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Safety Guide
Brushless Amplifier
MINAS-BL GU series

Before operating this product, please be sure to read
the Operating Instructions.

You can download the Operating Instructions from
Panasonic Industry Web Site.

industrial.panasonic.com/ac/e/
This product is for industrial use only, and not used in residential areas.
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Safety Precautions

The following explanations are for things that must be observed in order to prevent

harm to people and damage to property.

B Misuses that could result in harm or damage are shown as follows, classified

according to the degree of potential harm or damage.

Safety precaution in installation (continued)

/\ Caution

Do not use the product except for specified combination of
brushless motor and brushless amplifier.

Cause of damages, breakage.

/\ Danger

Indicates great possibility of death or serious injury.

Do not use / store in direct sunlight.

Cause of damages, breakage.

A Caution Indicates the possibility of injury or property damage.

Do not place obstacles that block ventilation around the brushless
amplifier.

Cause of damages.

Appropriate installation according to product weight shall be
performed.

Preventing damages,
breakage.

Safety precaution in transportation and opening package.

Before attaching the motor to the mechanical system, confirm the
operation with the motor fixed.

Preventing injury.

Before turning on the power supply, confirm that the input supply
voltage is within the rated range.

Preventing fire, injury,
electric shock.

Please follow the instructions for installation method and
installation direction.

Preventing damages.

/A\ Caution
Do not drop or topple products.

Preventing damages

Confirm top and bottom of product before opening package.

Preventing injury, damages

Please follow instructions of cargo handling label.

Preventing injury, damages

Brushless motors and brushless amplifiers generate heat during
operation. Even considering this amount of heat, set the ambient
temperature measured at the specified point within the allowable
ambient temperature range.

Preventing damages.

Safety precaution in installation

Do not drop or topple products.

Preventing damages.

/\ Danger

Safety precaution in wiring

Do not install the product where vibration or shock exceeds
product specifications.

Cause of damages

/\ Danger

Please do not install in environments where foreign matter such as
dust, metal powder, oil mist etc. exists.

Cause of fire, damages

Do not scratch the cable, apply excessive force, place heavy
objects, or pinch it.

Cause of fire, electric shock
damages or breakage.

Do not use cables when immersed in water or oil.

Cause of fire, electric shock.

Do not install products in environments where liquids such as
water, oil and grinding fluid may adhere.

Cause of electric shock,
damages

Do not wire with wet hands.

Cause of fire, electric shock.

Do not install near combustibles. And do not store and install in
corrosive gas or flammable gas atmosphere.

Cause of fire, damages

Do not connect commercial power directly to brushless motor
cables (U, V, W).

Cause of fire, damages or
breakage.

Do not put your hands in the brushless amplifier.

Cause of burns, damages
or electric shocks.

Do not install near the heating element.

Cause of fire, damages

When inserting the electric wire into a metal duct etc., the
allowable electric current of the electric wire is lowered due to the
temperature rise, so the electric wire is selected after studying the
current reduction coefficient.

Preventing fire, electric
shock or damages.

Install in an environment with pollution degree 2 or pollution
degree 1.

Preventing fire, electric
shock or damages.

Wiring has to be carried out by the qualified and authorised
specialist.

Preventing fire, injury,
electric shock, or breakage.

Install on incombustible materials such as metal.

Preventing fire

Confirm the direction of rotation before installing in the machine.

Preventing injury

Connect cables reliably. Insulate the conductive part with an
insulator. And fix the cable so that any stress is not applied to the
connection part such as the connector or terminal block.

Preventing fire, electric
shock.

Install an external emergency stop device to shut down the main
power source in any emergency.

Preventing injury, fire.

Conductive material such as electric wire scraps should not get
inside the product.

Preventing fire, electric
shock.

When used in a clean room or the like, take measures against
smoke and dust.

Preventing harm caused by
smoke and dust

Turn off the power when wiring or disconnecting wiring.

Preventing electric shock,
damages.

Install an overcurrent protection device, an earth leakage circuit
breaker, and an overheat prevention device.

Preventing fire, injury,
electric shock or damages.

Wire the motor wires (U, V, W) and the CS signal wires correctly.

Preventing injury,
damages, or breakage.

Be sure to ground the ground wire (terminal) with the specified method.

Preventing electric shock.

Please install it firmly to prevent fire and injury in case of
earthquake.

Preventing fire, injury, electric
shock damages or breakage.

/\ Caution

When installing in the vicinity of the vibration source, use a
vibration isolator on the mounting surface.

Preventing damages,
breakage.

Commercial power supply should be used for power supply of
brushless amplifier.

Preventing damages.

