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sThis compact yet multifunctional unit will contribute to simplification of the power distribution panel.
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Reduced Wiring Effect of Digital Multifunctional Relay

System diagram using the digital multifunctional relay
a digital multipurpose relay in a compact unit offering protection,

operation, measurement, monitoring, and transmission functions S0oweeKY S0aweeKY

for high-voltage power distribution facilities. O

127,59 (AV)W)!
. N 3CT(| )——— = 1 CT()——
Compact and lightweight ( LTI . (
F-MPC30, 60B series This compact all-in-one unit, integrating functions as Pow;’\f::e':i\?ir-lgsuéllﬁ
diverse as protection, operation, measurement, TP >—‘
monitoring, converter output, and transmission, is set to o 1
revolutionize the image of cubicle systems. % §B7v ®! %

Responds flexibly to circuit cha

UM45T-H5R
Transformer protective unit

cc(—— ct(]

Changing the current transformer (CT) ratio or suchlike is

Feeder unit . .- N
Bus unit very straightforward. | |
Motor feeder unit O —C )
Crane power protective unit Network Sy St em
The network information system can be easily configured 3’2*7*‘*55"@) @@
with host computers via Modbus. 3CTCH 50, 51G (@) 3 scT()——m

,,,,,,,,,,,,,,,,,,,,,,

UM43FG-E5AK

Self'monitoring function Power receiving unit

Quickly responds to any emerging problems through

) . constant monitoring of its internal operational status.
Transformer protective unit

Power receiving unit

Facilitates maintenance 50,51(8) oV s ()]
The F-MPC series is SCTCE i SCT<>_‘; 51DT, 51LR i CT<>_‘; 50G, 51G i 3CT (} SCTC} CT(
categorized as power distribution equipment. Enables preventive maintenance by means of breaker B gg'ég ; | 81H, 81L =/ |
monitoring and incident analysis by measuring incident Ty
. . UMS5ACG-H5R UM45MG-H5R UM45C-E5R
information. @ Feeder unit M) Motor feeder unit Crane power

protective unit
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F-MPC30 series Digital Multi-function relays

Series F-MPC30
Name Feeder unit Bus unit Motor feeder unit Crane power protective unit
. I - S P e
-
Type UM5ACG-H5R UM45B-HR UM45MG-H5R UM45C-E5R
Overview Equipped with the current Equipped with the voltage Equipped with the protective functions | Equipped with the ground-fault,
protective functions to protect protective functions to protect to protect a high-voltage motor frequency or voltage protective
loads buses 49 (Accumulated heat), 46 (Phase loss) | functions to protect a crane
Adapted to 3-phase 3- or 4-wire | 51LR (Locked motor protection), 66
circuit (Restart limit)

Protection - 27 (Undervoltage) - 27 (Undervoltage)
'50G (Ground fault instantaneous
tip)
51G (Ground fault inverse time

| trip .
59 (Overvoltage trip)
-] S | o ____________|stH(Overfrequency)
R SR | ] 81L (Under-frequency)
Pre-alarm | OCA (Overcurrent pre-alarm) |- | OCA (Overcurrent pre-alarm) |-
OCGA (Ground fault overcurrent | - OCGA (Ground fault overcurrent | -
pre-alarm) pre-alarm)
Control - - - -
Input (General-purpose: 1, 52a: | Input (General-purpose: 1, 52a: | Input (General-purpose: 1, 52a: | Input (General-purpose: 1, 52a:
] Do ] L) S & 0o
Output (General-purpose: 3, Output (General-purpose: 3, Output (General-purpose: 3, Output (General-purpose: 3,
\Faut:t) ] Faut:®) | Fault:1) | Fault:1)
(Tripoutput | Tripoutput | Tripoutput | Trpoutput
Measurement \ACurrent) ] S ¢ A(Current) | A(Current)
| Ao (Zero-phase current) | LS 1 Ao (Zero-phase current) | Ao (Zero-phase current)
Ao,max (Maximum zero-phase - Ao,max (Maximum zero-phase -
current) current)
Communication Modbus (RS-485) Modbus (RS-485) Modbus (RS-485) Modbus (RS-485)

Conformity standard

: JEC-2500 (Protective relays for electric power system), JEC-2510 (Over current relays), JEC-2511 (Voltage relays), JIS C 4602
(Overcurrent relays for 6.6kV receiving), JIS C 1102-1,2,7 (Direct acting indicating analogue electrical measuring instruments and their
accessories), IEC255-3, 5, 6 (Electrical relays Part 3, 5, 6)



F-MPC60B series Digital Multi-function relays

Series F-MPC60B
Name Transformer protective unit Power receiving unit
=
Type UM45T-H5R UM43FG-E5AK
Overview Equipped with the protective functions to protect a transformer Equipped with the voltage and current protective functions to protect
+3-phase ratio differential relay loads
-3-phase differential circuit relay
Protection |27 (Undervoltage) 27 (Undervoltage)
S 50 (Instantaneous trip)
S 51 (Insversetimetrip) .
e 51DT (Definite timetrip)
e SONBOG
e ) SINGIG
R 59 (Overvoltage)
| 87RDF (Ratio differential) | o
87HOC (Differential circuit overcurrent) -
Pre-alarm I | OCA (Overcurrentpre-alarm)
o OCGA (Ground fault overcurrent pre-alam)
Control - -
- Converter output (4-20mA) : 6¢ch
Measurement - A (Current)
S K Ao (Zero-phase current)
- |Viltnevohage)
R | Vimn (Minimum line voltage)
R Vp (Phasevoltage)
S Vpmin (Minimum phase voltage)
I | Hz (Frequency) .
| Differential circuit current | L
SR WoPower)
- Wh (Electric energy)
Communication Modbus (RS-485) Modbus (RS-485)

Conformity standard:

JEC-2500 (Protective relays for electric power system), JEC-2510 (Over current relays), JEC-2511 (Voltage relays), Percentage
differential relays, JIS C 1102-1,2,3,4,5,7 (Direct acting indicating analogue electrical measuring instruments and their accessories), JIS C
1111 (Electrical measuring transducers for converting a.c. electrical quantities to analogue or digital signals), JIS C 1216 (Electrical
measuring transducers for converting a.c. electrical quantities to analogue or digital signals), JIS C 4602 (Overcurrent relays for 6.6kV
receiving), IEC255-3, 5, 6 (Electrical relays Part 3, 5, 6).
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The F-MPCO04 series lineup ranges from compact single-circuit to System diagram using the F-MPC series
multi-circuit measurement models allowing selection that best

suits your applicatic

Y
ZCT §

power receive board
Integrated power monitoring unit F-MPC vCT
F-MPCO4 series g P g @ F-MPC60B Power receiving unit

A single unit can be applied to multiple power distribution = DS\ Measurement:A, V, W, var, Ao, Wh, Hz, PF
VCB Protection:50, 51, 51DT, 50N/50G, 51N/51G, 27, 59
systems.
CT §
Enables measurement LA
F-MPC of harmonic current and [ !
leakage current. EVT
High-voltage feeder board |
UMO1-ARA4 F-MPCO4 | I —

High-voltage

R

\\ vCB F-MPC30 Feeder unit
i-eireui itar it E. CT & Measurement:A, Ao
\\ Mum CerUIt power m0n|t0r|ng Unlt F MPC ZCT& Protection:50, 51, 51DT, 50N/50G, 51N/51G
Enables measurement of multiple circuits with a single
it Transformer board
unit.

Easy to apply to existing
switchboards.

o

F-MPCO04
Measurement:A, V, W, var, Wh, PF, Ao
Protection:Leakage current pre-alarm

F-MPCO04P

UMO02-AR3
UM02-ARS / Single-circuit power monitoring unit F-MPC row-voltage

UM02-AR2

Diverse output functions that best suits preventive
maintenance can be selected. F-MPC04S
Compact design allows the
unit to be installed almost
anywhere.

F-MPC04P ‘

—— —y
— -

F-MPC04

;-

UMO03-ARA3
UMO03-ARA3G

F-MPC04S



Power monitoring unit F-MPCO04 series

Series F-MPCO04 series F-MPCO04P series F-MPCO04S series
Name Integrated power Multi-circuit power Single-circuit power monitoring unit
monitoring unit monitoring unit
Type UMO1-ARA4E UMO02-AR2 UMO03-ARA3 UMO03-ARA3G
UMO02-AR3
UMO02-AR4
Applicable voltage, number of power rails 2VT VT VT
Function Measurement A, V, W, var, PF, Wh A, V, W, var, PF, Wh A, V, W, var, PF, Wh
Ao, Ao,max - - Ao, Ao,max
varh - varh
Display Measurement items above |Measurement items above |Measurement items above
(When UM02X-S is used)
Preventive maintenance  |A alarm - Aalarm Aalarm
Ao alarm A pre-alarm A pre-alarm
Ao alarm
Ao pre-alarm
Protection Protection leakage current |- -
breaking output
Maintenance DA, DW, HI DW DA, DW, HI
Applicable circuit 1p2W - O (12 feeder) O (1 feeder)
3Pp3W (19p3W, 19p2W) O (10 feeder) O (8 feeder) O (1 feeder)
3p4W O (6 feeder) O (4 feeder) -
External interface RS-485 (Modbus) O @) O
Wh pulse output O - O

DA:Demand current, DW:Demand active power, HI:Harmonic current
Conformity standard: JIS C 1102-1,2, 3, 4, 5, 7 (Direct acting indicating analogue electrical measuring instruments and their accessories), JIS C 1111 (Electrical

measuring transducers for converting a.c. electrical quantities to analogue or digital signals), JIS C 1216 (Electrical measuring transducers for

converting a.c. electrical quantities to analogue or digital signals)
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F-MPC30 Feeder unit
W Features

* This unit is equipped with current protective functions to
protect loads, such as instantaneous, inverse time and
definite time trips, as standard.

* The erroneous-breaking preventive function by adopting
duplicated analog circuit and AND-output circuit.

+ With its self-monitoring function, this unit quickly responds in

case a fault occurs.

« The network system can be easily configured via Modbus (RTU).

B Type numbers

UM5AC G

F-MPC30 series Feeder unit

Classification of ground
fault protection
G: 50G/51G (Rated current: 5A)

M Specifications
o General specifications

UM5ACG-H5R

- H5R

T—External interface

R: RS-485 interface

CT secondary rated current
5:5A

Control power
H: 100/200V DC, 100V AC

ltem

Specifications

Control power supply

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

Power consumption (main unit)

15W or less (100/200V DC)
25VA or less (100V AC)

Rated VA consumption of CT Max. 1.0VA
Rated current (CT secondary side) 5AAC
Rated zero-phase current 5AAC

Insulation resistance

10MQ or more between electric circuits and ground
5MQ or more between circuits and between contact circuit terminals

Vibration resistance

16.7Hz, double amplitude 0.4mm, 1.96m/s?
10 minutes in each of 3 directions

Shock resistance

300m/s?, 3 times in each of 3 directions

Withstand voltage

2kV AC 1 minute between active parts and ground, excluding RS-485 signal lines.

Noise immunity

Vibratory surge JEC2500 (equivalent to ANSI),
Square wave 1.5kV (1ns/1us, 10 minutes)

Overload capacity

CT circuit: 40 times the rating, 1 second, twice

Ambient temperature

-10°C to 60°C: operation guaranteed.

Storage temperature

-25°C to 70°C

Relative humidity

20% to 90%RH (no condensation)

Atmosphere No corrosive gas or excessive dust.
Grounding Class D grounding (100Q or less)
Mass 1.4kg

Instantaneous power failure time

20ms (operation continues) though the indication disappears

Electrostatic noise immunity

In contact with metal part: +8kV
Panel surface (no contact with nonmetal part): +15kV

Lightning impulse withstand voltage

4.5kV between electric circuits and ground

Conformity standard: JEC-2500 (Protective relays for electric power system), JEC-2510 (Over current relays), JIS C 1102-1,2 (Direct acting indicating analogue

electrical measuring instruments and their accessories), JIS C 4602 (Overcurrent relays for 6.6kV receiving), IEC255-3, 5, 6 (Electrical relays Part 3,

5, 6).
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e External I/O specifications

- Feeder unlLJ_

ltem

Specification

Input circuit

100V DC/200V DC (286V DC or less)
ON voltage: 40V DC to 70V DC
(Current: approx. 1.2mA at 100V DC, approx. 2.4mA at 200V DC )

Output circuit

CB trip

Making current: 15A(110V DC), 10A(220V DC)
Allowable continuous current: 4A

Other than above

Making/breaking current: 0.2A (110V DC, inductive load L/R=15ms or less)
Allowable continuous current: 1A

Making/breaking current: 0.1A (220V DC, inductive load L/R=15ms or less)
Allowable continuous current: 1A

® Measurement and display specifications

ltem

Effective display range

Display range and accuracy *'

Current

0, 0.8% through CT rating to 8 times the CT rating

+1.5%: 0, 0.8% to 100%
+5%: 100 to 800%

Zero-phase current

CT: 0, 2% through CT rating to 8 times the CT rating

+1.5%: 0, 2% to CT rating
+5%: CT rating or more

Note: « “0, a% to n” means that “0” is indicated when the value is between “0 to a%”.
*1 For fault current, maximum 2000% can be indicated (accuracy: +5%)

e History data specifications

ltem Display range Code Item Display range Code
50(INST) operation count 0-9,999 (times) HO OCA operation count 0-9,999 (times) Hb
51DT1 operation count 0-9,999 (times) H1 Running times 0-9,999 x 100(hr) Hec
51(OC) operation count 0-9,999 (times) H2 Making operation count 0-9,999 x 10 (times) Hd
51G operation count 0-9,999 (times) H3 OCGA operation count 0-9,999 (times) Hn
50G operation count 0-9,999 (times) H4 51DT2 operation count 0-9,999 (times) HP

Note: « (Other indications) Fault value display: Display fault value in case of a fault.
*1 “Code” in the above table is the code that is displayed on this unit.

o Specification of protective relays

Item Current/voltage operate Operating time (timer) setting range | Characteristics
value setting range Operate value Operating time
50 (Instantaneous) 1 1o 20 times the CT rating (in | (Fixed) +5% 40ms or less
0.2 times steps), lock
51DT1 (Definite-time) 1 to 20 times the CT rating (in | 0-5s +5% Less than 1s: +50ms
0.2 times steps), lock (in 0.05s steps) 1s or more: +5%
51DT2 (Definite-time) 20% to 240% of CT rating (in | 0-10s +5% Less than 1s: £50ms
2% steps), lock (in 0.1s steps) 1s or more: +5%
51 (Inverse time) 20% to 240% of CT rating (in | 0.5 to 20 times (in 0.1 times steps) | +5% Setting value 300%: +12%
SI, El, VI, LT 2% steps), lock (Operating time: min. 150ms) 500,1000%: 7%
(Lower limit £100ms)
50G, 50N 0.1 to 8 times the CT rating (in | 0.0 through 10s to 180s +5% +5% (Lower limit £50ms)

(Instantaneous, definite-
time)

0.1 times steps), lock

(in 0.1s/1s steps) *

51G, 51N 2% to 100% of CT rating (in | 0.5 to 20 times (in 0.1 times steps) | +5% (min. £100mA) | Equivalent to 51 above.
Sl, El, VI, LT 1% steps), lock (Operating time: min. 150ms) *'

OCA 10% to 100% of CT rating | 10 to 200s +10% +5%

(Overcurrent pre-alarm) (in 5% steps), lock (in 10s steps)

OCGA 50%, 60%, 70%, 80% of 10 to 200s +10% +5%

(Leakage current pre-alarm)

the setting value of 51G
operating current, lock

(in 10s steps)

(min. £100mA)

Note: *' The preventive function against malfunction due to exciting inrush current works when flowing exceeding 15% of the current rating for fundamental wave. (Locked

if the content of second harmonics is approx. 15% or more.)

However, for 50G, the preventive function against malfunction due to exciting inrush current does not work if Os is set for operating time.

11
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Feeder unit

e Communication specifications
* Modbus mode

Iltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronization

Connecting form

11N (N: UM5AC)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 8 (fixed)
Parity bit Odd, even, or none (selectable)
Stop bit 1/2 (automatically selectable)

1/2: with or without parity

Transmission code

HEX value (Modbus RTU mode)

Error detection

CRC-16

Terminal symbol

D1(+): DXA, DO(-): DXB

* F-MPC-Net mode

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronous transmission

Connecting form

1N (N: UM5AC itself)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01 to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 7/8 (selectable)
Parity bit None, odd, or even (selectable)
Stop bit 1 (fixed)

Transmission code ASCII code

Error detection

Horizontal parity: even parity

Note: » Use KPEV-SB (0.5mm?), CPEV-SB (0.9mm dia.) or equivalent communication cable. Connect the shielding wire to the SG terminal (No. 2 of terminal block A).
« Communication cable must not be branched. Connect terminating resistors at both ends of communication cable. If the UM5AC is located at the edge of
communication line, short-circuit No. 3 and No. 5 of terminal block A. The UM5AC is equipped with a built-in terminating resistor of 100Q.
+ Use the communication cable such that its transmission distance becomes 1,000m or less.
Keep the wiring as far from high voltage equipment or power cables as possible.

12
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H Time-current characteristics of overcurrent/51G relay

Inverse (Sl) characteristics

100 \

s
;

210 L\
(0]
EHD =
o \ - L=200
£ 1\ e 150
g \ T 90100
o) A e g0
g P Ay e pe—
S, Ny Y 2960
40
e 30
20
— 10
015 - — — — — e al o S 05
01

0.01 L

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

2000(%)

Note:
Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
t 0.14

= Joee _ 4

x 1"—0 (L: Time setting lever)

Inverse (LT) characteristics

1000 \
3 -
100 LW
o
\
£ \
2 S
T .
5 10 NN =200
8— 15.0
90 100
3480
5060
40
N 3.0
1 ) 20
1.0
05
0.1
100 200 500 1000 2000(%)
Input current (100%=setting current)
Note:

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics

120 X L (L: Time setting lever)

=051 % 10

Inverse (VI) characteristics

100
__ 10
C)
[0}
£
(=)
S ™
® .
5 N L=200
ey
§_ 1 T~ 150
9.0 100
7080
5060
™~ 40
0.15 30
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 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
13.5 y L
-1 10

(L: Time setting lever)

Inverse (El) characteristics

o 10 |
£ EY
2 A
®
S \
o
(@)
1
L=20.0
150
100
_____ N 9.0
015 51 106, {20 30, 507p50
01 40 6.0
100 200 500 1000 2000(%)
Input current (100%=setting current)
Note:

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
80 L - .
t= = X o (L: Time setting lever)
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3 Feeder unit .
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- F-MPC30 seri_r
Feeder unit

B Basic wiring diagram

b
I

Feeder unit / UM5ACG-H5R (external 3 CTs)
3-phase, 3-wire / Zero-phase current detection (residual circuit)

3-phase, 4-wire / N-phase with
currents A, B, and C synthesized
A B CN

X
o

3-phase, 4-wire / N-phase dedicated

CT connection example

A B C NTT
= [
lipEe=als
P 8193_”3
LT T4 .031 »—8;3
= IS c
§§:ﬁ_'
I@—Omj_ln

N =

dedicated.

g2 RS-485
la
15
[k gj |
1 Terminal ™
17 i
g i a Ib block A | -—p
2 1
8 %13 a lc Terminating ok
18 2 resistor ol
15152 100Q (built-in) o,
o :
UM5ACG-H5R
0C! CTTTTTTTTTT T '
! Input detection circuit |
) ! (Isolated by bi-directional |
Power | e ! photocoupler. ON current: |
supply | Trip imomrt‘grcm Outputly [2 I3 Alarm ! Approx.4mA at 100V DC)
Terminal : ! ;
block B ‘1 ‘2‘3 20 mg Yis |12 14W15W16 17 |18 i ﬁ'd'[’ﬁ"Eg -----
[Q00O O Q Q QO QO O O C Q0
|
— |
CB open Trip  |Emergency 52
P - lock p Input)1 Yonly
st?gﬁ; CB close g
lock *~ &¢———
|
P— =
Note:
@g %{) X T When used with DC power supply, connect
CcB the input common terminal (terminal No.9
N — T T on terminal block B) to the N side.

