Energy Contril EQuipment

Power Monitoring Equipment
General Information

Power monitoring equipment (F-MPC)
F-MPC60, F-MPC30, F-MPC04 series

H Description

e FUJI power monitoring equipment (F-MPC) realizes fine
power management to contribute to energy-saving.

* We can offer you various F-MPC equipment such as
F-MPCO04 series power monitoring unit that measures electric
power of one to multi-circuits, and compact size F-MPC60G,
F-MPC30 series multifunctional digital relay that protects,
controls, and measures high-voltage distribution facilities.

* As support tool, a power monitoring system software, KKDOB-176
F-MPC-Net is also available, which collects and analyzes F-MPC60G (UM63FN-E5AK) F-MPC04S (UM03)
data measured by F-MPC.

¢ As related products of F-MPC, molded case circuit breaker
with ZCT and split type current transformer are introduced.

B Power monitoring equipment used in power distribution

system
\v4
High voltage circuit ZCT $
VCT

DS :
» |
= . _ w [ E i e *
L : !
DS VCB : F-MPC60G !
; (UMB3FN-E5AK) |
cT E__ ‘4o Measurment: A, V, W, var, Wh, Hz, pf, varh, lo, harmonics :
LA — Protection: 50, 51, 50/51G, 27, 59, 46, 47 |
|
|
|
= |
|
|
|
|
l
VCB |
|
_______________________________________________ T
cr F-MPC30 !
(UM5A) |
ZCT Measurment: A, lo :
Protection: 50, 51, 50/51G |
|
Low voltage circuit TR :
|
MCCB :
|
I
-"i"' [ RS-485 |
MCCB 1\ ... : I
With ZCT | st ——— il — — — — — —— ===~~~ — === == )
1 F-MPCO04, Power monitoring unit :
ctq (UMo1) |
Measurment: A, V, W, var, Wh, pf, lo, harmonics |
Protection: Leakage current prealarm, alarm :
|
|
Jd

F-MPCO04P, Power monitoring unit
(UM02)
Measurment: A, V, W, Wh, pf

F-MPCO04S, Power monitoring unit
(UM03)
Measurment: A, V, W, Wh, pf

* UM03-ARA3G has the leakage current
measuring function.

8 circuits 1 circuit
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Energy Contril EQuipment

Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60G, F-MPC60B, F-MPC30

Multiple function protectors and controllers
F-MPC60, F-MPC30 series

H Description

e FUJI multiple function protector and controller (F-MPC)
performs energy control to contribute to energy-saving.
The F-MPC60G, F-MPC60B and F-MPC30 are a kind of
multifunctional digital relays.

¢ Although these series are very compact, they integrate
multiple functions in a compact body, such as protection,
measurement, operation, and monitoring of high-voltage
power distribution and switching facilities. They can also
transmit data obtained from these functions to upper level
controllers.

F-MPC60G (UM63FN-E5AK)

KK02-042

F-MPC30 (UM5ACG-H5R)

B Functions
The functions of F-MPC60 and F-MPC30 series are listed below.
Series F-MPC60G F-MPC60B F-MPC30
Type UM63FN-E[_JAK UM43FG-E5AK UM5ACG-H5R
Installation location Receiving or feeder Feeder
Application (phase: line) 3:3, 34 3:3,34
VT voltage Input 2VT/3VT star —
Voltage indication Between phases, between lines —
Ground fault system System type Direct/resistance Direct/resistance

10 detection (DResidual (3XCT) O O
(@Tertiary winding (100/5A) O O
(®ZCT (5 to 100/5A) O O
(@ZCT (5 to 400/5A) O O
(®ZCT (200/1.5mA) —
®ZCT (100/1A) A —
or (70/1A)
or secondary | input (0.002 to 0.4A)
EO detection EVT (3Ry= 110V) — —
* Feeder: Depending EVT (3Ry= 190V) — —
onMNsignal.  [7pp_1 (FUJI-made) — —
MN signal output — —
MN signal input — —
Protective characteristic SI, VI, LT, El, I°t O O (without 1%t)
(current) DT1 (short-time) O O
DT2 (definite-time) O O
Control voltage Rating 100V DC 100/200V DC
Allowable range 80 t0143V DC 80 to 286V DC
Transducer output selection | No. of output pole 6 —
(Function and terminal) Select —
No. of DI/DO 8:8 1:3
No. of CPU 2 1
External plug — O
CB close/open CB making slow-down monitoring function | O —
Harmonic voltage (3, 5, 7, Total) — —
Harmonic current (3, 5, 7, Total) O —
Demand current O —
Display mode All or part: changeable O — (All only)
O Available — Not available
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Energy Contril EQuipment

Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60G, F-MPC60B, F-MPC30

H Functions (continued)

Series F-MPC60G F-MPC60B F-MPC30
Type UM63FN-E[ JAK UM43FG-E5AK UM5ACG-H5R
Installation location Receiver Receiver or feeder | Feeder
Protection Overcurrent_Instantaneous 50 O O O
Overcurrent Short-time 51DT1 O O O
Overcurrent Definite-time 51DT2 O O O
Overcurrent Inverse-time *' 51 O O Ohis
Ground-fault Instantaneous 50G O O O
Overcurrent Inverse-time  *2 51G O O O
Ground fault directional 67 — — —
Phase-loss 46 O O —
Inverse-phase 47 O O —
Voltage established 84 — — —
Undervoltage 27 O O —
Overvoltage 59 O O —
Ground-fault overvoltage 64 — — —
Current prealarm OCA O O O
Ground-fault current prealarm OCGA O O O
Measurement Current (r, s, 1) A O O O
Voltage (line) \ O O —
Voltage (phase) O O —
Active power () w O O —
Reactive power (x) Var O O —
Power-factor (+) PF O O —
Frequency Hz O O —
Active electric energy (+) WHM O O —
Active electric energy (-) WHM O O —
Reactive electric energy (+) VarH O O —
Reactive electric energy (-) VarH O O —
Ground fault (zero-phase) voltage VO 2 — —
Ground fault (zero-phase) current A0 O O O
Harmonic current (3, 5, 7, Total) HA (g O —
Harmonic voltage (3, 5, 7, Total) HV O — —
Demand current (r, s, 1) DA O O —
Demand active power DW O O —
Max. zero-phase current value O O O
Max. zero-phase voltage value — — —
Max. demand current value (r, s, t) O O —
Max. demand power O O —
Total electric energy (+) O O
Total electric energy (-) O O —
Min. voltage value (between lines) O O —
Preventive maintenance 50(INST) Operation Count O O O
51DT1 Operation Count O O O
51DT2 Operation Count O O O
51 operation Count O O O
67DG Operation Count — — —
50G Operation Count O O O
51G Operation Count O O O
OCA Operation Count O O O
OCGA Operation Count O O O
Phase loss Operation Count O O —
Inverse phase  Operation Count O O —
27 Operation Count O O —
59 Operation Count @) O —
*1 with SI, VI, LT, El, and I?t characteristics O Available — Not available

*2 with SI, VI, LT, and EI characteristics
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Multiple function protectors and controllers F-MPC60G

Energy Contril EQuipment
Power Monitoring Equipment

H Features

e Improved visibility
Clear visibility and operability via color LCD.

* Maintains Compatibility with Existing Models
Succeed to some function of F-MPC60B Series such as same
dimension, same terminal block and communication. You can use
this model without any design change.

* Equipped with Waveform Recording Function for
System Failure
Incorporated a function for recording failure waveforms during
protective operation. Calendar functions are newly added to
support failure analysis.

e Compliant with the IEC Standards
Complies with up-to-date contents of the standards. Supporting
world wide matters is possible. (CE self-declared compliance)

¢ Evolution of Support Functions with the Loader
Software
Equipped with “Relay test assist function (patent pending)” that
directs and assists test conditions of selected protecting elements.

H Type number nomenclature

UM63FN - E []

K
TT

Basic Type
UM6 : F-MPC60G series
(324W use)

External interface
A: "4-20mA output" and "RS-485 interface"

CT secondary current
5:5A
1: 1A

Control power supply
E: 100V AC/DC common use

Information subject to change without notice
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Energy Contril EQuipment

Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60G

H Specifications
¢ General specifications

ltem Specifications
Control power supply 100 VDC (80 to 143 VDC),
100 VAC (85 to 132 VAC) common *'
Inrush current 15 A or less, 4.5 ms or less (100 VAC, 50 Hz)
13 A or less, 7 ms or less (100 VDC)
Power consumption (main unit) 15 W or less with DC input, 20 VA or less with AC input
FUSE Contained in control power supply (3 A)
Rated frequency 50/60 Hz (setting selection)
Rated current (CT secondary) AC 5 A/1 A: Specify when ordering
Rated voltage (VT secondary) 110 VAC
Zerophase rated | CT combination AC 5 A (CT residual circuit,CT tertiary)
current Note 2: Ratio of CT tertiary is from 5 to 400 A: 5 A can be set (from 5 to 100 A: 5 A steps, from 110 to 400 A: 10 A steps)

Note 3: lo/3lo display selectable for CT tertiary
Rated load VA CT secondary 0.5 VA or less

VT secondary 1.0 VA or less
Insulation resistance Between collective electric circuits and ground : 100 MQ or more (500 VDC ohmmeter)
Between mutual electric circuits ;5 MQ ormore
Between contact circuit terminals : 5 MQ or more
Vibration resistance Oscillation frequency 10 Hz, forward/backward & left/right double amplitude 5 mm, up/down double amplitude 2.5 mm, for 30 sec. each

Oscillation frequency 16.7 Hz, double amplitude 0.4 mm, forward/backward, left/right, up/down, for 10 min. each
Oscillation frequency 10 to 59 Hz, 0.035 mm
Oscillation frequency 59 to 150 Hz, 0.5 G 10 to 150 Hz for each axis 8 minutes CLASS |

Shock resistance 30 G, 3-axes 6-directions, 3 times each

Peak acceleration 5 G pulse width 11 ms, 3-axes 6-directions, 3 times each
Bump resistance Peak acceleration 10 G pulse width 16 ms, 3-axes 6-directions, 1000 times each
Earthquake resistance Oscillation frequency 1 to 8.5 Hz, X-axis (horizontal) 3.5 mm, Y-axis (vertical) 1.5 mm

Oscillation frequency 8.5 to 35 Hz, X-axis (horizontal) 1 G, Y-axis (vertical) 0.5 G

Method A 1 to 35 Hz, 10 minutes, CLASS |

Dielectric strength Between collective electric circuits and ground 2 kVAC **, Between mutual electric circuits 2 kVAC
However, this excludes RS-485 communication, MN signal wire, transducer output terminal, and kWh
P output terminals. ON, OFF, between trip contact circuit terminals 1 kVAC, 1 minute.

Electrostatic noise immunity Metal part contact + 8 kV,
Panel surface (non-metallic, non-contact) 15 kV *
Noise resistance Oscillation frequency 1 MHz, common mode/differential mode

First wave crest height 2.8 kV, 1/2 damping time 3 to 6 cycles.

Repeating frequency 6 to 10 times/1 period of commercial frequency (asynchronous) JEC2501 waveform 2
(ANSI compliant)

Peak voltage 1.5 kV Square wave impulse noise (1 ns/1 ps 10 minutes)

However, MN signal wire, communication wire (RS-485), transducer output wire, and kWh pulse output wire
have a peak voltage of 1.0 kV (clamp), square wave impulse noise (1 ns/1 ps 10 minutes)

Transceiver noise: 10 V/m in 140 MHz band, 430 MHz band, 900 MHz band

Mobile (800 MHz/1.5 GHz 0.8 W), PHS (1.9 GHz 10 mW) attached

Radiation electromagnetic field immunity: 80 MHz to 1 GHz, 1.4 GHz to 2.7 GHz 10 V/m CLASS lll

Spot frequency 80, 160, 380, 450, 900, 1850, 2150 MHz

Conduction interference immunity: 150 kHz to 80 MHz, 10 V/m, CLASS Il

Electromagnetic emission

Conduction: 150 kHz to 30 MHz, 79 db (up to 500 kHz), 73 db (from 500 kHz) peak value

Radiation: 30 MHz to 2.0 GHz, 40 pV/m (up to 230 MHz), 47 yV/m (230 MHz to 1 GHz) (quasi-peak value/10
m position)

76 pV/m (from 1 GHz)(peak/3 m position)

Fast transient/burst

Control power: ground collective & I/0 2 kV, communication (clamp) 1 kV

Commercial frequency electromagnetic field immunity

Continuation 30 A/m, 1o 3's: 300 A/m

Lightning impulse Between collective electric circuits and ground However, this excludes MN signal, communication wire (RS-485), transducer
output wire, and kWh pulse output wire. :5kV 1.2 x 50 ps 3 times each positive and negative
Between mutual transformer circuits :5kV 1.2 x 50 ps 3 times each positive and negative
Between measurement device transformer circuit and control circuit : 5 kV 1.2 x 50 ps 3 times each positive and negative
Between mutual control circuits :3.0kV 1.2 x 50 ps 3 times each positive and negative
Between contact (trip output) and circuit terminal :3.0kV 1.2 x 50 ps 3 times each positive and negative
Between control power supply circuit terminals :3.0kV 1.2 x 50 ps 3 times each positive and negative
Between measurement device transformer circuit terminals :3.0kV 1.2 x 50 ps 3 times each positive and negative
Between communication wire and ground 0 :1.0KkV 1.2 x 50 ps 3 times each positive and negative

Overload capacity CT circuit: (continuous) 4 times that of rated value (20/4 A)

(short-time) 40 times that of rated value (200/40 A) 1 second x 2 times,
100 times that of rated value (500/100 A) 100 ms x 1time
lo(residual/tertiary) circuit: (continuous) 4 times that of rated value (20/4 A)
(short-time) 40 times that of rated value (200/40 A) 1 second x 2 times,
70 times that of rated value (350/70 A) 100 ms x 1time
VT circuit: 1.25 times that of rated value 10 seconds x 1 time
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Energy Contril EQuipment

Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60G

* General specifications (Cont.)

Item Specifications

Ambient temperature -10°C to 60°C (no dew condensation or frost shall be observed): working guarantee **
(0°C to 40°C: characteristics guarantee)

Storage temperature -20°C to 70°C (no dew condensation or frost shall be observed)

Relative humidity 20% to 90% RH (no dew condensation shall be observed)

Usage atmosphere No corrosive gas or excessive dust shall observed

Grounding D class grounding (100 Q or less)

Mass Maximum 1.5 kg (UMB3FN-E5A measured)

Permissible instantaneous power failure | 20 ms (continuous operation); however, display will disappear

time

Note: *1 When protection 27UV is used for other than instantaneous operation (operating time 0 s setting) in the control power AC power supply, use together with an uninterruptible power system
or AC power supply unit (type: UM2P-A1, separately sold).
*2 Do not apply 2 kVAC between wires.
*3 The guaranteed working temperature is the temperature at which operation is guaranteed within two times that of the guaranteed accuracy value at the JEC characteristic guaranteed

temperature, and within the JIS temperature impact accuracy.
*4 The loader (USB) on the front main unit panel is not considered a communication wire.

¢ External I/O Specifications
Item Specifications
Input circuit 100 VDC (143 VDC or less)/100 VAC (132 VAC or less) common
[DC input] ON voltage: 40 VDC or more and 70 VDC or less /
[AC input] ON voltage: 40 VAC or more and 70 VAC or less
Number of input points: Select input 8 points, TC disconnect monitor, CB 52a
Output circuit | CB ON/OFF/trip | Making current: 15 A (110 VDC), acceptable continuous flowing current: 4 A
15 A (100 VAC inductive load cosg = 0.4) allowable continuous current: 4 A
Break current: 0.2 A (110 VDC inductive load L/R = 7 ms or less)
4 A (100 VAC inductive load cosg = 0.4)
Other Switching current: 0.2 A (110 VDC inductive load L/R = 15 ms or less), acceptable continuous flowing current: 1 A
1 A (100 VAC inductive load cosg = 0.4) allowable continuous current: 1 A
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Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60G

H Specifications

* Measurement/Display Specifications
(1) Measurement display in steady state

ltem Valid display range Accuracy *' Measurement range **
Current / demand current *° 0.8% to 100% of CT primary rated current (FS) +1.0% 0, or 0.8% to 800% of CT primary rated current
/ demand current maximum value | 100% to 800% of CT primary rated current (FS) +5%
Zero-phase current / zero-phase | 1.5% to 100% of CT primary rated current (FS) +1.0% 0, or 1.5% to 800% of CT primary rated current
current maximum value *° 100% to 800% of CT primary rated current (FS) +5%
Voltage 2VT Line voltage: +1.0% Line voltage:
5V to 150 V at VT secondary voltage value(FS) 0, or 5t0 150 V at VT secondary rated voltage
3VT Phase voltage: +1.0% Phase voltage:
5V to 150 V at VT secondary voltage value(FS) 0, or5t0 150 V at VT secondary rated voltage
Line voltage: Line voltage:
8.7 V10 260 V at VT secondary voltage value(FS) 0, or 8.7 t0 260 V at VT secondary rated voltage
Frequency 45 to 55 Hz when set to 50 Hz (FS) +0.5% 45 to 55 Hz when set to 50 Hz
55 to 65 Hz when set to 60 Hz (FS) 55 to 65 Hz when set to 60 Hz
Power factor Leading 0.00 to 1.00 to lagging 0.00 +5% Leading 0.00 to 1.00 to lagging 0.00
(Conversion by 90°| Measurement range and symbols **
phase angle)
Active power ** 0.004 to 1 kW at VT, CT transformer secondary (FS)| +1.0% 0, or 0.004 to 1 kW symbol at VT and CT transformer

Demand active power

Demand active power maximum

value

Phase angle 0 to 60° (lagging)
Power factor 1.00 to 0.50 (lagging)

secondary **

Reactive power

0.004 to 0.5 kvar at VT, CT transformer secondary

£1.0% of 1 kvar

0, or 0.004 to 1 kvar symbol at VT and CT transformer

Phase angle 0 to 60° (lagging) at transformer secondary **
Power factor 1.00 to 0.50 (lagging) secondary (FS)

Active/Reactive electric energy ** | Five-digit display from 0 to 99999 Equivalent to Table 4: | Five-digit display from 0 to 99999
The multiplying factor of the measurement display is | Standard Measuring

fixed according to the CT primary rated current and
VT primary rated voltage values

Instruments in JIS
C 1216 (Measuring

Instruments with
Transformers)
Harmonic current Tertiary, 1.5% to 100% of CT primary rated current (FS) +2.5% 0, or 1.5% to 800% of CT primary rated current
quinary 100% to 800% of CT primary rated current (FS) +5%
Septenary, | 1.5% to 100% of CT primary rated current (FS) +5%
overall 100% to 800% of CT primary rated current (FS) +10%
Graph Ratio of rated current displayed g The bar graph shows 20%, 50%, 100%, 800% auto
display Tertiary, quinary, septenary display value: (O ary range switching
current value/rating) x 100
Overall display value: \3rd*+5th’+7th’ / rating x100
Harmonic voltage Tertiary, 510 150 V at VT secondary voltage value (FS) +2.5% 0,or 510 150 V at VT secondary rated voltage
quinary
Septenary, | 5to 150 V at VT secondary voltage value (FS) +5%
overall
Graph Ratio of rated voltage displayed The bar graph shows 20%, 50%, 150% auto range
display Tertiary, quinary, septenary display value: (O ary switching
voltage value/rating) x 100
Overall display value: \3rd*+5th’+7th’ / rating x100
(2) Measurement display of accident display / accident record
ltem Valid display range Accuracy *' | Measurement range **
Accident (generated phase) maximum current | 10% to 2000% of CT primary rated current (FS) | £5% 10% to 2000% of CT primary rated current
Phase other than accident occurrence phase 2% to 2000% of CT primary rated current (FS) 0, or 2% to 2000% of CT primary rated
current
Accident (generated phase) maximum voltage (59) | 5to 150 V at VT secondary rated voltage (FS) | +5% 0, or 5to 150 V at VT secondary rated voltage
Accident (generated phase) minimum voltage (27)
Phase other than accident occurrence phase
Accident6 (generated phase) maximum zero-phase | 2% to 800% of CT primary rated current (FS) +5% 2% to 800% of CT primary rated current
current *
Phase other than accident occurrence phase 1.5% t0 800% of CT primary rated current (FS) 0, or 1.5% to 800% of CT primary rated current
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Energy Contril EQuipment

Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60G

Note: *1 Accuracy does not include errors from the combined transformer.
*2 “0, ato n” means that “0” will be displayed from 0 to less than a.

*3 Demand measurement specification

Item Specifications
Time period You can select from 0 min/1 min/5 min/10 min/15 min or 30 min.
(1 sec average will be indicated if you set at 0 min.)
Item displayed Demand current, demand active power
Maximum demand current value, maximum active power demand value (past maximum value till reset operation)
Measurement/display range The same as present measurement value which is an instantaneous value

[Demand time]
A thermal bimetal type demand meter is designed to operate and indicate taking a relatively long time.
It will not respond to the instantaneous overload or input variation. Its operation and indication will follow the basic formula below.

[Example: demand current] I[dm] = I[ins] (1-e*"°)

formula (1)

where | [dm]: demand meter display value, I[ins]: certain constant input value of instantaneous current, t0: Average setting time

t/t0 [0 [05 [1 [15 [20 [25 [3.0

I[dm] [0 [ 0777 | 0.950 [ 0.970 [ 0.997 | 0.9994 | 0.9999
When a certain input is continuously energized, it calculates with the above exponent function and displays the results. The demand time is the time to be required to reach

95% of the display value of a certain current [[ins]. Therefore, it requires almost three times the setting time for the display value to indicate about 100% input.
The demand time shall be selected based on the target equipment instrument of monitoring or monitoring purpose.

Demand
value I[dm]

0%
95% -4

>

0 t, [ 3t > Time

Demand Curve

*4 There are two electric energy displays: [1] total electric energy (zero-clear not possible) and [2] periodic electric energy (zero-clear possible).

*5 We use one sign, +, to indicate power selling/purchasing in power measurement or LEAD/LAG in power factor measurement. (left blank in case of +) The meaning
of + is shown below by measurement item.

