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TVM /KDV AC Power Supplies INDRAMAT

and the KDR Regenerative Power Module Precision Control For Automation

300 Ydc Bus Supply for Muiltiple
Bervo/Spindle Amplifiers
Provides Reguiated Contirol
Yoltages io All Drives

Siores or Dissipates
Regenerative Energy

Sysiem and Internal Diagnostic
Function Monitoring
e Mainisnance-free Modular Design

Description
The:TVM and KDV Power Supplies The TVM features fusing for main under-voltage conditions. The: TVM
convert 220 Vac three phase bus power and control voltages for power supply’'s interconnection:de-

incoming power to a 300 Vdc bus complete power supply protection. sign ensures that the 300 Vdc:bus
voltage which powers the Indramat  All fuses are easily accessed at the is not energized until all of the con-
AC spindle and AC serve-amplifier front panel. The 300 Vdc bus is nected amplifiers return a System
families. The: TVM and KDV supply monitored for over-voitage and .Ready signal.

the continuous and peak drive en- :

ergy for up to 6 spindle or axis am-
plifiers from one main power bus.
The 300:Vdc bus design allows the
TVM and KDV to power high horse-
power applications while losing
less power to-heat. They also sup-
ply allithe regulated controi volt-
ages required by the spindle or
servo amplifiers. These power
supplies are engineered to provide
complete multiple servo/spindle
systemipower along with the sys-
tem safeguards to ensure reliable
operation in the most demanding
applications.

TVM Power Supply

The TVM is a one-piece modular
unit made to quickly interconnect
to modules such as the TDM servo
amplifier and TWM high perform-
ance spindle drive and is designed
for easy mounting inia control!
cabinet.

TVM Power Supply

http:/legacy.library.ucsf.edu/tid/clm81f00/pdf . 2030028507 Fic. 6b-v




- KDV Fower Supply

Indramat’'s KDV seriesisthe@%\\d
module” version of the TVM. The
KDV series includes all the features
of the TVM, but also features an
external heati sink which allows itito
handle more continuous power and
to dissipate regenerative energy
outside the cabinet. The main
power. handling components are
mounted on a heat sink that ex-
tends through a cutoutiin the elec-
trical cabinet, conducting heat out
of the cabinet. Thus, compared to
the TVM, the KDV delivers higher:
peak and continuous power output
levels, yet allows smaller electrical
cabinets to be used. An integral
gasket seal protects the electronic
components from outside contami-
nants while maintaining the sealed'
integrity of the control cabinet. , =
The KDR Regenerative Power Mod- - B
ule can be used with a KDV to ' o

return regenerated energy to the KDV Power Supply and KDR Regenerative Power Module
power lines:.
Applications ' Advantages

The TVM and KDV AC Power

. . ) + Diagnostic and internal function
Supplies are designedifor use with,

‘ ; monitoring.
the Indramat family. of brushless. o i
AC servo and'spindle drives * Factory full-power testing and
including: conservative ratings ensure de-
‘ pendable and reliable service.
Product Function . Application * TVM/KDV energizes 300 Vdc bus
| - : only after System Ready signal is
TDM/KDS BArush!sss AC Servo i High performance servo drives received from all interconnected'
| mplifiers drives.
. KDF Variable Frequency General purpose induction .
| _ Drive (Open-loop) motor drive . Precnspn components, such as
KDA/CDM || Induction Motor Spindle High performance vector Iow‘-drlft Op-amps apd metg! film
Drive (Closed-loop): controlled spindie drive for resistors, are usgd in all critical
induction motors areas of the design.
KDA 2 ~ Induction Motor Spindle High performance vector * All power supplies feature fault
Drive (Closed-loop): ?g_’}gggig::mgigﬁve monitoring, including over-
_ . voltage and under-voltage mon-
TWM/KDW g:.:/zhless AC Spindle ;igll; sp%r:oh;rx?:nz% spindle itoring. All fault circuitry in.a;
' permahent magnet spindle multi-module system is intercons
motors nected for maximum system
. | protection.

* Power supplies are engineered
for easy mounting and intercon-
nection in multiple-axis systems.
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Design Features

Indramat’s modular packaging
means easy installation and simple,
accessible etectrical connections.
The TVM or KDV can be mounted:
in any control cabinet that is about
16 inches deep, powering a combi-
nation of up to six amptifiers or
spindle drives.

Ground lugs - each
ampilifier. individually
grounded at:power supply’

Three-phase input power
connections via high-reliability

bolt-down connectors
(not'used when
KDR.present)

300 Vdc power bus
connections via bolt-down:

Reset button; used to
manually reset power
supply faults without

dropping main power
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Fuse for 300 Vdc Bus
Fuse for +24 V power

Fuse for singte phase \

input power (N -> L1)

Fuse for single phase
input power (L1 -> L2) ——— |

Terminal strip for single ———_{

phase input power, control
voltages for user equipment,
System Ready output;

Diagnostic Features

TVM and KDV diagnostics and LE
indicators provide instantiinforma-
tion for troubleshooting and rapid
replacement if a failure should
occur. internal functions are mon-
itored, such as: bus over-voltage
and undgr-voltage, bleeder circuit;
operation time and amplifier-to-am-
plifier system status. A System

Mounting boit

Go“ \6 “\\a Aeo

S“\\\Q&gy contact closure output is

provided to the user's CNC control!
to indicate that all monitored condi-
tions are satisfactory and the pow-

er supply is operational.

