





(2) In the case of the connector of dynamic series
@ Crimp U/V/W line

Please crimp contact as the usual power line.
(2) Crimp ground line

(a) Put three ground lines together, and cover it with a heat contraction tube showing a

ground line color.

(b) Protect the exposed wire by the flame-retardant tape or a heat contraction tube.

Three ground lines (with no cover)

Cover with a heat contraction tube showing a

ground line color

The tape or tube needs to be 105 degrees heat-resistant and be 94-VO

flame-retardant.

contraction tube.

Cover with a flame-retardant tape or a heat
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(c) Bind a flame-retardant tape around the part that a crimp contact presses down.
Because this cable does not have cover of the ground line and a wire may be cut by
a crimp contact, please be sure to protect it by a flame-retardant tape.
Since the temperature of power line becomes high, a flame-retardant tape should be

used.

(d) Crimp a contact

(e) Insert into housing

Because a wire may be cut by a crimp
contact, please bind a flame-retardant tape
around.

About addition of the power
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4. Cable specification details
(1) SYM 3X0.758Q

ltem Specifications
Core wire classification Power line Ground line
Nominal cross-section 0.75 0.25
area (mm?)
Conductor Material Stranded wire of Stranded wire of
annealed copper annealed copper
Structure 30/0.18 10/0.18
(conductors/mm)
Size (mm) 1.2 0.66
Insulator Material Heat-resistant PVC
Color Red, white, black
Thickness (mm) 0.81
Outside diameter 2.82
(mm)
Lay Structure See Fig.2
Binder tape Plastics tape
Sheath Material Heat-resistant, oilproof PVC
Color Black
Display OKIELECTRIC CABLEAWG19 T AWM 2501 105°C 600V VW-1 SYM 3% 0.755Q
or
OKIELECTRIC CABLE(G)AWG19 T AWM 2501 105°C 600V VW-1 SYM 3x0.755Q
Outside diameter 10.3
(mm)
Finished Length (m) 100
product Packing Bundle
method
Estimated weight 115
(kg/km)
Electrical Conductor 24 4 or less (20 degrees) 73.4 or less (20 degrees)
performance resistance
(ohm/km)
Insulation 10 or more (20 degrees) -
resistance
(Mohm/km)
Dielectric 2000VAC -
strength
(V-min)
Inductance Standard  0.31
(uH/m)
Capacitance Standard 100
(pF/m)
About addition of the power
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(2) SYM 3X1.25SQ

Item Specifications

Core wire classification Power line Ground line

Nominal cross-section 1.25 0.43
area (mm?)

Conductor Material Stranded wire of Stranded wire of
annealed copper annealed copper

Structure 50/0.18 17/0.18
(conductors/mm)

Size 1.5 0.86
(mm)

Insulator Material Heat-resistant PVC
Color Red, white, black
Thickness 0.81
(mm)
Outside 3.12
diameter (mm)

Lay Structure See Fig.2.

Binder tape Plastics tape

Sheath Material Heat-resistant, oilproof PVC

Color Black

Display OKIELECTRIC CABLEAWG19 T AWM 2501 105°C 600V VW-1 SYM 3 X 1.255Q
or
OKIELECTRIC CABLE(G)AWG19 N AWM 2501 105°C 600V VW-1 SYM 3 X 1.255Q

Outside diameter 11.0
(mm)

Finished Length (m) 100

product Packing Bundle
method

Estimated weight 140
(kg/km)

Electrical Conductor 14.7 or less (20 degrees) 43.2 orless (20 degrees)
performance resistance
(ohm/km)

Insulation 10 or more (20 degrees) -
resistance
(Mohm/km)

Dielectric 2000VAC -
strength
(V-min)

Inductance Standard 0.28
(uH/m)

Capacitance Standard 110
(pF/m)

About addition of the power
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(3) SYM 3X2SQ

Item Specifications
Core wire classification Power line Ground line
Nominal cross-section 2.0 0.75
area (mm?)
Conductor Material Stranded wire of Stranded wire of
annealed copper annealed copper
Structure 37/0.26 30/0.18
(conductors/mm)
Size (mm) 1.8 1.2
Insulator Material Heat-resistant PVC
Color Red, white, black
Thickness (mm) 0.81
Outside 3.42
diameter (mm)
Lay Structure See Fig.2
Binder tape Plastics tape
Sheath Material Heat-resistant, oilproof PVC
Color Black
Display OKIELECTRIC CABLEAWG19 '\ AWM 2501 105°C 600V VW-1 SYM 3% 2SQ
or
OKI ELECTRIC CABLE(G) AWG19 A AWM 2501 105°C 600V VW-1SYM 3% 2SQ
Outside 11.6
diameter (mm)
Finished Length (m) 100
product Packing Bundle
method
Estimated 180
weight (kg/km)
Electrical Conductor 9.5 or less (20 degrees) 24 4 or less (20 degrees)
performance resistance
(ohm/km)
Insulation Ten or more (20 degrees) -
resistance
(Mohm/km)
Dielectric 2000VAC -
strength
(V-min)
Inductance Standard 0.25
(uH/m)
Capacitance Standard 130
(pf/m)
About addition of the power
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(4) SYM 3X3.55Q

Item Specifications
Core wire classification Power line Ground line
Nominal cross-section 3.5 1.25
area (mm?)
Conductor Material Stranded wire of Stranded wire of
annealed copper annealed copper
Structure 45/0.32 50/0.18
(conductors/mm)
Size (mm) 2.6 1.5
Insulator Material Heat-resistant PVC
Color Red, white, black
Thickness (mm) 0.81
Outside 4.22
diameter (mm)
Lay Structure See Fig.2
Binder tape Plastics tape
Sheath Material Heat-resistant, oilproof PVC
Color Black
Display OKIELECTRIC CABLEAWG19 T\ AWM 2501 105°C 600V VW-1 SYM 3x 3535Q
or
OKI ELECTRIC CABLE(G) AWG19 W AWM 2501 105°C 600V VW-1 SYM 3 X 355Q
Outside 13.2
diameter (mm)
Finished Length (m) 100
product Packing Drum
method
Estimated 350
weight (kg/km)
Electrical Conductor 5.1 or less (20 degrees) 14.7 or less (20 degrees)
performance resistance
(ohm/km)
Insulation 10 or more (20 degrees) -
resistance
(Mohm/km)
Dielectric 2000VAC -
strength
(V-min)
Inductance Standard 0.24
(uH/m)
Capacitance Standard 160
(pf/m)
About addition of the power
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(5) SYM 3X5.5SQ

ltem Specifications
Core wire classification Power line Ground line
Nominal cross-section 5.5 2.0
area (mm?)
Conductor Material Stranded wire of Stranded wire of
annealed copper annealed copper
Structure 70/0.32 37/0.26
(conductors/mm)
Size (mm) 3.1 1.8
Insulator Material Heat-resistant PVC
Color Red, white, black
Thickness (mm) 1.0
Outside 5.1
diameter (mm)
Lay Structure See Fig.2
Binder tape Plastics tape
Sheath Material Heat-resistant, oilproof PVC
Color Black
Display OKIELECTRIC CABLEAWG19 T\ AWM 2501 105°C 600V VW-1 SYM 3x553Q
or
OKI ELECTRIC CABLE(G) AWG19 W AWM 2501 105°C 600V VW-1 SYM 3 X 555Q
Outside 15.2
diameter (mm)
Finished Length (m) 100
product Packing Drum
method
Estimated 520
weight (kg/km)
Electrical Conductor 3.4 or less (20 degrees) 9.5 or less (20 degrees)
performance resistance
(Ohm/km)
Insulation 10 or more (20 degrees) -
resistance
(Mohm/km)
Dielectric 2000VAC -
strength
(V-min)
Inductance Standard 0.24
(uH/m)
Capacitance Standard 160
(pF/m)
About addition of the power
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(6) SYM 3X8SQ

Item

Specifications

Core wire classification

Power line Ground line

Nominal cross-section
area (mm?)