P Power selling - Power purchasing
Y L
90° (COS¢=0) [1] Active power kW
+: Power purchasing (power
consumption)
LAG —kW KW LEAD -: Power selling (reverse flow power)
lagain _ _ leadin [2] Reactive power kvar
(lagging) kvar kvar ( 9) +: lagging current by reactive power
cos® -Cos® measurement method
(COS¢p=-1) 180° 0" (COsp=1) - leading current by reactive power
measurement method
=k W LEAD/LAG will be reversed according to
LEAD kvar kyar LAG power selling/power purchasing.
. . [3] Power factor COS¢
(leading) -COos® cos® (lagging) +: Lagging power factor
-: Leading power factor

270" (COS¢=0;

*6 For CT method, lo and 3lo display can be selected and set.
lo display : Input current displayed as is as measurement value and accident value.
3lodisplay : Three times the input current displayed as measurement value and accident value.
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Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60G

H Specifications
¢ History data

ltem

Display range

ltem

Display range

50 (INST) operation count

0 to0 9,999 (times)

51 (DT) operation count

0 to 9,999 (times)

51 (DT2) operation count

0 to0 9,999 (times)

51 (OC) operation count

0 to 9,999 (times)

50G operation count

0 to0 9,999 (times)

51G operation count

0 to 9,999 (times)

59 (OV) operation count

0 to0 9,999 (times)

27 (UV) operation count

0 to 9,999 (times)

27 (UV2) operation count

0 to 9,999 (times)

Open phase operation count

0 to 9,999 (times)

Reverse phase operation count

0 to0 9,999 (times)

OCA operation count

0 to 9,999 (times)

OCGA operation count

0 to0 9,999 (times)

Operating time

010 9,999 x 100 (hr)

Switching count

010 9,999 x 10 (times)

Actual cutoff count

0 to 9,999 (times)

(Other history display) Fault value display: Fault value display on occurrence of a fault, history maximum values of zero-phase voltage/current, maximum demand value (A, W), and minimum instantaneous voltage
(Note) 1. Count initial value settings can be changed for the count history data.
2. “Operating time” refers to the integrated value of time when the control power of the F-MPC60G Series is normal and input 52a (circuit breaker answer-back signal) of terminal block B-13 is on.
3. The operation count for multi-element protection (such as 50 operating at R/S/T) is only counted as 1 even during multi-operation when there is concurrent occurrence (including delays in output continuity).
4.The actual cutoff count is the number of times the trip relay was turned on by the protective relay (including external trip) during circuit breaker inrush (52a in on-state).

e Specifications of protective relays

Item Current/voltage operate value characteristic Operating time (timer) characteristic | Characteristics

adjustment range adjustment range Operate value Operating time
50 (instantaneous) 1.0 to 20.0 times the CT rated current (in steps of 0.1 |(Fixed) +5% 40 ms or less

times), Lock
51DT (fixed time limit) 0.2 to 20.0 times the CT secondary rated current (in ~ |0.00, 0.05 to 5.00 s (0.01 s steps)  |+5% Less than 1s + 50 ms

steps of 0.1 times), Lock 1s ormore + 5%
51DT2 (fixed time limit) 20 to 1000% of CT rated current (in steps of 1%), Lock |0.00, 0.05 to 10.00 s (0.01 s steps) |+5% Less than1s +50 ms

1s ormore + 5%

510C (inverse time limit) 10 to 240% of CT rated current (in steps of 1%), Lock | Time scale factor: 0.2 to 20.0 times |+5% setting value of 300%: + 12%
IEC: SI, EI, VI, LT, It *OC/OL selection * (0.1 steps) 500: + 7%, 1000%: + 5%
IEEE: M|, EI, VI 0 (Operating time: min 150 ms) (Lower limit + 100 ms)
OCA (Overcurrent pre-alarm) 10 to 100% of CT rated current (in steps of 1%), Lock |10 to 200 s (10's steps) +10% +5%
50 G (instantaneous, short time limit) |0.1 to 8.0 times the CT rated current (in steps of 0.1 0.0 to 180.0 (0.1 s steps) *' +5% +5%

times), Lock (Lower limit + 50 ms)
51G 0.02 to 1.00 times the CT rating (in steps of 0.01 times), |0.5 to 50.0 times +5% setting value of 300%: + 12%
3CT residual method or CT tertiary  |Lock (0.1 steps) (Lower limit £ 100 mA) |500: + 7%, 1000%: + 5%

IEC: SI, EI, VI, LT
IEEE: MI, EI, VI
(inverse time limit selected)

*3

(Operating time of min 150 ms) *'

(Lower limit + 100 ms)

(fixed time limit selected) 0.02 to 1.00 times rating (in steps of 0.01 times), Lock |0.01 to 600.00 s (0.05 s steps) +5% +5%
(Lower limit + 100 mA) |(Lower limit + 50 ms)
OCGA (zero-phase current prealarm) |50 to 100% of 51G pick-up current setting value (in 0.10 to 600.00 s (0.05 s steps) +10% +5%
steps of 1%), Lock (Lower limit + 100 mA) |(Lower limit + 50 ms)
59 (OV) VT secondary: 60 to 150 V (in steps of 1V), Lock 0.0t060.0 s (0.1 s steps) +5% +5%
(Lower limit £50 ms)
27 (UV) ¥ VT secondary: 10 to 110 V (in steps of 1 V), 52a link on 0.0 to 60.0 s (0.1 s steps) +5% +5% (Lower limit £50 ms)
10 to on 110 V (in steps of 1 V), Lock When 0 s is set: 35 ms or less
27 (UV 2) * VT secondary: 10 to 110 V (in steps of 1 V), Lock 0.0t0 60.0 s (in steps of 0.1 s) +5% +5% (Lower limit £50 ms)

When 0 s is set: 35 ms or less

Open phase (Current detection)

Imbalance ratio 50 to
80% or more

2s (fixed) £ 1s

Reverse phase (Voltage detection)

0.5 s or less

*1 With a function to prevent malfunctions due to exciting current
[1] If the fundamental wave current of zero-phase current is 15% or more of the rated current and the secondary harmonic content ratio is about 15% or more, the device will perform the func-
tion to prevent malfunction under inrush exciting current to lock the protection 50G and 51G operation. In the case of 50G with the operating time being 0 s, however, this function will not

work.

[2] If the fundamental wave current of load current (CT secondary) is higher than the rated current and the secondary harmonic content ratio is about 15% or more, the device will perform the
function to prevent malfunction under inrush exciting current to lock the protection 50G and 51G operation. In the case of protection 50G with the operating time being 0 s, however, this
function will not work. The secondary harmonics suppression will be locked when the zero-phase current or one of load currents (A/B/C) reaches the predetermined value.

[3] The second harmonic suppression function in [1] and [2] above can be set as enabled/disabled (Loc).

*2 Voltage determination is selectable from AND, three-phase OR, and 2 OUT OF 3 (2/3 determination).
*3 For characteristics formula, refer to 5. “Protection Characteristics.”
*4 When OL is selected, 510C performs an AND operation with 51DT. (Even if 51DT satisfies trip conditions, 51DT will not operate until 510C operates.) For details, refer to Appended Figure 5.
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M Specifications

e Communications specifications

item Specifications
F-MPC-Net protocol Modbus RTU protocol
Standard EIA RS-485
Data exchange 1:N (this device) polling/selecting
Maximum transmission distance 1,000 m

Number of connection stations

Maximum 64 units " /one system (however, the master device is included in the 64 units)

Address setting 01to 99

Transmission speed 4800/9600/19200/38400 bps

Data format Start bit 1 bit (fixed) 1 bit (fixed)
Data length 7/8 bits (select) 8 bit (fixed)
Parity bit None/Even number/Odd number (select) None/Even number/Odd number (select)
Stop bit 1 bit (fixed) 1/2 bit (auto) "'

Note 1: When the Modbus RTU protocol is selected, the character configuration is fixed at 11 bits. The stop bit length is automatically recognized based on whether or not parity is selected.
Note 2: When 32 units are connected, two units are recognized as one unit and the maximum number of connection will be lower.

* Specifications of transducer outputs

ltem Specifications Acceptable error
Transducer output signal 4 to 20 mA (acceptable load 270 Q or less)
Signal type Current (la, Ib, Ic) 4 to 20 mA versus 0 to CT rating +1.5%
Line voltage (Vuw, Vvw, Vwu) (1) 4 to 20 mA versus VT secondary 0 to 150 V
(2) 4 to 20 mA versus VT secondary 0 to 150 x V3 V Notet
Phase voltage (Vun, Vvn, Vwn) (1) 4 to 20 mA versus VT secondary 0 to 150 x V3 V
(2) 4 to 20 mA versus VT secondary 0 to 150 V Notet
Active power (W) 4 to 20 mA versus 0 to 1 kW (CT5A conversion)
Reactive power (var) 4 t0 12 to 20 mA versus -1 kvar to 0 to 1 kvar (CT5A conversion)
Frequency (Hz) 4 to 20 mA versus 45 to 55 Hz or 55 to 65 Hz
Power factor (PF) 4 to 12to 20 mA versus LEAD 0.5 to 1 to LAG 0.5 +5%
Current expansion (la, Ib, Ic) 4 to 16 mA versus 0 to CT rating +1.5%
16 to 20 mA versus CT rating to CT rating x 5 times +5%
Single-phase active power 4 to 20 mA versus 0 to 0.5 kW (CT5A conversion) +1.5%
Single-phase reactive power 4 to 12 to 20 mA versus -0.5 kvar to 0 to 0.5 kvar (CT5A conversion)
Zero-phase current (lo) 3CT residual: 4 to 20 mA versus 0 to CT rating +1.5%

Output response time

2 sec. or less (when rated input is applied, the time will be within 90% +1% of the final steady value)

* Negative side of the output signal is com

mon.

* The limiter is applied when the upper/lower limit value is exceeded. The lower limit value and upper limit value are fixed at 4 mA and 20 mA.
* Acceptable error is an error for FS. Example: If CT primary rated current is 400 A, the erroris + 6.0 A or less. Whether input current is 40 A or 400 A, the error is 6.0 A or less. Please note
that this device does not offer zero- or spanadjustment function. Make an adjustment externally as necessary.

Note1 (1): At line voltage 100/110/120V, (2

): At line voltage (100/110/120V) x 3

* The default setting is described in the table below.

Transducer output channel Setting when shipped
CHA1 No output
CH2 No output
CH3 No output
CH4 No output
CH5 No output
CH6 No output

¢ Specifications of kWh pulse output

Iltem Specifications
Qutput Open collector output
Output capacity Maximum 150 VDC, 100 mA

Pulse width

200 +20 ms

Output pulse unit

10"kWh/pulse (n = - 2 to 4 in setting)

2,000 pulse/kWh (n = F in setting)

Information subject to change without notice
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H Specifications

e Accident waveform recording data specification

Iltem

Specifications

Number of waveform records

Maximum of 2

Waveform record updates

at time of protective
operation

Updated upon operation of one of the 13 protection elements, other than alarm (OCA, OCGA) operations. If
an accident occurs more than 2 times, the accidents will be cleared starting from the oldest data No. 2.

manual loading

Select record information > waveform record in normal mode. Place the cursor (blue marker) on the
waveform capture below the No. 1 and 2 lists, and press the[ ENTER|key. “Do you want to capture the
waveform? YES/NO” Select YES to record the waveform.

Record waveform elements
(data per point)

Analog input: Current (A, B, C), voltage (ab, bc, ca), etc. (7 elements total)
Input: MN, 52a, selection input 1 to 8, etc. (9 elements total), Output: CLOSE, OPEN, trip, device failure (4 elements total)
Protection status: 59, 27, 27-2, 47, 50, 51, 51DT, 51DT2, OCA, 46, 50G, 51G, OCGA (13 elements total)

Number of records

6,000 points (fixed)

Record accuracy

Sampling electricity angle setting: Select from 3.75° (96 times), 7.5° (48 times), 15° (24 times), 30° (12 times).
* The number inside the parentheses is the sampling count per ¢

cle.

Recording time 50 Hz

3.75° (96 times) setting: about 1.25 sec. (62.5 cycles)
15° (24 times) setting: about 5 sec. (250 cycles)

7.5° (48 times) setting: about 2.5 sec. (125 cycles)
30° (12 times) setting: about 10 sec. (500 cycles)

60 Hz

3.75° (96 times) setting: about 1.04 sec. (62.5 cycles)
15° (24 times) setting: about 4.16 sec. (250 cycles)

7.5° (48 times) setting: about 2.08 sec. (125 cycles)
30° (12 times) setting: about 8.33 sec. (500 cycles)

Setting range for number
of recording cycles after
operation point

3.75° (96 times) setting: 3 to 31 cycles
15° (24 times) setting: 3 to 125 cycles

7.5° (48 times) setting: 3 to 62 cycles
30° (12 times) setting: 3 to 250 cycles

Display position

Selecting the waveform record from the top screen in normal mode or from the records information will display a list. No. 1
is the latest data. Select any item and press the [ENTER]/ key to display a simplified waveform.

Clear accident record
/ waveforms

Select using the [ENTER]| key.

Accident record data will also be cleared.

It is only possible to clear everything. Select initialize from the top screen in settings mode, and then select clear accident record/
waveforms from the clear record screen. When asked “Initialize? YES/NO,” select YES to clear.

However, this cannot be cleared while the main unit is displaying an accident.

Note1: The filter is built into the device’s voltage/current input circuit component. Therefore, slow response to abrupt waveform changes may cause waveform record data to differ from

actual input waveforms.

Note2: Image of actual waveform recording (e.g., at rated frequency = 50 Hz, sampling electric angle = 15°, number of cycles after operation = 100 cycles)

Total 250 cycles (5 seconds)

‘ Before <—— Operation point * —— After ‘
1

Settable range at

| 150 cycles (3 sec.)

sampling electric angle

100 cycles (2 sec.) | =15° (3 to 125 cycles)

* The operation point is the moment of protection action (trip output).

* Clock specifications

ltem Specifications Remarks
Clock accuracy Within £20 minutes/year Average ambient temperature: At £25°C
Power outage guarantee |7 days Average ambient temperature: At +25°C

If a power outage exceeds the backup period, it will start
up again at 2000-01-01 0:00.

Control power must flow for at least 10 minutes to charge
the backup electrical double-layer capacitor.
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H Indications & Settings

ERROR indicator TRIP indicator (red) Circuit breaker operator
(orange) Flickers when detecting * Bus unit is not equipped with it.
Indicates device failure protection, and lights up when

when it is lit. operating protection.

RUN indicator
(green)

Indicates normal
operation when it is
lit.

CB-CLOSE indicator (red)
Indicates the circuit breaker is
on by lighting.

CB-CLOSE switch
Switch for turning circuit
breaker on

POWER indicator (green
Indicates normal control
power when it is lit.

CB-OPEN indicator (green)
Indicates the circuit breaker is
opened by lighting.

LCD display screel

100% | -t 1
ir 974 AP 113.4kW _ ' i |__1— CB-OPEN switch
Is 9.67 A0 1.143kvar
it 9.72 A|

1 Switch for opening circuit
f 50.0Hz i . breaker
1
1
1

Wh  0.00MHh
— REMOTE/LOCAL button

REMOTE/LOCAL direct
switch button

REMOTE/LOCAL indicator

I (orange)

: Remote/local status is indicated

! by lighting.

b e e e e e e 1

F-MPC60G
| \_ Loader PC connection port
. Operation buttons USB type B connector
Operation ENTER and RESET ) ,
buttons You can use convenient functions such as
<A VP (Arrow buttons) ) . . . accident waveform data display and relay
Used for mode switch and confirmation of setting change. testing assistance by connecting with the

Used for display switch, item RESET button is also used for canceling the setting change, free specially-designed PC application.
selection and setting returning from the protection operation.
change.
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B Wiring diagram example
@ Power receiving unit external wiring example (UM63FN-E[_]AK)

8—]
c—ﬁ
T AAA
8 VT M
,L u v wln ( |I ED Meter Meter Meter Meter Meter Meter
NINENS
P77 o {08 OO O O O O
CB §-3--5-~
]J\J\J\J | CI> é CI>CI) | ~
@
- § RS-485
gn g s 1110 Torminalblock A : B1 |A1 |B2 |A2 |B3 |A3 |B4 |A4 |B5 |A5 |B6 AGI E
3 :
8}? + -+ -1+ -1+ -+ -1+ - >
= 2|12 [ CH1 || CH2 || cH3 || ch4 || cHs || cHe s & .U
ansE 41020mADC 41020mADC 41020mADC 41020mADG 41020mADC 41020mADC s 3 A4lH
= : | Transducer | 285 (1201
........................................................................................... 85 M2 |oH
| Tl Transducer e
K 24 278
axct§ & & 4§ 0 29 T F-MPC60G g8z o
L[LRR3 Jom el 030 =
7
o]
@h pulse output
= to 8~

E oIo Iolo]olololo g -
D s ls s s 15 |5 |55 [L&| § Inputdetection circuit
ENENENENENENE\E 2| { (bdirectional photo coupler insulation/
Sn o |3 o |o |N = 5| £ _At100V DC, ON current is approx. 4 mA) i
Terminal 14 |16 [17 [18 [19 |20 |21 |22 |23 o4 25 [5 [6 [7 |8 [9 10 [11 [12 [13 [4
block B QO O 0 O 0 O O O Q Q
%
== 15
m EN ERENERERERERERE]
ED 2 4|3 ENENE N NE \E \E \E\2&
<3 e & SeJe = lo Jo |5 |e |8
t]§ [:]6 S &
il s |la
o = <
2| - ‘é
P 3
I Note) When using a DC power
supply, connect the input
common terminal (terminal
No. 4 of terminal block B) to
CB X
N = )} )

For failure alarm indication: Used for combination trip circuits, etc.

B External dimensions [unit: mm]

LCD viewing angle

Transducer output
connector

13 85.3 about27 151 152 5°

192
179
©

180 *0°

Panel cutting diagram

Terminal screw: M3.5
Tightening torque: 0.8 N-m
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H OC, 51G relay characteristics

Standard Inverse Time (SI) IEC characteristic

(s) '}
100
\
e N
3
£
=3
3
= 1
5
3
R = L=20.0
N\ 15.0
1\ —— 90 100
S 80
BN Sssa=
X 30 40
20
Lower limit 10
= 015 =
04 02
0.01
100 200 500 1000 2000(%)

Input voltage (100% = Setting value current)

Note: The time setting (lever) is in steps of 10%.
(Lower limit: OC/51G and 0.2; Upper limit: OC is 20; 51G is 50)
Part of the lever is omitted in the above characteristic diagram.
014 L .
=21 %70 (L: Time factor)

Very Inverse Time (VI) IEC characteristic

(s)
100
K
o
e AN
H
g
3
= 10
3
3
LAWY
RN
AR N
N L=20.0
1 \\ N N 150
10.0
\\ 9.0 8.0
70
50 6.0
Lower limit ™~ 30 40
= 0.15
0.1 0.2 10.5] 1) 2.0|
0.01
100 200 500 1000 2000(%)
Input voltage (100% = Setting value current)
Note: The time setting (lever) is in steps of 10%.

(Lower limit: OC/51G and 0.2; Upper limit: OC is 20; 51G is 50)
Part of the lever is omitted in the above characteristic diagram.
13.5 L

=09 0 (L: Time factor)

Long Inverse Time (LT) IEC characteristic

(s)

1000
\
S,
€ AN
H N
E \
3
= 100
5
3
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\ \ N L=20.0
10 15.0
X 10.0
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N 80 27
60 19
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) ™~ \\ 2.0
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100 200 500 1000 2000(%)

Input voltage (100% = Setting value current)

Note: The time setting (lever) is in steps of 10%.
(Lower limit: OC/51G and 0.2; Upper limit: OC is 20; 51G is 50)
Part of the lever is omitted in the above characteristic diagram.

120 L

= TXTO (L: Time factor)

Extremely Inverse Time (El) IEC characteristic
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02 5| 0] [2.0 3.0, 5.0 70
0.1 408 6.0
100 200 500 1000 2000(%)

Input voltage (100% = Setting value current)

Note: The time setting (lever) is in steps of 10%.
(Lower limit: OC/51G and 0.2; Upper limit: OC is 20; 51G is 50)
Part of the lever is omitted in the above characteristic diagram.
80

Lo,
t= ] XTO (L: Time factor)

1%t characteristic

A
1000 }
=S

uwn Buneiedo

Lower limit \\\ 10
=015 -
o0p 05
0.1
100 200 500 1000 2000(%)

Input voltage (100% = Setting value current)

Note: The time setting (lever) is in steps of 10%.
(Lower limit: 0.2; Upper limit: 20) Part of the lever is omitted
in the above characteristic diagram.

720 L

t= @ XW (L: Time factor)

Moderate recoil time (MI) IEEE characteristic

e}
<t
H
g
=
a
=
3
1=200
Lower fimit 150
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100
015 500
o 02 o5 [1 2|0 [3[0]4.05.06.07.0 | *
00
100 200 500 1000 2000(%)

Note: The time setting (lever) is in steps of 10%.
(Lower limit: OC/51G and 0.2; Upper limit: OC is 20; 51G is 50)
Part of the lever is omitted in the above characteristic diagram.

0.0515 Lo,
= o 1.04-0.1140 T (L: Time factor)

Extremely Inverse Time (El) IEEE characteristic
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awny Bunesedo
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3 10.0
% 9880
\ 5050
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=] 30
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o. 05 1.0
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100 200 500 1000 2000(%)

Note: The time setting (lever) is in steps of 10%.
(Lower limit: OC/51G and 0.2; Upper limit: OC is 20; 51G is 50)
Part of the lever is omitted in the above characteristic diagram.

_ (282
110

+0.1217 x% (L: Time factor)

Very Inverse Time (V1) IEEE characteristic

own Bunesedo

Lower limit
0.15

0.

0.01
100 200 500 1000 2000(%)
Note: The time setting (lever) is in steps of 10%.
(Lower limit: OC/51G and 0.2; Upper limit: OC is 20; 51G is 50)

Part of the lever is omitted in the above characteristic diagram.
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+ 0.491 x% (L: Time factor)
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H Features
* Compact and lightweight

Compact unit that integrates protection, operation, measurement,
monitoring, transducer output and transmission functions.

* High-voltage power receiving (ZVT and EVT compatible)
Compatible with high-voltage power receiving ZVT and EVT.

* Flexibly responds to circuit changes
Makes it easy to change settings such as CT ratios through its

intuitive operation.

CT primary current: 5 A to 7500 A

VT primary voltage: 210 V to 110 kV
* Network system

Makes it easy to build information network systems that connect
with upper-level computers via RS-485 (F-MPC-Net, Modbus

RTU), T-Link or 4-20 mA output.

