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6 Power sections for inverters - IndraDrive M
6.1 Overview of types
Inverter Types Features
HMS01.1N W0020 Compact modular design
WO0036 Continuous currents up to 250 A
WO0054
WO0070
Wo110
WO0150
w0210
WO0300
WO0350
HMDO1.1N W0012 Compact modular design
w0020 Continuous currents up to 20 A
WO0036
HMS02.1N w0028 Compact modular design
WO0054 Continuous currents up to 25 A
Minor mounting dimensions than HMS01

Tab. 6-1: Inverters overview

6.2 HMSO01 power sections
6.2.1 Brief description, use and design

Brief description  The HMSO01 inverters are part of the Rexroth IndraDrive M product range and
are used to operate single axes.

Use The different types are used as follows:

Type Use

HMS01.1N-Wxxxx-NNNN . Single-axis device

. Operation of a three-phase a.c.
motor (asynchronous or
synchronous motor).

Tab. 6-2: Use of HMSO1
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4. Power supply unit
) RGN i seens e =N

5. Cooling type
5.1 Air, internal (by integrated fan) =W

6. Maximum current

8. Nominal DC bus voltage
8.1 BE70OV... ... ORI, . o ISR — | ; 74

9.  Other design
B0 CNOBE s cuL 8BS oS S SRR s Lk sala st = NNNN
9.2 Temperature-dependent fancontrol . ............... =NNLN

10. Standard reference
Standard Title Edition
DIN EN 60529 Degrees of protection provided by enclosures (IP code) 2000-09

1)  Other design NNLN not available with maximum current "0350"
DTO00036v03_de. FH11

Fig. 6-3: HMSO01 type code
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Type plate
=y

pm—— 2 W 3
et e
i M0 00
KN ___EN

DGOOO2ETVO2_nn FH11

Type designation

Country of manufacture
Factory

Customer material number
Material number

Bar code, 2D code

Serial number

Production week; 18W23, for example, means year 2018,
week 23

9 Hardware index

Fig. 6-5: Type plate (electrical equipment)

6.2.3 Scope of supply

® 1 xtouch guard
®  Connectors for the electrical connection points at the device
* 1 x Instruction Manual (in the English language)

6.24 Technical data
Ambient and operating conditions
General information

NN WON 2

Conditions for transport and storage: See chapter 4.2 "Transport and
storage" on page 23.

Installation conditions: See chapter 4.3 "Installation conditions" on page 24.
This chapter contains:

e  Limit values for use in the scope of CSA / UL

®  Applied standards (CE conformity, UL listing)

UL ratings
Ambient and operating conditions - UL ratings

Description Sitnbol Uniit HMS01.1N- | HMS01.1N- | HMS01.1N- | HMSO01.1N-
. . W0020 W0036 W0054 W0070
Short circuit current rating SCCR Arms 42000
Rated input voltage, power" UiN nenn Vv DC 254...750
Rated input current hn A 14.0 24.5 40.0 49.0
Output voltage Uow v 3x ACO0...500
Output current lout A 121 213 35.0 424
Latest amendment: 2009-01-28
1) Mains input L1, L2, L3 (for HMV and HCS only); For use on a
solidly grounded wye source only.
Tab. 6-3: HMS - Ambient and operating conditions - UL ratings
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Fig. 6-8:

Bosch Rexroth AG R911318790_Edition 06

Minimum mounting clearance (plus additional space for motor
cable)
Note: Rexroth IndraDrive supply units require greater mounting
clearance!
Rear view!
Dimensions for accessory HAS02.1 when motor cable run with
45°
Dimensions for accessory HAS02.1 when motor cable run hori-
zontally

Dimensions HMSO01. IN-W0070

HMS01.1N-W0070-A-07-NNNN
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Dimensions, mass, insulation, sound pressure level
Data for mass, sound pressure level, insulation

HMS01.1N- | HMS01.1N- | HMS01.1N- | HMSO01.1N-
Description Symbol | Unit | W0020-A-07- | W0036-A-07- | W0054-A-07- | WO0070-A-07-
NNNN NNNN NNNN NNNN
Mass m kg 5.27 6.68 7.94
Device height" H mm 440
Device depth? T mm 262
Device width¥ B mm 50 75 100
Insulation resistance at 500 V DC Ris Mohm > 50
Capacitance against housing Cy nF 2x68
Average sound pressure level
(accuracy class 2) at Ppe cont ke 18 i
Latest amendment: 2007-07-18
1) 2)3) Housing dimension; see also related dimensional drawing
4) According to DIN EN ISO 11205; comparative value at 1 m dis-
tance, out of cabinet; HCS types in -L*** design: load-depend-
ent
Tab. 6-7: HMS - Data for mass, sound pressure level, insulation

