L speedp Burnout sifoety dlassification
K
(Chromel/Alumel) | "200~1200°C | 100°C
T101TC Non- F------—--—-—-—|-——-—-————|- - - - 1mA : 0~5kQ 0.6k o
i T . -bKg
. o 13 5mA : 0~1kQ
insulated -200~ 350°C | 120°C 110VAC
| (Copper/Constantan)| """ ™ % | =7 ¥ 4~20mA : 0~600Q o g
X J 0~100mV : 5kQ~e 1% P-P or less .
a 0.5 (Iron/Constanan) -200~ 800°C | 100°C 1V © BKOmoo 1s or less Upper limit| 50 and 60Hz
****** E******************* 5V : 5kQnoo Consumption
-200~ 800°C | 100°C . oo VA: 3
T101TCZ Insulated| (Chromel/Constantan) 10V 10kQ 07kg| ©
************************* 1~5V : BkQ~oco
R, S 0~1600°C 00°C
(rhodium/platinum) - 5
EManufacturable range
*1  Please specify the input temperature range so that it is within the measurable range of
T-101TC, T-101TCZ the thermocouple and ensure that the span value is at least the minimum span value.
Example: In the case of an R thermocouple, 0~500°C or 100~600°C is specified as
Input As indicated in the table above. the input temperature range.
Output 0.1~20mA, 50mV~10V *2 The input signal source resistance (thermocouple sensor resistance value +
Auxiliary| AG 100, 105, 110, 115, 120V compensation wire round trip resistance value) must be 100Q or less.
power 200, 210, 220, 230, 240V Influence of the signal source resistance: approx. 0.1uV/Q or less with respect to the
supply | po 24V+10% thermal electromotive force.

The voltage tolerance of an AC auxiliary power supply is 2 %. *3  The accuracy (grade) indicates the accuracy of the temperature transducer only and
does not include the error of the thermocouple sensor. Additionally, the customer is
required to provide the thermocouple sensor.

*4  When thermocouple input stops, burnout output is performed on the positive side.

BExamples of standard input specifications

Input sensor Measurement range (°C)
0~ 100 0~ 150 0~ 200 0~ 250 0~ 300 0~ 400
0~ 500 0~ 600 0~ 800 0~1000 0~1200
K
(CA) 100~ 200 300~ 600 400~ 800 400~1000 600~ 800 600~1200
-50~ 150 -100~ 300
0~ 120 0~ 150 0~ 200 0~ 300 0~ 400
T
(CC) -50~ 100 -50~ 150 -50~ 200 -100~ 50 -100~ 100
-200~ 200 -200~ 400
0~ 100 0~ 150 0~ 200 0~ 250 0~ 300
J 0~ 400 0~ 500 0~ 600 0~ 800
(IC)
-50~ 100 -50~ 150
0~ 100 0~ 300 0~ 500 0~ 600
E 50~ 150 300~ 600
(CRC)
-10~ 90
0~1000 0~1200 0~1300 0~1400 0~1500
R 0~1600
S 300~1300 400~1400 400~1600 800~1300 800~1600
1000~1400 1100~1600 1300~1600




(Insulated/Non-insulated)

B Selection between insulated/non-insulated (between input and output)
Please make a selection according to the temperature sensor configuration explained in the following table.

Temperature sensor

Temperature transducer

Insulated with respect to
the measured object

Both insulated and non-insulated units can be used. However, if the temperature sensor is
located close to a power supply line or control equipment, common mode noise due to
electromagnetic induction may occur. Use an insulated unit in this case.

Make sure to use an insulated unit to prevent circuit noise interference due to the

Non-insulated with respect to

the measured object noise.

common potential generated in temperature sensors and the penetration of external

Minspection and adjustment

Perform the following procedure to check whether or not a transducer is operating normally.

(The inspection temperature is the maximum input temperature.)
(DMeasure the temperature (reference temperature) in the immediate vicinity of the transducer.
(@ Using the thermal electromotive force table in JIS C 1602, please note the thermal electromotive forces corresponding to the

transducer maximum input temperature and the reference temperature.
®Apply a DC voltage equivalent to (electromotive force of the maximum input temperature — electromotive force of the

reference temperature) to the input side of the transducer.
@ Check whether or not an output equivalent to the maximum input temperature is output. If there is an error in the output,

adjust the transducer using the output adjuster.

HInput/Output relationships

mA V mA V
15 20 5
1 t
3 3 12 3
5 0525 5
o o
(6] o
[a] (=]
4 1
0 0 00
0 100 200, 0 100 20005
0 500 1000 0 500 1000
Input (temperature) — Input (temperature) —

B Connection diagrams (Refer to p.156 for outer dimensions.)

(*5) A cold contact compensator is provided with T-101TC and T-101TCZ.

Output

|0
Ty

ouTPUT

PUT

2
=

1A Ma

2

t

2

t

@ |

i
?

=
Thermocouple or /U Cold contact "
compensator Auxiliary power supply

compensation wire
(5)

—

Fig. 1 T-101TC, T-101TCZ

BOrdering method

Model name

Temperature

Tnput Output Auxiliary power supply

[ thermocouple Voltage or current

Number of units

0-300°C

T-101TC

T 0-5V 110VAC

10

slaanpsuel]
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|:| First-order Lag Transducers [Non-insulated]

T-51/T-101

Series

These transducers apply a time constant to the DC input signal and delay the response

speed.

The time constant can be set to any value between 1 and 60 seconds.

BApplications
@®Averaging highly fluctuating signals
@®Prevents control system oscillation

Delivery period classification

©Standard [OQuask-standard | ASpecial
Symbol
product product product
Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days
g Accurac Output (DC) Delivery
2 | Model name | ¥ Input (DC) and input resistance - - Auxiliary power supply|  Weight period
3 RS Voltage or current and load | Time constant Ripple classification
100mV 1mA : 0~5kQ
v 5mA : 0~1kQ 110 60s
5V 100kQormore | 4-20mA :0~600Q | Accuracy: £20% 110VAC 2 %
% 10V 100mV : 5kQ~oo 0
et T-51DS 0.5 1~5V 1V : BKQ~oo 1% P-Porless| 50and60Hz 0.4kg O
1mA| Input voltage 5V : 5kQ~oo with respect Consumption VA: 3
5mA | drop: 200mV 10V : 10kQ~o0 to set value
4~20mA | or less 1~5V : 5kQ~eo

BManufacturable range

T-51DS
Input 60mV~10V, 0.5mA~0.1A
Output 0.1~20mA, 50mV~10V
Auxiliary| oG 100, 105, 110, 115, 120V, .
power 200, 210, 220, 230, 240V **
supply | pg 24V+10%

*1

The input and output are not insulated.

*2  The time constant can be set arbitrarily.

W Time constant, time interval and response speed relationship

BMUsage example

The time constant (1) refers to the time required for an output value to @For measurement of moderate time interval active power demand
reach 63% of a fixed input value when the input is applied continuously.
% VT
100 —
Input — 99% ﬁ;::\;z 5:::8r Instantaneo=us value
7. Time constant (63% output) CT T-101HW
31: Time interval (95% output)
50 - 63% 4.67: Response speed (99% output) S e fiewel
output First-order lag demand value
transducer L
T-51DS
0 0 . o 2or Time constant 1=60
second setting
BConnection diagrams (Refer to p.156 for outer dimensions.) EMFront view
125 =0 Span adjuster
Output ! 17.5 Zero adjuster

| | n Power supply H2

‘ ‘ ‘ indicator (lamp) Time constant adjustment

oureur Input and

output are not

INPUT insulated. ololol

+ — MaMs o B2

(XXX ® s

& Auxiliary power
supply Il
Input 88 | i
| 125
Fig. 1 T-51DS
9 Fig. 1 T-51DS
BOrdering method
Model name v:,nagf;sf e VO.tagC;u;filmem Auxiliary power supply Number of units

T-51DS 4-20mA 0-5V 110VAC 2
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|:| AC Current Demand Transducers (Moderate Time Intetval) [Insulated]

T-51/T-101 Series

AC current demand transducers output DC current or DC voltage that is proportional to the
average value (demand value) of the AC current within a specified time interval.

B Applications
@Protection of transmission lines
@®Checking transformer load state

T-101HAA (DS)

Delivery period classification

©Standard | OQuasi-standard | ASpecial
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
= Input (AC) Output (DC) Delivery
= Model name ACCU?CV — - Consumption VA| Auxiliary power supply | Weight period
2 (grade) | Current | Frequency || Voltage or currentand load | Time interval (to) | Ripple e
1mA : 0~5kQ
5mA : 0~1kQ 15s
4~20mA : 0~600Q 30s oo
5A 50 and 110VAC %5 %
X 100mV : 5kQ~co 60s 1% P-P
o - .
& | T101HAA(DS) | 0.5 1A 60Hz 1V ¢ 5k Qoo 120s Specify o less 0.1 50 andIGOHz 0.5kg (@)
5V : 5KQ~oo 150s Consumption VA: 5
10V : 10kQ~c0 180s
1~5V : 5kQ~co
BManufacturable range
T-101HAA (DS) The time interval (to) refers to the time required for
Input 0.1~5A an output (lo) to reach a value corresponding to 95% i
Output 0.1~20mA, 50mV~10V of a fixed input value (I) when the input (l) is applied 098
ti ly.
Auxiliary| AG 100, 105, 110, 115, 120V _,, % continuously _ : _ .
power 200, 210, 220, 230, 240V *© The output becomes substantially 100% at 3 times :
supply | po 24V+10% the time interval (3to). o
o
*1 Accuracy of time interval (to): £20% 3
The accuracy of the time interval is the accuracy of the time at which 0 (Time Egtewal)T ime t —
the output reaches a value corresponding to 95% of a fixed value
when input.
*2  Error may occur when the waveform of the input current is distorted.
For example, when the third harmonic content is 15%, the error is approx. £2.0%.
EInput/Output relationships
mA V mA V
15 20 5
1 t
3 3 12 3
5 0525 8
o =}
(6] (6]
[a] [a]
4 1
0 0 0 o
0 25 5 2.5 5
0 0.5 & 0.5 1 A
AC input — AC input —

BmConnection diagrams (Refer to p.156 for outer dimensions.)

Output

Ma Ms

bl d

1

Note 1

CT

Load

Fig. 1 T-101HAA (DS)

Auxiliary power supply

Note 1. For low-voltage circuits, grounding of the secondary side of the current transformer is unnecessary.

B Ordering method

Input
Current

Model name

Time interval

Output

Voltage or current

Auxiliary power supply

Number of units

T-101HAA (DS) 5A

139

180 seconds

4-20mA

110VAC

1




|:| AC Violtage Demand Transducers (Moderate Time Intetval) [Insulated]

T-51/T-101 Series

AC voltage demand transducers output DC current or DC voltage that is proportional to the
average value (demand value) of the AC voltage within a specified time interval.

B Applications

®Monitoring of voltage due to load fluctuation T-101HAV (DS)
®For detecting abnormal voltages in devices such as small-scale generators
. . . Delivery period classification
®For preventing the detection of error due to flicker yP ; -
©Standard | OQuasi-standard | ASpecial
Symbol
product product product
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
g Input (AC) Output (DC) Delivery
2 Model name Accugacy — - Consumption VA | Auxiliary power supply |  Weight period
3 (grade) | Voltage | Frequency || Voltage or current and load Time interval (to) | Ripple classification
1mA : 0~5kQ
5mA : 0~1kQ 15s
>< 150v | 50and 4;3820 o000 o0 19% p-p| 150V :0.4 | T110VAGI:% .
S | T-101HAV (DS) | 0.5 . S Specify 50 and 60Hz 0.5kg O =
0 60Hz 1V 1 BkQ~oo 120s or less : 2
300V 300V :0.8 ;
5V : 5kQ~oo 150s +¥-© | Consumption VA: 5 2
10V : 10kQ~o0 180s s
1~5V : 5kQ~co )
BManufacturable range
T-101HAV (DS) The time interval (to) refers to the time required for
Input 50~300V an output (lo) to reach a value corresponding to 95% 0 951
Output 0.1~20mA. 50mV~10V of a fixed input value (I) when the input (1) is applied :
i 100, 105, 110, 115, 120V, GO U,
A';J‘))(w::y AC 200, 210, 220, 230, 240V s % The output becomes substantially 100% at 3 times ITO
supply |pc 24V+10% the time interval (3to). 5
3
*1 Accuracy of time interval (to): £20% °
The accuracy of the time interval is the accuracy of the time at which g (Time ?gtervaI)T imelths
the output reaches a value corresponding to 95% of a fixed value
when input.
*2  Error may occur when the waveform of the input voltage is distorted.
For example, when the third harmonic voltage is 15%, the error is approx. £2.0%.
Hinput/Output relationships
mA V mA V
15 20 5
t t
3 2 12 3
5 0525 E
o o
(6] (6]
(=] =]
4 1
0 o 0 o
0 75 150 \, 0 75 150/
0 150 300 0 150 300
AC input — AC input —
BConnection diagrams (Refer to p.156 for outer dimensions.)
Output
n
see
+ -+
outeuT
A Ma Me
bk b ?L
VT Note 1 L Auxiliary power supply
: Load
Fig. 1 T-101HAV (DS)
Note 1. For low-voltage circuits, grounding of the secondary side of the instrument voltage transformer is unnecessary.
BOrdering method
Model name — Time interval ommse o sorent Auxiliary power supply Number of units
T-101HAV (DS) 150V 30 seconds 5V 110VAC 2
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|:| Current Transducers with Power Flow

T-51/T-101 Series

Current transducers receive the current and voltage of 3-phase AC circuits as input,
distinguish the power flow direction (receiving or sending), and output DC current or DC
voltage proportional to the current value that was input.

T-101HAA (D)

Delivery period classification

©Standard [OQuask-standard | ASpecial
Symbol
product product product
Reference delvery period| Immediate delivery | Within 20 days | 21 to 60 days
g Input (AC Output (DC i Consumption VA i Delivery
2 | Model name Aocuracy| put (AG) = put (BG) R i) = P — Auxmaryl Weight|  period
2 (grade) Voltage| ~ Current Frequency |Disinguishable phase angle rangel| Voltage or current and load [Résponse speed| Gurrent circuit| Voltage circuit [POWer Supply classification
110V 03
_ (Sending) (Receiving) (Sending) (Receiving)
3 -5A~0~5A @®Receiving -1~0~1mA : 0~5kQ 110VAC
‘5 |220V o Mo _aro -5~0~5mA : 0~1kQ 1% P-P 0.6 o
-85°~0°~85 9%
x 2 50 and o -20~0~20mA : 0~600Q or less ®
& T-101HAA (D)| 0.5 < 60Hz (275°) . 100~0~100mV : 5kQwoo is 0.1 50 and 60Hz |0.6kg O
@ ®Sending -1~0~1V : 5kQ~o0 Consumption
gV o 95°~180°~265° 5-0-5V:5kQeo | OFlESS 03 VA 3
oy (Sending) (Receiving) 102010V + 10KC2~oo :
-1A~0~1A
220V 0.6
BManufacturable range
T-101HAA (D) *1  An error may occur when the waveform of the input current is distorted.
Input As indicated in the table above. *2 _Frﬁr examplfel, wr:ntlthe th:d h?rmo:lc conter:t is 1t5;:;(,ythe error |sfzit;:]pro><t. 1;2.0]’::.
Output 0.1-20mA. 50mV~10V e power flow distinguishing function opera e§a loor mo'reo e rated vol age.. .
At less than 50% of the rated voltage, output with the input being regarded as a receiving
Auxiliary| AC 100, 105, 110, 115, 120V 0o, current
power 200, 210, 220, 230, 240V 5 ° . : o
supply [pc SAVI10% 3 For the power flow, the detected current phase is distinguished.
*4 A model with unidirectional output specifications can also be manufactured.
Input Output
(Sending) (Receiving) 0~50~100mV
-5~0~5A 0~2.5~5V
-1~0~1A 4~12~20mA
B Application example
@®For measuring receiving or sending currents
Power company
Sending
Private power generation A
@_ Current transducer Indicator
C\ with power flow ™| Data logger
4 detection T-101HAA(D) Control
Receiving
Load




Detection [Insulated]

BReceiving-sending phase relationship

HInput/Output relationships
20mA 5V
90°
Receiving Receiving: -90 °< ¢ <90°

5 . Sending: 90 °< ¢ <270°

5 90 180° v

Q 9

Vand I represent vector relationships of the three
el respective phases and differ from the actual input.
ending
—20mA —5V 270°
—>5A (Sendingside) O (Receiving side) 5A (—90°)
AC input

BConnection diagrams (Refer to p.156 for outer dimensions.)
Output

|
XX

OUTPL

+
P2 P3 Ci G Ma Ms

Note 1 |_
JPVT ),,1 Auxiliary power supply

2 Load

w

Er
Fig. 1 T-101HAA (D)

Note 1. For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

BOrdering method

Model name oGS [ CTrrort otase o carant] Auxiiary power supply Number of units
T-101HAA (D) 110V -5-0-5A -5-0-5V 110VAC 10

/L Specify three values for the output.

slaanpsuel]

142



|:| Leakage Current Transducers [Insulated]

T-51/T-101 Series

Leakage current transducers detect leakage current in AC cables using a Zero-current
transformer (ZCT) and output DC current or DC voltage proportional to the leaking current

value.