When connecting the grounding terminal of the extension cable,

B1

use a terminal block or an insulation sleeve for insulation.

Preventing electric shock.
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Safety Precautions

Safety precautions during operation

/\ Danger

Safety precautions in case of abnormality

Do not touch the brushless amplifier or brushless motor as it will
be hot.

Cause of burn.

/\ Danger

Do not set very high velocity loop gain, and do not change the
velocity loop gain significantly.

Cause of injuries, damages.

Do not use damaged products.

Cause of electric shock,
injuries, fire or breakage.

Do not touch the rotating part of the brushless motor during
operation.

Cause of injuries.

Turn off the power supply at the time of power failure or when
the overheating prevention device is activated.

Preventing injuries, or
damages.

Do not operate with wet hands.

Cause of electric shock.

Stop operation by turning off the power immediately when an
abnormality occurs.

Preventing injuries, electric
shock or fire.

While energizing, pay attention to unintentional restart during stop.

Preventing injury.

Trip reset should be carried out after confirming the safety of the
people and things around.

Preventing injuries.

Turn on and turn off the power after the worker themself confirms
the safety of the surroundings.

Preventing injury.

After the earthquake occurrence, it is necessary to confirm the

Preventing injuries, electric
shock or fire.

Turn off the power when touching the motor connector.

Preventing electric shock.

/\ Caution

safety.
A\ Caution

Do not constrain the output shaft of the motor.

Cause of damages.

Do not start / stop the brushless motor frequently using the
electromagnetic contactor installed on the main power supply side.

Cause of damages.

Do not approach the machine after the power recovery in case of
instantaneous power failure, because there is a possibility of a
sudden restart.

Cause of injuries.

In case of overload, do not start / stop by power on / off.

Cause of damages.

When the protection function is activated, remove the cause and
ensure safety before resetting and restarting.

Preventing injuries.

Do not turn on / off the power frequently.

Cause of damages.

Do not drive the brushless motor shaft from the outside regardless
of whether the power is on or off.

Cause of electric shock, fire
or damages.

Other safety precautions

Do not approach the parts driven by the brushless motor while the
power is on.

Cause of injuries.

/\ Danger

Brushless motor / brushless amplifier should be used within the
operating temperature range and ambient humidity range

Preventing damages.

Turn off the power when installing, moving, wiring and inspection.

Preventing injuries, electric
shock.

Safety precautions during maintenance

In order to cope with unexpected movements due to unexpected
abnormalities, ensure customer safety and safety within the
operable range at the operation site.

Preventing injuries.

/\ Danger

/\ Caution

The inspection work should be done after 15 minutes or more
after shutting off the power supply.

Preventing electric shock.

Do not use the product except for specifications described in the
instruction manual and nameplate

Cause of injuries, electric
shock, fire or breakage.

/\ Caution

Do not get on the product.
Do not place heavy object on the product.

Cause of injuries, electric
shock or damages.

Maintenance and inspection should be done by experts.

Preventing injuries, electric
shock.

Do not give strong impact to the product.

Cause of injuries, electric
shock, damages or breakage.

Turn off the power when not using for a long time.

Preventing injury due to
malfunction.

Do not modify, disassemble or repair.

Cause of injuries, electric
shock or fire.

In order to prevent failure due to capacity reduction of the internal
capacitor, replace the product in about 5 years.

Preventing damages.

When disposing of the product, it should be treated as industrial

waste.

Reduction of
environmental burden.

Cautions for Proper Use

applicable laws and regulations.

+ This product is intended to be used with a general industrial product, but not designed or
manufactured to be used in a machine or system that may cause personal death when it is failed.
+ The user is responsible for matching between machine and components in terms of
configuration, dimensions, life expectancy, characteristics, when installing the machine
or changing specification of the machine. The user is also responsible for complying with

+ We have been making the best effort to ensure the highest quality of the products,
however, application of exceptionally larger external noise disturbance and static electricity,
or failure in input power, wiring and components may result in unexpected action. It is highly
recommended that you make a fail-safe design and secure the safety in the operative range.
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[ nstallation (Ampiifier)