Used for combination trip circuit, for fault alarm indication.

. Input 1 and outputs 1 to 3 are used by selecting (assigning) functions according to their setting.
The “Trip” output and the “Device error” output are dedicated. The 52a (CB ON answerback) input and the “TC (trip coil) disconnection monitoring” input are

3. The “Device error” output is an NC contact (The contact is normally energized. If an alarm occurs, it is deenergized and the contact closes.) Hence, there is a time
delay of approx. 100ms until the contact opens after the power is turned on. Please consider using a timer when you configure an external sequence (if external
devices may be held with one-shot signal).

4. When a heavy load greater than the capacity of the output contact is to be driven, be sure to use in combination with FUJI Power Relays.

5. If this unit is located at the edge of communication line when the communication functions (RS-485) are used, short-circuit No. 3 and No. 5 of terminal block A. (The
UMSAC is equipped with a built-in terminating resistor.) Otherwise, open between No. 3 and No. 5.

B Dimensions, mm

[4
ML L0 0L
L T 0T |

180°-open/close,
angle

165 18 85.3 27 151
uuuuu i F-MPC
g e
oo [] O []E

Panel cutting

152%°

180°%0°
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F-MPC30 Bus unit

W Features

* Voltage protective functions to protect bus systems, such as
overvoltage and phase-sequence, are equipped in a single
unit as standard, and it applies to 3-phase 3-wire system and
3-phase 4-wire system.

« Erroneous-breaking preventive function, adopting duplicated
analog circuit and AND-output circuit.

+ With its self-monitoring function, this unit quickly responds in
case a fault occurs.

« The network system can be easily configured via Modbus (RTU).

UM45B-HR

H Type numbers

UM45B - HR

F-MPC30 series Bus uni:l_ T—External interface

B Specifications
o General specifications

R: RS-485 interface is provided as standard.

Control power
H: 100/200V DC or 100V AC, common use

ltem

Specifications

Control power supply

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

Power consumption (main unit)

15W or less (100/200V DC)
25VA or less (100V AC)

Rated frequency

50/60Hz (changeover)

Rated voltage

@ | Line voltage input 100, 110, 120V AC

Note 1 Fig. 1-1

@ | Phase voltage input 100//3, 110//3, 120/3 V AC
(Line voltage input 100, 110, 120V AC)

Note 1 Fig. 1-2

® | Phase voltage input 100, 110, 120V AC

(Line voltage input 100xv'3, 110xv3, 120xV3 V AC)
Note 1 Fig. 1-2

Select one from @, @ and ®. Specify the rated voltage. Note 2

Rated burden (VT secondary)

1.0VA or less

Insulation resistance

10MQ or more between electric circuits and ground
5MQ or more between circuits and between contact circuit terminals

Vibration resistance

16.7Hz, 0.4mm double amplitude, 1.96m/s?, 10 minutes each in X, Y, and Z directions
10Hz double amplitude 5mm (front, back, left and right), 25mm (up and down)

Shock resistance

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

Withstand voltage

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

Noise immunity

Vibratory surge JEC 2500 (conforming to ANSI), square wave, 1.5kV, 1ns/1us for 10 minutes

Ambient temperature

—10 to +60 "C (operation guaranteed) (no icing or no condensation)

Storage temperature

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

Humidity 20 to 90%RH (no condensation)

Atmosphere Free from corrosive gases or excessive dusts
Grounding Class D grounding (100Q) or less)

Mass 1.0kg

Instantaneous power failure time

20ms (operation continues) though the indication disappears.

Electrostatic noise immunity

In contact with metal part: +8kV
Panel surface (no contact with nonmetal part): +15kV

Lightning impulse withstand voltage

4.5kV (between electric circuits and ground)

Note 1 and Note 2 on the next page.

Conformity standard: JEC-2500 (Protective relays for electric power system), JIS C 1102-1,2,4 (Direct acting indicating analogue electrical measuring instruments and
their accessories), IEC255-5, 6 (Electrical relays Part 5, 6).
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Bus unit

Note 1: External VT connecting method and transformation ratio.
Fig. 1-1  In case of line voltage input
(Select the setting value “1” for the setting code 04)

Fig. 1-2 In case of phase voltage input
(Select the setting value “2” for the setting code 04)

* There is no measurement or display of phase voltage. The protective function is |
activated by line voltage. _| |_ 4 Phase voltage
- Two VTs line voltage input 1 [ (¥ ° 1003, 1103, 12043V AC
C (Line voltage 100, 110, 120V AC)
1 % 2@ Line voltage 1 L I
¥ p 100,110, 120V AC = —n
1 * The protective function is activated by phase voltage.
A
c
Fig. 1-3 In case of phase voltage input

(Select the setting value “3” for the setting code 04)

» Three VTs line voltage input |
10 %% line voltage 1L * . Phase voltage
1 £ 2 100, 110, 120V AC 1L |1 190'”0’12OVAC
_l L rvy . 1 I C  (Line voltage: 100xv'3, 110xv'3, 120xV3 V AC)
=+ Y YV p

Note 2: The protective function is activated by phase voltage.

Select one from the following 23 values for the rated line voltage on the VT primary side.
+ 210, 220, 380, 400, 440, 460, 3300, 4160, 6600V
+ 11000, 13200, 13800, 15000, 20000, 22000, 22900, 24000V
+ 33000, 34500, 35000, 66000, 77000, 110000V

Select 100, 110 or 120V for the rated line voltage on the VT secondary side.

Select a combination of VT primary and secondary side rated line voltages for the setting code 01. Any combination can be made.
Example + For 6600V/100V, select 6.60-0 as the setting value.

+ For 6600V/110V, select 6.60-1 as the setting value.

+ For 6600V/120V, select 6.60-2 as the setting value.

e External I/O specifications

Item Specifications

Input circuit Maximum voltage « ON range | 286V DC or less 40 to 70V DC 132V ACorless 40to 70V AC
Rated current Approx. 1.2mA at 100V DC, Approx. 2.4mA at 200V DC | Approx. 1.2mA at 100V AC
No. of points General-purpose: 1, Fixed: 2 (52a, TC disconnection monitoring)

Output circuit | No. of points + Making/ Circuit breaker trip Making current: 15A (110V DC), 10A (220V DC)

breaking capacity

1 point

Allowable continuous current: 4A

General-purpose

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

contact 0.1A (220V DC, inductive load L/R = 15ms or less)
3 points Allowable continuous current: 1A
e Measurement and display specifications
Item Effective display range Accuracy *' Measuring range
Line voltage | External VT connection | VT rated secondary voltage | VT secondary voltage range | +1.5% 0, and effective measuring range
Min. line Fig. 1-1, Fig. 1-2 Line voltage 100V 5.0 to 150V (FS)
voltage L?ne voltage 110V 5510 150V (FS) \I;:\;(r?enr:p\ll(?l: rated secondary voltage is
Line voltage 120V 6.0 to 150V (FS) 110V in line voltage;
Fig. 1-3 Line voltage 100VxV3 |8.7 to 260V (FS) 0,5.5t0 150V *2
Line voltage 110VxV3 | 9.5 to 260V (FS)
Line voltage 120VxV3 | 10.4 to 260V (FS)
Phase External VT connection | VT rated secondary voltage | VT secondary voltage range | +1.5% 0, and effective measuring range
voltage Fig. 1-2 Phase voltage 100V//3 | 5.0 to 150V (FS)
\"/’(')'I':égzase Phase voltage 110VA/3 | 5.5 to 150V (FS)
Phase voltage 120V/V/3 | 6.0 to 150V (FS)
Fig. 1-3 Phase voltage 100V 8.7 to 260V (FS)
Phase voltage 110V 9.5 to 260V (FS)
Phase voltage 120V 10.4 to 260V (FS)
Max. fault voltage (59) Same as the above line voltage and phase voltage | +5% Same as the above line voltage and
Min. fault voltage (27) phase voltage
Frequency 50Hz setting: 45 to 55Hz (FS) +0.5% 50Hz setting: 45 to 55Hz  **
60Hz setting: 55 to 65Hz (FS) 60Hz setting: 55 to 65Hz

Note: *' The accuracy does not include the error of the combined transformer.
*2 (Other indications) Fault value display: Display fault value in case of a fault.
*3 If the frequency is out of the measurement range, code EEE is displayed instead of the measurement value. The "Hz" LED lights up.
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e History data specifications

Data item Display range Code Data item Display range Code
59 (OV) detection count 0 to 9999 (times) H6 Make/brake operation count 0109999 x 10 (times) |Hd
27 (UV) detection count 0 to 9999 (times) H7 27 (UV2) detection count 0 to 9999 (times) HE
Reverse phase (R®V) detection count | 0 to 9999 (times) HA VR detection count 0 to 9999 (times) HF
Running time 0 to 9999 x 100 (h) Hc
® Specifications of protective relays

Item Setting range Characteristics

Operate value Operating time Operate value Operating time

59 (OV) detection count *'

VT secondary: 60 to 150V
(in 1V steps), lock

0.0 to 5.0 (in 0.5s steps) +5%
5.0 to 60s (in 1s steps)

+5% (lower limit £50ms)

27 (UV) detection count *2

VT secondary: 10 to 110V
(in 1V steps), lock

0.0 to 5.0 (in 0.5s steps) *3
5.0 to 60s (in 1s steps)

+5% (lower limit £50ms)
Within +£35ms when Os is set.

Reverse phase (R®V)

0.5s or less

Voltage established (VR)

VT secondary: 10 to 110V
(in 5V steps), lock

0.0 to 5.0 (in 0.5s steps) +5%
5.0 to 60s (in 1s steps) (Lower limit +2V)

+5% (Lower limit £100ms)

Note: *': Judgment is made by the line voltage (a-b) in case of line voltage input (Note 1, Fig. 4-1); by a-n phase voltage in case of phase voltage input (Note 1, Fig. 1-2,

Fig. 1-3).

*2: “Three-phase AND”, “three-phase OR”, or “2 out of 3 (2/3 judgment)” can be set for judgment.
*3: The tolerance of operate value is equivalent to JEC 2511 Class 5V.
Tolerance of operate value = [2.3% + {(Rated value) / (Voltage setting value)} x 0.16] x 2

e Communication specifications

* Modbus mode

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronization

Connecting form

1: N (N: UM45B-HR)

Transmission distance

1000m

No. of connectable stations

Max. 32 (including one master unit)

Station address 01 to 99
Transmission speed 4800/9600/19200bps
Data format Start bit 1 (fixed)
Data length 8 (fixed)
Parity bit Odd, even, or none (selectable)
Stop bit 1/2 (automatically selectable)
1/2: with or without parity

Transmission code

HEX value (Modbus RTU mode)

Error detection

CRC-16

Terminal symbol

D1(+): DXA, DO(-): DXB

* F-MPC-Net mode

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronous transmission

Connecting form

1: N (N: UM45B-HR itself)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01 to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 7/8 (selectable)
Parity bit None, odd, or even (selectable)
Stop bit 1 (fixed)

Transmission code ASCII code

Error detection

Horizontal parity: even parity

Note: + Use KPEV-SB (0.5mm?), CPEV-SB (0.9mm dia.) or equivalent communication cable. Connect the shielding wire to the SG terminal (No. 2 of terminal block A).
» Communication cable must not be branched. Connect terminating resistors at both ends of communication cable. If the UM45B is located at the edge of
communication line, short-circuit No. 3 and No. 5 of terminal block A. The UM45B is equipped with a built-in terminating resistor of 100Q.
« Use the communication cable such that its transmission distance becomes 1,000m or less.
Keep the wiring as far from high voltage equipment or power cables as possible.
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Bus unit

1

@

B Basic wiring diagram

Al el -l = S i A T
P I S —— Y (—"
Bus unit / UM45B-HR (External 2VTs, 3VTs)
a —4¢
b
VT secondary ¢
n .
a— 4
VT secondary b
¢ 1 Q ? ?
[0 0 0 0 0 06 06 O 1 TerminalblockA
4 6 7 8 9 10 11 12
I
9lli [© 0 6 0 6 6 6 6 ] TerminalblockA RS-485
o015 4 6 7 8 9 10 11 12
0|16
0|17 T~
8]8 Terminal block A | ———H
0|20
o|21 1 ]
g % Terminating resistor O
of24 100Q o4
oz (built-in UM45B-HR) {3
Terminal block A

o|27
ol UM45B-HR 5
0f30

E Input detection circuit
1 (Photocoupler insulation:

’_ '
P - 1 ON at 200V DC, approx.
‘ TC disconnection ' 0 pprox
moricring 1 24mA)
wTrip ﬁz )
19 13 |12 [10 11 [o
] ] O O O
|
— |
= g
- CB open Trip ‘ 2 =522
s lock || & 218
et CB close [j 2 £\|©
[ [} [
z — — o Z
g 5 18
o ] u%
P— £
Example: To a
combination trip
circuit for fault
indication Note:
1 T When used with DC power supply, connect
CcB the input common terminal (terminal No.9
N — T Py on terminal block B) to the N side.

Notes:

1. Input 1 and outputs 1 to 3 are used by selecting (assigning) functions according to their setting.

2.
dedicated.
3.

The “Trip” output and the “Device error” output are dedicated. The 52a (CB ON answerback) input and the “TC (trip coil) disconnection monitoring” input are

The “Device error” output is an NC contact (The contact is normally energized. If an alarm occurs, it is deenergized and the contact closes.) Hence, there is a time

delay of approx. 100ms until the contact opens after the power is turned on. Please consider using a timer when you configure an external sequence (if external
devices may be held with one-shot signal).

. When a heavy load greater than the capacity of the output contact is to be driven, be sure to use in combination with FUJI Power Relays.
. If the UM45B is located at the edge of communication line when the communication functions (RS-485) are used, short-circuit No. 3 and No. 5 of terminal block A. (The

UM45B is equipped with a built-in terminating resistor.) Otherwise, open between No. 3 and No. 5.

B Dimensions, mm

[4
ML L0 0L
T 0 01

42.5

Puciod

180°-open/close,
angle

165

18 85.3

27

F-MPC

192
o

ooooao

18

151

Tl

179

1®1

Panel cutting

1527%°

180%9°

View from back



F-MPC30 Motor feeder unit

M Features

« Protective function to protect high-voltage motors, such as
ground-fault, frequency and overvoltage, is equipped in a

single unit.

* The erroneous-breaking preventive function by adopting
duplicated analog circuit and AND-output circuit.
+ With its self-monitoring function, this unit quickly responds in

case a fault occurs.

« The network system can be easily configured via Modbus (RTU).

H Type numbers
UM45M G

F-MPC30 series

Motor feeder unit

Classification of ground
fault protection
G: 50G/51G (Rated current: 5A)

B Specifications
® General specifications

F-

Motor feeder unlL_

UM45MG-H5R

- H5R

T— External interface

R: RS-485 interface equipped as standard

CT secondary rated current
5:5A

Control power
H: 100/200V DC or 100V AC, common use

ltem

Specification

Control power supply

100V/200V DC (80 to 286V DC) or 100V AC (85 to 132V), common use

Power consumption (main unit)

15W or less (100/200V DC)
25VA or less (100V AC)

Rated VA consumption of CT Max. 1.0VA
Rated current (CT secondary side) 5AAC
Rated zero-phase current 5AAC

Insulation resistance

10MQ or more between electric circuits and ground
5MQ or more between circuits and between contact circuit terminals

Vibration resistance

16.7Hz, double amplitude 0.4mm, 1.96m/s?
10 minutes in each of 3 directions

Shock resistance

300m/s?, 3 times in each of 3 directions

Withstand voltage

2kV AC 1 minute between active parts and ground, excluding RS-485 signal lines.

Noise immunity

Vibratory surge JEC2500 6.8 Waveform 2, square wave, 1.5kV (1ns/1pus, 10 minutes)

Overload capacity

CT circuit: 40 times the rating, 1 second, twice

Ambient temperature

-10°C to 60°C: operation guaranteed. (No condensation)

Storage temperature

-25°C to 70°C (no condensation)

Relative humidity

20% to 90%RH (no condensation)

Atmosphere No corrosive gas or excessive dust
Grounding Class D grounding (100Q) or less)
Mass 1.4kg

Instantaneous power failure time

20ms (operation continues) though the indication disappears

Electrostatic noise immunity

In contact with metal part: +8kV
Panel surface (no contact with nonmetal part): +15kV

Lightning impulse withstand voltage

4.5kV between electric circuits and ground

Conformity standard: JEC-2500 (Protective relays for electric power system), JEC-2510 (Over current relays), JIS C 1102-1,2 (Direct acting indicating analogue
electrical measuring instruments and their accessories), JIS C 4602 (Overcurrent relays for 6.6kV receiving), IEC255-3, 5, 6, 8 (Electrical relays

Part3, 5, 6, 8).

e External I/O specifications

ltem

Specification

Input circuit ON voltage: 70V AC/DC or less, OFF voltage: 40V AC/DC or more
Allowable max. value | 143V DC or less, 132V AC or less
Output circuit CB trip Making current:15A (110V DC), current-carrying time 0.5s, resistive load
Allowable continuous current: 4A
Other than above Making/breaking current: 0.2A (110V DC, inductive load L/R=15ms or less)

Allowable continuous current: 1A
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e Measurement and display specifications (equivalent to JIS 1.5 Class)

Iltem Effective display range Accuracy *'

Current 0, 0.8% through CT rating to 8 times the CT rating +1.5%: 0, 0.8% to 100% (FS: 100%)

+5%: 100 to 800% (FS: 800%)
Zero-phase current CT: 0, 2% through CT rating to 8 times the CT rating +1.5%:0, 2% to 100% (FS: 100%)
+5%: 100% to 800% (FS: 800%)

Max. fault current 0, 0.8% to 20 times the CT rating +5%: 0 to 2000% (FS: 2000%)
Max. fault zero-phase current 2% to 8 times the CT rating +5%: 0 to 800% (FS: 800%)
Note: « “0, a% to n” means that “0” is indicated when the value is between “0 to a%".
*! Excluding the error of the combined CT
e History data specifications

Item Display range Code Item Display range Code
51DT operation count 0 to 9,999 (times) H1 49A operation count 0 to0 9,999 (times) Hb
49 operation count 0 to 9,999 (times) H2 Running time 010 9,999x100 (hr) Hc
51G operation count 0 to0 9,999 (times) H3 Making/breaking operation count 0 t0 9,999x10 (times) |Hd
50G operation count 0 to0 9,999 (times) H4 OCGA operation count 0 to 9,999 (times) Hn
46 operation count 0 to0 9,999 (times) H9 Startup operating time 010 999.9(s) h1
48/51LR 0 to 9,999 (times) HP 3Ts 0 to 9,999(s) h2
37 operation count 0 to 9,999 (times) Hu 2E(%) 0 to 500(%) h3

Note: « (Other indications) Fault value display: Display fault value in case of a fault.
*1 “Code” in the above table is the code that is displayed on this unit.