8.0 2.7

Conductor Material

Stranded wire of Stranded wire of
annealed copper annealed copper

Structure
(conductors/mm)

50/0.45 50/0.26

Size (mm)

3.7 2.1

Insulator Material

Heat-resistant PVC

Color

Red, white, black

Thickness (mm)

1.2

Outside
diameter (mm)

6.1

Lay Structure

See Fig.2

Binder tape

Plastics tape

Sheath Material

Heat-resistant, oilproof PVC

Color

Black

Display

OKIELECTRIC CABLEAWG19 T AWM 2501 105°C 600V VW-1 SYM 3% 83Q

or
OKIELECTRIC CABLE(G)AWG19 ™ AWM 2501 105°C 600V VW-1 SYM 3 X 8SQ

Outline
diameter (mm)

17.6

Finished Length (m)

100

product Packing
method

Drum

Estimated
weight (kg/km)

650

Electrical Conductor
performance resistance
(ohm/km)

2.4 or less (20 degrees) 7.1 or less (20 degrees)

Insulation
resistance
(Mohm/km)

10 or more (20 degrees) -

Dielectric
strength
(V-min)

2000VAC -

Inductance
(uH/m)

Standard  0.24

Capacitance
(pF/m)

Standard 160

About addition of the power
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¢ No part of this manual may be reproduced in any form.

e  All specifications and designs are subject to change without notice.

e The instructions for use of Energy Charge Module are the same as that of Servo amplifier.

e Energy Charge Module should be used according to "Safety Precautions" described in the FANUC SERVO
AMPLIFIER «. i series DESCRIPTIONS B-65282EN.

e Users should also read the relevant description in this manual to become fully familiar with the functions of
ECM.

The products in this manual are controlled based on Japan’s “Foreign Exchange and Foreign Trade Law”. The
export from Japan may be subject to an export license by the government of Japan.

Further, re-export to another country may be subject to the license of the government of the country from where the
product is re-exported. Furthermore, the product may also be controlled by re-export regulations of the United
States government.

Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual we have tried as much as possible to describe all the various matters.

However, we cannot describe all the matters which must not be done, or which cannot be done, because there are
so many possibilities.

Therefore, matters which are not especially described as possible in this manual should be regarded
as "impossible”.

e When an abnormality occurs such as an alarm or a hardware failure, the operations described in the
specifications are not guaranteed unless otherwise specifically noted.  About a measure to abnormality,
when there is a definite description, please correspond according to the description, and when there is not a
description, ask our company for the measure to abnormality.

e The signals and functions described in the specifications cannot be used separately for safety functions to
protect the operator from machine hazards unless otherwise they are described as being usable for the safety
functions. Since it is the specification that does not expect using those signals and functions as the safety
functions, there is a possibility of causing unexpected hazards. If you plan to use such signals or functions for
safety functions, please contact FANUC.

e Anincorrect device connection or setting may lead to an unpredictable operation. When starting to operate the
machine for the first time after assembling the machine, replacing components, or modifying parameter

settings, exercise the greatest care.
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AWARNING

Protection against electric shock

(1) Protection against direct contact with charged parts

This amplifier must be installed in a power magnetics cabinet. The power magnetics cabinet must be equipped
with a lock so that when the power to the amplifier is on, the power magnetics cabinet cannot be opened by
persons except special maintenance personnel or persons authorized to do maintenance work who have been
sufficiently trained in prevention of electric shock.

If the operator of the machine needs to open the power magnetics cabinet for some operations, the operator must
be given thorough safety training, or a protection cover must be provided to prevent the operator from touching
the amplifier.

(2) Confirmation of discharge of the electrolytic capacitor (UL508C 21)

This amplifier includes a large-capacity electrolytic capacitor for the power smoothing circuit. Even after the power
supply input circuit is shut off, this capacitor remains charged for a while.

When it becomes necessary to touch the amplifier to do maintenance work or for other purposes, wait until the
discharge time indicated on the face plate of the amplifier is passed, or start work after ensuring safety by
measuring the residual voltage of the DC link section with a volt-ohm meter and checking that the LED (red)
indicating charging is turned off.

(3) Isolation of the terminal of the cable

The terminals of the cables that connect to the equipment should be covered by the isolation tube etc., so that live
parts should not be exposed.
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1. Abstract

The use of servo motors for driving industrial machines reduces an average electric power consumption
compared with hydraulic driving, thereby contributing to energy saving. On the other hand, the peak power
increases at acceleration and deceleration, which causes larger fluctuation in power source voltage, sometimes
requiring the electrical facilities capacity to be increased.

Energy Charge Module reduces large power source current at the peak of electric power consumption, and
reduces voltage fluctuation of electrical facilities.
FEATURES
e  Assists power running energy during motor acceleration and recharges regenerated energy during motor

deceleration to reduce voltage fluctuation of the electrical facilities.

e  Supplies only a portion of electric power which exceeds the electricity level of the electrical facilities capacity

from Energy Charge Module at acceleration, and limits the capacity of the capacitor to minimum in
combination with Power Source Regeneration Function at regeneration.

¢  Added with various types of alarm detection functions and discharging and protection circuits for capacitor,

to secure safety as the capacitor is charged with large energy.