BApplications

@®Preventive and predictive maintenance management of insulation degradation

ZCT

T-51LG

Delivery period classification

Transducers

in electrical equipment ©OStandard |OQuask-standard | ASpecial
®Detection of leakage current in AC cables Symbol | oduct | prode ]
Reference delivery period| Immediate delivery | Within 20 days | 21 to 60 days
= ZCT Input (AC) Output (DC) T Delivery
¢ |Model name ACCU(";‘CY . Auxiliary | Weight Ac(czeg_sr?ry period
3 (grade) Current Frequency || Voltage or current and load |Ripple/Response speed| Power supply classification
15mA 1mA : 0~5kQ ZT15B
30mA 5SmA : 0~1kQ 110VAC ZT30B
100mA 4~20mA : 0~600Q o ok ZT40B o
x 100mV : 5kQ~oo 1% P-P or less e -4kg
o T-51LG 1.0 200mA 40Hz~2kHz N ZT60B
@ 1V : 5kQ~eo 1s or less go and 6(1Hz (main unit only)
500mA 5V - BK(co on\s/:rﬁ;) ion ZT80B
1A 10V : 10kQ~co ' ZT1008
5A 1~5V : 5kQ~oo (Specify)

BManufacturable range

143

T51LG "2
Input 15mA~5A
Output 0.1~20mA, 50mV~10V *3
Auxiliary| oG 100, 105, 110, 115, 120V o, .
power 200, 210, 220, 230, 240V ' 4
supply | pc 24V£10%
*1 Lead wire specifications (between ZCT and transducer) *5
Make sure to use shielded wires.
Connect the shield (drain line) to the “+” input terminal. ©

Shielded wire specifications

Allowable lead length

Two-core shielded wire of
0.5~2.0mm? (CVVS, etc.)

25m or less one way

BUsage example

When a harmonic component is contained in the measured circuit, the
T-51LG measures the effective value of the leakage current including
the harmonic component.

The ZCT is a dedicated accessory, and thus cannot be used in
combinations other than those specified for the transducer.

If the power supply frequency (fi) and output frequency (fo) are
connected close to each other in the inverter circuit, a beat may occur
in the leakage current and the output may fluctuate.

Influence of external magnetic field

An error of approximately 0.4% may occur if an external magnetic field
of 200A/m is applied to the main unit and ZCT.

Insulation between the input circuit and output circuit.

The input terminals and output terminals of the main unit are

not insulated.

The measurement circuit (input side) and output circuit can be insulated
using an accessory ZCT.

Hinput/Output relationships

Leakage current
transducer T-51LG

Data logger,
indicator,
recorder

mA V mA V
1 5 20 5
t t
2 2
£ = 12 3
3 0525 3
(6} o
[a} a
4 1
0 0 0
0 50 100mA 0 75 15mA
0 100 200mA 0 15 30mA
DC input — DC input —

BConnection diagrams (Refer to p.156 for outer dimensions.)

Output

e

INPUT

see
2o

outpuT

0.5~2.0mm? two-core
shielded wire

<
&Auxiliary power supply

Load

CT

Fig. 1 T-51LG

(Refer to p.146 for outer dimensions of the ZCT.)




: Rated input current value selection method

[TIMonitoring leakage current due to insulation degradation of loaded equipment
Install the ZCT in the immediate vicinity of the loaded equipment.

The sensitivity current of an earth leakage circuit breaker is determined as indicated below. Select an input current value
that is 1 to 1.5 times the value indicated below.
Example: Selecting a sensitivity current according to the electrical shock protection of an earth-leakage circuit breaker.

Room air conditioner, chilling unit, electric water
heater, thermal storage heater, large-size
refrigerator, factory fan, electric washing machine, P < P <
When using metal-encased, electric water boiler, electric dishwasher, well Earth resistance 30mA
low-voltage equipment that pump, supply and drainage pump, freezer value: or =
exceeds 60V showcase, electric drier, electric brooder, electric L 5000 or less ) \_15MA ) %
floor heater, automatic vending machine, general s - ~ ~ 2
electric motor appliance, easily accessible lighting Earth resistance 2
duct wiring, under-carpet duct wiring value: 100mA @
N ’ J 500Q or less ) )
( Large-size motorized equipment h /Earth resistance\ )
Large-size supply and drainage pump value: 200mA
Outdoor plant electric equipment 250Q or less |
General electric equipment / - ~ ~
(such as for control centers) ) Earth resistance
value: 500mA
100Q or less
L J N J

[2]Monitoring leakage current in a long cable wiring
Even if the insulation resistance (meg) is normal, floating capacitance is present between the electric line and earth, and some

leakage current flows constantly. This must be taken into account when selecting the input current value. An example of a 3-
phase, 3-wire 200V circuit is shown in Table 1.

The rated current value is the sum of the value determined in Table 1 and the value determined in Reference [1] above.

Table 1 Leakage currents when 1km of 600V vinyl cable (V) for /A connection 3¢ 3w 200V cable wiring is installed. ~ Table 2
Distance Leakage current conversion table
from earth ® 4m or more 10cm or more © 1.5mmormore | © Close contact —
[FEIHTSIR Type of cable wiring | Factor
@1st floor roof wiring of a wooden building | ®Wiring inside a reinforced concrete line | @Vinyl pipe-embedded work 1-phase
@Wiring for 2nd floor or higher of a wooden building | @Vinyl pipe wiring or exposed wiring | @®Vinyl pipe work in close | ®@Metal pipe wiring work 100V cable run 0.3
sl ®Aerial wiring inside a steel beam contact with steel beam | ®Metal duct work 1-phase 3-wire
el (excluding © or @) (excluding © or @) inside a steel building 200V cable run 0.3
8mm?2 or less 0.60mA/km 1.29mA/km 19.9mA/km 100mA/km 3-phase 415 cable run
14 0.66 1.44 221 110 (Y connection) 0.7
22 0.72 1.55 23.9 120
38 0.81 1.75 26.9 135
50 0.91 1.97 30.3 152
80 1.02 2.21 34.0 170
100 1.14 2.46 37.9 189
150 1.25 2.72 41.8 209
250 1.46 3.16 48.6 243
325 1.52 3.29 50.7 253
500 1.71 3.69 56.8 284

*1  With respect to the values shown above, the value for rubber-insulated cable (RB) is approximately 70% and that for a
three-core 600V crosslinked polyethylene insulated cable (CV) is approximately 50%.

*2 With respect to the values shown above, the value in the case of 50HZ is 84%.

*3 For the leakage current of other cables, multiply the value in Table 1 by a factor of 2.

*4 For the length of the cable run, add all parts beyond the point of installation of the ZCT.

BOrdering method

Input
Current

15mA

Output
Voltage or current

4-20mA

Combined ZCT
ZT15B

Model name
T-51LG

Auxiliary power supply Number of units
110VAC 10

T— Specify the primary
side current of the ZCT.
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|:| Leakage Current Transducers

T-51/T-101 Series

These transducers detect the leakage current in AC cables using a ZCT, attenuate the
harmonic component contained in the current using a built-in low-pass filter, and output DC
current or DC voltage proportional to the fundamental leakage current value.

r

BApplications
®Measurement of the fundamental leakage current in inverters, thyristor control circuits, or T-51LGF zcT
other AC circuits that contain a harmonic component.
Delivery period classification
©Standard |OQuast-standard | ASpecial
product product product
Reference delivery period| Immeciate delivery | Within 20 days | 21 to 60 days

Symbol

;:} odal PRI ZCT Input (AC) Output (DC) Auxiliary power Welah Accessory |Delivery period
£ |Modelname| "0 ey ; supply eight (ZCT) classification
3 Current Frequency || Voltage or current and load |Ripple/Response speed
1mA : 0~5kQ
15mA mA:0-5 ZT15B
5mA : 0~1kQ
30mA o ZT30B
4~20mA : 0~600Q 110VAC 15 %
100mA ZT40B
x 100mV : 5kQ~co 1% P-P or less | 50 and 60Hz 0.4kg
2| T51LGF 1.0 200mA 50 and 60Hz ! . ZT60B O
1V : 5kQ~oco 1s orless Consumption |(main unit only)
500mA 5V 5KO VA5 ZT80B
1A 1ov:10ks;w ' ZT100B
5A Lo Specif
1~5V : 5kQ~co (Specity)
BManufacturable range BHarmonic attenuation waveform of low-pass filter
T-51LGF
Leakage current waveform Waveform inside T-51LGF
Input 15mA~5A [ H I
Output 0.1~20mA 50mV~10V H__ _m
=8| ac 100, 105, 110, 115, 120V ., ' S Low pass |/"\ /N /’]\
22 200, 210, 220, 230, 240V JIK } filter } \ JARNP
<2 [pc 24V+10% JM * \
*1 Lead wire specifications (between ZCT and transducer) 1

Make sure to use shielded wires.
Connect the shield (drain line) to the “+” input terminal.

BMApplication example

Shielded wire specifications Allowable lead length

- i i ZCT
(1)—‘? g%re Sg'eg?s/;v"i of 25m or less one way
.5~2.0mm? ( , etc.) Transformer Inverter

*2 The ZCT is a dedicated accessory and thus cannot be used in

combinations other than those specified for the transducers. Data logger,
. . Leakage current transducer indicat
3 When the power supply frequency (fi) and the output frequency (fo) are T.51LGF - in |ce:jor,
close to each other in the inverter circuit, beating may occur in the recorder

leakage current and the output may fluctuate.

*4 Influence of external magnetic field
An error of approximately 0.4% may occur due to application of an
external magnetic field of 200A/m to the main unit and ZCT.

*5 Isolation between the input circuit and output circuit
The input and output terminals of the main unit are not insulated.
The measurement circuit (input side) and output circuit can be isolated
by using the accessory ZCT.

*6 The grade indicates the accuracy when only a fundamental wave is
input.
The influences of harmonic components are basically as follows.
@Third harmonic content 30% approx. +2.0%
@Fifth harmonic content 30% approx. +0.5%
@Eleventh harmonic content 30% «««-«c-eeeeereeneenieniennees approx. +0.1%




(with Built-in Low-pass Filter) [Insulated]

W Connection diagrams  (Refer to p.156 for outer dimensions.)

Output

=
0.5~2mm?2 I_Auxiliary power supply
two-core shielded wire

slaanpsuel]

Load

I
o3
ZCT

Fig. 1 T-51LGF

B Quter dimensions of the ZCT unit

E
plimmmil £30 9
s ol g g
TT ~—¢ ~| &
— @* *é — {98 i + ol Table of dimension variations for
0] R ZT15B/30B/408
SN N _z' 50 ZT158 | ZT308 | ZT408
6| 100 Mounting hole A 4 68 85
. H™ o ) (20 M6 mounting screws) B 1 30 40
0 A 3.5 terminal screws A C 2! 7 4
Mounting hole . D 6 > 3
(20 M5 mounting screws) <—Fr'\ 77 | — M3.5 terminal screws E 76 5 5
] N o | | F 15 0 40
© Q) T
G 70 90 100
=== H 25 50 50
Table of dimension variations for
/ ZT60B/80B/100B
© oo ® - ZT60B | ZT80B [ ZT100B
\ J A 140 160 185
B 60 80 100
5 5 o o C 73 82 93
d = D 150 169 190
= — P G of =T E 16 48 50
i t
Fig. 1 ZT15B/30B/40B types Fig. 2 ZT60B/80B/100B types
BOrdering method
Model name oot o Combined ZCT Auxiliary power supply Number of units
T-51LGF 500mA 4-20mA ZT60B 110VAC 5

T— Specify the primary-side current
(leakage current) of the ZCT
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|:| Voltage (Rise/Drop) Detectors [Insulated]

T-51/T-101 Series
<1-phase/3-phase>

These detectors instantaneously detect a voltage drop (or rise) compared to a previously

set value, an open phase or a reverse phase (only for 3-phase) in 1-phase or 3-phase AC
circuits and output a contact signal.
A “CAL signal” proportional to a preset value is output to enable accurate setting and

checking of the value set.

B Applications

®Detecting flicker and instantaneous power interruption

T-101VDL

Delivery period classification

®Monitori t | Symbol ©Standard |OQuasi-standard | ASpecial
mbol
oni o_rlng computer power supply o Y| ST i ST
®Detecting open phases, reverse phases (only 3-phase AC circuits) Reference deiey period| Immediate delivery | Within 20 days | 21 to 60 days
§‘ Setting range and accuracy Detection Delivery priod
2 |Model name| Function | Circuit | Rated voltage Auxiliary power supply| Weight classir%cation
3 Variable setting range| CAL output | Accuracy [Method and detection time Output
@110V circuit | DC
30~130V 0.3~1.3V
110VAC ®Form
T-101VDL DFOP or = [TTmmmmmmmmmmAmmmmmmmoooo ®Method no-voltage 1c 0.6kg @]
detection o g
220VAC @220V circuit | DC Voltage crest value |  relay contact o
1-phase i 110VAC 359
« p 50 and 60Hz 60~260V | 0.6~2.6V . detection method | @ ontact capacity 15 %
2 or . +5% 250VAC 3A 50 and 60Hz
3-phase \C/Aonsumptlon @110V circuit | DC @®Method 30VDC 3A Consumption VA: 3
Rise (between ”nes) 90~180V 0.9~1.8V Detection time (reS|st|ve Ioad)
T101VDH | jotection 110V:0.2 7=~ = e T 1 cycle @Alarm indication lamp 0.6kg o
220V:0.4 @220V circuit | DC Red LED
180~360V | 1.8~3.6V
*1 Manufacturable range *7 A model that operates when abnormal operation lasts for three cycles

Auxiliary power---100/110/120/200/220/240VAC (voltage tolerance i %)

supply
*2

*4 Output time

@®When the drop (or rise) time is 1s or less
@®When the drop (or rise) time exceeds 1s

@For open or reverse phase
.
5

24VDC (voltage tolerance+10%), 100~120VDC (voltage tolerance 33%)
The detection accuracy is the percentage compared to the rated voltage.
Output indicator lamp---A red lamp lights when the output contact is operating.

110.5s

drop (or rise) time
duration of open or reverse phase
A contact signal is output when the voltage of one phase drops significantly (to

approx. 50% or less of the rated voltage) in a three-phase AC circuit.

*6

Due to the voltage crest value detection method, error may occur when the input waveform is

distorted. Should this happen, calibrate the setting value in accordance with the actual equipment.

can also be manufactured. (Detection time: 40~70ms)

and up to 360V is possible for the 220V rating.

*9 Dielectric strength

*8 Continuous application of up to 180V is possible for the 110V rating,

@Between input terminal and contact output terminal: 2000VAC for 1min.
@Between contact output terminal and CAL output terminal: 2000VAC for 1min.

*10 CAL output load resistance: 5kQ~eco.
*11 Drop detection cannot be performed if the auxiliary voltage drops at the

same time. The auxiliary power supply should thus be taken from a circuit

where voltage drop does not occur.