I Contents of Name Plate

Nameplate Item Conditions
Example of the nameplate - - - -
Ambient temperature | 0 °C to 40 °C (free from freezing)
Model No Panasonic fEl /7I% /DANGER - — -
Serial number —L BRUSHLESS AMPLIFIER I E T T e R Ambient hUmldlty 20 % to 85 %RH (free from COndensatlon)
Ex:P18040001 % Model No. MBEUSASAAV ANATES A Emlﬁnc?fﬁ%’tﬁ " . "
X.: Input/output voltage—L il (B2t ol Storage temperature —20 °C to 65 °C (Max.temperature guarantee: 80 "C for 72 hours free
Consecutive number  |nput/output phase — e 165 5o LT T TN 9 P from condensation)
. FLC 07A035A 0.6A —'+
Month of production Rated input/output current J[—if s, i ke @a?%{%%%??m ﬁﬁg\%?m Storage humidity 20 % to 85 % RH (free from condensation)
Year of production Input/output frequency e Vibration Not greater than 5.9 m/s2, 10 Hz to 60 Hz
(Lower 2 dlgItS Of AD year) Rated OUtpUt Read the manual and follow the safety
instructions before use. Altitude Not greater than 1000 m
Production date | L — .
20180401 b et disconmect e power. | frm—
Year of producEtf:)n :'0 g g|_ 9‘_— Day of production %mm rfigggiqgagh hri M ti Di ti ds m
(AD year) Month of production A e s | [ when powerison. ounting Direction and Spacing
(Model designation ) (Installation of brushless amplifier |
M B E U 5 A A A V » Install the product up and down correctly in the direction shown below.
_E + Tightening torque of the product mounting screw should be selected appropriately so
Compact geared Output Functlon 5 A \thEZZ? dcontrol as not to be loose or damaged considering the strength of the screw to be used and
motor drive 5A: 50 W Functlon 1 A: Standard " (without RS485 communication) the material of the installation destination.
GU series ?’é ?gng Input power supply 1: Single phase AC100 to 120 V Recommended tightening torque (To install to steel plate with steel screw):
5: Single phase/3-phase AC200 to 240 V M4 0.8 N'mto 1.2 N'm
gle p p

« In order to cool effectively, please secure ambient space.
* Measure the ambient temperature 50 mm away from the side and bottom of the
brushless amplifier.
. . If measurement can not be made at 50 mm distance, including when using brushless
I |nSta||atI0n (Ampllfler) amplifiers side by side, measure at the midpoint of the gap between the obstacle and
the brushless amplifier or the gap between the brushless amplifier and the adjacent
brushless amplifier.

Installation Place When the motor is driven, the brushless amplifier generates heat, but be sure to keep

the temperature within the range including the
1) Install the amplifier in a control panel enclosed in noncombustible material and placed P . 9 9 Location of fixing screw
. . . . . . heat generation.
indoor where the product is not subjected to rain or direct sunlight. The products are not ) . . ’T\/ \
t f * Install in an environment where the polution routs
Waerproot. : . degree around the product is 2 or less, such \_L
2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul- R | | with IP’ 4 \{
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline a§ putting it in a control panel wit 54 or
and salt and so on, and are free from splash of inflammable gas. higher. N
3) Where the motor is free from grinding oil, oil mist, iron powder or chips. S/é\zg
4) Well-ventilated and low humidity and dust-free place. o ]
5) Vibration-free place. . Panasonic
6) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they Vertical ;—@—_z

can discolor or damage the exterior case. . - Zﬂ

Location of fixing screw
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I Wiring

System configuration/ general wiring diagram

Motor extension cable (option)

Select if needed (up to 10 m).* Brusl?lgssse;ir?li)lifier

Digital key pad connecting cable (option)
Digital key pad (option)
Digital display console.
It enables change of
parameter.

It cannot be used
simultaneously.

Gear head GV series

(option)  Brushless motor PC connecting cable
/ (option)
@ AC power supply If your PC does not have
RS232 port, use RS232-USB
MCCB | Noise | |Magnetic|_| converter.
filter | [contactor Personal computer

. . . (Customer preparation)
* It is the maximum length in our
evaluation environment, Communication software PANATERM for BL

it does not guarantee the operation Please download from our web site
in customer's use environment. Parameter change and control state monitoring possible.

+ Wiring work should be performed by qualified electric construction expart.
+ Do not turn on power before finishing wiring, to avoid risk of electric shock.

(Wiring equipment |
* Recommended noise filter
Optional part number| Manufacturer's part
Voltage (option) No. Manufacturer
Single phase 100, 200 V DVOP4170 SUP-EK5-ER-6 OKAYA ELECTRIC
3-phase DVOPM20042 3SUP-HU10-ER-6 IND. CO., LTD.

+ Selection of Molded Case Circuit Breaker (MCCB), magnetic contactor, and electric wire
(wiring within equipment).