Power Source Current Power Servo
Power ; e
(Regeneration) supply amplifier Large Servo Motor
Source \l/ Regenerated Energy _—

@
/T\ Power Running Energy
Power Source Current
(Power Running) / \

Power Running Part of Regeneration
Energy to ECM

F
|
|
I I | Energy Assist
|
|
|
|
|
|

[ Energy Charge Module ]
Peak Cut of Power Source Current
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2. Configuration and Ordering
2.1 Configuration

Power supply  Servo amplifier

W — E
—/
AC Reactor
v
== v/
\ QR ]
o I N |
E Capacitor ! 4 :
i Module Control Resistor E
E (For smoothing) Module Module E
| =00 ‘% |
z 0 a
: 7 :
: 3 !
E Capacitor i
E 5 Module (For Charge) i
i DC Reactor r‘L D 1 i
NO. Name Functions
1 Control Module Controlling charge/discharge of Capacitor Module
2 Capacitor Module Smoothing input/output current of Control Module
(For smoothing)
3 Capacitor Module Charging energy
(For charge)
4 Resistor Module Resistor to discharge Capacitor Module at Emergency stop
5 DC Reactor For controlling charge/discharge current
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2.2 Ordering number

2.2.1 Basics
Category Name Ordering number Remarks
Standard Control Module A06B-6158-H010
Standard Capacitor Module A06B-6158-H020
Standard Resistor Module A06B-6158-H030
Standard DC Reactor A06B-6158-H040 Continuous current: 100Arms

2.2.2 Short bar, Connector

[Short bar]
Category Name Ordering number Remarks
Optional | Short bar A06B-6110-K504 | K1 K2
The short bar must be attached to DC link terminal of
Power supply (300mm) width and Servo amplifier
(300mm).
Optional | Short bar A06B-6078-K804 | K3
The connection between "DC link of Control Module"
and "Capacitor Module (for smoothing)"
Optional | Short bar A06B-6078-K800 | K5
Connection between "Capacitor Modules (for charge)"
[Connector]
Category Name Ordering number Remarks
Optional Connector A06B-6110-K505 | K6 K7
Connection between "Control Module" and
"Resistor Module"
Optional Connector A06B-6110-K210 | K21
Connection of the interface signal between "Servo
amplifier" and a "Control Module”
Optional Connector A06B-6110-K506 | K22
Connection between "Control Module" and "The
break signal of the fuse in Capacitor Module"
Optional Connector A06B-6130-K202 | K23
Dummy connector for the termination of the break
signal of the fuse.
Optional Connector A06B-6110-K508 | K24
Connection of the interface signal between a
"Control Module" and "l/O"
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3. Specifications
3.1 Behavior of ECM
(1) Energy supplies the Capacitor Module of ECM from power source after the Power supply is ready.
(Pre-charge)
(2) When the power that the Servo amplifier requires exceeds the level set as ECM, ECM assists the energy for
the power running.

(3) The regeneration energy is stored in the Capacitor Module of ECM. The regeneration energy regenerates to

the electrical facilities after the Capacitor Module is fully charged.

. | Powelzr Servo Large servo
. ower supply supply amplifier Regeneration motor
Electrical | regeneration e o

facilities

Part of regeneration
energy to electrical /
facilities -=== -===

Power running
energy assist

Part of regeneration
energy to ECM

| Energy Charge Module (ECM) |

Without ECM

Power running

-~

Input power

Regeneration
to electrical facilities

Regeneration

R
7

With ECM! i
assist — 0 Reduced Assist  —_ 1"
from EC_M - \\\\\§ ----- maxwpum DOWGVI ------- from EC -
Power runnlng,: : : .
Input power : : |
ECharge Rlegeneration |

Regeneration

to electrical facilities
1 1

T T T T

1
1
1
1
1
1
T
e Ve ale ale ae e
< >t
1

Stop ' Acc. ' Const. ' Dec. '  Stop I Acc. Const.
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This Energy Charge Module is equipment applicable to SERVO AMPLIFIER of 400V input series.
The specification of the following units is explained.

ltem Name Functions

3.2 Control Module Controlling charge/discharge of Capacitor Module

33 Capacitor Module (For smoothing) Smoothing input/output current of Control Module

34 Capacitor Module (For charge) Charging energy

35 Resistor Module Resistor to discharge Capacitor Module at Emergency
stop

3.6 DC Reactor For controlling charge/discharge current

3.2 Control Module
Control Module controls the current from Capacitor Module.

Item Specifications
Maximum output (1) 120kW  (2) 90kW
Continuous output 6kW or less Note)
Maximum connection number of Capacitor | (1) 120kW: Upto 10
Module (for charge) (2) 90kW: Up to 8
Continuous output of motor 55kW or less
Maximum stored energy About 11 kJ
Limit of input Power supply current Refer to section 4.4
Protection functions Refer to section 5.3

(Fuse, Over current, Over Voltage, etc)

Note) For example, in case of the energy supply per one time is 200kW during 100msec, 36 energy supplies
are possible in 1 minute. In case of the energy supply per one time is 50kW during 50msec, 144
energy supplies are possible in 1 minute.

Example)
(1) Maximum output 120kW

Assist  — ' I okw T Tassistt —
from ECM. ) ----1-1-k-J---I --------- e from ECM-- -
ing 00 4 ! | : 1
Power runmng. i ' &\\\\\\\\\\\& __
Input power ! Input power !
' Regeneration '
Regeneration | to electrical facilities :
| i : to ECM— i i i
Stop :+ Acc. | Const. : Dec. Stop . Acc. | Const.
(2) Maximum output 90kW
Assist  — | I ookw  + T assistt — ]
from ECM. ----l-l-k-J--—: ————————— qmm e from ECM-- :

Input power — ! Input powfer !

i 250msec Regeneration !

Regeneration | iCharge to electrical facilities |

' : L to ECM : : :
Stop + Acc. | Const. | Dec. | Stop . Acc. | Const.
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3.3 Capacitor Module (For smoothing)

It is the capacitor that smoothes the current. Itis installed between Control Module and Power supply.

Item Specifications
Capacitance 0.011F
Fuse built-in Circuit is interrupted with fuse.
The number to be used 1

3.4 Capacitor Module (For Charge)

It is the capacitor to charge energy. The regeneration energy is charged in Capacitor Module at deceleration and
the power running energy is assisted the by the charged energy at acceleration.
As for the selection of the number of Capacitor Module, please refer to section 4.1.

Item

Specifications

Capacitance

0.011F

Protection

Circuit is interrupted with fuse.

The number of discharge
(at maximum output)

e  The number of acc/dec: 50 million times or more  Note)
e The number of ESP: 1 million times or more

Note) If the number of acc/dec is required 50 million times or more, please inquire to our company.

3.5 Resistor Module
It is the resistor in order to discharge the energy of Capacitor Module at ESP or Alarm.
ltem Specifications
Resistance 30 0hm
Discharge time about 20 seconds (In case of the number of Capacitor Module is 10)
Charge time about 5 seconds (In case of the number of Capacitor Module is 10)
Protection The thermostat in Resistor Module detects abnormal heat generation.

The number to be used

1

The number of discharge

1 million times or more
Conditions: one discharge in 5 minutes

3.6 DC Reactor
Itis DC Reactor in order to smooth the charge and discharge current.
Item Specifications
Continuous current 100Arms
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4. Selection

Selection of the number of Capacitor Module (for charge) and the setup of the switch of the energy supply start
level from ECM are explained.

[The selection procedure of ECM]

Order Contents Reference

(1) | Confirm the maximum instantaneous power and the power pattern of the 41
machine.

(2) | Limit of the maximum instantaneous power of the machine is estimated according 4.2

to the specification of the machine or permissible maximum instantaneous power
of the electrical facilities.