M Detection voltage setting (Please carefully read the accompanying instruction manual)

. . Relationship between alarm value and CAL output Alarm value settin
While measuring the output voltage between the (+) and (-) 100
CAL outputs, set the output to the target value. 125 50 ?é%?gvalue
CA\ll‘ ou:/put Drop detection ECL OLSPM Rise detection , Aamindcation iamp ’%475
26 13 “ 36 18 7" Poversupply N\ &f
- - . - indicator (lamp) i :\m R\’
. 22 11
(Setting example) B3 i R
1.8 0.9
Example| Specification ||[Rated voltage|Detection voltage| CAL output // ° glelg
@ 2=|=
1 Drop detection 110VAC 90VAC 0.9vDC 0.6 0.3 //
2 |Rise detection|| 220VAC 260VAC 2.6VDC 0 30 110 130V 0 90 110 180V [T T Tat
60 220 260V 180220 360V r L)
Variable setting range Variable setting range 8.8 :,‘M\! 'fﬁr
.50 | 125

BConnection diagrams (Refer to p.156 for outer dimensions.)

B Detection — output time example

Output CAL

R
IEEEY)
CoCaCs %+ +

|
:

<

Lok

Ma Mg

(%)

A
ik

supply

Load

Fig. 1 T-101VDL (1-phase)

T-101VDH (1-phase)

Output CAL

LR

Co Ca Cs

]

Internal contact circuit

Auxiliary power

TEXXX)
CoCaCs & + —

Pi P2 P

Tee

Ma Ms

hihd

:r Note 1 |— Auxiliary power

supply

3
2

{

Fig.2 T-101VDL (3-phase)

Load

T-101VDH (3-phase)

100ms )

10s

(Input)—ﬂ—

drop period ‘ drof

(Output)

30ms or less

30ms or less

p period ‘

Note 1.

For low-voltage circuits, grounding of the secondary side of the instrument voltage transformer is unnecessary.



I ] Filters

T-51/T-101 Series

A ripple (AC component) of approximately 5% P-P is contained in the output of K Series

models. Use this filter if the ripple is to be reduced to 1% P-P or less. Delivery period classification
©Standard |OQuasi-standard | ASpecial
product product product

Symbol

Reference delivery period| Immeciate delivery | Within 20 days | 21 to 60 days

Model name Input and output Internal resistance Output ripple Weight Djlal\girf)i/cz%:;ﬁd
Voltage +20V max.
T-51FA approx. 160Q 1% P-P or less 0.5kg ©
Current +30mA max.

*1 The H Series and S Series transducers do not require the use of T-51FA because the output ripple is 1% P-P or less.
*2 T-51FA is not necessary when a transducer and an indicator (Mitsubishi Electric L or Y models) are used in combination.

Warning
The internal resistance of T-51FA is approximately 160Q2. Please note that problems such as the examples listed below may

occur.

slaanpsuel]

Example 1: Combination with a K Series transducer (current output)

In the case shown to the left, the total load resistance
connected to the output of the K Series transducer is
P —

K Series Output TmA T-51FA Load -5 k0 5.16kQ (5kQ+160<2) and the output thus becomes
transducer (internal resistance 160Q) smaller than the normal value.

/ Becomes less than 1TmA

Example 2: Combination with an H Series or S Series transducer (current output)

In the case shown to the left, the total load resistance

ang;‘g);sts(i’lf:éomA connected to the output is 660Q (500Q+160Q) and
] '/ exceeds the allowable limit. For an output of 4~20mA,
H Series or Output 4~20mA T-51FA a load in the range of 0 to 440Q can be connected to
S Series Load ~500 kQ i )
(intemal resistance 160€) an H Series or S Series transducer.
transducer

Example 3: Combination with a voltage output transducer

In the case shown to the left, the output of the H

Series or S Series transducer is divided between the
Becomes less than 5V

] 160Q2 and 10kQ resistances, and thus the output
g :’erfes or Output 5V T-51FA Load 10 kg\\ becomes less than the normal value. The same
eries (internal resistance 160Q2) phenomenon may also occur with a K Series
transducer
transducer.

W Connection diagrams (Refer to p.156 for outer dimensions.)

Output

e
Py

+ -
ourpuT

PU

o+ 2
1S

Input

Fig. 1 T-51FA
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[ ] Auxiliary Parts

T-51/T-101 Series

1. T-51/T-101 Series mounting parts

Transducers

®Breaker mounting plate for distribution panel @®Breaker coupling/mounting tabs for distribution panel
i i Parting groove ¢4.5 mounting hole M4
o, Parting groove ¢5.5 mounting hole M4\& g9 fl} 9 (o)
; SSRESES —5

Q f i e i s v [L f

olg I g 5 3 I s
[f th b h b [f )

PaR [5-1-6-]-6] -
Inserted spring __j 1+-0.8 12.5 25 - _.f 1.2
. 105 5
(25 pitch X 32 plates = 800) - (25 pitch X 8 tabs = 200) '
* Please specify “BH-K plate” when purchasing. * Please specify “BH-K coupling tabs” when purchasing.
10 sheets/box (32 plates/sheet) 80 sheets/box (8 tabs/sheet)

2. GR-2 standard resistor
Used to inspect resistance-bulb temperature transducers (T-51TP, T-101TPZ). Incorporates a resistance value corresponding

to the rated input temperature.

GR-2 standard resistor

Mounting X
holes M5 terminal screw

77@

95.5
85

%
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|:| Handling

T-51/T-101 Series

BEMethod for mounting inside panels

Mounting work is to be performed by a person with the proper technological expertise.
@The following four types of mounting can be performed for models with standard
specifications. The mounting parts can be used according to application.

(3) Breaker mounting plate | (4) Breaker coupling/mounting

1) Mounting | 2) IEC 35 i
(1) Mounting legs @ mm rai for distribution panel tabs for distribution panel

Telele o llmt=tofeta s

(1) Using mounting legs

BMAccessories
Mounting legs are packaged together with the
main unit as accessories.

One main unit Two mounting legs
T-51 &
Four mounting legs
T-101

Press-fi@

@A “mounting leg”

can be removed by //

(unit : mm)

- pulling out the leg )
ﬁ while lifting the root X
portion of the leg I
Rlcuptingleos with a standard ®
screwdriver.
= =
(2) Using an IEC 35mm rail
@®Applicable IEC 35mm rail ®Mounting @®Removal
9 5 } (DLatch on ® @Pull up
| -~
IEC 35mm rail ¥
1 t @
7.3 or more ®Push in Pull down the IEC 35mm rail removal tab

* When mounting using an IEC 35mm rail, affix the unit using a stopper to prevent sliding to the side.

(3) Using a breaker mounting plate for distribution panel

@®Outer shape of mounting plate ®Mounting

®
Parting groove  ¢5.5 mounting hole
NEAEAK: (Latch on
P4 { @Push in
Sl p @

Inserted spring

(4) Using a breaker coupling/mounting tabs for distribution panel

@®Outer shape of mounting tabs ®Mounting

Parting groove ¢4.5 mounting hole (slot)

S N &HESE
S 5 3 %

M4 mounting screw

=




B Snap-fit terminal cover
® The terminal cover is fitted onto the partition walls of the

Partition wall

terminal section and can be easily removed. Terminal
. . cover
The cover can also be removed by placing the tip of a

standard screwdriver into a slot along the side edge of the Terminal coley

slot
terminal cover.

@ To attach the terminal cover, simply push the cover back

into place.
@ A nameplate can be inserted in the slot along the side Terminal cover
. Lo i Nameplate
edge of the terminal cover to indicate a signal name or (—;p /
equipment number. L 1
- 5
The customer is requested to provide the nameplate. Slot g
£
Outer shape Nameplate dimensions 3
T-51 10.8~1X7.5X45
T-101 10.8~1X7.5X95

For safety reasons, use an insulating material as the material of the nameplate.

BWPower supply indicator (lamp)
An indicator (red LED) that shows current is being in
supplied from an auxiliary power supply is provided (except

N

Power supply I
indicator (lamp)

for K Series).
Use this for daily inspection and as a guideline for judging

whether or not the device is operating.
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[l ]Handling

T-51/T-101 Series

BWWiring
Connection work is to be performed by a person with the
proper technological expertise.

@®Connections must be made correctly and securely.

Be careful because erroneous wiring not only causes
malfunctions and damages equipment, but may also
spread problems to other power equipment.

@As the lead wires for connecting the output and load of
a transducer, use two-core shielded wires or twisted-
pair wires to prevent malfunction and failure due to
transmission noise and disturbance surge. If the
transmission distance exceeds 100m, current output
specifications; for example, 4~20mA DC are
recommended.

@®Do not bring the output line close to or bundle it
together with other power lines and the input lines (i.e.,
VT, CT and auxiliary power supply).

@®Although the H Series, S Series, instrumentation and
peripheral transducers are provided with auxiliary power
supply terminals, if the voltage of the measured circuit is
comparatively stable and within the allowable range of
the auxiliary power supply, the voltage can be supplied
from the measured circuit (VT secondary side).
However, if the voltage of a generator is supplied from
the measured circuit, the transducer output may
fluctuate when the voltage during operation such as
starting or stopping of the generator falls below the
rated value.

®Ground the shield line of a shielded cable on the
receiving side.

However, depending on the circumstances of external
noise, it may be better to ground it on the transducer
side.

Output line

machine

Transducer

Earth

@ Connecting the input line

For temperature transducers, isolators, DC level
transducers or other transducers that handle minute input
signals, arrangements must be made to prevent
interference such as noise and surge in the input line.

For input lines such as these, in order to prevent incorrect
operation and failure due to transmission or noise
interference, please use shielded or twisted cables.
Additionally, avoid installation alongside power lines or
other noise sources as well as pairing different input lines
with each other and other lines as shown below.

Resistance bulb

rOA
OB
O C(b)

O A
OB
O C(b)

Sensor Temperature transducer

<Example of erroneous pairing>

Resistance bulb

i—w—c F——1OA
—Hos
'\C \\\ ,’ OC(b)
v ftoa
—+oB
\c .\\\ ,, OC(b)
Sensor Temperature transducer

<Example of correct pairing>




@ Signal line connection distance
The connection distance depends on conditions such as the output signal line specifications of the transducer, signal line
installation method, external magnetic field and electric field, and cannot be determined unconditionally. However, empirically
speaking, the lengths shown below should be used as a reference.

Transducer output Connection conditions Connection distance
Voltage signal output VT 10mm or less
A Data logger,
or Transducer /\ central monitoring
L 0.5mm2~2mm? [__panel | =
¢0.65 or more 5
IV, KV, CVV 2
]
o
)
300m or less
VT
T AT It Data logger,
Transducer | i1} /\ || central monitoring
CT S ————— : panel

0.5mm2~2mm?2
$0.65 or more
CVVS, CPEVS, SPEVS

If the signal line runs in Condition Distance
parallel to a power line,
secure the separation Low-voltage power lines of 600V or less | 30cm or more
distance in the table on . .
the right. Other high-voltage power lines | 60cm or more
Current signal output © o 2km or less
 — A i) Data logger,
Transducer | ii} 7\ L central monitoring
CT ‘&»-»-»-»-»-»-»-»-»-»-i panel

0.5mm2~2mm2 Ep
¢0.65 or more

CVVS, CPEVS, SPEVS

Line resistance: 200Q or less

If the signal line runs in parallel to a power line, secure the separation
distance shown in the table above. If this is not possible, provide
electromagnetic shielding by using a shield plate or conduit.

BApplicable crimp terminals and tightening torques

Series Applicable crimp terminals Tightening torque

T-51, T-101 Round crimp terminals (outer diameter: ¢8.5 or less) for M4 screws 0.98~1.47Nem

Iy

@ Quter diameter dimension

Y

154



[l ]Handling

T-51/T-101 Series

B Short-circuiting and opening of output terminals

@Terminals for current output ----------- Although the terminals may be opened/short-circuited, a voltage of 8~50V is generated

when they are opened.

@®Terminals for voltage output ---------- Although the terminals may be opened, do not short-circuit them.

B Checking output

Release the load and measure with a voltmeter or ammeter using an input resistance within the specified load range (except
the K Series).

K Series transducer

Measure with a voltmeter or ammeter using the same input resistance as the specified load resistance.
If such an indicator is not available, check using the following method.

<Voltage output> <Current output>

Parallel resistance (Rp) P Serial resistance (Rs)
K Series Measuring device K Series Measuring device
transducer A Input resistance (R1) transducer A

Input resistance (R1)

Transducers

Output

Output

Calculate the parallel resistance Rp. Rp = E;/Et Calculate the serial resistance R. Rs =RL-Ri.

(RL: load resistance)

(RL: load resistance)

B Output adjustment
@ Although the transducer output is adjusted according to the predetermined specifications, use the span adjuster or zero

adjuster on the transducer surface to perform readjustment for matching.
Ordinarily, do not touch these except in special cases.

® With the T-51 and T-101 series, output adjustment is performed upon removing the cap. For dust prevention, put the cap
back on after adjustment.

® Adjustment method
(D With the span adjuster and zero adjuster, the output

increases when turned clockwise and decreases when <Zero adjustme'nt> <Span adjustment>
turned counterclockwise. '/:'"' '/"

@ With the zero adjuster, the output range is increased or '/:," ,/ //'
decreased by a fixed value (approximately +0.3~+5% with Output ',::/' Output ','://
respect to the span) as shown in the figure on the right. T /,::/ T S

(®With the span adjuster, the output increases or decreases /et
at the same proportion (+3%~+15% with respect to the —* Input — g

rated output) with zero input as the base point.
@ Standard adjustment procedure

Apply the auxiliary power supply and perform zero adjustment so that the predefined output is output in a state where an
input is not applied. Then, apply the rated input and perform span adjustment so that the rated output is output.

However, zero adjustment of a frequency transducer is performed with the lower-limit frequency being input, and span
adjustment is performed with the upper-limit frequency being input.
® Do not apply an excessive force to the adjusters.
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|:| Outer Dimensions

®Fig. 1 T-51 Series

Terminal cover

93

TN

50 3 101
2.5 Span adjuster s
qus Zero adjuster A 23
Power supply ‘T Fs
indicator (lamp) T g
i -
: i | 1EC 35mm rail
i
N33 :
2 gz|8 i

2 Rail removal tab

M4 terminal screw

100 _ 3 101
oS = Span adjuster 8
Zero adjuster Bl 28
Power supply
indicator (lamp)| i} {Ti —F
i 1| 1EC 35mm rail
N !
= el 4
Terminal cover -
I i
_ 1
l:l 2@ ) B |
= .!:'I T T T
7Ry HAn fiig
FEE ! L i
Rail removal tab
8.8 50 2.5, 9
M4 terminal screw |
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|:|T-1 20M collective Multi-transducers

Transducers

157

®Measurement elements
* Analog outputs
AC voltage, AC current, active power, reactive power
Power factor, Frequency
Harmonic voltage, harmonic current

¢ Pulse outputs

Active electric energy, reactive electric energy

@®Block diagram

Input

CT

T-120M multi-transducer

BFeatures

Voltage
Current
Active power
Reactive power
Power factor
Frequency
Harmonic voltage
Harmonic current

iy vyyd

— Active electric energy (pulse)—{
— Reactive electric energy (pulse) —{

(Receiver)
Indicator
Recorder

Control equipment
Data logger

Calculator

Sequencer

Telemeter

@®Various elements can be measured with one unit.

@A liquid-crystal display and buttons enable setting flexibility.

With multi-transducers, the required AC electric quantities can be measured by inputting the secondary sides of a VT and CT.

@Supports power flow measurement (sending, receiving) and can be used for monitoring power generating equipment.

(Active power, reactive power, power factor, active electric energy, reactive electric energy)

@Compact size realizes reducted mounting space.

BAnalog output patterns

; Measurement element
Ple;ssfémre Anarl)c;% grl:]tput Analog output Pulse output
CH1 | CH2 | CH3 | CH4 | CH5 | CH6 | CH7 | CH8 | CH9 | CH10 | CH11 CH12
Q-phase PO1 Vi2 Va3 V31 I1 I2 I3 w PF var Hz
S'ﬁ'fﬁrfg:;em P02 Viz | HVi2 | Vai | Iy lo | Hi | W | PF | var | Hz | Wh, Varh
3-wire system P03 Viz | Vaz | Vat I l2 I3 w PF | HVi2 | HIi | (setusing switch)
1-phase 2-wire system PO1 Vi2 HV12 - 1 - Hl1 w PF var Hz

The output pattern is fixed at PO1 for 1-phase, 2-wire systems.

