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POWER ELECTRONICS B150 — Dynamic Braking Unit

SAFETY SYMBOLS

Always follow safety instructions to prevent accidents and potential hazards
from occurring.

This symbol means improper operation may results in
serious personal injury or death.

Identifies shock hazards under certain conditions.
Particular attention should be given because dangerous
voltage may be present. Maintenance operation should be
done by qualified personnel.

Edition March2012

This publication could present technical imprecision or misprints. The
information here included will be periodically modified and updated, and all
those  modifications  will be incorporated in later editions.
To consult the most updated information of this product you might access
through www.power-electronics.com where the latest version of this manual
can be downloaded.

Revisions
Date Revision Description
08/10 /2008 A First edition
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SAFETY INSTRUCTIONS

IMPORTANT!

/N ALARM

Safety instructions showed in this manual are useful to teach user
how to use the product in a correct and safety way with the
purpose of preventing possible personal injuries or property
damages.

Safety messages included here are classified as it follows:

Make sure of taking corresponding protection for ESD Electrostatic
Discharge in case of manipulation of the PCB.
Otherwise, the unit could result damaged due to this effect.

Implement the connections of the braking unit after checking the
equipment is not powered.
Otherwise, there is risk of connection error and the unit may get damaged.

Make sure of connecting correctly the braking unit to the drive.

[IM—I'OZITI]

Otherwise, there is risk of connection error and the unit may get damaged.

Do not remove the cover while the drive is powered or the braking unit is
in operation.
Otherwise, electric shock could occur.

Do not run the braking unit with the front cover removed.
Otherwise, you may get an electric shock due to the high voltage terminals or
exposure of charged capacitors.

Do not remove the cover except for periodic inspections or wiring, even if
the input power is not applied.
Otherwise, you may access the charged circuits and get an electric shock.

SAFETY INSTRUCTIONS 7
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Wiring and periodic inspections should be performed at least 10 minutes
after disconnecting the input power of the equipment which is going to be
connected with this braking unit and after checking the DC Link voltage is
discharged with a meter (below 30VDC).

Otherwise, you may get an electric shock.

Operate the switches with dry hands.
Otherwise, you may get an electric shock.

Do not use cables with damaged insulation.
Otherwise, you may get an electric shock.

Do not subject the cables to the abrasions, excessive stress, heavy loads
or pinching.
Otherwise, you may get an electric shock.

/N cAauTION

Install the braking unit on a non-flammable surface. Do not place
flammable material nearby.
Otherwise, fire could occur.

Disconnect the input power if the drive or the braking unit gets damaged.
Otherwise, it could result in a secondary accident or fire.

After the input power is applied or removed, the drive will remain hot for a
couple of minutes.
Touching hot parts may result in skin burns.

Do not apply power to a damaged drive or braking unit, or to a drive or
braking unit with parts missing even if the installation is complete.
Otherwise, fire or accident could occur.

Do not allow lint, paper, wood chips, dust, metallic chips or other foreign
matter into the braking unit.
Otherwise, fire or accident could occur.

8 SAFETY INSTRUCTIONS
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/I WARNINGS

RECEPTION

= Material of Power Electronics is carefully tested and perfectly packed
before leaving the factory.

= In the even of transport damage, please ensure that you notify the
transport agency and POWER ELECTRONICS: 902 40 20 70
(International +34 96 136 65 57) or your nearest agent, within 24hrs
from receipt of the goods.

UNPACKING

= Make sure received merchandise corresponds with delivery note,
models and serial numbers.

= Each equipment is supplied with a technical manual.

RECYCLING

= Packing of the equipments should be recycled. For this, it is
necessary to separate different materials included (plastic, paper,
cardboard, wood, ...) and deposit them on proper banks.

= Waste products of electric and electronic devices should be
selectively collected for their correct environmental management.

SAFETY

= Before operating the equipment, read this manual thoroughly to gain
and understanding of the unit. If any doubt exists then please contact
POWER ELECTRONICS, (902 40 20 70 / +34 96 136 65 57) or your
nearest agent.

= Wear safety glasses when operating the braking unit close to the drive
with power applied and the front cover is removed.

= Handle the braking unit with care according to its weight.
= Do not place heavy objects on the braking unit.

= Install the braking unit according to the instructions within this manual.