* Prevention of erroneous cutoff
Erroneous cutoff is prevented, even in the event of part failure, via
a duplicated CPU and analog circuit and AND output processing.

* Self-monitoring function

It constantly monitors the internal operating state so that it can
respond quickly in the event of failure.

B Type number nomenclature

KKD10-119

UM43FG-E5AK

* Improved maintainability
Facilitates preventive maintenance through circuit breaker
monitoring and supports accident analysis through accident
measurement.

* Simplifies overcurrent relay and protective
coordination

UM43 F G-E5 A K

T— External interface

Basic type
UM43: F-MPC60B series
(393W/3g4W use)

A: "4-20mA output" and "RS-485 interface"

CT secondary current

Type of unit
F: Receiving unit

5: 5A

Control power supply

Ground fault protection

G: 50G/51G (resister grounding)

E: 100V AC/DC common use

M Specifications
¢ General specifications

Type

UM43FG-E5AK

Control power supply

100V DC (80 to 143V)/ 100V AC (85 to 132V) common use

Control power consumption

Max. 15W

Power consumption of CT, VT

Max. 1.0VA

Rated current (CT secondary current)

5A AC ( "1A AC" model is also available (non-standard).)

Rated voltage Line voltage

Select "110V AC" or " 110XV 3 AC" (VT secondary voltage)

Phase voltage

Select "110V /\'3 AC" or "110V AC" (VT secondary voltage)

Zero-phase current

5A AC

Insulation resistance

10MQ (min.) between ground and electric circuits connected together

Vibration resistance

16.7Hz 1.96m/s®, 0.4mm double amplitude, 10 minutes each in X, Y, and Z directions

Shock resistance

300m/s?, three times each in X, Y, and Z directions

Withstand voltage

2kV AC 1 minute between ground and electric circuits connected together, excluding, RS-485 signal,
MN signal, and kWh-pulse output signal cables

Noise resistance

JEC2500 (conforming to ANSI), square wave, 1.5kV, 1ns/1ps, for 10 minutes.

Overload resistance

CT circuit: at ratting 40times, a second, 2 times VT circuit: at ratting 1.25 times, 10 second

Lightning impulse noise resistance

5.0kV (between ground and electrical circuits connected together)

Dropout tolerance

20ms (Operation continues, however, display goes out.)

Electrostatic discharge

Contact discharge: +8kV
Aerial discharge: +15kV

Ambient temperature

Operating: -10 to + 60°C (operation guaranteed) 0 to + 40°C (characteristics guaranteed) (no icing) *1
Storage: - 25 to + 70°C (no icing)

Humidity 20 to 90% RH (no condensation)
Atmosphere No corrosive gas and no heavy dirt and dust.
Grounding Class D grounding (1000 or less)

Applicable standard

JEC2500 (Protective relays for electric power systems), JEC-2510 (Overcurrent relays), JEC-2511
(Voltage relays), JIS C4602 (Overcurrent relays for 6.6kV receiving), JIS C1102-1 to -9 (Direct acting
analogue electrical instrument and their accessories), IEC255-3 (1989), -5, -6

Mass

1.4kg

*': The operation guaranteed temperature is a temperature at which operation is guaranteed within two times of the guaranteed accuracy value at JEC characteristics
guaranteed temperature, or within the accuracy of influence of JIS temperature.
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M Specifications
e Input/output specifications

Input circuit

Applicable to both 100V DC (max. 143V) and 100V AC (max. 132V)
Pick up voltage: 40 to 70V DC/40 to 70V AC

Output circuit

Circuit breaker ON/OFF/trip

Making current: 15A (110V DC), allowable continuous current: 4A

Other than above

current: 1A

Making/breaking current: 0.2A (110V DC, inductive load L/R = 15ms or less), allowable continuous

* Measurement and display specifications

Effective measuring and display range

Accuracy

Current/Demand current/ Max.
demand current

0, 0.8% to CT rating to 8 x CT rating ™'

+1.5% (0, 0.8 to 100%), +5% (100 to 800%)

Zero-phase current/Max. zero-phase
current

CT: 0, 2% to CT rating to 8 x CT rating

+1.5%: 0, 2% to CT rating, +5%: others

Active power
Demmand active power/ Reactive
power

+0.004 to +1kW at VT secondary circuit
(The value is converted into the VT rated voltage

+1.5% : 0, +0.004 to +1kW
See the figure below.

Power factor

Lead 0% - 100% - Lag 0%

+5% (Lagging: no sign, leading: - sign)
See the figure below.

Active electric energy
Reactive electric energy

0 to 99999, multiplying factor: 1, 10, 100, 1000

Equivalent to ordinary instruments shown in
Table 4 specified in JIS C 1216 (instrument with a
transformer)

Line voltage 9.5 to 260V on VT secondary side +1.5%
Phase voltage 5.5 to 150V on VT secondary side +1.5%
Frequency 45 to 55Hz (50Hz), 55 to 65Hz (60Hz) +0.5%

Max. demand value

Same as the above range

Harmonics current

3rd, 5th, 7th, overall harmonics

*! The fault current up to 2000% (accuracy: +5%) can be displayed.

*2 %0, a to n%” means that “0” is indicated if a value is less than a%.

*3 There are two indications in the electric energy indication; total electric energy
indication (zero clear disable) and periodic electric energy indication (zero

clear is enable).

The sign "+" in electric measuring

wyn

The sign “+" is used to display "LEAD/LAG" in power-factor. measuring and “electric power selling/purchase” in electric power measuring. No signs

are used if a value is "+". The sign “+" has the following meanings depending on the measured items.

Electric power
selling

Power
purchase

90° (COS}=0)

LAG

180°

LEAD

0°

(COS¢=-1)

LEAD

(COS¢=1)

270° (COS¢=0)

Information subject to change without notice
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+:LAG

e Active power: kW
+: Power purchase (Consumed electric power)
—: Electric power selling (Inverse electric power flow)
* Reactive power: kvar
+: Lagging current by reactive volt-ampere meter method
—: Leading current by reactive volt-ampere meter method
* “LEAD/LAG” reverses with electric power selling/purchase.
* Power factor: COS¢
—: LEAD
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H Specifications
* History data

Item Display range | Display code ltem Display range Display code
50 (INST) operation count 0 to 9999 HO 46 operation count 0 to 9999 H9
51DT1 operation count 0 to 9999 HA1 47 operation count 0 to 9999 HA
51 (OC) operation count 0 to 9999 H2 OCA operation count 0 to 9999 Hb
51G operation count 0 to 9999 H3 Running time 0 to 9999 x100 (h) Hc
50G operation count 0 to 9999 H4 ON/OFF operation 0t0 9999 x10 (times) | Hd
59 (OV) operation count 0 to 9999 H6 OCGA operation count 0 to 9999 Hn
27 (UV) operation count 0 to 9999 H7 51DT2 operation count 0 to 9999 HP
* Other history display: Fault value display (on occurrence of a fault), history * The display codes are the codes to be displayed on this F-MPC60B (UM43FG-
maximum values of zero-phase current/voltage, maximum demand value (A, W), E5AK).
and minimum instantaneous voltage
e Specifications of protective relays
ltem Setting range of current/ voltage | Setting range of operate time | Characteristics
operate value (timer) Operate value | Operate time
50 (Instantaneous) 1 to 20 times of CT rated Fixed +5% 40ms or less
current (in 0.2 times step), Lock
51DT1 (Definite time) 1 to 20 times of CT rated 0 to 5s (in 0.05 step) +5% Less than 1s +50ms
current (in 0.2 times step), Lock More than 1s 5%
51DT2 (Definte time) 20 to 240% of CT rated current |0 to 10s (0.1s step) +5% Less than 1s +50ms
(2% step), Lock More than 1s 5%
51 (Inverse time) 20 to 240% of CT rated current | Time multiplication: 0.5 to +5% Setting = 300%: +12%
S, EL VI, LT, 1% (2% step), Lock 20 times, (in 0.1 times step) 500, 1000%: +7%
(Minimum operation time: (lower limit + 100ms)
150ms)
50G, 50N 0.2 to 8 times of CT rated 0.0to 10s to 180s +5% +5% (lower limit £50ms)
(Instantaneous/definite time) | current (in 0.1 times step), Lock
51G, 51N 0.02 to 1.00 times of CT rated | Time multiplication: +5% Setting = 300%: +12%
SI, ElL VI, LT current (in 0.01 times step), 0.5 to 20 times (min. + 100mA) | 500, 1000%: +7%
Lock (in 0.1 times step) (lower limit + 100ms)
(Minimum operation time:
150ms) '
59V (0V) VT secondary voltage: 0.0 to 5.0s to 60s +5% +5% (min. £50ms)
60 to 150V (1V step), lock (in 0.5s step) (in 1s step)
27V (UV) VT secondary voltage: 0.0 to 5.0s to 60s +5% +5% (min. £35ms)
10 to 100V (1V step), lock (in 0.5s step) (in 1s step)
46 (Open-phase) - - Unbalanced 2s (fined)
rate 50 - 80%
47 (Phase sequence relay) |— - - 0.5s on less
OCA (Overcurrent pre- 10 to 100% of CT rated current |10 to 200s (in 10s step) +10% +5%
alarm) (in 5% step), Lock
OCGA 50, 60, 70, 80% of the setting 10 to 200s (in 10s step) +10% +5%
(Leakage current pre-alarm) | value of "51G operating (min+200mA)
current”, Lock

*1 When a current exceeds 15% of the rated fundamental wave current, the malfunction preventive function against the exciting inrush current activates. (When the
contents of the second higher harmonics are about 15% or higher, the feature will lock outputs.) Note that with the 50G relay, the malfunction preventive function
against the exciting inrush current will not activate if you set the operate time at Os.
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Discontinued Power Monitoring Equipment
iy Multiple function protectors and controllers F-MPC60B

M Specifications
e Communications specifications

Protocol MODBUS protocol mode MPC-Net mode
Standard EIA-485 EIA-485
Data exchange method polling/selecting system 1: N polling/selecting system
Transmission distance 1000m (total length) 1000m (total length)
No. of connectable units Up to 32 units (including master unit) Up to 32 units (including master unit)
Station number address 01 to 99 01 to 99
Transmission speed 4800/9600/19200 bps (selectable) 4800/9600/19200 bps (selectable)
Data format Number of start bits: 1 (fixed) Number of start bits: 1 (fixed)
Data length: 8 bits (fixed) Data length: 7/8 bits (selectable)
Parity bit: None/even/odd (selectable) Parity bit: None/even/odd (selectable)
Stop bits: 1 bit or 2 bit (automatic selection) Stop bits: 1 (fixed)
1 bit: for "even or odd" parity BCC= Even horizontal parity
2 bit: for "none" parity

e Specifications of transducer outputs

Transducer output signal 4 to 20mA DC (external load resistance: 270Q or less)
Signal type Current (la, Ib, Ic) 4 to 20mA for 0 to CT rated current Accuracy +1.5%
Line voltage (Vab, Vbc, Vca) For VT secondary 0 to150V, 4 to 20mA *'

0 to 150V xv3, 4 to 20mA *2
Phose voltage (Van, Vbn, Vcn) | For VT secondary 0 to 150V//3, 4 to 20mA *!
0 to150V, 4 to 20mA *2

Active power (W) For 0 to 1TkW (CT5A, VT110V AC conversion), 4 to 20mA

Reactive power (var) For —1 to 0 tolkvar (CT5A, VT110V AC conversion), 4 to 12 to 20mA
Frequency (Hz) For 45 to 55Hz or 55 to 65Hz, 4 to 20mA

Power factor For LEAD 0.5to 1to 0.5 LAG, 4 to 12 to 20mA

Note: » Output signals are connected to a common terminal (minus side).
* An upper or lower limiter operates when the output signal is about to exceed the upper or lower limit.
The upper limit is fixed at 20mA, and the lower limit is fixed at 20mA.
*1: Applied line voltage: 100V/110V/120V AC.
*2: Applied line voltage: 100V/110V/120V AC xv3, AC.

* Specifications of kWh pulse output

Type of output Transistor, open collector

Ratings Max. 150V DC, 100mA

Pulse width 200 + 20ms

Pulse rate 10" kWh per pulse (n=-2 to 4) (integer), or 2000 pulses per kWh
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Power Monitoring Equipment Discontinued
Multiple function protectors and controllers F-MPC60B 2020

H Indications & Settings

Indicates normal operation. Indicates a device failure.

Indicates relay operations.

Indicates the power status. Indicates multiple accidents and failure occurrences.
Use the key
switch to select
the mode.

Measurement value and setting value indication

Code: 2 digits

Data: 5 digits

Display items such as measurement

values and setting values, as well as

units and multiplying factors

Relay operation and accident code table

Setting/history/test

Selection switch code table

Switches the selection of
measurement and setting values.

(Seal on the back of the front door)

Optional connector

B Example of etxternal wiring diagrams

A
B
S 1
N InEnkn
I} Ii]
U—r v W
\
w
l a b [c|n I Meter ~ Meter Meter Meter Meter Meter *5
T T J T.Tm
CB <--X--
[UAR2 -I m : Communication interface
TTm M9 12 1110 [0 9 0 0 o 0 0 o 0 o o o] RS-485
Yomer 8}21 B1 A1 |B2 |A2 |[B3 |A3 |B4 [A4 |B5 |A5 |B6 |A6
KJ [3]14 — e e e Terminal block A
3xCT 318 CH1 “ CH2 “ CH3 “ CH4 “ CH5 “ CHe ‘
o g 18— & )
20 41020mADC  41020mADC 41020mADC 41020mADC 41020mADC 4to20mADC 4
21 *
824 connector
= G Terminating
oloo—8 F-MPC60B fesitor
100Q (built-in)

(UM43FG-E5AK)

7
Counter ot 2 output *3
Input detection circuit (isolated by bi-directional pholacaup\er‘i

1 Y Tz T} t T 17 T ON current: approx. 4 mA at 100V DC) i
14 [16 [17 |18 [19 [20 |21 |22 [23 [24 |25 1[5 |6 [7 |8 [o "[10 [i1 [12°[137[4
O 0 0 O O 0 9 O O O 0 0 0 0 O 0 O O o |

Q

52a
Power@ Jock [Emergenc PH VA VAR VR VI VA e W e
supply g\
lock
e
*1 *2
P — =
%C\ose m(ev\ock%
L
Note: When used with DC power supply,
connect the input common terminal
CcB WWASREASREOROAIRENU (terminal No.4 on terminal block B)
N T T to the N side.

Used for combination trip circuit, for fault alarm indication.

Note: *' Use selective input 1 to 8 and selective output 1 to 8 by selecting the function type by setup.

*2 Qutputs of “ON, OFF, TRIP and equipment error” are used exclusively. Inputs of "52a: the answer back signal of CB ON" and "the monitoring of TC coil" are
used exclusively.

** Equipment error output is a normally closed contact (normally excited, and if an error occurs, excitation terminates and contact opens). Therefore, a time
delay of about 100ms occurs before the contact opens, since the power has been on (in operation). Consider the use of a timer, if necessary, if you create an
external sequence.

4 |f this unit, being provided with RS-485 communication function, is located at the termination of a communication line, connect terminals No.3 and 5. With
this, the 10002 terminating resistor is connected across the RS-485 bus.

*> Use twisted wires (cables) as the output cable of transducer.

« If you have to connect a heavy load exceeding relay's contact rating, be sure to use it in combination with FUJI's miniature power relay HH6 [] .

See page D1-213 “Input/output specifications.”
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Power Monitoring Equipment
Multiple function protectors and controllers F-MPC60B

Energy Contril EQuipment

M Time-current characteristic
Standard inverse (Sl) characteristics

[0}
£
> S
£
kS =
g 4 =
O ¢ T
T

0I5 — — — RN SN e P gy a8 05

o1

001

100 200 500 1000 2000(%)
Input current (100%=setting current)

Note:

Time setting (lever) is of 0.1 times step (Lower limit:
0.5, upper limit: 20.0). Indication of a part of the lever
is omitted in the characteristics indicated above.

L ) P
=T 1% 70 (L: time magnification)

Exremely inverse (El) characteristics
(s)

100
Q
£
=
o 10
£
=
©
[
[
jon
o
1
L=200
150
100
90
LALE T T T ¢ T T o5 70 (20 30 s07p8d
Li3] 40 60
100 200 500 1000 2000(%)
Input current (100%=setting current)
Note:

Time setting (lever) is of 0.1 times step (Lower limit:
0.5, upper limit: 20.0). Indication of a part of the lever
is omitted in the characteristics indicated above.

t= |2801 x ‘:__0 (L: time magnification)
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Very inverse (VI) characteristics

Q
£
=
[
£
T
‘q-) L=200
o ! s 150
° s 15
5060
40
30
015 b — — — — e e
01 0.5 10 20
0.01
100 200 500 1000 2000(%)
Input current (100%=setting current)
Note:

Time setting (lever) is of 0.1 times step (Lower limit:
0.5, upper limit: 20.0). Indication of a part of the lever
is omitted in the characteristics indicated above.

13.5 L
x —
-1 10

t= (L: time magnification)

12t characteristics
(s}

1000

Operating time

Q15— ——= it el i el i ‘}v
0.1

100 200 500 1000
Input current (100%=setting current)

2000(%)

Note:

Time setting (lever) is of 0.1 times step (Lower limit:
0.5, upper limit: 20.0). Indication of a part of the lever
is omitted in the characteristics indicated above.

t= %) X 1L—0 (L: time magnification)

FC Fuji Electric FA Components & Systems Co,, Ltd.

Very inverse (LT) characteristics
(s)

1000

Operating time

(A}

100 200 500 1000
Input current (100%=setting current)

2000(%)

Note:

Time setting (lever) is of 0.1 times step (Lower limit:
0.5, upper limit: 20.0). Indication of a part of the lever
is omitted in the characteristics indicated above.

120
-1

t= X 1"—0 (L: time magnification)
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B Dimensions, mm

5[4
I
=

180"-openiclose View from back connector Panel cutting
angle
151

165 ‘ 18 853 27 152%3°
[ —
o e o e o |UMASF
=
(11111~ = o
] ijt e R © B
OoOoOooo

Minimum clearance from adjacent upper and lower devices or panel plate: 100mm

B Characteristics of overcurrent relay (OCR)

The characteristics of overcurrent relays (OCR) are, in general,  of 5 kinds of inverse characteristic curves, such as standard
divided into the protective INST (50) (setting code 10, 11), inverse (Sl) characteristics, very inverse (VI) characteristics,
the protective DT1 (setting code 12 to 14), protective DT2 long time inverse (LT) characteristics, extremely inverse (El)
(setting code 1c, 1d, 1E) and the protective OC 51 (setting characteristics and I°t characteristics). Combination of the

code 15 to18). The characteristics of protective OC 51 consist protective INST (50), protective DT1, protective DT2 and OC
51 carries out coordinative protection.

Outline of characteristic of overcurrent relay

Item Operating current Operating time
Protective INST (50) 1 to 20 times of CT rated current 5A (0.2 times step) Fixed (40ms or less)
Protective DT1 0 to 5s (0.05s step)
Protective DT2 20 to 240% of CT rated current 5A 0to 10s (0.1s step)
Protective OC (51) (2% step) 1 Select from 5 characteristic curves.
Time magnification: 0.5 to 20 times (0.1 times step)

*1: The operating time of protective OC51 is saturated at about 150ms.
The operating time will be saturated at 20 times of CT rated current when the setting exceeds 200%.
For example, the operating time becomes 833% ( = 2000%/(240%x100)) of the CT rated current in 240% setting.

Protective OC51

The OCR also has the
pre-alarm function (protective
OCA: setting code 19-1b).

Protective DT2

Operating time

Protective DT1

Protective INST (50)

Operating current
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Multiple function protectors and controllers F-MPC30

Energy Contril EQuipment
Power Monitoring Equipment

Multiple function protectors and controllers
F-MPC30 series, UM5ACG-H5R

W Description

The F-MPC30 series is a multiple function protectors and
controllers in the power monitoring equipment, which
integrates protective, measurement, and transfer functions for
power feeder facilities. Versatile functions such as preventive
maintenance and history data and abnormal value recording
can be achieved with excellent economy and reliability. These
works have been very complicated as you must have used
individual power monitoring devices in combination.

M Features

Economical system configuration

Includes measurement and protective functions limited to
the current ranges most frequently used, thus allowing the
construction of economical systems.

Improved operating reliability

Includes an automatic monitor function, an automatic
diagnostic function supported by continuous monitoring and
automatic inspection, and a fail-safe function, thus ensuring
high operating reliability while minimizing daily and regular
inspection tasks.

B Type number nomenclature

—

UM5ACG-H5R KK02-042

Easily designed coordination protection

Provided with 51DT1 and 51DT2 definite time trip
characteristics that simplify the designing of coordination
protection between overcurrent relays.

RS-485 communications interface
Two protocol types are available:
MPC-Net protocol and MODBUS protocol.

Basic type j

UM5AC: F-MPC30 series
Feeder unit
(303W/3g4W use)

Ground fault protection
G: 50G/51G (rated current: 5A)

Control power supply
H: 100/200V DC

UM5SAC G-H 5 R

T—External interface

R: RS-485 communications interface

CT secondary current
5:5A
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Power Monitoring Equipment
Multiple function protectors and controllers F-MPC30

H Specifications
* General specifications

Type UM5ACG-H5R

Control power supply 100/200V DC (80 to 286V DC) 100V AC (85 to 132V) common use

Control power consumption Max. 15W (100/200V DC), Max 25 VA (100V AC)

Power consumption of CT, VT Max. 1.0VA

Rated current (CT secondary current) 5A AC ("1A model" is also available (non-standard))

Zero-phase current 5A AC

Insulation resistance 10MQmin. between ground and electric circuits connected together

Vibration resistance 16.7Hz, 0.4mm double amplitude, 1.96m/s® 10 minutes each in X, Y, and Z directions

Shock resistance 300m/s®, three times each in X, Y, and Z directions

Withstand voltage 2kV AC 1 minute between ground and electric circuits connected together, excluding RS-485 signal
lines

Noise resistance JEC 2500 (conforming to ANSI), square wave, 1.5kV, 1ns/1ps, for 10 minutes

Overload resistance CT circuit: at rating 40 times, a second, 2 times

Lightning impulse noise resistance 4.5kV (between ground and electrical circuits connected together)

Dropout tolerance 20ms (Operation continues, however, display goes out.)