® Protective relay specifications

ltem

Setting range

Characteristics

Operate value

Operating time

Operate value

Operating time

51DT (short-time trip)

1 to 20 times the CT rating (in
0.2 times steps), lock

0.00 to 5.00s (in 0.05s steps)
0.00s means 40ms or less

+5% of setting value

Less than 1s: +50ms
1s or more: +5%

48/51LR Running 0.4 to 10 times the CT 0 to 80s (in 1s steps) +5% of setting value +5%
(Lock) Startup secondary side rated current ['startyp time magnification Ks:
(in 0.1 times steps), lock 1.0 to 3.0 times (in 0.1 times
Common to running and steps)
startup
50G (instantaneous/short- | 0.1 to 8 times the rated zero- | 0.0 (0.05s), +5% of setting value +5%
time trip) phase current (in 0.1 times 0.1 t0 99.9s (in 0.1s steps) (Lower limit £50ms)

steps), lock

51G INV
CT secondary side (5A)
SI, El, VI, LT

2% to 100% of rated zero-
phase current (in 1% steps),
lock

Time magnification: 0.5 to
20.0 times

(In 0.1 times steps)
(Operating time: min 150ms)

+5% of setting value
(x100mA)

Setting value 300%:+12%
500%,1000%: +7%
(Lower limit £100ms)

49, 37 common

CT secondary side rated motor current lu: 40% to 120% of CT
Cold wire’s time constant magnification Kc: 1 to 5 times (in 1-ti

constant

secondary side rated curren

t (in 2% steps)

me steps) ... Magnification with respect to thermal time

49
(Heat accumulation: ZE%)

105% to 125% of lu setting
current (Ke) (in 5% steps),
lock

2.0 to 240.0s (in 0.5s steps)
(Cold characteristic
ts00%:600%: Operating time of

Kn reverse-phase heat
maghnification: 0 to 10 (in
1-time steps)

In)
(Operating time: min. 1s)

+5% of setting value
(£50mA)

Setting value 600%: +5%
(Lower limit £200ms)

37 (under current)

30% to 80% of Iu setting
value (in 2% steps), lock

1 to 600s (in 1s steps)

+5% of setting value
(+50mA)

+5%
(OR operation of 3-phase
current)

46 (phase failure)

Reverse-phase current
percentage (l2/Iu%): 10% to
50% (in 5% steps), lock

Fixed (25s for 10%, 1s for
50% to 500%, 0.5s for 500%
or more)

+5% of setting value
(+50mA)

Less than 1s: +50ms
1s or more: +5%

66
(Restart limit)

Restart count

Startup count Sn: 1 to 5times (
Startup time Ts: 2 to 240s (in 1

in 1-time steps), lock
s steps)

Time constant reduction ATs: 2 to 500s/h (in 0.5 steps)

Heat
accumulation
(ZE%)

2E%: 20% to 80% (in 5%
steps), lock

Same as above item: 49

OCA (Overload pre-alarm)

2E%: 50% to 100% (in 5%
steps), lock

Same as the operating time
of above 49

Same as above item: 49

OCGA (leakage current pre-
alarm)

50%, 60%, 70%, 80% of the
setting current for operate
value (51G or 67DG), lock

10 to 200s (in 10s steps)

+5%
(x100mA)

+5%

Note: Restart limit is displayed and output when the motor is stopped. In the code part, “hp” is displayed; in the data part, (1) "the residual time till startup” is displayed in
case of startup count limit or (2) “the percentage with respect to the setting value of heat accumulation” is displayed in case of heat accumulation limit.
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e Communication specifications
* Modbus mode

Iltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronization

Connecting form

1N (N: UM45MG-H5R)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 8 (fixed)
Parity bit Odd, even, or none (selectable)
Stop bit 1/2 (automatically selectable)

1/2: with or without parity

Transmission code

HEX value (Modbus RTU mode)

Error detection

CRC-16

Terminal symbol

D1(+): DXA, DO(-): DXB

* F-MPC-Net mode

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronous transmission

Connecting form

1 : N (N: UM45MG-H5R)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 7/8 (selectable)
Parity bit None, odd, or even (selectable)
Stop bit 1 (fixed)

Transmission code ASCII code

Error detection

Horizontal parity: even parity

Note: « Use KPEV-SB (0.5mm?), CPEV-SB (0.9mm dia.) or equivalent communication cable. Connect the shielding wire to the SG terminal (No. 2 of terminal block A).

» Communication cable must not be branched. Connect terminating resistors at both ends of communication cable. If the UM45M is located at the edge of
communication line, short-circuit No. 3 and No. 5 of terminal block A. The UM45M is equipped with a built-in terminating resistor of 100Q.

« Use the communication cable such that its transmission distance becomes 1,000m or less.
Keep the wiring as far from high voltage equipment or power cables as possible.
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H Time-current characteristics of 51G relay

Inverse (Sl) characteristics

100 \
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2 P Ay e pe—
S ] 5080
40
o 30
20
— 10
015 - = — — — e al o S 05
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0.01
100 200 500 1000 2000(%)
Input current (100%=setting current)
Note:

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

o 014 L

=1 %70 (L: Time setting lever)

Inverse (LT) characteristics
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1.0
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0.1
100 200 500 1000 2000(%)
Input current (100%=setting current)
Note:

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics

t= |12(1) X 1"0 (L: Time setting lever)
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Inverse (VI) characteristics
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Input current (100%=setting current)
Note:

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
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Inverse (El) characteristics
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Note:

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
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B Protective characteristic curves

Motor fee&m

Characteristic Operate value K© Ratio to rated load current Ip Calculating formula for operate time t
Code No.15
Cold characteristic (at startup) 105% — t=TxIn(I2/(1-K©?))
115% — where 1=Ts0o/IN(6%/(6%-KO?))
125% — Refer to Example 1.
Hot characteristic (during operation) | 105% 50% running t=TxIn(1>-1,2/(1>-KO?))
75% running where 1=Ts00/IN(6%/(6%-KO?))
100% running Refer to Example 2.
115% 50% running
75% running
100% running
125% 50% running
75% running
100% running

The heating constant T of motor can be obtained from “the setting operate time
Teoo Of cold characteristic” and “setting operate time KO”.
T=Teoo/IN(6%(6%-KO?)

Following are an example of calculating operate time t,

where In means natural logarithm.
Teoo is the setting value of operate time for code No.16 (2 to 600
seconds).
| is the magnification (1.05/1.15/1.25 to 10 times) with respect to the
setting value of rated motor current.

Example 1: Supposing cold characteristic (at start up), operate value
KO=105%=1.05, operate value time Ts0=8 seconds, magnification 1=3 times,
then

t=TxIn(I%/(1-K©?))
=TeoolIN(62/(62-KO?))xIn(I2/(12-KS?))
=8/In(6%/(62-1.052))xIn(3%/(3%-1.05%))
=8/In(1.0316)xIn(1.1396)

=31.61 (s)
1=1.05
(s)
10000
X
1000 |_§
Y
£
° 600s o
2 512s ©
2 100 256s &
g = 128s S
o
=}
o 64s T
10 32s g
165 3
(83
1 4s
057
0.1

1 2 @ 4 5 6 7 8 910 (times)

Magnification with respect to the setting value of rated motor current

Example 2: Supposing hot characteristic (during operation), operate value

KO©=105%=1.05, operate value time Tes00=8 seconds, magnification 1=3 times, and

Supposing also the ratio to rated load current Ip=0.75, then

t=TxIn(I?-1p?/(12-K©?))

=Teoo/IN(6%/(6%-KO?))xIn(I*-1p?/(1>-K©?))

=8/In(62/(62-1.05%))xIn(3%-0.75%/(32-1.05%))

=8/In(1.0316)xIn(1.0684)
=17.01 (s)

I=1.05
(s)

10000

1000

100 \

Operate time

10

0.1

1

3 4 5

600s
512s

256s
128s
64s
32s
16s
8s

Efficiency with respect to the setting value of rated motor current

Note: The setting value of operate time is in 0.5-second steps (lower limit: 2,

upper limit: 600).

In the above characteristic curves, part of the setting operate time is omitted.

2—(0.75)2
2—(1.05)2

t=txIn

Hot characteristics of overload relay (49) when operate value is set to 105% (during

75% running)

Setting value of operate time (Tg0%)

6 7 8 910 (times)
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B Protection Characteristics of Open-phase (46) Relay

Calculates negative-phase current (l2) from three-phase current, and performs open-phase operation with a ratio of I2/lu. Performs
operation value setup with a negative-phase current percent. The range of operation value setup corresponds to (l2/lw) of 10 to 50% (in
5% steps).

The operating time is reverse time for 10 to 50% (with constant It), 1s for 50% (25s for 10%), definite time for 50% or more, 1s for
50% (open-phase region) to 500%, and 0.5s for 500% or more (starting current detection at negative phase failure).

(s)
30
Operation value (setting)
10 Y
\
\
——N\ | | | Protection operatior
7 |region
E \
jo2}
S
s
[}
o
(e}
1
0.5

10 50 100 500 1000  3000(%)

Negative-phase current (100% = Motor rated current)

* The operating time is calculated from the negative-phase current as follows:
(1) Negative-phase current I: 10%=I1=50%
t= O'IES (I= Setup value)
(2) Negative-phase current I: 50%<I=500%
t=1.0s (fixed)
(3) Negative-phase current I: 500%<I
t=0.5s (fixed)
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Motor feém

B Basic wiring diagram
Motor feeder unit / UM45MG-H5R (external 3CT)
3-phase, 3-wire / Zero-phase current detection (residual circuit)

RS-485

Terminal ~
block A 0P

1

CIeNENaIA

T

Terminating o
resistor ol

io ng_lo 100 (built-in) "‘_C\B'i
iy UM45MG-H5R 5

block A ; 1
5 Input detection circuit
! (Isolated by bi-directional

[N

e ! photocoupler. ON current: ;
Tominl| | & T | oueutl 2 s [, |Alarm | ApproxamAat 100V DC)
erminal | ]
block B L ‘2 me #213 12 W14W15W16 17 18 R ﬁa'ﬁa"gH"'
Lo [*] 0O O Q0 O O O O O
I
— |
- CBopen | i [emergney 52
Power '_CBclose lock (*¥ InpUt) T only
3-phase, 4-wire / N-phase dedicated supplyy [j
CT connection example y
A B CN
TTm P— =
QDO Qs la
| _8133_
U] el
T T Ib
L B8l ._8123_
8%1) W used with DG !
— it : t
z_{ cB Y Y the inpu common temminal terminal N
8 24 N T T on terminal block B) to the N side.
— oco—1o — =
f] oz g In Used for combination trip circuit, for fault alarm indication.

1. Input 1 and outputs 1 to 3 are used by selecting (assigning) functions according to their setting.

2. The “Trip” output and the “Device error” output are dedicated. The 52a (CB ON answerback) input and the “TC (trip coil) disconnection monitoring” input are
dedicated.

3. The “Device error” output is an NC contact (The contact is normally energized. If an alarm occurs, it is deenergized and the contact closes.) Hence, there is a time
delay of approx. 100ms until the contact opens after the power is turned on. Please consider using a timer when you configure an external sequence (if external
devices may be held with one-shot signal).

4. When a heavy load greater than the capacity of the output contact is to be driven, be sure to use in combination with FUJI Power Relays.

5. If this unit is located at the edge of communication line when the communication functions (RS-485) are used, short-circuit No. 3 and No. 5 of terminal block A. (The
UM45M is equipped with a built-in terminating resistor.) Otherwise, open between No. 3 and No. 5.

B Dimensions, mm

v T[4
0L L 0
I ORI IR0

180"-open/close,
angle
151

165 18 853 27 1527%5°

o

I

Panel cutting

e oo |F-MPC
o | Em s . - .
) 538 o 2 © 5
% - L ©
o o

View from back
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F-MPC30 Crane power supply protective unit

M Features

« Protective functions to protect crane power supply voltage,
such as ground-fault, frequency and overvoltage, are

equipped in a single unit.

» The erroneous-breaking preventive function by adopting
duplicated analog circuit and AND-output circuit.
 With its self-monitoring function, this unit quickly responds in

case a fault occurs.

« The network system can be easily configured via Modbus (RTU).

B Type numbers

UM45C

uase

F-MPC30 series

R GRS e

T A
F-MPC30 serigs™ =
Crane power suf)-'ly protectlve unlt

C

_

T e Gl L A B S S -
v A S

e re—

UM45C-E5R

E5R
T T External interface

Crane power supply protective unit

Control power

R: RS-485 interface is provided as standard

E: 100V DC or 100V AC, common use

B Specifications
e General specifications

Item

Specifications

Control power supply

100V DC (DC80 to 143V DC) or
100V AC (85 to 132V AC), common use

Power consumption (main unit)

15W or less (100V DC)
25VA or less (100V AC)

Rated frequency

50/60Hz (selectable by setting)

VT secondary rated voltage

@ | Line voltage input 100, 110, 120V AC
Note 1 Fig. 1-1

@ | Phase voltage input 100//3, 110//3, 120//3 V AC
(Line voltage input 100, 110, 120V AC)
Note 1 Fig. 1-2

® | Phase voltage input 100, 110, 120V AC
(Line voltage input 100xV3, 110xV3, 120xV3 V AC)
Note 1 Fig. 1-2

Select @, @ or ® and specify the rated voltage.
For VT primary rated voltage Note 2

Rated burden (VT secondary)

1.0VAor less

Insulation resistance

10MQ or more between electric circuits and ground
5MQ or more between circuits and between contact circuit terminals

Vibration resistance

16.7Hz, 0.4mm double amplitude, 1.96m/s2, 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 electric circuits and ground, excluding RS-485 signal lines

Noise immunity

Vibratory surge JEC2500 (conforming to ANSI), square wave, 1.5kV, 1ns/1us for 10 minutes

Ambient temperature

—10 to +60 “C (operation guaranteed) (no condensation)

Storage temperature

—25 °C to 70 °C (no condensation)

Humidity 20% to 90%RH (no condensation)
Atmosphere Free from corrosive gases or excessive dusts
Grounding Class D grounding (100Q or less)

Mass 1.4kg

Instantaneous power failure time

20ms (operation continues) though the indication disappears.

Electrostatic noise immunity

In contact with metal part: +8kV
Panel surface (no contact with nonmetal part): +15kV

Lightning impulse withstand voltage

4.5kV (between electric circuits and ground)

Note 1 and Note 2 on the next page.

Conformity standard: JEC-2500 (Protective relays for electric power system), JEC-2510 (Over current relays), JIS C 1102-1,2,4 (Direct acting indicating analogue
electrical measuring instruments and their accessories), IEC255-5, 6 (Electrical relays Part 5, 6).
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Note 1: External VT connecting method and transformation ratio.

Fig. 1-1 Fig. 1-2 In case of phase voltage input

(Select the setting value “2” for the setting code 04)

In case of line voltage input
(Select the setting value “1” for the setting code 04)

* There is no measurement or display of phase voltage. The protective function is |
activated by line voltage. 1 L 1 Phase voltage
» Two VTs line voltage input 1 — b 100A/3. 110W3, 120W3 V AC
1 x @ Line voltage ._l L I C (Line voltage 100, 110, 120V AC)
Y b 100, 110, 120V AC L YVV
1 ' ¢ * The protective function is activated by phase voltage.

Fig. 1-3 In case of phase voltage input

* Three VTs line voltage input (Select the setting value “3” for the setting code 04)
A A a . |
L b Line voltage I I Phase voltage
1 ] £ ° 100,110, 120V AC ) L] TF° 100,110, 120V AC
A4 4
c C  (Line voltage: 100xV3, 110xv'3, 120xV3 V AC)
L 1 L 1 ] I
vy
= = = n

Note 2:

Select one from the following 24 values for the rated line voltage on the VT primary side.
+ 210, 220, 380, 400, 440, 460, 480, 3300, 4160, 6600V
+ 11000, 13200, 13800, 15000, 20000, 22000, 22900, 24000V
+ 33000, 34500, 35000, 66000, 77000, 110000V

Select 100, 110 or 120V for the rated line voltage on the VT secondary side.

* The protective function is activated by phase voltage.

Select a combination of VT primary and secondary side rated line voltages for the setting code 01.
Example + For 6600V/100V, select 6.60-0 as the setting value.

« For 6600V/110V, select 6.60-1 as the setting value.

« For 6600V/120V, select 6.60-2 as the setting value.

e External I/O specifications

Any combination can be made.