SAFETY INSTRUCTIONS
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Ensure that the mounting orientation is correct.
Do not drop the braking unit or subject it to impact.

The B150 braking unit consists of electronic cards sensitive to static
electricity. Use procedures to avoid it.

The B150 unit operates with High DC Voltage (VDC) Circuits. Be
careful with the application and the protection of the B150 and the
braking resistors.

Heat generated by the braking resistors connected to the B150 unit
operating at full power or in fault status, can reach a power value
above 220kW. The design of the system must include thermal Fault
Safety protection to prevent the risk of fire under any condition.

The B150 braking unit operates with VDC. The voltage value can be
735VDC whenever main voltage is present. Make sure that the B150
braking unit and any drive and load connected to it, are completely
discharged before removing the gland plate, the cover or before
trying to access in order to make any maintenance action.

The B150 dynamic braking unit provides with a functional braking. It is
not a safety brake and for this reason, it must not be used as it. When
the application requires it, it must be used a safety mechanical brake
separately.

The installer is must follow the manufacturer recommendations and

the local and national safety and electrical regulations. It is
responsible of the safety and correct installation of the system.

The access plate of the B150 unit and its cover must be correctly
installed to meet the specified protection degree 1P20.

10
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CONNECTIONS PRECAUTIONS WITH SD700 DRIVE

The power connection between the SD700 (HVDC+ and HVDC -) and
the dynamic brake should be done with unipolar twisted pair with a
turn ratio of 200mm. The cable length should be less than 2 m
otherwise the cable inductance could damage the Dynamic brake due
to overvoltage pulses.

The power connection between the B150 and the resistors should be
done with unipolar twisted pair with a turn ratio of 200mm. The cable
length should be less than 10 m otherwise the cable inductance could
damage the Dynamic brake due to overvoltage pulses.

To ensure correct operation of the drive it is recommended to use a
SCREENED CABLE for the control wiring.

For EMERGENCY STOP, make sure supply circuitry is open.

It is not recommended to use a 3-wire cable for long distances. Due to
increased leakage capacitance between conductors, over-current
protective feature may not operate correctly.

Do not use power factor correction capacitors, surge suppressors, or
RFI filters on the output side of the drive. Doing so may damage these
components.

Always check whether the DC Link LED is OFF before wiring
terminals. The capacitors may hold high-voltage even after the input
power is disconnected. Use caution to prevent the possibility of
personal injury.

In case of using fuse protection, select suitable fast action DC fuses.

TRIAL RUN

Follow the steps described in this manual.

Always apply voltage and current signals to each terminal that are
within levels indicated within this manual. Otherwise, damage to the
braking unit may result.

Read the Getting Started Manual of the SD700 drive for additional
information.

SAFETY INSTRUCTIONS 11
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OPERATION PRECAUTIONS WITH SD700 DRIVE

When the Auto Restart function is enabled, keep clear of driven
equipment, as the motor will restart suddenly after a fault is reset.

The “STOP / RESET” key on the keypad is active only if the
appropriate function setting has been made. For this reason, install a
separate EMERGENCY STOP push button that can be operated at
the equipment.

If a fault reset is made with the reference signal still present then a
restart will occur. Verify that it is permissible for this to happen,
otherwise an accident may occur.

Do not modify or alter anything within the drive.

Before programming or operating the SD700 Series, initialise all
parameters back to factory default values.

EARTH CONNECTION

The drive is a high frequency switching device and leakage current
may flow. Ground the drive to avoid electrical shock. Use caution to
prevent the possibility of personal injury.

Connect only to the dedicated ground terminal of the drive. Do not use
the case or the chassis screw for grounding.

When installing, grounding wire should be connected first and
removed last.

The earth cable must have a minimal cross sectional area that meets
local country electrical regulations.

Motor ground must be connected to the drive ground terminal and not
to the installation’s ground.

Installation ground must be connected to the drive ground terminal.

Eventually the resistor and dynamic brake may suffer a ground fault.
Connect the dedicated terminal to the ground to prevent any
damaged.