Electrostatic discharge Contact discharge: +8kV, Aerial discharge: +15kV

Ambient temperature —10 to +60°C (operation guaranteed), 0 to +40°C (characteristic guaranteed) (no icing) *1

Storage temperature —25 to +70°C (no icing)

Humidity 20 to 90%RH (no condensation)

Atmosphere No corrosive gas and no heavy dirt and dust.

Grounding Class D grounding (100Q or less)

Applicable standard JEC2500 (Protective relays for electric power systems), JEC-2510 (Overcurrent relays), JIS C4602
(Overcurrent relays for 6.6kV receiving), JIS C1102-1 to -9 (Direct acting analogue electrical
instrument and their accessories), IEC255-3 (1989) -5, -6.

Mass 1.4kg

*1: The operation guaranteed temperature is a temperature at which operation is guaranteed within two times of the guaranteed accuracy value at JEC characteristics
guaranteed temperature, or within the accuracy of influence of JIS temperature.

e Input/output specifications
Input circuit 100/200V DC (286V DC or less) common use
Pick-up voltage: 40 to 70V DC
(Input current; 1.2mA at 100V DC, 2.4mA at 200V DC)
Output circuit | Circuit trip The closing current: 15A (110V DC), 10A (220V DC), the allowable continuous conduction current: 4A
Other than above The switching current: 0.2A (110V DC, inductive load L/R = 15ms or less)
The allowable continuous conduction current: 1A
The making current: 0.1A (220V DC, inductive load L/R = 15ms or less)
The allowable continuous conduction current: 1A

¢ Measurement and display specifications

Effective measuring and display range Accuracy *2
Current 0, 0.8% to CT rating to 8 x CT rating *1 +1.5% (0, 0.8 to 100%), +5% (100 to 800%)
Zero-phase current CT: 0, 2% to CT rating to 8 x CT rating +1.5% (0, 2% to CT rating), +5% (more than CT
rating)

*1 The fault current up to 2000% (accuracy: +5%) can be displayed.
*2 “0, a to n%” means that “0” is indicated if a value is less than a%.

¢ History data and display ranges

Item Display range | Display code Item Display range Display code
50 (INST) operation count 0 to 9999 HO OCA operation count 0 to 9999 Hb
51DT1 operation count 0 to 9999 H1 Running time 010 9999 x 100 (h) Hc
51 (OC) operation count 0 to 9999 H2 Close operation count 010 9999 x 10 (times) |Hd
51G operation count 0 to 9999 H3 OCGA operation count 0 to 9999 Hn
50G operation count 0 to 9999 H4 51DT2 operation count 0 to 9999 HP
* Other history display: Fault value display (on occurrence of a fault), history * The display codes are the codes to be displayed on this F-MPC30 (UM5ACG-
maximum values of zero-phase current/voltage, maximum demand value (A, W), H5R).

and minimum instantaneous voltage
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* Specifications of protective relays

Setting range of current/voltage
operatel value

Setting range of operate time
(timer)

Characteristics (accuracy)

Operate value

Operate time

50 (Instantaneous)

1 to 20 times of CT rated current
(in 0.2 times step), Lock

Fixed

+5%

40ms or less

51DT1 (Definite-time) 1 to 20 times of CT rated current |0 to 5s (in 0.05s step) +5% Less than 1s +50ms
(in 0.2 times step), Lock More than 1s 5%
51DT2 (Definite-time) 20 to 240% of CT rated current 0to 10s (in 0.1s step) +5% Less than 1s +50ms
(in 2% step), Lock More than 1s 5%
51 (Inverse time) 20 to 240% of CT rated current Time multiplication: +5% Setting value 300%: +12%

S|, El, VI, LT (in 2% step), Lock 0.5 to 20 times (in 0.1 times step) 500, 1000%: +7%
(Min. operation time: 150ms) (lower limit +£100ms)
50G, 50N 0.1 to 8 times of CT rated current |0.0 to10s to 180s +5% +5% (lower limit +50ms)
(Instant/definite time) (in 0.1 times step), Lock (in 0.1s step.) (in 1s step.) ' ?
51G, 51N 0.02 to 1.00 times of CT rated Time multiplication: +5% Setting value 300%: +12%
SI, El, VI, LT current (in 0.01 times step), Lock  |0.5 to 20 times (in 0.1 times step)|(min. £100mA) 500, 1000%: +7%
(Min. operation time: 150ms)” (lower limit +100ms)
OCA 10 to 100% of CT rated current 10 to 200s (in 10s step) +10% +5%
(Overcurrent pre-alarm) (in 5% step), Lock (min. £100mA)
OCGA 50, 60, 70, 80% of the setting value |10 to 200s (in 10s step) +10% +5%

(Leakage current pre-alarm)

of "51G operating current", Lock

(min. £200mA)

Notes: *" When a current exceeds 15% of the rated fundamental wave current, the malfunction preventive function against the exciting inrush current activates. (When
the contents of the second higher harmonics are about 15% or higher, the feature will lock outputs.) Note that with the 50G relay, the malfunction preventive
function against the exciting inrush current will not activate if you set the operate time at Os.

e Communications specifications

Protocol

MODBUS protocol mode

MPC-Net mode

Standard

EIA-485

EIA-485

Data exchange method

Polling/selecting system

1: N polling/selecting system

Transmission distance

1000m (total length)

1000m (total length)

No. of connectable units

Up to 32 units (including master unit)

Up to 32 units (including master unit)

Station number address

01to 99

01to 99

Transmission speed

4800/9600/19200 bps (selectable)

4800/9600/19200 bps (selectable)

Data format

Number of start bits: 1 (fixed)

Number of start bits:

Data length: 8 bits (fixed) Data length:
Parity bit: None/even/odd (selectable) Parity bit:
Stop bits: 1 bit or 2 bit (automatic selection) Stop bits:

1 bit: for "even or odd" parity BCC:

2 bit: for "none" parity

1 (fixed)

7/8 bits (selectable)
None/even/odd (selectable)
1 (fixed)

Even horizontal parity

Information subject to change without notice
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H Example of external wiring diagram (External 3 CTs)

3-phase, 4-wire system / zero-phase current

A ——

GO 0O00000000
NN RS S NI ST

F-MPC30

RS-485
Terminal L
block A D
1
Terminating o]
resistor
1009 (built-in)

of--4
—
5

! Input detection circuit |
! (Isolated by bi-directional |
! photocoupler. ON current; |
Approx.12mA at 100V DC):

go ([’11 £9_|

52a

Inputy1 Yonly

o[58
3-phase, 4-wire system / olos— 1° .
currents’ of phase A, B, and C ) (UMSACG HSR)
synthesized with N-phase current |[emina
A B CN
J ]ij la - Power
Kyl o supply | | Al
L 14 i%j Eﬁwrcrw%a% ‘2‘3 20 12 18
%If'c 90 ¢
10|25 L
o & In = | cBOFF |, |
- rip  |Emergency
~ lock . I510P
Power CBON g
3-phase, 4-wire system / N-phase suplyy T~
dedicated CT connection
A B CN
a0 13 P—
| R
e L
S h -CT ._852'?“’
— 21
=N 2 © 2999
> afln N—-— : .
R i The output of X1, X2, and X3

are used for alarm display
or trip display.

Note:

When used with DC power supply, connect
the input common terminals (terminal No.9
on terminal block B) to the N side.

Note: e« Use selective input 1 and selective output 1 to 3 by selecting the function type by setup. See page D1-220 for details.
» Outputs of “TRIP and device error” are used exclusively. Inputs of "52a: the answer back signal of CB ON" and "the monitoring of TC coil" are used exclusively.
» Device error output is a normally closed contact (normally excited, and if an error occurs, excitation terminates and contact opens). Therefore, a time delay of
about 100ms occurs before the contact opens, since the power has been on (in operation). Consider the use of a timer, if necessary, if you create an external

sequence.

« If you have to connect a heavy load exceeding relay's contact rating, be sure to use it in combination with FUJI's miniature power relay HH6 [] .

See page D1-220 “Input/output specifications.”

* [f this unit, being provided with RS-485 communication function, is located at the termination of a communication line, connect terminals No.3 and 5. With
this, the 100Q terminating resistor is connected across the RS-485 bus.
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B Time-current characteristics of an overcurrent relay

Stnadard inverse (Sl) characteristics Very inverse (VI) characteristics

100 § 100
@ 40 |\ _ 10
© i @
£ i = o
> i\ > =200 £
g { S 150 =
5 \ N e S 100 2 N »
21;.)_ \\\\\\:\ 38 8 g SO =
o 1060 g NSNS Ezz}oo
40 -
= 30 © 9.0 100
20 7080
At ’ 5080
it 10 N 40
015 - ~ — — — A N S 05 015 b — — — — e 80
0.1 o1 05 1h 20
001 101
100 200 500 1000 2000(%) 100 200 500 1000 2000(%)
Input current (100%=setting current) Input current (100%=setting current)
Note: Note: ; ) - -
Time setting (lever) is of 0.1 times step (Lower limit: 0.5, upper limit: Time setting (lever) is of 0.1 times step (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics 20.0). Indication of a part of the lever is omitted in the characteristics
indicated above. indicated above.
g 014 L (L: Time magnification) =288, L (L: Time magnification)
Pe-1 %70 -1 10
Long time inverse (LT) characteristics Extremely inverse (El) characteristics
1000 |
100 4l
100 Ll
@ \\\
o \\\ w
E o 10
= \ @ v
g \ = o % \\ X
® N \
g 10 NN L=20.0 -% \
o) 150 5
90 100 &
9880
50 60
40 .
N~ 30
; A 20
10 1L=20.0
05 150
100
B 90
015 = ===~ - 51 10; 20 30 507080
0.1 01 40 60
100 200 500 1000 2000(%) 100 200 500 1000 2000(%)
Input current (100%=setting current) Input current (100%=setting current)
Note: Note: ) ) . -
Time setting (lever) is of 0.1 times step (Lower limit: 0.5, upper limit: Time setting (lever) is of 0.1 times step (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics 20.0). Indication of a part of the lever is omitted in the characteristics
indicated above. indicated above.
t= :2? x 1"—0 (L: Time maginification) t= % x % (L: Time maginification)
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B Dimensions, mm

[

M0 0
I TN O} 2.

180™-open/close View from back Panel cutting
angle 151

165 18 85.3 27 15215°
[(TI11T11] *
S $3 8 . o g2
—_ o o ‘|: 3
00000 | £ yec

Minimum clearance from adiacent upper and lower devices or panel plate: 100mm

B Characteristics of overcurrent relay (OCR)

The characteristics of overcurrent relays (OCR) are, in general, inverse (SI) characteristics, very inverse (VI) characteristics,
divided into the protective INST (50) (setting code 10, 11), long time inverse (LT) characteristics, extremely inverse

the protective DT1 (setting code 12 to 14), protective DT2 (El) characteristics. Combination of the protective INST
(setting code 1c, 1d, 1E) and the protective OC 51 (setting (50), protective DT1, protective DT2 and OC 51 carries out
code 15 to18). The characteristics of protective OC 51 consist coordinative protection.

of 4 kinds of inverse characteristic curves, such as standard

Outline of characteristic of overcurrent relay.

Item Operating current Operating time
Protective INST (50) 1 to 20 times of CT rated current 5A (0.2 times step) | Fixed (40ms or less)
Protective DT1 0 to 5s (0.05s step)
Protective DT2 20 to 240% of CT rated current 5A 0to 10s (0.1s step)
Protective OC (51) (2% step) | Select from 4 characteristic curves.
Time magnification: 0.5 to 20 times (0.1 times step)

*1: The operating time of protective OC 51 is saturated at about 150ms.
The operating time will be saturated at 20 times of CT rated current when the setting exceeds 200%.
For example, the operating time becomes 833% ( = 2000%/(240%x100)) of the CT rated current in 240% setting.

Protective OC51

The OCR also has the
pre-alarm function (protective
OCA: setting code 19-1b).

Protective DT2

Operating time

Protective DT1

Protective INST (50)

Operating current
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H Features

Includes an energy-saving pattern control feature that
contributes to customer energy-saving measures.

Easy to connect, easy to set up, easy to monitor, easy to
control.

This single unit can connect to anything.

* Dedicated software not required. Can be easily
initialized and configured with a general browser.
e Cumbersome device configurations can be completed
with just 3 clicks.
* Equipped with a control program that supports energy-
saving measures, while also enabling energy-saving
automated operation.
* Comes standard with various interfaces such as
Modbus, Ethernet and microSD. Enables data
collection and centralized monitoring.
* Notifies you of abnormalities via email.
* Scheduled for Fall 2018
- Equipped with a USB host function that makes it possible to store
forms in batch on a USB memory.
Makes form management easy even in environments without a
network connection.

- Self-declared CE compliance with English language display.

H Models and Types

Product name Type
F-MPC Web unit UM12-10

M Specifications
® General specifications

Item Specifications

Control power Rating 100-240 V AC (permissible range: 85-264 V AC) 50/60 Hz (permissible range: 47 to 63 Hz)
Consumer VA |17 VA or less

Inrush current |At 110 V AC: 15 A or less; At 220 V AC: 30 A or less

Isolation resistance Control power terminal - ground: 10 MQ or higher; Communication terminals - ground: 10 MQ or higher; Control power terminal - communication terminal: 5 MQ or higher (500 V DC megger)
Vibration 10-58 Hz: One-way amplitude 0.075 mm; 58-150 Hz: Constant acceleration 10 m/s? X, Y, Z: 8 minutes x 10 cycles in each direction

Impact 300 m/s? 11 ms; X, Y, Z: 3times in each direction

Withstand voltage Control power terminal - ground: 2,000 V AC for 1 minute; RS-485 terminals - ground: 500 V AC for 1 minute; Control power terminal - RS-485 terminals: 2,000 V AC for 1 minute
Noise resistance Square wave: Continuous application of 1 ns x 1 ps square wave noise for 10 minutes; Control power circuit: 1.5 kV; Communication (RS-485, Ethernet, USB); Circuit: Clamp 1.0 kV

Radiation electromagnetic field (transceiver): 10 V/m; Electrostatic, gap discharge: 8 kV; Contact discharge (housing): 4 kV; Burst control power circuit (control power - ground) 2 kV
Communication (RS-485, Ethernet, USB) circuit: Clamp 1 kV; Radiation electromagnetic field immunity: 80-1000 MHz, 10 V/m; Conduction immunity: 0.15-80 MHz
Commercial-use external magnetic field: 30 A/m

Lightning impulse withstand Control power terminal - ground: 2.5 kV (1.2 x 50 ps) Surge: Control power 2 kV, communication line 1 kV, RS-485 terminals - ground 1.0 kV (1.2 x 50 ps), control power terminal -
voltage control power terminal 2.5 kV (1.2 x 50 ps)

Operating ambient temperature -10t0 55 C

Storage temperature -20t070 C

Relative humidity 20 t0 90% RH (no condensation)

Usage atmosphere No corrosive gas or excessive dust.

Usage altitude Altitude 2,000 m or less

Permissible instantaneous power {20 ms (at 100 V AC)

failure time

Power interruption compensation | Lithium primary battery (RTC backup only)
llation (overvoltage) category |II (IEC 61010-1)

Pollution degree 2 (IEC 61010-1)

Protective structure 1P20 (IEC 61010-1)

Mounting method DIN rail or M4 screw (tightening torque up to 1.5 Nem)
Mass Approx. 240 g (including battery)

*Design life: 10 years or more at an average ambient temperature of 40°C
*Battery replacement life: 5 years (average ambient temperature of 25°C)

@® Communication specification

Ethernet
Iltem Specifications Remarks
Standard 10Base-T/100Base-Tx |IEEE802.3
No. of channels Maximum 2ch Auto - MDIX compatible
Internet P IPv4 support (Factory-default: Ch 1:192.168.0.1, Ch 2:192.168.1.1); Temporary reset by pushing and holding SW1 button for 5 seconds
Web server HTTP Various settings, monitoring data transmission, and remote control
FTP client FTP(active/passive) Function for transmitting collected data to server
Gateway TCP Ethernet - RS-485 (Modbus RTU, F-MPC-Net) communication converter
-SU NTP client NTP Automated set-up for the built-in clock
S |Email client SMTP Ability to send specified email via internal events (time, triggers)
8 Supported authentication protocols: SMTP AUTH PLAIN, SMTP AUTH LOGIN, SMTP AUTH CRAM-MD5, POP before SMTP (APOP)
DNS client DNS Host name resolution function
DHCP client DHCP Automatic IP allocation function
Modbus TCP client Modbus TCP Modbus TCP server IO memory response read-only
Loader command client SX loader command Loader command |10 memory response read-only
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@ Communication specification (continued)

RS-485

Iltem Specifications Remarks

Standard EIA-485

No. of channels 2ch Settings such as protocol and baud rate can be configured for each channel

F-MPC-Net,Modbus RTU
Master/slave system

Communication protocol Selection (each channel can be individually set), (factory default is F-MPC-Net)

Communication method This unit is a master

Performance

Baud rate/bit length/parity/maximum no. of connections

4800, 9600, 19200, 38400 bps / 7, 8-bit / None, odd, even / 63 units*
(factory default is 19200, 7-bit, odd)

Bias resistan:

ce 100 kQ (OFF) /
675 O (ON) switch

To comply with Modbus standard
(Factory default is OFF 100 kQ)

*Calculated via 2 units when the unit supports a maximum of 31 connections.

@Screen specification

@Storage data specification

Item Sub-item Contents Iltem Specifications Remarks
Basic Basic settings User, network, time settings Data points |Up to 1,000 points 1-minute interval data
settings Communication settings |Communication port (RS-485, Ethernet) settings - - - 1 flle/'day -
Download Settings information download Daily report  |With SD card: 3 years or up to 80.0% capacity 30-minute interval data
Upload Settings information, software package upload i(r:;g::lnal,ll)te Without SD card: 3 months or up to 70.2% capacity |1 file/day
fi tion fil t
g‘;ﬂ;%i:i;? te User macro managemen Daily report |With SD card: 5 years or up to 80.0% capacity 1-day interval data
e - ! 5 . -
F-MPC Web information | Refer to info on main body i(r?t(c)erTanl")Ute Without SD card: 3 months or up to 70.2% capacity |1 file/month
S::;r:own picimsiChy Critical/minor breakdown information Monthly With SD card: 10 years or up to 80.0% capacity 1-day interval data
— - — - report Without SD card: 5 years or up to 70.2% capacity 1 file/month
Version information Software version information
Log download RAS warning log download - - - -
- n - - Annual With SD card: 10 years or up to 80.0% capacity 1-month interval data
IO/MEM state L/é)dl)nformatlon (Factory default: 19200, 7-bit, report Without SD card: 5 years or up to 70.2% capacity |1 file/year
Monitoring |Monitoring information Uploading/downloading of various definition files; Storage Internal non-volatile memory or external non-volatile |Internal: Flash memory
screen shutting down and restarting the system et memory External: Micro SD card
Usage rating Rating information and usage for each interval (sold sebarately)' also
(1-minute, 30-minute, 1-hour, 1-day, 1-month) compatible with éDHC
Usage comparison 2-signal comparison graph for each interval At power Data before power failure is saved. Excludes data being
(bars/lines) ; failure collected immediately
Trends Line graph for each interval (up to 4) before power failure
Yearly, monthly, daily Viewing of yearly, monthly, and daily reports, as Data Transfer via csv format FTP:
reports well as batch download of forms transmission Periodic transfer of
Demand monitoring Demand monitoring graph method accumulated request
Alarm logs Viewing of alarm and output logs, as well as data to PC via FTP
output control SMTP:
Measurement values list |Display of collected measurement values list Periodic transfer of
Collection |Automatic settings Automatic recognition and setting of devices accumulated request
settings Signal settings Device and signal settings to register data to PC via email
Inter-item operation Creating new signals by combining signals http:
settings Mangal import to‘PC
Group settings Creation of group trees Vvia zip compression
Demand settings Demand monitoring settings and pattern control
settings
Threshold alarm settings | Threshold alarm and bit alarm settings
Email and FTP settings | Email and FTP forwarding settings

Bl Dimensions, mm

i
—_—
——————lc—

| L

P ] EEEE ==]s]
s e ] | .
]  Terminal screw 11-M3
100 | Tightening torque 0.4 N-m

3t | 31 Mounting hole 2-M4 495
508 | 508 _ |
35 mm width
p IEC standard rail
&
Sl H -
— 5
© ~ 4
3 N L3
>
g \ = =l
° I L About 60 (when ral hight s 75
I 1 f i ] About 67 (when rai height s 15
I UQWHW I LLJ WHW Cover open
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it e }
ko == S
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H System configuration

— Monitoring PC
e x i A —— Analysis software
= = S =5 = F-MPC-Net and
Understand !| 1x !1 ! i= . 1”-' ',|l.' | + P m F-MPC-Eco can be used
energy Ee— — b . for further detailed
tates! i | e 1 analysis.
states: —— Example of standard display screen
L Real time data Ethernet(LAN)
- L 2 R B B 0 B B |
— ~— | . Scalable
F-MPC ya N
Web unit B . . / \
Facilitates collection of measurement data with 32 GB memory | |
Connects \ |
: - Store up to 10 years of data. /
everything! microSD \\\ /
RS-485 (Modbus RTU open protocol) D
126 units RS-485(F-MPC-Net)
__ canbe
connected
Single-circuit Multi-circuit
type type
F-MPCO4E F-MPCO4P
=5 = Dedicated small CT [
Electric energy monitoring
(lighting panels/power boards)
Collect data!
@ Pattern control Pulse input Other equipment than F-MPC
Pulse input Pulse input can easily be connected
v F-MPC N =
S=—— /O unit ZEhIy
7 ; 6 ; 2R
Air conditioning control output
— (Demand control Electricity meter Water meter Gas meter Multimeter Flow meter Thermo-
(such as piped water)  hygrometer
- 7 O

M Initial system configuration settings can be made in just 3 steps by connecting the unit to a PC!
Click Click
@ sTEP 1 @ sTeEP 2

Selection of items to be monitored  Automatic detection of connected measuring devices R
[

click
@ steps

egistration completed

Monitoring
started!

i
1t II

Select items you want to monitor,
such as current and power

Connected measuring devices can
automatically be detected

After checking the automatic search
result, click Register to finish

Monitoring PC screen /
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FC Fuji Electric FA Components & Systems Co,, Ltd.