Item Specifications

Input circuit Maximum voltage * ON range | 143V DC or less  ON range: 40 to 70V DC 132V AC orless  ON range: 40 to 70V AC
Rated current Approx. 1.2mA at 100V DC Approx. 1.2mA at 100V AC
No. of points General-purpose: 1, Fixed: 2 (52a, TC disconnection monitoring)

Output circuit | No. of points « Making/ Circuit breaker trip: 1 Making current: 15A (110V DC), 10A (110V AC)

breaking capacity point Making current: 0.4A (110V DC), 10A (110V AC)

Allowable continuous current: 4A

Making/breaking current: 0.2A (110V DC, inductive load L/R = 15ms or less)
0.1A (220V DC, inductive load L/R = 15ms or less)
2A (250V AC, COS®: 0.3 t0 0.4)

Allowable continuous current: 1A

General-purpose
contact: 3 points
Device error: 1 point

e Measurement and display specifications

Item Effective display range Accuracy *! Measuring range
Line voltage | External VT connection | VT rated secondary voltage | VT secondary voltage range |+1.5% 0, and effective measuring range
\'\llglr;élige Fig. 1-1, Fig. 1-2 Line voltage 100V 5.0 to 150V (FS) Example:
’ L!ne voltage 110V 5.510 150V (FS) WheanT rated secondary voltage is
Line voltage 120V 6.0 to 150V (FS) 110V in line voltage;
Fig. 1-3 Line voltage 100Vx4/3 | 8.7 to 260V (FS) 0, 5.5 to 150V *2
Line voltage 110Vxy/3 | 9.5 to 260V (FS)
Line voltage 120Vxy/3 [ 10.4 to 260V (FS)
Phase External VT connection | VT rated secondary voltage | VT secondary voltage range | +1.5% 0, and effective measuring range
voltage Fig. 1-2 Phase voltage 100V//3 | 5.0 to 150V (FS)
%Héggase Phase voltage 110V/y3 | 5.5 to 150V (FS)
Phase voltage 120V/y/3 | 6.0 to 150V (FS)
Fig. 1-3 Phase voltage 100V 8.7 to 260V (FS)
Phase voltage 110V 9.5 to 260V (FS)
Phase voltage 120V 10.4 to 260V (FS)
Max. fault voltage (59) Same as the above line voltage and phase voltage |+5% Same as the above line voltage and
Min. fault voltage (27) phase voltage
Frequency 50Hz setting: 42.5 to 57.5Hz (FS) +0.5% 50Hz setting: 42.5 to 57.5Hz
Fault frequency when a frequency 60Hz setting: 52.5 to 67.5Hz (FS) 60Hz setting: 52.5 to 67.5Hz
relay worked
Ground-fault current (zero-phase 0, 0.1t0 2A +1.5% 0, 0.1to 16A *®
current) 0.2to 8A +5%
Fault current when a ground relay
worked

Note: *' The accuracy does not include the error of the combined transformer.
*240, a to n” means that “0” is indicated when the value is below “a.”

*3 If the frequency is out of the measurement range, code EEE is displayed instead of the measurement value. The "Hz" LED lights up.
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o History data specifications

Item Display range Code Iltem Display range Code
51G operation count 0 to0 9,999 (times) H3 59(0V) operation count 0 to0 9,999 (times) H6
50G operation count 0 to 9,999 (times) H4 27(UV) operation count 010 9,999 (h) H7
OF operation count 0 to 9,999 (times) h4 Running time 0t0 9,999x100 (h) He
UF operation count 0 t0 9,999 (times) h5 Make/brake operation count 0 t0 9,999x10 (times) |Hd
® Protective relay specifications
Item Setting range Characteristics
Operate value Operating time Operate value Operating time
59(0V) * VT secondary: 60 to 150V | 0.0 to 5.0 (in 0.5s steps) +5% +5%
(in 1V steps), lock 5.0 to 60s (in 1s steps) (lower limit +50ms)
27(UV) *2 VT secondary: 10 to 110V | 0.0 to 5.0 (in 0.5s steps) *3 +5%
*4 (in 1V steps), lock 5.0 to 60s (in 1s steps) (lower limit £50ms)
Within £35ms when Os is set
81H/81L +/-0.5 to 5Hz (in 0.1Hz 0.1 through 5.0 to 60s +0.2Hz +5%
(OF/UF) *4 steps) 0.1-5.0:in 0.1 steps (lower limit £50ms)

(Enabled when VT

5.0-60: in 1s steps

secondary voltage is 46V or
more)

Auto reset: Automatically reset when coming out of -/+ 0.2Hz of operate value

Ground relay | 50G 0.2'to 8A (in 0.1A steps) 010 99.9s (in 0.1s steps) +5% +5%

(lower limit £50ms)

51G 0.2to 2A (in 0.1A steps) Time magnification: 0.5 to +5% When time magnification is

Characteristic: SI/VI/LT/EI 20 times (min£50mA) L=10,

For (in 0.1 times steps) Setting value 300%: +12%

characteristic 500,1000%: +7%

equation *® (Lower limit £100ms)
When time magnification is
L<10 *®

Note: *' Judgment is made by the line voltage (a-b) in the case of line voltage input (Note 1, Fig. 1-1); by a-n phase voltage in the case of phase voltage input (Note 1,
Fig. 1-2, Fig. 1-3).
*2 “Three-phase AND”, “three-phase OR”, or “2 out of 3 (2/3 judgment)” can be set for judgment.
*3 The tolerance of operate value is equivalent to JEC 2511 Class 5V.
Calculating formula for allowable tolerance : [2.3 + {(Rated value) / (Voltage setting value)} x 0.16] x 2 (%)
** The linkage of 27(UV) and 81L(UF) can be set. (Protection is disabled when 52a contact is set OFF.)
*5 Characteristic equation

0.14 L 80 L
Sl=——x—— El=——x
102—1.0 10 2—1.0 10
13.5 L 120 L
Vl= X —— LT = X
1—1 10 1—1 10

I: % input (100%(2A)=1) L: Time magnification (time setting: 0.5 to 20)

*® 51G operate time error
This unit conforms to “Table 11 Error due to operate time setting (static type)” in “6.5.2 Test and Inspection” of JEC-2510 (Over-current relays).
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o Communication specifications
* Modbus mode

ver s'upply pFotec_t!iv‘e u

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronization

Connecting form

1 : N (N: UM45C-E5R)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 8 (fixed)
Parity bit Odd, even, or none (selectable)
Stop bit 1/2 (automatically selectable)

1/2: with or without parity

Transmission code

HEX value (Modbus RTU mode)

Error detection

CRC-16

Terminal symbol

D1(+): DXA, DO(-): DXB

* F-MPC-Net mode

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronous transmission

Connecting form

1N (N: UM45C-E5R)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 7/8 (selectable)
Parity bit None, odd, or even (selectable)
Stop bit 1 (fixed)

Transmission code ASCI| code

Error detection

Horizontal parity: even parity

Note: + Use KPEV-SB (0.5mm?), CPEV-SB (0.9mm dia.) or equivalent communication cable. Connect the shielding wire to the SG terminal (No. 2 of terminal block A).

» Communication cable must not be branched. Connect terminating resistors at both ends of communication cable. If the UM45C is located at the edge of
communication line, short-circuit No. 3 and No. 5 of terminal block A. The UM45C is equipped with a built-in terminating resistor of 100Q.

« Use the communication cable such that its transmission distance becomes 1,000m or less.
Keep the wiring as far from high voltage equipment or power cables as possible.
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H Time-current characteristics of 51G relay

Inverse (Sl) characteristics

Inverse (VI) characteristics

100 \ 100
ALY 4
X
\
@ 10 LI\ 10
[ X 2
g = .
= \ 5 L=200 E
< N\ \\\\\ 15.0 ;’
3 \ — 90100 £ »
o} N gy 080 © a—_—_
Q e \\\\§ 70 R NN =20.
o . 505 e BRI o0
40 (@)
R 3.0 g0 100
7080
20
A 5080
B 10 N 4.0
g 30
015 |- — = — = AN N D S B 05 015 [ = = = — A S
o1 o1 05 1p 20
0.01 0.01
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 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.

t= |2;141 X 1L—0 (L: Time setting lever)

Inverse (LT) characteristics

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

= % X 1"—0 (L: Time setting lever)

Inverse (El) characteristics

1000 \
; =
100 |4
=z Ef _
o) \\ \ ©
£ \ o
.‘E .. _ E)
o S=— o :
(@) [0}
904 1 o 0 8—
708
506 0
40 1
G 30
) ™ 20
1o L=200
05 150
100
_____ L2 90
015 51 10, {20 30 507p80
0.1 0.1 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 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics

120 — (L: Time setting lever)
I-1 10

t=

30

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
80 L - )
t= o X 10 (L: Time setting lever)
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M Basic wiring diagram
Crane power supply protective unit / UM45C-E5R (External 2VTs, 3VTs)

a— 4
b
VT secondary ¢
VT secondary n °
Va
Vb
vn —e——
GND —} [0 060 0 06 0 0O O 1 TerminalblockA
4 6 7 8 9 10 11 12
| l |
9|} 5 © 6 0 6 6 6 6 ] TerminalblockA RS-485
0|15 4 6 7 8 9 10 11 12
0|16 L
g % Terminal ~h
0|19 block A | -—p
0|20
0|21 1
0|2 Terminal block A Terminating ok
g g resistor ol 13
0|25 100 (built-in) e
& lo [l
g 26 5
Grounding 8 UM45C-E5R _____________________
resistance ! 1
! Input detection circuit
L ! (Isolated by bi-directional |
| Power | ! photocoupler. ON current: |
supply | Output|1 |2 I3 Alarm i Approx.4mA at 100V DC) |
Terminal : |
block B |1 [2(3 |20 12 4156 ;78 [O g
L QOO C QO QO O O C Q 0 O |
N CB open Trip  |Emergency 52a
I lock 50p Input\1 only
;?l‘)“”)?; CB close g
lock ~ #———
, |
P— =
Control
power
Note:
X X3) (T When used with DC power supply, connect
CcB the input common terminal (terminal No.9
N 3 Py Py on terminal block B) to the N side.

Used for combination trip circuit, for fault alarm indication.

. Input 1 and outputs 1 to 3 are used by selecting (assigning) functions according to their setting.

The “Trip” output and the “Device error” output are dedicated. The 52a (CB ON answerback) input and the “TC (trip coil) disconnection monitoring” input are

dedicated.

3. The “Device error” output is an NC contact (The contact is normally energized. If an alarm occurs, it is deenergized and the contact closes.) Hence, there is a time
delay of approx. 100ms until the contact opens after the power is turned on. Please consider using a timer when you configure an external sequence (if external
devices may be held with one-shot signal).

4. When a heavy load greater than the capacity of the output contact is to be driven, be sure to use in combination with FUJI Power Relays.

5. If this unit is located at the edge of communication line when the communication functions (RS-485) are used, short-circuit No. 3 and No. 5 of terminal block A. (The

UMA45C is equipped with a built-in terminating resistor.) Otherwise, open between No. 3 and No. 5.

N =

B Dimensions, mm

M [h
AL DL
UL D) =

W Panel cutting
angle
151

165 18 853 27 152%5°

s e e a=a |[F-MPC
(o ° L )
) 58 o R © F
g - L @
1 o

View from back
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F-MPC60B Transformer protective unit

H Features

+ Protection, measurement, and communication functions
provided as standard.

* The erroneous-breaking preventive function by adopting
duplicated analog circuit and AND-output circuit.

+ With its self-monitoring function, this unit quickly responds in
case a fault occurs.

* The network system can be easily configured via Modbus (RTU).

UM45T-H5R

B Type numbers
UM45T - R

H 5
F-MPC60B series—_l_ —‘7 —‘7 T—External interface

Transformer protective unit R: RS-485 interface is provided as standard

Control power CT secondary rated current
H: 100/200V DC, 100V AC, common use 5:5A

B Specifications
e General specifications

Item Specifications
Applicable transformer Two-winding transformer, Three-winding transformer
Control power supply (Standard) 100/200V DC (80-286V DC), 100V AC (85-132V AC), common
Power consumption (main unit) 15W or less (100/200V DC)
25VA or less (100V AC)
Rated frequency 50/60Hz (Changeover)
Rated current (CT secondary side) 5AAC
Rated vurden (CT secondary side) 1.0VAor less
Insulation resistance 10MQ or more between electric circuits and ground
5MQ or more between electric circuits, between circuit terminals
Withstand voltage 2kV AC between electric circuits and ground, excluding between primary-secondary-tertiary in CT

circuit same-phase, and RS-485 signal line
1kV AC between circuit terminals

Vibration resistance » 10Hz, double amplitude 5mm (front, back, left and right), 2.5mm (up and down)
+1.96m/s? 16.7Hz double amplitude 0.4mm, 10 minutes in each of 3 directions.

Shock resistance 300m/s?, 3 times in each of 3 directions

Noise immunity Oscillating frequency 1MHz, primary peak value 2.8kV, 1/2 attenuation time 3-6 cycles

Repetitive frequency 6-10 times/1 cycle of commercial power frequency (asynchronous) JEC 2500
Wave 2 (equivalent to ANSI)

Peak voltage: Square wave 1.5kV impulse (1ns/100ns, 10 minutes)

Radio noise: Frequency 150MHz-, 400MHz-, 900MHz-band, Rated output 10V/m

Mobile phone (800MHz/1.5MHz 0.8W), PHS (1.90GHz 10mW) closely contact

Electrostatic noise immunity In contact with metal part: +8kV, Panel surface (no contact with nonmetal part): +15kV
Overload capacity CT circuit: 40 times the rating, 1 second, twice

Ambient temperature 0°C to 40°C: Characteristics guaranteed (No icing or no condensation)

Storage temperature -20°C to 70°C

Relative humidity 20% to 90%RH (no condensation)

Atmosphere No corrosive gas or excessive dust

Grounding Class D grounding (100Q or less)

Mass 1.4kg

Instantaneous power failure time 20ms (operation continues) though the indication disappears

Lightning impulse withstand voltage 4.5kV between electric circuits and ground

Conformity standard: JEC-2500 (Protective relays for electric power system), JEC-2510 (Over current relays), JIS C 1102-1,2 (Direct acting indicating analogue
electrical measuring instruments and their accessories), IEC255-5, 6 (Electrical relays Part 5, 6).
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e External I/0 specifications

F-M

ransformer protective unlL_

ltem

Specifications

Input circuit

ON voltage: 70V or less AC/DC , OFF voltage: 40V or more AC/DC40V

Output circuit

CB trip

Making current: 15A (110V DC), 10A (220V DC) Resistive load
Allowable continuous current: 4A

Other than above

Making/breaking current: 0.2A (110V DC, inductive load L/R=15ms)
Allowable continuous current: 1A
Making/breaking current: 0.1A (220V DC, inductive load L/R=15ms)
Allowable continuous current: 1A

e Measurement and display specif

ications

Iltem Effective display range Accuracy *? Measuring range No. of Display digit
Differential circuit current Reference current +5% 0, 3to 100% 3 digits
Idr, Ids, Idt converted effective value
3to 100% *
Differential circuit fault current Reference current +5% 0, 3to 1000% 4 digits

(87RDf, 87HOC)

converted effective value
310 100% *!

100 to 1000% Error ratio +1

0%

Note: * “0, a to n” means that “0” is indicated when the value is between “0 to a”.
*1 Differential circuit current Id is expressed in the following equation.
Id (%) = {(Primary input current/Primary reference current) — (Secondary input current/Secondary reference current) — (Tertiary input current/Tertiary reference current)} x 100

*2: Range of 3 to 100%: For example at 50%, 45 to 55%

® History data specifications

Range of 100 to 1000%: For example at 200%, 180 to 220%

Item Display range Code ltem Display range Code
Operation hours 0-9,999 (times) Hc 87RDf 0-9,999 (times) HF
Operation count 0-9,999 (times) Hd 87HOC 0-9,999 (times) HH

Note: “Code” in the above table is indicated with the upper two digits of the 7-segment LED of this unit.
® Specifications of protective relays

Division Item Setting range etc. Characteristics
Tolerance (Error) Operating time, reset time
87RDf Operating Id > KdxZI (kd: Ratio conversion coefficient) and Id > Ki (Current sensitivity) | Operating time: 50ms or less
Ratio differential formula Id=I1+12+I3(Vector sum of converted reference current) Reset time: 100ms
Zl= 11 1+121+1131 (300% of setting value)
Reference 2.91t08.7A (in 0.1A step)
current setting
Characteristics | Current Reference current setting x Control point *!
sensitivity Ki 30%(Fixed), lock Within +5%
Others Within £10%
Ratio 30, 40, 50% (Selective setting) Control point  *2
characteristics Within £10%
Kd Others  Within +20%
Harmonics Not operate at second harmonics | 15%: 10 to 15%
suppression 15, 25% or more 25%: 20 to 25%
(15, 25% selective setting) **
Phase Ratio characteristics setting: 30%: 180°+20°
characteristics 40%: 180°+29°
50%: 180°+39°
Reset value 90% or more of measured operate value
Frequency Variation of operate value and +5%
characteristics | ratio characteristics
Harmonics suppression 15%: 5 t0 15%
characteristics 25%: 10 to 25%
87HOC Operating Id > (Current setting value) Operating time: 40ms or less
(Differential circuit | formula Reset time: 100ms or less
overcurrent) Characteristics | Current setting | 2.0 to 10.0 times of reference +5%
current setting (in 1.0 step), lock
Reset value 90% or more of measured operate value
Frequency +5% of rated value
characteristics
87RDf Non-operating | Lock, 0.1 to 999s (in 0.1s step)

87HOC (Common)

time setting at
startup

When non-operating time setting at startup is set, the functions of 87Rdf and 87HOC are locked within the
setting time after startup. Use this function when harmonics suppression does not work effectively at startup,
like the starting current does not contain much harmonics.

Note: *' Tolerance at control point (Coil I, min. reference current setting tap, min. ratio tap) is shown.
*2 Tolerance at control point (Coil I to coli II, flow-out current 200% against each ratio tap) is shown.

*3 The preventive function against malfunction due to exciting inrush current works (locked) when the second harmonics contains 15% or 25% or more of the
fundamental wave.

33



= -
e

'F-MPCGOB seffs s <.
Transformer pro’f‘ctlve unit

- Operation of fail-safe relay

'__r". ‘ I g e

AL Cilke—

T e T P T [ £ Y S
BT il

I T ——— S

Division Remarks

87RDF Operation formula Id > Ki Synchronized with main relay setting
Current setting Reference current setting x 27% (fixed)

87HOC Current sensitivity 90% or more of current setting value Synchronized with main relay setting

e Communication specifications
* Modbus mode

Iltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronization

Connecting form

1N (N: UM45T-H5R)

Transmission distance 1000m

No. of connectable stations Max. 32 (including a master unit)

Station address 01 to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 8 (fixed)
Parity bit Odd, even, or none (selectable)
Stop bit 1/2 (automatically selectable)

1/2: with or without parity

Transmission code

HEX value (Modbus RTU mode)

Error detection

CRC-16

Terminal symbol

D1(+): DXA, DO(-): DXB

* F-MPC-Net mode

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronous transmission

Connecting form

1: N (N: UM45T-H5R)

Transmission distance 1000m

No. of connectable stations Max. 32 (including a master unit)

Station address 01to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 718 (selectable)
Parity bit None, odd, or even (selectable)
Stop bit 1 (fixed)

Transmission code ASCII code

Error detection

Horizontal parity: even parity

Note: » Use KPEV-SB (0.5mm?), CPEV-SB (0.9mm dia.) or equivalent communication cable. Connect the shielding wire to the SG terminal (No. 2 of terminal block A).
« Communication cable must not be branched. Connect terminating resistors at both ends of communication cable. If the UM45T is located at the edge of
communication line, short-circuit No. 3 and No. 5 of terminal block A. The UM45T is equipped with a built-in terminating resistor of 100Q.
« Use the communication cable such that its transmission distance becomes 1,000m or less.
Keep the wiring as far from high voltage equipment or power cables as possible.