HI: Harmonic current, HV: Harmonic voltage, -: No measurement element (fixed at lower limit output)




[Insulated]

B Specifications

ltem

Specification

Model name

T-120M

Indicator rating

110V/220V 5A 50/60Hz

Phase-wire system

Can be used in common with 1-phase, 2-wire, 1-phase, 3-wire and 3-phase, 3-wire systems

Number of output points

Analog output: 10, pulse output: 2

1-phase, 2-wire, Secondary voltage 110V: 0~150VXVT ratio
AC voltage Grade 0.5 | 3-phase, 3-wire Secondary voltage 220V: 0~300V
. phase, 3-wire 0~150V/0~300V (set using switch) Va1 is fixed at 300V
E AC current Grade 0.5 | 0~5AXCT ratio
6 0”+PI,(W or 'IP"O""'PkV_V (set using switch) (P: Eated power) Phase-wire system| Secondary voltage Rated voltage
2@ Active power Grade 0.5 Positive side: Can be set in the range of approx. 40~120% of the rated power. 1-phase | 110V [500WXVT ratioXCT ratio
515 Negative side: Can be set in the range of approx. -20~-100% of the rated power. | |  2-wire 220V 1000WXCT ratio
ElS (power flow measurement is enabled) 1-phase 3-wire 1000WXCT ratio
o= Q (lead) ~0~Q (lag) kvar (Q: rated reactive power) 3-phase | 110V [1000WXVT ratioXCT ratio
£ | 8| Reactive power Grade 0.5 Can be set in the range of approx. 40~120% of the rated reactive power, || 3-wire | 220V 2000WXCT ratio
g g- (power flow measurement is enabled) The unit for reactive power is var.
g 3 Beer e Grade 1.5 Lead 0.5~1~Lag 0.5/Lead 0~1~Lag O (set using switch)
a2l (power flow measurement is enabled)
g (_c"s Frequency Grade 1.0 | 45~55Hz/55~65Hz (set using switch)
g Harmonic | Overall (2nd to 15th- Grade 2.0 0~30VXVT ratio (when 110V is selected as secondary voltage)/0~60V (when 220V is selected as secondary voltage) (Fixed at 0~30V in the case of 1-phase 3-wire.)
voltage | order) content (%) " | 0~20% (switching between effective value and content (%) is enabled)
Harmonic | Overall (2nd to 15th- | .40 g 0~1AXCT ra_tio/Q~3A><CT ratio/O~§A><CT ratio (set using sw_itch)
current | order) content (%) " | 0~100% (switching between effective value and content (%) is enabled)

Active electric energy

Complies with JIS C 1216 (ordinary class) (switching between sending and receiving directions is enabled)

Pulse

Reactive electric energy

Complies with JIS C 1263 (switching between sending and receiving directions is enabled)

Analog output specifications
(resistive load)

4~20mA (0~666kQ) or 0~5V/1~5V (set using switch) (5kQ~e), specify when ordering
* With limiter function and zero and span adjustment functions

Ripple 1% P-P or less
Effective value 1s (demand time interval can be switched for current and power)
Response - —— -
speed Harmonics 7s (demand time interval can be switched)
Demand time interval setting | 0~60s (in 10s intervals), 1~10min (in 1min intervals), 10~30min (in 5min intervals) (Os setting is instantaneous output.)

Pulse output specifications

Output form: semiconductor relay, no-voltage contact
Contact capacity: Leak current for 110VAC or less, 0.1A or less: 15uA for 110VAC
Leak current for 100VDC or less, 0.1A or less: 1uA for 100VDC (on resistance is 12Q or less)
Pulse width: 0.125s/0.5s/1s+20% (set using switch)
Pulse units: Selected from 4 types according to full-load active power (set using switch; see “Setting method” for details)

Display

Liquid-crystal display is lit while power is supplied (RUN, analog output pattern display)
Various settings are possible (set as primary side values)

Auxiliary power supply

Can use any of 100-240VAC *12 %, 50-60Hz, 100VDC *32 %

Voltage circuit

0.1VA when approx. 110V, 0.2VA when approx. 220V (all phases)

Consumption

VA Current circuit

Approx. 0.1VA (all phases)

Auxiliary power supply

Approx. 10VA (110VAC), approx. 12VA (220VAC), approx. 6W (100VDC)

Outer dimensions (mm) | W120XH100XD101
Terminal screws Input terminals: M4, output terminals: M3.5
Weight 0.6kg
. Between input/output terminals as a whole and outer casing, between auxiliary power terminals as a whole and outer casing 2000VAC
Cpmmermal iz sy Between voltage input terminals as a whole and current input terminals as a whole, between auxiliary power terminals as a whole and input terminal as a whole | (50/60HZz)
withstand voltage ‘ . . I ) . ;
Between input terminals as a whole and output terminals as a whole, between auxiliary power terminals as a whole and output terminal as a whole 1min

Insulation resistance

10MQ or more at the same locations as the above (500VDC)

Remarks (1) Regarding the harmonic output, measurement of harmonics cannot be performed unless the fundamental wave content is 75% or more of the rated voltage.
(2) An analog output of approximately 100% or more may be output for a few seconds immediately after turning on the auxiliary power supply (until the internal voltage stabilizes).

EMounting method

Four types of mounting are available.

The mounting methods are the same as those of the T-51 and T-101 series. Refer to the “Mounting method for T-51 and T-101 series” on p.151.
BENames and number of accessories

Mounting legs

Instruction manual

EOperation method

(1) Screen during operation

)

SINGLE

Method for checking settings (button functions)
SET +  RETURN

COCOHOH

DOUBLE
SPECIAL|

% RMS | TEST

—The analog output
pattern is displayed.

— The indication is lit.

L When the () button or (=) button is pressed for 1s or more, the setting value checking mode is entered.
The respective setting values are displayed by consecutively pressing the button or (=) button (refer to
“Setting method” in regard to the screen).

B

* The active power measurement range (negative side) is displayed when the special bidirectional setting is set for active power.

Primary <— Primary <— Active power <« Active power measurement <— Power factor < Reactive power
voltage current measurement range range (negative side) measurement range

Operation screen < Pulse output CH12 «<— Pulse output CH11«<—— Harmonic current «<—> Harmonic voltage —— Frequen‘cy_—|

* The harmonic voltage and harmonic current are not displayed when the analog output pattern is PO1.
* The reactive power measurement range and frequency are not displayed when the analog output pattern is P03.
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|:| Setting Method

@Setting method

[Display unit]

Operation indicator

Lit during operation.
Output channel display

Displays the output channel to be set.

Setting indicators are lit when setting
the corresponding item.

Basic setting indicator

[ ]
[ RUN T SET T ANALOG ] PULSE ] ZERO | SPAN |

Pulse output element display
Displays the pulse output element to be set.

Output limit setting indicator
Lit when setting the output limit.
Harmonics measurement setting indicator
Lit when setting harmonics measurement.
Demand time interval setting indicator
Lit when setting the demand time interval
for active power, current and harmonics.

I_'— Analog output setting indicator
Pulse output setting indicator

Zero adjust indicator

L Span adjust indicator

Test indicator

-— -— -— -— -— -¢
1] —R(PRIMARY) cos
'CHII_'I = R(SECONDARY) Hz 0 |SINGLE —
Y ) h
ey o ¥ w f w el )T
No i LIS Ay In
LIMIT s rin ¥ [SPECIAL
-— -— -— -— -—
[FHARVONIC | DENAD | _ % | _RWS ]| TEST ] |
I — [ T I

Lit during analog output testing.

Harmonics measurement pattern display
Displays the measurement pattern to be set.
%: content (%) RMS: effective value

[T]Setting mode

Press the (SET) button for 2s or more to enter the set up mode (setting menu will be displayed and “End” will blink).

Use the () and(=) buttons to select the item to be set, press the button to display the set up screen,
and then use the () and(=)buttons to set the contents.
When the (SET) button is pressed for 1s or more while setting an item, setting of the remaining items is

skipped and returns to the setting menu.

Digital display, unit indicator
The respective setting values are displayed.

AN TS TR PISET TR0 T A

fsmt

End o

s

TR T i T

[2]Basic settings (analog output pattern, phase-wire system, frequency, primary/secondary voltages, primary current)

F > buttons

|

] Vi (=) buttons

(DChange the setting menu to indicate [SET].

(2)Set the phase-wire system. (When this setting is changed, all other settings are set back to the default settings at the time of factory shipment.)

|—>3P3 (3-phase 3-wire system) < 1P3 (1-phase 3-wire system) <— 1P2 (1-phase 2-wire system) «—l

s T
i

E [mae
nd ]

AL T = T T [ TT

AR T ST TR PISET 700 T A

fsmt

jmar

S
A L T S 18

F S buttons

HH > buttons

Primary voltage

ESOHZ<—>60HZ:|

(5)Set the secondary voltage.

E1 1OV<—>220V<:|

- no measurement element (fixed at lower limit output)

When this is changed, the
measurement ranges for
active power and reactive
power are set back to the
default settings at the time

of factory shipment.

275kV
L 550kV
[RETURNJSET) SP
V (=) buttons
[@Primary current
1 71 1 701 771
5A 25A 120A | 750A | 3000A
6A 30A 150A | 800A | 4000A
7.5A 40A 200A | 1000A | 5000A
Ll 8A 50A 250A | 1200A | 6000A
@Eﬂ 10A 60A 300A | 1500A | 7500A
I 12A 75A 400A | 1600A | 8000A
15A 80A 500A | 2000A | 10kA
20A 100A | 600A | 2500A | 12kA
4 o -1 t_J °_|

220kV

If the 1-phase 3-wire system is set in @),
the input rating will differ according to the
secondary voltage setting.

B> buttons Phase-wi Analog output Measurement elements
®Analog output (3:Set the analog output pattern. | e '@ SYSteM ™" oaliem | GH1[CH2 [CH3 | CH4 [ CH5 | CH6 | CH7 | CHB | CHO [CHIO
pattern P0O1——P02— P03 , PO1 Vi | Voy | Var | 11 | 1o | 15 | W | PF |var | Hz
r ‘—| 3-phase 3-wire system
— 1-phase 3-wire system P02 Vi [HVio| Vay | 14 | 1, | HI PF | var | Hz
Z P03 Vip | Voo | Vg | 14 | 15 | I PF | HVy,| HI;
POt i 1-phase 2-wire system P01 Vio |HVio| — | Iy | — | Hl PF | var | Hz
. The pattern is fixed at PO1 in the case of the 1-phase 2-wire system
TR Ty TN TN T
(=) buttons @Set the frequency. HI: harmonic current, HV: harmonic voltage,

AN T ST TR PUSE 700 [ A

e[S
jma
et

AT 0 = [T [ TEST
AR TS TR PISET 70 T A

A fst
jmar
Vv o
AL T = T T [ ToT

Secondary Input rating
voltage setting | Vip Vg Vs
110V 0~150V
220V 0-300v | 07300V

(®Set the primary voltage. (When this is changed, the measurement ranges for active power and reactive

power are set back to the default settings at the time of factory

shipment.)

20kA

25kA

30kA
SP

(=) buttons
(8)Setting menu Continue set up in another

setting menu or end set up.

M To change to another setting menu,
use the () and (=) buttons to
select the setting menu in which
set up is to be performed.

AR T S TR PISET 700 T A
ke It
fmes

Vv o

G T = T 16 [ TEST

« If the 1-phase 3-wire system is set in (2), setting of the primary

voltage will be skipped.

« If the secondary voltage is set to 220V in (®), setting of the

primary voltage will be skipped.

» When SP is selected, setting of the special primary voltage is entered,
in which the upper three digits can be set in the range of 110V to 550kV.

(7)Set the primary current. (When this is changed, the measurement ranges for active power and reactive

power are set back to the default settings at the
time of factory shipment.)

AT SET TR PLSET TR0 WAL

ek fsmar
e
A (]
A N T 38

* When SP is selected, setting of the special primary current is entered, in
which the current can be set in the range of 5A to 30kA in the following steps.

5A~100A : in steps of 5A
100A~1000A : in steps of 10A
1000A~10KA : in steps of 100A

10kA~30A : in steps of 1kA

H To end set up
Use the( @ and (= buttons to select End.
Use the button to display SAVE, and
then save the settings by pressing the
button again.

i W To cancel the settings

When SAVE is displayed, use the(+)and

(=) buttons to select CANL and then press

the button to cancel the settings.

AN T ST TR T PUSET TR0 T A

[

E"'CI jmar

et

AT AT A me

AN T SET T T PULSET T00 T A1

[

e

R {76 T TET
RN T SET T TPLSET 70 [ AT

fsma

lowan]

R T [ 706 T TEsT



Active power measurement direction setting indicator. .
Indicates the active power measurement direction to be set. [Button functions]
SINGLE: unidirectional, DOUBLE: bidirectional, SET - + RETURN
DOUBLE SPECIAL: special bidirectional COCO
Indication of measurement direction of power factor and reactive . . L
| power during power flow SET) :The set up mode is entered when this is pressed for 2s or more.
Used for selecting an item to be set, and setting various items.

Indicates the measurement direction of power factor and reactive . ; ; p ’ ’
power during power flow. or (—):Used for increasing/decreasing a setting value during set up, and

Wi ; for checking setting values.
gggg‘ﬁ Vv\cﬁt;o;;xgrvﬁgxc;vl;:ﬁgg?on. :Used for selecting (setting back) an item to be set.

Special primary voltage/current setting indicator

. The underline in the setting specifications indicates
[8]Analog output settings the default value at the time of factory shipment.
(=) buttons m ETe
DSetting menu (DChange the setting menu to indicate [ANALOG]. ==& - -
End e
T
=
o
@B buttons é
(RN SET [ WWL0e  PULSE | Z0R0 | SPAN |
(2) Unidirectional, [ (@Set the unidirectional, bidirectional, or special bidirectional setting for active power measurement. e e 5
bidirectional, or |—>SINGLE: unidirectional «—— DOUBLE: bidirectional —— DOUBLE SPECIAL: special bidirectional<—| onn 3
special bidirectional - T "
setting for active power Example for active power of 1000kW
MA  Unidirectional MA  Bidirectional MA  Special bidirectional
20 20 20
12 -
4 4 ] 4
@B buttons 0 1000W <000W O 1000W -250W 0 1000W

(3Set the active power measurement range.

RS TR AL T S

A (A) Setting of the upper three digits can be Phase-wire system|Secondary voltage| Rated actl\{e power - =
performed in a range of approx. 3-phase 110V 1000WXVT ratioXCT ratio W puc|
40~120% of the rated active power 3-wire 220V 2000WXCT ratio VR AT T BT
(table on the right). system (Direct)

LI (B) If the special bidirectional setting is 1-phase 3-wire system 1000WXCT ratio
[RETUHN]@E@ set, the negative side measurement 1-phase 110V 500WXVT ratioXCT ratio

range can be set in a range of approx.

-20~-100% of the rated active power ivsvtlgiq (I%izrg\c/t) 1000WXCT ratio
(-25% at the time of factory shipment) Y. — - -
in continuation to (A). The unit will be var in the case of reactive power.

HH S buttons

RS TR TS 00 [

(@)Set the value of the power factor with respect to the maximum output value (see “®) Power flow” for an output example). T
[0.5:1 (LEAD0.5-1-LAGO.5) ——0-1 (LEADO-1-LAGO) ]

(@Power factor

o]

(= buttons

(RN T SET TWLR [ PULSE | Z6R0 T SPAN
(5Set the reactive power measurement range (see “® Power flow” for an output example). ) e
* The upper three digits can be set in a range of approx. 40~120% of the rated ., o

reactive power (setting at the time of factory shipment: 100%).

RO 3000 =T [ TST

(= buttons

RS TR TS 00 [

T
fosr
v o]

A 1

|—» 1-5V (1-5V output) «<—0-5V (0-5V output)<—| and span adjust are set back to the defaul
settings at the time of factory shipment.