D1-227



Energy Contril EQuipment

Power Monitoring Equipment
F-MPC Web unit

B Peak power monitoring by F-MPC Web (Monitoring via power receiving meter pulse)

The F-MPC I/O unit and F-MPC Web unit can be combined to monitor peak power.

Targets and 3 e L e
levels of alert n-:_mm
O —
—7  Cm——
Ethernet i e o —
ot o —
e R T |
i =1 &
o =T
i o=
F-MPC Web Alarm email ~ /
=

- SERRETI L B TiT-m | Wt W

Peak power monitoring via demand monitoring

Predicts demand values for the next 30 minutes based
on usage results and change amount. When the
predicted values exceed the alarm level, an alarm is
displayed on the screen, and an alert email is sent to
the configured email address. Depending on the alarm
level, relay switching can be implemented for the
Alarm relay output F-MPC I/O unit.

F-MPC I/O F-MPCO4E

Pulse meter

Measures the pulse of the transaction meter

Pulse detector

Power receiving meter
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Power monitoring unit F-MPCO04 series

H Description

* F-MPCO04 series power monitoring equipment, designed
for used in low voltage circuits, can perform electric power
management and monitoring from high to low voltage circuit
efficiently and economically, used together with F-MPC60B
and F-MPC30 series.

* F-MPCO04 series consists of 3 types: type UMO04 integrated
power monitoring unit that can monitors up to 10 feeders,
type UMO2 multi-circuit power monitoring unit that is space-
saving and can monitor up to 8 feeders in three-phase three- F-MPC04 F-MPC04P F-MPC04S  F-MPCO4E

wire system, and type UMOS3 single circuit power monitoring (UMod) (UMo2) (UMO3) (UMos)
unit, being compact, that has optimum output functions for
preventive maintenance, and is best suited for installation in
a unit of facility, section, and floor.
* RS-485 communications interface is standard. With our
application software of F-MPC-Net power monitoring system,
you can automatically display, print, and save the data
measured by F-MPC 04 on your PC.
Type F-MPC04 F-MPC04P F-MPC04S F-MPCO4E
UMO04-ARAE | UM02-AR2 | UMO02-AR3 | UM02-AR4 | UM03-ARA3G | UMO03-ARA3 | UM05-AR3 | UM05-AC3
Integrated Multi-circuit power monitoring unit Single-circuit power Single-circuit power
power monitoring unit monitoring unit
monitoring
unit
Measuring | No. of 1-phase 2-wire 10 circuits 12 circuits — — 1 circuit 1 circuit 1 circuit
function ‘F’JV?%SG and [ hhase 3-wire 10 circuits | — 8 circuits -
3-phase 3-wire
3-phase 4-wire 6 circuits — — 4 circuits — — —

No. of voltage circuit 2 1 1 1 1

Measuring | Voltage V] O @) @) O O

item Current [A] O O @) O O

Power wl O 3 ) O O
Active power wh] |O @) ) O O
Reactive power  [var] | O @) ) O O
Reactive energy  [varh] | O - O] O @)
Power-factor O @) @) O O
Leakage current  [lo] |[O - @) - -
Basic component of O - O - -
leakage current  [lob] @)

Maintenance | Demand | Current O - 0 O -

item Power O - @) O -
Max.current | O - @) O -

Max.power  |O @) O] O -

Max. voltage value ) 0 0 - @)

Min. voltage value @) @) - - @)

Harmonic current @) - - -
Protection | Current prealarm (OCA) O - O (Demand only) -

Leakage current prealarm (OCGA) O - @) O -

Leakage current trip (OCG) O - @) - -
Communications interface RS-485, Modbus | RS-485 O] - RS-485, Modbus | -
Display and setting O Display and setting unit UM02X-S RS-485 RS-485 Display and setting unit UM05X-S
Eevices to | Current sensor (Current Transformer:CT) | O **! CT: 5, 50, 100, 200, 400, 800A
cgnnected

ZCT (separately installed) O - @) - - -

MCCB with ZCT O - @) - - -

Note *': FMPC 04 (UM04) is connected to CT via CT-BOX. For combination of F-MPC04 (UM04), CT-BOX and CT, See page D1-231 and D1-255 ; "Applicable CT."
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H System configuration example
Low voltage

F-MPC04 (UM04)
TR
System controller
MCCB
T Voltage signal

RS-485

-—- Converter

MCCB MccB [ e ® e

with ZCT with ZCT i
Max. 10 units

|
1 1
1 1
1 1
1 1
: : Connector terminal-block
1 1
1 1
1 1

1
1
1
|
, AU-CW21B1-04
f
e A [ |
For 5 circuits "
et ctd -
XX/5A, 1A b
f
: 1 A Prealarm, leakage current
~ CT-BOX , . Terminal relay S interruption output
~ (UMo04X) Current and leakage 1 ! RS16
current signals ' .
............... SR |
wl ik
CT-BOX e
—@ L L o Terminal relay
Low voltage
distribution
board
MCCB | F-MPCO4E
H (UM05)
F-MPC04P
(UMo2)
CTH e &
Primary rated current -
400, 200, 50 and 5A
UMO02X-S

Small split toroidal CT(CC2D81-0057)
for use in combination with a CT of
secondary current 5A is available.

F-MPC04S
(UMO03-ARA)
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Integrated power monitoring unit, UM04

W Description

Integrating complete functions required for power distribution

and power line data management in a single unit (up to 10

circuits for 3-phase 3-wire system)

e Supports multiple power distribution lines
UMO04 allows economical management of each facility and
installation by means of communications interface.

* Easy mounting to existing switchboards
Split-through type CTs enables UM04 s easy mounting to
existing boards.

* Flexible energy management UMO4-ARA4 CT-BOX
UMO04 manages power line data such as measurement,
preventive maintenance, maintenance and electricity quality,
and transmit those data to upper level controller, thus

promises energy and labor-saving. e Handles digital input.

¢ Harmonics current measurement Four inputs (ON/OFF status and pulse count digital signals)
The third, fifth, seventh, and total harmonic current can be from the relay connector terminal block.
measured. * Related Equipment

* Monitor insulation deterioration and implement preventive Molded case circuit breakers with ZCT and split type current
maintenance by measuring leakage current. transformers are also introduced as related products, RS16
Provides deterioration trend analysis with trend data and Terminal Relay which outputs leakage current prealarm and
preventive maintenance with 2-stage output (leakage current the connector terminal-block which outputs kWh pulse, are
pre-alarm and leakage current relays). also explained (UMO04 use only).

* Compatible with MODBUS RTU protocol.
Select between the MODBUSRTU protocol or the F-MPC-
Net protocol for the F-MPC series.

H Type number nomenclature
Integrated power monitoring unit

UMO04-ARA4
F-MPCO04 basic type
M Types
Description Specification Type Remarks
Integrated power monitoring unit RS-485, 2V T-conformed UMO04-ARA4
CT-BOX For CT secondary current 5A UMO04X-5
For CT secondary current 1A UMO04X-1

Related product

Terminal Relay 15 output RS16-DE04H See page D1-257.

Connector cable Length 1m/2m/3m AUX014-20(] See page D1-257.

Connector terminal block kWh pulse output AU-CW21B1-04 See page D1-258.

For digital input
H Applicable CT
Current transformer (CT) CT secondary current | Applicable CT-BOX Applicable integrated power monitoring unit
Split CT Type CC2C76-L ][ 11 |1A UMO04X-1 UMO04-ARA4
Type CC2D74-[ 111
General-purpose CT XX/1A 1A
General-purpose CT XX/5A 5A UMO04X-5
Applicable circuit CT-BOX
One unit Two units

Three-phase/3-wire 5 feeders max. 10 feeders max.
Single-phase/2-wire
Single-phase/3-wire
Three-phase/4-wire 3 feeders max. 6 feeders max.

*The number of countable feeders depends on the number of CT boxes.
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B Specifications
¢ General specifications

Item

Specification

Rating Rated frequency

50 or 60Hz (Selectable by the setting)

Rated voltage

Applicable to both 110V and 220V AC, 110V AC for use with a VT secondary circuit

Rated current

Depends on CT-BOX specifications (5A, 1A in a CT secondary circuit, power consumption: 0.1VA max.,
excluding power loss in the external cable resistance)

Zero-phase CT

EW type or MCCB with a ZCT (zero-phase current transformer ) type (FUJI model)

Control power supply

85 to 264V AC (By exclusive control power supply terminal)

Inrush current

40A max., 3ms max. (AC)
85A max., 3ms max. (DC)

Control power consumption *1

25VA max. (Power monitoring unit + two CT-BOXes + Terminal Relays with all contacts ON)

Rated Voltage input
input (VT ratio)

100V direct input,200V direct input
VT primary/secondary : AC220/110V, AC440/110V, AC440/220V, AC240/110V, AC400/110V, AC3.3k/110V,
AC6.6k/110V

Current input
(CT ratio)

Primary rating setting : 10A, 15A, 20A, 25A, 30A, 40A, 50A, 60A, 75A, 80A, 100A, 120A, 150A, 160A, 200A, 250A, 300A, 320A, 400A, 500A, 600A
630A, 750A, 800A, 100A, 1200A, 1250A, 1500A, 1600A, 2000A, 2500A, 3000A, 3150A, 3200A, 4000A, 5000A, 6000A,
7500A

Ambient temperature

-10 to + 55°C (no icing or no condensation)

Storage temperature

-20 to + 70°C (no icing or no condensation)

Humidity

20 to 90% RH (no condensation)

Atmosphere

No corrosive gas and no heavy dirt and dust

Alarm and shutdown outputs

Continuous output current: 1A max. (with output of terminal relay, RS16-DE04H)
Make and break current: 250V AC 5A, 30V DC 5A max.

Insulation resistance

10MQ min.: between ground and electric circuits connected together
5MQ min.: between electric circuits, between contacts

Dielectric strength

2000V AC, 1 minute between ground and electric circuits connected together, excluding
T-link and RS-485 signal circuits

Impulse

4.5kV (1.2 x 50 ps) between ground and electric circuits connected together, excluding
T-link and RS-485 signal circuits

Momentary overload capability

20 times rated current, nine times for 0.5s, once for 2s

Shock resistance

Approx. 300m/s®, three times in each of X, Y, and Z axes

Noise immunity

1 to 1.5MHz damped oscillation noise having 2.5 to 3kV peak voltage for 2s
1.5kV square wave (rise time: 1ns, pulse width: 1ps) for 10 minutes continuously

Vibration resistance

JIS C 60068-2-6 10-58Hz: single amplitude 0.075mm. 58-150Hz=constant accelation 10m/s® X, Y, Z
directions 8minutes X10 cycles

Electrostatic noise resistance

Mounting steel panel surface: + 8kV
F-MPC04 (UMO04) front panel surface: = 15kV

Permissible momentary power
failure

20ms, continuous operation (excluding display)

Mass

Power monitoring unit UM01: 1000g, CT-BOX: 300g
Terminal relay: 2009

Note *' The control power consumption on the table applies to where CT-BOXes and Terminal relays are connected to the power monitoring unit UMO04.
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* Measurement and display specifications

Measurement type

Effective measuring range

The main body display

Communication data

Accuracy (%)

Remarks

Current: 0, 0.5% to 150% of CT 4 digits 4 digits +2.5% FS "0.00"is displayed, if the measured
I(r), I(s), I(t) secondary rated current value is about 1.0% or less.
Voltage: *3 VT secondary voltage: +2.5% FS VT secondary voltade is
V(uv), V(vw), V(wu) | 3@3W : max 264V jointly used as internal control
3@4W (Phase voltage): power supply. (For U-V)
max.264V
3@4W (Line voltage):/3x264V
Zero-phase current lo | 0, 50 to 3600mA +20% FS "0" is displayed, if the measured
value is about 50mA or less.
Active power 0 to 3.5kW (220V) as 4 digits with the 4 digits with the +2.5% FS Two-wattmeter method: Measured
*4*5 converted to current code code when the value is 0.4% or higher of
transformer secondary value the rated current. (Ir, It, Vuv, Vvw)
Reactive power 0 to 3.5kvar (220V) +2.5% FS Two-wattmeter method
*4*5 as converted to current
transformer secondary value
Power factor Lead : 0%-100%-Lag : 0% 3 digits with the 4 digits with the +5%

*4 code code The "90°" phase
angle conversion
Active electric 0 to 99999 (kWh) 5 digits *6 Equivalent to +2.0% (Power factor of 1
power The effective power ordinary class between 5% and 120% of
quantity of the plus specified in JIS | CT primary rated current)
0 to 99999 (kWh) +2.5% (Power factor of 0.5
The effective power between 10% and 120% of
quantity of the minus CT primary rated current)
The reactive energy | 0 to 9999 (kvar) none *6 +0.5%
The reactive energy of the plus (No display)
0 to 9999 (kvar)
The reactive energy of the minus
The voltage "264V from 85V" in VT 4 digits +2.5% FS
minimum value secondary of each phase
The voltage "264V from 85V" in VT +2.5% FS
maximum value secondary of maximun-phase
Harmonic current | 3rd & 5th order : 0, 2.5% to 150% +2.5% *7

7th order : 0, 5.0% to 150%

(7th order: +5%)

Note :

*1. The measurement accuracy includes the error in the CT boxes and ZCT. The error in the combined VTs and CTs are not included.

*2. Current, voltage, and power performance characteristics are according to JIS C 1102 (indicating electrical measuring instruments). The measurement display
value is the average value over approximately 1 second.

*3. The values in the table are the line voltages for 3-phase, 3-wire systems and the phase voltages for 3-phase, 4-wire systems. For 3-phase, 4-wire
applications, the setting in this table can be used to display either the phase voltages or line voltages.

*4. Selling/purchasing for power measurement and lead/lag for power factor measurements are displayed with one sign (blank for positive). The meaning of
positive/negative for each measurement item is given below.

*5. The maximum values of the active power and reactive power are +3.5kW at a 5A secondary current for 3-phase, 3-wire systems, +0.69kW at 1A for 3-phase,
3-wire systems, +6.0kW at a 5A secondary current for 3-phase, 4-wire systems, and +1.2kW at a 1A secondary current for 3-phase, 4-wire systems.

*6. For the F-MPC-Net protocol, the lower four digits of the display are sent. For the MODBUS RTU protocol, 0 to 999999.999kWh is sent and the step value for
the total countup depends on the VT ratio and CT ratio.

*7. For 3-phase, 3-wire systems, the harmonic currents for phases R and T are measured. For 3-phase, 4-wire systems, the harmonic currents for phases R, S,
and T are measured.

The sign "+" in electric measuring

yn

The sign

is used to display "LEAD/LAG" in power-factor, measuring and “electric power selling/

purchase” in electric power measuring. No signs are used if a value is "+". The sign “+" has the following
meanings depending on the measured items.

* Active power: kW

+: Power purchase (Consumed electric power)

—: Electric power selling (Inverse electric power flow)
* Reactive power: kvar

+: Lagging current by reactive volt-ampere meter method

—: Leading current by reactive volt-ampere meter method

* “LEAD/LAG” reverses with electric power selling/purchase.
¢ Power factor: COS¢@

+:.LEAD

Information subject to change without notice

— LAG

180°
(COS¢=-1)
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Power
purchase

Electric power
selling

90° (COS§=0)

LEAD

o
(COS¢=1)

LEAD

270° (COS$=0)
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e Demand measurement

ltem Specification

Current (I(r), I(s), I(t))

Effective power

Zero-phase current (rms:lo, 50/60Hz:lob)
Harmonics currents, voltage

Time: Select one from 0, 1 to 15 minutes (1 minute increments) and 30 minutes it at the initial
setting (common to all 10 circuits).
Display item: 1. Demand values
2. Maximum demands (maximum values recorded before the last reset operation)

® Specifications of a leakage current relay ® Data display at fault occurrence
Pre-alarm of load current, pre-alarm of leakage current
relay (auto-reset), maximum current indication at circuit

interruption (indication reset by resetting)

Sensitive current

200/500/1000/2000/3000mA or Lock
(lo or lob selectable)

Setting value

® kWh-pulse-output specifications (for products with a
kWh-pulse-output feature)
Transistor open collector output: 35V DC, 50mA max.,
(residual voltage at ON state: 2.5V max.)

Operating Level | 50 to 100% of setting value
(Operate at less than 50%, no opearate at 100%)

Operation time characteristics

— " y — — Output pulse width: 200ms +20ms
git;mg time I_nertla non-operating time ?ggr;astlrrwngazme Output period: 1,000ms min.
: . : Output pulse rate: 10" kWh/pulse, n=-2, -1,0, 1,2, or 3
0.3s 150ms min. 0.3s max. (selected from VT and CT ratio.)
0.5s 250ms min. 0.5s max.
1.0s 500ms min. 1.0s max. ® ZCT with Leakage Current Relay
3.0s 1,500ms min. 3.0s max. The UMO04 can be used together with a MCCB with ZCT or

a zero-phase current transformer.

Note: » Sensitive current and operation time can be set by an arbitrary
combination.

* The values on the table is for a trip relay's specifications. The pre-alarm
relay operates at half the operating level on the table, and its operation
time is 10s fixed. The pre-alarm relay can be used as an alarm against
leakage current increase in case of cable insulation deterioration or flood.

B Communications specifications

Item Specifications
F-MPC-Net protocol * [ MODBUS RTU protocol *
Standard EIA-485

Transmission method

Half duplex, 2-wire

Data exchange method

1:N (UMO04) polling/selecting

Transmission distance

1,000m (total length)

Number of stations

31 max. per system (excluding master)

Transmission speed

4,800/9,600/19,200bps (selectable)

Address setting

11099

RS-485 terminal names DXA, DXB Connect DXA as D1(+) and DXB as DO(-).
Transmitted characters ASCII Binary
Data format Start bits 1 bit (fixed) 1 bit (fixed)
Data length 7 or 8 bits (selectable) 8 bit (fixed)
Parity bit None, even, or odd (selectable) None, even, or odd (selectable)
Stop bits 1 bit (fixed) No parity: 2 bits (fixed)
Others: 1 bit (fixed)
BCC Even vertical parity CRC-16
* The F-MPC-Net or MODBUS RTU protocol can be set for communications for the UMO04.
M Digital input specifications
Item Specification Remarks

Number of inputs

4

Communications transmissions and UMO04 display of

Exterior input signals

No-voltage contact input or
transistor open-collector input

ON/OFF status and pulse count.

Input specifications

24V DC, approx. 5mA flow
OFF level: 1mA max.

Minimum input signal width

50ms
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H System configuration

With an integrated power monitoring unit UM04, you can easily construct a low-voltage power distribution system equipped
with leakage current measuring, leakage current pre-alarm, and earth leakage circuit shutdown.

3-phase 3-wire 200V AC B » F-MPCO04 series UM04

MCCB MCCB
220V AC
zCcT ]
X1 X2 Terminal relay (See page D1-257.)
MR
—
M
N | 7
ZCT M }
(See page D1-252.)
5 0 R 8 O (See page D1-231.)
Connection of MCCB MCCB with ZCT
and ZCT (See page D1-249.)

@ : Shunt trip device

B Dimensions, mm
¢ Integrated power monitoring unit, UM04

r-% Panel cutout

1 1 _
| ] 2]
___'_. 4| +
[ap]
| R

100 min. 138*°¢ |
I I £
155] | 114 T T7177T&
S - o

* . . .
Allow approx. 100mm space  Terminal connection diagram
for the connector cable.

DXA DXB SG Ter. Alarm I@If&'ﬁ;v

n(‘lé@@@@ (1|1: 515)@@

@@®®® MM IM®
4w U VW N UV WRN_LFG
WU WV U W VA

) U —

0.

&

M3 terminal screws

* CT-BOX, UM04X

Cable connector engaged
— - 2-M4 o
R / Mounting hole ]
i [ — . Mounting: Sgrew mo_uming (2-M4) or
[ . rail mounting

|- . il

P l ‘ W
=) =) = .
| 165 60 35mm IEC rail
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Multi-circuit power monitoring unit, UM02A

H Description

Integrating measuring functions required for power monitoring

in one unit

* A single unit measures multiple circuits
A single UMO2A can measure up to 8 feeders in 3-phase
3-wire, 12 feeders in single-phase 2-wires and up to 4
feeders in 3-phase 4-wire circuit.

* Easy installation into existing switchboards
Compact UMO02A can be easily installed into on-site power
distribution or lighting panel, irrespective of new panel Display and setting unit
or existing panel, to create power monitoring system UMO02AX-S
economically.

* On-site measuring instrument
UMO2A can be used an on-site measuring instrument
by combining with an optional display and setting unit
UMO02AX-S.

* Communication interface
As UMO2A has an RS-485 communications interface as
standard, it can communicate with other power monitoring
equipment with RS-485

Measuring unit
UMO2A-AR3

B Type number nomenclature
Multi-circuit power monitoring unit (Measuring unit)

UMO02A-AR 3
Basic type T—Applicable circuit
UMO2A-AR: Measuring unit 2: Single-phase 2-wire, up to 12 feeders
3: 3-phase 3-wire, Single-phase 3-wire, Single-phase 2-wire,
up to 8 feeders
4: 3-phase 4-wire, up to 4 feeders
M Type and applicable circuit
Description Applicable circuit Type
Measuring unit Single-phase 2-wire, up to 12 feeders UMO2A-AR2
3-phase 3-wire, Single-phase 3-wire, Single-phase UMO2A-AR3
2-wire,up to 8 feeders
3-phase 4-wire, up to 4 feeders UMO2A-AR4
Sold separately
Display and setting unit | The TP48X socket and connecting cable are provided as accessories. | UMO02AX-S
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B Specifications F-MPCO04P (UMO02)
* General specifications

ltem Specification
Ratings Voltage Direct input: 100 or 200V AC, 400V AC (AR4 only)
VT primary/ secondary: 220, 440V AC, 3.3k, 6.6kV AC/110V AC, 440/220V AC
Current Split CT: 5, 50, 200, 400A AC
Small split current sensor CT: 5A AC (primary rated set range 10 to 7500A) ™'
Control power supply 100/200V AC common use (85 to 264V AC)
AR2: between terminals P1-N, AR3: between terminals U-V, AR4: between terminals P1-P2
Inrush current 15A max., 3ms max. (100V AC 50Hz)
30A max., 3ms max. (200V AC 50Hz)
Control power consumption 20VA or less (or approx. 15VA at 200V AC, 10VA at 100V AC)
Ambient temperature Operating: -10 to 55°C (no icing or no condensation) Storage: -20 to 70°C (no icing or no condensation)
Humidity 20 to 90% RH (no condensation)
Atmosphere Free from corrosive gases and excessive dusts or particles
Insulation resistance 10MQ min. between electric circuits and ground
Dielectric strength 2000V AC, 1 minute (2500V AC, 1 minute for AR4) between control power circuits and ground
Lightning impulse noise resistance 4.5KkV (1.2 x 50ps) between control power circuits and ground (6.0kV for AR4)
Momentary overload capability 20 times rated current, 9 times for 0.5s.
Vibration resistance JIS C 60068-2-6 10 to 58Hz: single amplitude of 0.075mm, 58 to 150Hz, constant acceleration of
10m/s® 8 minutes x 10 cycles in each of X, Y, and Z directions
Shock resistance JIS C 60068-2-27 Half sine wave 300m/s’, for 11 ms x 3 times in each of X, Y, and Z directions
Noise immunity 1.5kV square wave (rise time: 1ns, pulse width:1ps) for 10minutes continuously
Permissible momentary power failure 20ms (continuous operation) except RS-485 communications
Mass Measuring unit: Approx. 500g, Display and setting unit: Approx. 200g

Note *' Make VT and CT ratio settings through the display and seting unit UM02X-S or from the host controller.