MCCB Magnetic Minimum wire size (mm?)
Voltage Capacity | &~ contactor rated (Wiring within equipment)
(W) (current current Main circuit/ Control
(contact structure) | Grounding wire circuit
Single phase 100 V| 50 to 130 5A 20 A (3P+1a) 0.5 (AWG20) |0.13 (AWG26)
Single phase 200 V| 50t0 130 | 5A 20 A (3P+1a) 0.5 (AWG20) |0.13 (AWG26)
3-phase 200V | 5010130 | 5A 20 A (3P+1a) 0.5 (AWG20) |0.13 (AWG26)

H Be sure to ground the grounding terminal.

In wiring to power supply (outside of equipment) from MCCB, use an electric wire of 1.6
mm diameter (2.0 mm?) or more both for main circuit and grounding. Must be grounded
with resistance less than 100 Q. Do not tighten the ground wires together, please tighten
them individually.
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. Wiring

( Terminal for power supply (POWER))
Part number of terminal block: 0138-7603 (DINKLE)

LA permine Terminal explanation
symbol name
L3 . . . .
Terminal for Connect the terminal to commercial power supply conforming to
L2 power supply | voltage specification. When you use single
L1 input phase, connect the main power between L1 and L2 terminals.

The lower side of product is L1.
How to wiring:
Please use a single wire or rod terminal and insert as far into the connection hole.
Recommended rod terminal: TGN TC-1.25-9T(NICHIFU), Applicable wire size: AWG20 to 16.
In case of single wire: Strip length10 mm(reference): Applicable wire size: AWG20 to 14.
How to remove wiring:
Using a flathead screwdriver with a blade width of 2.6 mm, push the Wire extraction
button of the terminal block vertically and remove the electric wire. Be careful not to apply
excessive force at this time. (Approximately 20 N or less)
* Please check tools etc. necessary for terminal crimp on the home page of terminal
manufacturer or contact terminal manufacturer.
* Since the strip length of the wire depends on the type of wire etc., please decide the
optimum strip length according to the processing condition.
CAUTION: To prevent unforeseen circumstances due to poor contact etc., install and wire
so that no stress such as pulling is applied to the terminal block through the
cable.

| — Connector for communications
(SER)

| — Connector for motor connection
(MOTOR)

L— I1 input enabled switch (SW3)

Grounding terminal (&) —|
2 places

Heat sink L — Connector for control signals (1/0O)

Power supply line I~ Nameplate (Displayed on the side)

connection hole

Terminal block for
power input (POWER)

I™~— Wire extraction button

[Rear view]

B8




I Conformance to international standards

(EC Directives

This brushless amplifier realizes compliance with the relevant standard of low voltage
directive in order to facilitate conformity to the EC directive of the machinery and equipment
to be incorporated.

M Authorized Representative in EU
Panasonic Marketing Europe GmbH
Panasonic Testing Centre

Winsbergring 15, 22525 Hamburg, Germany

l Authorized Representative in UK
Panasonic UK, a branch of Panasonic Marketuin Europe GmbH,
Mzxis 2, Western Road, Bracknell, Berkshire, RG12 1RT

(EMC Directives)

Brushless amplifiers are not intended for general home use or connection to low-voltage public
communication lines. Connecting to such a circuit may cause radio frequency interference.
This brushless amplifier decides the model such as installation and wiring, and it conforms
to the relevant standard of the EMC directive in that model. Wiring conditions, grounding
conditions, etc. may not be the same as those of the model in the state where it is incorporated
in actual machinery / equipment. Therefore, as for compliance with the EMC directive in
machinery / equipment, it is necessary to measure with the final machinery / equipment
incorporating this product (especially Radiated Emissions, Conducted Emissions etc.).

( Applicable standard ]

Installation

Applicable standard condition

UL61800-5-1 Standard for Adjustable Speed Electrical Power Drive
UL Systems - Part 5-1: Safety Requirements -Electrical,
Thermal and Energy

CSA C22.2 No. 274  Adjustable speed drives

Class I equipment
Pollution degree 2
"1

Low Voltage Directive
EN61800-5-1 Adjustable speed electrical power drive systems

EMC Directive Overvoltage
EN55011 Industrial, scientific and medical (ISM) radio-frequency category II
European equipment — Electromagnetic disturbance characteristics | Class I equipment
Communities|  EN1000-6-2 Electromagnetic compatibility (EMC). Pollution degree 2
Directive Immunity for industrial environments Group 1, Class A

EMI Category C3

EN61000-6-4 Electromagnetic compatibility (EMC) Emission standard )
2nd environment

for industrial environments
EN61800-3 Adjustable speed electrical power drive systems.
EMC requirements and specific test methods

Geri(i(f)i?:tiun Korea Radio Law 2 Class A Instrument .
Mark (commercial broadcast communications equipment)