(3) | The number of Capacitor Module (for charge) is selected according to (1) and (2). 4.3
(4) | The level of the energy supply from ECM is set up with the setting switch on ECM 44
so that the power from a power source is less than the permissible maximum
instantaneous power. (At the time of mechanical installation)

4.1 The maximum instantaneous power and the power pattern of the machine (Order (1))
¢ The output of the motor can be calculated with multiplication of the torque and the speed of the motor.

In the case of the existing machine, it can be calculated by measuring the torque and speed of the motor.
In the case of the machine is being designed, it can be calculated according to the specification of the motor,
the inertia of the machine and the operating conditions of the machine.

The output of the motor (W) = the speed of the motor (rad/s) x the torgue of the motor (Nm)

e The loss of the amplifier and the motor is not included in the output of the motor. Therefore the power from

the power source and ECM is as the output of the motor x 1.2
The power from the power source (W)= the output of the motor (W) x 1.2

¢ The maximum instantaneous power of the machine is the sum total of the maximum instantaneous power of

the motor and the power of the other equipment installed in the machine.

Ny i B I

Powe”unni:ng aximum instantaneous power i \
M renneoss pover] | )

Input power )/R:egeneration | i

to electrical facilities i

Regeneration

i E\z— Motor spee'd i

¢ > : J

Dec. Stop v Acc. ' Const.

Const.
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4.2 Limit of the maximum instantaneous power of the machine (Order (2))

Limit of the maximum instantaneous power of the machine is estimated according to the specification of the
machine or permissible maximum instantaneous power of the electrical facilities.

[The calculation method of the permissible maximum instantaneous power of the electrical facilities]
e The power company regulates the voltage drop ratio in the receiving point of the power system because

the voltage drop may affect the neighboring equipment when the customer uses maximum instantaneous
power.

Since each power company decides the regulation of the voltage drop ratio, please ask the power
company.

o Please check the voltage drop ratio in the receiving point of the power system when the customer uses

maximum instantaneous power. If it is more than the regulation of the voltage drop ratio of the power
company, the customer needs to improve the voltage drop ratio.

e The calculation method of the voltage drop ratio in the receiving point and the permissible maximum

instantaneous power of the electrical facilities are described as follows.

A (e.g. 6600V) | Receiving point
WAAA —
[\ e % V2 §
ANV
A A0
l« L R ol Factory

Main power line

Ratio of voltage drop: V%=(V1-V2)/V1

—1 Equipments

Power source 6600V 400V

(Power company) | Private houses |

E g =

Neighboring equipment

Note 1)
Please ask to electric power company about the impedance of a power line.

Note 2)
Generally, the voltage drop ratio depends on the impedance of the power line between the receiving point from
the power supply of the power company. But if the impedance of the power supply of the power company
cannot be disregarded, the voltage drop ratio should be calculated with the impedance is added to that of a
power line.
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[Calculation method (1)]

Sign Item Unit Remarks
V1 Line Voltage Vrms | Line Voltage with no load
V2 Voltage at receiving point | Vrms | Voltage at the receiving point with load
I Max. current Arms | Current when the machine output Max. power
R Resistance ohm | Resistance of main power line
X Reactance ohm | Reactanceof main power line (X [ohm]=jw L [H])
CosQ Power factor - When unknown, please give as 0.9 as a standard.
sing - - When unknown, please give as 0.4 as a standard.

» The ratio of voltage drop (V%) is calculated with the value of the above table.

V%= (V1-V2)V1 = {Ix (Rxcos@ +Xxsing )/(VIN 3)}x100 [%]

> If the ratio of voltage drop ( V%) is less than the regulation of an electric power company, the

countermeasure is unnecessary.

> If the ratio of voltage drop (V%) is more than the regulation of an electric power company, calculate the

permissible maximum instantaneous power by the following formula.

Permissible maximum instantaneous power =V1?x  V%/{(Rxcos@ +Xxsing )x100} [VA]

> ltis necessary that the maximum instantaneous power of the machine is less than the permissible maximum

instantaneous power.
Example of calculation)
Conditions
Sign ltem Value
V1 Line Voltage 6600Vrms
| Max. current 306Arms
R Resistance 0.870hm
X Reactance 2.180hm
COSQ Power factor 0.9
sing - 0.4

(1) Calculation of the ratio of voltage drop (V%)

V9%={306 x (0.87 x 0.9+2.18 x 0.4) / (6600 3)}x 100 [%]
=13.3[%]

(2) Calculation of the permissible maximum instantaneous power

The permissible ratio of voltage drop is 4.2%

Permissible maximum instantaneous power =66007 x 4.2/{(0.87 x 0.9+2.18 x 0.4) x 100} [VA]

1105 [KVA]

1227 [kW] (Power factor:0.9)
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[Calculation method (2)]

Sign Item Unit Remarks
Po Max. output power kVA | Max. output power of machine
%R % Resistance % % Resistance of power line
%X % Reactance % % Reactance of power line
P Basic capacity of power source MVA | Basic capacity of %L and %R
CosQ Power factor - When unknown, please give as 0.9 as a standard.
sing - - When unknown, please give as 0.4 as a standard.

» The ratio of voltage drop (V%) is calculated with the value of the above table.

V%= Pox(%R x cos@ + X x sing )x10™ [%] (Condition: P=10MVA)

> If the ratio of voltage drop ( V%) is less than the regulation of an electric power company, the

countermeasure is unnecessary.

> f the ratio of voltage drop (V%) is more than the regulation of an electric power company, calculate the
Permissible maximum instantaneous power by the following formula.
Permissible maximum instantaneous power = V% (%R x cos@ + X x sing )x10“} [KVA]

» ltis necessary that the maximum instantaneous power of the machine is less than the permissible maximum

instantaneous power.
Example of calculation)
Conditions

Sign Item Value
Po Max. output power 3500kVA
%R % Resistance 20%
%X % Reactance 50%

P Basic capacity of power source 10MVA
COS(p Power factor 0.9
sing - 0.4

(1) Calculation of the ratio of voltage drop (V%)

V9=3500x (20x 0.9+50x 0.4)x 10* [%]
=13.3[%]

(2) Calculation of the permissible maximum instantaneous power

The permissible ratio of voltage drop is 4.2%

Permissible maximum instantaneous power =4.2 {(20x 0.9+50x 0.4)x 10} [VA]

1105 [KVA]

1227 [kW] (Power factor:0.9)
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4.3 Selection of Capacitor Module (Order (3))
The energy assisted from ECM is calculated and the number of a Capacitor Module is selected.

The energy assisted from ECM (J) < the energy stored in one capacitor module x N (J)

N: The number of a capacitor module

[The energy assisted from ECM]

The energy assisted from ECM is calculated from the maximum instantaneous power of the machine (4.1)
and the permissible maximum instantaneous power (4.2). The energy assisted from ECM is the area of the
portion beyond the level of the permissible maximum instantaneous power.

The instant maximum power from the power source cannot be made smaller than " the maximum
instantaneous power of the machine -the maximum output of ECM".