12 SAFETY INSTRUCTIONS
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1. INTRODUCTION

1.1. Description of the B150 Braking Unit

The use of the dynamic braking provides the drives of SD700 Series
with the capacity of covering the regeneration probably generated
during deceleration with high-inertia loads (like a large fan or
centrifuge, ...) or a regenerative load (like the descent of an elevation
crane, ...). The dynamic braking unit turns this regenerative energy into
heat through the dynamic braking resistors, so keeping the motor
control.

_; 1. Leds for status indication.
Unit reset.
2. Power and Control
B1 50 Connections.
A

SD70ITF0001BE < ? >

Figure 1.1 Description of the B150 Braking Unit

INTRODUCTION 13
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The B150 is the main power switching element of such a dynamic
braking system.

The B150 braking unit can be controlled in Master mode by built-in
voltage sensing circuit. At the same time, the equipment provides with
an output for multiple B150 slaves in order to provide an extra-braking
capacity.

B150 have a safety relay ‘no fault’, that connected to one SD700 digital
input and configured as a fault, allows knowing and controlling the fault
status of the brake.

The B150 series is composed by three models that depends on the
rated voltage of the drive. Units B150.2 (230VAC) and B150 (400VAC-
500VAC) can switch up to 300A at 735VDC into a resistive load with a
maximum peak power of 220kW. Unit B150.6 (690VAC) can switch up
to 200A at 1155VDC into a resistive load with a maximum peak power
of 230kW.

It is necessary to select and purchase dynamic braking resistors
adjustable to each application.

14
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2. TECHNICAL CHARACTERISTICS

2.1.Electrical Data

DYNAMIC BRAKE B150
B150.2 B150 B150.6
Using voltage for brake 230VAC, 400VAC, 690VAC
(jumpers) 500VAC,
Maximum switch current 300A 200A (R=5.75Q2
glﬁEgFiTlc?\ATl] NS (R=2.4Q @ 735VDC) @ 1155VD0)
Continuous current rating 150A (R=4.9Q at 100A (R=11.5Q
735VDC) @ 1155VDC)
Minimum resistor rating 24Q 5.75Q

Trip when switching into to short-circuited

IGBT desaturation trip .
IGBT heat sink over q ! q
PROTECTION femperature Trip when IGBT heat sink over 90°C
Over temperature of the Avallablg digital input for external trip
: connection (thermal sensor of the external
resistors ;
resistor)
Mode selection Master (internal sensing circuit)
Slave (by external drive)
Potentiometer for fine setting . | vBus | Activating Voltage
BRAKING (\‘,’A'é) max. |_for Brake (VDC)
VOLTAGE (VDC) | 0% | +5% | -5%
CONTROL 230 | 360 | 400 | 420 | 380
400 | 625 | 730 | 765 | 695
500 [ 780 | 780 | 820 [ 740
690 | 1080 | 1100 | 1155 | 1045
Safety relay ‘No Fault Changeover relay NO-NC. Activated at normal
OUTPUTS conditions, deactivated at fault conditions or no
power.
Protection degree P20
Operating temperature 0°C to +50°C
AMBIENT Storage temperature -25°C to +80°C
CONDITIONS Relative humidity 80% at 31°C up to 50% at 50°C
Altitude 1000m

Altitude derating (>1000m)

-1% per 100m, up to 3000m max.

Note: The cable input plate and the cover of the equipment must be correctly installed to guarantee the

[IM—I'GIZITI]

specified protection degree for the equipment.
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3. INSTALLATION AND CONNECTION

3.1.Installation of B150 Unit

The B150 has compact dimensions that make easy the installation and
connection.

/N cAuUTION

The variable speed drives on where B150 dynamic braking units are
connected operate with high voltage.

Make sure the power supply has been disconnected and let at least 10
minutes elapse in order to guarantee the DC bus has been discharged,

before installing B150 Braking Unit. Otherwise, you may get an electric
shock.

177 221
(o] O]
= = a a
@ @
Bi30| | [z
o
o=
]
O=
=]
@
gl S 3 )
q
o
- - o
) ® p
L2 -
=l |
120

SD70DTFOO0BAE

Figure 3.1 Dimensions for B150 Braking Unit
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It is recommended to install the B150 braking unit in a suitable
environment in order to the offered performances go on for more time.

The ambient temperature should not be below 0°C and above 50°C.
The relative humidity should be lower than 80% at 31°C (decreasing
linearly down to 50% when temperature is 50°C). There must be not
condensation. Do not install the equipment in direct sunlight, for better
operation.