* This setting is not available with the 4-20mA specifications for analog output.

» The same specifications are applied to all analog output CHs. Setting according to CH cannot be performed.

(8)Set the analog output to 1-5V or 0-5V. [ When this is changed, the zero adjust }
t

(=) buttons

RS TR AL 00 [

(7)Set the analog output when the full scale is exceeded.

[~ OFF (no fmit) — on (with imit) < =
——

|| oFF (no limit): The upper-limit output is output to approx. +5%

[RETURN]@E@ and the lower-limit output is output to approx. -5%.

on (with limit): The upper-limit output is output to approx. +1%
and the lower-limit output is output to approx. -1%.

vV @Ebutons o _ _ S
[ ®Power flow ——————— (®Set the measurement direction of power factor/reactive power during power flow. 1
|—> 2-4 DOUBLE (without power flow expansion) «<— 2-4 SPECIAL (with power flow expansion) <—| H {z =
T
(Without power flow expansion) 3 (With power flow expansion) (Without power flow expansion)
mA 0.51-0.5 mA o1-0 3 A 0.51-0.5 mA 010 L
20 20 : 20 20 o
Power  1pf--— ‘ 12} : : 12} ‘ 12} ‘ = puac
factor 4 : 4 ' 4 : 4 : '
' ' ' T A A TR T T8 TS
| 05 1 05 0 1 0 : 0051050051050 0051050051050 (Wiansion)
| Lead Lag Lead Lag Lead Lag Lead Lag
@;ﬂ Lead Lag Lead Lag ' Send  Receive Send  Receive
mA : A
Example in the : 20
case of reactive 12p f
power of 1000var 4 : | ‘ 4 ]
1000var 0  1000var ' 1000var 0 1000 O 1000var
Lead Lag ' Lead Lag Lead Lag

Send  Receive

(#H =) buttons " T
(9)Setting menu (9 Continue set up in another setting menu or end set up. S -F - -

(Refer to of “[2] Basic settings.”) End =

TRROE 300 | =T [ TEST
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[4]Pulse output settings (pulse output elements, pulse unit, pulse width)

[t
st
=0

ot

=0

fot

=0

E X buttons e -
(DChange the setting menu to indicate [PULSE]. —=-F-
4\ [ End
- -
IS buttons
(@ Pulse output (@Set the element (No.) to be output to the pulse output CH11 (C1A-C1B). ST ST
CH11 element Element that can be set OHi{ e
sl
I Element (indication) Pulse output element (measurement range) ““ i
R B [T
Na 1Wh Active electric energy (receiving) (pulse output CH11)
No2Wh Active electric energy (sending)
No 3 varh Reactive electric energy (receiving, lag) (pulse output CH12)
L No 4 varh Reactive electric energy (receiving, lead)
RETURNJSET) No 5 varh Reactive electric energy (sending, lag)
Na 6 varh Reactive electric energy (sending, lead)
Na 7 varh Reactive electric energy (receiving, lag + sending, lead)
No 8 varh Reactive electric energy (receiving, lead + sending, lag)
None No pulse output element
o V
o (3 Pulse output (B buttons TS T T
3 CH1 pulse unit (3)Set the pulse unit for the pulse output CH11 (C1A-C1B). PSS
2 Select from the table below in accordance with the full-load active power. Nﬂ
E RETURN Full-load active power (kW) || Pulse unit (Wh/pulse) that can be set | £ 1. 10ad active power (KW)= .
Less than 10 1k 0.1k | 0.01k | 0.001k oX (primary voltage) X (primary current)

10 or more and less than 100 10k 1k 01k | 0.01k 1000

(@)The same elements as those of CH11 can be set for the pulse output CH2 (C2A-C2B).
(F(=) buttons

(®Set the pulse width
|—>0.1253<—>0.5005<—>1.0005‘—|

(5Pulse width

* The same specifications are applied to all pulse output CHs. Setting according to CH
cannot be performed.
@Eﬂ * If the load is large when the pulse width is set to 0.500s or 1.000s and the pulse unit is set
to the minimum value, the number of pulse outputs may decrease because the pulse
output cannot follow. Use the following relationships to calculate the setting for which the
OFF time of the pulse output will not be shorter than the ON time for all loads.
* When 0.500s is set: full-load active power/pulse unit<3600
(= buttons * When 1.000s is set: full-load active power/pulse unit<1800

(®Continue set up in another setting menu or end set up.

(Refer to (8)Setting menu| of @ Basic settings.”)

[5]Analog output adjustment (zero adjust, span adjust)

EH ) buttons

(DChange the setting menu to indicate [ZERO| [SPAN].

Nl

1 V HE > buttons
(@ Perform zero adjustment of the analog output CH1. Movement of zero adjustment value
zero adjustment Set in the range of -30~0~30 Zero adjustment value
£ | « During current output, adjustment of approx. 20mA
+0.16mA can be performed. 4
I ‘ * During voltage output, adjustment of approx. nput
(# (= buttons +0.05V can be performed.

(3 Perform span adjustment of the analog output CH1.
Set in the range of -75~0~75.
* During current output, adjustment of

(3 Analog output CH1
span adjustment
£l

Movement during span adjustment

RETURN approx. +0.48mA can be performed. Unidirectional deﬂechosr:)an Bidirectional deﬂecho;pan
« During voltage output, adjustment of 20mA| adjustment adjustment

value

(4) Perform zero adjustment and approx. £0.15V can be performed. 4 value
span adjustment of analog output

I I
CH2~CH10 in the same manner N nput 0 nput
[1
SET
Vi @ buttons
(®Continue set up in another setting menu or end set up.

(Refer to of “[2] Basic settings”)

161

(@) Set the element and f00ormoreandless han 1000 | 100k | 10k | 1k | ok | (& for 1-phase, 2-wire system; 2 for 1-phase,
pulse unit for pulse 3-wire system; ¥3 for 3-phase, 3-wire system)
output CH2 in the 1000 or more and less than 10000 | 1000k | 100k 10k 1k However, calculate with the primary voltage being
same manner. 10000 or more and less than 100000 10M M 0.1M | 0.01M | 100V for the 1-phase, 3-wire system.

1 100000 or more 100M | 10M 1M 0.1M For reactive power, the unit W is changed to var.
[

R T ST TR TS 0 [

ot

=

R 3000 | T A6 [ TET

R T ST TR DS [

End

fswar
homit
[

R 3000 | =T A6 T TET

RIS T TS0

End

[t
st
=0

R TR0 = T 6 T T

R T ST TG TS R [

CH !
a

fot

[

R 3000 | =T A6 [ TET

(R ST T TP T T
/
CH |
o

ot

=

FERAE R0 = [ [T

VWYTW_%@
End

[t

=0

FERAET TR0 = T A5 T T



[6]Harmonics measurement settings (harmonic voltage, harmonic current)

F > buttons

(DSetting menu
£ [l

FH > buttons

F > buttons

F S buttons

R SE TR RIS 0 T

(DChange the setting menu to indicate [HARMONIC|.

fsmar
ot
S

RN T SET TAAOE T AUSE] 760 T 9P

RN T SET T FULSET 700 TSP

(@Set the harmonic voltage measurement pattern. - E— -
|—' % | indication (content (%)) «<—[RMS] indication (effective value) <—| 20007 | aoo |
R L T T {Tha

<Content (%)> <Effect|ve value>

RO ST T AL 70 T 9

(3Set the harmonic current measurement pattern.
I: [% ] indication (content (%)) RMS| indication (effective value) 1AXCT ratio :|

E indication (effective value) 5AXCT ratio <|RMS| indication (effective value) 3AXCT ratio

RO ST T AL 70 T 9

fswar
ot
feman

H’Iﬁﬁ“’ oL
A

T

<Effect|ve value>

mmlm lxulr:b-;&
<Content (%)>

(@ Continue set up in another setting menu or end set up. T TR T T

(Refer to [®)Setting menu| of “ Basic settngs”) | T07=7 et

ey fnd _ B
[7]Demand time interval setting (demand power, demand current, harmonic demand voltage/current)
HE > buttons
(DSetting menu (DChange the setting menu to indicate DEMAND. — [[===== o
AN ] End =
T s
I ' @Ej bUttonS [ROV | SET [ AWIOG [PULSE | 280 PN | (RN T ST AWC0G T PULSE | ZER0 | SPAY | (RN SET [ AWL0S  PULSE 7680 | SPAN |
(2) Demand power (2Set the demand power time interval. - - -
time interval v e loac e
f I Oseconds | 40 seconds 3 minutes 7 minutes 15 minutes - = - e - e
RETURN 10seconds | 50seconds | 4minutes | 8minutes | 20 minutes e e e
I ’ 20 seconds 1 minute 5 minutes 9 minutes 25 minutes <Demand power > <Demand current> Harmonic demand
30seconds | 2 minutes 6 minutes 10 minutes | 30 minutes ; f ; f
(3 Set the demand current time interval time interval time interval vc;::g%ctz:\rlzrllt
and the harmonic demand voltage/
current time interval in the same manner
[
SET
J (B buttons
(@ Continue set up in another setting menu orend setup. [ ===== -
(Refer to [8)Setting menu| of “ Basic settings.”) End el
T s
[8]Analog output test
(= buttons T DI
(DSetting menu (DChange the setting menu to indicate [TEST]. End 5
/\ [ __ o
I ' (H (= buttons [T ST T PO [ 0 T 9] O SET TR ALSE [ 760 T ]
(2 Analog output (2)Perform the analog output CH1 test. o (O .
CH1 test Wait for the test to start — 0% output <——50% output <—100% output «—l &n iy £m
f 1 T TR T ST T TR T

RETURN

(3 Perform the analog output
tests for CH2~CH10 in the
same manner

H > buttons

(4)Setting menu

<Wait for the test to start> <100% output>
* While waiting for the analog output test to start, the measured value of the set analog output element is
output.
* During analog output testing, output is performed without any relationship to the analog output element
setting.
» After leaving the analog output CH1 test mode, the analog output returns to the ordinary operation state.
* The test mode is for checking the connection of the analog output when there is no input.
* The output during this test cannot be varied by analog output adjustment (zero adjust, span adjust).

RIS T AL 760 T

(@ Continue set up in another setting menu or end set up.

(Refer to [®Setting menu] of “[2] Basic settings.”)

fsmt

P o
T T =

Remarks: Refer to “Operation method” on p.158 regarding the method for checking settings.
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|:| Input/Output Relationships

Hinput/Output relationships

Output 0~5V 4~20mA, 1~5V
v mA Vv
5 20 5
t t
= 212 3
Vol g% g
oltage g g
o a
4 1
0 0 o0
0 75 150V X VT ratio 0 75 150V X VT ratio
0 150 300V 0 150 300V
AC input — AC input —
v mA Vv
5 20 5
t t
3 3 12 3
3 3
Current g 25 H
8 8
41
0 0 0
0 25 5A X CT ratio 0 25 5A X CT ratio
AC input — AC input —
Example in the case ‘é Example in the case 2"(‘)“ ‘;
of 1000W of 1000W
t t
3 312 3
£ 25 Hi
. 3 3
Active power
p g 8
4 1
0 0 o0
Unidirectional (SINGLE) [ 500 1000W Unidirectional (SINGLE) 0 500 1000W
Bidirectional (DOUBLE) -1000 0 1000W Bidirectional (DOUBLE) -1000 0 1000W
Special bidirectional (SPECIAL) 250 (375 1000W Special bidirectional (SPECIAL) -250 (375)  1000W
AC input — AC input
Example in the case of 1000var Example in the case of 1000var
V Without power flow expansion v With power flow expansion mA V' Without power flow expansion mA Vv With power flow expansion
5 5 20 5 20 5
t t 1 i
= 5 5 312 3
. 2 3 3 12 3 =4
£ 25 2 2 E
Reactive power 3 325 E] 5
8 8 8 8
41 41
0 0 00 oo T T
1000 0 1000var 1000 0 1000 [ 1000var 1000 0 1000var 1000 0 1000 [ 1000var
LEAD LAG LEAD LAG LEAD LAG LEAD LAG LEAD LAG LEAD LAG
AC input — Sending Receiving AC input — Sending Receiving
AC input — AC input —
— V Without power flow expansion mA V' Without power flow expansion
c 5 20 5
£
% ‘:;1 Té_ 12 3
£ 25 E
< 3 3
o
(5} a 8
e 4 1
[0} [ 0o 0
= 05 1 05 05 1 05
z 0 1 0 0 1 0
< LEAD LAG LEAD LAG
g AC input (power factor) AAC input (power factor)
Power factor With power flow expansion With power flow expansion
05105 0-1-0 05-1-0.5 0-1-0
v v mAV mAVv
5 5 20 5 20 5
t t t t
E E 2123 2123
225 225 £ g
3 3 3 3
(6] (o] (o] o
o [=} o o
41 41
0 : T T 0 ——— — 00 00
05 1 05 05 1 05 05 1 05 0 05 1 05 05 1 05 0 05 1 05 05 1 05 5 1 05
LEAD  LAG LEAD  LAG LEAD  LAG LEAD  LAG LEAD  LAG LEAD  LAG LEAD  LAG LEAD  LAG
Sending Receiving Sending Receiving Sending Receiving Sending Receiving
AC input (power factor) AC input (power factor) AC input (power factor) AC input (power factor)
v mA Vv
5 20 5
t t
= 3 12 3
Frequenc Ei 2
q y S o
o a
4 1
[ 0o 0
45 50 55 45 50 55
55 60 65 Hz 55 60 65 Hz
AC input — AC input —
v Effective value v Content (%) mA Vv Effective value mA V Content (%)
5 5 20 5 20 5
t t t t
5 5 E 5
. 2 2 32 12 3 212 3
Harmonic voltage 3 28 325 3 ]
8 2 Q S
41 41
o 0 0o 0 o o
0 15 30V X VT ratio 0 10 20% 0 15 30V X VT ratio 0 10 20%
0 30 60V AC input — 0 30 60V
AC input — AC input — AC input —
V. Effective value v Content (%) mA V  Effective value mA Vv Content (%)
5 5 20 5 20 5
t 1 t 1
H 05 H 212 3 212 3
£ 25 1 3 3
Harmonic current o S 3 S
& 8 8 ) a
4 1 41
o 0 0o 0 0 o0
] 05 1A X CT ratio 0 10 100% 0 05 1A X CT ratio 0 10 100%
0 15 3A X CT ratio AC input — 0 15 3A X CT ratio
0 25 5A X CT ratio 0 25 5A X CT ratio AC input —
AC input — AG input —




|:| Outer Dimensions/Connection Diagrams

@®Outer dimensions, and names and functions of respective parts

120 101
1 70 M3.5 terminal screw 88

78.5

Terminal cover 3.5

Mounting leg

(DOutput terminals ————— |
For analog outputs of ! 7

10 elements and pulse , +
outputs of 2 elements. —II J“)
IEC 35mm rail
(@Display unit —————

Displays the setting screen.

=

_r_]
K5
4

I

I

Displays the analog output
pattern during operation. 82|18
ooo
G@Buttons —————
Used for setting and checking
values.
h] I.\U i Eﬁ T GavaEr IEC rail removal tab
@Input terminals
For inputting the voltage, current, B 2.2 =
and auxiliary power supply. M4 terminal screw §
2
c
3
]
BConnection diagrams
Pulse outputs
Analog outputs CH1~CH10 CH11, CH12
chcmz > P1 |P2 P3|+C1| C1 (+C3|C3|MA[MB| +
H4|CH H7
Cﬂ1 CHZ CES C_ 0_5 Cﬂ6|0_ Cﬂ&|Cﬂg CH_10|(015) o8] | |
- -
CH1| CH2 | CH3| CHe | CH | CH | cH7| CH | CHa|CHolCHICHf2 =l v Auxiliary = =
+ |+ [+ [+ ]|+ |+ |+ |+ |+ |+ |CIA)CAH %VT power supply
u v
P1|P2 |P3[+Ci| C1[+C3 C3|MA|MB| = | | ‘L Jor
| | J_ ) K L Load
L J e | Auxiliary = Fig. 2 1-phase 2-wire system (with VT and CT)
VT ATAN power supply
28A
Ul vju v
1 kb Jg P1|P2|P3+C1|Ci [+C3|C3 [MA|MB| +
K¢r L
2 P 7 Load | | J_
T
S K@r L Auxiliary =
CcT
power supply

Fig. 1 3-phase 3-wire system (with VT and CT)

k QCT
; K7L Load
: AN oal
K~~Lcr

Fig. 3 1-phase 3-wire system (with CT)

@For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

@®Make sure to use after grounding the earth terminal (£). Provide a D earth (earth resistance: 100Q or less) for grounding. Inadequate grounding may
cause a malfunction.