For example, the energy assisted from ECM is calculated by the following formulas in the following figure.
The energy assisted from ECM (J) = 0.5xT(sec) x (the maximum instantaneous power of the motor(w)
- the permissible maximum instantaneous power(w))

Maximum instantaneous power

Assist  —| — Permissible maximum  Assist  — |
from ECM. & L ¥ __ instantaneous power ---from ECM.- -
Input power —%—! ! Input power !
: T B Regeneration !
Regeneration E iCharge to electrical facilities i
' : + to ECM—] : : :
Stop + Acc. | Const. | Dec. Stop . Acc. | Const.

[Stored energy per a Capacitor Module]
(1) Maximum output 120kW
Power source voltage 400V 420V 440V 460 V 480V
Stored energy 1024 J 1087 J 1149J 1211 1273 J

Note Pc =0.5x 0.011Fx [V_norm?- (V_norm -200V)?] J

Pc Stored energy per a Capacitor Module

V_norm: Power source voltage xv 2

(2) Maximum output 90KW
Power source voltage 400V 420V 440V 460 V 480V
Stored energy 13723 1465 J 1558 J 1652 J 17450

Note Pc =0.5x 0.011Fx [V_norm?- (V_norm -300V)?]
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Example of calculation)

Conditions
ltem Value
Maximum instantaneous power 100kW
Permissible maximum instantaneous power 50kW
Time: T 0.2sec

The energy assisted from ECM (J)=0.5 x 0.2(sec) x (L00(kW)-50(kW))
=5000 (J)
Maximum output 120kW :120kW or less, Power source voltage:400V
5000 (J)< 1024 (J) x5

5 Capacitor Modules (for charge) are required.
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4.4 Setup of ECM (Order (4))

o The level of the energy supply from ECM is set up with the setting switch on ECM so that the power from a

power source is less than the permissible maximum instantaneous power.

e When the output of the motor exceeds a setting level, the power from a power source is limited by the

energy assisted from ECM.

e  Setting levels are 16 levels. Setting levels are set by a 4-bit switch.

o O [l |l

1] — —>»0

|

Lo

§ BN S

e  The limit value of the power from the power source in each setting level is shown in the following table.

Limit value of the power from
the power source (kW)
The inside of () is power source voltage.
Setup 4 3 2 1 Power source 400V (440v) (480v)
current (Arms)
0001 ON ON ON OFF 42 26 29 31
0010 ON ON OFF ON 45 28 31 34
0011 ON ON OFF | OFF 50 31 34 38
0100 ON OFF ON ON 54 34 37 40
0101 ON OFF ON OFF 57 35 39 42
0110 ON OFF | OFF ON 66 41 45 49
0111 ON OFF | OFF | OFF 73 45 50 54
1000 OFF ON ON ON 82 51 56 62
1001 OFF ON ON OFF 88 55 61 66
1010 OFF ON OFF ON 99 62 68 74
1011 OFF ON OFF | OFF 113 70 77 85
1100 OFF | OFF ON ON 128 80 88 96
1101 OFF | OFF ON OFF 143 89 98 107
1110 OFF | OFF | OFF ON 161 100 110 120
1111 OFF | OFF | OFF | OFF 176 110 121 131

Note) The value of a table is not guaranteed.

At the time of machine installation, please measure power source current or power, and set the switch.
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5. Functions and Interface
5.1 Interfaces with Servo amplifier

e ECM receives an emergency stop signal and the ready signal of the Power supply(PS) by the

communication between modules.
[Operation of ECM]
»  When the Power supply has been ready.
(1) The ECM has been ready after completing the charge to the Capacitor Modules.
(Charge time: about 5 second)
»  Incase of "Emergency stop which is input from CNC"
(1) The functions of ECM stop.
(The current between ECM and Servo amplifier is intercepted.)
(2) The energy of Capacitor Modules (for charge) is discharged.
(Discharge time: about 20 seconds)
»  Incase of "Emergency stop which is input to the Power supply(connector CX4) "
(1) The functions of ECM stop.
(The current between ECM and Servo amplifier is intercepted.)
(2) The energy of Capacitor Modules (for charge and smoothing) and capacitors of Servo amplifiers is
discharged. (Discharge time: about 20 seconds)
Note)

e  The charge and discharge time of Capacitor Modules are time when ten Capacitor Modules are connected.

e  The Capacitor Modules are not discharged when the discharge circuit of the Control Module malfunctions.

/N WARNING)

e  The contactor (MCC) for the Power supply should be OFF during Emergency Stop.

If the contactor is not OFF, the current from power source flows into Resistance Module, and Resistance
Module is overheated abnormally.

e Evenifthe red LED that indicates charging is not lit, before starting the replacement work or wiring work and

so on, please ensure that the power source is disconnected by the breaker and the voltages of DC links of
the Control Module, the Capacitor Modules (for smoothing and charge), Resistor Module, DC Reactor, the
Power supply and the Servo amplifier are falling. As for the voltage of DC link, measure the voltage of the
terminal of DC link of each unit by the voltmeter (Tester etc.).

*ESP |

*CRDY

Capacitor modules voltage

ECMRDY

<
<

Charge time Discharge time
Signal name Note
*ESP Emergency stop signal (L: Emergency stop, H: Emergency stop release)
*CRDY Ready signal of the Power supply  (L: Ready, H: Not ready)
ECMRDY Ready signal of ECM (L: Not ready, H: Ready)
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5.2 Interfaces with PMC (I/O)

e  The control signal (CX41) of the Control Module is connected to I/O.

(Refer to 7.2.9 Cable K24 about the details of connection)
e The status of ECM is sent to PMC from ECM via I/O and the control signal of ECM is sent to ECM from

PMC via I/O.

[The signals which communicate the status of ECM from ECM to PMC]
(1) Ready signal (ECMRDY)
It is a signal for communicating that ECM has been ready.
ECM has been ready within 10 seconds after emergency stop release.
(2) Status signal (ST 1B, ST2B)
It is the 2-bit signal which communicate the status of ECM. (Refer to 5.3 Alarm and status display)
(3) Alarm code (ALM*B)
It is the 4-bit signal which shows the kind of alarm. (Refer to 5.3 Alarm and status display)

[The signal for controlling ECM from PMC to ECM]

(1) Discharge mask signal (DCMASK)
The discharge mask signal can inhibit to discharge the energy of Capacitor Modules by the Resistor Module.
In case of the emergency stop is frequently, this signal is available.

(2) Supply mask signal (SPSTP)
The supply mask signal can inhibit to supply the energy from ECM in the period that does not need to
supply the energy from ECM. The energy in the Capacitor Modules can be used by this signal when the
energy is required, and the quantity of a Capacitor Module can be reduced.

Signal name The meaning of signal The state of signal  Note)
L H
ECMRDY Ready signal Not ready Ready
ST1B, ST2B Status signal Refer to 5.3 Alarm and status display
ALM*B Alarm code Refer to 5.3 Alarm and status display
DCMASK Discharge mask signal Enabling to discharge |  Inhibiting to discharge
Note)

e The output signal from ECM is a high side switch circuit. When a high side switch turns off, it is necessary

to set a signal level to L. Therefore, please use the circuit that the pull down resistor is connected as an
input circuit of I/O.

e Please use the output circuit with a high side switch as an output circuit of I/O for DCMASK.