* Measurement specifications

ltem Effective measurement range Display Accuracy *1
Current (N-phase current | With split CT (200A and 400A AC) combined 0, 0.4% | 4 digits +1.5%
measured in AR4) of In to 500A
Active power With small split current sensor (50A AC) combined 0, +2.5% for S-phase current of AR3 and
- 5] 0.4% of In to 50A N-phase current of AR4
Reactive power with small split current sensor (5A) combined *4 P
Power-factor 0 to n times CT rating .1 +5% (converted into a phase angle of
90°)
Active electric energy 5 digits Equivalent to JIS ordinary class *4
Max. active power ° Same as above. 4 digits +1.5%
(with a demand time setto 0, 1, 5, 10, 15, or 30min.)
Min. voltage each phase |AR2, R3 AR4 4 digits +1.5%
2 85 to 264V (directly or Phase voltage 50 to 288V
Max. voltage * VT secondary voltage (directly or VT secondary +1.5%
conversion) voltage conversion)
The minimum and Line voltage 86 to 498V
maximum voltage are The minimum and
average values for 0.3s. | maximum voltage are
average values for 0.3s.

Notes *' Measurement accuracy does not include CT and current sensor. 3 Max active power and active electric energy values can be reset by the display
*2 In measurement mode display is the number of digits of RS-485 and setting unit and host controller. And, when VT ratio or CT ratio is changed,
communications data. The display and setting unit does not display these are autamalically reset.
communications data on reactive power, minimum voltage, and maximum 4 With 1-turn or 3-turn primary winding selected for the 5A small split current
voltage values. sensor, the lower limit of minute current measurement is selected as specified
below.
Classfication | Measurement and display | Measurement lower limit Accuracy
range (Electric energy starting current) Current and power Electric energy
1 turn 0, 2% to rating x 10 2% of rating 0 to rating: +1.5% of rating +2.5%
- - - - (5% to 100% of rating, load
3turns 0, 0.7% to rating x 3 0.7% of rating Exceeding rating: +1.5% (FS) | power factor -0.8 to 1.0 to +0.8)

Note: * Sampling interval/measurement display value (communication) of current and power, and sampling and integration intervals of electric energy are shown
below. In the case of an intermittent load, such as a welding machine, accurate measurement may be disturbed and therefore the use of the single-circuit
F-MPCO04S (refer to page D1-229) is recommended.
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* Sampling interval and display value

Type Sampling interval/display value of current and power (Communication) Sampling and cumlative interval of power
UMO02A-AR2 Approx. 0.2s / Average voltage for aprox. 1.5s Approx. 0.2s
UMO2A-AR3 Approx. 0.2s / Average voltage for aprox. 1.5s Approx. 0.2s
UMO2A-AR4 Approx. 0.1s / Average voltage for aprox. 0.4s Approx. 0.1s

H Display and setting unit UM02X-S, specifications
Item Specification Remarks

Control power supply Supplied from the measuring unit UM02-AR

Measuring unit UM02A-AR communications | EIA-485 (always 19200bps fixed)

specifications

Number of connectable measuring unit 5 max. UMO02A-AR2, AR3, AR4

UMO2A-AR

Max. cable length between UMO2A-AR and | 23m Total length between UM02AX-S and all

UMO02AX-S UMO2A-ARs

Display item Operating status, measurement value VT, CT Selective indication by a switch
setting value, fault

Setting Voltage, current (CT), demand time, pulse UMO2A-AR incorporates a different RS-485
multiplication rate, No. of turns of CT secondary | interface to communicate with a host controller.
winding, host controller communications mode
(different communications interface)

Note : The display and setting unit UMO2AX-S provides a function to start initial communications to recognize the UM02A-AR automatically when UM02AX-S is turned
on. If on-site indication is not necessary once the setting to the measuring unit UM02A-AR is complete, UM02A-AR fully operates even without UM02AX-S.

B Communications specifications

Item Specification
Standard EIA-485
Transmission system 2-wire half duplex
Data exchange 1: N (F-MPCO04P, UM02-AR) polling/selecting
Transmission distance 1000m (total length)
No. of connectable units Max.32 (including master)
Station number setting 01 to 99 (set with digital switch)
Transmission characters ASCII
Transmission speed 4800, 9600, 19200 or 38400 bps (selectable)
Data format Number of start bits 1 (fixed)
Data length 7 or 8 bits (selectable)
Parity bit None, even, or odd (selectable)
Number of stop bits 1 (fixed)
BCC Even horizontal parity

Note : Use the display and set unit to change the transmission setting.
The communications specifications cannot be changed through the host controller.
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B Dimensions, mm

® Measuring unit UM02A-AR

134

87.5

80

%manmunmnnnun TV W ™
=" ]

[F-MPC]

E=X! u |

56

B System configuration

Information subject to change without notice

Power distribution or lighting panel

(Voltage/control power)

approx 23

30mm I|EC rail
/

Approx.60
(Mounting rail height:7.5)

Approx.67
(Mounting rail height:15)

Terminal screw : 34 - M3 (with washer)
Terminal screw tightening torque : 0.5 t0 0.6 N-m

Applicable amplifier terminal diameter: @ 5.8 or less

® Display and setting unit UM02AX-S

Panel thickness 1 to 2.3 mm

n oo

RUY)
-

s )

Voritor

St

Tat ()

69.8

47
10

7

I
69.8

View from the panel surface

Display and setting unit UM0O2AX-S

Measuring unit

TTEFTEEFTITERNNT

Dedicated split CT or

small split current sensor

** Station address setting of measuring unit UM02A-AR
Use a digital switch on the measuring unit to set a different station address (communication address to host controller).
In local area communication of the display and setting unit UM02AX-S, the UM02AX-S will automatically read out the address of the
measuring units connected with cables for unit connection, and communicate with hem.,

F-MPC04P
(UMO2-AR)

(One UM02AX-S can be connected with 5 measuring units UM02A-ARs.

Local area communications)

%

— Cable for UM02A-AR connection
0.5m or 5m (sold separately)

— Cable for UM0O2AX-S connection
(3m, supplied ith UM02AX-S)

F-MPC Web unit

—— Communications terminating module
(supplied with UM02AX-S)

FC Fuji Electric FA Components & Systems Co,, Ltd.

=%

Connection cable 3 m

21 \ M3 screw

Ethernet

! RS-485

Note: * The display and setting unit UM0O2AX-S is a local area communications master and can monitor and be able to set maximum five measuring
units, UM02A-ARs.
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Single circuit power monitoring unit, UMO03 .

CE€ Rl

H Description

Integrating measuring functions required for power monitoring

in one unit

® Output functions for preventive maintenance selectable

* Power alarm/current prealarm

* kWh pulse output

e | eakage current alarm, leakage current prealarm output (model
with leakage current measuring function) only

® Capable of measuring inrush current of welders

* High-speed sampling and calculation of voltage and current UMO03-ARA3

® Compact design allows installation almost anywhere.

* Space-saving construction simplifies installation.

» Suited for monitoring individual equipment, section, and floor

@ Networking capability B System configuration

* RS-485 interface. ) o o ]
* Can be connected to power distribution system same way as Single circuit power monitoring unit
the power monitoring equipment F-MPC 60B, 30, 04 (UM04, UMO3-ARASL]

UMO2) series products Ethernet RS-485

M Type numbers ’

P (.
Single circuit power monitoring unit Type i

Leakage current measuring Not provided UMO03-ARA3
function Provided UMO3-ARA3G PC F-MPC Web unit Equipment

Note : As CTs, use type numbers CC2D81-0057, CC2D81-0506, CC2D65-
2008, CC2D54-4009, CC2B65-2008, and CC2B54-4009. Refer to page
D1-255. General-purpose CTs (secondary rated current 5A or 1A)
cannot be connected directly. Use the general-purpose CT (5A) together
with type number CC2D81-0057. Use dedicated ZCT as combination
ZCT with the UMO03-ARAS3.

B Specifications
¢ General specifications

Applicable circuit Single circuit  3-phase 3-wire: 2-CT, single-phase 3-wire: 2-CT, single-phase 2-wire: 1-CT
Control power supply 100 to 200V AC (85 to 264V AC) 50/60Hz (45 to 66Hz)
Inrush current 15A, 3ms or less (at 110V AC, 50Hz)
30A, 3ms or less (at 220V AC, 50Hz)
Control power consumption Approx. 7VA (at 220V AC) Approx. 5VA (at 110V AC)
VT consumed burden Approx. 0.2VA
Continuous overload | Current input circuit 110% of maximum setting value (150% of rated current), 2 hours
capability Voltage input circuit | 291V AC (1.1x264V AC), 2 hours
Short-time overload | Current input circuit 2000% of max. setting value (150% of rated current), 9 times for 0.5s
capability Voltage input circuit 200% of max. setting value (264V AC), 9 times for 0.5s
Vibration 10 to 58Hz 0.075mm (one-way amplitude)
58 to 150Hz: constant acceleration 10m/s2, 10 cycles for 8 min in each X, Y, and Z directions
Shock 300m/s2, in each X, Y, and Z directions, 2 times
Withstand voltage / Insulation resistance 2kV /10MQ Between power supply terminals connected together and other terminals connected together
(500V DC megger) 2kV /10MQ Between measurement input terminals connected together and other terminals connected together

2kV /10MQ Between alarm output terminals connected together and other terminals connected together
500V /10MQ Between watthour pulse output terminals connected together and other terminals connected together

Ambient temperature -10 to +55°C

Storage temperature -20 to +70°C

Humidity 20 to 90%RH (no condensation)

Atmosphere Free from corrosive gases and excessive of dusts
Grounding Type D ground (100 Q or less)

Allowable momentary power failure time 20ms (operation will continue)

Altitude 2,000m or less

Mass Approx. 400g (main unit only, CT excluded)
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* Measurement specifications

ltem Effective measurement range Display | Accuracy *1
Current (R/S/T), demand current * With CT (200A AC) 4-digit | +1.5%: R- and T-phase
Max. demand current value 0, 0.4% of In (0.8A) to 300A +2.5%: S-phase
Demand value and max. demand value of |* With CT (400A AC) 4-digit | +2.5%
total harmonic current *2 0, 0.4% of In (1.6A) to 600A
Active power () * With CT (5A) 4-digit | +1.5%
Demand power 0, 0.4% of In (0.2A) to 50A
Max. active demand power value 0, to 1.5 times CT rating (for 5A)
Reactive power () (converted into CT secondary: 7.5A) | 4-digit |+3%
Power factor (+) (Max. display range: up to 9,999A) 3-digit | +5% (Converted into a phase angle of 90°)
Active electric energy (+only) * Demand time setting: 0, 1 to 15min 5-digit | Equivalent to JIS ordinary class (pf: 0.5-1.0- —0.5)
Reactive electric energy (by 1min step) 5-digit |+5%
(+absolute value addition) 30min setting: Available
Voltage Converted into an input voltage 4-digit | +1.5%
60 to 264 V AC +2.5%: Vv-w
Frequency *3 45 to 66Hz *2 3-digit | +0.5%
Leakage current (lo/lob) *4 0, 10 to 1000mA 4-digit | +2.5%
Max. demand value

Note: *! The measurement accuracy is a value for FS (full span).
*2 The total harmonic current relates only to phase R and phase T. Only the demand value and max demand value are displayed. The current value is not displayed.
*3 |f the frequency is out of the measurement range (lower than 45 Hz or higher than 66 Hz), 0.0 [Hz] is displayed.
*4 Maesurement of leakage current is possible only with UM03-ARA3G.

e Output specifications

Item UMO03-ARA3 | UMO03-ARA3G | Specification
Watt-hour pulse output Provided Provided Transistor open collector output 35V DC 100mA
Alarm output Current prealarm (OCA), power alarm * | Provided Provided Replay output 250V AC 1A

Leakage current prealarm (OCGA) Not Provided | Provided

(lo operation)

Leakage current alarm (OCG) Not Provided | Provided

Note: * Choose the current prealarm (OCA) output or power alarm by change of setting.

Watthour pulse output details

Output specifications

35V DC 100mA (residual 2.5V or less at ON)

Output pulse width

100ms+20ms

Output interval

200ms or more

Pulse multiplication rate

10"kWh/pulse (n=—3 to 2 setup)

Alarm output details

Setting range Accuracy
Operate value Time Operate value Time
Current prealarm (OCA) *1 | 1:20 to 120% of Depending on the +5% (rated min +1.5%) +10%

rated value, Lock
(5% step)

demand time setting

Power alarm  *1

0 to 9999kW
(1kW step)

Leakage current alarm
(OCG) (lo operation)

Operate current
100, 200, 500mA,

0.1,0.3,0.5,1.0s

75%+5% of setting value

75%+5% of
setting value

Lock (min+25ms)
Leakage current prealarm 50+5mA 0.1,0.3,0.5, 1.0, +5% +5%
(OCGA) 100 to 500mA 10s or demand time *2

(50mA step), Lock

Note: *! Select either the current pre-alarm output or the power alarm output through setup.
*2 When demand time is selected, the unit operates on lob (leakage current only with fundamental wave).

Information subject to change without notice
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H Communications specifications

ltem

Specification

Factory setting

Standard

EIA-485

Transmission system

2-wire half duplex

Data exchange

1: N polling/selecting

Transmission distance

1000m (total length)

No. of connectable units

max.32 (including master)

Station number setting 11099 Without station number setup
Transmission characters ASCII -
Transmission speed 4800, 9600, or 19200 bps (selectable) 19200 bps
Data format Number of start bits 1 (fixed) -
Data length 7 or 8 bits (selectable) 7 bits
Parity bit None, even,or odd (selectable) Odd
Number of stop bits 1 (fixed) -
BCC Even horizontal parity -

B Front panel

POWER
o

DEMAND HIST ~ SET  TEST
o o o o

Hz ke am
o o o

ORUY)  ALARM %m
Osvw O v
oTw-u) 10

B Dimensions, mm

e

Measurement value, or set value display
/(7-segment LED) 5 digits

Selection switches

e Terminal layout

/Measurement mode display LEDs

} Display item, or unit LEDs

Alarm output terminals

Measurement voltage

input terminals

Control power input

terminals

{ @®
100-240V AC
L® ®

OCA
Watt-houl’ Watt-hour pulse output
OCGA @ terminals
006G —(3 (13—DxA
COoM @m (19— bxs RS-485 communication
terminals
L—®  B-so
G)
Measurement current
w—D) input terminals

HE Leakage current
€9 o1 } input terminals
FG

Note: Alarm output terminal@®and ZCT input terminal of the
UMO03-ARAS3 (without leakage current measuring function) are
NC terminals. Do not connect anything to these terminals.
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o

opwwo WsT! seT Test
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Panel cutting

|
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I
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Mass: Approx. 4009
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M Features
[Common]

® The F-MPC Series is a single-circuit internally mounted
power monitoring unit.

® More compact and lightweight at only 1/2 the external
dimensions and 1/3 the mass (compared with F-MPCO048S).

® JIS regular grade measurement accuracy. It can measure
electric energy (watt hours) even at light loads.

® Reduces power consumption by 30% (compared with the
F-MPCO04S).

@ Easy set-up with rotary switch and dip switch.

UMO05-ARS3 type Model UM05-AC3
® Measurement data can also be displayed on the panel by
using the separately sold indicator.
[UMO05-AR3] [UMO05-AR3]
® Comes equipped with an RS-485 communication function @ Collected data can be stored on an SD card and displayed
(UMO05-ARS only). on a PC. There is no need to build a communication system.
(UMO05-ARS is the type that comes with a communication
function.)

® Comes with a PC application for easily analyzing and
graphing the data stored on SD cards (You can download it
from our website.)

Capture the peak current of devices such as spot welders.

| Current trend graph |

F-MPCO4E ’g‘ =
8
E s /\/\/\/\/\/\
2 —
. z Max. (peak current)
1 minute -
p Max. current
"‘ PC software | A
F-MPC-Net W :
m — Avg. current C-jotiven Min.
= —— —— —~" Min. current ] -
Measures single-cycle Monitors the fluctuation of
RMS Max. and Min. values single-cycle maximum current

‘ Accurate measurement even atlow loads | JIS regular grade accuracy that ensures accurate measurement of electric energy (watt-hours) even at low loads

Measures electric energy (watt-hours) *The primary side of the inverter
accurately even during low-load nights can also be monitored.

and holidays
02468101214 16 18 20 22 -
B Wiring diagram B Model, type, part class
R a'a\ Part name Type
S Single-circuit, power monitoring unit, RS-485 communication type | UM05-AR3
T AA Single-circuit, power monitoring unit, SD card type UMO05-AC3
Indicator and setter (F-MPCO4E only) UMO5X-S
Q222D @D Screw mounting bracket (10 ct. set) BZOSET
g gé TEk Tulj uv Split CT Primary rated current 5A CC2D81-0057
5838 (Manufactured by 50A | CC2D81-0506
T XD X Fuji Electric Technica) 100A | CC2D71-1004
200A | CC2D65-2008
400A | CC2D54-4009
800A | CC2D52-8009

DK DIB S Ter
Qo FMPC

. - DXA

IV
] ] DXB

Shield
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Power Monitoring Equipment
Power monitoring unit F-MPCO04E (UMO05)

l Connection Terminal and Switch

Dedicated CT connection terminal
(General-purpose CTs with a secondary
current of 5 A cannot be connected)

Voltage input terminal
(max. 264 V)

H W S i i i
-‘DDPES"I Communication code switch

x10

(UM05-AR3 only)

Indicator
connector

CT selection
switch

RS-485 communication
terminal

UMO05-AR3

(UMOS'ARS onIY) Switch setting Split CT type Rated current [A] Igffg:r::t.ifsn;\u(sj;be
OFF | OFF |OFF | CC2D81-0057 -/5 S using the indicator.
OFF | OFF |ON | CC2D81-0506 50
OFF |ON |OFF | CC2D71-1004 100
OFF |ON |ON | CC2D65-2008 200
ON | OFF |OFF | CC2D54-4009 400
ON | OFF |ON |CC2D52-8009 800

Il F-MPCO4E: Indicator and Setter (Option)

LED status indication (ERR (red) lights up at abnormality)

Select the RS-485 communication code

This is a dedicated indicator and setter to be used when creating a 1-to-1 connection with the F-MPCO4E.

Use it to display measurement values by mounting it to the panel surface.
It can also be used to change the settings of the F-MPCO4E power monitoring unit.

(Note) Only for the F-MPCO04P: It cannot be used with the indicator and setter.

@easurement value (7-Seg LEDU

Panel board thickness 1 to 2.3 mm

Button for switching between
displayed measurement values

)
)

Button for switching modes ‘

Button for switching the
measurement value phase

(measurement display,
setting, communication test)

Indicator and setter setting items

Connection cable: 3 m
(Attached to indicator)

UMO05-AC3

= Connected to power monitoring unit

21 [["\ M3 screw (included)

Setting items Contents of the setting UMO05-AR3 UMO05-AC3 Factory default
CT ratio When using a 5 A rated CT, set the primary rated current of the general-purpose CT. (Can be set at 7500 A or lower) | O O -
VT ratio For 264 V systems or higher, set the VT ratio for the external VT. (Can be set at 6600/110 V or lower) @] O Direct input
Pulse multiplying factor | You can switch to “Standard-Squared if you want to monitor electric energy (watt-hours) in finer units. O O “Standard”
Communication mode | Select the communication protocol: F-MPC-Net or MODBUS RTU. @] - F-MPC-Net
Communication parameter | Select the communication parameter. (Baud rate: 4.8 to 38.4 kbps; Bit length: 7 to 8 bits; Parity: odd/even/none) | O - 19.2 kbps, 7-bit, odd
Clock time Set the time of the internal clock that is used to determine the timing of SD card recording. Set the year, month, day, hour, and minutes. | — O -

(The clock time is not set at the factory, so please set it using the indicator and setter.)
Fixed interval ~ |Set when you want to record at intervals shorter than 1 hour. - O Do not record
recording time  |You can set 1, 2, 5, 6, 10, 15, 30 [minutes], or “Do not record”.