A green:LED indicates bus power
is on. A red LED indicates that the
bleeder resistor has reachediits
temperature limit and a bus over-
voltage condition exists.

/ Green diagnostic LED:
indicators indicate active
functional status

—+=> Three-phase input power
connections via high-reliability
boit-down connectors:

|- Wire “ribbon” cable
provides control voitages
to connected amplifiers

Diagnostic LEDs
Red/(H3) = Bus over-voltage
Green (H4) = Bus above
200Vde

Terminal strip for
KDR inputs/outputs

Connectors for
smoothing inductors

Note: KDV Power Supply with optional
KDR Regenerative Power Module is
shown. TVM features are similar to KDV.

Note:: Shown without plastic shield
which covers high voitage connections.
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Regenerative Energy
Handling

Regenerative energy is developed
when a moving mass (e.g., spindle
or slide) is slowed or stopped,
causing the motor to act as:a:gen-
erator. This regenerative energy is
returned to the power supply, rais-
ing the bus voltage, possibly to
destructive levels.

Indramat's TVM and KDV power
supply design prevents amplifier
and power supply damage due to
moderate levels of regenerative
energy. They monitor the output
bus voltage and store regenerated
energy in capacitors for use in the
next acceleration or drain off ex-
cess power as heat through
bleeder power resistors:

The TVM can handle higher levels
of regenerative energy by adding
the optional TBM Bleeder Module
or TCM Capacitance Module to the
drive system. The KDV can handle
higher regenerative -energy by
adding the optional KDR Regen-
erative Power Module to return re-
generative energy to the power
lines.

TBM Bleeder Module

The TBM Bleedern Module is used
in applications where regenerative
energy is returned in excess ofithe
rated bleeder capacity of the TVM
power supply. The TBM'’s power -
resistors dissipate regenerative
power as heat while:clamping the
maximum bus voltage during de-
celeration and braking to protect
the connected amplifiers from
damage.

TCM Capacitor Module

The TCM Capacitor Module (or ex-
ternal capacitors) is used:with the
TVM or KDV inishort duty cycle ap-
plications with frequent starts and
stops. The: TCM module stores the
regenerative energy returned to the
power supply, making it available
for use on the next acceleration.

@
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KDR Regenerative Power Module ,\\Qﬂﬁ-‘l Regenerative

The KDR Regenerative Power M&\\ Power Module Specifications
ule is used with a KDV to returnen- ~ Maximum continuous 25 kW
ergy regenerated during decelera- power available on

tion and braking to the main power the 300 Vdc bus.

fline. Maximum continuous 13 kKW
The KDR is connected to the three regenerated power.

phase power lines'and it, rather Peak regenerated 31 kW-sec

than.the KDV, maintains the 300
Vdc bus:

The KDV performs its normallfunc-
tion of supplyingisystem dc control
voltges, handling diagnostic.func-
tions and controlling the bleeder
function (required in:case of three-
phase power loss).

Typical applications for the KDR
are spindle drives rated at 20 kW
and above with short or rapid duty
cycles, and vertical servo-axes
which return large amounts ofire-
generative energy on their down-
ward motions.

power over a: 1
second period.

Note: Maximum system:power dis-
sipation is 40°'kW. This is the max-
imum power which can be dissipa-
ted by the KDV's bleeder. resistor
over a lisecond period (60 kW in-
stantaneously): This is used only if
three phase power is lost. In such a
case, regenerated energy cannot
be returned to the line and must be
dissipated by the bleeder.

Bleeder Specifications
Maximum
Continuous Peak Power
Power Bleeder Bleeder Dissipation
Supply Power Power in Cabinet
W kW W
VWM 1.2 300 10 400
TVM 2.1 450 10 580
KDV 1.3 2000 40 150
Power Supply with TBM Module
TVM 1.2 w/TBM 1200 30 400
TVM 2.1 w/TBM 1350 30 580:
TCM Capacitor Module Specifications
) Energy
Model Capacitance Voltage Rating Storage
TCM 1.1-08 8000 pF 1200 Wvde 800 ws*
* Includes energy stored during normal operations.
a 9 Q
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TVM Series Power Supplies . \‘\0
‘
| Continuous Peak Maximum Egieeder
Power Output Output Continuous Peak ‘ Continuous
Supply' Current? Current Input Power Energy Power
A A kVA kWs kW
TVM 1.2- 50-220/300-WO0 25. 150 75 14 0.30
TVM 2:1- 50-:220/300-W1 25 150 7.5 14 0.45
Power Supply with TBM Bleeder Module (TBM 1.1-20)?
TVM 1.2- 50-220/300-W0 25 150 7.5 44 1.20
TVM 2:1- 50-220/300-W1 25 150 7.5 44 1.35
KDV Series Power Supplies
Continuous Peak Maximum Bleeder
Power Output Output Continuous Peak Continuous
Supply' Current? Current Input Power Energy Power
A A i kVA kWs kW
i KDV'1.3-100-220/300-W0 100 300 30 60 02
KDV'1.3-100-220/300-W1 100 300 30 60 20
Power Supply with Inductors?
KDV 1.3-100-220/300-W0 100 300 30 60 0.2
KDV'1.3-100-220/300-W1 100 300 30 60 20
Power Supply with TCM Capacitor Module and Inductors?
| KDV'1.3-100-220/300-W1 100! 300 30 60: 2.0

Notes:

1.