Data for mass, dimensions, sound pressure level, insulation

Description Symbol Uniit HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1
N-W0110 | N-W0150 | N-W0210 | N-W0300 | N-W0350

Mass m kg 11.06 12.74 16.44 31.70

Device height" H mm 440

Device depth? T mm 262

Device width® B mm 125 150 200 350

Insulation resistance at 500 V DC Ris Mohm > 50

Capacitance against housing Cy nF 2x100

e e | 1 (| » o 0

Latest amendment: 2013-11-15

1) 2) 3) Housing dimension; see also related dimensional drawing

4) According to DIN EN ISO 11205; comparative value at 1 m dis-
tance, out of cabinet; HCS types in -L*** design: load-depend-
ent

Tab. 6-8: HMS - Data for mass, dimensions, sound pressure level, insulation
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Power dissipation, mounting position, cooling, distances
Cooling and power dissipation data
HMS01.1N- | HMS01.1N- | HMS01.1N- | HMS01.1N-
Description Symbol Unit | W0020-A-07- | W0036-A-07- | W0054-A-07- | W0070-A-07-
NNNN NNNN NNNN NNNN
Ambient temperature range for "
operation with nominal data Ta work ¢ 0..40
Ambient temperature range for
operation with reduced nominal | Ta work red C 0...55
data
Derating of Ppe ot Papi lout cont
Whel'l Ta_work < Ta < Ta__wo(k__md fTa %IK 2.0
Allowed mounting position G1
Cooling type Forced ventilation
Noume: oaosly: o Tomed| m¥h 27.00 44.00 56.00 80.00
cooling
Allowed switching frequencies? f. kHz 4,8,12, 16
Power dllssmatton at Loy cont = 0 As | Ppiss o 1s W 60 40 90 110
fs = fs (I"I’III'I.)2J min
P issi i = A;
ower dissipation at |, com =0 Poiss_oa fs W 120 130 260 330
fs = fs (max,)3’ max
Power dissipation at continuous
current and continuous DC bus| Ppse cont w 165.00 210.00 420.00 485.00
power respectively?
Minimum distance on the top of
d
the device® o L "
Minimum distance on the bottom d g 100
of the device® 2
Temperature increase with
minimum distances dy; diop: Pao ar K % 50 & 5
Latest amendment: 2009-09-24
1) Also depending on firmware and control section; see parame-
ter description "P-0-0001, Switching frequency of the power
output stage"; see "P-0-4058, Amplifier type data"; for supply
units the switching frequency is 4.2 kHz
2) 3) Plus dissipation of braking resistor and control section; find in-
terim values by interpolation to P_Diss_cont
4) Plus dissipation of braking resistor and control section
5) 6) See fig. "Air intake and air outlet at device"
Tab. 6-9: HMS - Data for cooling and power dissipation

Bosch Rexroth AG R911318790_Edition 06
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EVRRNANRRRANRRRRAAY
B
dhor dhor
R -
A
EL‘.OGL:;!H]I m EH‘ 1
A Air intake
B Air outlet
Cc Mounting surface in control cabinet
diop Distance top

dpot Distance bottom
dhor Distance horizontal
Fig. 6-14: Air intake and air outlet at device

Basic data of HMS01 power section
General information

This chapter contains:

®  Data for control voltage supply
® Data of DC bus

e  Data of inverter

=

The order of the data tables below follows the energy flow in the
drive controller - from mains connection to motor output.

Control voltage
Control voltage supply data

HMS01.1N- | HMS01.1N- | HMS01.1N- HMS01.1N-
Description Symbol Unit | W0020-A-07- | W0036-A-07- | W0054-A-07- | W0070-A-07-
NNNN NNNN NNNN NNNN

Control voltage input” Uns Vv 24 + 20%
Control voltage when using motor
holding brake with motor cable
length less than 50 m (HCSO1| UM L4 425%
less than 40 m)?
Control voltage when using motor
holding brake with motor cable
length more than 50 m (HCS01 Uns v RN
more than 40 m)®
Max. inrush current at 24 V supply | leing max A 4.20
Pulse width of lena tenaLade ms B

Latest amendment: 2007-07-17

R911318790_Edition 06 Bosch Rexroth AG
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HMS01.1N- | HMSO01.1N- | HMS01.1N- | HMSO01.1N-
Description Symbol Unit | W0020-A-07- | W0036-A-07- | W0054-A-07- | WO070-A-07-
NNNN NNNN NNNN NNNN
Input capacitance Cns mF 0.47
Rated power consumption control
voltage input at Uy;* Prs W L 15 L L
Latest amendment: 2007-07-17
1) 2) 3) Observe supply voltage for motor holding brake
4) See information on "Rated power consumption control voltage
input at Uy,"
Tab. 6-11: HMS - Control voltage supply data
= Rated power consumption control voltage input at Uy