In the following cases, it is necessary to change the factory defaults by using the indicator and setter.
When using a [UM05-AR3] 5 A rated CT; When using an external VT; When changing the MODBUS RTU

When using a [UM05-AC3] 5 A rated CT; When using an external VT; When setting the clock; When you want to record at intervals shorter than 1 hour
*The clock time is not set at the factory. If the clock is not set, recording data will be displayed as 2000-01-01 0:00 when first powering on.
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Power Monitoring Equipment
Power monitoring unit F-MPCO04E (UMO05)

M Specifications

® General specifications(common to UM05-AR3 and UM05-AC3)

ltem Specifications ltem Specifications
Rating | Voltage 100 to 240 V AC (permissible operational voltage: 85 to 264 V Noise resistance Damping oscillation wave: 1 to 1.5 MHz; Peak voltage: 2.5 to 3 kV
AC) judgment criterion B |damping oscillation waveform (2 s)
[Measurements and control power: shared input terminal; Square wave: Continuous application of 1 ns x 1 us 1.5 kV square
Control power: between U-V terminals] wave noise for 10 minutes
Frequency 50/60 Hz (permissible range: 47.5 to 63 Hz) Radiation electromagnetic field: 20 V/m _ *1
Current AC5A/7.34mA,AC50A/73.4mA,AC100A/33.3mA, Electrostatic Gap discharge: 8 kV; Contact discharge (housing): 4 kV
(CT primary/ AC200A/66.7mA,AC400A/133.3mA,AC800A/133.3mA Burst Control power: 2 kV; CT input (clamp): 2 kV; I/O (clamp): 1 kV
secondary) Overload [Current |1.1 times maximum scale value (1.25 times rated current) for 2 hours
Power |Load VA 6VA capacity circuit
supply |Inrush current 30 A, 3ms (240V) Voltage 1.1 times maximum scale value for 2 hours
15A, 3 ms (100 V) circuit
Insulation resistance 10 MQ or higher between electrical circuits and ground Operating ambient -10 to 55°C
(housing/DIN rail) temperature
10 MQ or higher between /O circuits and ground Storage temperature |-20 to 70°C

5 MQ or higher between electric circuits and I/O circuits

Relative humidity

20 to 90% RH (no dew condensation shall be observed)

Vibration resistance

10 to 58 Hz: One-way amplitude 0.075 mm,

Usage atmosphere

No corrosive gas or excessive dust shall be observed

performance 58 to 150 Hz: Constant acceleration 10 m/s2 Permissible 20ms (communication and measurement are interrupted)
8 minutes x 10 cycles in each X, Y, Z direction instantaneous power
(When equipped with a non-slip clasp) failure time
Shock resistance Half-sine wave 294 m/s2, 11 ms, Mass [Measurement unit] UMO05-AR3 approx. 120 g (excluding CT)

3 times in each X, Y, Z direction (When equipped with a non-slip
clasp)

UMO5-AC3 approx. 130 g (excluding CT)
[Indicator and setter] Approx. 70 g (excluding connection cables)

Withstand voltage

2000 V AC for 1 minute between terminals and ground (housing/
DIN rail)
2000 V AC for 1 minute between electric circuits and I/O circuits

[UMO05-AR3]
® Measurement s

pecifications

(1) Present value indication

*1 The operation of the power monitoring unit may temporarily stop under strong radio

waves.

® Communication specifications
Use RS-485 communication by selecting either the F-MPC-Net communication or

Tam Measurement range Accuracy 1 Modbus RTU communication protocol.
Voltage 3-phase line 85 to 264V Vuv,Vvw: Item Specifications
voltage *2 +1.0% FS F-MPC-Net [Modbus RTU
(Vuv, Vvw, Vwu) Vwu: +2.5% FS Standard EIA-485
Current 3-phase current 0.4 to 125% of rating Ir, It: Transmission method | Half duplex two-wire type
(Ir, Is, It) =2 (50 A CT: 0.4 to 100%, +1.0% FS Data exchange method | 1: N (Power monitoring unit) Polling/selecting
100 A CT: 0.4 to 120%) Is: +2.5% FS Synchronization method | Start-stop synchronization method
Active power *3| Reverse power  |According to current and +1.0% FS T ission distance | 1000 m (total length)
flow is negative  |voltage measurement range Number of connection |Maximum 64 units *1 One system (however, the master device
(Current x voltage x {3) units is included in the 64 units)
Reactive (Reactive power Same as above +1.5% FS Transmission speed  |4800/9600/19200/38400 bps (selectable)
power *3 measurement method) Station address 1 to 99 *2 (Modbus RTU communication also supports 1 to 99)
Active electric| Forward active Indicator: 6 digits Equivalent to JIS regular grade setting
energy "3 electric energy F-MPC-Net 2.0% at power factor of 1.0 and rated Connection method | Terminal block
Reverse power  |communication: 4 digits  |current between 5 and 120% RS-485 terminal DXA,DXB Connect by reading DXA as
flow active electric MQQBUS communication: |2.5% at power factor of 0.5 and rated names D1 (+) and DXB as DO (-).
energy 9 digits current between 10 and 120% TErEmEE e ASCIl code Binary
Power factor | (Reactive power 0 to +1.000 +3.0% FS F——
measurement method) (Conversion by 90° phase angle) g P — —
*1 The accuracy performance excludes external CT and VT tolerance 90: bl 1 bit (fixed) 1 bit (fixed)
N - X . 3 y X & |Data length 7 bits / 8 bits (select) 8 bit (fixed)
2 Measurement is made after automatically determining 3-phase 3-wire, single-phase 3-wire, and Z [Parity bit None / Even number / Odd None / Even number / Odd
single-phase 2-wire types. For single-phase 2-wire types, Vvw, Vwu, Is, and It are zero. 3 number (select) number (select)
*3 Active power, reactive power, and active electric energy are measured at voltage: 85 to 264 V and current: 0.4% to 125%. Stop bit 1 bit (fixed) No parity: 2 bits (fixed)
. Other: 1 bit (fixed)
(2) Period measurement values BCC Even number horizontal parity | CRC-16

The factory default at time of shipping is the F-MPC-Net protocol with

ltem Indications | Comnuncion | Precision Remarks STy~ ) *

Voltage | Period voltage max. value (Vuv, Vvw) +2.5% FS The maximum and minimum values are communication speed:1l92(?0 bps; 'data length: 7 bits; parity: odd. (To changg the
Period voltage avg. value (Vuy, Vvw) | O | (Excludes VT tolerance) |the commercial-frequency, single-cycle factory default communication settings, you need to use the [UM05X-S] dedicated
Period voltage min. value (Vuy, Vvw) RMS maximum and minimum values. indicator.)

Current | Period current max. value (Ir, It) +2.5% FS During the period (1-minute), it retains *1 When connecting units that support 32 connected units, two units are recognized as
Period current avg. value (Ir, It) x O (Excludes CT tolerance) | the maximum, average, and minimum one unit and the maximum number of connections will be lower.
Period current min. value (Ir, It) values from the previous period. *2 The communication code is set using the rotary switch.Furthermore, you can also

Note) Responds by transmitting values every minute (not displayed on indicator). make use of power monitoring unit addresses 1 to 99 for Modbus RTU.

The communication will be invalid when the communication code is set at “00.”

[UMO05-AC3]

® Measurement specifications ® SD memory card

Item Measurement range Accuracy *1 Two types of data can be recorded on the SD memory card: one-hour interval and
Voltage 3-;|)hasefllne 85 to 264V Vuv,(\’/v;/:v: setting interval data.
V\C} tag\(/e 2 v \1/1'0./" 280 Fs Record measurement values Recording interval Remarks
c " g “z’ YW, wuz 0410 135% of rafi 0 V\::J +2.5% ;_ Max. value: Ir, It, Vuv, Vvw 1-hour (fixed) Saves in single-day units in CSV file
urren -phase current 9. OC >o of rating hit s g |Avg. value: I, It, Vuv, Vvw format. (1 month of data is about 1
(Ir1s, 1) 2 (1%%'2 C-EI-" %?‘Z 11%%;’) :‘:'0:5'2/ Fs = |Min. value: Ir, It, Vuv, Vvw MB) The internal memory can retain
:0. b 1 +2.5% 5 ; ; . ;
= |Period value [difference]: 35 days of data when not using a
Active power 2| Reverse power  |According to current and +1.0% FS 3 electric eneErgy (watl-}]uours) memgry card. *1, 2 o
flow is negative \(/gltage n:easurle;mem ra‘r;gi 2 | Reverse power flow electric '
i i urrent x voltage x energy (watt-hours)
Reactive (Reactive pov;/er thod) Same as above +15% FS @ [Max. value: Ir, It, Vuv, Vvw Select 1, 2, 5, 6, 10,|Saves in single-day units in CSV file
power 2 measurement metno = |Avg. value: Ir, Is, It, Vuv, Vvw, |15, 20, 30 (minutes),|format. (1 month of data is a max. of
Active electric | Forward active Indicator: 6 digits Equivalent to JIS regular grade 3 ¢ Vwu, kW, kvar or “Do not rei:ord’.’ ) 9 MB) Fgeco,ds only when mounted
energy 2 electric energy 2.0% at power factor of 1-°f”d rated 3 |Min. value: Ir, It, Vuv, Vvw (The factory default is|with a memory card. You need to use
fl*everss power gusrr/enttbetweefn 5t andf z)zg“ § reted S | Period value [difference]: “Do not record?) the dedicated indicator to change the
ow active 5% at power factor of 0.5 and rate i X ina i
etic aner Cment bpetween 10 and 1207, S | electric energy (watt hours), setting mterval.l )
electric energy L o reverse power flow electric An ERR LED will flash if you attempt to
Power factor | (Reactive power 0to £1.000 +3.0% FS X energy (watt-hours) set the fixed recording interval without
measurement method) (Conversion by 90" phase angle) Instantaneous value: cosg first mounting a memory card. 1, 2

*1 The accuracy performance excludes external CT and VT tolerance.
*2 Measurement is made after automatically determining 3-phase 3-wire, single-phase 3-wire,
and single-phase 2-wire types. For single-phase 2-wire types, Vvw, Vwu, Is, and It are zero.

*3 Active power, reactive po

wer, and active electric energy are measured at voltage: 85 to

264V and current: 0.4% to 125%.

Information subject to change without notice

(Note 1) An SD card is not included. Customers should purchase an SD or SDHC card with a
capacity of 32 GB or smaller.
(Note 2) The recording interval is based on the time of the internal clock. To adjust the clock time, a
separately sold indicator is required.
*1 The maximum and minimum values are determined from the measurement values of each
cycle of the commercial frequency (50/60 Hz).
*2 When accessing the SD card, do not dismount and remount it or turn off the control power.

FC Fuji Electric FA Components & Systems Co,, Ltd.
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Power Monitoring Equipment
Power monitoring unit F-MPCO04E (UMO05)

B Dimensions, mm
- UM05-AR3 - UM05X-S

Screw mounting bracket (optional)

(Type: BZOSET) 2-M4 mounting hole
Terminal screw 11-M3
8.8 i
/7 Panel board thickness

_ [%2]
F 1 S 1t02.3 mm
RMX® | (UVE (n] 0| g 180
£
— =g =| I = p
c ‘_;' o
o RAAAAAE
o T T T 71 - 3 3 B @
® £ =z s [ Connection cable 3
= onnection cable 3 m
2 2w o ee (included)
@ = =] = s
©
=3
(<>}
' A Qe @
5.08 About 60 (in case the rail height s 7.5) 35 mm width 21 \ M3 screw (included)
About 67 (in case the rail height is 15) IEC standard rail
69.8
_JA____L____\
4 T
! ‘ i
i ‘ |
[ === ] ol 1 e}
© || — ) — —— A _——
0| —=ae=a == T [
——cacr—o— S ! ‘ o ©
[ < 1| (square
I == ! ]
| — ——n 1 h0|e) 1
[ — == ] ‘ 1
rm—" g _‘ —— - - !
55 30 17 [2-23.4

Mounting drilling dimensions
(View from panel surface)

- UM05-AC3

Screw mounting bracket (optional)

8.8 Terminal screw 7-M3 (Type: BZOSET) 2-M4 mounting hole
5.08 Tightening torque 0.4 to 0.5 N-m ~
B

S

(] 0
== =

875
80

|

|

|

|

T

I
I
|
T

90.8 screw mounting dimension:

35 mm width

About 60 (when rail height is 75) |
|IEC standard rail

s ™~ —
E AN About 67 (when rail height is 15)

— o =
Q| |/ = =1
]
—— o —m
— o —m
[—1 —
— —
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Energy Contril EQuipment

Power Monitoring Equipment
F-MPC 1/0O unit

M Features

You can implement on/off state monitoring and capture pulse
sighal measurements, alarm relay output, and flow meter
data for energy monitoring systems that utilize the F-MPC-Net
communication protocol.

@ The DI/DO unit can input on-off signals, count accumulated
pulse values, and control the on-off state of the relay output.

@ 2-wire RS-485 communication enables the unit to transmit
the input state to the host and control relay output based on

on-off directives from the host.

H Models and Types

Part name Specifications Type
DI/DO unit 6 inputs (contact or transistor input) UM11-D0604
4 relay outputs (250 V AC, 1 A)
H Specifications
® General specifications
Item Specifications
Control power Rating 100 to 240 V AC (permissible range: 85 to 264 V AC)
50/60 Hz (permissible range: 47 to 63 Hz)
Consumer VA Max. 8.5VA
Inrush current 20A or less
Ambient temperature -10t0 55C
Storage temperature -20to 70C

Relative humidity

20 to 90% RH (no condensation)

Usage atmosphere

No corrosive gas or excessive dust.

Protective structure

1P20

Insulation resistance

10 MQ or higher between control power terminals and other terminals

Power frequency withstand voltage

2,000 V AC for 1 minute between control power terminals and other terminals

Noise resistance

1 to 1.5 MHz; Peak voltage: 2.5 to 3 kV damping oscillation waveform (2 s)
Continuous application of 1 ns x 1 ps 1.5 kV square wave noise for 10 minutes
Burst Control power: 2 kV; Communication line: 1 kV

Surge: Control power: 2 kV; Communication line: 1 kV

Electrostatic noise immunity

Gap discharge: 8 kV, contact discharge (housing): 4 kV

Shock resistance

294 m/s2 [30G] 3-direction 3-times each (Ensure no 2-way malfunction at 147 m/s2 [15G])

Vibration resistance

19.6 m/s2, 16.7 Hz, 30 minutes in each X, Y, Z direction

Permissible instantaneous power failure time

20 ms (continuous operation)

Mounting method

Screw mounting, IEC 35 mm rail mounting

Mass [g]

2509

@ Input/output specification
(1) DI

It has 6 DI points and can read on-off states and count pulses. Among the 6 points, 2 points can count pulse widths of 10 ms or higher, and the
other 4 points can count pulse widths of 50 ms or higher.

Transmits on-off states via communication

. Furthermore, the number of counted pulses can be transmitted via communication.

Item Specifications

Remarks

Digital input type

Contact or transistor input

With service power voltage constantly applied

Minimum input signal width

10 ms:in1 and in2
50 ms: in3 to in6

For pulse input, ON and OFF periods must be greater than or equal to the
minimum input signal width.

Operating time measurement

Time tolerance +1.0% (Min. 1 s)

Integrates total ON time in seconds

ON current

ON at 4 mA or higher

When ON, a current of approx. 5 mA is applied.

OFF current

OFF when less than 1 mA

Internal circuit

Input circuit per point

The IN1 and IN2 input terminals have 2 terminals per point.
IN3 and IN4 are common. IN5 and IN6 are likewise common.
The GND terminal is commonly connected internally.

Input terminal

Information subject to change without notice
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Power Monitoring Equipment
F-MPC 1/0O unit

Circuit configuration diagram

I ]
Dct2v ! !
A S
I I
1 )

e
T

' B - :
Q =1 =3 Q
o 3 > o
= =
(2) DO
It has 4 DO points and can implement on-off output control via communication.
ltem Specifications Remarks
Digital output type Relay output (NO contact) Card relay RB 105 equivalent

Continuous rated thermal current | 250 V AC, 1 A (continuous rated thermal current)

Max. operating cycles per hour 1,800 cycles/hour

Make/break durability 600,000 cycles [220 V AC, 1 A resistive load] 200,000 cycles [220 V AC, 1 A inductive load] | 1,800 operating cycles per hour, current carrying
900,000 cycles [110 V AC, 1 A resistive load] 300,000 cycles [110 V AC, 1 A inductive load] | factor of 40%
600,000 cycles [24 V DC, 1 A resistive load] 120,000 cycles [24 V DC, 1 A inductive load] Under inductive load, time constant L/R = 15 ms

Internal circuit The output terminals have 2 terminals per point.

é_ _| Output terminal

® Communication specification

ltem Specifications
F-MPC-Net Modbus RTU

Standard EIA-485
Transmission method Half duplex two-wire type
Data exchange method 1:N (main unit) polling/selecting
Transmission distance 1,000 m (total length)
Number of connection units | Maximum 64 units/1 system (however, the host device is included in the 64 units) (Note 1)
Transmission speed 4800/9600/19200/38400 bps (selectable)
Station address setting 1 to 99 (Note 2)
RS485 terminal names DXA,DXB Connect by reading DXA as D1 (+) and DXB as DO (-).
Transmission character ASCII code Binary
Data type | Start bit 1 bit (fixed) 1 bit (fixed)

Data length 7 bits / 8 bits (select) 8 bit (fixed)

Parity bit None / Even number / Odd number (select) None / Even number / Odd number (select)

Stop-bit 1 bit (fixed) No parity: 2 bits (fixed)

Others: 1 bit (fixed)
BCC Even number horizontal parity CRC-16

(Note 1) When including units that support 32 connected units, the maximum number of connections will be lower.
(Note 2) The communication code is set using the rotary switch. Furthermore, you can also make use of main unit addresses 1 to 99 for Modbus RTU. The communication will be invalid when
the communication code is set at “00.”

B Dimensions, mm B Wiring diagram

== _Oppolfl TE
=2

Terminal screw 25-M3
100 2-M4 mounting hole
56
49.5
8 e
e
L o [ 257
|
F-MPC I/O — rREA8SH [T [ [T [
POWER F: Yo DXADXB G Ter  Ni+ INi- N> No- IN3+ 4+ OOM N6t N6+ OOM
o ||| emo e il 0) €se6 eseckbeckbees
= = o 11T -
R E
e | HEHE 88 AT
AS-485 e re u HH”H DXA
K DXA DXB SGTor __INis I IN2s IN2._IN3: It OOU INSs N6+ COM \ \ ‘ ( \ DXB
] | I, oA

=] O
,J 5.08 < IEC 35 mm rail
31 mounting space
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Power Monitoring Equipment
Related equipment

ZCT Equipped Breakers

B Features

By combining the breaker with a centralized power distribution

monitoring unit (type: UMO04) or single-circuit power monitoring o
unit with leakage current meter (type: UM03-ARA3G), you can & £
easily construct a leakage current monitoring and cutoff system. L
g S
=
(=]
‘mEE
(Photo No. KKD10-049)
B Specifications
Frame (AF) 125 250 400 630 800
Basic type BW125JAZ [ BW125RAZ |BW250JAZ | BW250RAZ | BW400SAZ | BW400RAZ | BW630RAZ BW800RAZ
No. of poles and elements 3P3E 3P3E 3P3E 3P3E 3P3E
Rated insulation voltage Ui [V] ‘AC 690 690 690 690 690
Rated impulse withstand voltage Uimp [kV] |6 6 6 6 6
Rated current In [A] 15, 20, 30, 40, 50, 60, 75, | 125, 150, 160, 175, 200, |250, 300, 350, 400 500, 600, 630 700, 800
Reference temperature 40°C 100, 125 225, 250
Rated frequency (Hz) 50-60
Rated |JISC8201- |AC |440/415/400/380 |30 50 30 50 36 50 50 50
breaking | 2-1 \
SEIDEEiYY | iz 240/230V 50 100 50 100 85 100 100 100
[KA] [leu]
Isolation compliance Compliant
Reverse connection Yes
Selectivity classification Cat.A
Dimensions [mm] e di a 115 130 178 248 248
i € |b 155 165 257 275 275
B o C 68 68 103 103 103
! d 95 95 146 146 146
Product mass [kg] 1.5 2 6.2 9.5 10
Connection Front mounting type (Screw terminal) (Screw terminal) (Flat terminal) (Flat terminal) (Flat terminal)
method Rear connection type | X
Flush mounting E
Standard Auxiliary switch w [ ] [ ] [ ] [ ] [ ]
option Alarm switch K [ ] [ ] [ J [ J [ J
accessory
1] Shunt trip device F ®(3) ®(3) ®4) o4) ®4)
Test terminal T,7, @ [ ] [ ] o o
ZCT output 2,2, @ [ ] [ ] @ [ )
Compliance Electrical Appliances and Specified electrical @ Not applicable
Material Safety Act product [2]
JISC8201-2-1 Self-declared compliance
IEC60947-2 -
EN60947-2 (CE marking) -

Overcurrent tripping mechanism

Thermal-magnetic type

Trip button

Yes

@Standard accessories

(Note 1) Comes standard with an auxiliary alarm switch and shunt trip device. Terminal block type only. There are no lead wire types.

Note 2) Only units with a rated current of 125 A are excl

uded.

(
(Note 3) Specify a voltage rating of either 100-120 V AC/100-110 V DC or 200-240V AC/200-220 V DC.
(Note 4) Can be used at a voltage rating of 100-240 V AC/100-220 V DC.