The mounting and installation must be in vertical orientation saving the
minimum distances indicated in figure 3.2 and with the back panel
fixed to the wall to ensure proper cooling.

The installation should be done leaving a free-space of 150mm
vertically and 50mm horizontally from adjacent equipments in order to
avoid the ambient temperature exceeds 50°C. Make sure the air flow
from the fan is not obstructed.

Do not install multiple straight B150 units above other cooling units to
avoid the accumulation of hot air in the installation area.

Avoid cooling the B150 unit with the heated air coming from the
resistors. Otherwise the B150 could suffer overheating problems.

If the B150 unit is installed in a cabinet, make sure the available
cooling is enough in order to internal air does not get hot and does not
exceed the specified temperature.

INSTALLATION AND CONNECTION 17
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POWER ELECTRONICS

150mm

.j
o

50mm

b

I i)

150mm

SD70DTFO002AE

50mm
" \

Figure 3.2 Minimum recommended distances for the installation

3.2. Power and Control Connections for B150 Unit

Some applications require a mechanical brake as safety measure in
case of dynamic braking failure. The output of the ‘No Fault’ relay, can
be used to operate the mechanical brake through a correct wiring.

18 INSTALLATION AND CONNECTION
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The following image shows where the power (plates) and control
terminals are located:

CONTROL
TERMINALS
POWER
= TERMINALS
L]

[55\)}(;& - HVDC REX‘I'Z]/.

> . '

@ @
SD70ITF0003BI

Figure 3.3 Image of the power and control terminals of B150 Unit

INSTALLATION AND CONNECTION
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3.2.1. Description of Power Terminals for B150 Unit

The access to the power terminals of the B150 unit is from the
bottom of the equipment.

Bolt MEx10

m
J [ FER
2 g -
- w
=]
177
120 220,67
[ a2 =
® ®
=uEY o-
o
o=
o= Bolt M6x10
8~ L
el g
3= 8
Screw
-]
R AN ) By
5 [ 20 - oy
© %./ T = "
% w
8 ® - i) 1 &
8 ol
1 .
46,5) 40 (40 | 14 | 145 161.34
SD70DTF0005A1

Figure 3.4 Detail of the power terminals of B150 Unit
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TERMINAL DESCRIPTION

REXT 1 Itis connected to the terminal +HVDC of the drive and, at
the same time, to one of the terminals of the braking

+HVDC )
resistor.

-HVDC Itis connected to the terminal ~-HVDC of the drive.

REXT 2 Itis connected to one of the terminals of the braking resistor.
Itis connected to the earth terminal of the drive.

(Earth)

3.2.2. Description of the Control Terminals for B150 Unit

The control terminals are also accessible from the bottom of the unit.
(See figure 3.3).

SD70ITFO005BE

Figure 3.5 Image of the control terminals of B150 Unit

INSTALLATION AND CONNECTION 21
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CONNECTOR | DESCRIPTION
Terminals for Relay ‘No Fault'.
Terminal | Description
J101 1 Output of relay ‘No Fault. NO contact.
2 Output of relay ‘No Fault. Common.
3 Output of relay ‘No Fault'. NC contact.
Connection terminals of digital input for External Fault
control.
Terminal | Description
J403 4 Connection for signal of thermal sensor of the
braking resistor (if the resistor is equipped with
5 this sensor).
Input connection terminals for braking control in Slave
Mode.
Terminal | Description
J405 6 This connection must be used when the
dynamic braking unit is going to operate in Slave
7 Mode. See section ‘Operating Mode Setting’.
Output connection terminals for connecting other dynamic
braking modules in cascade.
Terminal | Description
J406 8 This cqnnectipn mu§t be useq when other
dynamic braking units are going to be connected
in cascade, independently of the selected
9 operating mode. See section ‘Operating Mode
Setting.
J101 J403 J405 J406

P —— = —— p——— ————
1 2 3 4 5 6 7 8 9
SD70DTFO007BE

Figure 3.6 Detail of control terminals

22
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3.23.

A\

Connections between B150 Unit and SD700 Drive

The details of the different configurations to connect the B150
braking unit with the SD700 are described next. It is necessary to
consider the requirements of each application to choose the proper
connection.