*1 SCCR: 5,000 rms symmetrical amperes, 240 Volts maximum.
The branch circuit protection shall be limited to any Class of Listed fuse with a maximum let-
through current of 700 A.
Integral solid state short circuit protection does not provide branch circuit protection. Branch circuit
protection must be provided in accordance with the National Electrical Code and any additional
local codes. (These devices are not provided with motor over-temperature sensing.)
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. Conformance to international standards

*2 Information related to the Korea Radio Law
AF 717 (RS USEUTIXRY) 0] 7|7 HRE(A F) EXRIAET|7|2M EHOjX E= AMBALE Ol e
FolstA|7| vi2toy, 7tE Q| o] X|Aof|M AtBste AE FH2Z Fuch (CH&7|E : BRUSHLESS AMPLIFIER)
This brushless amplifier is a Class A
commercial broadcasting radio wave generator not designed for home use. The user and dealer
should be aware of this fact.

Configuration of peripheral equipment

- 100 V system: Single phase 100 V to 120 V + 10 %, 50 Hz/60 Hz
200 V system: Single phase 200 V to 240 V + 10 %, 50 Hz/60 Hz
Power - Use the equipment under the environment of overvoltage category Il specified by
supply IEC60664-1. . . .
- In order to obtain overvoltage category lll, insert a transformer conforming to EN
standard or IEC standard to the input of brushless amplifier.
- Use an electric wire size suitable to EN60204-1.
Install molded circuit breaker (MCCB) specified by IEC standard and UL certification
between power supply and noise filter. The branch circuit protection shall be limited
MmccB ) ) .
(breaker) to any Clas.s of Listed fusg wn.h a maX|.mum let-through .current of 790 A.. _
Fuse Integral solid state short circuit protection does not provide branch circuit protection.
Branch circuit protection must be provided in accordance with the National Electrical
Code and any additional local codes.
Noise When installing one noise filter at the power supply for more than one brushless
filter motor used, contact the manufacturer of noise filter.
Surge Install a surge absorber on the primary side of noise filter. However, in performing
the voltage resistance test of machine and equipment, be sure to remove the surge
absorber .
absorber; otherwise, the surge absorber may be ruptured.
Be sure to connect the grounding Terminal of brushless amplifier and protective
Grounding | grounding wire (PE) of system for preventing electric shock. Do not tighten the
grounding wires together but connect them individually.

Wiring of peripheral equipment

Ferrite core (noise filter for control signals)

MCCB || Noise filter IFﬂl Brushless
Fuse 7 @ L] amplifier

Signal line

2 turns
Power
supply

Surge Earth wire

absorber

Protective_earth (PE)
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I Maintenance and Inspections

Maintenance/ Inspections

Routine maintenance and inspection are essential for proper and satisfactory operation of
the motor.

( Maintenance/ Inspection item |

Maintenance/ | Inspection

Check item | procedure Condition

Input voltage | Voltmeter | Must be within +10% of rating.

Input current | Ammeter | Must be within rated input current described on nameplate.

The resistance of motor should be 1 MQ or higher when tested
with a 500 V megger.

. Insulation : o
Insulation resistance Measuring position:
resistance Between power input line (L1, L2,L.3) and grounding wire
tester
Brushless motor:
Across phase (U, V, W) and ground terminals
. . Noise level must not be different from the usual level. In addition,
Noise Hearing . . .
abnormal noise such as rumbling noise must not be heard.
Vibration By hand Free from abnormal vibration.

Check that circumference of the motor and gear head are free

Grease Visual check| from oil and grease.
leakage ) .
If grease leakage will cause problem, use grease sealing cover.
Installation Torque Check for loosening of bolt, and tighten additionally as
bolt wrench necessary.
Use Check the ambient temperature and humidity, and make sure

By sight

environment that dirt, dust, or foreign substance is not found.

+ Power-on/off operations should be done by the operators themselves for ensuring safety
in checking.

+ Do not touch the motor while it is running or immediately after it stops because it gets hot
and stays hot for a while after power has been turned off.

+ When testing the insulation resistance of the brushless amplifier with the megger, discon-
nect the amplifier from all associated devices. Performing megger testing without first
disconnecting these devices will cause failure.

When disassembly, troubleshooting, etc., is needed,
be sure to contact our service department or the sales agent of purchase.

B11

I Repair

+ Consult to a dealer from whom you have purchased the product for details of repair.
When the product is incorporated to the machine or equipment you have purchased,
consult to the manufacturer or the dealer of the machine or equipment.

Technical information

+ Technical information of this product (Operating Instructions, CAD data) can be
downloaded from the following web site.
industrial.panasonic.com/ac/e/
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