¢ In the case of the emergency stop by the emergency stop signal inputted into Power supply, Capacitor
Modules are discharged even if the discharge mask signal is input.
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5.3 Alarm and status display

e When alarm occurs in ECM, the function of ECM stops. (The current between ECM and Servo amplifier is

intercepted.)

e Even if alarm occurs in ECM, ECM cannot stop Servo amplifiers and motors. Therefore, the rudder

program of PMC is created from the status signal communicate to I/O from ECM in order to stop the

machine.
[The status display of ECM]
e  The status of ECM is displayed on LED of ECM.
Classification | LED display State Note
Normal . Notready
0 Ready, Operating
Right-handed | Under charging
rotation
Left-handed | Under discharging
rotation
Alarm 1 Over-current at power running Over-current of DC link current at power
running
2 Over-current at regeneration Over-current of DC link current at the time of
regeneration
3 Over-current of charge current Over-current of charge current to Capacitor
Modules
4 Over-current of discharge current Over-current of discharge current
from Capacitor Modules
5 Low-voltage of control power supply Low-voltage of control power supply (24V)
6 Over-voltage of DC link Over-voltage of DC link of Servo amplifier
7 Over-voltage of Capacitor Module
8 Low-voltage of Capacitor Module
9 Over-heat of Control Module Detected by the thermostat on the heat sink
C Alarm of Power supply Alarm occurs in the Power supply
E Abnormal charge of Capacitor Module | Capacitor Modules are not charged.
F Resistor Module Capacitor Modules are not discharged.
Abnormal discharge (1)
H Resistor Module Capacitor Modules are discharged
Abnormal discharge (2) by malfunction of the discharge circuit.
J Over-heat of Resistor Module Detected by the built-in thermostat
P Communication error Communication between modules error
b Current control circuit malfunction The circuit to control the current of ECM
malfunctions.
h Fuse blowing The fuse of the Capacitor Module is blown.
Warning A Cooling fan stop (Refer to Note 1) The cooling fan stop for the heat sink of the
Control Module.
U Energy supply stop Potential difference of a capacitor module is
more than 300V.
Note 1)

In case of the cooling fan stop occurs, although ECM works continuously, please exchange the cooling fan a little
early. Depending on ambient air temperature or the operating condition of ECM, the life of parts of the Control
Module becomes short, or over-heat of Control Module may occur.
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[Operations when alarm occurs]

e  When the alarm occurs in ECM, the status signal is communicated to I/O from ECM.

e The status signal ST1B changes from "H" to “L" when the alarm occurs. After ST1B changes from "H" to
"L", please check the status signal ST1B and ST2B.

e Please stop the machine according to a status signal.

The stop method of the machine when alarm occurs

Status signal Status Stop method of the machine
ST2B ST1B
H H Normal -
H L Abnormality occurred in | (1) The machine is stopped after moving to a safe position.

ECM. (2) After (1), the machine should be stopped immediately
by the emergency stop and the external MCC of the
Power supply should be opened.
L L Serious abnormality | (1) The machine should be stopped immediately by the

occurred in ECM.

emergency stop and the external MCC of the Power
supply should be opened.

*When a cable is disconnected, the signal to I/O is set to "L".

The status signal of ECM

Classification | LED display Status Status signal
ST2B ST1B
Normal - Not ready . H H
0 Ready, Operating H H
Right-handed | Under charging H H
rotation
Left-handed | Under discharging H H
rotation
Alarm 1 Over-current at power running L L
2 Over-current at regeneration L L
3 Over-current of charge current L L
4 Over-current of discharge current L L
5 Low-voltage of control power supply L L
6 Over-voltage of DC link L L
7 Over-voltage of Capacitor Module L L
8 Low-voltage of Capacitor Module H L
9 Over-heat of Control Module H L
C Alarm of Power supply H L
E Abnormal charge of Capacitor Module H L
F Resistor Module H L
Abnormal discharge (1)
H Resistor Module H L
Abnormal discharge (2)
J Over-heat of Resistor Module H L
P Communication error H L
b Current control circuit malfunction H L
h Fuse blowing H L
Warning A Cooling fan stop (Refer to Note 1) H L
U Energy supply stop H L
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[Alarm code]

e When the alarm occurs in ECM, the alarm code is communicated to I/O from ECM.

e The status signal ST1B changes from "H" to “L" when the alarm occurs. After ST1B changes from "H" to

"L", please check the alarm codes.

e Please use the alarm code in order to display the kind of alarm to a monitor etc..

It makes maintenance easy.
Alarm code Alarm
ALM8B ALM4B ALM2B ALM1B

L L L L No alarm

L L L H Over-current at power running
Over-current at regeneration

L L H L Over-current of charge current
Over-current of discharge current

L L H H Low-voltage of control power supply

L H L L Over-voltage of DC link

L H L H Over-voltage of Capacitor Module

L H H L Low-voltage of Capacitor Module

L H H H Over-heat of Control Module

H L L L Alarm of Power supply

H L L H Abnormal charge of Capacitor Module

H L H L Resistor Module Abnormal discharge (1)
Resistor Module Abnormal discharge (2)
Over-heat of Resistor Module

H L H H o
Communication error

H H L L Energy supply stop

H H L H Current control circuit malfunction

H H H L Fuse blowing Notel)

H H H H Cooling fan stop Note?)

Note 1)

When the fuse blowing alarm occurs, the LED (D2) in the front of a Capacitor Module that the fuse was blown
turn off the light. It shows which the fuse of a Capacitor Module was blown. In addition, please keep the
control voltage (24V) ON during confirming.

Note 2)

In case of the cooling fan stop occurs, although ECM works continuously, please exchange the cooling fan a
little early. Depending on ambient air temperature or the operating condition of ECM, the life of parts of the
Control Module becomes short, or over-heat of Control Module may occur.
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6. Outline and Panel cut

6.1 Control Module (A06B-6158-H010)

Weight: 7.7kg
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6.2 Capacitor Module (A06B-6158-H020)
Weight: 11.4kg

Panel cut
s & i T
/_-I % & é
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= : |
— !
o ~ |
O © : i z| =
0 © i S 2
| | '
4
52
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—
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(qp)
130 : &
149.5
173 95

Note) A Capacitor Module (for smoothing) must be attached to the left side of a Control Module without a gap.

TITLE

Energy Charge Module DESCRIPTIONS

DRAW. NO. CUST.