® Number of external I/0

o RDf relay Operating characteristic

Item Specifications Remarks (Ratio charactaristics) ;
CTinput |Primary AC input A(r,s,t) 3CT CT rated (Operating range i /1. 474
Secondary AC input |A(r,s,t)  3CT secondary 1000 //_ i rengel| .
Tertiary AC input __ |A(r,s,1) _ 3CT current 5A % Ve DI
Contact | Trip 1 87RDf, 87HOC (Differential) | (Fixed) 3 /,':.' o] patio 50%
output 1 point < “ /5 o - <
Unit fault NC normally-energized (Fixed) ° ,;{"/ . /
1 point e
o [ i .
Alarm output NO *Selective output wﬂ
8 points IS S S
100V DC | Trip coil disconnection monitoring 1 point (Fixed) 0 Inflow cﬁ?em (%) b
input CB52a 1 point (Fixed)
General-use input 3 points *Selective input
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M Basic wiring diagram
Transformer protective unit / UM45T-H5R

N =

dedicated.

Terminal block A RS-485
fo] & 11r
8 t; s
c ol § Terminal
2 ol10 11t block A
5 i "
£ ol13
3 8]3 I%g Terminating
> ol15 resistor
5 9z 100Q (built-in)
©
c 0|2
5 gl: UM45T-H5R
3 o
5 [ 1
© o
]
o] Output Alarm
©]
| l ] ] ] ] ] ] Input detection circuit (Isolatgd by
i bi-directional photocoupler. ON current:
T—,i,;'m‘ggg"" T 12131415161718 Approx. 4mA at 100V DC)
30 28[29 T15[14 (16 |17 [18 [19 |20 |21 |22 [23 [24 [25[5 6 [7 8 |9 10 [{1 12 [13 ][4
0 00 O QO 0O 0 0 0 0 0 0 O QO O 0 0 0 O 0 0 0 0o
- Input 5243
> onl
Power 2 1 2 8
supply[j S
lock S o
E9
[ITR7)
P— —=
Note:
X1) (X2) (X3) (X4) X6) X6) (X7) (X8) (T) When used with DC power supply, connect
the input common terminal (terminal No.4
on terminal block B) to the N side.
N— —=

Used for combination trip circuit, for fault alarm indication.

. Input 1 to 3 and output 1 to 8 are used by selecting (assigning) functions according to their setting.
. The “Trip” output and the “Device error” output are dedicated. The 52a (CB ON answerback) input and the “TC (trip coil) disconnection monitoring” input are

. The “Device error” output is an NC contact (The contact is normally energized. If an alarm occurs, it is deenergized and the contact closes.) Hence, there is a time

delay of approx. 100ms until the contact opens after the power is turned on. Please consider using a timer when you configure an external sequence (if external
devices may be held with one-shot signal).

. When a heavy load greater than the capacity of the output contact is to be driven, be sure to use in combination with FUJI Power Relays.
. If this unit is located at the edge of communication line when the communication functions (RS-485) are used, short-circuit No. 3 and No. 5 of terminal block A. (The

UMA45T is equipped with a built-in terminating resistor.) Otherwise, open between No. 3 and No. 5.

B Dimensions, mm

[ .5

i

L 0L L
1

I

165

180"-open/close
angle

18

85.3

27

192

0oooad

UM43F

179

151

Transducer output
View from back connector

Tl

Panel cutting

152%3°

180°9°

Minimum clearance from adjacent upper and lower devices or panel plate: 100mm
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F-MPC60B Power receiving unit UM43FG-E5AK

B Features

* Applicable to three-phase three-wire and three-phase four-
wire circuits. Setup change can be performed with easy
operations even for circuit change, such as CT ratio, VT ratio,
etc.

+ The erroneous-breaking preventive function by adopting
duplicated analog circuit and AND-output circuit.

+ With its self-monitoring function, this unit quickly responds in
case a fault occurs.

+ The network system can be easily configured via Modbus (RTU).

B Type numbers
UM43F G
F-MPC60B (UM4) series

UM43FG-E5AK

-_E_5

X

Applicable to three-phase four-wire circuits

Classification of ground
fault protection
G: 50G/51G (Rated current: 5A)

External interface
4-20mA output and RS-485 interface equipped as standard

Ct secondary rated current
5: 5A

Control power
E: 100V DC, 100V AC

B Specifications
® General specifications

ltem

Specification

Control power supply

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

Power consumptron (main unit) 15W or less

Rated VA consumption of VT, CT Max. 1.0VA

Rated curtent (CT secondary side) 5AAC

Rated voltage | VT secondary, phase voltage | 110V AC 110VxV3 AC
VT secondary, line voltage 110VA/3 AC 110V AC

Rated zero-phase current 5AAC

Insulation resistance

10MQ or more between electric circuit and ground

Vibration resistance

16.7Hz, double amplitude 0.4mm, 1.96m/s?
10 minutes in each of 3 directions

Shock resistance

300m/s?, 3 times in each of 3 directions

Withstand voltage

2kV AC 1minute between active parts and ground,
excluding RS-485 signal lines, transducer output.

Noise immunity

JEC2500 (equivalent to ANSI),
Square wave 1.5kV (1ns/1ps, 10 minutes)

Overload capacity

CT circuit: 40times the rating, 1minute, twice
VT circuit: 10times the rating, 10minutes

Ambient temperature

-10°C to 60°C: Operation guaranteed
(0°C to 40°C: charactoristics guaranteed)

Storage temperature

-25°C to 70°C

Relative humidity

20% to 90%RH (no condensation)

Atmosphere No corrosive gas or excessive dust.
Grounding Class D grounding (100Q or less)
Mass 1.4kg

Instantaneous power failure time

20ms (operation continues) though the indication disappears

Electrostatic noise immunity

In contact with metal part: +8kV
Panel surface (no contact with nonmetal part): +15kV

Lightning impulse withstand voltage

5kV between electric circuits and ground

Note: *1 The operation guaranteed temperature is a temperature at which operation is guaranteed within twice the guaranteed accuracy value at JEC characteristics

guaranteed temperature, or within the accuracy of influence of JIS temperature.

Conformity standard: JEC-2500 (Protective relays for electric power system), JEC-2510 (Over current relays), JEC-2511 (Voltage relays), JIS C 1102-1,2,3,4,5,7 (Direct
acting indicating analogue electrical measuring instruments and their accessories), JIS C 1111 (Electrical measuring transducers for converting
a.c. electrical quantities to analogue or digital signals), JIS C 1216 (Electrical measuring transducers for converting a.c. electrical quantities to

analogue or digital signals), JIS C 4602 (Overcurrent relays for 6.6kV receiving), IEC255-3, 5, 6 (Electrical relays Part 3, 5, 6).
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e External I/O specifications

F-M

Power receiving unﬂ_

Iltem Specification

Input circuit 100V DC (143V DC or less)/100V AC (132V AC or less)
ON voltage: 40V DC to 70V DC/40V AC to 70V AC

Output circuit CB ON/OFF/trip Making current: 15A(110V DC)

Allowable continuous current: 4A

Other than above

Making/breaking current: 0.2A (110V DC, inductive load L/R=15ms or less)
Allowable continuous current: 1A

e Measurement and display specif

ications

ltem

Effective display range

Display range and accuracy *2

Current/demand current/max demand current

0 0.8% to CT rated to CT rated x8 *'

+1.5%: 0, 0.8 to 100%
+5%: 100 to 800%

Zero-phase current/max zero-phase current
history

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

+1.5%: 0.2% to CT rating, +5%: Rated
value or more

Active power/demand active power/reactive
power

+0.004 to +1kW at transformer secondary
(VT rated voltage 110VAC conversion)

+1.5%: 0, +0.004 to +1kW (Refer to Fig. 1.)

Power factor

Lead 0% to 100% Lag 0%=+5% (Refer to Fig. 1.)

+5% (Fig 1)

Active and reactive electric energy *2

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

JIS C 1216 (meter with a transformer)

Equivalent to ordinary instruments shown

in Table 4
Line voltage 9.5V to 260V at VT secondary +1.5%
Phase voltage 5.5V to 150V at VT secondary * Rated phase voltage = Line voltage//3
Frequency 45 to 55Hz (50Hz) +0.5%

55 to 65Hz (60Hz)

Harmonic current

3rd, 5th, and 7th orders, and total

Notes: « "0, a to n%" means that "0" is indicated when the value is between "0 to a%".
+ The "+" sign is used for display of "power selling/purchase" in electrical measurement and display of "LEAD/LAG" in power factor measurement (a blank for
positive values). The sign "+" has the following meaning for each measurement item, as shown in Fig. 1.
*' The fault max current up to 2000% (accuracy: +5%) can be displayed.
*2 There are two different indications in the power indication: total electric energy indication (zero clear not possible) and periodic power indication (zero clear

possible).

+: Power purchase (Consumed electric power)
—: Electric power selling (Inverse electric power flow)

+: Lagging current by reactive volt-ampere meter method
—: Lagging current by reactive volt-ampere meter method
x: "LEAD/LAG" reverses with electric power selling/purchase.

Fig 1
Electric power selling Power purchase
< @ > )
90°(COS$=0) * Active power: kKW
LAG LEAD + Reactive poweer: kvar
—kwW kw
—kVar + Power factor: COS¢
+:LEAD —:LAG
—kVar
180 0°(COS¢=1)
COSs [0}
(COS¢p=-1)
-COS¢
LEAD LAG

® History data specifications

Item Display range Code ltem Display range Code
50(INST) operation count 0-9,999 (times) HO OCA operation count 0-9,999 (times) Hb
51DT1 operation count 0-9,999 (times) H1 Running times 0-9,999 x 100(hr) Hc
51(0OC) operation count 0-9,999 (times) H2 Making operation count 0-9,999 x 10 (times) Hd
51G operation count 0-9,999 (times) H3 OCGA operation count 0-9,999 (times) Hn
50G operation count 0-9,999 (times) H4 51DT2 operation count 0-9,999 (times) HP
59(QV) operation count 0-9,999 (times) H6

27(UV) operation count 0-9,999 (times) H7

When displaying history data with a 7-segment LED, the upper two digits of the 7-segment LED are displayed as the display code.
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(Instantaneous, definite-
time)

0.1 times steps), lock (in 0.1s/1s steps) *'
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o Specification of protective relays
Item Current/voltage operate Operating time (timer) setting range | Characteristics
value setting range Operate value Operating time
50 (Instantaneous) 1 to 16 times the CT rating (in | (Fixed) +5% 40ms or less
0.2 times steps), lock
51DT1 (Definite-time) 1to 16 times the CT rating (in | 0-5s +5% Less than 1s: +50ms
0.2 times steps), lock (in 0.05s steps) 1s or more: +5%
51DT2 (Definite-time) 20% to 240% of CT rating (in | 0-10s +5% Less than 1s: £50ms
2% steps), lock (in 0.1s steps) 1s or more: +5%
51 (Inverse time) 20% to 240% of CT rating (in | 0.5 to 20 times (in 0.1 times steps) | +5% Setting value 300%: +12%
S, El, VI, LT, I’ 2% steps), lock (Operating time: min. 150ms) 500,1000%: £7%
(Lower limit £100ms)
50G, 50N 0.1 to 8 times the CT rating (in | 0.0 through 10s to 180s +5% +5% (Lower limit £50ms)

51G, 51N 2% to 100% of CT rating (in | 0.5 to 20 times (in 0.1 times steps) | 5% (min. +100mA) | Equivalent to 51 above.
S|, El, VI, LT 1% steps), lock (Operating time: min. 150ms) *!
59 (OV) VT secondary: 60 to 150V | 0.0 through 5.0 to 6.0s +5% +5%
(in 1V steps), lock (in 0.5s/1s steps) (min+50ms)
27 (UV) VT secondary: 10 to 110V | 0.0 through 5.0 to 6.0s +5% +5%
(in 1V steps), lock (in 0.5s/1s steps) (min+35ms)
OCA 10% to 100% of CT rating 10 to 200s +10% +5%
(Overcurrent pre-alarm) (in 5% steps), lock (in 10s steps)
OCGA 50%, 60%, 70%, 80% of 10 to 200s +10% +5%

(Leakage current pre-alarm)

the setting value of 51G
operating current, lock

(in 10s steps)

(min. £100mA)

Note: *' The preventive function against malfunction due to exciting inrush current works when flowing exceeding 15% of the current rating for fundamental wave. (Locked
if the content of second harmonics is approx. 15% or more.)
However, for 50G, the preventive function against malfunction due to exciting inrush current does not work if Os is set for operating time.

e Transducer output specifications (with converter output)
Since the output signal is internally processed based on 8-bit operations, the output is made in steps of about 0.4%.
For transducer output signals 1 to 6 (six quantities), 15 different setups (14 settings for signal or lock) are possible.

Item Specification
Transducer output signal 4 to 20 mA (allowable load of 270Q) or less) Allowable error
Signal | Current (Ia, g, lc, In) 4-20 mA for 0 to CT rating +1.5%
type Line voltage (Vas, Vec, Vca) *! VT secondary (1) 4 to 20 mA for 0 to 150V
(2) 4 to 20 mA for 0 to 150XV3 V
Phase voltage (Van, Ven, Ven) *! VT secondary (1) 4 to 20 mA for 0 to 150V3 V
(2) 4 to 20 mA for 0 to 150V
Active power (W) 4 to 20 mA (4 mA for reverse power flow) for 0 to TkW (CT 5A, VT 110VAC
conversion)
Reactive power (Var) 4 to 12 to 20 mA for -1kvar to 0 to 1kvar (CT5A, VT110VAC conversion)
Frequency (Hz) 4 to 20 mA for 45 to 55Hz or 55 to 65Hz
Power factor (PF) Lead 0.5 to 1 to Lag 0.5/4 to 12 to 20 mA +5%

Note: With the transducer output connector, the "-" side of the output signal is the common side. If the output signal becomes larger than the upper limit or smaller than

the lower limit, the limiter

is applied. The lower limit is fixed to 4 mA and the upper limit to 20 mA.

*1 (1) Line voltage of 100/110/120V (2) Line voltage of (100/110/120V) xV3 V

@ kWh pulse output specifications

Item Specification

Output Open-collector output

Output capacity 150VDC max. 100 mA

Pulse width 200+20ms

Output pulse unit 10"kWh/pulse (n = -2 to 4 setup) or 2,000
pulses/kWh
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e Communication specifications
* Modbus mode

Item

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronization

Connecting form

11N (N: UM5AC)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01 to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 8 (fixed)
Parity bit Odd, even, or none (selectable)
Stop bit 1/2 (automatically selectable)

1/2: with or without parity

Transmission code

HEX value (Modbus RTU mode)

Error detection

CRC-16

Terminal symbol

D1(+): DXA, DO(-): DXB

* F-MPC-Net mode

ltem

Specifications

Standard

EIA RS-485

Communication method

2-wire type, half-duplex

Synchronous method

Start-stop synchronous transmission

Connecting form

11N (N: UM5AC itself)

Transmission distance 1000m

No. of connectable stations Max. 32 (including one master unit)

Station address 01 to 99

Transmission speed 4800/9600/19200bps

Data format Start bit 1 (fixed)
Data length 7/8 (selectable)
Parity bit None, odd, or even (selectable)
Stop bit 1 (fixed)

Transmission code ASCII code

Error detection

Horizontal parity: even parity

Terminal symbol

D1(+): DXA, DO(-): DXB

Note: + Use KPEV-SB (0.5mm?), CPEV-SB (0.9mm dia.) or equivalent communication cable. Connect the shielding wire to the SG terminal (No. 2 of terminal block A).

» Communication cable must not be branched. Connect terminating resistors at both ends of communication cable. If the UM5AC is located at the edge of
communication line, short-circuit No. 3 and No. 5 of terminal block A. The UM5AC is equipped with a built-in terminating resistor of 100Q.

» Use the communication cable such that its transmission distance becomes 1,000m or less.
Keep the wiring as far from high voltage equipment or power cables as possible.

39



T Ml L S —e
F-MPCGOB seff == - o e W » . . e —— o
— i % ' A ey

Power receiving unit

H Time-current characteristics of 51G relay

Inverse (Sl) characteristics

100 \
ALY 4
X
A
@0 L)\
I =
o \ = L=20.0
2 [N = 150
S \ e Ny . 90100
@ A e iy s g 8.0
2 P Ay e pe—
S ] 5080
40
s 30
20
— 10
015 - — — — — el i i C i iy 05
(]
0.01
100 200 500 1000 2000(%)
Input current (100%=setting current)
Note:

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

t= |2;141 X 1L—0 (L: Time setting lever)

Inverse (LT) characteristics
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Input current (100%=setting current)
Note:

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics

120 — (L: Time setting lever)
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Inverse (VI) characteristics
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Note:

Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
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Inverse (El) characteristics
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Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
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Power receiving u

OC relay characteristics
(s)
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Time setting (lever) is of 0.1 time steps (Lower limit: 0.5, upper limit:
20.0). Indication of a part of the lever is omitted in the characteristics
indicated above.
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MW Basic wiring diagram § —¢————
. . o i S —
Power receive unit N —A A
A VT M
B
C l |I Meter  Meter Meter Meter Meter Meter
a b |c|n
7 ™ g o7 O O O O O
CB \-N--
(VAR ]J T T 17T
[©6 06 00 ]
T.Tm 9 12 1110 X [ |
lomel 13 Terminal block A B1 A1 |B2 |A2 |B3 [A3 (B4 |A4 |B5 |A5 [B6 |A6
J H E Terminal
| I *
Il o

T -+ =+ =1+ =1+ =< = block A
| CH1 CH2 | CcH3 ” CH4 ” CHs ” CcHe | ]
402mADC 41020mADC 41020mADC 40020MADC 4020mADC 410 20mADC

ES5A only

Connector

Terminating
resistor

| Transducer output
100Q
(built-in)

g Ny
i ‘3533_ 16
[T —

il B

Output

L
3

g Input detection circuit (Isolated by
| { bi-directional photocoupler. ON current:
1Y2Y3Y4\5\6)7) 8 ( <|:Approx. 4mA at 100V DC)
Terminal 14 |16 |17 [18 [19 [20 |21 [22 [23 |24 [25 |5 [6 [7 [8 [0 [10 |11 12 [13 |4
[© O 00 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0]
block B f
.|
= |5
-8 g 62a
> S | @ >
_8 § Z)>>‘ 112314151617 |8 )&
3 25 ©
g L™ |2
% — E Input
p— = 0 L
Note:
hen used with DC
power supply, connect
he inpult(commo?N 4
terminal (terminal No.
e CB y %3 X4 6 U lon terminal block B) to
T T he N side.
N— =

Used for combination trip circuit, for fault alarm indication.