Information subject to change without notice
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Power Monitoring Equipment
Related equipment

H Dimensions (Front mounting type), mm

BW125JAZ,BW125RAZ MCCB mces
Insulation barrier M4 or ¢5
(Can be attached/detached) 51.5 € €
) i / 393 ; . ‘ B
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95 Terminal section details  Hexagon socket head bolt Terminal section
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95
BW400SAZ,BW400RAZ a
- S 146 Insulation barrier 140 ¢ MCeB
1175 (Can be attached/detached) |
= 2 +]
! 945 ft— Mounting hole [ 44 0
815 4 EEE— N 8 |
69 [ I
565] M e & © &
44 ] ¢ i [f:)
- s . TR
" ﬁ:,,,,,, 7 38 @ M6 or ¢7 I
4 84 ‘ Py 52 -
el 4
T | I
L H — T ‘
—1 | . I !
‘\/ F;\' <Mounting drilling dimensions>
v
0 2SS RN
X 2N al~[2|e ke o o) ¢  MccB
£ SHNFE L[ «I ol ol /
I 2 I oy & & Q |
1 60 | n, ‘
! i,
1 1 “n 4 |
- S |
‘ M3.5
95 ‘ 80 11 ! S
e §
£
< > t =
. \ T
8 | = Trip
U ! Qﬁ e button ‘
44 |
| Hexagonal head bolt M12 x 35 f
L Minimum 137
- - <Surface plate drilling dimensions>
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BW630RAZ s 7 oo
. . Insulation barrier
861§5 ‘ === : (Can be attached/detached) 1 210 ———— e | 7@7 /‘
565 1 146 H ! Mounting hole +
75 0
103 REN e
94.5 [4 | |
S| T € - - T 2
&
0 84 ‘ 0
I o I I
S| I I
! L — Meore? - o
T <Mounting drilling dimensions>
0 o|NIN ) 0
B F 5 wocs
! J‘d €
Y —
1 b Y,
U ‘ M3.5 Trip Q*’%,,]
95 80 1 205 |\ bution &
© :
£
| € - -+ §
Hexagonal head bolt : =
~ M12 x 40 )
o 1 Minimum 207
i i
<Surface plate drilling dimensions>
BW800RAZ e 7 oo
K . Insulation barrier
egés —— (Can be attached/detached) L 210 7@7 /‘
565 1 146 M ! Mounting hole o + ‘
178 Nl
103 e Tl 8
94.5 [T4 T ! !
o
gg\c o ¢ - - T g
0 84 ‘ 0
8 B I I
S I I
! L —1 M6 or ¢7 ;
T F <Mounting drilling dimensions>
0 olaln 0 _ _ ] o v
£ : Kidale ,8_":;;5[5 [P Eil q . Yoo
1 © 93 ? I~ /
ydl — 1
! 1 Z
I ‘ M3.5 Trip e)r/,,,%
95 80 11 205 \button Lo
B
= | o [ 1%
£
Hexagonal head bolt : =
- M12 x 40 | )
5 Minimum 207
10 i i
I i i
I
415 ! : H H (I S
JE—
<Surface plate drilling dimensions>
@Terminal arrangement diagram
BW125JAZ,BW125RAZ, BW400SAZ,BW400RAZ,
BW250JAZ,BW250RAZ BW630RAZ,BW800RAZ
k| £y Y t
o e}
@ @ ! |o4/aLaL
® ® ® @ 4
; l | 92/ALbL
(1) 94/ALaL- . (7) c1/81 S 1
T A 91/ALcL
(2) 92/ALbL- ‘ (8) C2/s2 } S
(3) 91/ALcL- ! ©T1 T2 B cst
ON |Y]
o @
(4) 11/AXcL —& (10) T2 7 } = corse
(5) 12/AXbL- (mz1 2z
z2 A 11/AXcL
(6) 14/AXal- (12) 22 ™
M3.5 hexagonal terminal 12/AXbL
Connectable wire sizes
Solid wire: ¢0.7 to 1.6 mm 14/AXal
Twisted wire: 0.4 to 2 mm?
Tightening torque: 0.8 N-m
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Zero-phase current transformer

@ Specifications

Model (low voltage) Rated current | Hole-through diameter | Hole-through cable Case color Mass (approx.)
Type [A] (9) 1¢p2W 1¢3W, 3¢ 3W 3¢ 4W [kg]
T | 2 | RM112-ZCT3005 50 30 IV 14 mm?2 IV 8 mm? IV 8 mm? Black (phenol) 0.14
g § RM112-ZCT3010 100 30 IV 60 mm 2 IV 50 mm 2 IV 38 mm 2 Black (phenol) 0.14
o f} RM112-ZCT4220 200 42 IV 100 mm 2 IV80mm 2 IV 60 mm 2 Black (phenol) 0.22
‘% S | RM112-ZCT5830 300 58 IV 125 mm 2 IV 100 mm 2 IV 80 mm 2 Black (phenol) 0.42
§D § | RM112-ZCT7040 400 70 IV 400 mm 2 IV 325 mm 2 IV 250 mm 2 Black (phenol) 0.54
RM112-ZCT7060 600 70 IV 400 mm 2 IV 325 mm ? IV 250 mm ? Black (phenol) 0.54
RM112-ZCT9060 600 90 1V 500 mm 1V 500 mm 1V 500 mm Black (epoxy) 2.0
RM112-ZCT9080 800 90 IV 500 mm 2 IV 500 mm 2 IV 500 mm 2 Black (epoxy) 2.0
EW-Z115 1200 115 - - - Gray (epoxy) 4.8
EW-Z160 2000 160 — - - Gray (epoxy) 10
EW-Z250 3000 250 - - - Gray (epoxy) 28.5
9 | EW-zD30 100 30 IV 60 mm 2 IV 50 mm 2 IV 38 mm 2 Black (phenol) 0.55
§ EW-ZD45 200 45 IV 125 mm 2 IV 100 mm 2 IV 80 mm? Black (phenol) 0.89
® | Ew-zD65 400 65 IV 325 mm 2 IV 250 mm 2 IV 200 mm 2 Black (phenol) 1.15
Model (low voltage) Rated current | Hole-through diameter | Hole-through conductor Case color Mass (approx.)
Type [A] (¢) 3¢3W 3¢4W [kg]
g) -(é) EW-Z3B40 400 70 5 x40 mm - Black (phenol) 2.8
§. % EW-Z3B50 500 70 6 x 40 mm - Black (phenol) 3.1
2| ° |Ew-z3Beo 600 9 6 x 50 mm - Black (epoxy) 7.0
é EW-Z3B80 800 90 8 x 50 mm - Black (epoxy) 8.0
§‘ EW-Z3B100 1000 90 12 x 50 mm _ Black (epoxy) 11.0
2 EW-Z3B120 1200 115 10 x 75 mm - Gray (epoxy) 15.2
EW-Z3B160 1600 160 12 x 100 mm - Gray (epoxy) 30.5
EW-Z3B200 2000 160 6 x 100 mm x 2 - Gray (epoxy) 30.5
EW-Z3B300 3000 250 8 x 150 mm x 2 - Gray (epoxy) 68.6
§ EW-Z4B40 400 90 - 5 x 40 mm Black (epoxy) 6.0
S | Ew-z4B50 500 90 - 6 x 40 mm Black (epoxy) 6.5
? EW-Z4B60 600 90 - 6 x 50 mm Black (epoxy) 9.0
EW-Z4B80 800 90 - 8 x 50 mm Black (epoxy) 11.0
EW-Z4B100 1000 115 ~ 12 x 50 mm Gray (epoxy) 15.5
EW-Z4B120 1200 115 - 10 x 75 mm Gray (epoxy) 24.9
EW-Z4B160 1600 160 - 12 x 100 mm Gray (epoxy) 36.4
EW-Z4B200 2000 160 =~ 6 x 100 mm x 2 Gray (epoxy) 36.4
EW-Z4B300 3000 250 = 8 x 150 mm x 2 Gray (epoxy) 80.3

*Make sure to twist the ZCT secondary wire (estimated twisting: 1 twist/5 cm) and separate the wire from the power cable.
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® Dimensions, mm

RM112-ZCT3005, ZCT3010, ZCT5830 RM112-ZCT7040, ZCT7060
A 115
) ) 42 Terminal cover
9 | 55 ® &‘9* — S— ﬁ,r_',:f

L

NI

—H—|
75
=

1475
145.5
1475

)

!

[

Bl
N 4,
w . \ \
K%% 3 ) \]\t

— f
B — T =l T
B T T 16
55
— Dimensons (]| A 5 D E F G | =
Types & ratings C I ) 34
RM112-ZCT3005 83 100 60 ¢30 67.5 32 25 8 il I —ﬁ mx
RM112-ZCT3010 126 °
RM112-ZCT5830 119 136 96 ¢ 58 98 50 30 146
RM112-ZCT4220 RM112-ZCT9060
RM112-ZCT9080
106 2-M3.5 x 8 128 7
86 Square washer equipped e
U i
©| 1 /, an afn
.o [EE] B i
= =
80 26 TP ?
41 il
| 36 | Terminal cover 148
: %)
L (® K “
o % 2
Sk / 2 KJ )
= o An -
o
J (C—— )
? R
| ]
(CH T ] [
! 1l ss
EW-Z115, 160, 250 EW-ZD30
. g 155 : Terminal cover
Output terminal A g Test terminal 140 ‘ =
~ U< [245] 30
= W X © wiﬁf [ i NP ‘f j Tw
m m TI & o | N 5=
u’\“%*uil all. @
‘ ~E
B
(0] @)
30
S [
| ==
w
o o | | s 182
0| @J:L
__ ? ?
Typo Dimensions [mm] | A B © D E F @ H J ; \L ‘r"*f J
EW-Z115 168 220 (232 [¢115|56 [112 |98 [120 |7 67.5 L 38 |
EW-Z160 170 |270 |275 |¢160|70 137 | 110 (128 |10
EW-Z250 320 | 400 |403 |$250|120 | 203 | 160 | 194 |13
EW-ZD45, ZD65 EW-Z3B40,Z23B50
44 ‘°\
Terminal cover gg g
N m; s
2y 8
Winding jumper, % o &
8l | s ]
90
165 (185) 19|36
150 (170) ‘ e —
14
= el e
6 & o[
Y <
20,20 ‘g_ 9
200 |
*The dimensions in parentheses () correspond to the EW-ZD65. *The dimensions in parentheses () correspond to the EW-Z3B50.
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EW-Z4B40, Z4B50 e EW-Z3B60, Z3B80, Z3B100
100 — 114
44 100 = —
I /A e

5% 1
N
si
8
=
t
120

F
7
=

2,

14

80
7
=

11-5(6)
E
7
i | 1
f I
|80
e
A7
128
148
‘ 120 -

[
7 |
Ta 20| 4025 S
20 20 H 3 N " | | E
300 400 Type|EW-Z3B60[EW-Z3BBO[EW-23B100
*The dimensions in parentheses ( ) correspond to the EW-Z4B50. t ‘ 6 ‘ 9 12
EW-Z4B60, Z4B80 Z4B100

80

i /‘\S*‘
Ll 128
148
80

f f=/
g 8
— —
1
2 14
] QI [ I s
i b W, X PN o]
25] 40| |20 (&4 YY"
Z= 2840 [0
*The dimensions in parentheses ( ) correspond to the EW-Z4B80. | 400
EW-Z3B120, Z3B160 EW-Z4B120, Z4B160
120 (129

- é S
[Je =
o
<
10(12)

120 (150) | 120 (150)

80(100) | 80(100) [80(100)

14
g : 5 f T /L
¢ - g E2E
] 40 |25| 5| S 305
e & 0] 40 25| 5 o
| 400 (500) _ EE) 23
400(500)

*The dimensions in parentheses () correspond to the EW-Z4B160.

*The dimensions in parentheses ( ) correspond to the EW-Z3B160.

EW-Z3B200, Z3B300 EW-Z4B200, Z4B300

129(194,
70(120) Wﬁ'_‘
4 | B 1 | |
el 4

11 Y

150

k
[ =

=

g ol
>

ZEE

loqtz)

70(320)

270(400)
150

5 8|
: =3 g T3l
&5 g a3 8 o0 |
[ 5%% 15|50 |25

=
|137(203)
|275(403)

500

500

*The dimensions in parentheses () correspond to the EW-Z3B300.
*The dimensions in parentheses () correspond to the EW-Z4B300.
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F-MPCO04P (type: UM02A), F-MPC04S (type: UM03), F-MPCO4E (type: UMO05) combination CT

B Features

@ A split-type CT can be mounted without disconnecting
existing cables, making it ideal for measuring and
monitoring the electric energy of existing circuits.

® We also offer a hole-through type CT as a low-cost version

that can be used for measuring and monitoring the electric
energy of new circuits.

B Models and Types
® F-MPCO04P (type: UM02A), single-circuit F-MPC04S (type: UM03), F-MPCO4E (type: UM05) combination CT

A combination CT is a dedicated CT. General-purpose CT (secondary rated current 5 A or 1 A) cannot be directly connected. Otherwise, damage may occur.

Models Small split type Square split type Round through type
Fig. 1 Fig. 1 Fig.2 Fig. 3 Fig. 4 Fig.5 Fig. 6 Fig.

Type CC2D81-0057 CC2D81-0506 | CC2D71-1004 |CC2D65-2008 |CC2D54-4009 |CC2D52-8009 |CC2B65-2008 |CC2B54-4009

Rated primary |5A 50A 100A 200A 400A 800A 200A 400A

current (only F-MPCO4S not applicable) (only F-MPCO4S not applicable)

Linearity output limit | According to the main unit measurement range

Rated secondary current| 7.34 mA ‘ 73.4 mA 33.33 mA 66.67 mA 133.33 mA 66.67 mA 133.33 mA

Through hole diameter| ¢ 10 $16 $24 ¢ 36 \ ¢ 60 ¢4 ¢ 36

Rated frequency | 50Hz/60Hz

Excessive electric current| 10 In/continuous | 10 In/1 sec. 40 In/1 sec. 1.2 In/continuous 40 In/1 sec.

resistance amount

Rate error +1%/In +1.5%/0.2 In ‘ﬂ%/ln +1.5%/0.3In |£1%/In £1.5%/0.2 In

Phase difference | 150 min. +90 min./In, 180 min. 120 min/0.2In | 1+1%In 1£1.5°/0.2 In|£60 min./In_ +90 min./0.2 In

Rated load 0.2693 mVA 26.93 mVA 11.1 mVA 44.4 mVA 0.18 VA 0.177 VA 44.4 mVA 177.8 mVA

(Load resistance 5 Q) | (Load resistance 5 Q)) | (Load resistance 10 Q) | (Load resistance 10 Q)) | (Load resistance 10 Q) | (Load resistance 10 Q) | (Load resistance 10 0 orless) | (Load resistance 10 () or less)

Insulation DC500V/100MQ or more DC500V/100MQ or more | DC500V/100MQ o more

resistance (Between the core and the output lead line) (Between the through hole | (Between the through hole
and the output lead fine) | and the output terminal)

Dielectric 2000 V AC/1 min. 2500 V AC/1 min.|2500 V AC/1 min.

strength (Between the core and the output lead line) (Between the through hole | (Between the through hole
and the output lead line) | and the output terminal

Output protective device | 7.5 Vp built-in clamping diode 3 Vp built-in clamping diode -

Usage ambient | -20 to 75°C 80%RH or less

conditions No condensation

Method forfxing adivided porton| Clarmp -

Main body mounting method| Hanger -

Connection Heat-resistance vinyl electric wire Heat-resistance viny! electric wire 0.75 mm? | Heatresistance vinyl electric wire | Heat-resistance vinyl electric wire | M3 terminal block

0.3 mm? (AWG22) x 1,000 mm (AWG18), 1,000 mm AWG18, 1,000 mm|0.3mm?x1,000 mm
Mass about 45 & about 80 2 about 200 £ about 300 8 about 500 8 about 608 about 180 &

*1 Type: CC2D81-0057 can be used alone or in combination with the secondary lines of existing general-purpose CT (10 A to 7500 A/5 A). Set the CT primary rated current
by selecting from 10 to 7500 A.
*2 The single-circuit F-MPC04S (type: UMO03) is not compatible with CC2D71-1004 and CC2D52-8009.

B Dimensions , mm
Please also refer to the next page.

Fig. 1 Fig. 2
CC2D81 CC2D71
26 1 23 1 5, . 29 (]
0 e
il

' H I (black)

[
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k (white)

1000
—

M.

¢
(black)

Fig. 3 Fig. 4
CC2D65 CC2D54, CC2D74
15 45 1 4 34 4 15 57 1 4 38 4
22 ‘ ‘ ﬁ,‘
= | -
> X KL
pr L anil
A R T
o g n U
k (white) i (rack) I
K (white) L\ HI (black) H D\gxgﬁgewa,gog‘:m
Output lead wire
AWG18 1,000 mm
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F-MPCO04 (type: UM04) combination CT
B Models and Types
® F-MPCO04 (type: UM04) combination CT

A dedicated combination CT box (type: UM04X-1) is required when using in combination with the F-MPC04 (UMO04).
Please note that the type of CT box will vary depending on the secondary current of the combination CT being used.

Models Square split type ) Round split type
ﬂ ~
Fig. 4 Fig. 4 Fig. 4 Fig. 8 Fig. 8
Type CC2D74-1001 CC2D74-2001 CC2D74-4001 CC2C76-8001 CC2C76-12X1
Rated primary current | 100A 200A 400A 800A 1,200A

Linearity output limit According to the main unit measurement range
Rated secondary current |1 A

Through hole diameter | $36 \ $»60

Rated frequency 50Hz/60Hz

Excessive electric current resistance amount | 1.0 In/continuous 40 In/1 sec.

Rate error +1%/In £1.5%/0.2 In +1%/In £1.5%/0.2In +3%/0.05 In
Phase difference 90+90 minutes/In ‘ 60+60 minutes/In +80 minutes/In +80 min./In, £100 min./0.2 In
Rated load 0.5 VA (Load resistance 0.5 Q)

Insulation resistance 500 V DC/100 MQ or higher (Between the core and the output lead line) DC500V/100MQ or more

(Between the through hole and the output lead line)

Dielectric strength 2000 V AC/1 min. 2500 V AC/1 min.
(Between the core and the output lead line) (Between the through hole and the output lead line)
Output protection +1.4 Vp built-in clamping diode

Usage ambient conditions | —20 to 75°C 80%RH or less No condensation
Method for fixing a divided portion | Clamp
Main body mounting method | Hanger

Connection Heat-resistance vinyl electric wire 0.75 mm? (AWG18) x 1,000 mm VCTF

0.75 mm? x 1,000 mm 2-core
Mass 300 500 &
Combination CT box UMO04X-1 UMO04X-1

*UMO04X-5 is the CT box to use when combining with a general-purpose CT (10 to 7500 A/5 A).

Bl Dimensions , mm

Fig.5 Fig. 6 Fig. 7 Fig. 8
CC2D52 CC2B65 Model CC2B54 CcC2C7e-1J0]
65 62 w (b\aik) (v/\:h\te) 65 p——

g Lead wire [V‘ 5t ’\k J 28 H‘E_

: e Nk

* I ST
VCTF-0.75 mm*-2C ¥ 3:__ T } : “ﬁt L L

(white): ;(b\ack) ¢ J L ;Z N ,&J

A B | D | ¢d
65 | 62 | 115 | 60
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Terminal relay RS16

M Description

The RS16 relay, in combination with F-MPCO04 (type: UMO01)
power monitoring unit, outputs the current prealarm signal and

leakage current pre alarm signal,

breakers.

B Specifications

and the signal to trip circuit

Type RS16-DE04H

No. of connectable circuits 5

Operate time 10ms or less

Release time 10ms or less

Vibration |Malfunctions durability 10-55Hz 1mm double amplitude

(0.61N max.)

RS16-DE04H

Mechanical durability

10-55Hz 1mm double amplitude
(0.61N max.)
3 times in each X, Y, Z direction,
total 18 times

Shock  [Malfunctions durability

100m/s”

Mechanical durability

200m/s®, 2 hours in each X, Y, Z
direction, total 6 hours

Operating ambient temperature

-25 to 55°C(no icing or no

condensation)
Operating ambient humidity 35 to 85%RH
Terminal screw size M3
Tightening torque 0.5-0.7Nem

Mounting

Rail mounting (screw mounting
also available)

Applicable crimp terminal

R1.25-3 (Max 6mm)

Applicable wire size

Max. 1.4mm dia.

LED color|Operation indication Red
Power source indication |Green
Coil surge suppressor Diode
Max. No. of rely insertion 50
Insulation resistance (initial) 100MQ (500V DC megger)

Dielectric |[Between contact and coil |2000V AC, 1 minute
strength |Between same polarity |1000V AC, 1 minute
contacts
Between reverse polarity [2000V AC, 1 minute
contacts
between heteropolar coils [500V AC, 1 minute
Mass 200g

B Dimensions, mm

110

50 (Mounting rail: height 15)
(42.5) (Mounting rail: height 7.5)

52

S.[0)
22-M3

N
<

Bl Connector cable

mounting rail

For connecting CT-BOX, Terminal relay RS16, and Connector

terminal block AU-CW.

1m long AUX014-201
2m long AUX014-202
3mlong | AUX014-203

Information subject to change without notice

M Terminal arrangement
A 220V AC

COM

Prealarm

Prealarm

Leakage current

3-phase 3-wire
:lo trip (No.1 or 6)
:lo trip (No.2 or 7)
:lo trip (No.3 or 8)
:lo trip (No.4 or 9)
:lo trip (No.5 or 0)
:lo prealarm (No.1 or 6)
:lo prealarm (No.2 or 7)
:lo prealarm (No.3 or 8)
:lo prealarm (No.4 or 9)
:lo prealarm (No.5 or 0)
:I prealarm (No.1 or 6)
:I prealarm (No.2 or 7)
:I prealarm (No.3 or 8)
:I prealarm (No.4 or 9)
:I prealarm (No.5 or 0)
:Unused

O0EOEEEE@VEOEEEE

Panel drilling

14.8 91 4.

Leakage current

3-phase 4-wire
lo trip (No.1 or 4)
lo trip (No.2 or 5)
lo trip (No.3 or 6)
Unused
Unused
lo prealarm (No.1 or 4)
lo prealarm (No.2 or 5)
lo prealarm (No.3 or 6)
Unused
Unused
| prealarm (No.1 or 4)
| prealarm (No.2 or 5)
| prealarm (No.3 or 6)
Unused
Unused
Unused

2 2-g4.2holes

(M3 or M4 tapping for
_screw mounting)

43.5

FC Fuji Electric FA Components & Systems Co,, Ltd.
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Connector terminal-block, AU-CW21B1

H Description

The AU-CW21B connector terminal-block, in combination with
the F-MPCO04 (type: UM04) power monitoring unit, can output
a kWh pulse.

AU-CW21B1
B Specifications
Type [ Front mounting AU-CW21B1-04 B Ordering information
Insulation voltage 60V AC/DC Specify the following:
Continuous current 1A (at 40°C) 1. Type number
No. of terminals 21
No. of connectors 20
Terminal screw size M3.5
Insulation resistance 100MQ or more
Dielectric strength 500V 1min
Allowable ambient temperature -5 to +40°C
Allowable ambient humidity 45 to 85%RH
Flame resistance UL94-V1
Connection | Multi-core cable AUX014-20[] *
cable Flat cable AUX024-20[] *
Note: * Specify cable length by replacing [ with 1: 1m, 2: 2m, or 3: 3m.
B Terminal arrangement and output
Pulse output circuit No. Remarks
Terminal No. 23 Circuit 1 pulse output Circuit 1 to 6 pulse outputs are valid in 3-phase 4-wire system.
22 Circuit 2 pulse output
21 Circuit 3 pulse output
20 Circuit 4 pulse output
19 Circuit 5 pulse output
18 Circuit 6 pulse output
17 Circuit 7 pulse output
16 Circuit 8 pulse output
10 Circuit 9 pulse output
9 Circuit 10 pulse output
15, 2 Common (=)
H Dimensions, mm
151
140
Connection 131 Cover (With nameplate
heet Connector
D \ 1 £ LE(IJNSS-_:Tm rail
o S =
g 5 n 5 m 5 | = = — ] ﬁ 3 2 z 3
0| { - 1]
) | = % 9
Al i B}
| J ‘
. \ 6

Terminal screw M3.5

71 Cover 8,89 165

BT

DB H
B |
DB |
]
DB |
]
1B
Db
I
1B
£H
—E—H
—E—H
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