B-65282EN/06-02

SHEET
EDIT. DATE DESIG. DESCRIPTION FANUC LTD




6.3 Resistor Module (A06B-6158-H030)

Weight of 7.1kg
o 149.5 o Panel cut
. — - — —r— 140 L
re G i * H i*. :‘1 _Ll'
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6. 4 DC Reactor (A0O6B-6158-H040)

100A 0.5mH
Weight: 32kg
g
4-M8
195MAX
93 3-M8
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o
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7. Connection

7.1 Connection diagram
Power supply Servo amplifier
K1 Notel) — K2 Notel)
D D
A% AN
(D) D
U T
TB1 TB1 K21
CXA2B
CXA2A cxaza ]
K21
Capacitor Module (for smoothing) ‘ Control Module
" D D
DT ) N
DD T @D
N | [
K3
TB1  TB2 /0
CX1A CX1B
cxn2s [ -
cxaza [ ]
K24
cx448 [] oxal {}
CX44A -
[H CX44A
D:J K22 Wi%‘
CX42 CX43
K6
CX45 K73
83 CX46
DCL1 DCL2 DCN DCP .
ol @l [@][@] =
e Dl
— K71 Capacitor Module (for charge) ‘ ’ Capacitor Module (for charge)
D|D D|D
DD D C)
K8 D | s 0
Notel) K70
Note2)
=
1 K22 K22
4
@ @ CX44B D__J CX448B D__,
Cxa4A [} Cx44A [0
2
(D} K23
K74
Notel) The length of K1, K2 and K8 should be 5m or less.
Note2) The length of K4 should be 1m or less.
b K72 e K72
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7.2 Cable connection details

7.2.1 Connection of cables K1, K2 and K3  (Connection of DC link)

Cable K1: The connection between “"Power supply” and " Capacitor Module (for smoothing)"

Cable K2: The connection between "Servo amplifier” and "Control Module™

Cable K3: The connection between "Control Module" and "Capacitor Module (for smoothing)"

Item Description
Size Effective current Average output of Heat-resistant cable AWG
of DC link motor (Note 2)
(Note 1)
92Arms or less 23kW or less 22 mm? or more AWG4 or more
112rms or less 29KkW or less 30 mm? or more AWG2 or more
131Arms or less 33kW or less 38 mm? or more AWGL1 or more
155Arms or less 40kW or less 50 mm? or more AWG1/0 or more
(Note 1) The relation between the effective current of DC link and the average output
of motor depends on the operational pattern of the motor. So these values are for
reference.
(Note 2) Fire-retardant polyflex wire (heat-resistant 105°C) or equivalent to LMFC
manufactured by The Furukawa Electric Co., Ltd.
(Note 3) The cable size must be selected according to a user's environment and
requirements.
Terminal screw | M6
Rigid torque 3.5-4.5Nm
Consideration [Connection of K1 and K2]
e Line length should use 5m or less.
¢  Two cables must be made into a twisted pair.
e K1 and K2 separates from a signal line and must be wired.
e The metal plate (A06B-6110-K504) must be attached to DC link terminal of
Power supply (300mm) width and Servo amplifier (300mm).
Power supply, Servo amplifier
A06B-6110-K504
[Connection of K3]
e A Capacitor Module (for smoothing) must be attached to the left side of a
Control Module without a gap.
¢ In the case of the wire size of K3 is 22mmz2, the short bar AO6B-6078-K804
can be used.
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7.2.2 Connection of cable K4

Cable K4: The connection between "Control Module" and "Capacitor Module (for charge)”

ltem Description

Cable size Heat-resistant cable  (Note 1)

AWG

22 mm? or more

AWG4 or more

manufactured by The Furukawa Electric Co., Ltd.

(Note 1) Fire-retardant polyflex wire (heat-resistant 105°C) or equivalent to LMFC

Terminal screw | M6

Rigid torque 3.5-4.5Nm

Consideration | e  Line length should use 1m or less.
e  Two cables must be made into a twisted pair.

7.2.3 Connection of cable K5

Cable K5: Connection between "Capacitor Modules (for charge)”

ltem Description
Cable size Short bar Heat-resistant cable AWG
(Note 1) (Note 2)
A06B-6078-K800 22 mm? or more AWG4 or more

A06B-6078-K800 can be used.

manufactured by The Furukawa Electric Co., Ltd.

(Note 1) In the case of Capacitor Modules are attached without a gap, the short bar

(Note 2) Fire-retardant polyflex wire (heat-resistant 105°C) or equivalent to LMFC

Terminal screw | M6

Rigid torque 3.5-4.5Nm

twisted pair.

Consideration e Inthe case of Capacitor Modules (for charge) cannot be installed without a gap,
the length of the cable should be 1m or less and two cables must be made into a
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7.2.4 Connection of cables K6 and K7

e Cable K6: Connection between "Control Module" and "The resistor built in Resistor Module"

e  Cable K7: Connection between "Control Module" and "The thermostat built in Resistor Module"

Cable Conformity cable Housing Contact | Connection tool
Identifier (Note 1) (Note 1) (Note 1)
K6 5.5 mm* M size M size
(Note 2) (Note 3) Key: Y-Y | 316041-6 234171-1
K7 1.25 mm® 2-917807-2 | Ssize S size
(Note 2) (Note 3) 316040-6 234170-1

(Note 1) The housing and the contact of a connector are D-5000 series of Tyco electronics AMP.
(Note 2) Cables K6 and K7 should wire without bundling.

(Note 3) Fire-retardant polyflex wire (heat-resistant 105°C) or equivalent to LMFC manufactured by
the Furukawa Electric Co., Ltd

or Two-conductor polyvinyl heavy-duty power cable (JIS C3312) (heat-resistant 60°C)

A WARNING)

e Control Module should be damaged if the resistor is conversely connected with the thermostat. Please be
careful with the connection.

e Please be sure to check the following with a tester before inserting the connector in Control Module.

(1) The resistance between B1-B2 of the connector should be 300hm+5%.

(2) The resistance between A1-A2 of the connector should be 0.50hms or less.

Resistor Module

Control Module

1) O

CX45 K6

B2 O

Connector D-5000 series (Tyco electronics AMP) ‘

Housing Contact

Cable

A2

| 82| | —{ | B2
) — 0]
| " Al

B1 v
(A1) O ; |1yl
CX46 K7 / B

a2) O Wire
Key Key type : Y-Y
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7.2.5 Connection of cable K8

Cable K8: Connection between "Control Module" and "DC Reactor"

ltem Description
Cable size Heat-resistant cable  (Note 1) AWG
22 mm® or more AWG2 or more
(Note 1) Fire-retardant polyflex wire (heat-resistant 105°C) or equivalent to LMFC
manufactured by the Furukawa Electric Co., Ltd
Terminal screw | The Control Module side: M6 The DC Reactor side: M8
Rigid torque The Control Module side: 3.5t0 45 Nm | The DC Reactor side: 8.5-9.5 Nm
Consideration | e  Line length should use 5m or less.

e  Two cables must be made into a twisted pair.