-

. Input 1 to 3 and output 1 to 8 are used by selecting (assigning) functions according to their setting.

2. The “Trip” output and the “Device error” output are dedicated. The 52a (CB ON answerback) input and the “TC (trip coil) disconnection monitoring” input are
dedicated.

3. The “Device error” output is an NC contact (The contact is normally energized. If an alarm occurs, it is deenergized and the contact closes.) Hence, there is a time
delay of approx. 100ms until the contact opens after the power is turned on. Please consider using a timer when you configure an external sequence (if external
devices may be held with one-shot signal).

4. When a heavy load greater than the capacity of the output contact is to be driven, be sure to use in combination with FUJI Power Relays.

5. If this unit is located at the edge of communication line when the communication functions (RS-485) are used, short-circuit No. 3 and No. 5 of terminal block A. (The
UM45T is equipped with a built-in terminating resistor.) Otherwise, open between No. 3 and No. 5.

6. Use a twisted wire for the transducer output wire.

B Dimensions, mm

[4
ML L0 0L
L T 0T |

W Panel cutting
angle
151

165 18 85.3 27 1527%°

= e e oo |FMPC
o EEREENE R - = " F
8 $£28 . 2 © ® 5
88 - = = *
oOoOodo

View from back
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AC power unit
H Features

This unit is an AC/DC power supply unit, which is used together with a
multifunctional digital relay powered by AC control power, and is capable
of instantaneous power failure backup.
This unit incorporates the power supply for capacitor trip device as well.
« The usage of this unit concerning the 27 (UV) protective function is

shown below.

F-MPC30/6
Related prﬁucts J—

27 (UV) protective
function

AC power unit (UM2P-A1)

Remarks

27 operating time = Os,
or 27 is not used.

Unnecessary

Protection 50 (INST) &
protection 27 operate.

27 operating time < 1.0s

Necessary

Protection 27 operates.

UM2P-A1

27 operating time > 1.0s

Necessary
External capacitor required.

See Note ? of the table
shown below.

* This unit incorporates the power supply for capacitor trip device
(capacitance 1500uF) used for circuit breaker in addition to the one for

F-MPC’s control circuit.

+ One multifunctional digital relay can be connected to this one AC power

unit.

MW Specifications

ltem

Specifications

Type

UM2P-A1

Input voltage

Rated voltage 100V AC

Allowable voltage tolerance 85 to 125V AC

Output voltage

Control power for multifunctional digital relay 80 to 143V DC (at control power 85 to 125V AC)

Power supply for capacitor trip device 80 to 175V DC (at input control power ON)

Output current

Control power for multifunctional digital relay: 0.15A (MPC60B control power capacity + Di input current) at 110V DC
Power supply for capacitor trip device: C = 1500uF
Only one AC power unit can be connected to one F-MPC60B/50.

Power failure compensation
time

(Allowable instantaneous
power failure duration)

Control power for multifunctional digital relay: 1s or more

(Protective relay is operable for 1s after power failure occurrence)

Power supply for capacitor trip device: Charging voltage 75V DC or more after 30s elapses upon power failure
occurrence at 60V AC.

Ambient temperature

-10 to +60°C (no icing or no condensation)

Inrush current

15A or less, 4.5mA or less (100V AC 50Hz)

Display

LED (Capacitor charging level indication of capacitor trip device)

Insulation resistance

10MQ or more (500V DC) between electric circuits and ground, and between electric circuits

Withstand voltage

2kV AC 1 minute between electric circuits and ground, and between electric circuits ™

Lightning impulse withstand
voltage

1.2/50pus 4.5kV between electric circuits and ground

Control power voltage

85 to 125V AC

Note: "' “Between electric circuits” means “between @ - @ connected together and ® - @ - ® - ® connected together.”
2 As the power failure compensation time is 1s, if UV (undervoltage) relay function is enabled and 1s or more of the operating time is set with a power receiving
unit only, the UV relay cannot operate with this AC power unit only upon power failure occurrence.
If the UV relay operating time has to be set to 1s or more, use an external capacitor (not supplied, 200V DC or more of withstand voltage) to connect to the
multifunctional digital relay’s control output section of this unit, referring to the table below.
3 For the input power to UM2P-A1, supply 100V AC from the CB primary side.
In case the power is supplied from the secondary side, the UM2P-A1 is in power failure state upon CB open so that F-MPC cannot indicate the fault state.

Protection 27 (UV) External capacitor Example of capacitor

operating time capacitance

1.2t0 2.0s 1500uF LNT2D152MSM, NICHICON
CORPORATION-made

2.21t05.0s 6800puF LNT2D682MSM, NICHICON
CORPORATION-made

6.0s or more 1600 x t (UF) t: Protection 27 operating time (setting value)
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B Overview of devices combined

‘ 100V AC
DS
D] -yt
%E—J - o @

@ ® ® ®
CB © +| C*2
o L { % -
O—External
trip
Teminal bocks 1+ @ (5] 2 1
3
O_
[Control power]
Trip output =

Multifunctional digital relay
*1 Correspondent terminal number

F-MPC50 | F-MPC60B
[A) 19 29
® 20 30

"2 The power cut guarantee time of this power unit UM2P-A1 is 1 second. Therefore, the protection 27(Under Voltage)" cannot normally operate in power cut when it is
set at exceeding 1 second in 27(Under Voltage) operation time.
Connect when the operating time of 27(under voltage) is 1seconds or more. "condenser the withstand voltage is over 200VDC" to "the control output part of the
multifunctional relay: F-MPC", referring to the fallowing table, Note that the condenser is not included in the accessories and should be prepared by customers.

Operating time of Capacity Example of condenser

27(UV)

1.2st0 2.0s 1500uF LNT2D152MSM, NICHICON
CORPORATION-made

2.2st05.0s 6800uF LNT2D682MSM, NICHICON
CORPORATION-made

6.0s or more 1600uF x t (UF) t: operating time of 27(UV)

B Dimensions, mm

. Panel cutting
144s Terminal screw e —
q. (M3.5) 138 +0.5 sq.

=r——-| Flush mounting
= bracket

Flush mounting
screw
(M3.5)

. o]
° [9]

e — (ojoJojojolojolojo)

84.3

155 97.8 137sq.
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Related products

Arrester for network circuit CN227-RS42

M Features

Protects devices in network circuit from lightning

surge.

« Communications network RS-485 compliant

+ High protective performance against lightning surge, designed
best suited for your application

+ CN227-RS42
Slim in 22.5mm width, European terminal block.
Two-wire system (RS42), minimized signal loss, high surge
immunity (10kA 8/20uF), and long service life.

M Specifications H Internal wiring diagram
Type CN227-RS42
Application RS-485, T-Link (for PLC) 1 A
2-wire system O O
Rated voltage (Uc) |60V DC N O O ouT
Transmission . Up to 2MHz DC (Surge incoming side) O4 D o (Protected side)
frequency bandwidth O 0
Clamping | Between | 25V or less CTETTTTTTTT s
voltage lines (E)FG) O Ol (FG)(E)
To 400V or less (SG) 0% s ° +=0 (SG)
- 0 |01 |[anrrgmnmg|| 20 0
Discharging 10kA 8 nt-ightning H
capability (8/20us) (E)FG) |O element O (FG)(E)
Environmental Ambient temperature: -10 to +60 °C
condition Relative humidity: 90% or less (No
condensation)
Interface Screw terminal connection type
Connectable wire size (Solid wire: 0.5 to 1.5mm
dia., twisted wire: 0.5 to 2.5mm?)
B Dimensions, mm H External wiring B Grounded wiring
19 o 20 Device side CN227-RS42 Protected device Protected device
I DA DB
NSNS SIS
© —|/ ‘ 35mm wide
N [ rail SISISIS
/ Se Signal
ABCD igna
o 0866 __wire_|
8 i
J= PROTECT
J
< RS42 0906
NINIINIY | NI
NINIINIY _|\_‘_|\ | SURGE FG FG
! Grounded
L — .
70 U ???? wire
22.5 72.5 NS Shortest Shortest
wiring wiring
To the grounding terminal of switchboard.
DA DB

Surge incoming side
RS42 signal wire
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F-MPCO04 Integrated power monitoring unit

B Features

* A single unit can be applied to multiple power distribution
systems.
Provided with communication interface as standard
economically realizing management for each facility and
instrument.

+ Easy post-attachment to existing switchboards
Split CTs are available for easy installation to existing
switchboards.

+ Realizes in-depth power management.

Integrated power monltorlng unit

F-MPC04
Monitoring unit

CT-BOX '

Measurement, preventive maintenance, maintenance, UMO1-ARA4E UMO1X
electrical quality, and other circuit information can be
managed and transmitted to host, contributing to energy
saving and laborsaving.
+ Also enables measurement of harmonic current.
Can measure the 3rd, 5th, 7th orders, and total harmonic
currents.
* Monitoring of insulation degradation and preventive
maintenance through measurement of leakage current
Degradation tendency diagnosis by trend data and preventive
maintenance by 2-stage output of leakage pre-alarm/leakage
relay are possible.
B Type numbers
UMO1-A RA 4 E
F-MPCO04 basic type T T Name plate character classification
(with kWh pulse output) E: English
Communication interface VT input type
R: RS-485 4: 2VT-based product
H Models
Product name Specification Type
Integrated power monitoring unit (main | Based on RS-485, 2VT UMO1-ARA4E
unit) Based on T link, 2VT UMO1-ATA4E
CT-BOX For CT secondary current 5A UMO1X-5
For CT secondary current 1A UMO1X-1
For CT secondary current 7.34 mA UMO01X-0
Notes: *' Refer to the following tables for terminal relays, terminal boards with connector, and relay connector terminal boards.
*2 Refer to the following tables for combinations of current sensors, CT-BOXes, and units.
+ Applicable CT
Product name Specification Type Remarks cT CT secondary | Applicable CT- | Applicable integrated
Terminal relay For 5 circuits RS16-DE04H Refer to page 61. current BOX power monitoring
Cable with connector | Length 1m/2m/3m AUX014-20[] unit
Split CT 7.34 [mA] UMO1X-0 UMO1-ARA4EHO
Rela_y connector kWh pulse output AU-CW21B-04 Refer to page 62. Type: CC2D81-0057 UMO1-ATA4EHO
terminal board
Split CT 11[A] UMO1X-1 UMO1-ARA4E
Applicable circuit Number of measurement feeders Type: CCoNLL L LT T UMO1-ATA4E
- Type: CC2D[ [ H T 1 1]
3-phase 3-wire Up to 10 feeders
General-purpose CT XX/1A 1[A]
1-phase 2-wire
General-purpose CT XX/5A 5[A] UMO1X-5
1-phase 3-wire
3-phase 4-wire Up to 6 feeders
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F-IVIPC(T4'!EI‘I'!F
rated power monltormg uni!
F-MPC04

B System configuration

Low 6kV F-MPCO4 [ system controller |
voltage | 1R
220/440V .
RS-232C
MCCB RS'485 -
l -—- —-—Lk
0; i
Voltage signal
MCCB MCCB [+ -
with ZCT with ZCT f Cable with
10 units max. connector Relay connector terminal board

(kWh pulse output relay terminal)

CT { CTH
XX/5A, 1A

(Current,
leakage '
current signal),

1
1
1
1
1
1
1
For 5 circuits :
1
1
1
1
1
1

Terminal relay

RS16-DE04H Pre-alarm, Ieakage current

breaking output

¢ Terminal relay

F-MPC04P

* Combination compact split CTs for CT secondary (5A)
are also available.

* High-voltage circuits can be measured when used
together with VT.

CT
Split CT dedicated
for 400A, 200A,
and 50A

B Example of combined application
With a combination of low-voltage power distribution systems, a system of leakage current measurement, leakage pre-alarm, and
leakage current breaking can easily be constructed.

F-MPC04
200VAC (three-phase three-wire)

MCCB with ZCT

®) Q)

MCCB

A AC220V

X1 }_ X2 (Refer to page 61 for details.)
L
"_r
N
N Terminal relay terminal arrangements \
COM COM

Zero-phase CT l

(Refer to ]

page 60 for I

details.)

CT-BOX
] o 0O UMO1X
u v w u v w
Combination of MCCB MCCB with zero-phase CT |
and zero-phase CT
Power relay
lo | lo |
@ indicates a voltage-tripping device. Tri | Pre-al Pre-al
rip re-alarm re-alarm
U Ground-fault current Load current )

47



5 A T R il mn_
-
.-" - AT ey v el R T it = _______.F.___
F-MPCO4 seru!!"' . s
< " i T e i A T
B Specifications
» General specifications
Iltem Specification
Rating Rated frequency 50 or 60Hz (Select at initial setup.)
Rated voltage Applicable to both 110V and 220VAC, 110VAC for use with VT secondary
Rated current Conforms to CT-BOX specifications (5A, 1A, 7.34 mA in CT secondary, power consumption: 0.1VAmax., excluding power loss in external cable resistance)
Zero-phase CT EW type or MCCB output with ZCT (FUJI Electric model)

Control power supply

85 to 264VAC (with dedicated control power supply terminals)

Inrush current

18A max., 3 ms max. (100VAC 50Hz)
36A max., 3 ms max. (200VAC 50Hz)

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

Ambient temperature

Operating: -10 to +55°C (without freezing or condensation)

Storage temperature

Storage: -20 to +70°C (without freezing or condensation)

Relative humidity

20 to 90%RH (without condensation)

Atmosphere

Free from corrosive gases and excessive dusts or particles

Alarm and shutdown outputs

Allowable continuous output current: 1A max.

Make and break current: 250VAC 5A, 30VDC 5A max.

Terminal relay RS16-DE04H output

Insulation resistance

10MQ or more between collective circuit and ground
5MQ or more between circuits, between contacts

Dielectric strength to commercial frequency

2000VAC for one minute between collective circuit and ground, excluding signal circuits

Dielectric strength to lightning impulse

4.5kV (1.2 x 50us) between collective circuit and ground, excluding signal circuits

Instantaneous overload strength

20 times the rated current for 0.5s x 9 times, for 2s once

Shock resistance

JIS C 60068-2-27 Half sine wave 300m/s? x 3 times in each of X, Y, and Z directions

Noise immunity

1 to 1.5MHz damped vibration waveform with 2.5 to 3kV peak voltage (2s)
1ns x 1us 1.5kV square wave applied for 10 minutes

Vibration resistance

JIS C 60068-2-6 10 to 58Hz: single amplitude of 0.075mm, 58 to 150Hz: constant acceleration of 10 m/s?
8 minutes x 10 cycles in each of X, Y, and Z directions

Electrostatic noise resistance

Mounting steel panel surface (metal contact): +8kV, front panel surface (non-metal non-contact): +15kV

Allowable instantaneous power failure time

20ms (operation continued) excluding display

Mass Main unit 1,000g
CT-BOX 300g/unit
Terminal relay 200g/unit

Note : *' The above values apply to a combination of the integrated power monitoring unit with CT-BOXes and terminal relays.

» Measurement and display specifications

Measurement item

Effective measurement range

Main unit display | Communication data

Accuracy (%) *!

Remarks

Current 0, 1 to 150% of CT secondary rating 4 digits +2.5% FS Displays "0.00" for about 1.0% or less.
Voltage 20 to 264VAC at VT secondary ** +2.5% FS Dedicated power supply terminal is
3-phase 3-wire: 242V max. provided.
3-phase 4-wire (phase voltage): 264V max.
3-phase 4-wire (line voltage): V3 x 264V
Zero-phase current | 0,50 to 1,200 mA +20% FS Displays "0" for 50 mA or less.
Active power Transformer with secondary conversion 0 Signed 4 digits +2.5% FS Dual power meter method, Measures (Ir, It, Vuv,
to +2.0kw Vvw) with 0.4% of rated current or more.
Reactive power Transformer with secondary conversion 0 to +2.0kvar +2.5% FS Dual power meter method
Power factor Lead 0% to 100%, Lag 0% Signed 3 digits | Signed 4 digits | +5% (90° phase-angle conversion)
0.0o 0.000
Active power Positive active electric energy 0 to 99,999 5 digits 4 digits JIS ordinary class or equivalent **
energy Negative active electric energy 0 to 99,999
Reactive power Positive reactive electric energy 0 to 9,999 None 4 digits JIS ordinary class or equivalent
energy Negative reactive electric energy 0 to 9,999 Note: No display on main unit
Min voltage 85 to 264VAC at VT secondary of each phase 4 digits +2.5% FS
Max voltage 85 to 264VAC at VT secondary of max phase +2.5% FS
Harmonic 3rd, 5th: 0, 1 to 150% of CT secondary rating +2.5% FS Current: r phase, t phase
current 7th: 0, 1 to 150% of CT secondary rating (7th: £5.0% FS) 3rd, 5th, and 7th orders, and total

Total: Total of 3rd, 5th and 7th

Notes: *! The measurement accuracy includes errors of CT-BOX and ZCT but does not include errors of combination VTs and CTs.
*2 Current, voltage, and power performance characteristics conform to JIS C 1102 (indicating electrical instruments). Measurement indication values are moving average indication values

of about 4s (for current) or about 1s (for voltage).

For the electric energy, sampling and integration is performed at intervals of about 0.7s. Since intermittence load, such as a welding machine, may not be measured, the single-circuit
F-MPCO04S (refer to page 54) is recommended.

*3 The numerical values in the table indicate the line voltage of a three-phase three-wire circuit and the phase voltage of a three-phase four-wire circuit.

When a three-phase four-wire circuit is applied, select voltage display (phase voltage display or line voltage display) from the settings above.

** The "+" sign is used for display of "power selling/purchase" in electrical measurement and display of "LEAD/LAG" in power factor measurement (a blank for positive values). The "+" sign

has the following meaning for each measurement item.

Electric power Power

ellin

purchase

90" (cos¢p=0) « Active power: kW

LAG

180° (cosp=1)

LEAD

48

-kW kW
-kvar | -kvar
cosdp
-kW
kvar kvar
-Cosd

+ Reactive poweer: kvar

—cosd)

LAG « Power factor: COS¢

cosg, +LEAD —:LAG

+: Power purchase (Consumed electric power)
LEAD —: Electric power selling (Inverse electric power flow)

0° (cos¢=1) —: Lagging current by reactive volt-ampere meter method

i
i
i
i
|
i
+: Lagging current by reactive volt-ampere meter method }
i
x: "LEAD/LAG” reverses with electric power selling/purchase. |

i

i

i

270° (cos¢=0)



* Demand measurement

. F-I
ted power monitoring unit
F-MPCO4

ltem

Specification

Current A (r, s, 1), active power, zero-
phase current lo, harmonic current,

voltage

Time limit: Select setup (common to all circuits) from 0, 1, 5, 10, 15, and 30 minutes.
Display item: 1) Demand value 2) Max demand value (past max value to reset operation)
Display and measurement range: Based on the above measurement and display specifications.