TVM Power. Supplies — Modeis ending in “W0" do not:have blow-

ers. Models ending in “W1" are equipped with an internal blower.

KDV Power. Supplies — All KDV power supplies have an: internal
blower as standard. KDV models ending.in “W1" are rated for. use
with an:external blower which blows cooling air over. the heat sink.
The Model LE-3 blower and shroud must be ordered separately.

2. Power supply specifications are based on 45 °C ambient
temperature. Blower-cooled power supplies may be used up to
an ambient.of 55 °C.. The continuous current rating of these power
supplies must be reduced By 1% for each degree over 45.°C.

3. TBM Bleeder Modules,;. TCM Capacitor Modules and inductors
are optional and are purchased separately.

Control Voltage (1-phase)
Line Voltage (3-phase)

Frequency
Bus Voltage

Blower power
consumption
VM

T8M

KDV (includes
internal blower)

KDV with optional
external blower

Maximum operating
altitude at rated
specifications:

115/220 or 220/380 Vac

220 Vacg £15%
50-60 Hz
300 Vdc #15%

15 VA
15 VA

15 VA

80 VA
1000 m (3280 ft)

Weights
VM
KDV
TBM
TCM.
KDR

Allowable ambient
temperature range

at rated specifications

Absolute maximum
temperature

Storage and trans-
portation temper-
ature:range

Protection system

331b (15.0kg)
451b. (20.4 kg)
161b. (7.3 kg)
161b. (7.3kg)
351b (15.9kg)

5 to 45°C (41 to 113 °F)

55 °C (181 °F) (Units with
blowers only; reduce

continuous current by. 1%
per degree above 45 °C)

-30 to 85 °C (-22 to 185 °F).

IP 10 -- Open frame
module for mounting
in a control cabinet
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Control Voltage
Specifications

Both the TVM and KDV supply:
+15 V and +24 V control voltages
to all'connected modules: These
voltages are also available to the
user to power other devices within
the electrical cabinet. The total
current draw on the power supply
from the connected Indramat mod-
ules plus-any user devices can not
exceed the values in the table to
the right. :

Block Diagram

Single Lu
Phase < Neutral
Power
L2
| L1
Main
3-Phase: L2
Power
L3
Amplifier(s)
Ready
Input

http:/legacF B S EREIRTET iR LRI palf

Bbi= DC Bus Above
System 200 Vde
Ready

Contact

2030028512

e
cp‘s\e’e W
| +15Vdc -15 vd@® +24 Vdc
Power Supply mA mA mA
TVM1.2 750 850 4000
VM 2.1 900 1000 8000
KDV 1.3 1500 1200 ‘ 8000
e e +24V
T Logic & Controti. v - Lt ” +15V 88&;?%
- . Power Supply . ov ( ToAmplifier
R Section . - ‘ Modules
& 15V
 E— L+
: S [P 300 Vdc:
Power Stage 3 R ‘
Powe, Supgly' RE |\ - . ? Power Bus
B ' [ 1
Bleeder
Control: .
Monitoring:
- &
.Diagnostics
=ls I P
= ‘ln‘a';ae'a‘pso |
Bus Overvoltage
\'H4 - Green LED:




TYM Fower Suppiy Outline Drawing "@d

Dimensions in mm:(inchas).
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IT:.?wﬂ Note:

1. Dimensions in mm (inches)..

2. M8 is standard metric thread.

3. Outline shown without heat sink cover.
4. Fan is attached to controt cabinet.
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# EXPANOEC INTEACONNECT FOR: THE POVER STAGE OF THE XDS AND XOV.
THIS INTERCONNECT IS REQUIRED FOR THE FOLLGVING SITUATIONS:
13 DIRECT CONMECTION TO 229V MAINS..
2) VHMEN'USING A POVER TRANSFORMER GREATER THAN 30 KVa.
3} VMEN USING AQOITIONAL CAPACITANCE FOR.EXTREME STAAT- STOP

CPERATION.{ EXAMPLE ROULFEED ORIVES),VITH POVER TRANSFORMERS

GREATER THAN'JS XVA POVER RATING.

OCAIVE ENABLE

(FROM NC)

(ENABLE = +3 to 3@VOC):

{a]

! Description Dete § Inte,
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MODIFIED POWER CONNECTION

FOR. ANY KDV/KDS
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EDS/KDV Power Interconnect
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