Plus motor holding brake and control section, plus safety option

Control voltage supply data

Bosch Rexroth AG R911318790_Edition 06

Dasciolisn St Unit HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1
P Y N-W0110 | N-W0150 | N-W0210 | N-W0300 | N-W0350
Control voltage input? Uns v 24 + 20%
Control voltage when using motor
holding brake with motor cable o
length less than 50 m (HCSO1 Uns % s
less than 40 m)2
Control voltage when using motor
holding brake with motor cable i
length more than 50 m (HCS01| UM X ESN
more than 40 m)¥
Max. inrush current at 24 V supply | lgmns max A 8.50 4.20 Les?cl’han
Pulse width of |E|N3 IEINSLME ms 6 =
Input capacitance Cns mF 1.00 1.05
Rated power consumption control
VONSGE Tt Bt kheg® Py W 34 23 75 100 218
Latest amendment: 2013-11-15
1)2)3) Observe supply voltage for motor holding brake
4) See information on "Rated power consumption control voltage
input at Uy,"
Tab. 6-12: HMS - Conirol voltage supply data
= Rated power consumption control voltage input at Uy

Plus motor holding brake and control section, plus safety option

HMS01.1N-W0070-A-07-NNNN
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Power section - DC bus
Power section data - DC bus

HMS01.1N- | HMS01.1N- HMS01.1N- HMS01.1N-
Description Symbol Unit | W0020-A-07- | W0036-A-07- | W0054-A-07- | WO070-A-07-
NNNN NNNN NNNN NNNN
DC bus voltage Upe Vv 254...750
Capacitance in DC bus Coc mF -
E-C}: resistance in DC bus (L+ to Rie kst approx. 1000
Monitoring value maximum DC | Upc imit m Vv 900
bus voltage, switch-off threshold =
Monitoring value minimum DC bus | Upc jimit mi v 254
voltage, undervoltage threshold i
Latest amendment: 2013-08-02
Tab. 6-13: HMS - Power section data - DC bus
Power section data - DC bus
i y HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1
oo Symbol | Unit | \ w0110 | N-W0150 | N-W0210 | N-W0300 | N-W0350
DC bus voltage Upc Vv 254...750
Capacitance in DC bus Coc mF - 4.90
E-(): resistance in DC bus (L+ to Roc kahits approx. 1000 approx. 50
Monitoring value maximum DC | Upc imit m Vv 900
bus voltage, switch-off threshold -
Monitoring value minimum DC bus | Upc iimit_mi v 254
voltage, undervoltage threshold .
Latest amendment: 2013-11-15
Tab. 6-14. HMS - Power section data - DC bus

Power section - inverter
Power section data - inverter

HMSO01.1N- | HMS01.1N- | HMSO01.1N- HMS01.1N-
Description Symbol Unit | W0020-A-07- | W0036-A-07- | W0054-A-07- | WO070-A-07-
NNNN NNNN NNNN NNNN
Allowed switching frequencies’ f kHz 4,8 12,16
Output voltage, fundamental wave e
in V/Hz (U/) control Vouten v UBCx 071
Output voltage, fundamental wave B Vv - UDC x 0.71

in closed-loop operation

Latest amendment: 2013-09-02
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HMS01.1N- | HMS01.1N- | HMS01.1N- | HMSO01.1N-
Description Symbol Unit | W0020-A-07- | W0036-A-07- | WO054-A-07- | WOO070-A-07-
NNNN NNNN NNNN NNNN
Rise of voltage at output with
Uiy nenn @nd 15 m motor cable| dv/dt kV/us 5.00
length phase-phase (10-90%)?
Rise of voltage at output with
Uiy nenn @nd 15 m motor cable| dv/dt kV/us 5.00
length phase-ground (10-90%)*
Output frequency range when
f, = 2 kHz foua | Hz u
Output i h
fi ;;ukHZrequency range when el Hz 0...400
-]
Output frequency range when
f =%kHz it ki Fou 8 Hz 0...800
5
Output frequency range when
fS=F:2kqu ¥ e it Hz 0...1200
Output f ency range wh
f‘;ﬁ‘ékH;eq” Y T R R | b 0...1600
-}
Output frequency threshold to
detect motor standstill) fou sun L =
Maximum output current when
fy =2 kHz ooz | A .
Maxi tput t wh
fa_:x‘;rr::irz output current when e A 20.0 36.0 54.0 70.7
e
Maxi t t wh
g Rl ¢ N Y 20,0 36.0 54.0 707
t
Maxi output t whe
s R i | O 16.0 31.0 45.0 65.0
=
;:!ix;rgt;r:z DUIpAR: tHont: whih bilinis A 11.0 24.0 35.0 51.0
Continuous output current when | A
fy=2 kHz AP )
ti tput t wh
fi";”k“l:’:s sl i P 121 21.3 35.0 424
8
fo_ngnklﬁ:s output current when o A 83 15.0 200 24 1
=
Continuous output current when
f, = 12 kHz9 Vot cantto A 5.0 9.5 120 14.4
Continuous output current when
f =16 kHz® dout cont1e A 2T 6.0 75 9.3
-]
Latest amendment: 2013-08-02