- Leakage relay specifications

Sensitivity current

Operating time

Setting Operation value Setting time | Inertia no operating time | Operating time

200/500/1,000 mA or | 50 to 100% of setup 0.1s — 100 ms or less

Lock value (No operation 0.3s 100 ms or more | 0.3s or less
for less than 50%, 0.5s 300 ms or more | 0.5s or less
operation for 100%) 1.0s 500 ms or more | 1.0s or less

Notes : *' Any combination of sensitivity current and operating time can be set.
*2 The numerical values in the table are operation specifications of trip
relay. The pre-alarm relay operates with half values of the above

operation values and the operating time is fixed to 10 seconds.
The pre-alarm relay can be used as an alarm for increased leakage

current caused by degraded cable insulation, soaking, etc.

« Communication specifications

» Accident value display

Load current pre-alarm value, pre-alarm current value of
leakage relay (automatic return), and max current value
display at breaking (display returned by reset operation)

+ kWh pulse output specifications

« Transistor open-collector output 35VDC max., 50 mA
(residual voltage when ON is 2.5V or less)

* Pulse width: 200+20ms

+ Output pulse unit: 10"kWh/pulse, n is -2 to 3 (selected
depending on the CT and VT ratios)

- Leakage relay combination ZCT

+ Used together with the wiring breaker with ZCT and zero-
phase CT (refer to page 60).

Item RS-485 *!

Standard EIA RS-485

Data exchange 1:N (this unit) polling/selecting
Transmission distance 1,000m

Number of connected stations

Up to 32 (including master station)

Address setup

01 to 99/Lock (Lock at the time of shipment)

Transmission speed

4,800/9,600/19,200 bps (19,200 bps at the time of shipment)

Data format Start bit 1 bit (fixed)
Data length 7/8 bits (selection) (7 bits at the time of shipment)
Parity bit None/even/odd (selection) (Odd at the time of shipment)
Stop bit 1 bit (fixed)

Note : *' Refer to "RS-485 Communication Application Manual (FH867)" for details on RS-485 communication protocols.

B Dimensions, mm
* Integrated power monitoring unit

144sq.

0000

00 O

15.5!7

Panel cutting
138sq. *05

Cable
connected
(83)

@jj Cable connector engaged
~

L&i

e [f

55

<t
|

155

165

* Terminal relay: See page 61.

2-M4

I
L]

e ]

35mm IEC rail

T

Mounting: Screw mounting (2-M4) or IEC/DIN rail mounting (35mm)
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Multi-circuit power monitoring unit

F-MPCO04P

F-MPCO04P Multi-circuit power monitoring unit

H Features

+ Enables measurement of multiple circuits with a single unit.
Can measure up to 12 feeders (single-phase two-wire type),
8 feeders (three-phase three-wire type), and 4 feeders (three-
phase four-wire type).
(Power distribution systems connected to one common power
rail are under measurement.)

+ Easy to be applied to existing switchboards.
Space-saving structure with easy installation to power
distribution board or lighting board allows the use as an on-
site measuring instrument for a power monitoring system
regardless of new or existing boards, enabling economical
system construction.

+ Can be used as an on-site indicating instrument.
When used together with optional display and setting units,
the unit can be used as an on-site indicating instrument.

+ Networking capability
The unit is provided with RS-485, an external interface, as
standard, making it possible to use the same communication
line as other F-MPC Series units.

B Type numbers

Measuring unit
UMO02-AR3

Display and setting unit
UMO02X-S

UMO02-AR 3
F-MPCO04P basic type Applicable circuit
2: 1-phase 2-wire, up to 12 feeders
3: 3-phase 3-wire, 1-phase 3-wire, up to 8 feeders
4: 3-phase 4-wire, up to 4 feeders
H Models
Product name Specification Type
Multi-circuit power monitoring unit 1-phase 2-wire, up to 12 feeders UMO02-AR2
3-phase 3-wire, 1-phase 3-wire, up to 8 feeders UMO02-AR3
3-phase 4-wire, up to 4 feeders UMO02-AR4
Display and setting unit - UMO02X-S
Option cable 0.5m UMO02X-C005
5m UM02X-C050

Note: *' As CTs, use dedicated type numbers CC2D81-0057, CC2D81-0506, CC2D65-2008, CC2D54-4009, CC2B65-2008, and CC2B54-4009.

Refer to page 58 for details.

General-purpose CTs (secondary rated current 5A or 1A) cannot be connected directly.
Use general-purpose CTs (secondary rated current 5A) together with type number CC2D81-0057. (Penetrate the secondary output line of general-purpose CT
to type number CC2D81-0057, and connect the secondary output of type number CC2D81-0057 with F-MPCO04P.)
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H System configuration

Display and setting unit UM02X-S

(One UM02X-S can be connected with 5 measuring units UM02-ARs.

Power distribution or lighting panel Local area communications)

(Voltage/control power) Host controler

Measuring unit
F-MPC04P
(UMO2-AR)

— Cable for UM02X-S connection
(3m, supplied ith UM02X-S)

-

\ X E ! — Cable for UM02-AR connection RS-232C
< 0.5m or 5m (sold separately)
F-MPC04P
(UM02-AR) |
¢ / E Converter
"
——X — 1
- | |
| S, = | _
F-MPCO04P | RS-485

(UM02-AR) !

Communications terminating module
(supplied with UM02X-S)

T

Dedicated split CT or
small split current sensor

Note: * The display and setting unit UM02X-S is a local area communications master and can monitor and be able to set maximum five measuring
units, UM02-ARs.
** Station address setting of measuring unit UM02-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 UM02X-S, the UM02X-S will automatically read out the address of the measuring
units connected with cables for unit connection, and communicate with hem.,
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B Specifications
» General specifications
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Item

Specification

Control power supply

100/200VAC common use (85 to 264VAC)
AR2: between terminals P1 and N, AR3: between terminals U and V
AR4: between terminals P1 and P2

Inrush current

15A, 3 ms or less (100VAC 50Hz)
30A or less, 3 ms or less (200VAC 50Hz)

Load to control power supply

20VA or less (Make selection with about 15VA for 200VAC or about 10VA for 100VAC.)

Rated input Voltage input (VT ratio)

Direct input: 100V, 200V, 400VAC (AR4 only) VT primary/secondary: 220, 440, 3.3k, 6.6k/110, 440, 220VAC *'

Current input (CT ratio)

Split CT: 5AAC, 50AAC, 200AAC, 400A (primary rating setup 10 to 7,500A) *

Ambient temperature

-10 to +55°C (without condensation or freezing)

Storage temperature

-20 to +70°C (without condensation or freezing)

Relative humidity

20 to 90%RH (without condensation)

Atomosphrere

No corrosive gases

Insulation resistance

10MQ or more between collective circuit and ground

Dielectric strength to commercial frequency

2000VAC (2,500VAC for AR4) for one minute between control power supply (collective) and ground

Dielectric strength to lightning impulse

4.5kV (1.2 x 50us) (6.0kV for AR4) between control power supply (collective) and ground

Instantaneous overload strength

Current circuit: 20 times the rated current for 0.5s x 9 times

Vibration resistance

JIS C 60068-2-6
10 to 58Hz: single amplitude of 0.075mm, 58 to 150Hz: constant acceleration of 10 m/s?
8 minutes x 10 cycles in each of X, Y, and Z directions

Allowable instantaneous power failure time

20ms (operation continued) excluding RS-485 communication

Shock resistance

JIS C 60068-2-27 Hallf sine wave 300m/s? for 11 ms x 3 times in each of X, Y, and Z directions

Noise immunity

1ns x 1us 1.5kV square wave applied for 10 minutes

Mass

Power measurement unit: Approx. 500g

Display and setting unit: Approx. 200g

Note: *' Make VT and CT ratio settings from the display and setting unit or host controller.

» Measurement specifications
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Measurement item Effective measurement range Display and setting unit | Communication data | Accuracy (*')
Current (AR4 measures N-phase When split type (200AAC, 400A) is used together: 0, In 0.4% | 4 digits 4 digits +1.5%FS
current also.) to 500A
Active power When split type (50AAC) is used together: 0, In 0.4% to 50A
- s When split type (5A) is used together: 0 to CT rating x n
Reactive power Refer to (*4) for characteristics when split type (5A) is used
Power factor together. Signed Signed +5% (90°C phase-angle
] conversion)
Active electric energy *? 5 digits 4 digits JIS ordinary class or equivalent
+2.5% when 5A split CT is used.
Max active power *® Same as above (0, 1, 5, 10, 15, or 30-minute demand time can be set) | 4 digits 4 digits +1.5% FS
Voltage In the case of AR (single-phase two- In the case of AR4 (three-phase four-wire)| None 4 digits
Min voltage value for each phase *2 | Wire) and AR3 (three-phase three-wire) | Phase-voltage display 50 to 288V
Max phase-voltage value *2 Volltage display 85 to 264V (Direct gnd VT secondary voltage
(Direct and VT secondary voltage conversion)
conversion) Line voltage display 86 to 498V
Min and max voltage values are Min and max voltage values are
calculated from average for about 0.3 s. | calculated from average for about 0.3 s.

Notes: *' The measurement accuracy does not include errors of combination CTs.
*2 The display of measurement specifications indicates the number of digits of the display setting unit and RS-485 communication data. The reactive power, min
voltage value, and max voltage value are set only as communication data, and therefore they cannot be displayed on the display and setting unit.
*3 Max active power and active electric energy can be initialized from the display and setting unit or host controller. When the VT ratio or CT ratio are changed,
they are initialed automatically.
*4 With type number CC2D81-0057, the lower limit of minute current measurement is selected through selection of 1-turn or 3-turn setup. The overview is shown
below.
Classification | Measurement/display Measurement lower limit Accuracy
range (Electric energy starting current) | cyrrent and power Electric energy
1turn 0, 2% to rating x 10 2.0% of rating * 0 to rating: +1.5% rating +2.5%
3 turns 0, 0.7% to rating 0.7% of rating * More than rating: +1.5% FS (5 to 100% of rating, load 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-MPC04S (refer
to page 51) is recommended.

Type Sampling interval/measurement display value (communication) of | Sampling and integration intervals of electric energy
current and power

UMO02-AR2 Moving average of about 0.2s/about 1.5s About 0.2s

UMO02-AR3 Moving average of about 0.2s/about 1.5s About 0.2s

UMO02-AR4 Moving average of about 0.1s/about 0.4s About 0.1s
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- Display and setting unit specifications

Item Specification Remarks

Control power No dedicated power supply required Supplied from the power measurement unit.

Power measurement unit EIA RS-485 (19,200bps fixed)

communication specifications

Number of connectable power | Five max. UMO02-AR2, AR3, AR4

measurement units

Connection cable length 23m or less (Total length between display and setting unit and all measurement

between units + Operation status display, measurement value, VT/CT setup value, units)

Display item failure Display selection with operation switch

Setup Voltage/current (CT)/demand time/pulse multiplying factor/number The measurement unit is provided with a separate RS-485 interface
of turns of CT secondary/host controller communicate mode (separate as a host controller interface.
communication interface)

Note: *' The display and setting unit is provided with the measurement unit automatic recognition function to perform initial communication for measurement unit check

when the power is turned on.
If on-site display is not necessary after making setup to the measurement unit, there is no problem on measurement unit operation even if the display and

setting unit is not used together.

+ Communicaton specifications

Item Specification

Standard EIA RS-485

Transmission mode Half duplex (2 wires)

Data exchange system 1: N (this unit) polling/selecting

Transmission distance 1,000 m (total length)

Number of connectable units 31 units max./line

Address (station) setup 01 to 99 (set with digital switch)/Lock (Lock at the time of shipment)

Transmission characters ASCII code

Transmission speed 4,800/9,600/19,200bps (selection) (19,200bps at the time of shipment)

Data format Start bit 1 bit (fixed)
Data length 7/8 bits (selection) (7 bits at the time of shipment)
Parity bit None/even/odd (selection) (Odd at the time of shipment)
Stop bit 1 bit (fixed)
BCC Even horizontal parity

Note: *' Set (change) the transmission rate using the display and setting unit. Communication specifications cannot be changed from the host controller.
Unless otherwise specified, the use of the above-mentioned default values (values at the time of shipment) is recommended.
Refer to "RS-485 Communication Application Manual (FH867)" for details on RS-485 communication protocols.

B Dimensions, mm

+ Multi-circuit power monitoring unit
Panel drilling

80 20 _ 145 5

8
35mm IEC rail TO0nu0000T

Vertical

Mouting hole 2-M4

Mounting: Screw mounting (2-M4) or IEC/DIN rail moungting (34mm)

+ Display and setting unit
Panel cutting
455q.19° R —

With mounting socket

)
RO.5 or less 2N
=1
S
o3
gl c
95 2|E

<
15 | 7 72.5 1 ol 2
48sq. f 5 %

19}
= F-MPCO4P =13
Oss g0 @, >
Oy nguaa L m— s -] ™| =
RES D: o 2@
- z] 3 =

NS

Soket (TP48X)
Screw terminal IEC/DIN: Rail and Screw mounting (common)
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F-MPC04S

F-MPC04S Single-circuit power monitoring unit

W Features

+ Diverse output functions which best suit preventive
maintenance can be selected.
Power alarm/current pre-alarm output, electric energy pulse
signal.
Leakage alarm and leakage pre-alarm output (only for types
with leakage current measuring function)

« Can measure inrush current (rms value) of a welding
machine, etc.
Samples all voltage and current cycles at high speeds and
performs calculation.

« Compact design allows the unit to be installed almost
anywhere.
Space-saving structure allows easy installation.
Suitable for monitoring on a facility, section, and floor basis.

* Networking capability
The unit is provided with RS-485, an external interface, as
standard.
Constant monitoring of insulation degradation through
leakage current measurement (only for types with leakage
current measuring function).
Can measure leakage current (lo» rms value) containing only
commercial frequency components in addition to leakage
current (lo rms value) containing harmonics.
Can check mixing of harmonics and make measurement
and alarm output without being affected by harmonics.

B Models

Monitoring unit
UMO03-ARA3G

CE M

Product name Specification

Type

Single-circuit monitoring unit Without leakage current measurement function

UMO03-ARA3

With leakage current measurement function

UMO03-ARA3G

Note: *'As CTs, use type numbers CC2D81-0057, CC2D81-0506, CC2D65-2008, CC2D54-4009, CC2B65-2008, and CC2B54-4009. Refer to page 58.
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 UM03-ARA3.

H System configuration

Converter

RS-232C ] RS-485

Single-circuit power monitoring unit

L
TR

\/

]

Facility (machine tool image)

For monitoring of leakage current in - g:—r
ground wire of CT secondary
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H Rated input

F-MPC04S

Voltage input (VT ratio)

Direct input 100VAC/200VAC Use VT when input exceeds 264V.

Primary:

Any combination of VT primary and VT secondary, selected through setup.

210, 220, 380, 440, 460, 3.3k, 4.16k, 6.6k, 11k, 13.8k, 15k, 22k, 33kVAC

Secondary: 100, 110, 120VAC

Current input (CT ratio)

Combination of general-purpose CT (xxx/5A) and compact split CT (CC2D81-0057) *'
CT primary rated current is selected from 10A to 7500A through setup.

Combination with dedicated CT is selected from 5A, 50A, 200A, 400AAC through setup.

Leakage current input

Select (1

) EW type ZCT or (2) MCCB with ZCT.

Note: *' The measurement accuracy does not include errors of CT or ZCT.

M Specifications
® General specifications

ltem

Specification

Number of measurement circuits

1 circuit 3-phase 3-wire: 2CT, 1-phase 3-wire: 2CT, 1-phase 2-wire: 1CT

Control power supply

100 to 200VAC (85 to 264VAC)
50/60Hz (45 to 66Hz)

Inrush current

15A or less, 3 ms or less (110VAC 50Hz)
30A or less, 3 ms or less (220VAC 50Hz)

Power consumption

Approx. 7VA (220VAC:00), approx. 5VA (110VAC)

VT consumption load

Approx. 0.2VA

Continuous Currentinput circuit | 1.1 times the maximum scale (1.5 times the rated current) for 2 hours
overload strength | yoltage input circuit | 291VAC (264VAC x 1.1) 2 hours

Short-time Currentinput circuit | 20 times the maximum scale (1.5 times the rated current) for 0.5s x 9 times
overload strength | yoltage input circuit | Twice the maximum scale (264VAC) for 0.5s x 9 times

Vibration resistance

10 to 58Hz: Single amplitude of 0.075mm
58 to 150Hz: constant acceleration of 10 m/s?, 8 minute x 10 cycles in each of X, Y, and Z directions

Shock resistance

Sine wave 300 m/s? twice in each of the X, Y, and Z directions

Dielectric strength/insulation

2kV/10MQ or more between control power supply terminal (collective) (terminal Nos. 8 and 9) and other terminal (collective)

-~

resistance (500VDC megger)

2kV/10MQ or more between measurement input terminal (collective) (terminal Nos. 5 to 7) and other terminal (collective)

N

2kV/10MQ ore more between alarm output terminal (collective) (terminal Nos. 1 to 4) and other terminal (collective)

500V/10MQ or more between power pulse output terminal (collective

-

(terminal Nos. 11 and 12) and other terminal (collective)

Ambient temperature

-10 to +55°C

Storage temperature

-20 to +70°C

Relative humidity

20 to 90%RH (without condensation)

Atmosphere

No corrosive gases, no excessive dust

Grounding

Type D ground (100Q or less)

Allowable instantaneous power failure time

20ms (operation continued)

Altitude

2,000 m or lower

Mass

Approx. 400g (main unit only, CT not included)

e Measurement specifications

Measurement item

Effective measurement range Display | Accuracy *'

Current (R/S/T display)
Demand current
Max demand value

+1.5% FS
However, S-phase current +2.5%FS

When combination CT (200VAC) is used together: 0, In
0.4% (0.8A) to 300A
When combination CT (400VAC) is used together: 0, In

4 digits

Demand value of total harmonic current
Max demand value **

Active power (+ display)
Demand power
Max demand value

Reactive power (+)

Power factor (+)

0.4% (1.6A) to 600A 4 digits | +2.5% FS
When combination CT (5A) is used together:
(1) 0, In 0.4% (0.2A) to 50A — -
(2) 0to CT rating x 1.5 4 digits | £1.5% FS
(CT secondary conversion 7.5A) (Max display range
to -9,999A) —
4 digits | +3% FS
The demand time is 0, 1 to 15 min (in 1-min steps), 30 3 digits | +5% (90°C phase-angle conversion)

Active electric energy (positive power only)

min can be set.) JIS ordinary class or equivalent (power factor

0.510 1.0 to -0.5)

5 digits

Reactive electric energy (+ absolute value added) 5 digits | +5%

Voltage Input voltage conversion 60 to 264VAC 4 digits | +1.5% FS, +2.5% FS for Vv-w voltage
Frequency ** 45 to 66Hz 3 digits |+0.5% FS

Leakage current (lo/lo) max demand value ** | 0, 10 to 1,000mA 4 digits | +2.5% FS

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.