WARNING

Isolate the drive from the power supply before connecting the
braking unit to it.

Make sure the power supply has been disconnected and let at least 10
minutes elapse in order to guarantee the DC bus has been discharged,

before
shock.

installing B150 Braking Unit. Otherwise, you may get an electric

It is recommended to use shielded cable to connect all control
signals in order to meet EMC compliance. The shielded cables must
be correctly connected to earth. It is recommended the control wiring
is separated from the power wiring by 300mm.

Connect the terminals of the drive bus +HVDC and —HVDC to the
terminals +HVDC and -HVDC of the B150 unit, according to the
figure 3.6, by using for this, low-inductance unipolar twisted cable
cables as shown in figure 3.7. Be careful to observe the correct
polarity.

The maximum recommended cable length between the B150
braking unit and the SD700 drives is 2 meters. The maximum
recommended cable length between B150 unit and the resistors is
10 meters. The used cables should be a unipolar twisted pair.

INSTALLATION AND CONNECTION 23
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SD700 B150
VARIABLE SPEED DRIVE DYNAMIC BRAKING UNIT
CONTROL
TERMINALS
ol
] ~
g
H
- : ] Souer CONTROL TERMNALS
TERMINALS § & o x
£ ¢ &
H o] g 2
E = 3 FAULT W g
5 5 F o0 RELAY 99
88 g ] - 8% iz
£ 3 2 $z2e0 gy
iI*d i xen o * £s
[1] 1 4[5[6[7[8]9

1

Sy

-
o] e
BRAKING
RESISTOR
SD70DTF0003BI
Figure 3.6 Connections between SD700 and Braking Unit B150
| 200 mm |
GDTGO03A

Figure 3.7 Unipolar twisted cable with a turn ratio of 200 mm
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3.24.

Connection of the Braking Resistor

The braking resistors MUST be non-inductive. For additional
protection of the B150, it is recommended to use fast-acting fuses of
proper value.

Due to the high switching speed and the high current of the B150
unit, it must be used unipolar twisted cable with a turn ratio of
200mm (figure 2.7) and a maximum distance of 10m. This would
reduce the inductance of the cable.

The braking resistor is connected to the terminals labelled as R EXT
1 and R EXT 2 using low inductance cables, as the previous figure
shows.

The maximum recommended cable length between the B150 unit
and the braking resistors is 10 meters.

The sizing of the cable should be selected by using the Average
Brake Resistor Current (lay) instead of the Peak Current rating in
accordance with:

lav = lpk X Dr

Terminals of Braking Resistor

It is recommended to use braking resistors equipped with thermal
sensors. Connect it to the terminals 4 and 5 of the B150 braking unit
enabled for this purpose. See figure 3.6.

INSTALLATION AND CONNECTION 25
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Terminals for braking resistor are the following ones:

TERMINAL DESCRIPTION

Terminals to connect the resistor to the dynamic braking
unit. Connect the terminals of the braking resistor to the
terminals R EXT 1 /+HVDC and R EXT 2 of the B150
unit.

Thermal sensor of the resistor. The status of which will
change according to the temperature.

- For normal temperature (ambient): Normally closed
(NC) (TH1 - TH2 closed contact).

- In case of resistor over temperature: Normally open
(NO) (TH1 - TH2 open contact).

TH1, TH2 [ These terminals are connected to the terminals 4 and 5
of the B150 unit. When the contact is open by over
temperature, the relay ‘No Fault' of the B150 is active.
To generate a fault in the drive, connect the terminal 1
(NO contact of relay ‘No Fault’ - closed when fault
occurs) of the B150 to one digital input of the drive
configured as ‘External Fault'.

B1,B2

M Terminals TH1 and TH2 will be available when the used braking resistor is
equipped with thermal sensor.

26 INSTALLATION AND CONNECTION
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3.3.Operating Mode Setting

There are two operating modes for the dynamic braking unit B150:
Master Mode and Slave Mode.

Additionally, two or more braking units can be connected in cascade,
independently of the selected operating mode and according to the
application requirements.

3.3.1. Master Mode Selection
In this mode, the brake is auto-controlled. For this:

o Select Master Mode through the jumper M.