@As the lead wires for connecting the output and load of a transducer, use two-core shielded wires or twisted-pair wires to prevent malfunction and failure
due to transmission noise and disturbance surge. If the transmission distance exceeds 100m, current output specifications are recommended.

@®Do not bring the output line close to or bundle it together with other power lines or the input lines (VT, CT, and auxiliary power supply).

@®Ground the shield line of a shielded cable on the receiving side.
However, depending on the circumstances of external noise, it may be better to ground it on the transducer side.

EOrdering method

Model name e Number of units
T-120M 0-5vV 3
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T-120HA harmonics transducers [Insulated]

EApplications

Harmonics transducers perform constant monitoring of the
harmonic voltage and harmonic current of a power system,
and help to prevent disorder due to harmonics in advance.

HBFeatures

@®Various harmonics measurement elements (10 elements)

can be measured with one unit.

@®The harmonic voltage and current can be measured with

one unit.

@®The harmonic voltage (current) effective value and

content (%) can be measured (*).

@®The instantaneous value and average value can be

measured. (Switching)

*: Output selected by setting

B Analog output patterns

BUsage example

Jan

> To central monitoring device
-------- -

: Harmonic voltage transducer
: Harmonic current transducer

Measurement element

Analog output patterns

CHA1 CH2 CH3 CH4 CH5 CHé CH7 CH8 CH9 CH10
PO1 V(1) V@) V(5) V@) V1) V(13) ZVH ZIH Vrms Irms
P02 1) 13) I(5) I7) I(11) l(13) YVH ZIH Vrms Irms
P03 V(3) V() V) 13) I(5) l7) ZVH ZIH Vrms Irms

(1) (8) (5) (7) (11) (13): order of harmonic wave, X: overall harmonic wave, rms: overall effective value




B Specifications

ltem Specification
Model name T-120HA
Indicator rating 110V/220V 5A 50/60Hz
Phase-wire system 1-phase, 2-wire system
Number of output points Analog output: 10 points
Effective value Grade 0.5 Secondary voltage 110V: 0~150VXVT ratio
@ f AOTERD Fundamental wave component | Grade 2.0 110/220v Secondary voltage 220V: 0~300V
== Effective value Grade 0.5 .
g 5 G BUE Fundamental wave component | Grade 2.0 5A 0~5AXCT ratio
% () Orders measured 3rd, 5th, 7th, 11th, 13th, and overall (2nd to 15th-order) harmonics
‘£ 2| Harmonic n-th order (overall) Secondary voltage 110V: 0~30VXVT
g E| voltage effective value Grade 2.0 | 110/220V | Secondary voltage 220V: 0~60V
g @ Content (%) 0~20% (switching between effective value and content (%) is enabled)
a3 . Orders measured 3rd, 5th, 7th, 11th, 13th, and overall (2nd to 15th-order) harmonics
= é it RS I 0-1AXCT ratio/0~3AXCT ratio/0~5AXCT ratio
Content (%) 0~100% (switching between effective value and content (%) is enabled)
Analog output specifications 4~20mA (0~600€) or 0~5V/1~5V (set using switch) (5kQ~c), specify when ordering
(resistive load) *With limiter function and zero and span adjustment functions
Ripple 1% P-P or less 5
Overall effective value | 1s a
Response Fundamental wave component | 7s =
speed n-th order/content (%) | 7s (demand time interval can be set) 3

Demand time intervals | 0~60s (in 10s intervals), 1~10min (in 1min intervals), 10~30min (in 5min intervals)
Liquid-crystal display lights when electricity is supplied (RUN, analog output pattern display).

Display Various settings are possible (set as primary-side values).
Auxiliary power supply Can use any of 100-240VAC *12 %, 50-60Hz, 100VDC *32 %
Voltage circuit 0.1VA when approx. 110V, 0.2VA when approx. 220V (all phases)
Consumption VA | Current circuit Approx. 0.1VA (all phases)
Auxiliary power supply | Approx. 10VA (110VAC), approx. 12VA (220VAC), approx. 6W (100VDC)
Outer dimensions (mm) | W120XH100XD101
Terminal screws Input terminals: M4, output terminals: M3.5
Weight 0.6 kg
Between input/output terminals as a whole and outer casing
Between auxiliary power terminals as a whole and outer casing 2000VAC
Commercial frequency Between voltage input terminals as a whole and current input terminals as a whole (50/60H2)
withstand voltage Between auxiliary power terminals as a whole and input terminal as a whole 1min
Between input terminals as a whole and output terminals as a whole
Between auxiliary power terminals as a whole and output terminal as a whole
Insulation resistance 10MQ or more at the same locations as above (500VDC)

Remarks (1) Regarding harmonic output, the measurement of harmonics cannot be performed unless the fundamental wave content is 75% or more of the rated voltage.
(2) An analog output of approximately 100% or more may be output for a few seconds immediately after turning on the auxiliary power supply (until the internal
voltage stabilizes).

EMounting method

Four types of mounting are available.

The mounting methods are the same as those of the T-51 and T-101 series. Refer to the “Mounting method for T-51 and T-101 series” on p.151.
BNames and numbers of accessories

Mounting legs -« 4pcs.

Instruction manual -+« 1 copy

HOperation method

(1) Screen during operation (2) Method for checking settings (button functions)
[RON [ SET TAWALOGT — T ZER0 [ SPAN ]

SET - + RETURN
P r
When the()button or (=)button is pressed for 1s or more, the setting value checking mode is entered.
(>R8I The respective setting values are displayed by consecutively pressing the () button or (=) button
-The analog output (see the “Setting method” for the screen).
pattern is displayed. r Primary voltage <— Primary current <— Harmonic voltage <— Harmonic current <— Operation screen <—|

The indicator is lit.
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|:| Special Application Transducers

T-120HA harmonics transducers [Insulated]

@®Setting Method

[Display unit] Setting indicators are lit when
setting the corresponding item.
Basic setting indicator
Operation indicator L Analog output setting indicator

Lit during operation.

Output channel display
Displays the output channel to be set. I_

Output limit setting indicator
Lit when setting of output limit.

Harmonics measurement setting indicator

|
[RUN_TSET T AMALOG ]

[
— [ ZERO [ SPAN | Zero adjust indicator
- o o - o Span adjust indicator

L CH 101 —R(PRIMARY)
[/ Z ZR(SECONDARY)

_':_n_u 10 %

Lit when setting harmonics measurement. LIMIT S min
Demand time interval setting indicator - e e |- Test indicator
Lit when setting of demand time HARNONICT DENAND [ = |

interval for harmonics.

Harmonics measurement pattern display |
Displays the measurement pattern to be set.
%: content (%) RMS: effective value

displayed.

[T]Setting mode
Press the (SET) button for 2s or more to enter the set up mode (setting menu will be displayed and “End” will blink).
Use the ()and (=) buttons to select the item to be set, press the button to display the set up screen,
and then use the () and(=)buttons to set the contents.
When the (SET) button is pressed for 1s or more while setting an item, setting of the remaining items is
skipped and returns to the setting menu.

Basic settings (analog output pattern, primary/secondary voltages, primary current)

(B> buttons
(DChange the setting menu to indicate [SET].

T Lit during analog output testing.
Digital display, unit indicator
The respective setting values are

R TS TR = [T T

End

TROTE 3000 | =T [ TEST

RN SE TWRT = 705 T3]

RROTE 300 | [ TEST

% Anaiog output (> buttons Analog output Measurement elements
pattern }7@8‘% the analog output pattern. pattern  |CH1|CH2|CH3|CH4 | CH5 [ CH6 [CH7]CH8]CH9]CH10
N rPﬁ4—>P02<—>P03<—| P01 Viy | V) | Vs [ Mg | Moy | Masy) [ Ve[ Z1H|Vrms|Irms
R e A P02 | (1) | (3) | (5) | (7) | (11 |(13) IVu| Zln|Vrms|Iirms
L PO P03 V(3) V(5) V(7) |(3) |(5) |(7) ZVH Y1 H Vrms|irms
[RETURNISET NS () (3) (6) (7) (11) (13): order of harmonic wave,

3: Overall harmonic wave, rms: Overall effective value

\VA (# (= buttons
voltage - (3Set the secondary voltage.

(RN SET (W] — | 7000 [P |
110V—220V -
RETURNISET e T e T
(B> buttons
\@Pri/rqary voltage————— @Set the primary voltage.
« If the secondary voltage is set to 220V in (3, setting of the
= primary voltage will be skipped.
[RETURN]@EB * When SP is selected, setting the special primary voltage
is required, in which the upper three digits can be set in the
range of 110V to 550kV.
\VA (=) buttons
[®Primary current——— (®Set the primary current. ST TRESTmL
e A e I e s I e A | 500
5A 25A | 120A | 750A | 3000A | 20kA e e
6A 30A | 150A | 800A | 4000A | 25kA ) . . )
7.5A 40A 200A | 1000A | 5000A | 30kA * When SP is selected, setting of the special primary current
'8A 50A 250A | 1200A | 6000A | SP is required, in which the current can be set in the range of 5A to
Ll 10A 60A | 300A | 1500A | 75004 30KA in using the following steps.
B 12A | 75A | 400A | 1600A |8000A SA-100A : in steps of 5A
15A 80A 500A | 2000A | 10kA 100A~1000A : in steps of 10A
20A 100A | 600A | 2500A | 12kA 1000A~10KA : in steps of 100A
A I N R N IR R 10kA~30A : in steps of 1kA
M To end set up End
(B (=) buttons Use the(#)and(=)buttons to select End. = S (=
(® Continue set up in another Use the(SET) button to display SAVE, and TRt T
setting menu or end set up. Wf =TT then save the settings by pressing the
M To change to another setting menu, End button again.
use the ()and (=) buttons to __tme M To cancel the settings AT T T
select the setting menu in which R L When SAVE is displayed, use the @and G
set up is to be performed. (=) buttons to select CANL and then press
the button to cancel the settings.




[Button functions]
SET - +  RETURN

OO

SET) :The set up mode is entered when this is pressed for 2s or more.
Used for selecting an item to be set, and setting various items.
or (=): Used for increasing/decreasing a setting value during set up, and
for checking setting values.
:Used for selecting (setting back) an item to be set.

The underline in the setting specifications indicates
the default value at the time of factory shipment.

Analog output settings (Analog output 1-5V/0-5V, output limit)

E] buttons (RN T S SIS — [ 760 [ SPA
(DSetting menu (DChange the setting menu to indicate [ANALOG] . =& --
End
T
RETURNJ SET
E]buttons el A (RN [ SO [WWR ] — | ZEm ] PR ]
(@ Analog output (@Set the analog output to 1-5V or 0-5V. When this is changed, the zero adjust and -
0-50r1-5 |—> 1-5V (1-5V output) ——0-5V(0-5V output) <—| span adjust are returned to the default ,
values at the time of factory shipment. . e

* This setting is not available with the 4-20mA specifications for analog output.
» The same specifications are applied to all analog output CHs. Setting according to CH cannot be performed.

|
RETURNJ SET)
IR,

@ buttons
) e —
(3Set the analog output when the full scale is exceeded. =

|—>oFF (no limit) <— on (with limit) <—|

RO 000 = T S [ 16T

oFF (no limit): The upper-limit output is output to approx. +5% and the lower-limit output is output to approx. -5%.
on (with limit): The upper-limit output is output to approx. +1% and the lower-limit output is output to approx. -1%.

H > buttons

(4)Setting menu

(@ Continue setting in another setting menu or end setting.

(Refer to of “[2] Basic settings.”)

[4]Analog output adjustment (zero adjust, span adjust)

(= buttons (R ST TR = ]
(DSetting menu (DChange the setting menu to indicate [ZERO| [SPAN]. == 3=
A [l End
T
] V @ buttons
(2) Analog output CH1 (2Perform zero adjustment of the analog output CH1. Movement of zero adjustment value LS T =TI
zero adjustment Set in the range of -30~0~30 Zoro adiustment value CH n
t  During current output, adjustment by 20'“"/ ' b
approx. £0.16mA can be performed. 4 e
RETURN]SET) « During vol di b
‘ g voltage output, adjustment by ot
I @ buttons approx. £0.05V can be performed. ST
(3 Analog output CHf (®Perform span adjustment of the analog output CH1. CH !
span adjustment - o
N I Set in the range of -75~0~75 M t duri diustment
¢ During current output, adjustment by ovement during span adjustmen i e = T 88 [Tor]
RETURN approx. +0.48mA can be performed. Unidirectional deﬂem'g’;ﬁﬂ adjustment value
« During voltage output, adjustment by 20mA
(® Perform zero adjustment and approx. £0.15V can be performed. 4
span adjustment of analog output 0 ot
CH2~CH10 in the same manner Py
[
SET
’ (> buttons R ST T =)
(5)Setting menu (® Continue set up in another setting menu or end set up. gy
(Refer to [®)Setting menu] of “[2] Basic settings.”) _ End _
e

slaanpsuel]
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T-120HA harmonics transducers [Insulated]

@®Setting method

Harmonics measurement settings (harmonic voltage, harmonic current)

B> buttons
(DChange the setting menu to indicate [HARMONIC].

A ]

AN TS TR = [0 [ oAl

(> buttons

RN TS TR = T ZR0 [ 9l

e, End

] W0 | = | A6 T TEST

RN TS T = T ZR0 ol

(@Set the harmonic voltage measurement pattern.

|—> % | indication (content (%)) «—[RMS] indication (effective value)<—|

2goa” .

—PROuARY)
rr
o

_ Ag%&v

THRRRKCT DA D~ s [ TEST T
<Content (%)>

(# (> buttons

<Effective value>

(3Set the harmonic current measurement pattern. B SR
E indication (content (%)) «—————[RMS] indication (effective valug) 1AXCT ratio:l oo W
indication (effective value) SAXCT ratio «<—(RMS| indication (effective valug) 3AXCT ratio = e =23

THRRIONECT DOV D~ =~ RS T TEST |
(B buttons <Content (%)>

(®Setting menu

(@Continue set up in another setting menu or end set up.

(Refer to of “[2]Basic settings”)

[6]Demand time interval setting (harmonic demand time interval)

(B> buttons
(DSetting menu (DChange the setting menu to indicate [DEMAND.

N ]
1Y,

(2)Harmonic demand
time interval

(> buttons
(2)Set the harmonic demand time interval.

7 minutes | 15 minutes
8 minutes | 20 minutes
9 minutes | 25 minutes
10 minutes | 30 minutes

0seconds | 40 seconds| 3 minutes
10 seconds | 50 seconds| 4 minutes
20 seconds| 1 minute | 5minutes
30 seconds| 2 minutes | 6 minutes

(#F > buttons
(3)Setting menu

(3Continue set up in another setting menu or end set up.

(Refer to [®)Setting menu] of “[2]Basic settings”)

Analog output test

# > buttons

(DChange the setting menu to indicate[TEST].

(B buttons

RN T ST TG — T 700 [ om

<Effective value>

RN TS TR = T ZR0 9l

RN TS TG = T ZR0 9l

End

RONE DAL~ = B T TEST

RN [ ST o] = [Zro [ o

RONCT 000 | =B T TEST

RN [ SET A% = [ ZR0 [P

End

(] & [ #6 [TT]

RN [ SET A% = [ ZR0 [P

_Ena’m

WOONCL 000 [ = | B PJESa

RN TS TG = T ZR oMl

(@Perform the analog output CH1 test. CH i

Wait for the test to start — 0% output <— 50% output <— 100% output <—|
1

CH 1

17%
g

[T N T

element is output.