** Measurement of leakage current

is possible only with UM03-ARAS3G.
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Iltem UMO03-ARA3 UMO03-ARA3G Specification
Power (Wh) pulse output O O Transistor open-collector output 35VDC 100 mA
Alarm Current pre-alarm (OCA) *' O O Relay output 250VAC 1A (continuous allowable current)
output Power alarm *'
Leakage pre-alarm (OCGA) None O
Leakage alarm (OCG) None O

Note: *' Select either the current pre-alarm output or the power alarm output through setup.

(1) Power pulse output

Iltem

Specification

Output specification

35VDC 100 mA (Residual voltage when ON 2.5V or less)

Output pulse width

100ms+20ms

Output interval

200 ms or more

Pulse multiplying factor

10"kWh/pulse (n = -3 to 2 setup)

(2) Alarm output

Iltem Setup range Accuracy
Operation value Time Operation value Time
Current pre-alarm (OCA) *' 1: 20 to 120% of rated value Depends on the demand | +5% +10%

Lock (in 5% steps)

Power alarm *'

0 to 9,999kWh (in 1-kWh steps)

time setting.

(However, rated min+
1.5%)

Leakage alarm (OCG)
(l, operation)

Operation current
100, 200, 500mA, Lock

0.1,0.3,0.5, 1.0s

75% of setup value +5%

75% of setup value +
5% (min +25ms)

Leakage pre-alarm (OCGA)

50+5mA
100 to 500 mA (in 50mA steps), Lock

0.1,0.3,0.5,1.0, 10s
or demand time **

+5% unless left is
described

+5%

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 lo, (leakage current only with fundamental wave).

e Communication specifications

ltem

Specification

Setting at the time of shipment

Standard

EIA RS-485

Transmission mode

Half duplex (2-wire)

Data exchange system

1: N (this unit) polling/selecting

Transmission distance

1,000m (total length)

No. of connectable units 31 max./line —
Address (station No.) 1 to 99 (setup) Without station number setup
Transmission characters ASCII code —
Transmission speed 4,800/9,600/19,200bps (selection 19,200bps
Data format Start bit 1 bit (fixed) —
Data length 718 bits (selection) 7bit
Parity bit None/even/odd (selection) Odd
Stop bit 1 bit (fixed) —
BCC Even horizontal parity —
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H Front panel

POWER

Measurement mode display LEDs

DEMAND HIST SET TEST

BBHBH

Measurement value, setting display
" (7-segment LED) 5 digits

} Display element, unit display

Selection switches

H Dimensions, mm

107

\
lErrrEEEEEE]

l
12 \ 102

Jit power monltorlm
F-MPC04S

+ Terminal arrangements

ocA W?ﬂ hOUf} Power pulse output
OCGA puise terminals
Alarm output terminals
0CG 437 i3—DXxA
COM (4d—DobxB } RS-485 communication
terminals
u—5 i5—saG
Measurement voltage v {@
input terminals Measurement current
w—@) COM-| input terminals

Control power input {100 240lAC
terminals L©
Leakage current
/E® z¢1 J input terminals
FG

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

Panel cutting and recommended
mounting intervals

0

92 +0.8

120 min.

Bracket for panel mounting
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Related products

Current transformers

B Features

« Since split CT can be mounted without removing existing
cables, the CT best suits electric energy measurement and

monitoring of existing circuits.

. = —
i —————_—

A N

* For electric energy measurement and monitoring of new CC2D54, 74 CC2D65
circuits, through type CTs are available as a low-price
version.
B Specifications
+ CTs are dedicated CTs. General-purpose CTs (secondary
rated current 5A or 1A) cannot directly be connected because CC2B54, 65 CC2C76
there is a risk of damage.
CT for F-MPCO04P (type number UM02), and F-MPC04S (type number UM03)
Model Compact split Square split Toroidal
Type CC2D81-0057 CC2D81-0506 CC2D65-2008 CC2D54-4009 CC2B65-2008 CC2B54-4009
Dimesions Fig.1 Fig.1 Fig.2 Fig.3 Fig.4 Fig.5
Rated primary current | 5A 50A 200A 400A 200A 400A
Linear output limit Depends on the measurement range of the main unit.
Rated secondary current | 7.34mA [73.4mA 66.67mA 133.33mA 66.67mA 133.33mA
Through hole diameter | 10 024 036 024 236
Rated frequency 50 to 60Hz 50 to 60Hz
Overcurrent strength | 10In continuous [ 1.0In continuous [ 1.0In continuous
Ratio error +1%/In +1.5%/0.2In
Phase difference 150'+90"/In, 180'+120'/0.2In +60'/In, +90'/0.2In
Rated burden 0.2693mVA (5Q) load resistance) 44.4mVA (10Q 0.18VA (10Q 44.4mVA (load resistance | 177.8mVA (load

load resistance) | load resistance) | of 10Q or less)

resistance of 10Q or less)

Insulation resistance

500VDC/100MQ or more

(between sensor core and output lead wire)

500VDC/100MQ or more (between
through hole and output lead wire)

500VDC/100MQ or more (between
through hole and output terminal)

Dielectric strength

2000VAC/min

(between sensor core and output lead wire)

2,500VAC/min (between through
hole and output lead wire)

2,500VAC/min (between through
hole and output terminal)

Output protection

3Vp buit-in clamp | +3Vp built-in -
diode clamp diode

Operating conditions

-20 to 50°C, 80%RH or lower (No condensation)

-20 to 50°C, 80%RH or lower (No condensation)

Split portion securing method

Clamp

Clamp [-

Mounting method Hanger Hanger
Connection Heat-resistant IV cable 0.3mm" x 1,000mm Heat-resistant IV cable AWG18, 1,000mm PVC cable 0.3mm?x 1,000 mm | M3 screw terminal
Mass 459 200g | 3009 60g 180g
CT for F-MPCO04 (type number UMO01)
Model Compact split Square split Toroidal split
Type CC2D81-0057 CC2D74-1001 | CC2D74-2001 |CC2D74-4001 |[CC2C76-8001 |CC2C76-12X1
Dimesions Fig.1 Fig.3 Fig.6
Rated primary current | 5A 100A [ 200A [ 400A 800A [ 1,200A
Linear output limit Depends on the measurement range of the main unit.
Rated secondary current | 7.34mA 1A
Through hole diameter | 210 236 [ @60
Rated frequency 50 to 60Hz
Overcurrent strength | 10In continuous [ 1.0In continuous
Ratio error +1%/In £1.5%/0.2In +1%/In +1.5%/0.2In +3%/0.05In
Phase difference 2.5°+90'In, 3°+120'/0.2In 90+90'In | 60+60In [ +80"In +80"In, +100'/0.2In
Rated burden 0.2693mVA (5Q load resistance) 0.5VA (0.5Q) load resistance)
Insulation resistance | 500VDC/100MQ or more 500VDC/100MQ or more 500VDC/100MQ or more (between

(between sensor core and output lead wire)

(between sensor core and output lead wire)

through hole and output)

Dielectric strength

2000VAC/min
(between sensor core and output lead wire)

2000VAC/min
(between sensor core and output lead wire)

2500VAC/min (between through
hole and output)

Output protection

+1.4Vp with built-in clamp diode

Operating conditions

-20 to 50°C, 80%RH or lower (No condensation)

-20 to 50°C, 80%RH or lower (No condensation)

Split portion securing method

Clamp

Clamp

Mounting method Hanger Hanger

Connection Heat-resistant IV cable 0.3mm? x 1,000mm Heat-resistant IV cable AWG18, 1,000mm Vinyl cabtire cable 0.75mm? x 1,000mm 2-core
Mass 45¢g 300 5009

Combination CT-BOX | UMO1X-0 UMO01X-1 UMO01X-1

Note: + Type number CC2D81-0057 is used as a single unit or, if there are existing general-purpose CTs (10A to 7500A/5A), used together with the secondary wire.
Select the CT primary rated current from 10 to 7500A through setup.
« To cope with extension of CT output wire, CT with connector and relay cable are available.
« For CTs without build-in output protection diode, be sure to draw a primary current after connecting a rated load. Drawing a primary current without connecting
the rated load is dangerous because high voltage appears at the output terminal.
» CT-BOX to be used together with general-purpose CT (10 to 7500A/5A) is the UM01X-5.
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B Dimensions, mm

Fig1 CC2D81
26 1 23 1
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Related products

Zero-phase current transformers
W Features

+ Combining with F-MPCO04 or F-MPCO04S allows you to

measure leakage current.

® Specifications

Model (for low voltage) Rated current | Through hole| Through wire Case color Mass
Type Ordering code | [A] dia. [o] 1-phase 2-wire | 1-phase 3-wire, 3-phase 3-wire | 3-phase 4-wire [kg]
Round hole | EW-ZB-30M05 | EWOP30K 50 30 IV 14mm? IV 8mm? IV 8mm? Black (phenol) 0.22
through-type | EW-ZB-30M1 | EWOP30L 100 30 IV 60mm? IV 50mm? IV 38mm? Black (phenol) 0.32
EW-ZB-58M2 | EWOP58 200 58 IV 125mm? IV 100mm? IV 80mm? Black (phenol) 0.6
EW-Z70A4 EWOP70A4 400 70 IV 400mm? IV 325mm? IV 250mm? Black (phenol) 1.1
EW-Z70A6 EWOP70A6 600 70 IV 400mm? IV 325mm? IV 250mm? Black (phenol) 1.1
EW-Z90 EWO0P90 800 90 IV 500mm? IV 500mm? IV 500mm? Black (phenol) 3.1
EW-Z115 EWOP115 1,200 115 - - - Gray (epoxy) 4.8
EW-Z160 EWOP160 2,000 160 — - - Gray (epoxy) 10
EW-Z250 EWO0P250 3,000 250 - - - Gray (epoxy) 28.5
Split EW-ZD30 EWO0D30 100 30 IV 60mm? IV 50mm? IV 38mm? Black (phenol) 0.55
through-type | EW-zD45 EWO0D45 200 45 IV 125mm? IV 100mm? IV 80mm? Black (phenol) 0.89
EW-ZD65 EWO0D65 400 65 IV 325mm? IV 250mm? IV 200mm? Black (phenol) 1.15
Model (for low voltage) Rated current | Through hole| Through wire Case color Mass
[A] dia. [o] 3-phase 3-wire 3-phase 4-wire [kal
With EW-Z3B40 EW3Z40 400 70 5x40mm — Black (phenol) 2.8
conductors, | EW-Z3B50 EW3Z50 500 70 6x40mm - Black (phenol) 3.1
3-pole EW-Z3B60 EW3Z60 600 90 6x50mm - Black (phenol) 7.6
EW-Z3B80 EW3Z80 800 90 8x50mm - Black (phenol) 8.8
EW-Z3B100 EW3Z100 1,000 90 12x50mm - Black (phenol) 11.5
EW-Z3B120 EW3Zz120 1,200 115 10x75mm — Gray (epoxy) 15.2
EW-Z3B160 EW3Z160 1,600 160 12x100mm - Gray (epoxy) 30.5
EW-Z3B200 EW3Z200 2,000 160 6x100mmx2 - Gray (epoxy) 30.5
EW-Z3B300 EW3Z300 3,000 250 8x150mmx2 - Gray (epoxy) 68.6
With EW-Z4B40 EW4Z40 400 90 5x40mm Black (phenol) 6.4
conductors, | EW-Z4B50 EW4Z50 500 90 - 6x40mm Black (phenol) 6.9
4-pole EW-Z4B60 EW4Z60 600 90 - 6x50mm Black (phenol) 11.5
EW-Z4B80 EW4Z80 800 90 - 8x50mm Black (phenol) 141
EW-Z4B100 EW4Z100 1,000 115 - 12x50mm Gray (epoxy) 15.5
EW-Z4B120 EW4Z120 1,200 115 - 10x75mm Gray (epoxy) 24.9
EW-Z4B160 EW4Z160 1,600 160 - 12x100mm Gray (epoxy) 36.4
EW-Z4B200 EW4Z200 2,000 160 - 6x100mmx2 Gray (epoxy) 36.4
EW-Z4B300 EW42Z300 3,000 250 - 8x150mmx2 Gray (epoxy) 80.3

Note: Twist the ZCT secondary wires (normaly once every 50mm) and separate the wires from power line.
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Terminal relay, cable with connector

M Features

» Enables current pre-alarm, leakage pre-alarm, and leakage
breaking outputs when used together with a F-MPCO04.

H Models
Product name Specification Type Ordering code
Terminal relay For 5 circuits RS16-DE04H RS16-DE04H
Cable with connector im AUX014-201 LP914-201
(For CT-BOX/terminal relay/relay 2m AUX014-202 LP914-202
connector terminal board) 3m AUX014-203 LP914-203

H Specifications

ltem Performance

Operating time 10 ms or less

Recovery time 10 ms or less

Vibration | Malfunction 10 to 55Hz, double amplitude of 1.0mm (0.61 N max.)

resistance | Durability 10 to 55Hz, double amplitude of 1.0mm (0.61 N max.)
3times in each of the X, Y, and Z directions, 18 times in total

Shock Malfunction 100m/s?

resistance | Durability 200m/s?, 2 hours in each of the X, Y, and Z
directions, 6 hours in total

H Terminal arrangements

A 220V AC

COM

COM

Operating temperature

-25 to +55°C (without condensation or freezing)

Operating humidity

35 to 85%RH

Terminal screw size

M3

External connection tightening torque

0.5 10 0.7 N-m (approx. 5 to 7 kgf-cm)

Attachment method

Rail mounting (Screw mounting is also possible.)

Pre-alarm

Pre-alarm

Leakage current

Three-phase three-wire (303W)
@: lo trip(No.1 or 6)

Load current

Three-phase four-wire (3g4W)
loTrip(No.1 or 4)

Applicable round shaped solderless terminal | R1.25 to 3 (maximum width of 6mm) ®: loTrip(N0-2 or7) lo Tr?p(No.Q or 5)
Connectable wire Max. o1.4 g lo Trip(No.3 or 8) lo Trip(No.3 or 6)
LED display color Operation color: Red @ : :2 I::gng g: z; Zz: ::2
= = Pgwer supply display: Green @ : lo pre-alarm(No.1 or 6) lo pre-alarm(No.1 or 4)
Coil surge absorption element Dloc_je (8) : lo pre-alarm(No.2 or 7) lo pre-alarm(No.2 or 5)
No. of attachments/detachments | 50 times (7) : lo pre-alarm(No.3 or 8) lo pre-alarm(No.3 or 6)
Insulation resistance (initial value) | 100MQ or more (with a 500VDC megger) (8) : lo pre-alarm(No.4 or 9) Not use
Dielectric | between contact coils 2,000VAC for 1 minute (9): lo pre-alarm(No.5 or 0) Not use
strength | between homopolar contacts | 1,000VAC for 1 minute (®: 1 pre-alarm(No.1 or 6) I pre-alarm(No.1 or 4)
between heteropolar contacts | 2,000VAC for 1 minute (B): I pre-alarm(No.2 or 7) I pre-alarm(No.2 or 5)
between heteropolar cals | 500VAC for 1 minute 8 : : p’e'a:a’mfzo-i or g; 'Np'te'a'a’m("‘oa or 6)
. | pre-alarm(No.4 or ot use
Mass 2009 @ : | pre-alarm(No.5 or 0) Not use
. . @ : Not use Not use
H Dimensions, mm 50
(42.5) -
(39) Pannel drilling
37
33
— —
. B
L
H - - - - 1T ™
- s <t
BEEeEE q i @ }
1
35mm 2-04.2
IEC rail 14.8 (M3-M4 screw hole for screw mounting) 4.2

91

Mounting method: Screw mounting or mounting
by IEC/DIN standard rail (35mm width)
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Connector termial block
H Features
» Enables kWh pulse output when used together with a
F-MPCO04.
AU-CW21B1
B Models
No. of poles of No. of connectors | Rating (connector) | Performance Type Ordering code
terminal board
21 20 Insulation voltage Insulation resistance 100MQ or more AU-CW21B1-04 LP1W-21BA4
60V AC/DC Dielectric strength 500V for 1 minute
Continuous current | Allowable ambient temperature -5 to +40°C | AU-CW21B1-04-R *' LP1W-21BA4R
1A (at 40°C) Allowable ambient humidity 45 to 85%RH
Flame resistance UL94-V1
Note: Connection on rear panel
H Terminal arrangements
Pulse output circuit No. Remarks
Terminal No. 23 Circuit 1 pulse output For three-phase four-wire type, only circuit 1-6 pulse
22 Circuit 2 pulse output outputs are effective.
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 terminal (-)
B Demensions, mm
AU-CW21B1-04
151
140 Connector mounting direction
Connection 131 (View from engaged surface)
sheet sConnector

A Bl —+——+&10
=i

8 |8 [EEEEEEE o | o 3 /
® ;I HeEEEERESET
1 e e 55 Key way
© ¢ e e

Connection sheet

Connector No. | / Terminal No.
B[1 23456780910 |

I R R R A A Y
1415 16 17 18 19 20 21 22 23 24

44.7

56 78
[
56 78

4
|
4
Mounting method: Screw or IEC/DIN rali mounting (35mm)
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A Safety Considerations

« For safe operation, before using the product read the instruction manual or user manual that comes with the product carefully or consult the
Fuji sales representative from which you purchased the product.

» Products introduced in this catalog have not been designed or manufactured for such applications in a system or equipment that will affect
human bodies or lives.

+ Customers, who want to use the products introduced in this catalog for special systems or devices such as for atomic-energy control,
aerospace use, medical use, passenger vehicle, and traffic control, are requested to consult the Fuji sales division.

» Customers are requested to prepare safety measures when they apply the products introduced in this catalog to such systems or facilities
that will affect human lives or cause severe damage to property if the products become faulty.

« For safe operation, wiring should be conducted only by qualified engineers who have sufficient technical knowledge about electrical work or
wiring.

Fuji Electric FA Components & Systems Co., Ltd.

5-7, Nihonbashi Odemma-cho, Chuo-ku, Tokyo 103-0011, Japan
URL http://www.fujielectric.co.jp/fcs/eng

Information in this catalog is subject to change without notice. Printed in Japan 2007-9 PDF FIS EEH856b
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