SD700

N DIX 9 24: EXTERN EMERGE

=]

+24Vdc Common Terminal

+HVDC
-HVDC

x
S
e
a
7
u
-4
w
S
5

i

|

=

Fl__f4
| [
BRAKING
RESISTOR

SD70DTF0009BI

Figure 3.8 Connections between SD700 and Braking Unit B150 — Master Mode
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To connect more braking units in cascade:

o The first unitis configured in Master Mode, and the remaining
brakes are configured in Slave Mode. For this, the jumper S
must be connected (see section ‘Slave Mode Selection’).

o Connect the pin 8 of the master brake connector to the pin 6 of
the connectors of all slave brakes.

o Connect the pin 9 of the master brake connector to the pin 7 of
the connectors of all slave brakes.

Note: Regarding the power connections, connect the terminals +HVDC and
—HVDC of the SD700 drive to the terminals R EXT 1 +HVDC and —-HVDC
respectively of all used braking units B150. Also, the ground terminals must be
connected between them. See following figure.
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Figure 3.9 Connection B150 in Master Mode — Connection of brakes in cascade
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3.3.2. Slave Mode Selection

In order to the braking unit can operate in Slave Mode, it must
connect the optional board for braking unit in slave mode
SD7DB to the SD700 drive. The information referred to this board is
detailed in the Annexe A of this manual.

In this mode, the brake is controlled by the drive. For this:

o Select Slave Mode through the jumper S.

o Connect the pin 1 of the optional board for braking unit in slave
mode, which is connected to J201 of the control board of the
drive, to the pin 7 of the braking unit connector. Also, connect
the pin 2 of the optional board to the pin 6 of the braking unit.

SD700

w
-
o
o

s

z

RELAY
FAULT

1™ OPT BOARD
FOR BRAKING |
UNITIN SLAVE |
MODE L

N DIX  24; EXTERN EMERGE

=]

THERMAL SENSOR

A~ o
L o
IS
| OF RESISTOR
| sLave Mope
3] CoNTROL
®
©

+HVDC
HVDC
@

o

S

o

@

+24Vdc Common Terminal

R EXT 1 +HVDC

®

st

=
[e2]

@
I

BRAKING
RESISTOR

SD70DTF00118BI

Figure 3.10 Connections between SD700 and Braking Unit B150 — Slave Mode
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To connect more braking units in cascade:

o Configure in slave mode the remaining braking units by
connecting the jumper S in all brakes.

o Connect the pin 8 of the connector of the slave brake which is
controlled by the drive (dominant slave) to the pin 6 of the
connectors of all remaining slave brakes.

o Connect the pin 9 of the connector of the slave brake
controlled by the drive (dominant slave) to the pin 7 of the
connectors of all remaining slave brakes.

Note: Regarding the power connections, connect the terminals +HVDC and
—HVDC of the SD700 drive to the terminals R EXT 1 +HVDC and —-HVDC
respectively of all used braking units B150. Also, the ground terminals must be
connected between them. See following figure.
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Figure 3.11 Connection B150 in Slave Mode — Connection of brakes in cascade
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3.4.Local Settings and Indications

The B150 braking unit has several leds located in front side of the
equipment. They provide user with information about the operating
status of the braking unit. Below them, there are a potentiometer for
the setting of the activating voltage of the brake and a reset push-

button.

ELEMENT DESCRIPTION
Led Lit when power supply is
connected to the Dynamic
BUS Braking unit.
Led
. i FALLO Lit when a fault occurs.
Fault
. FALLO Led
e FRENO ACTIVO | Lit when the resistor is active.
. FRENO ACTIVO Braking
Braking
Fine-setting potentiometer.
O Ezﬁg‘gﬂo" Allows setting the activating
0 Max voltage level of the brake. The
higher is the setting, the more
Potentiometer | effective is the brake, but is
FRENO ON nearer to the trip level. Itis
O RESET Brake ON recommended to set to high
values and reduce them
o) according to the application,
POWER ELECTRONICS avoiding that the drive trips by
overvoltage.
SD70ITFO0D4BE
Figure 3.11 Local settings and Fault reset.
indications Allows resetting the faults and
Push-button leaving the unit ready to operate
RESET whenever the causes which
generate the fault have been
solved.
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3.5. Safety Connection for ‘No Fault’ Relay

The safety relay ‘No Fault’ is active during normal operation and no
active when the power is removed or a fault occurs.