(3)Perform the analog output tests for
CH2~CH10 in the same manner

element setting.

WRONC] 00W0 [ = B | TEst

<Wait for the test to start> <100% output>
* While waiting for the analog output test to start, the measured value of the set analog output

 During analog output testing, output is performed without any relationship to the analog output

(@Setting menu

(B buttons

* After leaving the analog output CH1 test mode, the analog output returns to the ordinary operation state.
* The test mode is for checking the connection of the analog output when there is no input.
* The output during this test cannot be varied by analog output adjustment (zero adjust, span adjust).

(RN T SET [WOOGT — [ Z2A0 [ SPAN
(®)Continue set up in another setting menu or end set up. -= ==
(Refer to [®)Setting menu] of “[2]Basic settings”) End o

Remarks: Refer to “Operation method” on p.166 regarding the method for checking settings.



@®Outer dimensions, and names and functions of respective parts

120 101
12.5 70 M3.5 terminal screw 88
18.5
i 4Il 3.5
®Output terminals ierminalcover I_i Mounting leg
For analog outputs of 10 "
elements. =
=
IEC 35mm rail
(@Display unit
Displays the setting screen.
Displays the analog output
pattern during operation. 82|18
®Buttons —————————]
Used for setting and
checking values. 3
o
) IEC rail removal tab 2
T I 2
@Input terminals erminatcoven o
For inputting the voltage, 8
current and auxiliary power M4 terminal screw )
supply.
BConnection diagrams
Analog outputs CH1~CH10 Analog outputs CH1~CH10
N N
CHt|CH2|CH3| CH4| CH5 | CHB| CH7 CH8|CH9 CHIOINCINC CH1|CH2| CH3{ CH4{ CH5 | CHB | CHT, CH8|CH9 CHIOINCINC
CH1{CH2| CH3 CH4 | CHs | CHB | CH7 | CHB| CHO CH10|NC NC CH{CH| CH3 {CH4 | CH | CHB CH7 | CHB| CHO CH10|NC NC
+ |+ |+ + |+ [+ |+ +]+ ]|+ + |+ |+ |+ |F ||+ +]+ ]|+
V {2 [NC| A | £ |NC|INC|MA|[MB| + V |2 [NC| A | £ [NC{NC|MA|Ms| <
= ul v Auxiliary = Auxiliary =
A
VT power supply power supply
u v
] kb Jo CT 1 kY g CT
KoL Load KoL Load
2 2
Fig. 1 With VT and CT Fig. 2 With CT
@ For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
@ Make sure to use after grounding the earth terminal (£). Provide a D earth (earth resistance: 10022 or less) for grounding. Inadequate grounding may
cause a malfunction.
@ As the lead wires for connecting the output and load of a transducer, use two-core shielded wires or twisted-pair wires to prevent malfunction and failure
due to transmission noise and disturbance surge. If the transmission distance exceeds 100m, current output specifications are recommended.
@ Do not bring the output line close to or bundle it together with other power lines or the input lines (VT, CT, and auxiliary power supply).
@ Ground the shield line of a shielded cable on the receiving side.
However, depending on the circumstances of external noise, it may be better to ground it on the transducer side.
@®NC is a connection-forbidden terminal.

EOrdering method

Model name e Number of units
T-120HA 4~20mA 5
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Active power/active energy transducers [Insulated]

EApplications

Needs for measuring power and electric energy in various power
generating equipment and factory production lines, monitoring
operating conditions of power generating equipment, ascertaining
generated active electric energy, and performing energy-specific
unit management of factory production lines are increasing in
recent years.

Needs for detailed monitoring of electricity usage quantities
according to respective divisions for carrying out factory energy-
saving measures and ascertaining the results of energy-saving
measures are also increasing.

The Mitsubishi Electric T-51WWH transducer can be used for
such applications.

HBFeatures

@®Compact and lightweight
* The outer dimensions are 50(W)X100(H)X118mm(D).
* Weights only 0.5kg.
Does not take up mounting space.
@®Dual output of active power and active electric energy
* Can measure the active power and active electric energy of a
circuit and deliver two outputs with one unit. A signal of
4~20mA DC is output for active power and a pulse signal is
output for active electric energy.
* Less expensive, more compact and more space-saving than a

watthour meter and active power transducer combination.

HOuter dimensions

MITSUBIS

T-S1WWH

BUsage examples

Measuring electricity produced by power generating equipment

T-51WWH D
w =

HDP s e

Personal computer,

@ central monitoring device

50 3 101
12,5 _
175 Span adjuster 8
12/ [ ] Zero adjuster 4 ’T 2.3
Power supply e[ [l ‘ ‘
indicator (lamp) L
o M
IEC 35mm rail
% 384
ol r @l
2[=[2| Terminal cover &)
ss| | T
) % Rail removal tab
[_1125 M4 terminal screw
105
115

Monitoring active power used by a production line

Personal computer,
central monitoring device,
sequencer

L

R Sy
)
=
ac




B Specifications EConnection diagram

Item Specification
Model name T-51WWH
Measurement element Power Electric energy
0~1000W (for 110V 5A input)
Input range N
0~2000W (for 220V 5A input) Output
Phase-wire system 3-phase, 3-wire system or 1-phase, 3-wire system (Please specify when ordering) W) (Wh)
Ratings 110V 5A 50-60Hz or 220V 5A 50-60Hz (Please specify when ordering) ouTPUT @ ©
(1) Pulse unit: OkWh/P (primary side) ‘ ‘
(2) Pulse output * ‘
(DOutput form : open collector i U
4~20mA DC @Output current  : loL 30mA max OUTPUT Gi1 Cro
(®Withstand voltage between collector
Output (analog output) d emitt Vee 35V Pi P2 P3
and emitter : max
Load resistance: 0~525Q . °F g T =
@Pulse width : 100~150ms 3
7
(®Leakage current : 100uA or less & g +83 % e
(Vce=35V) 3
(3) Measure only in positive direction @
Accuracy 0.5 (Normal)
Note 1
Auxiliary power supply Unnecessary (supplied from input voltage between P1~Ps, load: 5VA) _L
; v W
Weight 0.5kg m,’ﬂl
) Current circuit It 0.1VA Voltage circuit P1-P2 2.5VA 3 1°9;
Consumption VA cT
Is 0.1VA P2-P3s 2.5VA 5 Iy
g
1 o
BManufacturable range ct
(1) Secondary side (available) power value
Secondary side power value (available power value)
Input
Standard specifications Manufacturable range
110V 5A 0-1000W (standard specification) | VT, CT secondary-side power value: 500~1200W
220V 5A 0-2000W (standard specification) | VT, CT secondary-side power value: 1000~2400W Note 1. For low-voltage circuits, grounding of the
imarv-sid alue (W secondary sides of the instrument voltage
*VT, CT secondary side power value= primary SIVZ_FF‘):E;V ue (W) transformer and current transformer is
(available power value) unnecessary.
(2) Pulse unit ----- Specify from among three of pulse units according to the full-load active power
Full-load active power (kw) 1~less than 10kW 10~less than 100kW 100~less than 1000kW | 1000~less than 10000kW |10000~less than 100000kW
Pulse unit 0.001kWh/P 0.01kWh/P 0.1kWh/P 1kWh/P 10kWh/P
(Gacel) 0.01kWh/P 0.1kWh/P 1kWh/P 10kWh/P 100kWh/P
o 0.1kWh/P 1kWh/P 10kWh/P 100kWh/P 1000kWh/P

Example: 3-phase, 3-wire 200V 100/5A circuit

R /3 X200%X100 .
Full-load active power = 000 =34.6kW Based on the above table, specify from among 0.01kWh/P, 0.1kWh/P and 1kWh/P.
BAccessories HOrdering method
Model name Phase-wire VT ratio CT ratio Primary side power value Output e el
T-51WWH 3P3W 440110V 750/5A 0~600kW 4~20mA DC 1kWh/P 3

L For A-Y connection, please specify as such.

Parts included
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|:| Usage/Care/Storage/Request for

@®Usage
@®Install transducers in panels and use them as interface equipment for inputting DC signals corresponding to items measured
into various devices such as central monitor panels, data loggers and measuring equipment.

@Transducers do not have any particular items requiring operation.

®Care

During periodic maintenance that accompanies power interruption, use a soft cloth to wipe off the dust and debris that collects on
the surface of the transducer.

In the case of severe soiling, dip a cloth in a neutral detergent diluted with water, wring well, and then wipe the transducer surface.
Do not wipe using a chemically-treated dust cloth or cleanser such as benzene or thinner, otherwise discoloration or deformation of

the surface may occur.

@Storage
Store transducers according to the following procedures. Removal work is to be performed by a person with proper technological

expertise in electric works.

[1] Removing a transducer
@®Turn off the power to the circuits (input, auxiliary power) connected to the transducer. Confirm that no voltage is applied.
@®Use a screwdriver to loosen and remove the terminal screws of the transducer.
®Perform the “Method for mounting” procedure on p.151 in reverse to remove the transducer.

[2] Storage

For storage, refer to section [8] on p.109.



Maintenance and Inspection

@®Request for maintenance and inspection
Perform maintenance and inspection as below to ensure continued use of transducers. (Inspection while power is interrupted must

be performed either every six months or every year.)

[1] Daily inspection
@Are there any broken parts in the outer peripheral portion?
@®Are there any abnormal noises or odors?
@®Have debris, dust or water drops accumulated?
@®For the T-51 and T-101 series, is the power-on indicator lamp lit?
®For the T-120 series, is there any abnormality in the LCD screen?
@Is there any indication, record or alarm related to abnormal measurement data in central monitor, data logger or measurement

equipment, that receives transducer output signals?
[2] Periodic inspection

Inspect the following in addition to the above.
@®Is there any abnormality in the output of the transducer? (Check during inspection of receiving/transforming equipment or

slaanpsuel]

plant.)
@®Are any of the terminal screws loose? (Before performing this check, ensure that equipment is in the power interrupted state.)

@®Is there any overheating or deformation due to stress to various components such as the terminals or outer casing?

Refer to “Checking output” on p.155 concerning inspection procedures.
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Classification Power transducers
Product name Current transducers Voltage transducers Active power transducers
T-51KAA
Model T-51KSS T-51KAV
B - - A -
— OX T51HAA T-101SAA T51HAV T-101SAV T-101HW T-101SW
T-51HSS
Grade 0.5 0.25 0.5 0.25 0.5 0.25
o
Tolerance o TN [EEPEENE +0.5% +0.25% +0.5% +0.25% +0.5% +0.25%
basal value
% with respect to
e e +0.5% +0.25% +0.5% +0.25% +0.5% +0.25%
temperature | change of +10°
from 23°C
% with respect to
Influence of | basal value upon +0.25% +0.25% +0.25%
+ O, + 0, —+ O,
frequency *1 | change of +5% from (both) £0.13% (both) £0.13% (both) £0.13%
rated frequency
% with respect to
Influence of | basal value upon
— j— J— — + o, 4 o,
voltage change of +10% +0.25% 0.13%
from rated voltage
% with respect to basal
Influence of | value upon change of 20% _ _ _ _ _ _
current and 120% of the rating
from rated frequency
(0]
% Influence of | % with respect to basal value
£ | power factor | upon changg from a power . . . _ +0.5% +0.25%
k) (reactive factor (reactive factor) of 1 o
& |factor) a LAG and LEAD of 0.5 each
: : : 120% of rated input voltage
Continuous overload 120% of rated input value 120% of rated input value 120% of rated current
. _ Supply electricity for 10s duration Supply electricity for 10s duration
O 1.5 times rated voltage 10 times at 10s intervals 10 times at 10s intervals
overload o Supply electricity for 10s duration o Supply electricity for 10s duration
(input) times rated current 10 times at 10s intervals 10 times at 10s intervals
P 1014 Supply electricity for 3s duration o Supply electricity for 3s duration
0times rated current 5 times at 5min intervals 5 times at 5min intervals
between electric circuit .
and outer casing 2000VAC for 1min
Withstand gﬁ;‘ﬁi‘;‘in Irl)?/lv]érclsrgggl\?nd 2000VAC for 1min (units without an auxiliary power supply are excluded)
voltage between input circuit .
and output circuit 2000VAC for 1min
between output circuit and . . . .
. T SR CI Sy 2000VAC for 1min (units without an auxiliary power supply are excluded)
Insulation | Test voltage: 500VDC 10MQ or more (at relative humidity of 80% or less)
Noise Auxiliary power supply +1500V, pulse width: 1us
resistance Input +1500V, pulse width: 14s (current input circuits are exempt)
Impact resistance 490m/s? (50G), in 3 directions, 6 times with mounting legs mounted
Vibration resistance 16.7Hz, double amplitude 4mm, in 3 directions, 1h each (corresponding to approx. 2.2G) with mounting legs mounted
E Usage temperature range -10~50°C (daily mean temperature: 35°C or less)
E=
8 Storage temperature range -20~60°C
D
(=2}
3 Humidity 30~85% relative humidity
*1  For models with the “both” specified, the % with respect to basal value that is the maximum value of the mutual difference between output

values when the frequency is changed from 45 to 65Hz.




Power transducers

Voltage phase
Reactive power transducers Phase angle transducers Power-factor transducers Frequency transducers angle
transducers
T-101HPA
T-101HVAR T-101SVAR T-101HPA(U) T-101SPA(V) T-101HPF(V) T-101SPF(V) T-51HF T-101SF T-101SY
0.5 0.25 2.0 1.0 3.0 2.0 1.0 0.5 1.0
o +2% 1% o o +1% +0.5% +1%
0.5% 0.25 (*2.4°) (+1.29) 3% 2% (0.1Hz) (0.05Hz) (*1.29)
o +2% +1% o o +1% +0.5% +0.7%
0.5% 0.25 (*2.4%) *1.2°) 3% 2% (0.1Hz) (£0.05Hz) (0.84°)
-
B
>
2
+0.25% +1% +0.5% +0.5% c
+ 0, + (o) + o, — —
(both) £0.13% (+1.2°) (+0.6°) +1.5% £1% (+0.6°) 8
]
o o +1% +0.5% o o +0.5% +0.25% +0.5%
+0.25% £0.13% (+1.2°) (+0.6°) +1.5% £1% (0.05Hz) (0.025Hz) (+0.6°)
0, 0,
— — (;;22 i‘;) (f11 g‘;) 3% 2% - - -
+0.5% +0.25% — — — — — — —
1222"02; gt?gtgépgalert,?ge 120% of rated input voltage, 120% of rated current 120% of rated voltage
]
Supply electricity for 10s duration
pp1)(/) times aty1 0s intervals Supply electricity for 10s duration 10 times at 10s intervals Supply electricity for 10s duration 10 times at 10s
Supply electricity for 10s duration
pp1)(/J times aty1 Os intervals Supply electricity for 10s duration 10 times at 10s intervals —
Supply electricity for 3s durati
Upg){i;:g arlltcér)'lnigrintirvuarlz on Supply electricity for 3s duration 5 times at 5min intervals —

2000VAC for 1min

2000VAC for 1min

2000VAC for 1min

2000VAC for 1min

10MQ or more (at relative humidity of 80% or less)

+1500V, pulse width: 1us

+1500V, pulse width: 1us (current input circuits exempt)

490m/s? (50G), in 3 directions, 6 times with mounting legs mounted

16.7Hz, double amplitude 4mm, in 3 directions, 1h each (corresponding to approx. 2.2G) with mounting legs mounted

-10~50°C (daily mean temperature: 35°C or less)