7.2.6 Connections of Cable K70, K71, K72, K73 and K74

Cable K70-K74: For grounding connection

Cable Section Cable size Terminal screw Rigid torque
(Note 1)
K70 Control Module 16 mm? or more M5 2.0-2.5Nm
(KL: 22 mm?)
K71 Capacitor Module 16 mm* or more M5 2.0-2.5Nm
(For smoothing) (KL: 22mm?)
K72 Capacitor Module 16 mm* or more M5 2.0-2.5Nm
(For charge) (K4: 22 mm?)
K73 Resistor Module 5.5 mm’ or more M4 1.1-1.5Nm
K74 DC Reactor 16 mm* or more M8 8.5-95Nm
(K8: 22 mm?)

(Note 1) The cable size for grounding depends on the cable size of a power line (K1, K4, K8).
In the case of the cable size is 22 mm?, the cable size is 16 mm? or more.
In the other case, the cable size for grounding can be selected according to the following

table.
Cable size of Power line Cable size of
S groundings
(mm?) (mm?)
S<55 5.5 or more
55<S<16 More than S
16<S<35 16 or more
35<S More than S/2
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7.2.7 Connection of cable K21

Cable K21: Connection of the interface signal between "Servo amplifier" and a "Control Module"

Cable Conformity cable Instruction outer Housing Contact Connection tool
Identifier daimeter (Note 1) (Note 1) (Note 1)
ko1 0.5 mm*
(Note 2) or AWG20 1.08-2.83mm | 1-13181194 1318107-1 91595-1

(Note 1) The housing and the contact of a connector are D-2100 series of Tyco electronics AMP.

Two connectors and 16 contacts are required.

(Note 2) (B3) BATL is the connection of a battery for the absolute Pulsecoder. Refer to FANUC SERVO
AMPLIFIER ai series DESCRIPTIONS B-65282EN.

(Note 3) Cable K21and power line should be wired without bundling..

Servo Amplifier Control Module
CXA2B
K21
24V (A1) (A1) 24V
24V (B1) (B1) 24V
oV (A2) (A2) OV
oV (B2) (B2) OV
MIFA (A3) (A3) MIFA
BATL (B3) (B3) BATL
*ESP (A4) (A4) *ESP
XMIFA (B4) (B4) XMIFA
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7.2.8 Connection of cables K22 and K23

e Cable K22: Connection between "Control Module" and "The signal of the fuse blowing in Capacitor

Module"

e  Cable K23: Dummy connector for the termination of the signal of the fuse blowing.

Cable Conformity cable Instruction outer Housing Contact Connection tool
Identifier daimeter (Note 1) (Note 1) (Note 1)
K22 0.5mm2
K23 or AWG20 1.11-1.87mm | 1-1318120-3 1318107-1 91595-1
(Note 2)

(Note 1) The housing and the contact of a connector are D-2100 series of Tyco electronics AMP.
AS for K22, two connectors and six contacts are required.
AS for K23, one connector and two contacts are required.

(Note 2) Cable K22 and power line should be wired without bundling.

Control Module Capacitor Module Capacitor Module
(for smoothing) (for charge)
K22 K22 K23
CX44A-1 CX44B-1 CX44A-1 CX44B-1 CX44A-1
CX44A-2 CX44B-2 CX44A-2 CX44B-2
v ( ( C C (
; . X Micro switch . Micro switch .
Break signal (\CX44A 3 CX44B-3 A p CX44A-3 CX44B-3 A g CX44A-3
offse Y YN N
Key: X Key: X b contact Key:X Key:X b contact Key:X
TITLE
Energy Charge Module DESCRIPTIONS
DRAW. NO. CUST.
B-65282EN/06-02
SHEET
EDIT. DATE DESIG. DESCRIPTION FANUC LTD




7.2.9 Cable K24

e  Cable K24: Connection of the interface signal between a "Control Module" and "I/O"

Cable : Instruction outer | Connector | =\ectic contact | Sticking-by-pres
Identifier | Conformity cable daimeter (Note 1) point sure tool
(Note 1) (Note 1)
K24 0.5mm2
(Note 2) or AWG20 1.11-1.87mm 1-1318118-9 1318107-1 91595-1

(Note 1) The housing and the contact of a connector are D-2100 series of Tyco electronics AMP.
One connector is required. The number of contact is ordered according to the using signals.
(Note 2) Cable K24 and power line should be wired without bundling.
(Note 3) In case of the distance between Servo amplifier, a Control Module, and /O is long (for example,
by the reason that modules are mounted in separated cabinet ), FANUC I/O
Unit-Model A which is insulated type is recommended in order to prevent malfunction of the
signal by a noise.

Control Module 1/0
Cable K24

CX41 B2 Status signal
ST1B

Normal H

CX41 B3

ST2B Status signal

Normal H

CX41 B4 Alarm code
ALM1B

CX41 B5

ALM2B Alarm code

CX41 B6 Alarm code
ALM4B

MERRRAN

VARV ARVARVARVERVARV/

CX41 B7

ALMSB Alarm code

CX41 B8

ECMRDY ECM ready signal

Ready H

External power supply
CX41 B1 Hl

coMm —O O—1
+24V OV

ON mask
CX41 A1 Discharge mask signal gl

<}_ DCMASK

<]

CX41A10,B10
ov

o
< l
.
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[Input signal specifications (DCMASK, SPSTP)]

Contact capacity DC24V+10% 10mA
Voltage drop between contacts | Less than 2V
which are closed (Voltage drop of a cable is also included)

[Output signal specifications (ST*B, ALM*B, ECMRDY)]

Maximum load current

200mA or less

Maximum voltage

24V+20% or less

Saturation voltage of transistor

1V or less (at load current is 200mA)

Leakage current of transistor

20pA or less

I— - 148 —

—

I

12.8%

10.5
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7.2.10 Separation of power line and signal line
In order to prevent the influence of the noise from a power line to a signal line, power line and signal line should
be wired without bundling.

Line name Cable name
Power line | K1, K2, K3, K4, K5, K6, K8
Signal line | K7, K21, K22, K24
7.2.11 Short bar and Connector
[Short bar]
Cable name Remarks Specifications
K1, K2 The metal plate must be attached to DC link A06B-6110-K504
terminal of Power supply (300mm) width and 2 Short bars
Servo amplifier (300mm).
K3 The connection between "DC link of Control A06B-6078-K804
Module" and "Capacitor Module (for smoothing)" 2 Short bars
K5 Connection between “"Capacitor Modules (for A06B-6078-K800
charge)" 2 Short bars
[Connector]
Cable name Remarks Specifications
K6 K7 Connection between "Control Module” and | AO6B-6110-K505
"Resistor Module" Housing: 1
Contact (M): 2
Contact (S): 2
K21 Connection of the interface signal between "Servo | AO6B-6110-K210
amplifier" and a "Control Module" Housing: 1
Contact: 8
K22 Connection between "Control Module" and "The | AO6B-6110-K506
break signal of the fuse in Capacitor Module" Housing: 1
Contact: 3
K23 Dummy connector for the termination of the break | A06B-6130-K202
signal of the fuse. Housing: 1
Contact: 2
K24 A06B-6110-K508
Connection of the interface signal between a| Housing: 1
"Control Module" and "l/O" Contact: 13
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