Bosch Rexroth AG R911318790_Edition 06
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HMS01.1N- | HMS01.1N- | HMS01.1N- | HMSO01.1N-
Description Symbol Unit | W0020-A-07- | WO036-A-07- | W0054-A-07- | WO070-A-07-
NNNN NNNN NNNN NNNN

Continuous output current when
fi = 2 kHz output frequency
fou less than f, o

Iaul contOHz A
2

Continuous output current when |
f = 4 kHz; output frequency| 1M | A 8.1 14.2 23.4 28.3

fout €SS than foy s '4

Continuous output current when
f = 8 kHz output frequency
fou less than foy s

Inul_ contOHz

A 55 10.0 13.4 16.1
8

Continuous output current when |
f, = 12 kHz;, output frequency | °u-concHz A 3.3 6.4 8.2 9.6

fou less than fo o’

Continuous output current when |
f, = 16 kHz; output frequency | "out-contOHz A 1.8 4.0 5.1 6.2

fo. less than i, o,

Assigned output filters at nom.
data; f; = 4 kHz

Latest amendment: 2013-09-02

1) Also depending on firmware and control section; see parame-
ter description "P-0-0001, Switching frequency of the power
output stage"; see "P-0-4058, Amplifier type data"; for supply
units the switching frequency is 4.2 kHz

2) 3) Guide value, see following note

4 See following note regarding output current reduction

5)6)7)8) See parameter description "P-0-0556, Config word of axis con-
troller”, load-dependent reduction of switching frequency fs

Tab. 6-15: HMS - Power section dala - inverter

Power section data - inverter

D ioti Suinbel Uniit HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1 | HMS01.1
el L M| NW0110 | N-W0150 | N-W0210 | N-W0300 | N-W0350

Allowed switching frequencies fs kHz 4,8,12,16 4,8,12

Output voltage, fundamental wave -

in V/Hz (U/f) control Uout e v UDC x 0.71

Output voltage, fundamental wave Ui v ~UDC x 0.71

in closed-loop operation

Rise of voltage at output with
Un nenn @nd 15 m motor cable| dv/dt kV/us 5.00
length phase-phase (10-90%)2

Rise of voltage at output with
Uy renn @nd 15 m motor cable | dv/dt kV/us 5.00

length phase-ground (10-90%)%

Latest amendment: 2013-11-15
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Connection points at HMS01.1N-W0054 and HMS01.1N-W0070

Connections at power section (front)

X1in I
Il\
X1 out
——L
A +24V (O i i »
oV [O o
@ v @
L (O & &
2) Il —_—
L (© O]
Q| | f®

1)

2)

3)

X1 in, X1 out
Fig. 6-18:

Control voltage

DC bus

Equipment grounding conductor
Module bus

Connections at power section (front) HMS01. IN-W0054 and -W0070

R911318790_Edition 06 Bosch Rexroth AG
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Connections at power section (bottom)
=
|
|
= XS2
@]
X5
: / -
X6
I—Lr DG000093v01 _nn.FH11
X5 Motor connection
X6 Motor temperature monitoring and motor holding brake
X82 Thread for mounting the HAS02 accessories to connect the
shield of the motor power cable
Fig. 6-19: Cﬁgg%ﬁons at power section (bottorn) HMS01. IN-W0054 and

Bosch Rexroth AG R911318790_Edition 06
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Functions and connection points

8.6.3 X5, motor connection HCS02.1E-W0054, -W0070 and HCS03.1E-
WO0070 and HMS01.1N-W0054, -W0070 and HMS02.1N-W0054

DAQDC173v01 _nn.FH11

View Identificati Function
on
== T e Al For power connection U1 at motor
i Al A2 A3 @ | A2 For power connection V1 at motor
A3 For power connection W1 at motor

D

For equipment grounding conductor of motor

Screw connection at connector Unit Min. Max.
Tightening torque Nm 1.5 : [/ 4
Connection cable mm? 1.5 16
Stranded wire AWG 16 6
Occurring current load and minimum required A See technical data of device used (l,)
connection cross section

Occurring voltage load Vv See technical data of device used (U,y)

Short circuit protection

A1, A2, A3 against each other and each of them against

ground

Tab. 8-15:

Function, pin assignment, properties

R911318790_Edition 06 Bosch Rexroth AG
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