-20~60°C

30~85% relative humidity

*2  The performance value of the phase angle transducer in parenthesis ( ) corresponds to input conversion values for inputs of LEAD 60°~0~LAG 60°.
*3 The performance value of the frequency transducer in parenthesis ( ) corresponds to input conversion values for inputs of 45 to 55Hz or 55 to 65Hz.
*4 The performance value of the voltage phase angle transducer in parenthesis () corresponds to input conversion values for inputs of LEAD 60°~0~LAG 60°.
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Classification Power transducers
DC reverse High- Temperature transducers ErSrerden
DC level - |
Product name voltage | Isolators | speed Limiter | Adders ag
transducers transducers isolators : transducers
Resistance bulb Thermocouple
Model
- Box T-51DL | T-51DR | T-101IS |T-101ISQ| T-51LM |T-101AD | T-51TP |T-101TPZ| T-101TC |T-101TCZ | T-51DS
Grade 0.25 0.25 0.25 0.25 0.25 0.5 0.5 0.5 0.5 0.5 0.5
o)
Tolerance ;‘; ;":Ir:/;fjsed | 1025% | $0.25% | +0.25% | +0.25% | £0.25% | +0.5% | +0.5% | +0.5% | 0.5% | 0.5% | +0.5%
% with respect to
:Zﬂn:’;;‘;fu‘:; :ﬁ:ig‘fgf’i:’gf N | +025% | +0.25% | +0.25% | +0.25% | +0.25% | +0.5% | +0.5% | +0.5% | +0.5% | +0.5% | =0.5%
from 23°C
% with respect to
Influence of | basal value upon _ _ _ _ _ _ _ _ _ _ _
frequency *1 | change of +5% from
rated frequency
% with respect to
Influence of | basal value upon _ _ _ _ _ _ _ _ _ _ _
o |Voltage change of £10%
2 from rated voltage
[
g Continuous overload 120% of rated input value
=
& Instantaneous | 1-2 times rated voltage Supply electricity for 10s duration 10 times at 10s intervals (temperature transducers excluded)
overload 2 times rated current Supply electricity for 10s duration 10 times at 10s intervals (temperature transducers excluded)
between electric circuit ok
and outer casing 2000VAC for 1min *2
between input circuit and .
Withstand auxiliary power supply 2000VAC for 1min
voltage between input circuit ‘ZOOOVAC/DC 2000VAC/DC _ ‘ZOOOVAC/DC _ ‘2000VAC/DC
and output circuit forimin | for 1min for imin for 1min
between output circuit and .
auxiliary power supply 2000VAC for 1min
:'gggtaz}:?cne Test voltage: 500VDC 10MQ or more (at relative humidity of 80% or less)
Noise Auxiliary power supply +1500V, pulse width: 1us
resistance Input +500V, pulse width: 1us (current input specifications are exempt)
Impact resistance 490m/s2 (50G), in 3 directions, 6 times with mounting legs mounted
Vibration resistance 16.7Hz, double amplitude 4mm, in 3 directions, 1h each (corresponding to approx. 2.2G) with mounting legs mounted
é Usage temperature range -10~50°C (daily mean temperature: 35°C or less)
=
5 Storage temperature range -20~60°C
D
3 Humidity 30~85% relative humidity

*

1 For models with the “both” specified, the % with respect to basal value that is the maximum value of the mutual difference between

output values when the frequency is changed from 45 to 65Hz.




Peripheral transducers

Re f;rrzzghgzgand HE \{If;l:las%igggand Current transducers with power Leakage current Voltage drop detectors
(moderate time interval) (moderate time interval) IS CEEEIER WD Voltage rise detectors
T-51LG T-101VDL
T-101HAA(DS) T-101HAV(DS) T-101HAA(D) T51LGF T101VDH
0.5 0.5 0.5 1.0 —_
+0.5% +0.5% +0.5% +1.0% Sett'”girg;f”racy
+0.5% +0.5% +0.5% +1.0% —_
-
B
2
+0.25% +0.25% +0.25% +1.0% . g
(both) (both) (both) *3 [+]
]
—_ —_ +0.25% —_ —_

120% of rated input value

Supply electricity for 10s duration 10 times at 10s intervals (temperature transducers excluded)

Supply electricity for 10s duration 10 times at 10s intervals (temperature transducers excluded)

2000VAC for 1min

2000VAC for 1min

2000VAC/DC for 1min (in combination with a ZCT for leakage current transducers)

2000VAC for 1min

10MQ or more (at relative humidity of 80% or less)

+1500V, pulse width: 1us

+1500V, pulse width: 1us (leakage current transducers exempt)

490m/s? (50G), in 3 directions, 6 times with mounting legs mounted

16.7Hz, double amplitude 4mm, in 3 directions, 1h each (corresponding to approx. 2.2G) with mounting legs mounted

-10~50°C (daily mean temperature: 35°C or less)

-20~60°C

30~85% relative humidity

For T-51LG, the % with respect to basal value that is the maximum value of the mutual difference between output values when the frequency is changed from

40 to 2kHz.
For T-51LGF, the % with respect to basal value that is the maximum value of the mutual difference between output values when the frequency is changed from

45 to 60Hz.

*2
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|:|Overall Connection Diagrams

@®Fixed-load output (K Series)

Fig. 1 3-phase, 3-wire circuit

Receiver

| (data logger, electronic computer, electric indicator, digital panel meter, sequencer, control device)

(RS)(T) 4
123

/\

— — J
T < < < < < < <T < <

+-] [+=] [+=] [+-] [+-] [+~ ¥ = ¥ = F= F= F=
A =+ +C1 C19—9+C1 C1 +C1 C19—9+C1 C19—
J AR C2 C
gle X
A =+ +C3 C3¢—9+Cs Cas +C3 C39—9+Cs Cap—
CT_ Mag— Mag—, MAg—, MAg—, MAg—,
V£ v+ A PR TR T R I R
g =3 Ee - - . . . .
8 | 3¢
= VT
s Load =
= Auxiliary power supply
Current Current Current Current Current Current 3-phase, 3-phase, Frequency Phase angle Power factor
transducer transducer transducer transducer transducer transducer 3-wire system 3-wire system transducer transducer for transducer for
active power  reactive power 3-phase, 3-phase,
transducer transducer 3-wire system 3-wire system

unbalanced loads unbalanced loads

T-51KAA  T-51KAA  T-51KAA  T-51KAV  T-51KAV  T-51KAV  T-101HW T-101HVAR T-51HF T-101HPA(U) T-101HPF(U)
T-51KSS  T51KSS  T51KSS

*The active power, reactive power, frequency, phase angle, and power factor transducers are H Series transducers.
* For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

Fig.2 3-phase, 4-wire circuit

Receiver

| (data logger, electronic computer, electric indicator, digital panel meter, sequencer, control device)

(N)R)(S)(T) <J < < < < < <J < < J
0123 T ™~ T

< <
g, — o — P — g + — P S =
A =+ +c1 cil TG G +C1 C1 H'+C1 C1
J A+ +Ca Ca] +C2 C2 +Ce Ca] +Cz Ce
+
q 4 E‘ A +Cs Cs]1+Cs Cs +Cs Cs] [+Cs Cs
13
CT _|'_ Mag—, Mag—, Mag_, Mag—, Mag—,
v+ Y = V| [oipope | [popapt e | | v Ve | P ps Mo | [ o pME
,_3 £ . . . . . .
L
%_ g
VT
= Auxiliary power supply
Load
Current Current Current Current Current Current 3-phase, 3-phase, Frequency 3-phase, 3-phase,
transducer transducer transducer transducer transducer transducer 4-wire system 4-wire system transducer 4-wire system 4-wire system
active power reactive phase angle power factor
transducer power transducer transducer
transducer
T-51KAA T-51KAA T-51KAA T-51KAV T-51KAV T-51KAV T-101HW T-101HVAR T-51HF T-101HPA(U) T-101HPF(U)

T-51KSS T-51KSS T-51KSS

*The active power, reactive power, frequency, phase angle, and power factor transducers are H Series transducers.
* For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.
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@®Constant-current/Constant-voltage output (H Series, S Series)

Fig. 3 3-phase, 3-wire circuit

Receiver

I (data logger, electronic computer, electric indicator, digital panel meter, sequencer, control device)

('1:*)(2) (P << <{ << <{ << <{ <{ << << < <{
+ - + - + - +— + - +— +— + - + - + - +—
A £ +C1 C19—9+C1 C1 +C1 C19—9+Ct1 Ct >—|
A * +C2 C
€| 8
A =+ +Cs C3$—9+Cs Cs +C3 C3$—9+Cs Cs
cT] Mag—, Mag—, Mag—, Mag— Mag—, Mag—, Mag—, Mag—, Mag—, ¢ Mag—,
Meg, Me Mg | v 224 |y 224 | [v 224 | [ppope | oMo | | v Mo | [po psMegy | oy psMe

5¢ - . . . . . =
~ E- g
0—: 7
vT | g-
Load = 3
Auxiliary power supply @

Current Current Current Current Current Current 3-phase, 3-phase, Frequency  Phase angle Power factor

transducer transducer transducer transducer transducer transducer 3-wire system 3-wire system transducer  transducer for transducer for
active power reactive power 3-phase, 3-phase,
transducer transducer 3-wire system 3-wire system
unbalanced loads unbalanced loads
T-51HAA  T-51HAA T-51HAA  T-51HAV  T-51HAV  T-51HAV  T-101HW T-101HVAR T-51HF T-101HPA(U) T-101HPF(U)
T-51HSS  T-51HSS T-51HSS T-101SAV T-101SAV T-101SAV T-101SW T-101SVAR T-101SF T-101SPA(U) T-101SPF(U)

T-101SAA  T-101SAA  T-101SAA

* For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

If the auxiliary power supply is DC, connect the & side to “Ma” and the © side to “Ms”".

Fig. 4 3-phase, 4-wire circuit

Receiver

| (data logger, electronic computer, electric indicator, digital panel meter, sequencer, control device)

(’6‘)(?)(2)(?3—) << < << < << < <{ <{ << <{ <
+ - = F— = F— F— F— + — F— + — + —
A * +C1 CiT T+Ci G +C1 C1T [+C1 G
J A £ +C2 C2 | +C2 C2 +C2 C2 I—1C. Co
+
gqd A % +Cs Cal—1+Cs Cs +Cs Cs] [+Cs Cs
13-
cT | Mad— Mag— Mad— Mag— | Mad- Mag— Mag— Mad— Mad— Mad— Mag—
Meg, Moy, Mg | (v 2 | v | v 2 | [pieopt® | [pie et | v Mo [P Mot | [py M
3¢ - . . . . .
. i gE
VT
Auxiliary p%wer supply
Load
Current Current Current Current Current Current 3-phase, 3-phase, Frequency 3-phase, 3-phase,
transducer transducer transducer  transducer transducer transducer 4-wire system 4-wire system transducer 4-wire system  4-wire system
active power  reactive phase angle power factor
transducer power transducer transducer
transducer

T-51HAA T-51HAA T-51HAA T-51HAV T-51HAV T-51HAV T-101HW T-101HVAR  T-51HF T-101HPA(U) T-101HPF(U)
T-51HSS T-51HSS T-51HSS T-101SAV  T-101SAV  T-101SAV  T-101SW T-101SVAR T-101SF T-101SPA(U) T-101SPF(U)

T-101SAA  T-101SAA  T-101SAA
* For low-voltage circuits, grounding of the secondary sides of the instrument voltage transformer and current transformer is unnecessary.

If the auxiliary power supply is DC, connect the & side to “Ma” and the © side to “Mp”.
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|:| Glossary of Terms

@®Fixed-load output

An output system that can be used only with the load
resistance value connected to the output being a single,
predetermined value and with which an error occurs if the
load resistance value differs from the specified value.

@Constant-voltage output/Constant-current output

An output system that can be used if the load resistance
value connected to the output is within a predefined range,
and is suited for cases where the load resistance value is
unspecified and cases where future load increase is
predicted.

@®Load

The full load resistance value connected to the output
terminals of a transducer.

Load: 250Q Load: 250Q

+O I
Output \

-0
v T\

Transducer Lead wire: 10Q

Example

Load resistance value=10+250+250=510Q

@®OQutput span

The difference between the upper-limit value and lower-
limit value of an effective output range.

Example 1: For an output of 5V, the span is 5V.

Example 2: For an output of 4~20mA, the span is 16mA.

Example 3: For an output of -5~0~5V, the span refers respectively to the +
side span of +5V and the — side span of -5V.

@Auxiliary power supply (control power supply)

An AC power supply or DC power supply necessary for
operation of the transducer and supplied from the exterior
(i.e., not supplied from the measured circuit). If the
voltage of the measured circuit is comparatively stable, it
can be used for connection to the auxiliary power-supply
terminals.

Example: Connection to auxiliary power supply from a measured circuit.

Input voltage terminals

/3 ﬁmm

(Voltage of L]
measured circuit) &Source

Auxiliary power supply terminals

@Accuracy (grade)

A term expressing the accuracy of a transducer classified
according to the tolerance and limits of influence
(influence of temperature, influence of frequency and
other allowable limits of performance).

Example: The tolerance of a grade 0.5 transducer is within +0.5%.
The tolerance for an input of 1000W and output of 5V is:
5VX(+0.5%)=+25mV.

@Output ripple (P-P)

An AC component contained in the output expressed by a ratio
of the peak-to-peak value of the AC component and the span.

AC component

W‘QUAU@'UL—?_ Peak-to-peak value

DC component (span)

@®Response time

The time it takes for the output to settle within a specified
range of a final stationary value when the input changes
suddenly from one fixed value to another.

Ordinarily refers to the time it takes for the output to settle within
+1% of the rated output value centered at a final output value
when a step input that gives rise to an output change of from 0%
to approximately 90% of the effective output range or from 100%
to approximately 10% of the effective output range is applied.

¥

1% of rated
output value

AN

Final output value

Output

o X

Response time > Time

@Effective output range

A range within the output range in which predefined
performance is guaranteed.

The diagram to the left is an
Example

input-output characteristics
mA

1 diagram for T-51KSS and T-
- 51HSS. The effective output
o M oumitrange | range is 0~0.8mA (the output

DC input —

range of 0.8~1mA is not an

® 0 25 5 15
0 0.5 1 3

AC input~ effective output range).

Saturation output

Although the output in the range 0~0.8mA is proportional to the input in
the diagram above, the proportion of change of output gradually
decreases and saturates with respect to the proportion of change of input
in the 0.8~1mA region. Such an output is called “saturation output”.



@3-phase balanced circuit

When loads Za, Zb and Zc that are connected to a 3-
phase power supply are all equal, the respective voltages
VRs, VsT and VTR are all equal in magnitude and phase
difference among the respective voltages. The respective
line currents iR, Is and it are also all equal in magnitude
and phase difference. Such a circuit is called a 3-phase
balanced circuit.

\./TR Za

\./ST 2b

Power supply side

@3-phase unbalanced loads

When loads Za, Zb and Zc that are connected to a 3-
phase power supply are not equal, the respective line
currents IR, is and it are also not equal in magnitude and
phase difference among the respective currents. Such
loads are called 3-phase unbalanced loads.

Among phase angle transducers, there are those that can
be used with 3-phase unbalanced loads (for 3-phase
unbalanced loads) and those that cannot be used with 3-
phase unbalanced loads (for 3-phase balanced circuit).

@Third harmonic

A voltage or a current with frequency that is 3 times that of
the fundamental frequency voltage or current
(fundamental wave: a 60Hz AC voltage or current in the
case of an input frequency of 60Hz).

When a third harmonic or other harmonic is contained, the
waveform becomes distorted and becomes a cause of
measurement error.

Fundamental
wave Third harmonic

/\V/\\

Synthesized waveform
(waveform resulting from synthesis of the
fundamental wave and the third harmonic
shown above)

@Burnout

A term often used with temperature transducers and refers
to a function by which, when an input line into the
temperature transducer or a temperature sensor beyond
the input line, becomes disconnected, the output is rises
above the effective output range (normally, the output is
increased ... positive burnout).

@®Cold junction compensator

A thermocouple sensor’s electromotive force is input to a
thermocouple temperature transducer. The voltage
corresponds to a temperature less than T°C, the
temperature measured at the point only affected by the
ambient temperature, Ta°C, thereby compensating for the
Ta°C part. This action is performed by a cold junction
compensator, which is either attached externally to the
transducer or built-in.

@Zero adjuster

With a zero adjuster, the output range is increased or
decreased by a fixed value (approximately +0.3~+5% with
respect to the span) as shown in the figure below.

Zero adjustment

—» Output

— |nput

@®Span adjuster

With a span adjuster, the output increases or decreases at
the same proportion (+3%~+15% with respect to the rated
output) with zero input as the base point.

Span adjustment

—» Output

— Input

slaanpsuel]
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