The B150 unit has protections from:
= Desaturation of the IGBT
= Over temperature of the heat sink

If the B150 unit trips out for any reason, the dynamic braking effect will
be lost. Under this circumstance, certain loads may require an
additional or a safety mechanical braking.

Alternatively, the safety relay ‘No Fault’ of the B150 unit may be used
as a signal for the SD700 drives which indicates External Fault. See
connection drawing for additional information.

3.6. Mounting of the Dynamic Braking Resistor

Careful considerations must be given to the mounting of dynamic
brake resistors. These devices are able to dissipate large amounts of
power and will often reach high temperatures. It is recommended that
the resistors are provided with sufficient cool air, so this, the hot air
generated does not affect to neither braking unit nor to the drive.
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3.7.Resistor Thermal Protection

A failure of the B150 unit may cause the resistors to be turned ON
permanently (open circuit). Unless preventive actions are taken, the
power generated can easily lead to the destruction of low duty cycle
resistors or fire.

Additionally, a wrong-calibrated thermal model will not protect a
resistor properly. As a result, the braking resistors can be damaged,
causing loss of control of the motor, and possibly a fire hazard.

To prevent such events, it is advisable to provide additional over-
temperature protection such as thermal fuses or a latching type
microtherm mounted near the resistor.

The microtherm should be connected in series with the safety relay ‘No
Fault’ of B150 unit and with the signal of External Fault of the SD700
Series.

Thermal fuses or thermostats fitted to the resistors and connected to
the coil of a contactor in the AC motor variable speed drive will provide
a second level of protection.

Better protection is possible by also controlling a DC contactor
connected in series with the dynamic braking resistor. This also
provides protection in case of the B150 unit failing and permanently
switching on. The resistor contactor must be DC rated, NEVER replace
it by an AC rated contactor.
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4. RECOMMENDATIONS FOR
APPLICATIONS

One of the most common applications for the B150 is to aid in the rapid
deceleration of loads that have a high level of inertia (for example, large fans
or centrifuges pumps).

In this application type, when the drive begins to decelerate the load, the slip
speed of the motor can become negative. This causes the motor to
regenerate energy charging the DC Bus capacitors, increasing the DC Bus
voltage. The dynamic braking unit is turned on when the DC Bus voltage
reaches a preset level.

The B150 unit has the ability to monitor the DC Bus voltage directly by using
an internal voltage sensor Master Control Mode. When the B150 is turned on,
the dynamic braking resistor is connected through the DC Bus, thus
dissipating the regenerated energy and controlling the DC Bus voltage at the

same time.
+HVDC

& & SIS Vi
R o—rtl ; Sy o
s o+ 2 g &
T oLk o == 5[ EE

z | H e
A4da
01 [os |oe n_l a{ n.{
-HVDC
RECTIFIER o Bus WERTER
B150
Lo FUSE
REST1 VDG

I

I3
i| | ieraxing
i| [iresisToR

REXT2

N

Figure 4.1 Configuration of Dynamic Braking System
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The effect of this action is that the mechanical energy in the load ,which is
reflected back into the DC Bus, is converted to heat in the braking resistor
and the control of the motor deceleration is maintained.

If the level of the regeneration exceeds the capability of the dynamic braking
system the DC Bus voltage will continue to increase. This will cause that the
drive will trip by high voltage in DC Bus (F2).

This is an undesirable situation and should be rectified by decreasing the
resistor value and calculating properly the power of the resistor.

4.1. Selection of the Dynamic Braking Resistor
The external resistor MUST be of non-inductive construction.

To select the appropriate power rating and thermal capacity of the
dynamic braking resistor, certain requirements must be determined
and calculated. If it is required information about these calculations for
the resistors and wiring requirements, please, request assistance from
Power Electronics or its authorized distributors.

4.1.1. Peak Instantaneous Regenerated Power (Pcrk)

This is the absolute maximum peak power generated from the load
that must be absorbed by the dynamic braking resistor. This value is
used to determine the minimum resistance of the dynamic braking
resistor. Therefore, select a dynamic braking resistor with a Peak
Power rating (Prek) greater than the Peak Instantaneous
Regenerated Power (Pgpk).

Otherwise, do not select a dynamic braking resistor such that the
B150 maximum switch current of 300A is exceeded.
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4.1.2.

4.13.

Short Term Average Regenerated Power (Pcva)

This is the average power generated by the load over a short term
repetitive cycle. Ensure that the resistor has a continuous power
rating greater than the Short Term Average Regenerated Power
(Pgva) of the load.

The Dynamic Braking Resistor Duty Rating (Dg)

The allowable short term dynamic brake Duty Rating (Dg) of the
dynamic braking resistor must be known for the correct protection of
the resistor. This value will be required when commissioning the
B150 unit.

The allowable short term dynamic brake Duty Rating (Dgr) can be
calculated from the following equation:

Dy = M.loo%

GAV

The actual braking resistor Average Dissipated Power (Pray) is:

_Pcpk -Dr

P
RAV = 100%

38
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5. PARAMETER SETTING FOR SD700
SERIES

In the SD700, there is a parameter which must be configured when the use of
tan external dynamic braking unit is required. This parameter is included in

group G17.
5.1.Group 17 — G17: Brake
At Default g Seton
Parameter Description Range o Function RUN
User must configure the drive if an
external dynamic brake is going to be
used.
G17.5/
5DYNBRAK=N  |Use of External N N ORT: EINGTION - YES
Y _ External brake is not
Brake N=NO
used.
Y=YES External brake is going

to be installed.

AJUSTE DE PARAMETROS
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6. TROUBLESHOOTING AND
MAINTENANCE

Description of the possible faults, breakdowns and problems, and possible
solutions. Basic instructions for overall maintenance.

6.1. Troubleshooting

It is recommended to connect the thermal sensor of the resistor to
the B150 unit, additionally the external relay should be connected to
the SD700 drive and configured as an external fault. That way any
B150 failure will cause an emergency stop in the drive.

The possible displayed failures are:

Failure

Possible cause and solution

F EXT
External
fault

Possible IGBT overheating due a greater duty cycle
tan expected or deficient cooling. Wait until the
equipment cools down, disconnect the equipment and
clean the heat sink and fan. Then connect again the
equipment and reset the system.

Possible Resistor overheating due a greater duty cycle
or a deficient cooling. Wait until the resistor cools
down, clean its surface and reset the system.

Possible IGBT desaturation. Verify that the resistor
ohmic value is correct, otherwise consult Power
Electronics.

F2
Overvoltage

Possible inadequate resistor ohmic value. Verify the
value, otherwise consult Power Electronics.

Possible high DC voltage. Check the B150 status, if it
is faulty check the causes of External fault. Otherwise
consult Power Electronics.

F
Desaturation

Check the B150 status, if it is faulty check the causes
of External fault. Otherwise consult Power Electronics.
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6.2. Maintenance

Before beginning maintenance tasks, ensure the drive and the
dynamic braking unit are completely disconnected, discharged and out
of service.

It is recommended to check the heat sink of the B150 unit periodically
and, if it is required, clean it with compressed air in order to prevent the
obstruction of the slots. It is also recommended to clean with
compressed air the braking resistor, once it is guaranteed that the
resistor is cold.

In cases where the braking system is installed in high-pollution
environments, it is recommended to realize the maintenance tasks
more often.

Check and ensure the cooling fan of the B150 unit operates correctly
and any alien substance is obstructed it.

It is recommended to check the torque of the power connections a
week after the start-up then annually.
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7. ANNEX A. OPTIONAL BOARD FOR
BRAKING UNIT ON SLAVE MODE

The optional board for the dynamic braking SD7DB, has the function of
activating the dynamic braking unit, considering the measurement of the DC
Bus Voltage done by the control board of the drive.

This optional board converts the dynamic braking unit B150 into one slave
unit of the drive.

SD7OTFO00EBE

Figure 7.1 Optional board SD7DB

This optional board is provided with two connectors: J1 and J2. As it shown in
the following figure, the connector J1 is used to insert the optional board in
the control board of the drive through the connector J201.

Figure 7.2 Optional board for dynamic braking in slave mode

a2
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The connector J2 offers to the user the terminals that must be wired to the
connector J405 of the dynamic braking unit.

As has already explained, pin 1 of J2 must be wired with pin 7 of J405. The
pin 2 of J2 must be connected with pin 6 of J405.
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